A VISUAL REFERENCE - PGFplots / TikZ

PGFplots / TikZ,
one change at a time

From a first TikZ path to data-driven axes, statistics, 3D surfaces and publication layouts. Complete source. A small change. Its actual result.

The Org file is the canonical source. Read the HTML guide beside your work, or download its PDF and source for offline reading.

Last changes: 2026-10-31. First complete edition: native TeX figures, focused parameter explanations, small synthetic inputs and the plot families familiar
from the gnuplot tour.
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All figures at a glance

Choose a figure to open its PGFplots / TikZ source, explanation and downloads.

Compile your first plot

6 figures

PGFplots supplies numerical axes; TikZ supplies the picture. Each download is a standalone TeX document. Start with one curve, then change one visual choice.

PGF-01-001 PGF-01-002 PGF-01-003 PGF-01-004 PGF-01-005 PGF-01-006

A quadratic on automatic Add a major grid Change the line and A sine curve with radian Two functions and a A measured-size figure

axes markers labels legend
TikZ paths, shapes and fills 6 figures
TikZ works directly with paths and coordinates. These examples use one drawing unit per PostScript point, so distances are visible on a small fixed canvas.

A \\\b //

PGF-02-001 PGF-02-002 PGF-02-003 PGF-02-004 PGF-02-005 PGF-02-006

Lines and a closed Bezier control points Circles, ellipses and arcs Fill rules and holes Gradient and transparent Patterned categorical

polygon overlap regions



Nodes, arrows and diagrams

6 figures

Named nodes, anchors and relative placement are the building blocks of flowcharts and relationship diagrams. These drawings have no automatic graph-layout engine.

— i
PGF-03-001 PGF-03-002 PGF-03-003 PGF-03-004 PGF-03-005
A three-step workflow Branch and merge Curved feedback Fit a group boundary A labelled tree

Coordinates, transformations and clipping

Scopes apply local transformations. Coordinate calculations and clipping make constructions reusable without changing every point by hand.

A >

PGF-04-001 PGF-04-002 PGF-04-003 PGF-04-004 PGF-04-005

Translate and rotate a Scale coordinates and Interpolate between Named path intersections Clip a repeated field
motif node shapes coordinates

PGF-03-006
An aligned matrix of
nodes
6 figures
PGF-04-006

A polar coordinate
construction



AXxes, scales and ticks

6 figures
Axes are part of the explanation. Keep units, ranges, transformations and tick labels explicit, especially when the visual distance is not linear in the original values.

PGF-05-001

PGF-05-002 PGF-05-003
A linear reference frame A logarithmic horizontal A log-log power law
axis

Read and transform tabular data

The synthetic measurement table is source-owned and deliberately small. Columns have names, uncertainty values and categories. Every download declares and includes its input files.

PGF-06-001

PGF-06-002 PGF-06-003
Plot named columns Transform a column

Skip a selected interval
expression

PGF-05-004 PGF-05-005 PGF-05-006
Custom ticks and units Scientific notation and

Equal coordinate units
shared factors

6 figures

Time (1)

PGF-06-004 PGF-06-005 PGF-06-006
Read comma-separated

Handle an explicit
input

Typeset the input table
missing observation



Scatter plots, uncertainty and annotations

6 figures

Point appearance can encode a category or an additional variable. Error bars describe supplied uncertainty; PGFplots does not infer confidence intervals from these examples.

PGF-07-001 PGF-07-002 PGF-07-003

Markers without
connecting lines

Encode categories with
marker styles

Colour points by a
numeric value

Bars and categorical comparisons

o : |
N | ‘

PGF-07-004 PGF-07-005 PGF-07-006

Vertical symmetric error Asymmetric intervals Annotate a selected
bars observation

6 figures

Bar position, baseline and ordering carry meaning. These examples keep zero visible for absolute counts and state when values are stacked or normalized.

PGF-08-001 PGF-08-002 PGF-08-003

Vertical category bars Grouped bars Stacked counts

........

PGF-08-004 PGF-08-005 PGF-08-006

A normalized composition Horizontal ranked bars Diverging changes

around zero



Distributions and statistical summaries 6 figures

State the estimator, bins and uncertainty definition. Small synthetic samples keep the drawing methods and statistical conventions visible.

SSgy —— : 1 & T

PGF-09-001 PGF-09-002 PGF-09-003 PGF-09-004 PGF-09-005 PGF-09-006

A histogram with fixed Prepared box-and- A boxplot calculated from An explicit right- A density curve with a Point estimates with

bin edges whisker summaries samples continuous ECDF reference interval confidence intervals
Areas, bands and filled paths 6 figures

Closed areas need a stated baseline. Bands between curves are distinct from stacked totals, and either can be drawn without rewriting the input values.

PGF-10-001 PGF-10-002 PGF-10-003 PGF-10-004 PGF-10-005 PGF-10-006

An area under a curve A band between named Restrict a band to an Stacked areas Positive and negative A hatched interval
curves interval filled regions overlay



Heatmaps, colour scales and isolines 6 figures

Colour encodes a numeric variable only when its scale is stated. Smooth surfaces, cell-valued grids and analytic isolines describe different kinds of information.

PGF-11-001 PGF-11-002 PGF-11-003 PGF-11-004 PGF-11-005 PGF-11-006
An explicit grid of cell A smooth function viewed Choose discrete colour Overlay analytic isolines Print numeric cell labels A directional vector field
values from above classes

Three-dimensional plots 6 figures

The camera and sampling grid affect how a surface is perceived. The native PDF is a fixed vector projection; it is not an interactive 3D object.

/"“\\\\

= =—a
PGF-12-001 PGF-12-002 PGF-12-003 PGF-12-004 PGF-12-005 PGF-12-006
A wireframe saddle A smoothly shaded Change only the camera A parametric helix Three-dimensional A faceted surface with

Gaussian surface observations visible patches



Multi-panel figures and shared guides

6 figures
Panels need comparable scales and deliberate spacing. These examples use groupplots or aligned axis rectangles, with a fixed overall canvas and explicit labels.

a ‘ N\ . L - I

1/ 0 /o [N [

PGF-13-001 PGF-13-002 PGF-13-003 PGF-13-004 PGF-13-005 PGF-13-006
Two neighbouring panels Keep labels on the A two-by-two small- One shared legend An inset with an explicit Two aligned unit systems
outside multiple figure

data window

Styles, typography and export

6 figures
Reusable styles make a collection consistent. Native figure PDFs are vector output with TeX typography; the publisher also provides Poppler-derived SVG and PNG previews for reuse.

Elapd i (5

PGF-14-001 PGF-14-002 PGF-14-003 PGF-14-004 PGF-14-005 PGF-14-006
A reusable series style A coordinated cycle list Mathematics in axis Place a note relative to A monochrome bar style A compact figure for
labels the axis reuse



More plot types with small samples 6 figures

Start with a handful of explicit values. Stem plots, steps, polar curves, bubbles, prepared hexagonal cells and ternary proportions show different encodings without a large dataset

PGF-15-001 PGF-15-002 PGF-15-003 PGF-15-004 PGF-15-005 PGF-15-006
Discrete impulses with A step plot of held values A polar radius function Bubble area from five Prepared hexagonal bin Ternary proportions
point markers values counts

Specialized charts built from primitives 6 figures

A chart does not always need a dedicated plotting command. These small, explicit constructions show how TikZ paths and PGFplots axes can express specialized comparisons. All data in
this chapter are synthetic.

S I | Y‘ YV”\'
PGF-16-001 PGF-16-002 PGF-16-003 PGF-16-004 PGF-16-005 PGF-16-006
A waterfall of signed A dumbbell comparison A slopegraph with direct A mirrored density A conserved two-way An arc diagram of
contributions labels silhouette flow

relationships



READING THE TOUR

Three ways to see a change

TeX source Native figure Reproduce a figure
Read the focused drawing commands and Compare actual PGFplots and TikZ output with Compile from the command line or download a
expand the complete standalone document. the options and data that produced it. source-and-data bundle and its vector exports.

Read from the beginning or jump to a stable example ID. Each example includes its complete input and captured result. Copy link preserves the
address of the guide you are reading, including its current domain and path.

10



From a TeX file to a figure

PGFplots and TikZ are TeX packages, not standalone plotting GUIs. TikZ draws paths and diagrams; PGFplots builds numerical axes and plots on top
of TikZ. Compile a .tex file from a terminal, or let a LaTeX editor run the same compiler. A local TeX Live or MiKTeX installation needs the standalone,

pgfplots, pgfplotstable, amsmath and booktabs packages, plus TikZ's standard libraries.

1. Download the first complete source bundle.
2. Unpack it and open a terminal in that directory.
3. Compile the document. A simple figure needs one pass; named legends and references need a second. The publisher always makes two

passes.

pdflatex -no-shell-escape -interaction=nonstopmode -halt-on-error PGF-01-001.tex
pdflatex -no-shell-escape -interaction=nonstopmode -halt-on-error PGF-01-001.tex

Open PGF-01-001.pdf. The native PDF contains vector drawing instructions and TeX text. The .aux and .log files are normal local compiler products.
They are not needed when sharing the finished PDF. The -no-shell-escape option keeps this compilation independent of external plotting commands.

The smallest working structure is a standalone document, a loaded pgfplots package, a tikzpicture and an axis. The full source of every gallery
example includes its own preamble; it does not depend on an earlier example being run.
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Read the coordinates and the options

The focused code isolates the drawing and axis choices. Expand Complete standalone PGFplots / TikZ program for the canvas, imports, colours
and styles. compat=1.18 selects a stable PGFplots behaviour level; it is not a request to install that historical package release. This edition records the
installed PGFplots and PGF revisions in build provenance and prints them in native logs.

Direct TikZ examples use one coordinate unit per PostScript point (bp, 1/72 inch). PGFplots axes interpret coordinates as data values. axis cs: uses
data coordinates, rel axis cs: uses fractions of the axis rectangle, and explicit dimensions such as 300bp control physical layout. PGF math uses
degrees for trigonometric functions: sin(deg(x)) treats the plotted x as radians.

The examples use invented, bounded teaching data or explicit mathematical functions, beginning with one curve and a few coordinate pairs. The
plot families follow the gnuplot tour, with TikZ drawing fundamentals added before more advanced chart construction. A named comparison links to
an actual baseline. The drawing programs calculate no unstated statistical tests or causal conclusions.

12



Small inputs and reproducibility

The first chapters use functions and a few explicit coordinates. Later examples introduce nine invented measurements, four asymmetric intervals,
twelve sample values or a small rectangular grid. Every value is visible in the source or in the input dictionary. These are teaching fixtures, not

observations from a study. A function's samples option controls drawing resolution rather than the size of an observed dataset.

Run python3 scripts/prepare-data.py --check from the repository root to verify the fixture checksums, CSV/TSV equivalence and grid structure. This
verification also runs before preparing native figures. Review both the values and the checksum manifest before changing an input.

Each Source + data ZIP contains the complete TeX document and every declared local input. Its figure PDF embeds the same source and inputs.
The complete source and data kit is attached to the tour PDF for offline use. All teaching fixtures and original programs use CCO; the publishing
framework retains its CC BY attribution.
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Reuse a PDF, SVG or PNG

Use the native PDF when including a figure in another TeX document or sending vector artwork to print. A surrounding document can use
\includegraphics with the graphicx package; avoid stretching width and height independently. The standalone document's border controls the

padding around the figure.

The publisher provides SVG and PNG companions derived with Poppler. SVG text is outlined so labels travel with the figure; complex PDF shading
can be represented differently by the converter. The native PDF is the reference for TeX typography and shading. PNG is a raster export, useful
where vector formats are unsupported. For your own exports, run:

pdftocairo -svg PGF-01-001.pdf PGF-01-001.svg

pdftocairo -png -singlefile -r 180 PGF-01-001.pdf PGF-01-001

Compile the short standalone file while adjusting a plot, then reuse its PDF in a larger document. TikZ also has an externalization library for
document workflows, but the figures in this tour compile without enabling shell escape.
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Primary references and further work

The official PGFplots package page links the current manual for axes, plot styles, statistics, colour maps and the table library. The PGF/TikZ package

page links its path, node, transformation and library reference. Installed copies are available with texdoc pgfplots, texdoc pgfplotstable and texdoc
pgf.

For a separate comparison using common chart definitions across tools, open the data visualization comparison tour. For broader plotting and
geometry examples, see the gnuplot, Asymptote, MetaPost and GMT tours.
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https://ctan.org/pkg/pgfplots
https://ctan.org/pkg/pgf
https://ctan.org/pkg/pgf
https://tours.emaix.org/tours/data-visualization-comparison/
https://tours.emaix.org/tours/gnuplot/
https://tours.emaix.org/tours/asymptote/
https://tours.emaix.org/tours/metapost/
https://tours.emaix.org/tours/gmt/

Compile your first plot

PGFplots supplies numerical axes; TikZ supplies the picture. Each download is a standalone TeX document. Start with one curve, then change one

visual choice.

PGF-01-001

A quadratic on automatic axes

PGFplots evaluates a function on its domain and chooses ticks. The coordinates here are dimensionless.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$},
ylabel={$y$}

1
\addplot[

Blue, thick, no marks,
domain=-3:3,
samples=81
1 {x*23};
\end{axis}

Actual output

PGF-01-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning

domain=-3:3 Evaluate x between minus three and three.

X2 Square each sampled x coordinate.
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PGF-01-002

Add a major grid

The function, samples and domain stay fixed. Major grid lines make values easier to read. Compare with PGF-01-001.

Compare with PGF-01-001 - A quadratic on automatic axes.

PGFplots / TikZ drawing Actual output

\begin{axis}[ oo
tour axis, B
xlabel={$x$},
ylabel={$y$},
grid=major

] s |
\addplot[

Blue, thick, no marks,
domain=-3:3, 6 |
samples=81
1 {x*2}; =
\end{axis} 4

PGF-01-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
addplot Evaluate and draw the expression.

samples=81 Use a fixed, reproducible sampling grid.
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PGF-01-003

Change the line and markers

The same samples now have a contrasting line and visible marks.
PGF-01-001.

Compare with PGF-01-001 - A quadratic on automatic axes.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$},
ylabel={$y$}

1
\addplot[

Teal, thick, mark=*, mark repeat=8,
domain=-3:3,
samples=81
1 {x*23};
\end{axis}

Marker spacing is controlled independently of the sample count. Compare with

Actual output

PGF-01-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
mark=x Place filled circular marks on the curve.

mark repeat=8 Show one mark for every eight samples.

PGF-01-003
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PGF-01-004

A sine curve with radian labels

PGF math trigonometric functions expect degrees. deg(x) converts the radian-valued x coordinate before evaluating sine.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$ (rad)},
ylabel={$\sin x$3},
ymin=-1.2,
ymax=1.2

\addplot[
Blue, thick, no marks,
domain=-3:3,
samples=81
1 {sin(deg(x))};
\end{axis}

Actual output

PGF-01-004

sinz
[=]
Il

—0.5

T T T T T 1
-3 -2 -1 0 1 2 3

z (rad)

PGF-01-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

sin(deg(x)) Convert radians to degrees for the PGF math
evaluator.
ymin / ymax Keep the vertical frame fixed at minus and plus 1.2.
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PGF-01-005

Two functions and a legend

Each addplot adds one series. The legend follows the series order; both curves share one set of axes.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$ (rad)},
ylabel={Value},
ymin=-1.2,
ymax=1.2,
legend pos=north west

\addplot[Blue, thick, domain=-3:3, samples=81] {sin(deg(x))};
\addplot[Teal, thick, dashed, domain=-3:3, samples=81] {cos(deg(x))};
\legend{$\sin x$, $\cos x$}

\end{axis}

Actual output

PGF-01-005

Value

z (rad)

PGF-01-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

legend Match legend entries to the plotted series in order.
dashed Distinguish the second series by stroke as well as
colour.
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PGF-01-006

A measured-size figure

scale only axis gives the data rectangle an explicit size. Labels remain outside it; the standalone document supplies the surrounding figure bounds.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$},
ylabel={$e"{-x"2}$},
width=270bp,
height=155bp,
scale only axis,
grid=both

\addplot[
Blue, thick, no marks,
domain=-3:3,
samples=81
1 {exp(-x*x)};
\end{axis}

Actual output

PGF-01-006

0.8

0.6 -

0.4

PGF-01-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
width / height Set the data rectangle in PostScript points.

scale only axis Exclude labels from the specified axis dimensions.
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TikZ paths, shapes and fills

TikZ works directly with paths and coordinates. These examples use one drawing unit per PostScript point, so distances are visible on a small fixed
canvas.

PGF-02-001

Lines and a closed polygon

Double hyphens join straight segments. cycle closes the last vertex back to the first.
PGFplots / TikZ drawing Actual output

\draw[Blue, line width=2pt] (45,70) -- (150,210) -- (280,90) -- (375,190);
\filldraw[fill=Teal!20, draw=Teal, thick]
(90,55) -- (200,155) -- (315,55) -- cycle;

PGF-02-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
-- Connect successive points by straight segments.

cycle Close the polygon before filling it.



PGF-02-002

Bezier control points

Control points set a cubic curve tangent and bend. The dashed construction lines expose those controls.

PGFplots / TikZ drawing

\draw[gray, dashed] (40,65) -- (105,245) -- (300,245) -- (380,65);
\draw[Blue, line width=2pt] (40,65) .. controls (105,245) and (300,245) .. (380,65);
\foreach \p in {(40,65),(105,245),(300,245),(380,65)}

\fill[Teal] \p circlel[radius=31;

Actual output

PGF-02-002

PGF-02-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
controls ... and ... Specify the two cubic Bezier control points.

dashed construction Show the control polygon without changing the curve.
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PGF-02-003

Circles, ellipses and arcs

TikZ can mix analytic shapes in one path-based drawing. Angles are in degrees.
PGFplots / TikZ drawing

\draw[Blue, thick] (100,140) circle[radius=60];
\filldraw[fill=Teal!20, draw=Teal, thick] (285,140) ellipse[x radius=90,y radius=481;
\draw[Orange, line width=5pt] (100,140) ++(20:72)

arc[start angle=20,end angle=150,radius=72];

Actual output

PGF-02-003

PGF-02-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
circle / ellipse Choose radii in the picture coordinate system.

arc Trace the specified angular portion of a circle.
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PGF-02-004

Fill rules and holes

Even-odd filling leaves a hole inside nested closed paths. The pattern illustrates the interior independently of the outline.

PGFplots / TikZ drawing

\path[fill=Blue!15, draw=Blue, thick, even odd rule]
(70,50) rectangle (350,230)
(210,140) circle[radius=551;

\node at (210,140) {Hole};

Actual output

PGF-02-004

PGF-02-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

even odd rule Alternate filled and unfilled regions across nested
boundaries.

nested circle Subtract the interior visually from the surrounding
rectangle.
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PGF-02-005

Gradient and transparent overlap

Shading controls colour inside a shape; opacity controls how overlapping shapes combine.

PGFplots / TikZ drawing

\shade[left color=Blue!10,right color=Blue] (45,70) rectangle (265,220);
\fill[Teal,opacity=.45] (265,145) circle[radius=80];
\draw[Blue, thick] (45,70) rectangle (265,220);

Actual output

PGF-02-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
left color / right color Interpolate a horizontal colour gradient.

opacity=.45 Mix the circle with the material behind it.

PGF-02-005
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PGF-02-006

Patterned categorical regions

Patterns remain distinguishable when colours are similar or the figure is printed without colour.
PGFplots / TikZ drawing Actual output

\foreach \x/\p/\name in {40/north east lines/A,160/dots/B,280/crosshatch/C} {
\path[pattern=\p,pattern color=Blue,draw=Blue, thick]
(\x,75) rectangle ++(100,135);
\node at (\x+50,55) {\name};
¥

PGF-02-006

PGF-02-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
pattern Select a repeatable hatch or dot fill.

pattern color Set the pattern ink separately from the outline.
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Nodes, arrows and diagrams

Named nodes, anchors and relative placement are the building blocks of flowcharts and relationship diagrams. These drawings have no automatic
graph-layout engine.

PGF-03-001

A three-step workflow

Relative positioning places each node beside its predecessor. Named anchors keep arrows attached when text sizes change.
PGFplots / TikZ drawing Actual output

\tikzset{tour step/.style={draw=Blue,fill=Blue!8,rounded corners, I
minimum width=85bp,minimum height=36bp,align=center}}

\node[tour step] (a) at (70,140) {Collect};

\node[tour step,right=25bp of a] (b) {Check};

\node[tour step,right=25bp of bl (c) {Publish};

\draw[-{Latex}, thick,Blue] (a.east) -- (b.west);

\draw[-{Latex}, thick,Blue] (b.east) -- (c.west);

‘ Collect }—" Check }—" Publish ‘

PGF-03-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
right=... of Place a node relative to a named neighbour.

east / west Attach arrows to the appropriate node boundaries.
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PGF-03-002

Branch and merge

A decision diamond creates two labelled routes. Orthogonal paths keep the
PGFplots / TikZ drawing

\node[diamond,draw=Blue, fill=Blue!8,aspect=2] (q) at (210,210) {Valid?};
\node[draw=Teal, fill=Teal!10,minimum width=90bp] (a) at (100,105) {Publish};
\node[draw=0range, fill=Orange!12,minimum width=90bp] (b) at (320,105) {Revise};
\draw[-{Latex}, thick,Teal] (gq) -| node[pos=.25,above] {Yes} (a);
\draw[-{Latex}, thick,Orange] (q) -| node[pos=.25,above] {No} (b);
\draw[-{Latex}, thick,Orange] (b.east) -- ++(35,0) |- (g.east);

connections away from the boxes.

Actual output

PGF-03-002

Y

Publish Revise

PGF-03-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
diamond Use a decision-shaped node.

orthogonal paths Join horizontal and vertical segments at a right angle.
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PGF-03-003

Curved feedback

Bending an edge distinguishes a feedback path from the forward direction. Edge labels can follow a sloped path.
PGFplots / TikZ drawing Actual output

\node[draw=Blue,circle,minimum size=50bp] (a) at (95,140) {A};
\node[draw=Teal,circle,minimum size=50bp] (b) at (325,140) {B};

\draw[-{Latex}, thick,Blue] (a) to[bend left=30] node[above,sloped] {Forward} (b);
\draw[-{Latex}, thick,Orange] (b) to[bend left=30] node[below,sloped] {Feedback} (a);

PGF-03-003

Forward

PGF-03-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
bend left Bend the connection relative to its direction of travel.

sloped Rotate the edge label to follow its segment.
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PGF-03-004

Fit a group boundary

The fit library computes a containing node around existing nodes. The background layer keeps that boundary behind its contents.
PGFplots / TikZ drawing Actual output

\node[draw=Blue,minimum width=90bp] (a) at (110,165) {Input};

\node[draw=Blue,minimum width=90bp] (b) at (110,95) {Transform};

\node[draw=Teal,minimum width=90bp] (c) at (310,130) {Output};

\begin{scope}[on background layer]
\node[fit=(a)(b),draw=Blue!50,fill=Blue!5, rounded corners,inner sep=20bp] {};

\end{scope}

\draw[-{Latex},Blue, thick] (a) -- (b);

\draw[-{Latex},Teal, thick] (b) -- (c);

PGF-03-004

Input

Transform

PGF-03-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

fit=(a)(b) Calculate a bounding node around the named nodes.

on background layer Draw the grouping box behind the foreground nodes.
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PGF-03-005

A labelled tree

Tree syntax declares children below a parent. Level distances and sibling distances control its geometry.

PGFplots / TikZ drawing Actual output

PGF-03-005

\begin{scopel}[every node/.style={draw=Blue, rounded corners,fill=Blue!6},
level distance=75bp,level 1/.style={sibling distance=150bp},
level 2/.style={sibling distance=75bp},edge from parent/.style={draw=Blue,-{Latex}}]
\node at (210,230) {Study}
child {node {Group A} child {node {A1}} child {node {A2}}}
child {node {Group B} child {node {B1}} child {node {B2}}};
\end{scope}

PGF-03-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

child Declare a child subtree.

level / sibling distance Set the separation between generations and siblings.
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PGF-03-006

An aligned matrix of nodes

A matrix aligns heterogeneous labels in rows and columns. Named matrix cells can be connected directly.

PGFplots / TikZ drawing Actual output

\matrix (m) [matrix of nodes,nodes={draw=Blue,minimum width=90bp, R
minimum height=35bp,fill=Blue!5},column sep=35bp,row sep=35bp] at (210,140) { B
Source & Parsed \\

Checked & Output \\

B3

\draw[-{Latex}, thick,Blue] (m-1-1) -- (m-1-2);

\draw[-{Latex}, thick,Teal]l (m-1-2) -- (m-2-2);

\draw[-{Latex}, thick,Orange] (m-2-1) -- (m-2-2);

Source Parsed

Y

Checked Output

PGF-03-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
matrix of nodes Create consistently aligned row and column cells.

m-1-2 Address a cell by matrix name, row and column.
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Coordinates, transformations and clipping

Scopes apply local transformations. Coordinate calculations and clipping make constructions reusable without changing every point by hand.

PGF-04-001

Translate and rotate a motif

The same triangle is translated and rotated within independent scopes. The original coordinate list stays unchanged.

PGFplots / TikZ drawing

\foreach \x/\angle in {90/0,210/30,330/60} {
\begin{scope}[shift={(\x,140)}, rotate=\angle]
\filldraw[fill=Blue!15,draw=Blue, thick]
(-45,-35) -- (45,-35) -- (0,50) -- cycle;
\draw[Teal,-{Latex}] (0,0) -- (0,65);
\end{scope}
3

Actual output

PGF-04-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
scope Limit transformations to one copy.

shift / rotate Move the origin and rotate its coordinate frame.
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PGF-04-002

Scale coordinates and node shapes

Scaling coordinates changes distances; transform shape additionally scales text and node geometry. The two copies make the distinction visible.
PGFplots / TikZ drawing Actual output

\begin{scope}[shift={(60,140)3}]
\draw[Blue, thick] (0,0) -- (110,0);
\node[draw=Blue] at (55,35) {Original};
\end{scope}
\begin{scope}[shift={(235,140)},scale=1.3,transform shape]
\draw[Teal, thick] (0,0) -- (100,0);

\node[draw=Teal] at (50,35) {Scaled};
J ’ Scaled
\end{scope}

PGF-04-002

PGF-04-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
scale Scale the coordinate system.

transform shape Apply that transformation to the node contents too.
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PGF-04-003

Interpolate between coordinates

The calc library computes points along a segment. Interpolated positions can host labels or perpendicular construction lines.
PGFplots / TikZ drawing Actual output

\coordinate (a) at (55,65);

\coordinate (b) at (365,215);

\draw[Blue, thick] (a) -- (b);

\foreach \t in {0,.25,.5,.75,1} {
\fill[Teal] ($(a)!\t!(b)$) circle[radius=4];
\node[above=5bp] at ($(a)!\t!(b)$) {\t};

}

PGF-04-003

PGF-04-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
calc library Enable coordinate expressions inside dollar delimiters.

interpolation fraction Choose a fraction of the distance from a to b.



PGF-04-004

Named path intersections

Named paths can be queried for their intersection, avoiding a manually calculated crossing coordinate.

PGFplots / TikZ drawing

\path[name path=diagonall (50,60) -- (365,225);

\path[name path=circle] (210,140) circle[radius=85];
\draw[Blue, thick] (50,60) -- (365,225);

\draw[Teal,thick] (210,140) circle[radius=85];

\path[name intersections={of=diagonal and circle,by={p,q}}];
\foreach \n in {p,q} \fill[Orange] (\n) circle[radius=5];

Actual output

PGF-04-004

/

—

PGF-04-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

name path Give a path a queryable name.

name intersections Construct the crossing points of two named paths.
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PGF-04-005

Clip a repeated field

Only material inside the clipping circle remains visible. The outline is drawn afterwards, outside the clipping scope.

PGFplots / TikZ drawing

\begin{scope}
\clip (210,140) circle[radius=95];
\foreach \x in {50,70,...,370}
\foreach \y in {40,60,...,240}
\fill[Blue!55] (\x,\y) circle[radius=71];
\end{scope}
\draw[Teal,line width=2pt] (210,140) circle[radius=95];

Actual output

PGF-04-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

PGF-04-005

clip Intersect subsequent drawing with a closed path.

scope Restore unclipped drawing when the scope ends.



PGF-04-006

A polar coordinate construction

Angles are degrees and radii are picture units. A repeated polygon illustrates polar coordinates and a controlled origin.

PGFplots / TikZ drawing Actual output

PGF-04-006

\begin{scope}[shift={(210,140)}]
\draw[gray!45] (0,0) circle[radius=951;
\foreach \a in {0,60,...,300} {

\draw[Blue!30] (0,0) -- (\a:95);
\fill[Teal] (\a:95) circle[radius=41;

}
\draw[Blue, thick] (0:95) -- (60:95) -- (120:95) --
(180:95) -- (240:95) -- (300:95) -- cycle;

\end{scope}

PGF-04-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
angle:radius Specify a polar coordinate.

shift Place the polar origin at the centre of the canvas.
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AXxes, scales and ticks

Axes are part of the explanation. Keep units, ranges, transformations and tick labels explicit, especially when the visual distance is not linear in the
original values.

PGF-05-001

A linear reference frame

A linearly spaced axis is the reference for the logarithmic variations. Values are positive so both scale choices are valid.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xmin=1,
Xmax=1000,
domain=1:1000, H
xlabel={$x$},
ylabel={$x"2%$} 0.8 |

\addplot[ 0.6
Blue, thick, no marks, o
domain=1:1000, 0.4 |
samples=81

1 {x*23};

\end{axis}

0.2

0 T T T T T T T T T d
100 200 300 400 500 600 700 800 900 1,000
z

PGF-05-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
xmin / xmax Fix the horizontal range at one to one thousand.

linear axis Equal horizontal distances represent equal differences.
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PGF-05-002

A logarithmic horizontal axis

Logarithmic x spacing makes equal ratios occupy equal distances.

Compare with PGF-05-001 - A linear reference frame.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmode=1log,
log basis x=10,
xmin=1,
Xmax=1000,
xlabel={$x$},
ylabel={$x"2$}

]

\addplot[Blue, thick,domain=1:1000,samples=101] {x"2};

\end{axis}

Zero and negative x values are excluded. Compare with PGF-05-001.

Actual output

PGF-05-002

10* 10? 10°

PGF-05-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

xmode=1log Transform positive x coordinates logarithmically.

log basis x=10 Label the logarithmic axis in powers of ten.
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PGF-05-003

A log-log power law

On logarithmic axes a power law becomes a straight line. The slope describes an exponent, not a change in original units. Compare with PGF-05-002.

Compare with PGF-05-002 - A logarithmic horizontal axis.

PGFplots / TikZ drawing Actual output
\begin{axis}[ PGF-05-003
tour axis,
xmode=1log,
ymode=log,
xmin=1, 10°
Xmax=1000, ]
xlabel={$x$}, 10°
ylabel={$x"2$} ]
] 10 4
\addplot[Blue,thick,domain=1:1000,samples=101] {x*2}; Bl
\end{axis} RS 103—;
10% -
10" <
10° T T d
10° 10t 102 10%

PGF-05-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

xmode / ymode Transform both axes to logarithmic coordinates.

X2 A power law with exponent two.
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PGF-05-004

Custom ticks and units

Tick positions stay numeric while tick labels describe meaningful intervals. The axis label states the unit explicitly.
PGFplots / TikZ drawing Actual output

\begin{axis}[ oo
tour axis, o
xtick={0,15,30,45,60},
xticklabels={Start,15,30,45,End},
xlabel={Elapsed time (min)},
ylabel={Temperature ($*\circ$C)}

1
\addplot[Blue,mark=x] coordinates {(0,12) (15,19) (30,24) (45,22) (60,17)};

\end{axis}

24

22

20

Temperature (°C)

T T l
Start 15 30 45 End

Elapsed time (min)

PGF-05-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
xtick Choose the numeric tick coordinates.

xticklabels Supply a corresponding display label for each tick.
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PGF-05-005

Scientific notation and shared factors

Large numeric values can share one displayed power-of-ten factor. The stored data remain in the original units.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xlabel={Step},
ylabel={Count},
scaled y ticks=base 10:3,

PGF-05-005

x10%

108
ytick scale label code/.code={$\times 10*3$} 410
] 8
\addplot[Blue,mark=x] coordinates {(0,100000) (1,180000) (2,270000) (3,410000)}; ot
\end{axis} s
3-10°%
g
é 2.5-10°%
2.10%
1.5-10%
1-10% T T T T T l
0 0.5 1 1.5 2 2.5 3

Step

PGF-05-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

scaled y ticks Factor a common power of ten out of the tick labels.

scale label Explain that the printed tick numbers are thousands.
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PGF-05-006

Equal coordinate units

axis equal image preserves the circle by using the same physical scale for x and y units.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
axis equal image,
xmin=-1.5,
xmax=1.5,
ymin=-1.2,
ymax=1.2,
xlabel={$x$},
ylabel={$y$}

1
\addplot[Blue, thick,domain=0:360,samples=121] ({cos(x)},{sin(x)});

\end{axis}

Actual output

PGF-05-006

0.5 o

—0.5

PGF-05-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

axis equal image Preserve geometric aspect without stretching the
circle.
parametric coordinates Compute x and y from one angular parameter.
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Read and transform tabular data

The synthetic measurement table is source-owned and deliberately small. Columns have names, uncertainty values and categories. Every download
declares and includes its input files.

PGF-06-001

Plot named columns

A header names the x and y columns. Changing column order in the file does not change which variables are plotted.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal}
1
\addplot[Blue, thick,mark=*] table[x=time,y=valuel{data/measurements.tsv}; 7
\end{axis}

Signal

PGF-06-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
table[x=time,y=value] Select columns by their header names.

TSV input Read whitespace-separated numeric values from the
bundled table.

46



PGF-06-002

Transform a column expression

A table expression changes the plotted quantity without rewriting the input. Here the response is normalized to the reference value ten. Compare with
PGF-06-001.

Compare with PGF-06-001 - Plot nhamed columns.

PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal / 10}
1
\addplot[Blue, thick,mark=*] table[x=time,y expr=\thisrow{value}/10]{data/
measurements.tsv};
\end{axis}

PGF-06-002

0.7 4

0.6 -

Signal / 10

0.4

0.3 o

0.2

PGF-06-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

y expr Evaluate an expression for every table row.

thisrow Refer to a named column in the current row.



PGF-06-003

Skip a selected interval

A row predicate removes the middle observations from this view.
PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal}
]
\addplot[Blue,only marks] tablel
x=time,y=value,
row predicate/.code={\ifnum\pgfplotstablerow>2\relax
\ifnum\pgfplotstablerow<6\relax\pgfplotstableuserowfalse\fi\fi}
1{data/measurements.tsv};
\end{axis}

The source table and the remaining coordinates are unchanged.

Actual output

PGF-06-003

L[]
74 ° °
6
L )
L]
z 7
&
w0 4 [ ]
L)
3 |
2 - L]
0 ] > s i 5 o : 8
Time (s)
PGF-06-003 - Rendered by PGFplots / TikZ
PGFplots / TikZ - exit O
Command or parameter Meaning
row predicate Choose whether each row enters the plotted series.
pgfplotstablerow Use the zero-based input row index in the predicate.
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PGF-06-004

Read comma-separated input

col sep=comma changes the input parser; named-column selection works as in the TSV example.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal}
]
\addplot[Teal, thick,mark=square*] table[col sep=comma,x=time,y=valuel{data/
measurements.csv};
\end{axis}

Actual output

PGF-06-004

Signal

PGF-06-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
col sep=comma Read a CSV file with a header.

x/y Choose the named input columns.
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PGF-06-005

Handle an explicit missing observation

An unavailable value is written as nan. jump leaves a visible gap instead of connecting across the missing record.

PGFplots / TikZ drawing

\begin{axis}[

tour axis,

unbounded coords=jump,

xlabel={Time (s)},

ylabel={Signal}
]

\addplot[Blue, thick,mark=*] table[x=time,y=valuel{data/missing.tsv};
\end{axis}

Actual output

PGF-06-005

Signal

PGF-06-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
nan Mark a missing numeric value explicitly.

unbounded coords=jump Break the line at an unavailable coordinate.
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PGF-06-006

Typeset the input table

PGFplotsTable can present the same source table as a TeX table. Number formatting changes its display, not its stored values.
PGFplots / TikZ drawing Actual output

\node at (210,140) {\pgfplotstabletypeset[
columns={time,value,error},
columns/time/.style={column name={Time (s)},fixed,precision=0},
columns/value/.style={column name={Signal},fixed,precision=1},
columns/error/.style={column name={Error},fixed,precision=1},
every head row/.style={before row=\toprule,after row=\midrule},
every last row/.style={after row=\bottomrule} Time (s) Signal Error

PGF-06-006

J{data/measurements.tsv}}; 0 1.2 0.3
1 2 0.4
2 3.4 0.5
3 4.1 0.5
4 5.4 0.6
5 6.8 0.7
6 78 0.7
7 6.9 0.6
8 5.7 0.6

PGF-06-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

pgfplotstabletypeset Create a TeX table directly from the input file.
column style Choose display names, notation and precision
independently.
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Scatter plots, uncertainty and annotations

Point appearance can encode a category or an additional variable. Error bars describe supplied uncertainty; PGFplots does not infer confidence
intervals from these examples.

PGF-07-001

Markers without connecting lines

A scatter plot presents individual observations without implying interpolation between them.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal}

] °
\addplot[Blue,only marks,mark=x,mark size=3pt] table[x=time,y=valuel{data/ 7 ° °
measurements.tsv};
\end{axis} ] °
°
3 7
5
@, °
°
3+
2 [}

PGF-07-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
only marks Suppress line segments between records.

mark size Set the visible symbol size in points.



PGF-07-002

Encode categories with marker styles

Two explicit series use colour and shape together. The legend states their categories.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Dose},
ylabel={Response},
legend pos=north west
]
\addplot[Blue,only marks,mark=x] coordinates {(1,2) (2,3.1) (3,3.4) (4,4.2)};
\addplot[Teal,only marks,mark=square*] coordinates {(1,1.4) (2,2.2) (3,2.6)
(4,3.3)};
\legend{A,B}
\end{axis}

Actual output

mB

3.5 1

Response

29

Dose

PGF-07-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
mark / colour Encode the categories redundantly.

legend Name the categories in plotting order.

PGF-07-002

53



PGF-07-003

Colour points by a numeric value

Explicit point metadata drives the colour scale. The colourbar records its numeric interpretation.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal},

PGF-07-003

colorbar, 0.7
colormap/viridis,
colorbar style={ylabel={Uncertainty}} ] @ ®
] 6 0.6
\addplot[scatter,only marks,scatter src=explicit,mark size=4pt] ® [ ]
table[x=time,y=value,meta=error]{data/measurements.tsv}; 5 E’
. 3 £
\end{axis} 5 0.5 *g
@y [ ] g
5
o
37 0.4
2 [ J
[ T T T T T T T d 0.3
0 1 2 3 4 5 6 7 8
Time (s)

PGF-07-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
scatter src=explicit Use the metadata column to assign colours.

meta=error Map the uncertainty column to the colour scale.



PGF-07-004

Vertical symmetric error bars

The error column supplies a plus/minus interval for each observation. Its meaning must come from the measurement protocol.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal}
]
\addplot[Blue,only marks,mark=*,error bars/.cd,y dir=both,y explicit]

table[x=time,y=value,y error=error]{data/measurements.tsv};
\end{axis}

Actual output

Signal

PGF-07-004

PGF-07-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O
Command or parameter
y explicit

y dir=both

Meaning
Read rather than calculate the error amounts.

Draw symmetric intervals above and below each point.
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PGF-07-005

Asymmetric intervals

Separate columns describe lower and upper uncertainty. The point does not need to sit at the midpoint of the interval.

PGFplots / TikZ drawing Actual output

\begin{axis}[ o
tour axis, B
xlabel={Group index},
ylabel={Estimate}

]

\addplot[Teal,only marks,mark=*,error bars/.cd,y dir=both,y explicit]
table[x=x,y=y,y error minus=lower,y error plus=upperl{data/intervals.tsv}; 55
\end{axis} 5
2 45 [}
<
£
4 '

2.5 T T T T T d
1 1.5 2 2.5 3 3.5 4

Group index

PGF-07-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

y error minus / plus Read independent lower and upper distances.
estimate Keep the central estimate distinct from the interval
midpoint.
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PGF-07-006

Annotate a selected observation

axis cs places the callout in data coordinates. The arrow continues to identify the same value when the axis

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Time (s)},
ylabel={Signal},
ymax=10
]
\addplot[Blue, thick,mark=+] table[x=time,y=valuel{data/measurements.tsv};
\node[draw=Teal,fill=white, rounded corners,anchor=south east]
(note) at (axis cs:5,9) {Peak response};
\draw[-{Latex},Teal,thick] (note.south) -- (axis cs:6,7.8);
\end{axis}

range changes.

Actual output

PGF-07-006

S
| Peak response |
N )

Signal

PGF-07-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

axis cs Interpret the coordinate in the axis data system.

named note Connect a callout node to its observation.
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Bars and categorical comparisons

Bar position, baseline and ordering carry meaning. These examples keep zero visible for absolute counts and state when values are stacked or

normalized.

PGF-08-001

Vertical category bars

The bars share a zero baseline. Numeric x positions are given human-readable category labels.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
ymin=0,
xtick={1,2,3,4},
xticklabels={A,B,C,D},
xlabel={Category},
ylabel={Count}

1
\addplot[ybar,Blue,fill=Blue!75,bar width=30bp] coordinates {(1,4) (2,7) (3,5)

(4,9)3;

\end{axis}

Actual output

Count

Category

PGF-08-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning

PGF-08-001

ybar Draw bars perpendicular to the x axis.

bar width Give each bar a fixed physical width.
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PGF-08-002

Grouped bars

A shared ybar axis shifts each series beside its neighbours. All groups use the same category positions and count scale.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
ybar,
enlarge x limits=.2,
bar width=18bp,
ymin=0,
xtick={1,2,3},
xticklabels={A,B,C},
xlabel={Category},
ylabel={Count},
legend pos=north west

\addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
\addplot[fill=Teal,draw=none] coordinates {(1,6) (2,5) (3,8)};
\legend{Before,After}

\end{axis}

Actual output

B Before
Io Atter

Count

B C
Category

PGF-08-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter
axis-level ybar

same x coordinates

Meaning
Apply grouped bar shifts to the series.

Align the series to one set of categories.

PGF-08-002
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PGF-08-003

Stacked counts

Each bar height is the sum of its components. Stack ordering follows the order of the addplot commands.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
ybar stacked,
enlarge x limits=.2,
bar width=32bp,
ymin=0,
xtick={1,2,3},
xticklabels={A,B,C},
xlabel={Category},
ylabel={Total count},
legend pos=north west

\addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
\addplot[fill=Teal,draw=none] coordinates {(1,6) (2,3) (3,8)};
\legend{Component A,Component B}

\end{axis}

Actual output

12 . Component A
H Component B

Total count

PGF-08-003

B C
Category

PGF-08-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter
ybar stacked

series order

Meaning
Accumulate each series above the preceding series.

Determine which component touches the zero
baseline.
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PGF-08-004

A normalized composition

Values are prepared percentages whose components sum to 100. PGFplots stacks these supplied values; it does not calculate the percentages here.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
ybar stacked,
enlarge x limits=.2,
bar width=32bp,
ymin=0,
ymax=100,
xtick={1,2,3},
xticklabels={A,B,C},
ylabel={Share (\%)},
legend pos=north east

\addplot[fill=Blue,draw=none] coordinates {(1,40) (2,70) (3,25)};
\addplot[fill=Teal,draw=none] coordinates {(1,60) (2,30) (3,75)};
\legend{Share A,Share B}

\end{axis}

Actual output

PGF-08-004

100

W share A
M Share B
80 —
§ 60 —|
& a0
20 -
0
A B C
PGF-08-004 - Rendered by PGFplots / TikZ
PGFplots / TikZ - exit O
Command or parameter Meaning
prepared percentages Use a fixed total of one hundred for every category.
ymax=100 Make the compositional scale explicit.
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PGF-08-005

Horizontal ranked bars

Horizontal bars leave room for category names. Explicit y labels make the chosen ranking visible.
PGFplots / TikZ drawing Actual output

\begin{axis}[ PGF-08-005
tour axis,
xmin=0,
enlarge y limits=.2,
ytick={1,2,3,4},
yticklabels={Delta,Bravo,Alpha,Charlie},

xlabel={Count}, Charlie
ylabel={Ranked category}
] z
\addplot[xbar,fill=Blue,draw=none,bar width=23bp] coordinates {(9,1) (7,2) (5,3) D Alpha
3,0; E
\end{axis} E
g Bravo
<

Delta

PGF-08-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

xbar Draw bars along the x direction.
yticklabels Show category names beside their numeric y
positions.
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PGF-08-006

Diverging changes around zero

Positive and negative values retain their signs. The zero line separates gains from losses.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=.5,
xmax=4.5,
ymin=-5,
ymax=8,
xtick={1,2,3,4},
xticklabels={A,B,C,D},
ylabel={Signed change}
1

\addplot[ybar,fill=Teal,draw=none,bar width=28bp] coordinates {(1,4) (2,-3) (3,6)

4,-2)3;
\draw[gray, thin] (axis cs:.5,0) -- (axis cs:4.5,0);
\end{axis}

Actual output

PGF-08-006

Signed change

PGF-08-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

signed values Keep decreases below the zero baseline.

zero reference Make the direction of the change explicit.
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Distributions and statistical summaries

State the estimator, bins and uncertainty definition. Small synthetic samples keep the drawing methods and statistical conventions visible.

PGF-09-001

A histogram with fixed bin edges

The bin count and data range determine the bins. These are counts of the supplied observations, not a fitted density.

PGFplots / TikZ drawing Actual output

\begin{axis}[ PGF-05-001
tour axis,
ymin=0,
xlabel={Value},
ylabel={Observations}
1
\addplot[ybar interval,fill=Blue!70,draw=white,
hist={bins=8,data min=0,data max=40}]
table[y index=0]{data/sample-values.tsv};
\end{axis}

Observations

Value

PGF-09-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
hist Count observations into explicit bins.

data min / max Fix the range used for the histogram.



PGF-09-002

Prepared box-and-whisker summaries

The five supplied humbers determine the displayed box. Whiskers are stated endpoints; the plot does not recalculate a statistical convention.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
boxplot/draw direction=y,
xtick={1,2},
xticklabels={A,B},
ylabel={Value}, 14
ymin=0,
ymax=15

PGF-09-002

\addplot[boxplot prepared={draw position=1,lower whisker=2,
lower quartile=4,median=6,upper quartile=8,upper whisker=11},
fill=Blue!20,draw=Blue] coordinates {};

\addplot[boxplot prepared={draw position=2,lower whisker=1,
lower quartile=3,median=5,upper quartile=9,upper whisker=13}, 4
fill=Teal!20,draw=Teal] coordinates {};

\end{axis}

Value

PGF-09-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
boxplot prepared Draw a declared five-number summary.

draw direction=y Place the numeric distribution on the vertical axis.
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PGF-09-003

A boxplot calculated from samples

The statistics library derives a boxplot from the samples. Its native quartile and whisker choices can differ from an externally prepared summary.

PGFplots / TikZ drawing Actual output

\begin{axis}[ PGF-09-003
tour axis, o
boxplot/draw direction=y,
xtick={1},
xticklabels={Sample}, 35 -
ylabel={Value}

] 30

\addplot[boxplot={draw position=1},fill=Blue!20,draw=Blue]
table[y index=0]{data/sample-values.tsv};
\end{axis}

25

20

Value

Sample

PGF-09-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

boxplot Calculate the summary using the PGFplots statistics
library.
native defaults Consult the manual before comparing quartile or

whisker definitions.
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PGF-09-004

An explicit right-continuous ECDF

Horizontal and vertical vertices fix the step convention, including tied observations. The vertical axis is a cumulative fraction.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xmin=0,
xmax=10,
ymin=0, .
ymax=1,
xlabel={Value},
ylabel={Cumulative fraction}

PGF-09-004

0.8 o

] g
\addplot[Blue,thick] coordinates { ERTE I
(0,0) (2,0) (2,.25) (4,.25) (4,.5) g
(6,.5) (6,.625) (8,.625) (8,1) (10,1) .
b3 £
\end{axis} ©

0.2 o

PGF-09-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

explicit vertices Represent both sides of every step without an
interpolation assumption.

fraction scale Show values between zero and one.
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PGF-09-005

A density curve with a reference interval

This analytic normal density demonstrates area shading. It is not an estimate from the histogram sample.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$z$},
ylabel={Density},
ymin=0,
ymax=.45

\addplot[Blue, thick,domain=-3:3,samples=101]
{exp(-x*x/2)/sqrt(2*pi)};
\addplot[draw=none, fill=Teal!30,domain=-1:1, samples=61]
{exp(-x*x/2)/sqrt(2*pi)} \closedcycle;
\end{axis}

Actual output

Density

0.4 o

0.3 4

0.1 o

PGF-09-005

PGF-09-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

normal density

closedcycle

Evaluate the stated analytic probability density.

Close the highlighted curve against the baseline before
filling.
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PGF-09-006

Point estimates with confidence intervals

The supplied asymmetric intervals are labelled as an illustrative confidence-interval example. They are not calculated by the plotting engine.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
ytick={1,2,3,4},
yticklabels={A,B,C,D},
xlabel={Estimated change}, b ‘ o
ylabel={Group}

PGF-09-006

\addplot[Blue,only marks,mark=x,error bars/.cd,x dir=both,x explicit]
table[x=estimate,y=group,x error minus=lower,x error plus=upper] c
{data/forest.tsv};
\draw[gray,dashed] (axis cs:0,.5) -- (axis cs:0,4.5); %
\end{axis} 3

0.5 1 1.5 2 2.5
Estimated change

PGF-09-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
x explicit Use the supplied horizontal interval distances.

zero line Distinguish intervals that cross the reference value.



Areas, bands and filled paths

Closed areas need a stated baseline. Bands between curves are distinct from stacked totals, and either can be drawn without rewriting the input

values.

PGF-10-001

An area under a curve

The path closes against the baseline. This makes the area reference explicit rather than filling an arbitrary open path.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
Xmax=6,
ymin=0,
xlabel={$x$},
ylabel={Value}

1
\addplot[Blue, thick,fill=Blue!20,domain=0:6,samples=81] {2+sin(deg(x))}

\closedcycle;

\end{axis}

Actual output

Value
@
|

PGF-10-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning

fill Colour the area bounded by the closed path.

closedcycle Return the curve to its baseline.
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PGF-10-002

A band between named curves

The fillbetween library uses two named paths. Here the band is a supplied symmetric envelope, not a statistical estimate.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=6,
ymin=-1.5,
ymax=1.5,
xlabel={$x$},
ylabel={Signal}

\addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.3};
\addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.3};
\addplot[Teal!25] fill between[of=upper and lower];
\addplot[Blue, thick,domain=0:6,samples=81] {sin(deg(x))};

\end{axis}

Actual output

0.5 o

Signal
[=]
L

—0.5 -

PGF-10-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

name path Identify both envelope boundaries.

fill between Fill the region between the two paths.

PGF-10-002
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PGF-10-003

Restrict a band to an interval

soft clip selects the interval where the band is shown. Both boundary paths still cover the full domain. Compare with PGF-10-002.

Compare with PGF-10-002 - A band between named curves.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=6,
ymin=-1.5,
ymax=1.5,
xlabel={$x$},
ylabel={Signal}

\addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.4};
\addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.4};
\addplot[Orange!35] fill between[of=upper and lower,soft clip={domain=2:4}1;
\addplot[Blue, thick,domain=0:6,samples=81] {sin(deg(x))};

\end{axis}

Actual output

PGF-10-003

1.5

0.5 o

Signal
[=]
Il

—0.5 -

PGF-10-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
soft clip Limit the filled region in data coordinates.

domain=2:4 Highlight only the chosen interval.
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PGF-10-004

Stacked areas

stack plots=y accumulates the supplied components. The top boundary represents their sum.
PGFplots / TikZ drawing Actual output

\begin{axis}[

tour axis,

stack plots=y,

area style,

ymin=0,

xlabel={Time},

ylabel={Total},

legend pos=north west
]

\addplot[draw=Blue,fill=Blue!40] coordinates {(0,1) (1,2) (2,1.5) (3,3) (4,2)}
\closedcycle;

\addplot[draw=Teal,fill=Teal!40] coordinates {(0,2) (1,1) (2,2.5) (3,1) (4,2)}
\closedcycle;

\legend{A,B}
\end{axis}

PGF-10-004

Total

Time

PGF-10-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
stack plots=y Accumulate each series on the preceding one.

area style Set the stacking behaviour for filled areas.
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PGF-10-005

Positive and negative filled regions

Separate paths make the sign and zero baseline visible. The same curve is sampled on two intervals with different fill colours.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=6.2832,
ymin=-1.2,
ymax=1.2,
xlabel={$x$ (rad)},
ylabel={$\sin x$3}

\addplot[Blue,fill=Blue!25,domain=0:pi,samples=61] {sin(deg(x))} \closedcycle
\addplot[Orange, fill=Orange!30,domain=pi:2*pi,samples=61] {sin(deg(x))}
\closedcycle;
\end{axis}

’

Actual output

PGF-10-005

sinz
[=]

—0.5

PGF-10-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

separate domains Split at the known zero crossing.

baseline Keep positive and negative signed areas distinct.
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PGF-10-006

A hatched interval overlay

A transparent hatch marks an interval while preserving the data curve. The rectangle is placed in axis coordinates.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=6,
ymin=-1.2,
ymax=1.2,
xlabel={$x$ (rad)},
ylabel={Signal}

\path[pattern=north east lines,pattern color=Orange!70]
(axis cs:2,-1.2) rectangle (axis cs:4,1.2);
\addplot[Blue, thick,domain=0:6,samples=81] {sin(deg(x))};
\end{axis}

Actual output

PGF-10-006

Signal
[=]
Il

—0.5

PGF-10-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

axis cs Anchor the overlay to the data range.
pattern Keep the highlighted region recognizable without solid
colour.
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Heatmaps, colour scales and isolines

Colour encodes a numeric variable only when its scale is stated. Smooth surfaces, cell-valued grids and analytic isolines describe different kinds of
information.

PGF-11-001

An explicit grid of cell values

matrix plot* draws the supplied rectangular grid. Point metadata selects the colour for each cell.
PGFplots / TikZ drawing Actual output

\begin{axis}[

tour axis,
view={03}{90},
axis on top,
xmin=-.5,
xmax=4.5,
ymin=-.5,
ymax=3.5,
xlabel={Column},
ylabel={Row},
colorbar,
colormap/viridis,
point meta min=0,
point meta max=8

PGF-11-001

=S

]
0
\addplot[matrix plot#*,point meta=explicit,mesh/cols=5] —05 0 05 1 15 2 25 3 3.5 4 45
table[x=x,y=y,meta=valuel{data/grid.tsv}; Column
\end{axis}

PGF-11-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
matrix plotx Draw a rectangular value grid.

mesh/cols=5 State the number of columns in each input row.



PGF-11-002

A smooth function viewed from above

A sampled surface with a top-down camera acts as a smooth colour field. The displayed function remains explicit.
PGFplots / TikZ drawing Actual output

\begin{axis}[

tour axis,
view={03}{90},
xlabel={$x$},
ylabel={$y$},
colorbar,
colormap/viridis,
point meta min=0,
point meta max=1

\addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
samples=21,samples y=21] {exp(-x*x-y*y)};
\end{axis}

PGF-11-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
view={03}{90} Look straight down on the sampled surface.

shader=interp Interpolate colours within the surface patches.
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PGF-11-003

Choose discrete colour classes

A piecewise constant colour map groups values into declared intervals. It represents categories of a numeric range. Compare with PGF-11-001.

Compare with PGF-11-001 - An explicit grid of cell values.

PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={03}{90},
axis on top,
xmin=-.5,
xmax=4.5,
ymin=-.5,
ymax=3.5,
xlabel={Column},
ylabel={Row},
colorbar,
colormap={steps}{color(@cm)=(Blue!10);color(2cm)=(Blue!35);color(4cm)=(Teal!
65);color(6cm)=(0range);color(8cm)=(0range)},
colormap access=piecewise constant,
point meta min=0,
point meta max=8
1
\addplot[matrix plot*,point meta=explicit,mesh/cols=5]
table[x=x,y=y,meta=valuel{data/grid. tsv};
\end{axis}

PGF-11-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
piecewise constant Assign each interval one fixed colour.

declared stops Make the class boundaries part of the plotting
specification.
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PGF-11-004

Overlay analytic isolines

For f(x,y)=x squared plus y squared, constant-value contours are circles. These exact paths avoid a separate contouring process.

PGFplots / TikZ drawing

\begin{axis}[

tour axis,
view={03}{90},
xlabel={$x$},
ylabel={$y$},
colorbar,
colormap/viridis,
point meta min=0,
point meta max=8

\addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
samples=21,samples y=21] {xxx+y*y};
\pgfplotsinvokeforeach{.5,1,1.5}{
\addplot3[white, thick,domain=0:360,samples=81,samples
({#1xcos(x)}, {#1*sin(x)}, {#1x#1+.01});
¥
\end{axis}

y=0]

Actual output

PGF-11-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter
analytic contours

small z offset

Meaning

Draw paths whose function value is known exactly.

Keep contour strokes visible above the surface
patches.
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PGF-11-005

Print numeric cell labels

A colour field can be supplemented with values. Contrasting labels let readers recover the exact small grid without estimating from a colourbar.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={03}{90},
axis on top,
xmin=-.5,
xmax=4.5,
ymin=-.5,
ymax=3.5,
xlabel={Column},
ylabel={Row3}, 2
colormap={pale}{color=(white);color=(Teal!35)},
point meta min=0,
point meta max=8

PGF-11-005

Row

\addplot[matrix plot*,point meta=explicit,mesh/cols=5,
nodes near coords, nodes near coords style={font=\tiny, text=black}] %7
table[x=x,y=y,meta=valuel{data/grid.tsv}; : ! ‘ ! : ! : ! :
\end{axis} 0.5 0 0.5 1 15 2 2.5 3 3.5 4 1.5
Column

PGF-11-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
nodes near coords Print the supplied point metadata beside each cell.

pale colour map Keep black numeric labels readable across the field.



PGF-11-006

A directional vector field

Each arrow is a sampled vector (-y,x). Scaling changes arrow lengths while preserving their directions.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
view={03}{90},
axis equal image,
xmin=-2.6,
xmax=2.6,
ymin=-2.6,
ymax=2.6,
xlabel={$x$},
ylabel={$y$}

\addplot3[Blue, -{Latex},quiver={u=-y,v=x,w=0,scale
samples=9, samples y=9,domain=-2:2,y domain=-2:2]
\end{axis}

arrows=.2},

{03;

Actual output

5 | /F‘\\\\
/';i/«\\\\
1,’///,¢‘\\>\
/{#,<‘k&\
- ol / R ot
l;\*”’ff
,1,\\\‘,,///‘
\\\\+/v///‘
o E‘\\\a o
S 0 6 : 2

PGF-11-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
quiver

u/ v

PGF-11-006

Draw vectors anchored at the sampled coordinates.

Set the horizontal and vertical vector components.
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Three-dimensional plots

The camera and sampling grid affect how a surface is perceived. The native PDF is a fixed vector projection; it is not an interactive 3D object.

PGF-12-001

A wireframe saddle

A mesh emphasizes the sampling grid of z=x squared minus y squared. The view is fixed for reproducible comparison.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={40}{25},
xlabel={$x$},
ylabel={$y$},
zlabel={$z$}

] ‘s
\addplot3[mesh,Blue,domain=-2:2,y domain=-2:2,samples=17,samples y=17] {x*x-y*y};

\end{axis}

WSk
(VAL
L

-1

PGF-12-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
mesh Draw the grid edges of a sampled surface.

view Choose camera azimuth and elevation in degrees.
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PGF-12-002

A smoothly shaded Gaussian surface

The scalar height supplies the colour metadata. Interpolated shading changes the appearance between fixed samples.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={35}{28},
xlabel={$x$},
ylabel={$y$},
zlabel={$z$},
colormap/viridis,
colorbar

]
\addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21]

{exp(-x*x-y*y)};

\end{axis}

PGF-12-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
surf Draw filled surface patches.

samples / samples y Choose a reproducible two-dimensional sampling grid.
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PGF-12-003

Change only the camera

The surface, samples and colour map stay fixed. A higher camera makes the footprint easier to see. Compare with PGF-12-002.

Compare with PGF-12-002 - A smoothly shaded Gaussian surface.

PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={65}{55},
xlabel={$x$},
ylabel={$y$},
zlabel={$z$},
colormap/viridis,
colorbar

]
\addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21]

{exp(-x*x-y*y)};

\end{axis}

PGF-12-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

view={65}{553} Rotate and elevate the camera.
same sampled surface Separate a view change from a data or estimator
change.
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PGF-12-004

A parametric helix

Three expressions share one parameter. The vertical coordinate counts turns while the horizontal coordinates trace a circle.
PGFplots / TikZ drawing Actual output

\begin{axis}[ PGF-12-004
tour axis, -
view={40}{25},
xlabel={$x$},
ylabel={$y$},
zlabel={Turns}

\addplot3[Blue, thick,domain=0:6*pi, samples=181,samples y=0]
({cos(deg(x))3},{sin(deg(x))}, {x/(2*pi)});
\end{axis}

PGF-12-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

parametric addplot3 Compute all three coordinates from one parameter.
deg(x) Convert the parameter to degrees for trigonometric
evaluation.

85



PGF-12-005

Three-dimensional observations

Markers show individual 3D coordinates. A fixed projection can conceal overlap, so the camera is part of the specification.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
view={353}{25},
xlabel={$x$},
ylabel={$y$},
zlabel={$z$}

PGF-12-005

] °
\addplot3[only marks,Blue,mark=x,mark size=3pt] coordinates { 3
(0,0,0) (1,0,1) (0,1,1) (1,1,2) b
(2,0,1.5) (0,2,1.5) (2,2,3) ) )
b3
[ J
\end{axis} w
L-
PY [ ]
2
%‘ 15
0.5 | 1
0.5
. 1.5 R o Yy

PGF-12-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
only marks Draw observations without a connecting surface.

three coordinates Supply X, y and z for every record.



PGF-12-006

A faceted surface with visible patches

Flat shading makes the patch resolution visible. This is the same analytic Gaussian on a coarser grid. Compare with PGF-12-002.

Compare with PGF-12-002 - A smoothly shaded Gaussian surface.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
view={35}{28},
xlabel={$x$},
ylabel={$y$},
zlabel={$z$},
colormap/viridis,
colorbar

]
\addplot3[surf,shader=flat,draw=white,domain=-2:2,y domain=-2:2,samples=9, samples

y=97 {exp(-x*x-y*y)};

\end{axis}

Actual output

PGF-12-006

0.8

0.6

0.4

2 0.2

PGF-12-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter
shader=flat

coarser samples

Meaning
Assign a uniform colour to each patch.

Expose the sampling grid rather than implying a
smoother mesh.
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Multi-panel figures and shared guides

Panels need comparable scales and deliberate spacing. These examples use groupplots or aligned axis rectangles, with a fixed overall canvas and
explicit labels.

PGF-13-001

Two neighbouring panels

The groupplots library aligns a sine panel and a cosine panel. Both use the same coordinate ranges.
PGFplots / TikZ drawing Actual output

\begin{scope}[shift={(45,50)}]

\begin{groupplot}[
group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
width=145bp,
height=155bp,
scale only axis, . i . i
tick label style={font=\scriptsize}

PGF-13-001

Sine Cosine

\nextgroupplot[title={Sine},xlabel={$x$},ylabel={Value},ymin=-1.2,ymax=1.2]
\addplot[Blue, thick,domain=-3:3,samples=81] {sin(deg(x))};
\nextgroupplot[title={Cosine}, xlabel={$x$},ymin=-1.2,ymax=1.2]
\addplot[Teal, thick,domain=-3:3,samples=81] {cos(deg(x))}; —05 | 4 —os| g
\end{groupplot}
\end{scope} [y B 1 B

Value
o
T
Il
°
T
Il

PGF-13-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning

group size=2 by 1 Create two aligned axes in one row.
fixed y range Keep equal vertical differences comparable between
panels.
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PGF-13-002

Keep labels on the outside

Outer-edge descriptions reduce repeated labels while retaining a common scale. Tick values remain available on both panels. Compare with PGF-13-001.

Compare with PGF-13-001 - Two neighbouring panels.

PGFplots / TikZ drawing Actual output

\begin{scope}[shift={(45,50)}]
\begin{groupplot}[
group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
width=145bp,
height=155bp, A B
scale only axis, T T
tick label style={font=\scriptsize}, 1h b r b
group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp,y descriptions
at=edge left}, 05 i L J
xlabel={$x$},
ylabel={Value},
ymin=-1.2,
ymax=1.2

PGF-13-002

Value
j=]
T
I
T
I

\nextgroupplot[title={A}]
\addplot[Blue, thick,domain=-3:3,samples=81] {sin(deg(x))}; e 7 r 7
\nextgroupplot[title={B}] 2 0 2 —2 0 2
\addplot[Teal, thick,domain=-3:3,samples=81] {cos(deg(x))}; T z
\end{groupplot}
\end{scope}

PGF-13-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
y descriptions at=edge left Show the shared y description only on the left edge.

common limits Retain a common numerical scale in the group.



PGF-13-003

A two-by-two small-multiple figure

Four compact panels compare different analytic functions. Their individual titles identify the transformations.
PGFplots / TikZ drawing Actual output

\begin{scope}[shift={(45,170)}]

\begin{groupplot}[
group style={group size=2 by 2,horizontal sep=40bp,vertical sep=30bp}, sinz cosT
width=145bp, 1 [ ! ] 1 [ 1 ]
height=70bp,
scale only axis, 0 8 0 8
tick label style={font=\scriptsize},
ymin=-1.2, —1} B b B
ymax=1.2 -2 0 2 -2 0 2

\nextgroupplot[title={$\sin x$}] T N L }
\addplot[Blue, thick,domain=-3:3,samples=61] {sin(deg(x))}; /\/\ \/\/
\nextgroupplot[title={$\cos x$3}] or 7 or

\addplot[Teal,thick,domain=-3:3,samples=61] {cos(deg(x))};
\nextgroupplot[title={$\sin*2 x$}] -ir . . . b g | | | i
\addplot[Blue, thick,domain=-3:3,samples=61] {sin(deg(x))*2}; -2 0 2 -2 0 2
\nextgroupplot[title={$\cos*2 x$}]
\addplot[Teal, thick,domain=-3:3,samples=61] {cos(deg(x))*2};

\end{groupplot}

\end{scope}

PGF-13-003

PGF-13-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
group size=2 by 2 Arrange four panels in a rectangular grid.

vertical sep Reserve space for the row titles and tick labels.



PGF-13-004

One shared legend

A named legend is placed below the complete group. Compile twice so the legend reference resolves in the standalone document.

PGFplots / TikZ drawing

\begin{scope}[shift={(45,50)}1]
\begin{groupplot}[
group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
width=145bp,
height=155bp,
scale only axis,
tick label style={font=\scriptsize},
ymin=-1.2,
ymax=1.2

\nextgroupplot[title={Original}, legend to name=sharedlegend,
legend columns=2,legend style={draw=none}]
\addplot[Blue, thick,domain=-3:3,samples=61] {sin(deg(x))3};
\addplot[Teal,thick,dashed,domain=-3:3, samples=61] {cos(deg(x))};
\legend{Sine,Cosine}
\nextgroupplot[title={Half amplitude}]
\addplot[Blue,thick,domain=-3:3,samples=61] {.5*sin(deg(x))};
\addplot[Teal, thick,dashed,domain=-3:3,samples=61] {.5%cos(deg(x))};
\end{groupplot}
\end{scope}
\node at (210,20) {\pgfplotslegendfromname{sharedlegend}};

Actual out

0.5

—0.5

PGF-13-004 -

put

PGF-13-004

Original Half amplitude

—— Sine - - - Cosine

Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or
legend to name

second TeX pass

parameter Meaning
Store a legend for use elsewhere in the document.

Resolve the named legend in the auxiliary-file
reference.
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PGF-13-005

An inset with an explicit data window

A second, smaller axis zooms into a declared interval. Its white background keeps the inset legible against the main plot.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=6,
xlabel={$t$},
ylabel={Response}
1
\addplot[Blue,thick,domain=0:6,samples=101] {exp(-x)*sin(deg(5*x))};
\end{axis}
\begin{axis}[
tour axis,
at={(245bp, 155bp)7},
width=95bp,
height=60bp,
xmin=1,
Xxmax=2,
title={Detail},
axis background/.style={fill=white},
tick label style={font=\tiny},
title style={font=\tiny}
]
\addplot[Teal, thick,domain=1:2,samples=61] {exp(-x)*sin(deg(5*x))};
\end{axis}

Actual output

PGF-13-005

Detail

Response

PGF-13-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

second axis Give the inset its own ranges and dimensions.
white background Make the zoomed panel independent of marks behind
it.
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PGF-13-006

Two aligned unit systems

The two series share x coordinates but have different y units. Colours link each series to its own labelled axis; equal visual slopes are not equal physical
changes.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=4,
ymin=18,
ymax=28,
axis y line*=left,
axis x line*=bottom,
xlabel={Time (h)},
ylabel={Temperature ($*\circ$C)},
ylabel style={text=Blue},
yticklabel style={text=Blue}

1

\addplot[Blue, thick,mark=*] coordinates {(0,20) (1,21) (2,23) (3,22) (4,25)};
\end{axis}
\begin{axis}[

tour axis,

xmin=0,

xmax=4,

ymin=940,

ymax=1000,

axis y line*=right,

axis x line=none,

ylabel={Pressure (hPa)},

ylabel style={text=Teal},

yticklabel style={text=Teal}
1

\addplot[Teal, thick,mark=squarex] coordinates {(0,980) (1,970) (2,960) (3,975) (4,950)};
\end{axis}
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Actual output

PGF-13-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter
same axis rectangle

separate y labels

Temperature (°C)

28

26 —

24

22

18

= 990
b

~ 980
~ 970
= 960

g 950

T T T T T T
0 0.5 1 1.5 2 2.5 3

Time (h)

Meaning
Align the x coordinate systems exactly.

Keep each series and unit system explicit.

3.5

940

PGF-13-006

Pressure (hPa)
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Styles, typography and export

Reusable styles make a collection consistent. Native figure PDFs are vector output with TeX typography; the publisher also provides Poppler-derived
SVG and PNG previews for reuse.

PGF-14-001

A reusable series style

One local style changes the stroke and marks of multiple series. The numerical data remain independent of presentation.
PGFplots / TikZ drawing Actual output

\pgfplotsset{response/.style={thick,mark=*,mark repeat=6,mark size=2pt}} —
\begin{axis}[

tour axis,

xlabel={$x$},

ylabel={Value} —e— Sine

:I —a— Cosine

\addplot[response,Blue,domain=-3:3,samples=61] {sin(deg(x))}; s \\\\\
\addplot[response,Teal,domain=-3:3,samples=61] {cos(deg(x))};
\legend{Sine,Cosine}

\end{axis}

Value
o
|

—0.5

PGF-14-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning
named style Reuse one set of drawing options.

local pgfplotsset Keep this example independent of other documents.
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PGF-14-002

A coordinated cycle list

The cycle list supplies a colour, line style and marker for each new series. Redundant encodings support both colour and monochrome reading.
PGFplots / TikZ drawing Actual output

\pgfplotscreateplotcyclelist{responses}{
Blue,solid,mark=#\\
Teal,dashed, mark=squarex\\
Orange,dotted,mark=triangle*\\

PGF-14-002

}

\begin{axis}[
tour axis,
cycle list name=responses,
xlabel={Input},
ylabel={Response}

—
Response

\addplot+[domain=0:5, samples=21] {x};
\addplot+[domain=0:5,samples=21] {.7*x+.8};
\addplot+[domain=0:5,samples=21] {.4*x+1.6};
\legend{A,B,C}

\end{axis}

PGF-14-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
cycle list Assign a coordinated appearance to successive plots.

addplot+ Append explicit options to the selected cycle entry.
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PGF-14-003

Mathematics in axis labels

TeX mathematics in labels stays consistent with the surrounding document. Explicit units prevent the symbolic expression from becoming ambiguous.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={Time $t$ (s)},
ylabel={$A(t)=A_0 e*{-t/\tau}$},
title={$\tau=1.5\,\mathrm{s}$}
]
\addplot[Blue, thick,domain=0:5,samples=81] {exp(-x/1.5)};
\end{axis}

Actual output

PGF-14-003

7=15s

0.8 o

0.6 o

Aget/™

0.4

A(t)

0.2 o

PGF-14-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
math mode Use TeX mathematics directly in the labels.

unit annotation State the unit separately from the variable name.
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PGF-14-004

Place a note relative to the axis

Relative axis coordinates are independent of the data units. The note
PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xlabel={$x$},
ylabel={Density}
]
\addplot[Blue, thick,domain=-3:3,samples=81] {exp(-x*x)};
\node[anchor=north east,fill=white,inner sep=3pt]
at (rel axis cs:.97,.94) {$n=100%3};
\end{axis}

stays near the upper-right corner as the data domain changes.

Actual output

PGF-14-004

n =100
0.8
o 0.6
A 0.4
0.2 4
0 T T T T T d
-3 -2 -1 0 1 2 3
x
PGF-14-004 - Rendered by PGFplots / TikZ
PGFplots / TikZ - exit O
Command or parameter Meaning
rel axis cs Use fractions of the axis rectangle rather than data
values.
anchor=north east Keep the note inside the selected corner.
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PGF-14-005

A monochrome bar style

Different hatch patterns can identify categories without relying on colour. Legend cells reproduce the corresponding fills.

PGFplots / TikZ drawing Actual output
\begin{axis}[
tour axis,
ybar,
enlarge x limits=.2,
bar width=19bp, 8 -
ymin=0,
xtick={1,2,3},
xticklabels={A,B,C}, 6

ylabel={Count},
legend pos=north west

] E
\addplot[pattern=north east lines,draw=black] coordinates {(1,4) (2,7) (3,5)}; S
\addplot[pattern=dots,draw=black] coordinates {(1,6) (2,5) (3,8)};

\legend{Before,After} 2

\end{axis}

0

PGF-14-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

pattern Make category differences survive a monochrome
print.
legend sample Show the same fill convention beside each series label.
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PGF-14-006

A compact figure for reuse

A smaller explicit data rectangle and restrained typography make this plot suitable for insertion into a larger document. Its downloaded PDF remains the
native reference.

PGFplots / TikZ drawing Actual output

\begin{axis}[ PGP-14-00¢
tour axis, : 5
at={(80bp,65bp)},
width=250bp,
height=140bp,

xlabel={Elapsed time (s)}, '
ylabel={Normalized signal},
grid=major 08
] g
\addplot[Blue, thick,mark=*,mark repeat=5,domain=0:6,samples=41] {exp(-x/2)}; E 0.6
\end{axis} =
z
0.2
T T T T T hd
0 1 2 3 4 5 6
Elapsed time (s)
PGF-14-006 - Rendered by PGFplots / TikZ
PGFplots / TikZ - exit O
Command or parameter Meaning
explicit dimensions Control the output before inserting it into another
document.
PDF / SVG / PNG Use the native PDF for vector print, SVG for web reuse

and PNG for raster workflows.
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More plot types with small samples

Start with a handful of explicit values. Stem plots, steps, polar curves, bubbles, prepared hexagonal cells and ternary proportions show different
encodings without a large dataset.

PGF-15-001

Discrete impulses with point markers

Six observations are drawn as stems from zero, with a marker at each value. The input is a short coordinate list.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
ymin=0,
xmin=.5,
xmax=6.5,
xlabel={0Observation}, 6| .
ylabel={Value}

\addplot[ycomb,Blue, thick,mark=x mark size=2.5pt] coordinates { Y i
(1,2) (2,5) (3,3) (4,7) (5,4) (6,6) 2

3} S

\end{axis} 5 |

0 T T T
1 2 3 4
Observation

el
=)

PGF-15-001 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit 0

Command or parameter Meaning

ycomb Connect each value vertically to the zero baseline.
mark=x Keep the discrete observations visible at the stem
ends.
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PGF-15-002

A step plot of held values

Each listed value is held over the interval to its right. The markers identify the original observations, rather than interpolated samples.

PGFplots / TikZ drawing

\begin{axis}[

tour axis,

xmin=0,

xmax=5,

ymin=0,

ymax=8,
xlabel={Time step3},
ylabel={Held value}

\addplot[const plot mark left,Blue,thick,mark=+] coordinates {
(0,2) (1,5) (2,3) (3,7) (4,4) (5,6)

bs
\end{axis}

Actual output

Held value
=
Il

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Time step

PGF-15-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

const plot mark left Draw a constant segment from a sample towards the

next x coordinate.

markers Distinguish supplied observations from the horizontal

holding intervals.
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PGF-15-003

A polar radius function

The angle runs from zero to 360 degrees. A positive radius function makes a small three-lobed curve; the polar grid explains its coordinates.

PGFplots / TikZ drawing Actual output

\begin{polaraxis}[ e
width=245bp, height=220bp, o
at={(75bp, 25bp)},anchor=south west,
grid=both,ymin=0,ymax=1.5,
ytick={.5,1,1.5},tick label style={font=\scriptsize}

]

\addplot[Blue, thick,domain=0:360,samples=181] {1+.35*%cos(3*x)};

\end{polaraxis}

PGF-15-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

polaraxis Interpret the horizontal coordinate as an angle and the
vertical coordinate as radius.

positive radius Keep the small example free of negative-radius
folding.
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PGF-15-004

Bubble area from five values

Each circle area is proportional to its supplied n value: radius equals two times the square root of n. Labels expose those five humbers.
PGFplots / TikZ drawing Actual output

\begin{axis}[

tour axis,

xmin=0,

xmax=6,

ymin=0, 5
ymax=5, 25
xlabel={$x$},
ylabel={$y$}

PGF-15-004

\pgfplotsextra{ 3|
\foreach \x/\y/\n in {1/1/4,2/3/9,3/2/16,4/4/25,5/2/36} { = 16 36
\pgfmathsetmacro{\radius}{2*sqrt(\n)}
\fill[Blue,opacity=.5] (axis cs:\x,\y) circle[radius=\radius bp];
\node[above=13bp, font=\scriptsize] at (axis cs:\x,\y) {\n};

3 b
3
\end{axis} o

PGF-15-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
square-root radius Make circle area, rather than radius, proportional to n.

explicit labels Show the small input values directly on the figure.
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PGF-15-005

Prepared hexagonal bin counts

Seven regular hexagons share one lattice and one area. Their supplied counts determine the fill colour; this example draws prepared bins rather than
binning raw observations.

PGFplots / TikZ drawing Actual output

\def\Radius{353} I
\foreach \g/\r/\n in {0/0/3,1/0/4,-1/6/1,0/1/5,0/-1/2,1/-1/2,-1/1/1} { S
\pgfmathsetmacro{\cx}{210+sqrt(3)*\Radius*(\g+\r/2)}
\pgfmathsetmacro{\cy}{140+1.5*\Radius*\r}
\pgfmathsetmacro{\tone}{10+14x\n}
\begin{scope}[shift={(\cx,\cy)}]
\path[fill=Blue!\tone,draw=white,line width=1pt]
(90:\Radius) -- (150:\Radius) -- (210:\Radius) --
(270:\Radius) -- (330:\Radius) -- (30:\Radius) -- cycle;
\node at (0,0) {\n};
\end{scope}
3

PGF-15-005 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

axial coordinates Place equal-sided hexagons on a consistent lattice.
prepared counts Separate counting observations from drawing the
cells.

105



PGF-15-006

Ternary proportions

Every triple sums to one. The triangular coordinate system displays the relative shares of three components using only five observations.
PGFplots / TikZ drawing Actual output

\begin{ternaryaxis}[
width=260bp,height=220bp,
at={(70bp, 25bp)},anchor=south west,
xlabel={A},ylabel={B}, zlabel={C},

PGF-15-006

grid=major,tick label style={font=\scriptsize} 0
A 100
]
\addplot3[only marks,Blue,mark=* mark size=3pt] coordinates {
20
(.2,.3,.5) (.5,.2,.3) (.1,.7,.2) (.4,.4,.2) (.6,.1,.3) y 80
bs
\end{ternaryaxis} 40
B y [ 60 A
[ ]
60
/ o 40
80
) ° 20
[ ]
100
) ) 0
0 20 40 60 80 100
C

PGF-15-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

ternaryaxis Represent three nonnegative shares on a triangle.
sum to one Make the compositional convention explicit in the
input.
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Specialized charts built from primitives

A chart does not always need a dedicated plotting command. These small, explicit constructions show how TikZ paths and PGFplots axes can
express specialized comparisons. All data in this chapter are synthetic.

PGF-16-001

A waterfall of signed contributions

Each floating bar starts at the previous cumulative total. Grey connectors make the accounting sequence explicit.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xmin=.4,
xmax=5.6,

. 12
ymin=0,

ymax=12, 10
xtick={1,2,3,4,5},
xticklabels={Start,+3,-4,+2,End}, 8| — -

ylabel={Cumulative total}

PGF-16-001

\path[fill=Blue!70] (axis cs:.7,0) rectangle (axis cs:1.3,8);
\path[fill=Teal!70] (axis cs:1.7,8) rectangle (axis cs:2.3,11);
\path[fill=Orange!75] (axis cs:2.7,7) rectangle (axis cs:3.3,11);
\path[fill=Teal!70] (axis cs:3.7,7) rectangle (axis cs:4.3,9); 2
\path[fill=Blue!70] (axis cs:4.7,0) rectangle (axis cs:5.3,9);
\draw[gray] (axis cs:1.3,8) -- (axis cs:1.7,8); Start +3 4 +2 End
\draw[gray] (axis cs:2.3,11) -- (axis c¢s:2.7,11);
\draw[gray] (axis cs:3.3,7) -- (axis cs:3.7,7);
\draw[gray] (axis cs:4.3,9) -- (axis cs:4.7,9);

\end{axis} PGF-16-001 - Rendered by PGFplots / TikZ

—_
Cumulative total
Ey
I

PGFplots / TikZ - exit 0

Command or parameter Meaning

floating rectangles Place each contribution between its starting and
ending cumulative levels.

connectors Expose the sequence of accumulated totals.

107



PGF-16-002

A dumbbell comparison

Each horizontal segment connects a pair of measurements for the same group. Colours and marker positions distinguish before and after.

PGFplots / TikZ drawing

\begin{axis}[
tour axis,
xmin=0,
xmax=10,
ymin=.5,
ymax=4.5,
ytick={1,2,3,4},
yticklabels={A,B,C,D},
xlabel={Measurement},
legend pos=south east

\pgfplotsextra{

\foreach \y/\a/\b in {1/2/5,2/4/7,3/3/6,4/5/8}
\draw[gray, thick] (axis cs:\a,\y) -- (axis cs:\b,\y);

3

\addplot[only marks,Blue,mark=*,mark size=3pt]
coordinates {(2,1) (4,2) (3,3) (5,4)};

\addplot[only marks,Teal,mark=x mark size=3pt]
coordinates {(5,1) (7,2) (6,3) (8,4)};

\legend{Before,After}

\end{axis}

Actual output

D o— 0
c *——— @
B | o————0
A - [ ——— ] @ Before
® After
T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Measurement

PGF-16-002 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

PGF-16-002

paired connectors Keep each comparison within its own category.

two mark series Apply one consistent encoding to each endpoint type.
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PGF-16-003

A slopegraph with direct labels

Two aligned columns show paired values. Direct labels connect the lines to their categories without a separate lookup legend.
PGFplots / TikZ drawing Actual output

\begin{axis}[
tour axis,
xmin=-.15,
xmax=1.15,
ymin=0, 0
ymax=10,
xtick={0,13},
xticklabels={Before,After},
ylabel={Value}

PGF-16-003

\addplot[Blue, thick,mark=*] coordinates {(0,3) (1,7)};
\addplot[Teal, thick,mark=squarex] coordinates {(0,6) (1,5)};
\addplot[Orange, thick,mark=triangle*] coordinates {(0,8) (1,9)};
\node[anchor=east, text=Blue] at (axis cs:0,3) {A};
\node[anchor=east, text=Teal] at (axis cs:0,6) {B}; 2
\node[anchor=east, text=Orange] at (axis c¢s:0,8) {C};

\end{axis} o

Value

T T
Before After

PGF-16-003 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning
two x positions Align the start and end of each pair.

direct labels Name each series beside its first point.
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PGF-16-004

A mirrored density silhouette

Two reflected paths construct a violin-like silhouette from an analytic density shape. Width here is illustrative and is not inferred from observations.

PGFplots / TikZ drawing Actual output

PGF-16-004

\begin{scope}[shift={(210,140)},x=90bp, y=30bp]
\draw[gray] (0,-3.3) -- (0,3.3);
\filldraw[fill=Blue!25,draw=Blue, thick]

plot[domain=-3:3,samples=81,variable=\t]
({.6xexp(-\t*x\t/2)},{\t}) --
plot[domain=3:-3,samples=81,variable=\t]
({-.6xexp(-\t*x\t/2)},{\t}) -- cycle;
\draw[Teal,very thick] (-.3,0) -- (.3,0);
\foreach \v in {-3,0,3}

\node[anchor=east] at (-.8,\v) {\v}; 0
\node[below] at (@,-3.5) {Density shape};
\end{scope}

Density shape

PGF-16-004 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

reflected paths Join equal positive and negative width functions.

explicit density State the width function rather than implying a
sample-based KDE.
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PGF-16-005

A conserved two-way flow

A source total of 100 splits into 60 and 40. Ribbon thickness encodes these supplied quantities; the diagram does not optimize its layout.

PGFplots / TikZ drawing Actual output

\path[fill=Blue!35] (85,120) -- (85,180) R
. controls (185,180) and (235,180) .. (320,180) o
-- (320,120) .. controls (235,120) and (185,120) .. cycle;

\path[fill=Teal!35] (85,80) -- (85,120)
. controls (185,120) and (235,95) .. (320,95)
-- (320,55) .. controls (235,55) and (185,80) .. cycle;

\fill[Blue] (65,80) rectangle (85,180);

\fill[Blue] (320,120) rectangle (340,180);

\fill[Teall (320,55) rectangle (340,95);

\node[anchor=east] at (60,130) {100};

\node[anchor=west] at (345,150) {60}; 100

\node[anchor=west] at (345,75) {40};

60

40
PGF-16-005 - Rendered by PGFplots / TikZ
PGFplots / TikZ - exit O
Command or parameter Meaning
ribbon thickness Encode the supplied flow with a consistent scale.
conservation Make the outgoing quantities sum to the source total.
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PGF-16-006

An arc diagram of relationships

Nodes share one baseline. Curved edges show selected relationships; crossing arcs are drawing choices, not hidden data values.
PGFplots / TikZ drawing Actual output

\foreach \i in {1,...,6} {
\coordinate (n\i) at (40+55%\1i,80);
\fill[Blue] (n\i) circle[radius=5];
\node[below=8bp] at (n\i) {\i};

3

\foreach \a/\b in {1/3,1/6,2/4,3/5,4/6}
\draw[Teal, thick] (n\a) to[out=75,in=105] (n\b);

PGF-16-006

PGF-16-006 - Rendered by PGFplots / TikZ

PGFplots / TikZ - exit O

Command or parameter Meaning

shared baseline Make node order an explicit part of the layout.
curved edge controls Choose how far relationships bend above the node
row.
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Example and command index

e PGF-01-001 - A guadratic on automatic axes
e PGF-01-002 - Add a major grid

e PGF-01-003 - Change the line and markers
e PGF-01-004 - A sine curve with radian labels
e PGF-01-005 - Two functions and a legend

e PGF-01-006 - A measured-size figure

e PGF-02-001 - Lines and a closed polygon

e PGF-02-002 - Bezier control points

e PGF-02-003 - Circles, ellipses and arcs

e PGF-02-004 - Fill rules and holes

e PGF-02-005 - Gradient and transparent overlap
e PGF-02-006 - Patterned categorical regions
e PGF-03-001 - A three-step workflow

e PGF-03-002 - Branch and merge

e PGF-03-003 - Curved feedback

e PGF-03-004 - Fit a group boundary

e PGF-03-005 - A labelled tree

e PGF-03-006 - An aligned matrix of nodes
e PGF-04-001 - Translate and rotate a motif

e PGF-04-002 - Scale coordinates and node shapes

e PGF-04-003 - Interpolate between coordinates
e PGF-04-004 - Named path intersections
e PGF-04-005 - Clip a repeated field

e PGF-04-006 - A polar coordinate construction

e PGF-05-001 - A linear reference frame
e PGF-05-002 - A logarithmic horizontal axis
e PGF-05-003 - A log-log power law

* PGF-05-004 - Custom ticks and units

e PGF-05-005 - Scientific notation and shared factors
e PGF-05-006 - Equal coordinate units

e PGF-06-001 - Plot named columns

e PGF-06-002 - Transform a column expression
e PGF-06-003 - Skip a selected interval

e PGF-06-004 - Read comma-separated input

e PGF-06-005 - Handle an explicit missing observation
e PGF-06-006 - Typeset the input table

e PGF-07-001 - Markers without connecting lines

e PGF-07-002 - Encode categories with marker styles
e PGF-07-003 - Colour points by a numeric value

e PGF-07-004 - Vertical symmetric error bars

e PGF-07-005 - Asymmetric intervals

e PGF-07-006 - Annotate a selected observation
e PGF-08-001 - Vertical category bars

e PGF-08-002 - Grouped bars

e PGF-08-003 - Stacked counts

e PGF-08-004 - A normalized composition

e PGF-08-005 - Horizontal ranked bars

e PGF-08-006 - Diverging changes around zero
e PGF-09-001 - A histogram with fixed bin edges

e PGF-09-002 - Prepared box-and-whisker summaries

e PGF-09-003 - A boxplot calculated from samples

e PGF-09-004 - An explicit right-continuous ECDF
e PGF-09-005 - A density curve with a reference interval

e PGF-09-006 - Point estimates with confidence intervals
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e PGF-10-001 - An area under a curve

e PGF-10-002 - A band between named curves
e PGF-10-003 - Restrict a band to an interval
e PGF-10-004 - Stacked areas

e PGF-10-005 - Positive and negative filled regions
e PGF-10-006 - A hatched interval overlay

e PGF-11-001 - An explicit grid of cell values
e PGF-11-002 - A smooth function viewed from above

e PGF-11-003 - Choose discrete colour classes

e PGF-11-004 - Overlay analytic isolines
e PGF-11-005 - Print numeric cell labels

e PGF-11-006 - A directional vector field
e PGF-12-001 - A wireframe saddle

e PGF-12-002 - A smoothly shaded Gaussian surface
e PGF-12-003 - Change only the camera
e PGF-12-004 - A parametric helix

e PGF-12-005 - Three-dimensional observations

e PGF-12-006 - A faceted surface with visible patches
e PGF-13-001 - Two neighbouring panels

e PGF-13-002 - Keep labels on the outside

e PGF-13-003 - A two-by-two small-multiple figure

e PGF-13-004 - One shared legend

e PGF-13-005 - An inset with an explicit data window
e PGF-13-006 - Two aligned unit systems

e PGF-14-001 - A reusable series style

e PGF-14-002 - A coordinated cycle list

e PGF-14-003 - Mathematics in axis labels

e PGF-14-004 - Place a note relative to the axis
e PGF-14-005 - A monochrome bar style

e PGF-14-006 - A compact figure for reuse

e PGF-15-001 - Discrete impulses with point markers
e PGF-15-002 - A step plot of held values

e PGF-15-003 - A polar radius function

e PGF-15-004 - Bubble area from five values

e PGF-15-005 - Prepared hexagonal bin counts

e PGF-15-006 - Ternary proportions

e PGF-16-001 - A waterfall of signed contributions

* PGF-16-002 - A dumbbell comparison

e PGF-16-003 - A slopegraph with direct labels
e PGF-16-004 - A mirrored density silhouette

e PGF-16-005 - A conserved two-way flow

e PGF-16-006 - An arc diagram of relationships

Content: CCO0 1.0. Structure and publishing framework: CC BY 4.0 by Lukas C. Bossert. Repository source - Publishing framework source - License scope and third-

party notices.
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#+TITLE: PGFplots / TikZ: a visual tour
#+LANGUAGE: en

* A visual reference
:PROPERTIES:
:CUSTOM_ID: PGF-00-001
:GUIDE_ROLE: cover
:END:
From a first TikZ path to data-driven axes, statistics, 3D surfaces and publication layouts.
Complete source. A small change. Its actual result.

The Org file is the canonical source. Read the HTML guide beside your work,
or download its PDF and source for offline reading.

#+begin_last-changes
*Last changes: 2026-10-31.* First complete edition: native TeX figures, focused parameter explanations, small synthetic inputs and the plot families familiar from the gnuplot tour.
#+end_last-changes

* Reading the tour
:PROPERTIES:
:CUSTOM_ID: PGF-00-002
:GUIDE_ROLE: reading
:GUIDE_TITLE: Three ways to see a change
:END:
#+begin_flow
#+begin_way
*TeX source*

Read the focused drawing commands and expand the complete standalone document.
#+end_way

#+begin_way
*Native figure*

Compare actual PGFplots and TikZ output with the options and data that produced it.
#+end_way

#+begin_way
*Reproduce a figure*

Compile from the command line or download a source-and-data bundle and its vector exports.
#+end_way
#+end_flow

Read from the beginning or jump to a stable example ID. Each example includes
its complete input and captured result. Copy link preserves the address of the
guide you are reading, including its current domain and path.


* From a TeX file to a figure
:PROPERTIES:
:CUSTOM_ID: PGF-00-003
:END:
PGFplots and TikZ are TeX packages, not standalone plotting GUIs. TikZ draws
paths and diagrams; PGFplots builds numerical axes and plots on top of TikZ.
Compile a =.tex= file from a terminal, or let a LaTeX editor run the same compiler.
A local TeX Live or MiKTeX installation needs the =standalone=, =pgfplots=,
=pgfplotstable=, =amsmath= and =booktabs= packages, plus TikZ's standard libraries.

1. Download [[file:examples/PGF-01-001-bundle.zip][the first complete source bundle]].
2. Unpack it and open a terminal in that directory.
3. Compile the document. A simple figure needs one pass; named legends and
   references need a second. The publisher always makes two passes.

#+begin_src bash :tangle no
pdflatex -no-shell-escape -interaction=nonstopmode -halt-on-error PGF-01-001.tex
pdflatex -no-shell-escape -interaction=nonstopmode -halt-on-error PGF-01-001.tex
#+end_src

Open =PGF-01-001.pdf=. The native PDF contains vector drawing instructions and
TeX text. The =.aux= and =.log= files are normal local compiler products. They
are not needed when sharing the finished PDF. The =-no-shell-escape= option
keeps this compilation independent of external plotting commands.

The smallest working structure is a =standalone= document, a loaded =pgfplots=
package, a =tikzpicture= and an =axis=. The full source of every gallery example
includes its own preamble; it does not depend on an earlier example being run.

* Read the coordinates and the options
:PROPERTIES:
:CUSTOM_ID: PGF-00-004
:END:
The focused code isolates the drawing and axis choices. Expand *Complete
standalone PGFplots / TikZ program* for the canvas, imports, colours and styles.
=compat=1.18= selects a stable PGFplots behaviour level; it is not a request to
install that historical package release. This edition records the installed
PGFplots and PGF revisions in build provenance and prints them in native logs.

Direct TikZ examples use one coordinate unit per PostScript point (=bp=,
1/72 inch). PGFplots axes interpret coordinates as data values. =axis cs:= uses
data coordinates, =rel axis cs:= uses fractions of the axis rectangle, and
explicit dimensions such as =300bp= control physical layout. PGF math uses
degrees for trigonometric functions: =sin(deg(x))= treats the plotted x as radians.

The examples use invented, bounded teaching data or explicit mathematical
functions, beginning with one curve and a few coordinate pairs. The plot
families follow the gnuplot tour, with TikZ drawing fundamentals added before
more advanced chart construction. A named comparison links to an actual baseline. The drawing programs calculate no
unstated statistical tests or causal conclusions.

* Small inputs and reproducibility
:PROPERTIES:
:CUSTOM_ID: PGF-00-005
:END:
The first chapters use functions and a few explicit coordinates. Later examples
introduce nine invented measurements, four asymmetric intervals, twelve sample
values or a small rectangular grid. Every value is visible in the source or in
[[file:data/README.md][the input dictionary]]. These are teaching fixtures, not observations from a study.
A function's =samples= option controls drawing resolution rather than the size
of an observed dataset.

Run =python3 scripts/prepare-data.py --check= from the repository root to verify
the fixture checksums, CSV/TSV equivalence and grid structure. This verification
also runs before preparing native figures. Review both the values and the
checksum manifest before changing an input.

Each *Source + data ZIP* contains the complete TeX document and every declared
local input. Its figure PDF embeds the same source and inputs. The complete
[[file:examples/pgfplots-data-and-sources.zip][source and data kit]] is attached to the tour PDF for offline use. All teaching
fixtures and original programs use CC0; the publishing framework retains its
CC BY attribution.

* Reuse a PDF, SVG or PNG
:PROPERTIES:
:CUSTOM_ID: PGF-00-006
:END:
Use the native PDF when including a figure in another TeX document or sending
vector artwork to print. A surrounding document can use =\includegraphics=
with the =graphicx= package; avoid stretching width and height independently.
The standalone document's border controls the padding around the figure.

The publisher provides SVG and PNG companions derived with Poppler. SVG text
is outlined so labels travel with the figure; complex PDF shading can be
represented differently by the converter. The native PDF is the reference for
TeX typography and shading. PNG is a raster export, useful where vector
formats are unsupported. For your own exports, run:

#+begin_src bash :tangle no
pdftocairo -svg PGF-01-001.pdf PGF-01-001.svg
pdftocairo -png -singlefile -r 180 PGF-01-001.pdf PGF-01-001
#+end_src

Compile the short standalone file while adjusting a plot, then reuse its PDF
in a larger document. TikZ also has an externalization library for document
workflows, but the figures in this tour compile without enabling shell escape.

* Compile your first plot
:PROPERTIES:
:CUSTOM_ID: PGF-01-000
:CHAPTER: 01
:OVERVIEW: PGFplots supplies numerical axes; TikZ supplies the picture. Each download is a standalone TeX document. Start with one curve, then change one visual choice.
:END:
PGFplots supplies numerical axes; TikZ supplies the picture. Each download is a standalone TeX document. Start with one curve, then change one visual choice.

** PGF-01-001 | A quadratic on automatic axes
:PROPERTIES:
:CUSTOM_ID: PGF-01-001
:END:
PGFplots evaluates a function on its domain and chooses ticks. The coordinates here are dimensionless.

#+name: PGF-01-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =domain=-3:3= | Evaluate x between minus three and three. |
| =x^2= | Square each sampled x coordinate. |

** PGF-01-002 | Add a major grid
:PROPERTIES:
:CUSTOM_ID: PGF-01-002
:COMPARE_TO: PGF-01-001
:END:
The function, samples and domain stay fixed. Major grid lines make values easier to read. Compare with PGF-01-001.

#+name: PGF-01-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$},
    grid=major
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =addplot= | Evaluate and draw the expression. |
| =samples=81= | Use a fixed, reproducible sampling grid. |

** PGF-01-003 | Change the line and markers
:PROPERTIES:
:CUSTOM_ID: PGF-01-003
:COMPARE_TO: PGF-01-001
:END:
The same samples now have a contrasting line and visible marks. Marker spacing is controlled independently of the sample count. Compare with PGF-01-001.

#+name: PGF-01-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[
      Teal, thick, mark=*, mark repeat=8,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =mark=*= | Place filled circular marks on the curve. |
| =mark repeat=8= | Show one mark for every eight samples. |

** PGF-01-004 | A sine curve with radian labels
:PROPERTIES:
:CUSTOM_ID: PGF-01-004
:END:
PGF math trigonometric functions expect degrees. deg(x) converts the radian-valued x coordinate before evaluating sine.

#+name: PGF-01-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$ (rad)},
    ylabel={$\sin x$},
    ymin=-1.2,
    ymax=1.2
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =sin(deg(x))= | Convert radians to degrees for the PGF math evaluator. |
| =ymin / ymax= | Keep the vertical frame fixed at minus and plus 1.2. |

** PGF-01-005 | Two functions and a legend
:PROPERTIES:
:CUSTOM_ID: PGF-01-005
:END:
Each addplot adds one series. The legend follows the series order; both curves share one set of axes.

#+name: PGF-01-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$ (rad)},
    ylabel={Value},
    ymin=-1.2,
    ymax=1.2,
    legend pos=north west
  ]
    \addplot[Blue, thick, domain=-3:3, samples=81] {sin(deg(x))};
    \addplot[Teal, thick, dashed, domain=-3:3, samples=81] {cos(deg(x))};
    \legend{$\sin x$, $\cos x$}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =legend= | Match legend entries to the plotted series in order. |
| =dashed= | Distinguish the second series by stroke as well as colour. |

** PGF-01-006 | A measured-size figure
:PROPERTIES:
:CUSTOM_ID: PGF-01-006
:END:
scale only axis gives the data rectangle an explicit size. Labels remain outside it; the standalone document supplies the surrounding figure bounds.

#+name: PGF-01-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$e^{-x^2}$},
    width=270bp,
    height=155bp,
    scale only axis,
    grid=both
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {exp(-x*x)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =width / height= | Set the data rectangle in PostScript points. |
| =scale only axis= | Exclude labels from the specified axis dimensions. |

* TikZ paths, shapes and fills
:PROPERTIES:
:CUSTOM_ID: PGF-02-000
:CHAPTER: 02
:OVERVIEW: TikZ works directly with paths and coordinates. These examples use one drawing unit per PostScript point, so distances are visible on a small fixed canvas.
:END:
TikZ works directly with paths and coordinates. These examples use one drawing unit per PostScript point, so distances are visible on a small fixed canvas.

** PGF-02-001 | Lines and a closed polygon
:PROPERTIES:
:CUSTOM_ID: PGF-02-001
:END:
Double hyphens join straight segments. cycle closes the last vertex back to the first.

#+name: PGF-02-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[Blue, line width=2pt] (45,70) -- (150,210) -- (280,90) -- (375,190);
  \filldraw[fill=Teal!20, draw=Teal, thick]
    (90,55) -- (200,155) -- (315,55) -- cycle;
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =--= | Connect successive points by straight segments. |
| =cycle= | Close the polygon before filling it. |

** PGF-02-002 | Bezier control points
:PROPERTIES:
:CUSTOM_ID: PGF-02-002
:END:
Control points set a cubic curve tangent and bend. The dashed construction lines expose those controls.

#+name: PGF-02-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[gray, dashed] (40,65) -- (105,245) -- (300,245) -- (380,65);
  \draw[Blue, line width=2pt] (40,65) .. controls (105,245) and (300,245) .. (380,65);
  \foreach \p in {(40,65),(105,245),(300,245),(380,65)}
    \fill[Teal] \p circle[radius=3];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =controls ... and ...= | Specify the two cubic Bezier control points. |
| =dashed construction= | Show the control polygon without changing the curve. |

** PGF-02-003 | Circles, ellipses and arcs
:PROPERTIES:
:CUSTOM_ID: PGF-02-003
:END:
TikZ can mix analytic shapes in one path-based drawing. Angles are in degrees.

#+name: PGF-02-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[Blue, thick] (100,140) circle[radius=60];
  \filldraw[fill=Teal!20, draw=Teal, thick] (285,140) ellipse[x radius=90,y radius=48];
  \draw[Orange, line width=5pt] (100,140) ++(20:72)
    arc[start angle=20,end angle=150,radius=72];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =circle / ellipse= | Choose radii in the picture coordinate system. |
| =arc= | Trace the specified angular portion of a circle. |

** PGF-02-004 | Fill rules and holes
:PROPERTIES:
:CUSTOM_ID: PGF-02-004
:END:
Even-odd filling leaves a hole inside nested closed paths. The pattern illustrates the interior independently of the outline.

#+name: PGF-02-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[fill=Blue!15, draw=Blue, thick, even odd rule]
    (70,50) rectangle (350,230)
    (210,140) circle[radius=55];
  \node at (210,140) {Hole};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =even odd rule= | Alternate filled and unfilled regions across nested boundaries. |
| =nested circle= | Subtract the interior visually from the surrounding rectangle. |

** PGF-02-005 | Gradient and transparent overlap
:PROPERTIES:
:CUSTOM_ID: PGF-02-005
:END:
Shading controls colour inside a shape; opacity controls how overlapping shapes combine.

#+name: PGF-02-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \shade[left color=Blue!10,right color=Blue] (45,70) rectangle (265,220);
  \fill[Teal,opacity=.45] (265,145) circle[radius=80];
  \draw[Blue,thick] (45,70) rectangle (265,220);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =left color / right color= | Interpolate a horizontal colour gradient. |
| =opacity=.45= | Mix the circle with the material behind it. |

** PGF-02-006 | Patterned categorical regions
:PROPERTIES:
:CUSTOM_ID: PGF-02-006
:END:
Patterns remain distinguishable when colours are similar or the figure is printed without colour.

#+name: PGF-02-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \x/\p/\name in {40/north east lines/A,160/dots/B,280/crosshatch/C} {
    \path[pattern=\p,pattern color=Blue,draw=Blue,thick]
      (\x,75) rectangle ++(100,135);
    \node at (\x+50,55) {\name};
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =pattern= | Select a repeatable hatch or dot fill. |
| =pattern color= | Set the pattern ink separately from the outline. |

* Nodes, arrows and diagrams
:PROPERTIES:
:CUSTOM_ID: PGF-03-000
:CHAPTER: 03
:OVERVIEW: Named nodes, anchors and relative placement are the building blocks of flowcharts and relationship diagrams. These drawings have no automatic graph-layout engine.
:END:
Named nodes, anchors and relative placement are the building blocks of flowcharts and relationship diagrams. These drawings have no automatic graph-layout engine.

** PGF-03-001 | A three-step workflow
:PROPERTIES:
:CUSTOM_ID: PGF-03-001
:END:
Relative positioning places each node beside its predecessor. Named anchors keep arrows attached when text sizes change.

#+name: PGF-03-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \tikzset{tour step/.style={draw=Blue,fill=Blue!8,rounded corners,
    minimum width=85bp,minimum height=36bp,align=center}}
  \node[tour step] (a) at (70,140) {Collect};
  \node[tour step,right=25bp of a] (b) {Check};
  \node[tour step,right=25bp of b] (c) {Publish};
  \draw[-{Latex},thick,Blue] (a.east) -- (b.west);
  \draw[-{Latex},thick,Blue] (b.east) -- (c.west);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =right=... of= | Place a node relative to a named neighbour. |
| =east / west= | Attach arrows to the appropriate node boundaries. |

** PGF-03-002 | Branch and merge
:PROPERTIES:
:CUSTOM_ID: PGF-03-002
:END:
A decision diamond creates two labelled routes. Orthogonal paths keep the connections away from the boxes.

#+name: PGF-03-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node[diamond,draw=Blue,fill=Blue!8,aspect=2] (q) at (210,210) {Valid?};
  \node[draw=Teal,fill=Teal!10,minimum width=90bp] (a) at (100,105) {Publish};
  \node[draw=Orange,fill=Orange!12,minimum width=90bp] (b) at (320,105) {Revise};
  \draw[-{Latex},thick,Teal] (q) -| node[pos=.25,above] {Yes} (a);
  \draw[-{Latex},thick,Orange] (q) -| node[pos=.25,above] {No} (b);
  \draw[-{Latex},thick,Orange] (b.east) -- ++(35,0) |- (q.east);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =diamond= | Use a decision-shaped node. |
| =orthogonal paths= | Join horizontal and vertical segments at a right angle. |

** PGF-03-003 | Curved feedback
:PROPERTIES:
:CUSTOM_ID: PGF-03-003
:END:
Bending an edge distinguishes a feedback path from the forward direction. Edge labels can follow a sloped path.

#+name: PGF-03-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node[draw=Blue,circle,minimum size=50bp] (a) at (95,140) {A};
  \node[draw=Teal,circle,minimum size=50bp] (b) at (325,140) {B};
  \draw[-{Latex},thick,Blue] (a) to[bend left=30] node[above,sloped] {Forward} (b);
  \draw[-{Latex},thick,Orange] (b) to[bend left=30] node[below,sloped] {Feedback} (a);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =bend left= | Bend the connection relative to its direction of travel. |
| =sloped= | Rotate the edge label to follow its segment. |

** PGF-03-004 | Fit a group boundary
:PROPERTIES:
:CUSTOM_ID: PGF-03-004
:END:
The fit library computes a containing node around existing nodes. The background layer keeps that boundary behind its contents.

#+name: PGF-03-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
\begin{pgfonlayer}{background}  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);\end{pgfonlayer}
% BEGIN EXAMPLE
  \node[draw=Blue,minimum width=90bp] (a) at (110,165) {Input};
  \node[draw=Blue,minimum width=90bp] (b) at (110,95) {Transform};
  \node[draw=Teal,minimum width=90bp] (c) at (310,130) {Output};
  \begin{scope}[on background layer]
    \node[fit=(a)(b),draw=Blue!50,fill=Blue!5,rounded corners,inner sep=20bp] {};
  \end{scope}
  \draw[-{Latex},Blue,thick] (a) -- (b);
  \draw[-{Latex},Teal,thick] (b) -- (c);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =fit=(a)(b)= | Calculate a bounding node around the named nodes. |
| =on background layer= | Draw the grouping box behind the foreground nodes. |

** PGF-03-005 | A labelled tree
:PROPERTIES:
:CUSTOM_ID: PGF-03-005
:END:
Tree syntax declares children below a parent. Level distances and sibling distances control its geometry.

#+name: PGF-03-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[every node/.style={draw=Blue,rounded corners,fill=Blue!6},
    level distance=75bp,level 1/.style={sibling distance=150bp},
    level 2/.style={sibling distance=75bp},edge from parent/.style={draw=Blue,-{Latex}}]
  \node at (210,230) {Study}
    child {node {Group A} child {node {A1}} child {node {A2}}}
    child {node {Group B} child {node {B1}} child {node {B2}}};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =child= | Declare a child subtree. |
| =level / sibling distance= | Set the separation between generations and siblings. |

** PGF-03-006 | An aligned matrix of nodes
:PROPERTIES:
:CUSTOM_ID: PGF-03-006
:END:
A matrix aligns heterogeneous labels in rows and columns. Named matrix cells can be connected directly.

#+name: PGF-03-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \matrix (m) [matrix of nodes,nodes={draw=Blue,minimum width=90bp,
    minimum height=35bp,fill=Blue!5},column sep=35bp,row sep=35bp] at (210,140) {
    Source & Parsed \\
    Checked & Output \\
  };
  \draw[-{Latex},thick,Blue] (m-1-1) -- (m-1-2);
  \draw[-{Latex},thick,Teal] (m-1-2) -- (m-2-2);
  \draw[-{Latex},thick,Orange] (m-2-1) -- (m-2-2);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =matrix of nodes= | Create consistently aligned row and column cells. |
| =m-1-2= | Address a cell by matrix name, row and column. |

* Coordinates, transformations and clipping
:PROPERTIES:
:CUSTOM_ID: PGF-04-000
:CHAPTER: 04
:OVERVIEW: Scopes apply local transformations. Coordinate calculations and clipping make constructions reusable without changing every point by hand.
:END:
Scopes apply local transformations. Coordinate calculations and clipping make constructions reusable without changing every point by hand.

** PGF-04-001 | Translate and rotate a motif
:PROPERTIES:
:CUSTOM_ID: PGF-04-001
:END:
The same triangle is translated and rotated within independent scopes. The original coordinate list stays unchanged.

#+name: PGF-04-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \x/\angle in {90/0,210/30,330/60} {
    \begin{scope}[shift={(\x,140)},rotate=\angle]
      \filldraw[fill=Blue!15,draw=Blue,thick]
        (-45,-35) -- (45,-35) -- (0,50) -- cycle;
      \draw[Teal,-{Latex}] (0,0) -- (0,65);
    \end{scope}
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =scope= | Limit transformations to one copy. |
| =shift / rotate= | Move the origin and rotate its coordinate frame. |

** PGF-04-002 | Scale coordinates and node shapes
:PROPERTIES:
:CUSTOM_ID: PGF-04-002
:END:
Scaling coordinates changes distances; transform shape additionally scales text and node geometry. The two copies make the distinction visible.

#+name: PGF-04-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(60,140)}]
    \draw[Blue,thick] (0,0) -- (110,0);
    \node[draw=Blue] at (55,35) {Original};
  \end{scope}
  \begin{scope}[shift={(235,140)},scale=1.3,transform shape]
    \draw[Teal,thick] (0,0) -- (100,0);
    \node[draw=Teal] at (50,35) {Scaled};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =scale= | Scale the coordinate system. |
| =transform shape= | Apply that transformation to the node contents too. |

** PGF-04-003 | Interpolate between coordinates
:PROPERTIES:
:CUSTOM_ID: PGF-04-003
:END:
The calc library computes points along a segment. Interpolated positions can host labels or perpendicular construction lines.

#+name: PGF-04-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \coordinate (a) at (55,65);
  \coordinate (b) at (365,215);
  \draw[Blue,thick] (a) -- (b);
  \foreach \t in {0,.25,.5,.75,1} {
    \fill[Teal] ($(a)!\t!(b)$) circle[radius=4];
    \node[above=5bp] at ($(a)!\t!(b)$) {\t};
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =calc library= | Enable coordinate expressions inside dollar delimiters. |
| =interpolation fraction= | Choose a fraction of the distance from a to b. |

** PGF-04-004 | Named path intersections
:PROPERTIES:
:CUSTOM_ID: PGF-04-004
:END:
Named paths can be queried for their intersection, avoiding a manually calculated crossing coordinate.

#+name: PGF-04-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[name path=diagonal] (50,60) -- (365,225);
  \path[name path=circle] (210,140) circle[radius=85];
  \draw[Blue,thick] (50,60) -- (365,225);
  \draw[Teal,thick] (210,140) circle[radius=85];
  \path[name intersections={of=diagonal and circle,by={p,q}}];
  \foreach \n in {p,q} \fill[Orange] (\n) circle[radius=5];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =name path= | Give a path a queryable name. |
| =name intersections= | Construct the crossing points of two named paths. |

** PGF-04-005 | Clip a repeated field
:PROPERTIES:
:CUSTOM_ID: PGF-04-005
:END:
Only material inside the clipping circle remains visible. The outline is drawn afterwards, outside the clipping scope.

#+name: PGF-04-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}
    \clip (210,140) circle[radius=95];
    \foreach \x in {50,70,...,370}
      \foreach \y in {40,60,...,240}
        \fill[Blue!55] (\x,\y) circle[radius=7];
  \end{scope}
  \draw[Teal,line width=2pt] (210,140) circle[radius=95];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =clip= | Intersect subsequent drawing with a closed path. |
| =scope= | Restore unclipped drawing when the scope ends. |

** PGF-04-006 | A polar coordinate construction
:PROPERTIES:
:CUSTOM_ID: PGF-04-006
:END:
Angles are degrees and radii are picture units. A repeated polygon illustrates polar coordinates and a controlled origin.

#+name: PGF-04-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(210,140)}]
    \draw[gray!45] (0,0) circle[radius=95];
    \foreach \a in {0,60,...,300} {
      \draw[Blue!30] (0,0) -- (\a:95);
      \fill[Teal] (\a:95) circle[radius=4];
    }
    \draw[Blue,thick] (0:95) -- (60:95) -- (120:95) --
      (180:95) -- (240:95) -- (300:95) -- cycle;
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =angle:radius= | Specify a polar coordinate. |
| =shift= | Place the polar origin at the centre of the canvas. |

* Axes, scales and ticks
:PROPERTIES:
:CUSTOM_ID: PGF-05-000
:CHAPTER: 05
:OVERVIEW: Axes are part of the explanation. Keep units, ranges, transformations and tick labels explicit, especially when the visual distance is not linear in the original values.
:END:
Axes are part of the explanation. Keep units, ranges, transformations and tick labels explicit, especially when the visual distance is not linear in the original values.

** PGF-05-001 | A linear reference frame
:PROPERTIES:
:CUSTOM_ID: PGF-05-001
:END:
A linearly spaced axis is the reference for the logarithmic variations. Values are positive so both scale choices are valid.

#+name: PGF-05-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=1,
    xmax=1000,
    domain=1:1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[
      Blue, thick, no marks,
      domain=1:1000,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =xmin / xmax= | Fix the horizontal range at one to one thousand. |
| =linear axis= | Equal horizontal distances represent equal differences. |

** PGF-05-002 | A logarithmic horizontal axis
:PROPERTIES:
:CUSTOM_ID: PGF-05-002
:COMPARE_TO: PGF-05-001
:END:
Logarithmic x spacing makes equal ratios occupy equal distances. Zero and negative x values are excluded. Compare with PGF-05-001.

#+name: PGF-05-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmode=log,
    log basis x=10,
    xmin=1,
    xmax=1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[Blue,thick,domain=1:1000,samples=101] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =xmode=log= | Transform positive x coordinates logarithmically. |
| =log basis x=10= | Label the logarithmic axis in powers of ten. |

** PGF-05-003 | A log-log power law
:PROPERTIES:
:CUSTOM_ID: PGF-05-003
:COMPARE_TO: PGF-05-002
:END:
On logarithmic axes a power law becomes a straight line. The slope describes an exponent, not a change in original units. Compare with PGF-05-002.

#+name: PGF-05-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmode=log,
    ymode=log,
    xmin=1,
    xmax=1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[Blue,thick,domain=1:1000,samples=101] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =xmode / ymode= | Transform both axes to logarithmic coordinates. |
| =x^2= | A power law with exponent two. |

** PGF-05-004 | Custom ticks and units
:PROPERTIES:
:CUSTOM_ID: PGF-05-004
:END:
Tick positions stay numeric while tick labels describe meaningful intervals. The axis label states the unit explicitly.

#+name: PGF-05-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xtick={0,15,30,45,60},
    xticklabels={Start,15,30,45,End},
    xlabel={Elapsed time (min)},
    ylabel={Temperature ($^\circ$C)}
  ]
    \addplot[Blue,mark=*] coordinates {(0,12) (15,19) (30,24) (45,22) (60,17)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =xtick= | Choose the numeric tick coordinates. |
| =xticklabels= | Supply a corresponding display label for each tick. |

** PGF-05-005 | Scientific notation and shared factors
:PROPERTIES:
:CUSTOM_ID: PGF-05-005
:END:
Large numeric values can share one displayed power-of-ten factor. The stored data remain in the original units.

#+name: PGF-05-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Step},
    ylabel={Count},
    scaled y ticks=base 10:3,
    ytick scale label code/.code={$\times 10^3$}
  ]
    \addplot[Blue,mark=*] coordinates {(0,100000) (1,180000) (2,270000) (3,410000)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =scaled y ticks= | Factor a common power of ten out of the tick labels. |
| =scale label= | Explain that the printed tick numbers are thousands. |

** PGF-05-006 | Equal coordinate units
:PROPERTIES:
:CUSTOM_ID: PGF-05-006
:END:
axis equal image preserves the circle by using the same physical scale for x and y units.

#+name: PGF-05-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    axis equal image,
    xmin=-1.5,
    xmax=1.5,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[Blue,thick,domain=0:360,samples=121] ({cos(x)},{sin(x)});
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =axis equal image= | Preserve geometric aspect without stretching the circle. |
| =parametric coordinates= | Compute x and y from one angular parameter. |

* Read and transform tabular data
:PROPERTIES:
:CUSTOM_ID: PGF-06-000
:CHAPTER: 06
:OVERVIEW: The synthetic measurement table is source-owned and deliberately small. Columns have names, uncertainty values and categories. Every download declares and includes its input files.
:END:
The synthetic measurement table is source-owned and deliberately small. Columns have names, uncertainty values and categories. Every download declares and includes its input files.

** PGF-06-001 | Plot named columns
:PROPERTIES:
:CUSTOM_ID: PGF-06-001
:DATA_FILES: data/measurements.tsv
:END:
A header names the x and y columns. Changing column order in the file does not change which variables are plotted.

#+name: PGF-06-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =table[x=time,y=value]= | Select columns by their header names. |
| =TSV input= | Read whitespace-separated numeric values from the bundled table. |

** PGF-06-002 | Transform a column expression
:PROPERTIES:
:CUSTOM_ID: PGF-06-002
:DATA_FILES: data/measurements.tsv
:COMPARE_TO: PGF-06-001
:END:
A table expression changes the plotted quantity without rewriting the input. Here the response is normalized to the reference value ten. Compare with PGF-06-001.

#+name: PGF-06-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal / 10}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y expr=\thisrow{value}/10]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =y expr= | Evaluate an expression for every table row. |
| =thisrow= | Refer to a named column in the current row. |

** PGF-06-003 | Skip a selected interval
:PROPERTIES:
:CUSTOM_ID: PGF-06-003
:DATA_FILES: data/measurements.tsv
:END:
A row predicate removes the middle observations from this view. The source table and the remaining coordinates are unchanged.

#+name: PGF-06-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks] table[
      x=time,y=value,
      row predicate/.code={\ifnum\pgfplotstablerow>2\relax
        \ifnum\pgfplotstablerow<6\relax\pgfplotstableuserowfalse\fi\fi}
    ]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =row predicate= | Choose whether each row enters the plotted series. |
| =pgfplotstablerow= | Use the zero-based input row index in the predicate. |

** PGF-06-004 | Read comma-separated input
:PROPERTIES:
:CUSTOM_ID: PGF-06-004
:DATA_FILES: data/measurements.csv
:END:
col sep=comma changes the input parser; named-column selection works as in the TSV example.

#+name: PGF-06-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Teal,thick,mark=square*] table[col sep=comma,x=time,y=value]{data/measurements.csv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =col sep=comma= | Read a CSV file with a header. |
| =x / y= | Choose the named input columns. |

** PGF-06-005 | Handle an explicit missing observation
:PROPERTIES:
:CUSTOM_ID: PGF-06-005
:DATA_FILES: data/missing.tsv
:END:
An unavailable value is written as nan. jump leaves a visible gap instead of connecting across the missing record.

#+name: PGF-06-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    unbounded coords=jump,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/missing.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =nan= | Mark a missing numeric value explicitly. |
| =unbounded coords=jump= | Break the line at an unavailable coordinate. |

** PGF-06-006 | Typeset the input table
:PROPERTIES:
:CUSTOM_ID: PGF-06-006
:DATA_FILES: data/measurements.tsv
:END:
PGFplotsTable can present the same source table as a TeX table. Number formatting changes its display, not its stored values.

#+name: PGF-06-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node at (210,140) {\pgfplotstabletypeset[
    columns={time,value,error},
    columns/time/.style={column name={Time (s)},fixed,precision=0},
    columns/value/.style={column name={Signal},fixed,precision=1},
    columns/error/.style={column name={Error},fixed,precision=1},
    every head row/.style={before row=\toprule,after row=\midrule},
    every last row/.style={after row=\bottomrule}
  ]{data/measurements.tsv}};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =pgfplotstabletypeset= | Create a TeX table directly from the input file. |
| =column style= | Choose display names, notation and precision independently. |

* Scatter plots, uncertainty and annotations
:PROPERTIES:
:CUSTOM_ID: PGF-07-000
:CHAPTER: 07
:OVERVIEW: Point appearance can encode a category or an additional variable. Error bars describe supplied uncertainty; PGFplots does not infer confidence intervals from these examples.
:END:
Point appearance can encode a category or an additional variable. Error bars describe supplied uncertainty; PGFplots does not infer confidence intervals from these examples.

** PGF-07-001 | Markers without connecting lines
:PROPERTIES:
:CUSTOM_ID: PGF-07-001
:DATA_FILES: data/measurements.tsv
:END:
A scatter plot presents individual observations without implying interpolation between them.

#+name: PGF-07-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks,mark=*,mark size=3pt] table[x=time,y=value]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =only marks= | Suppress line segments between records. |
| =mark size= | Set the visible symbol size in points. |

** PGF-07-002 | Encode categories with marker styles
:PROPERTIES:
:CUSTOM_ID: PGF-07-002
:END:
Two explicit series use colour and shape together. The legend states their categories.

#+name: PGF-07-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Dose},
    ylabel={Response},
    legend pos=north west
  ]
    \addplot[Blue,only marks,mark=*] coordinates {(1,2) (2,3.1) (3,3.4) (4,4.2)};
    \addplot[Teal,only marks,mark=square*] coordinates {(1,1.4) (2,2.2) (3,2.6) (4,3.3)};
    \legend{A,B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =mark / colour= | Encode the categories redundantly. |
| =legend= | Name the categories in plotting order. |

** PGF-07-003 | Colour points by a numeric value
:PROPERTIES:
:CUSTOM_ID: PGF-07-003
:DATA_FILES: data/measurements.tsv
:END:
Explicit point metadata drives the colour scale. The colourbar records its numeric interpretation.

#+name: PGF-07-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal},
    colorbar,
    colormap/viridis,
    colorbar style={ylabel={Uncertainty}}
  ]
    \addplot[scatter,only marks,scatter src=explicit,mark size=4pt] table[x=time,y=value,meta=error]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =scatter src=explicit= | Use the metadata column to assign colours. |
| =meta=error= | Map the uncertainty column to the colour scale. |

** PGF-07-004 | Vertical symmetric error bars
:PROPERTIES:
:CUSTOM_ID: PGF-07-004
:DATA_FILES: data/measurements.tsv
:END:
The error column supplies a plus/minus interval for each observation. Its meaning must come from the measurement protocol.

#+name: PGF-07-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks,mark=*,error bars/.cd,y dir=both,y explicit]
      table[x=time,y=value,y error=error]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =y explicit= | Read rather than calculate the error amounts. |
| =y dir=both= | Draw symmetric intervals above and below each point. |

** PGF-07-005 | Asymmetric intervals
:PROPERTIES:
:CUSTOM_ID: PGF-07-005
:DATA_FILES: data/intervals.tsv
:END:
Separate columns describe lower and upper uncertainty. The point does not need to sit at the midpoint of the interval.

#+name: PGF-07-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Group index},
    ylabel={Estimate}
  ]
    \addplot[Teal,only marks,mark=*,error bars/.cd,y dir=both,y explicit]
      table[x=x,y=y,y error minus=lower,y error plus=upper]{data/intervals.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =y error minus / plus= | Read independent lower and upper distances. |
| =estimate= | Keep the central estimate distinct from the interval midpoint. |

** PGF-07-006 | Annotate a selected observation
:PROPERTIES:
:CUSTOM_ID: PGF-07-006
:DATA_FILES: data/measurements.tsv
:END:
axis cs places the callout in data coordinates. The arrow continues to identify the same value when the axis range changes.

#+name: PGF-07-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal},
    ymax=10
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/measurements.tsv};
    \node[draw=Teal,fill=white,rounded corners,anchor=south east]
      (note) at (axis cs:5,9) {Peak response};
    \draw[-{Latex},Teal,thick] (note.south) -- (axis cs:6,7.8);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =axis cs= | Interpret the coordinate in the axis data system. |
| =named note= | Connect a callout node to its observation. |

* Bars and categorical comparisons
:PROPERTIES:
:CUSTOM_ID: PGF-08-000
:CHAPTER: 08
:OVERVIEW: Bar position, baseline and ordering carry meaning. These examples keep zero visible for absolute counts and state when values are stacked or normalized.
:END:
Bar position, baseline and ordering carry meaning. These examples keep zero visible for absolute counts and state when values are stacked or normalized.

** PGF-08-001 | Vertical category bars
:PROPERTIES:
:CUSTOM_ID: PGF-08-001
:END:
The bars share a zero baseline. Numeric x positions are given human-readable category labels.
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#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xtick={1,2,3,4},
    xticklabels={A,B,C,D},
    xlabel={Category},
    ylabel={Count}
  ]
    \addplot[ybar,Blue,fill=Blue!75,bar width=30bp] coordinates {(1,4) (2,7) (3,5) (4,9)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =ybar= | Draw bars perpendicular to the x axis. |
| =bar width= | Give each bar a fixed physical width. |

** PGF-08-002 | Grouped bars
:PROPERTIES:
:CUSTOM_ID: PGF-08-002
:END:
A shared ybar axis shifts each series beside its neighbours. All groups use the same category positions and count scale.
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#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar,
    enlarge x limits=.2,
    bar width=18bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    xlabel={Category},
    ylabel={Count},
    legend pos=north west
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
    \addplot[fill=Teal,draw=none] coordinates {(1,6) (2,5) (3,8)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =axis-level ybar= | Apply grouped bar shifts to the series. |
| =same x coordinates= | Align the series to one set of categories. |

** PGF-08-003 | Stacked counts
:PROPERTIES:
:CUSTOM_ID: PGF-08-003
:END:
Each bar height is the sum of its components. Stack ordering follows the order of the addplot commands.
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#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
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\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
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  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar stacked,
    enlarge x limits=.2,
    bar width=32bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    xlabel={Category},
    ylabel={Total count},
    legend pos=north west
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
    \addplot[fill=Teal,draw=none] coordinates {(1,6) (2,3) (3,8)};
    \legend{Component A,Component B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =ybar stacked= | Accumulate each series above the preceding series. |
| =series order= | Determine which component touches the zero baseline. |

** PGF-08-004 | A normalized composition
:PROPERTIES:
:CUSTOM_ID: PGF-08-004
:END:
Values are prepared percentages whose components sum to 100. PGFplots stacks these supplied values; it does not calculate the percentages here.
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#+begin_src latex :tangle no
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  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
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\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar stacked,
    enlarge x limits=.2,
    bar width=32bp,
    ymin=0,
    ymax=100,
    xtick={1,2,3},
    xticklabels={A,B,C},
    ylabel={Share (\%)},
    legend pos=north east
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,40) (2,70) (3,25)};
    \addplot[fill=Teal,draw=none] coordinates {(1,60) (2,30) (3,75)};
    \legend{Share A,Share B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =prepared percentages= | Use a fixed total of one hundred for every category. |
| =ymax=100= | Make the compositional scale explicit. |

** PGF-08-005 | Horizontal ranked bars
:PROPERTIES:
:CUSTOM_ID: PGF-08-005
:END:
Horizontal bars leave room for category names. Explicit y labels make the chosen ranking visible.
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#+begin_src latex :tangle no
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\definecolor{Teal}{HTML}{00B1B7}
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  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    enlarge y limits=.2,
    ytick={1,2,3,4},
    yticklabels={Delta,Bravo,Alpha,Charlie},
    xlabel={Count},
    ylabel={Ranked category}
  ]
    \addplot[xbar,fill=Blue,draw=none,bar width=23bp] coordinates {(9,1) (7,2) (5,3) (3,4)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =xbar= | Draw bars along the x direction. |
| =yticklabels= | Show category names beside their numeric y positions. |

** PGF-08-006 | Diverging changes around zero
:PROPERTIES:
:CUSTOM_ID: PGF-08-006
:END:
Positive and negative values retain their signs. The zero line separates gains from losses.
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\documentclass[tikz,border=4pt]{standalone}
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  height=175bp,
  scale only axis,
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  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=.5,
    xmax=4.5,
    ymin=-5,
    ymax=8,
    xtick={1,2,3,4},
    xticklabels={A,B,C,D},
    ylabel={Signed change}
  ]
    \addplot[ybar,fill=Teal,draw=none,bar width=28bp] coordinates {(1,4) (2,-3) (3,6) (4,-2)};
    \draw[gray,thin] (axis cs:.5,0) -- (axis cs:4.5,0);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =signed values= | Keep decreases below the zero baseline. |
| =zero reference= | Make the direction of the change explicit. |

* Distributions and statistical summaries
:PROPERTIES:
:CUSTOM_ID: PGF-09-000
:CHAPTER: 09
:OVERVIEW: State the estimator, bins and uncertainty definition. Small synthetic samples keep the drawing methods and statistical conventions visible.
:END:
State the estimator, bins and uncertainty definition. Small synthetic samples keep the drawing methods and statistical conventions visible.

** PGF-09-001 | A histogram with fixed bin edges
:PROPERTIES:
:CUSTOM_ID: PGF-09-001
:DATA_FILES: data/sample-values.tsv
:END:
The bin count and data range determine the bins. These are counts of the supplied observations, not a fitted density.
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#+begin_src latex :tangle no
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  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
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  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xlabel={Value},
    ylabel={Observations}
  ]
    \addplot[ybar interval,fill=Blue!70,draw=white,
      hist={bins=8,data min=0,data max=40}]
      table[y index=0]{data/sample-values.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =hist= | Count observations into explicit bins. |
| =data min / max= | Fix the range used for the histogram. |

** PGF-09-002 | Prepared box-and-whisker summaries
:PROPERTIES:
:CUSTOM_ID: PGF-09-002
:END:
The five supplied numbers determine the displayed box. Whiskers are stated endpoints; the plot does not recalculate a statistical convention.

#+name: PGF-09-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    boxplot/draw direction=y,
    xtick={1,2},
    xticklabels={A,B},
    ylabel={Value},
    ymin=0,
    ymax=15
  ]
    \addplot[boxplot prepared={draw position=1,lower whisker=2,
      lower quartile=4,median=6,upper quartile=8,upper whisker=11},
      fill=Blue!20,draw=Blue] coordinates {};
    \addplot[boxplot prepared={draw position=2,lower whisker=1,
      lower quartile=3,median=5,upper quartile=9,upper whisker=13},
      fill=Teal!20,draw=Teal] coordinates {};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =boxplot prepared= | Draw a declared five-number summary. |
| =draw direction=y= | Place the numeric distribution on the vertical axis. |

** PGF-09-003 | A boxplot calculated from samples
:PROPERTIES:
:CUSTOM_ID: PGF-09-003
:DATA_FILES: data/sample-values.tsv
:END:
The statistics library derives a boxplot from the samples. Its native quartile and whisker choices can differ from an externally prepared summary.

#+name: PGF-09-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    boxplot/draw direction=y,
    xtick={1},
    xticklabels={Sample},
    ylabel={Value}
  ]
    \addplot[boxplot={draw position=1},fill=Blue!20,draw=Blue]
      table[y index=0]{data/sample-values.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =boxplot= | Calculate the summary using the PGFplots statistics library. |
| =native defaults= | Consult the manual before comparing quartile or whisker definitions. |

** PGF-09-004 | An explicit right-continuous ECDF
:PROPERTIES:
:CUSTOM_ID: PGF-09-004
:END:
Horizontal and vertical vertices fix the step convention, including tied observations. The vertical axis is a cumulative fraction.

#+name: PGF-09-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=10,
    ymin=0,
    ymax=1,
    xlabel={Value},
    ylabel={Cumulative fraction}
  ]
    \addplot[Blue,thick] coordinates {
      (0,0) (2,0) (2,.25) (4,.25) (4,.5)
      (6,.5) (6,.625) (8,.625) (8,1) (10,1)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =explicit vertices= | Represent both sides of every step without an interpolation assumption. |
| =fraction scale= | Show values between zero and one. |

** PGF-09-005 | A density curve with a reference interval
:PROPERTIES:
:CUSTOM_ID: PGF-09-005
:END:
This analytic normal density demonstrates area shading. It is not an estimate from the histogram sample.

#+name: PGF-09-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$z$},
    ylabel={Density},
    ymin=0,
    ymax=.45
  ]
    \addplot[Blue,thick,domain=-3:3,samples=101]
      {exp(-x*x/2)/sqrt(2*pi)};
    \addplot[draw=none,fill=Teal!30,domain=-1:1,samples=61]
      {exp(-x*x/2)/sqrt(2*pi)} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =normal density= | Evaluate the stated analytic probability density. |
| =closedcycle= | Close the highlighted curve against the baseline before filling. |

** PGF-09-006 | Point estimates with confidence intervals
:PROPERTIES:
:CUSTOM_ID: PGF-09-006
:DATA_FILES: data/forest.tsv
:END:
The supplied asymmetric intervals are labelled as an illustrative confidence-interval example. They are not calculated by the plotting engine.

#+name: PGF-09-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ytick={1,2,3,4},
    yticklabels={A,B,C,D},
    xlabel={Estimated change},
    ylabel={Group}
  ]
    \addplot[Blue,only marks,mark=*,error bars/.cd,x dir=both,x explicit]
      table[x=estimate,y=group,x error minus=lower,x error plus=upper]
      {data/forest.tsv};
    \draw[gray,dashed] (axis cs:0,.5) -- (axis cs:0,4.5);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =x explicit= | Use the supplied horizontal interval distances. |
| =zero line= | Distinguish intervals that cross the reference value. |

* Areas, bands and filled paths
:PROPERTIES:
:CUSTOM_ID: PGF-10-000
:CHAPTER: 10
:OVERVIEW: Closed areas need a stated baseline. Bands between curves are distinct from stacked totals, and either can be drawn without rewriting the input values.
:END:
Closed areas need a stated baseline. Bands between curves are distinct from stacked totals, and either can be drawn without rewriting the input values.

** PGF-10-001 | An area under a curve
:PROPERTIES:
:CUSTOM_ID: PGF-10-001
:END:
The path closes against the baseline. This makes the area reference explicit rather than filling an arbitrary open path.

#+name: PGF-10-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=0,
    xlabel={$x$},
    ylabel={Value}
  ]
    \addplot[Blue,thick,fill=Blue!20,domain=0:6,samples=81] {2+sin(deg(x))} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =fill= | Colour the area bounded by the closed path. |
| =closedcycle= | Return the curve to its baseline. |

** PGF-10-002 | A band between named curves
:PROPERTIES:
:CUSTOM_ID: PGF-10-002
:END:
The fillbetween library uses two named paths. Here the band is a supplied symmetric envelope, not a statistical estimate.

#+name: PGF-10-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]

% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.5,
    ymax=1.5,
    xlabel={$x$},
    ylabel={Signal}
  ]
    \addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.3};
    \addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.3};
    \addplot[Teal!25] fill between[of=upper and lower];
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \path[use as bounding box] (0,0) rectangle (420,280);
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =name path= | Identify both envelope boundaries. |
| =fill between= | Fill the region between the two paths. |

** PGF-10-003 | Restrict a band to an interval
:PROPERTIES:
:CUSTOM_ID: PGF-10-003
:COMPARE_TO: PGF-10-002
:END:
soft clip selects the interval where the band is shown. Both boundary paths still cover the full domain. Compare with PGF-10-002.

#+name: PGF-10-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]

% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.5,
    ymax=1.5,
    xlabel={$x$},
    ylabel={Signal}
  ]
    \addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.4};
    \addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.4};
    \addplot[Orange!35] fill between[of=upper and lower,soft clip={domain=2:4}];
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \path[use as bounding box] (0,0) rectangle (420,280);
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =soft clip= | Limit the filled region in data coordinates. |
| =domain=2:4= | Highlight only the chosen interval. |

** PGF-10-004 | Stacked areas
:PROPERTIES:
:CUSTOM_ID: PGF-10-004
:END:
stack plots=y accumulates the supplied components. The top boundary represents their sum.

#+name: PGF-10-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    stack plots=y,
    area style,
    ymin=0,
    xlabel={Time},
    ylabel={Total},
    legend pos=north west
  ]
    \addplot[draw=Blue,fill=Blue!40] coordinates {(0,1) (1,2) (2,1.5) (3,3) (4,2)} \closedcycle;
    \addplot[draw=Teal,fill=Teal!40] coordinates {(0,2) (1,1) (2,2.5) (3,1) (4,2)} \closedcycle;
    \legend{A,B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =stack plots=y= | Accumulate each series on the preceding one. |
| =area style= | Set the stacking behaviour for filled areas. |

** PGF-10-005 | Positive and negative filled regions
:PROPERTIES:
:CUSTOM_ID: PGF-10-005
:END:
Separate paths make the sign and zero baseline visible. The same curve is sampled on two intervals with different fill colours.

#+name: PGF-10-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6.2832,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$ (rad)},
    ylabel={$\sin x$}
  ]
    \addplot[Blue,fill=Blue!25,domain=0:pi,samples=61] {sin(deg(x))} \closedcycle;
    \addplot[Orange,fill=Orange!30,domain=pi:2*pi,samples=61] {sin(deg(x))} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =separate domains= | Split at the known zero crossing. |
| =baseline= | Keep positive and negative signed areas distinct. |

** PGF-10-006 | A hatched interval overlay
:PROPERTIES:
:CUSTOM_ID: PGF-10-006
:END:
A transparent hatch marks an interval while preserving the data curve. The rectangle is placed in axis coordinates.

#+name: PGF-10-006
#+begin_src latex :tangle no
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\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
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  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$ (rad)},
    ylabel={Signal}
  ]
    \path[pattern=north east lines,pattern color=Orange!70]
      (axis cs:2,-1.2) rectangle (axis cs:4,1.2);
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =axis cs= | Anchor the overlay to the data range. |
| =pattern= | Keep the highlighted region recognizable without solid colour. |

* Heatmaps, colour scales and isolines
:PROPERTIES:
:CUSTOM_ID: PGF-11-000
:CHAPTER: 11
:OVERVIEW: Colour encodes a numeric variable only when its scale is stated. Smooth surfaces, cell-valued grids and analytic isolines describe different kinds of information.
:END:
Colour encodes a numeric variable only when its scale is stated. Smooth surfaces, cell-valued grids and analytic isolines describe different kinds of information.

** PGF-11-001 | An explicit grid of cell values
:PROPERTIES:
:CUSTOM_ID: PGF-11-001
:DATA_FILES: data/grid.tsv
:END:
matrix plot* draws the supplied rectangular grid. Point metadata selects the colour for each cell.

#+name: PGF-11-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =matrix plot*= | Draw a rectangular value grid. |
| =mesh/cols=5= | State the number of columns in each input row. |

** PGF-11-002 | A smooth function viewed from above
:PROPERTIES:
:CUSTOM_ID: PGF-11-002
:END:
A sampled surface with a top-down camera acts as a smooth colour field. The displayed function remains explicit.

#+name: PGF-11-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    xlabel={$x$},
    ylabel={$y$},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=1
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
      samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =view={0}{90}= | Look straight down on the sampled surface. |
| =shader=interp= | Interpolate colours within the surface patches. |

** PGF-11-003 | Choose discrete colour classes
:PROPERTIES:
:CUSTOM_ID: PGF-11-003
:DATA_FILES: data/grid.tsv
:COMPARE_TO: PGF-11-001
:END:
A piecewise constant colour map groups values into declared intervals. It represents categories of a numeric range. Compare with PGF-11-001.

#+name: PGF-11-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colorbar,
    colormap={steps}{color(0cm)=(Blue!10);color(2cm)=(Blue!35);color(4cm)=(Teal!65);color(6cm)=(Orange);color(8cm)=(Orange)},
    colormap access=piecewise constant,
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =piecewise constant= | Assign each interval one fixed colour. |
| =declared stops= | Make the class boundaries part of the plotting specification. |

** PGF-11-004 | Overlay analytic isolines
:PROPERTIES:
:CUSTOM_ID: PGF-11-004
:END:
For f(x,y)=x squared plus y squared, constant-value contours are circles. These exact paths avoid a separate contouring process.

#+name: PGF-11-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    xlabel={$x$},
    ylabel={$y$},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=8
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
      samples=21,samples y=21] {x*x+y*y};
    \pgfplotsinvokeforeach{.5,1,1.5}{
      \addplot3[white,thick,domain=0:360,samples=81,samples y=0]
        ({#1*cos(x)},{#1*sin(x)},{#1*#1+.01});
    }
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =analytic contours= | Draw paths whose function value is known exactly. |
| =small z offset= | Keep contour strokes visible above the surface patches. |

** PGF-11-005 | Print numeric cell labels
:PROPERTIES:
:CUSTOM_ID: PGF-11-005
:DATA_FILES: data/grid.tsv
:END:
A colour field can be supplemented with values. Contrasting labels let readers recover the exact small grid without estimating from a colourbar.

#+name: PGF-11-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colormap={pale}{color=(white);color=(Teal!35)},
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5,
      nodes near coords, nodes near coords style={font=\tiny,text=black}]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =nodes near coords= | Print the supplied point metadata beside each cell. |
| =pale colour map= | Keep black numeric labels readable across the field. |

** PGF-11-006 | A directional vector field
:PROPERTIES:
:CUSTOM_ID: PGF-11-006
:END:
Each arrow is a sampled vector (-y,x). Scaling changes arrow lengths while preserving their directions.

#+name: PGF-11-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis equal image,
    xmin=-2.6,
    xmax=2.6,
    ymin=-2.6,
    ymax=2.6,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot3[Blue,-{Latex},quiver={u=-y,v=x,w=0,scale arrows=.2},
      samples=9,samples y=9,domain=-2:2,y domain=-2:2] {0};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =quiver= | Draw vectors anchored at the sampled coordinates. |
| =u / v= | Set the horizontal and vertical vector components. |

* Three-dimensional plots
:PROPERTIES:
:CUSTOM_ID: PGF-12-000
:CHAPTER: 12
:OVERVIEW: The camera and sampling grid affect how a surface is perceived. The native PDF is a fixed vector projection; it is not an interactive 3D object.
:END:
The camera and sampling grid affect how a surface is perceived. The native PDF is a fixed vector projection; it is not an interactive 3D object.

** PGF-12-001 | A wireframe saddle
:PROPERTIES:
:CUSTOM_ID: PGF-12-001
:END:
A mesh emphasizes the sampling grid of z=x squared minus y squared. The view is fixed for reproducible comparison.

#+name: PGF-12-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={40}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$}
  ]
    \addplot3[mesh,Blue,domain=-2:2,y domain=-2:2,samples=17,samples y=17] {x*x-y*y};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =mesh= | Draw the grid edges of a sampled surface. |
| =view= | Choose camera azimuth and elevation in degrees. |

** PGF-12-002 | A smoothly shaded Gaussian surface
:PROPERTIES:
:CUSTOM_ID: PGF-12-002
:END:
The scalar height supplies the colour metadata. Interpolated shading changes the appearance between fixed samples.

#+name: PGF-12-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{28},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =surf= | Draw filled surface patches. |
| =samples / samples y= | Choose a reproducible two-dimensional sampling grid. |

** PGF-12-003 | Change only the camera
:PROPERTIES:
:CUSTOM_ID: PGF-12-003
:COMPARE_TO: PGF-12-002
:END:
The surface, samples and colour map stay fixed. A higher camera makes the footprint easier to see. Compare with PGF-12-002.

#+name: PGF-12-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={65}{55},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =view={65}{55}= | Rotate and elevate the camera. |
| =same sampled surface= | Separate a view change from a data or estimator change. |

** PGF-12-004 | A parametric helix
:PROPERTIES:
:CUSTOM_ID: PGF-12-004
:END:
Three expressions share one parameter. The vertical coordinate counts turns while the horizontal coordinates trace a circle.

#+name: PGF-12-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={40}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={Turns}
  ]
    \addplot3[Blue,thick,domain=0:6*pi,samples=181,samples y=0]
      ({cos(deg(x))},{sin(deg(x))},{x/(2*pi)});
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =parametric addplot3= | Compute all three coordinates from one parameter. |
| =deg(x)= | Convert the parameter to degrees for trigonometric evaluation. |

** PGF-12-005 | Three-dimensional observations
:PROPERTIES:
:CUSTOM_ID: PGF-12-005
:END:
Markers show individual 3D coordinates. A fixed projection can conceal overlap, so the camera is part of the specification.

#+name: PGF-12-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$}
  ]
    \addplot3[only marks,Blue,mark=*,mark size=3pt] coordinates {
      (0,0,0) (1,0,1) (0,1,1) (1,1,2)
      (2,0,1.5) (0,2,1.5) (2,2,3)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =only marks= | Draw observations without a connecting surface. |
| =three coordinates= | Supply x, y and z for every record. |

** PGF-12-006 | A faceted surface with visible patches
:PROPERTIES:
:CUSTOM_ID: PGF-12-006
:COMPARE_TO: PGF-12-002
:END:
Flat shading makes the patch resolution visible. This is the same analytic Gaussian on a coarser grid. Compare with PGF-12-002.

#+name: PGF-12-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{28},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=flat,draw=white,domain=-2:2,y domain=-2:2,samples=9,samples y=9] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =shader=flat= | Assign a uniform colour to each patch. |
| =coarser samples= | Expose the sampling grid rather than implying a smoother mesh. |

* Multi-panel figures and shared guides
:PROPERTIES:
:CUSTOM_ID: PGF-13-000
:CHAPTER: 13
:OVERVIEW: Panels need comparable scales and deliberate spacing. These examples use groupplots or aligned axis rectangles, with a fixed overall canvas and explicit labels.
:END:
Panels need comparable scales and deliberate spacing. These examples use groupplots or aligned axis rectangles, with a fixed overall canvas and explicit labels.

** PGF-13-001 | Two neighbouring panels
:PROPERTIES:
:CUSTOM_ID: PGF-13-001
:END:
The groupplots library aligns a sine panel and a cosine panel. Both use the same coordinate ranges.

#+name: PGF-13-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize}
  ]
    \nextgroupplot[title={Sine},xlabel={$x$},ylabel={Value},ymin=-1.2,ymax=1.2]
    \addplot[Blue,thick,domain=-3:3,samples=81] {sin(deg(x))};
    \nextgroupplot[title={Cosine},xlabel={$x$},ymin=-1.2,ymax=1.2]
    \addplot[Teal,thick,domain=-3:3,samples=81] {cos(deg(x))};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =group size=2 by 1= | Create two aligned axes in one row. |
| =fixed y range= | Keep equal vertical differences comparable between panels. |

** PGF-13-002 | Keep labels on the outside
:PROPERTIES:
:CUSTOM_ID: PGF-13-002
:COMPARE_TO: PGF-13-001
:END:
Outer-edge descriptions reduce repeated labels while retaining a common scale. Tick values remain available on both panels. Compare with PGF-13-001.

#+name: PGF-13-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize},
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp,y descriptions at=edge left},
    xlabel={$x$},
    ylabel={Value},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={A}]
    \addplot[Blue,thick,domain=-3:3,samples=81] {sin(deg(x))};
    \nextgroupplot[title={B}]
    \addplot[Teal,thick,domain=-3:3,samples=81] {cos(deg(x))};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =y descriptions at=edge left= | Show the shared y description only on the left edge. |
| =common limits= | Retain a common numerical scale in the group. |

** PGF-13-003 | A two-by-two small-multiple figure
:PROPERTIES:
:CUSTOM_ID: PGF-13-003
:END:
Four compact panels compare different analytic functions. Their individual titles identify the transformations.

#+name: PGF-13-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,170)}]
  \begin{groupplot}[
    group style={group size=2 by 2,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=70bp,
    scale only axis,
    tick label style={font=\scriptsize},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={$\sin x$}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))};
    \nextgroupplot[title={$\cos x$}]
    \addplot[Teal,thick,domain=-3:3,samples=61] {cos(deg(x))};
    \nextgroupplot[title={$\sin^2 x$}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))^2};
    \nextgroupplot[title={$\cos^2 x$}]
    \addplot[Teal,thick,domain=-3:3,samples=61] {cos(deg(x))^2};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =group size=2 by 2= | Arrange four panels in a rectangular grid. |
| =vertical sep= | Reserve space for the row titles and tick labels. |

** PGF-13-004 | One shared legend
:PROPERTIES:
:CUSTOM_ID: PGF-13-004
:END:
A named legend is placed below the complete group. Compile twice so the legend reference resolves in the standalone document.

#+name: PGF-13-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={Original},legend to name=sharedlegend,
      legend columns=2,legend style={draw=none}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))};
    \addplot[Teal,thick,dashed,domain=-3:3,samples=61] {cos(deg(x))};
    \legend{Sine,Cosine}
    \nextgroupplot[title={Half amplitude}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {.5*sin(deg(x))};
    \addplot[Teal,thick,dashed,domain=-3:3,samples=61] {.5*cos(deg(x))};
  \end{groupplot}
  \end{scope}
  \node at (210,20) {\pgfplotslegendfromname{sharedlegend}};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =legend to name= | Store a legend for use elsewhere in the document. |
| =second TeX pass= | Resolve the named legend in the auxiliary-file reference. |

** PGF-13-005 | An inset with an explicit data window
:PROPERTIES:
:CUSTOM_ID: PGF-13-005
:END:
A second, smaller axis zooms into a declared interval. Its white background keeps the inset legible against the main plot.

#+name: PGF-13-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    xlabel={$t$},
    ylabel={Response}
  ]
    \addplot[Blue,thick,domain=0:6,samples=101] {exp(-x)*sin(deg(5*x))};
  \end{axis}
  \begin{axis}[
    tour axis,
    at={(245bp,155bp)},
    width=95bp,
    height=60bp,
    xmin=1,
    xmax=2,
    title={Detail},
    axis background/.style={fill=white},
    tick label style={font=\tiny},
    title style={font=\tiny}
  ]
    \addplot[Teal,thick,domain=1:2,samples=61] {exp(-x)*sin(deg(5*x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =second axis= | Give the inset its own ranges and dimensions. |
| =white background= | Make the zoomed panel independent of marks behind it. |

** PGF-13-006 | Two aligned unit systems
:PROPERTIES:
:CUSTOM_ID: PGF-13-006
:END:
The two series share x coordinates but have different y units. Colours link each series to its own labelled axis; equal visual slopes are not equal physical changes.

#+name: PGF-13-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=4,
    ymin=18,
    ymax=28,
    axis y line*=left,
    axis x line*=bottom,
    xlabel={Time (h)},
    ylabel={Temperature ($^\circ$C)},
    ylabel style={text=Blue},
    yticklabel style={text=Blue}
  ]
    \addplot[Blue,thick,mark=*] coordinates {(0,20) (1,21) (2,23) (3,22) (4,25)};
  \end{axis}
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=4,
    ymin=940,
    ymax=1000,
    axis y line*=right,
    axis x line=none,
    ylabel={Pressure (hPa)},
    ylabel style={text=Teal},
    yticklabel style={text=Teal}
  ]
    \addplot[Teal,thick,mark=square*] coordinates {(0,980) (1,970) (2,960) (3,975) (4,950)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =same axis rectangle= | Align the x coordinate systems exactly. |
| =separate y labels= | Keep each series and unit system explicit. |

* Styles, typography and export
:PROPERTIES:
:CUSTOM_ID: PGF-14-000
:CHAPTER: 14
:OVERVIEW: Reusable styles make a collection consistent. Native figure PDFs are vector output with TeX typography; the publisher also provides Poppler-derived SVG and PNG previews for reuse.
:END:
Reusable styles make a collection consistent. Native figure PDFs are vector output with TeX typography; the publisher also provides Poppler-derived SVG and PNG previews for reuse.

** PGF-14-001 | A reusable series style
:PROPERTIES:
:CUSTOM_ID: PGF-14-001
:END:
One local style changes the stroke and marks of multiple series. The numerical data remain independent of presentation.

#+name: PGF-14-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \pgfplotsset{response/.style={thick,mark=*,mark repeat=6,mark size=2pt}}
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={Value}
  ]
    \addplot[response,Blue,domain=-3:3,samples=61] {sin(deg(x))};
    \addplot[response,Teal,domain=-3:3,samples=61] {cos(deg(x))};
    \legend{Sine,Cosine}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =named style= | Reuse one set of drawing options. |
| =local pgfplotsset= | Keep this example independent of other documents. |

** PGF-14-002 | A coordinated cycle list
:PROPERTIES:
:CUSTOM_ID: PGF-14-002
:END:
The cycle list supplies a colour, line style and marker for each new series. Redundant encodings support both colour and monochrome reading.

#+name: PGF-14-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \pgfplotscreateplotcyclelist{responses}{
    Blue,solid,mark=*\\
    Teal,dashed,mark=square*\\
    Orange,dotted,mark=triangle*\\
  }
  \begin{axis}[
    tour axis,
    cycle list name=responses,
    xlabel={Input},
    ylabel={Response}
  ]
    \addplot+[domain=0:5,samples=21] {x};
    \addplot+[domain=0:5,samples=21] {.7*x+.8};
    \addplot+[domain=0:5,samples=21] {.4*x+1.6};
    \legend{A,B,C}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =cycle list= | Assign a coordinated appearance to successive plots. |
| =addplot+= | Append explicit options to the selected cycle entry. |

** PGF-14-003 | Mathematics in axis labels
:PROPERTIES:
:CUSTOM_ID: PGF-14-003
:END:
TeX mathematics in labels stays consistent with the surrounding document. Explicit units prevent the symbolic expression from becoming ambiguous.

#+name: PGF-14-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time $t$ (s)},
    ylabel={$A(t)=A_0 e^{-t/\tau}$},
    title={$\tau=1.5\,\mathrm{s}$}
  ]
    \addplot[Blue,thick,domain=0:5,samples=81] {exp(-x/1.5)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =math mode= | Use TeX mathematics directly in the labels. |
| =unit annotation= | State the unit separately from the variable name. |

** PGF-14-004 | Place a note relative to the axis
:PROPERTIES:
:CUSTOM_ID: PGF-14-004
:END:
Relative axis coordinates are independent of the data units. The note stays near the upper-right corner as the data domain changes.

#+name: PGF-14-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={Density}
  ]
    \addplot[Blue,thick,domain=-3:3,samples=81] {exp(-x*x)};
    \node[anchor=north east,fill=white,inner sep=3pt]
      at (rel axis cs:.97,.94) {$n=100$};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =rel axis cs= | Use fractions of the axis rectangle rather than data values. |
| =anchor=north east= | Keep the note inside the selected corner. |

** PGF-14-005 | A monochrome bar style
:PROPERTIES:
:CUSTOM_ID: PGF-14-005
:END:
Different hatch patterns can identify categories without relying on colour. Legend cells reproduce the corresponding fills.

#+name: PGF-14-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar,
    enlarge x limits=.2,
    bar width=19bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    ylabel={Count},
    legend pos=north west
  ]
    \addplot[pattern=north east lines,draw=black] coordinates {(1,4) (2,7) (3,5)};
    \addplot[pattern=dots,draw=black] coordinates {(1,6) (2,5) (3,8)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =pattern= | Make category differences survive a monochrome print. |
| =legend sample= | Show the same fill convention beside each series label. |

** PGF-14-006 | A compact figure for reuse
:PROPERTIES:
:CUSTOM_ID: PGF-14-006
:END:
A smaller explicit data rectangle and restrained typography make this plot suitable for insertion into a larger document. Its downloaded PDF remains the native reference.

#+name: PGF-14-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    at={(80bp,65bp)},
    width=250bp,
    height=140bp,
    xlabel={Elapsed time (s)},
    ylabel={Normalized signal},
    grid=major
  ]
    \addplot[Blue,thick,mark=*,mark repeat=5,domain=0:6,samples=41] {exp(-x/2)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =explicit dimensions= | Control the output before inserting it into another document. |
| =PDF / SVG / PNG= | Use the native PDF for vector print, SVG for web reuse and PNG for raster workflows. |

* More plot types with small samples
:PROPERTIES:
:CUSTOM_ID: PGF-15-000
:CHAPTER: 15
:OVERVIEW: Start with a handful of explicit values. Stem plots, steps, polar curves, bubbles, prepared hexagonal cells and ternary proportions show different encodings without a large dataset.
:END:
Start with a handful of explicit values. Stem plots, steps, polar curves, bubbles, prepared hexagonal cells and ternary proportions show different encodings without a large dataset.

** PGF-15-001 | Discrete impulses with point markers
:PROPERTIES:
:CUSTOM_ID: PGF-15-001
:END:
Six observations are drawn as stems from zero, with a marker at each value. The input is a short coordinate list.

#+name: PGF-15-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xmin=.5,
    xmax=6.5,
    xlabel={Observation},
    ylabel={Value}
  ]
    \addplot[ycomb,Blue,thick,mark=*,mark size=2.5pt] coordinates {
      (1,2) (2,5) (3,3) (4,7) (5,4) (6,6)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =ycomb= | Connect each value vertically to the zero baseline. |
| =mark=*= | Keep the discrete observations visible at the stem ends. |

** PGF-15-002 | A step plot of held values
:PROPERTIES:
:CUSTOM_ID: PGF-15-002
:END:
Each listed value is held over the interval to its right. The markers identify the original observations, rather than interpolated samples.

#+name: PGF-15-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=5,
    ymin=0,
    ymax=8,
    xlabel={Time step},
    ylabel={Held value}
  ]
    \addplot[const plot mark left,Blue,thick,mark=*] coordinates {
      (0,2) (1,5) (2,3) (3,7) (4,4) (5,6)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =const plot mark left= | Draw a constant segment from a sample towards the next x coordinate. |
| =markers= | Distinguish supplied observations from the horizontal holding intervals. |

** PGF-15-003 | A polar radius function
:PROPERTIES:
:CUSTOM_ID: PGF-15-003
:END:
The angle runs from zero to 360 degrees. A positive radius function makes a small three-lobed curve; the polar grid explains its coordinates.

#+name: PGF-15-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{polaraxis}[
    width=245bp,height=220bp,
    at={(75bp,25bp)},anchor=south west,
    grid=both,ymin=0,ymax=1.5,
    ytick={.5,1,1.5},tick label style={font=\scriptsize}
  ]
    \addplot[Blue,thick,domain=0:360,samples=181] {1+.35*cos(3*x)};
  \end{polaraxis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =polaraxis= | Interpret the horizontal coordinate as an angle and the vertical coordinate as radius. |
| =positive radius= | Keep the small example free of negative-radius folding. |

** PGF-15-004 | Bubble area from five values
:PROPERTIES:
:CUSTOM_ID: PGF-15-004
:END:
Each circle area is proportional to its supplied n value: radius equals two times the square root of n. Labels expose those five numbers.

#+name: PGF-15-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=0,
    ymax=5,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \pgfplotsextra{
    \foreach \x/\y/\n in {1/1/4,2/3/9,3/2/16,4/4/25,5/2/36} {
      \pgfmathsetmacro{\radius}{2*sqrt(\n)}
      \fill[Blue,opacity=.5] (axis cs:\x,\y) circle[radius=\radius bp];
      \node[above=13bp,font=\scriptsize] at (axis cs:\x,\y) {\n};
    }
    }
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =square-root radius= | Make circle area, rather than radius, proportional to n. |
| =explicit labels= | Show the small input values directly on the figure. |

** PGF-15-005 | Prepared hexagonal bin counts
:PROPERTIES:
:CUSTOM_ID: PGF-15-005
:END:
Seven regular hexagons share one lattice and one area. Their supplied counts determine the fill colour; this example draws prepared bins rather than binning raw observations.

#+name: PGF-15-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \def\Radius{35}
  \foreach \q/\r/\n in {0/0/3,1/0/4,-1/0/1,0/1/5,0/-1/2,1/-1/2,-1/1/1} {
    \pgfmathsetmacro{\cx}{210+sqrt(3)*\Radius*(\q+\r/2)}
    \pgfmathsetmacro{\cy}{140+1.5*\Radius*\r}
    \pgfmathsetmacro{\tone}{10+14*\n}
    \begin{scope}[shift={(\cx,\cy)}]
      \path[fill=Blue!\tone,draw=white,line width=1pt]
        (90:\Radius) -- (150:\Radius) -- (210:\Radius) --
        (270:\Radius) -- (330:\Radius) -- (30:\Radius) -- cycle;
      \node at (0,0) {\n};
    \end{scope}
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =axial coordinates= | Place equal-sided hexagons on a consistent lattice. |
| =prepared counts= | Separate counting observations from drawing the cells. |

** PGF-15-006 | Ternary proportions
:PROPERTIES:
:CUSTOM_ID: PGF-15-006
:END:
Every triple sums to one. The triangular coordinate system displays the relative shares of three components using only five observations.

#+name: PGF-15-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{ternaryaxis}[
    width=260bp,height=220bp,
    at={(70bp,25bp)},anchor=south west,
    xlabel={A},ylabel={B},zlabel={C},
    grid=major,tick label style={font=\scriptsize}
  ]
    \addplot3[only marks,Blue,mark=*,mark size=3pt] coordinates {
      (.2,.3,.5) (.5,.2,.3) (.1,.7,.2) (.4,.4,.2) (.6,.1,.3)
    };
  \end{ternaryaxis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =ternaryaxis= | Represent three nonnegative shares on a triangle. |
| =sum to one= | Make the compositional convention explicit in the input. |

* Specialized charts built from primitives
:PROPERTIES:
:CUSTOM_ID: PGF-16-000
:CHAPTER: 16
:OVERVIEW: A chart does not always need a dedicated plotting command. These small, explicit constructions show how TikZ paths and PGFplots axes can express specialized comparisons. All data in this chapter are synthetic.
:END:
A chart does not always need a dedicated plotting command. These small, explicit constructions show how TikZ paths and PGFplots axes can express specialized comparisons. All data in this chapter are synthetic.

** PGF-16-001 | A waterfall of signed contributions
:PROPERTIES:
:CUSTOM_ID: PGF-16-001
:END:
Each floating bar starts at the previous cumulative total. Grey connectors make the accounting sequence explicit.

#+name: PGF-16-001
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=.4,
    xmax=5.6,
    ymin=0,
    ymax=12,
    xtick={1,2,3,4,5},
    xticklabels={Start,+3,-4,+2,End},
    ylabel={Cumulative total}
  ]
    \path[fill=Blue!70] (axis cs:.7,0) rectangle (axis cs:1.3,8);
    \path[fill=Teal!70] (axis cs:1.7,8) rectangle (axis cs:2.3,11);
    \path[fill=Orange!75] (axis cs:2.7,7) rectangle (axis cs:3.3,11);
    \path[fill=Teal!70] (axis cs:3.7,7) rectangle (axis cs:4.3,9);
    \path[fill=Blue!70] (axis cs:4.7,0) rectangle (axis cs:5.3,9);
    \draw[gray] (axis cs:1.3,8) -- (axis cs:1.7,8);
    \draw[gray] (axis cs:2.3,11) -- (axis cs:2.7,11);
    \draw[gray] (axis cs:3.3,7) -- (axis cs:3.7,7);
    \draw[gray] (axis cs:4.3,9) -- (axis cs:4.7,9);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-001};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =floating rectangles= | Place each contribution between its starting and ending cumulative levels. |
| =connectors= | Expose the sequence of accumulated totals. |

** PGF-16-002 | A dumbbell comparison
:PROPERTIES:
:CUSTOM_ID: PGF-16-002
:END:
Each horizontal segment connects a pair of measurements for the same group. Colours and marker positions distinguish before and after.

#+name: PGF-16-002
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=10,
    ymin=.5,
    ymax=4.5,
    ytick={1,2,3,4},
    yticklabels={A,B,C,D},
    xlabel={Measurement},
    legend pos=south east
  ]
    \pgfplotsextra{
      \foreach \y/\a/\b in {1/2/5,2/4/7,3/3/6,4/5/8}
        \draw[gray,thick] (axis cs:\a,\y) -- (axis cs:\b,\y);
    }
    \addplot[only marks,Blue,mark=*,mark size=3pt]
      coordinates {(2,1) (4,2) (3,3) (5,4)};
    \addplot[only marks,Teal,mark=*,mark size=3pt]
      coordinates {(5,1) (7,2) (6,3) (8,4)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-002};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =paired connectors= | Keep each comparison within its own category. |
| =two mark series= | Apply one consistent encoding to each endpoint type. |

** PGF-16-003 | A slopegraph with direct labels
:PROPERTIES:
:CUSTOM_ID: PGF-16-003
:END:
Two aligned columns show paired values. Direct labels connect the lines to their categories without a separate lookup legend.

#+name: PGF-16-003
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=-.15,
    xmax=1.15,
    ymin=0,
    ymax=10,
    xtick={0,1},
    xticklabels={Before,After},
    ylabel={Value}
  ]
    \addplot[Blue,thick,mark=*] coordinates {(0,3) (1,7)};
    \addplot[Teal,thick,mark=square*] coordinates {(0,6) (1,5)};
    \addplot[Orange,thick,mark=triangle*] coordinates {(0,8) (1,9)};
    \node[anchor=east,text=Blue] at (axis cs:0,3) {A};
    \node[anchor=east,text=Teal] at (axis cs:0,6) {B};
    \node[anchor=east,text=Orange] at (axis cs:0,8) {C};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-003};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =two x positions= | Align the start and end of each pair. |
| =direct labels= | Name each series beside its first point. |

** PGF-16-004 | A mirrored density silhouette
:PROPERTIES:
:CUSTOM_ID: PGF-16-004
:END:
Two reflected paths construct a violin-like silhouette from an analytic density shape. Width here is illustrative and is not inferred from observations.

#+name: PGF-16-004
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(210,140)},x=90bp,y=30bp]
    \draw[gray] (0,-3.3) -- (0,3.3);
    \filldraw[fill=Blue!25,draw=Blue,thick]
      plot[domain=-3:3,samples=81,variable=\t]
        ({.6*exp(-\t*\t/2)},{\t}) --
      plot[domain=3:-3,samples=81,variable=\t]
        ({-.6*exp(-\t*\t/2)},{\t}) -- cycle;
    \draw[Teal,very thick] (-.3,0) -- (.3,0);
    \foreach \v in {-3,0,3}
      \node[anchor=east] at (-.8,\v) {\v};
    \node[below] at (0,-3.5) {Density shape};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-004};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =reflected paths= | Join equal positive and negative width functions. |
| =explicit density= | State the width function rather than implying a sample-based KDE. |

** PGF-16-005 | A conserved two-way flow
:PROPERTIES:
:CUSTOM_ID: PGF-16-005
:END:
A source total of 100 splits into 60 and 40. Ribbon thickness encodes these supplied quantities; the diagram does not optimize its layout.

#+name: PGF-16-005
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[fill=Blue!35] (85,120) -- (85,180)
    .. controls (185,180) and (235,180) .. (320,180)
    -- (320,120) .. controls (235,120) and (185,120) .. cycle;
  \path[fill=Teal!35] (85,80) -- (85,120)
    .. controls (185,120) and (235,95) .. (320,95)
    -- (320,55) .. controls (235,55) and (185,80) .. cycle;
  \fill[Blue] (65,80) rectangle (85,180);
  \fill[Blue] (320,120) rectangle (340,180);
  \fill[Teal] (320,55) rectangle (340,95);
  \node[anchor=east] at (60,130) {100};
  \node[anchor=west] at (345,150) {60};
  \node[anchor=west] at (345,75) {40};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-005};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =ribbon thickness= | Encode the supplied flow with a consistent scale. |
| =conservation= | Make the outgoing quantities sum to the source total. |

** PGF-16-006 | An arc diagram of relationships
:PROPERTIES:
:CUSTOM_ID: PGF-16-006
:END:
Nodes share one baseline. Curved edges show selected relationships; crossing arcs are drawing choices, not hidden data values.

#+name: PGF-16-006
#+begin_src latex :tangle no
\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \i in {1,...,6} {
    \coordinate (n\i) at (40+55*\i,80);
    \fill[Blue] (n\i) circle[radius=5];
    \node[below=8bp] at (n\i) {\i};
  }
  \foreach \a/\b in {1/3,1/6,2/4,3/5,4/6}
    \draw[Teal,thick] (n\a) to[out=75,in=105] (n\b);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-006};
\end{tikzpicture}
\end{document}
#+end_src

| Parameter | Meaning |
|-----------+---------|
| =shared baseline= | Make node order an explicit part of the layout. |
| =curved edge controls= | Choose how far relationships bend above the node row. |

* Primary references and further work
:PROPERTIES:
:CUSTOM_ID: PGF-00-007
:END:
The [[https://ctan.org/pkg/pgfplots][official PGFplots package page]] links the current manual for axes, plot
styles, statistics, colour maps and the table library. The [[https://ctan.org/pkg/pgf][PGF/TikZ package page]]
links its path, node, transformation and library reference. Installed copies
are available with =texdoc pgfplots=, =texdoc pgfplotstable= and =texdoc pgf=.

For a separate comparison using common chart definitions across tools, open the
[[https://tours.emaix.org/tours/data-visualization-comparison/][data visualization comparison tour]]. For broader plotting and geometry examples,
see the [[https://tours.emaix.org/tours/gnuplot/][gnuplot]], [[https://tours.emaix.org/tours/asymptote/][Asymptote]], [[https://tours.emaix.org/tours/metapost/][MetaPost]] and [[https://tours.emaix.org/tours/gmt/][GMT]] tours.

* Maintaining this source
:PROPERTIES:
:GUIDE_ROLE: maintainer
:END:
Edit this canonical Org file directly. Every numbered example is a complete,
independent TeX document. Retain the visible ID, the focused EXAMPLE markers
and a list of all local inputs in DATA_FILES. Review native commands before
updating execution-policy.json hashes. make full explicitly prepares and
renders; make renders verified prepared results without executing examples.
Keep original assets, fonts, dataset files and license notices in Git. Native
compiler products, extracted examples and generated guides stay in ignored
build directories. The shared publisher owns layout, caching and deployment.
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    "id": "PGF-01-001",
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  },
  {
    "id": "PGF-01-002",
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  },
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    "title": "Change the line and markers"
  },
  {
    "id": "PGF-01-004",
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  },
  {
    "id": "PGF-09-003",
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  },
  {
    "id": "PGF-09-004",
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  },
  {
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  },
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    "title": "Choose discrete colour classes"
  },
  {
    "id": "PGF-11-004",
    "title": "Overlay analytic isolines"
  },
  {
    "id": "PGF-11-005",
    "title": "Print numeric cell labels"
  },
  {
    "id": "PGF-11-006",
    "title": "A directional vector field"
  },
  {
    "id": "PGF-12-001",
    "title": "A wireframe saddle"
  },
  {
    "id": "PGF-12-002",
    "title": "A smoothly shaded Gaussian surface"
  },
  {
    "id": "PGF-12-003",
    "title": "Change only the camera"
  },
  {
    "id": "PGF-12-004",
    "title": "A parametric helix"
  },
  {
    "id": "PGF-12-005",
    "title": "Three-dimensional observations"
  },
  {
    "id": "PGF-12-006",
    "title": "A faceted surface with visible patches"
  },
  {
    "id": "PGF-13-001",
    "title": "Two neighbouring panels"
  },
  {
    "id": "PGF-13-002",
    "title": "Keep labels on the outside"
  },
  {
    "id": "PGF-13-003",
    "title": "A two-by-two small-multiple figure"
  },
  {
    "id": "PGF-13-004",
    "title": "One shared legend"
  },
  {
    "id": "PGF-13-005",
    "title": "An inset with an explicit data window"
  },
  {
    "id": "PGF-13-006",
    "title": "Two aligned unit systems"
  },
  {
    "id": "PGF-14-001",
    "title": "A reusable series style"
  },
  {
    "id": "PGF-14-002",
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  },
  {
    "id": "PGF-14-003",
    "title": "Mathematics in axis labels"
  },
  {
    "id": "PGF-14-004",
    "title": "Place a note relative to the axis"
  },
  {
    "id": "PGF-14-005",
    "title": "A monochrome bar style"
  },
  {
    "id": "PGF-14-006",
    "title": "A compact figure for reuse"
  },
  {
    "id": "PGF-15-001",
    "title": "Discrete impulses with point markers"
  },
  {
    "id": "PGF-15-002",
    "title": "A step plot of held values"
  },
  {
    "id": "PGF-15-003",
    "title": "A polar radius function"
  },
  {
    "id": "PGF-15-004",
    "title": "Bubble area from five values"
  },
  {
    "id": "PGF-15-005",
    "title": "Prepared hexagonal bin counts"
  },
  {
    "id": "PGF-15-006",
    "title": "Ternary proportions"
  },
  {
    "id": "PGF-16-001",
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  },
  {
    "id": "PGF-16-002",
    "title": "A dumbbell comparison"
  },
  {
    "id": "PGF-16-003",
    "title": "A slopegraph with direct labels"
  },
  {
    "id": "PGF-16-004",
    "title": "A mirrored density silhouette"
  },
  {
    "id": "PGF-16-005",
    "title": "A conserved two-way flow"
  },
  {
    "id": "PGF-16-006",
    "title": "An arc diagram of relationships"
  }
]



# Licensing

These terms apply to original material by Lukas C. Bossert in this repository,
including its published HTML/PDF guides and downloadable packages.
The two licenses cover different parts of the project.

## Content — CC0 1.0 Universal

Tutorial prose, documentation text, individual example code, input fixtures,
example results, plots, illustrations and repository artwork are dedicated to
the public domain under [CC0 1.0 Universal](https://creativecommons.org/publicdomain/zero/1.0/).
You may reuse this content without attribution. Full legal text:
[LICENSES/CC0-1.0.txt](LICENSES/CC0-1.0.txt).

## Structure — CC BY 4.0 International

The original, copyrightable selection and arrangement of the tours, page design,
layouts, templates and the publishing/build framework implementation are licensed
under [Creative Commons Attribution 4.0 International](https://creativecommons.org/licenses/by/4.0/).
This includes publisher, rendering, navigation and build code; tutorial example
code remains CC0. Copyright in this structural material: Lukas C. Bossert.
Full legal text: [LICENSES/CC-BY-4.0.txt](LICENSES/CC-BY-4.0.txt).

When sharing this structural material or adaptations, give appropriate credit,
retain supplied notices, link to CC BY 4.0 and the source where reasonably
practicable, and indicate changes. A suitable credit is:

> Tour guides structure and publishing framework by Lukas C. Bossert,
> licensed under CC BY 4.0. Source: https://codeberg.org/lukascbossert/tourguides.
> Changes: describe your changes, if any.

Abstract ideas, methods and facts are not subject to these copyright conditions.
Credit for inspiration from the tour concept is appreciated as a courtesy.
See [Creative Commons' explanation of ideas and database structure](https://creativecommons.org/faq/#what-components-of-a-database-are-protected-by-copyright).

## Third-party material

Existing third-party material, fonts, dependencies, quoted material and their
license/attribution notices retain their respective terms. The terms above apply
only to rights held by Lukas C. Bossert; they do not relicense third-party work.
Both Creative Commons legal tools include their own warranty disclaimers.



Attribution 4.0 International

=======================================================================
Creative Commons Corporation ("Creative Commons") is not a law firm and
does not provide legal services or legal advice. Distribution of
Creative Commons public licenses does not create a lawyer-client or
other relationship. Creative Commons makes its licenses and related
information available on an "as-is" basis. Creative Commons gives no
warranties regarding its licenses, any material licensed under their
terms and conditions, or any related information. Creative Commons
disclaims all liability for damages resulting from their use to the
fullest extent possible.
Using Creative Commons Public Licenses

Creative Commons public licenses provide a standard set of terms and
conditions that creators and other rights holders may use to share
original works of authorship and other material subject to copyright
and certain other rights specified in the public license below. The
following considerations are for informational purposes only, are not
exhaustive, and do not form part of our licenses.
     Considerations for licensors: Our public licenses are
     intended for use by those authorized to give the public
     permission to use material in ways otherwise restricted by
     copyright and certain other rights. Our licenses are
     irrevocable. Licensors should read and understand the terms
     and conditions of the license they choose before applying it.
     Licensors should also secure all rights necessary before
     applying our licenses so that the public can reuse the
     material as expected. Licensors should clearly mark any
     material not subject to the license. This includes other CC-
     licensed material, or material used under an exception or
     limitation to copyright. More considerations for licensors:
    wiki.creativecommons.org/Considerations_for_licensors
     Considerations for the public: By using one of our public
     licenses, a licensor grants the public permission to use the
     licensed material under specified terms and conditions. If
     the licensor's permission is not necessary for any reason--for
     example, because of any applicable exception or limitation to
     copyright--then that use is not regulated by the license. Our
     licenses grant only permissions under copyright and certain
     other rights that a licensor has authority to grant. Use of
     the licensed material may still be restricted for other
     reasons, including because others have copyright or other
     rights in the material. A licensor may make special requests,
     such as asking that all changes be marked or described.
     Although not required by our licenses, you are encouraged to
     respect those requests where reasonable. More considerations
     for the public:
    wiki.creativecommons.org/Considerations_for_licensees
=======================================================================

Creative Commons Attribution 4.0 International Public License
By exercising the Licensed Rights (defined below), You accept and agree
to be bound by the terms and conditions of this Creative Commons
Attribution 4.0 International Public License ("Public License"). To the
extent this Public License may be interpreted as a contract, You are
granted the Licensed Rights in consideration of Your acceptance of
these terms and conditions, and the Licensor grants You such rights in
consideration of benefits the Licensor receives from making the
Licensed Material available under these terms and conditions.

Section 1 -- Definitions.
  a. Adapted Material means material subject to Copyright and Similar
     Rights that is derived from or based upon the Licensed Material
     and in which the Licensed Material is translated, altered,
     arranged, transformed, or otherwise modified in a manner requiring
     permission under the Copyright and Similar Rights held by the
     Licensor. For purposes of this Public License, where the Licensed
     Material is a musical work, performance, or sound recording,
     Adapted Material is always produced where the Licensed Material is
     synched in timed relation with a moving image.
  b. Adapter's License means the license You apply to Your Copyright
     and Similar Rights in Your contributions to Adapted Material in
     accordance with the terms and conditions of this Public License.
  c. Copyright and Similar Rights means copyright and/or similar rights
     closely related to copyright including, without limitation,
     performance, broadcast, sound recording, and Sui Generis Database
     Rights, without regard to how the rights are labeled or
     categorized. For purposes of this Public License, the rights
     specified in Section 2(b)(1)-(2) are not Copyright and Similar
     Rights.
  d. Effective Technological Measures means those measures that, in the
     absence of proper authority, may not be circumvented under laws
     fulfilling obligations under Article 11 of the WIPO Copyright
     Treaty adopted on December 20, 1996, and/or similar international
     agreements.

  e. Exceptions and Limitations means fair use, fair dealing, and/or
     any other exception or limitation to Copyright and Similar Rights
     that applies to Your use of the Licensed Material.
  f. Licensed Material means the artistic or literary work, database,
     or other material to which the Licensor applied this Public
     License.

  g. Licensed Rights means the rights granted to You subject to the
     terms and conditions of this Public License, which are limited to
     all Copyright and Similar Rights that apply to Your use of the
     Licensed Material and that the Licensor has authority to license.
  h. Licensor means the individual(s) or entity(ies) granting rights
     under this Public License.
  i. Share means to provide material to the public by any means or
     process that requires permission under the Licensed Rights, such
     as reproduction, public display, public performance, distribution,
     dissemination, communication, or importation, and to make material
     available to the public including in ways that members of the
     public may access the material from a place and at a time
     individually chosen by them.
  j. Sui Generis Database Rights means rights other than copyright
     resulting from Directive 96/9/EC of the European Parliament and of
     the Council of 11 March 1996 on the legal protection of databases,
     as amended and/or succeeded, as well as other essentially
     equivalent rights anywhere in the world.

  k. You means the individual or entity exercising the Licensed Rights
     under this Public License. Your has a corresponding meaning.


Section 2 -- Scope.

  a. License grant.
       1. Subject to the terms and conditions of this Public License,
          the Licensor hereby grants You a worldwide, royalty-free,
          non-sublicensable, non-exclusive, irrevocable license to
          exercise the Licensed Rights in the Licensed Material to:

            a. reproduce and Share the Licensed Material, in whole or
               in part; and

            b. produce, reproduce, and Share Adapted Material.
       2. Exceptions and Limitations. For the avoidance of doubt, where
          Exceptions and Limitations apply to Your use, this Public
          License does not apply, and You do not need to comply with
          its terms and conditions.

       3. Term. The term of this Public License is specified in Section
          6(a).
       4. Media and formats; technical modifications allowed. The
          Licensor authorizes You to exercise the Licensed Rights in
          all media and formats whether now known or hereafter created,
          and to make technical modifications necessary to do so. The
          Licensor waives and/or agrees not to assert any right or
          authority to forbid You from making technical modifications
          necessary to exercise the Licensed Rights, including
          technical modifications necessary to circumvent Effective
          Technological Measures. For purposes of this Public License,
          simply making modifications authorized by this Section 2(a)
          (4) never produces Adapted Material.
       5. Downstream recipients.

            a. Offer from the Licensor -- Licensed Material. Every
               recipient of the Licensed Material automatically
               receives an offer from the Licensor to exercise the
               Licensed Rights under the terms and conditions of this
               Public License.
            b. No downstream restrictions. You may not offer or impose
               any additional or different terms or conditions on, or
               apply any Effective Technological Measures to, the
               Licensed Material if doing so restricts exercise of the
               Licensed Rights by any recipient of the Licensed
               Material.
       6. No endorsement. Nothing in this Public License constitutes or
          may be construed as permission to assert or imply that You
          are, or that Your use of the Licensed Material is, connected
          with, or sponsored, endorsed, or granted official status by,
          the Licensor or others designated to receive attribution as
          provided in Section 3(a)(1)(A)(i).

  b. Other rights.
       1. Moral rights, such as the right of integrity, are not
          licensed under this Public License, nor are publicity,
          privacy, and/or other similar personality rights; however, to
          the extent possible, the Licensor waives and/or agrees not to
          assert any such rights held by the Licensor to the limited
          extent necessary to allow You to exercise the Licensed
          Rights, but not otherwise.
       2. Patent and trademark rights are not licensed under this
          Public License.

       3. To the extent possible, the Licensor waives any right to
          collect royalties from You for the exercise of the Licensed
          Rights, whether directly or through a collecting society
          under any voluntary or waivable statutory or compulsory
          licensing scheme. In all other cases the Licensor expressly
          reserves any right to collect such royalties.

Section 3 -- License Conditions.

Your exercise of the Licensed Rights is expressly made subject to the
following conditions.

  a. Attribution.

       1. If You Share the Licensed Material (including in modified
          form), You must:

            a. retain the following if it is supplied by the Licensor
               with the Licensed Material:
                 i. identification of the creator(s) of the Licensed
                    Material and any others designated to receive
                    attribution, in any reasonable manner requested by
                    the Licensor (including by pseudonym if
                    designated);

                ii. a copyright notice;

               iii. a notice that refers to this Public License;

                iv. a notice that refers to the disclaimer of
                    warranties;
                 v. a URI or hyperlink to the Licensed Material to the
                    extent reasonably practicable;

            b. indicate if You modified the Licensed Material and
               retain an indication of any previous modifications; and

            c. indicate the Licensed Material is licensed under this
               Public License, and include the text of, or the URI or
               hyperlink to, this Public License.
       2. You may satisfy the conditions in Section 3(a)(1) in any
          reasonable manner based on the medium, means, and context in
          which You Share the Licensed Material. For example, it may be
          reasonable to satisfy the conditions by providing a URI or
          hyperlink to a resource that includes the required
          information.
       3. If requested by the Licensor, You must remove any of the
          information required by Section 3(a)(1)(A) to the extent
          reasonably practicable.

       4. If You Share Adapted Material You produce, the Adapter's
          License You apply must not prevent recipients of the Adapted
          Material from complying with this Public License.


Section 4 -- Sui Generis Database Rights.
Where the Licensed Rights include Sui Generis Database Rights that
apply to Your use of the Licensed Material:

  a. for the avoidance of doubt, Section 2(a)(1) grants You the right
     to extract, reuse, reproduce, and Share all or a substantial
     portion of the contents of the database;
  b. if You include all or a substantial portion of the database
     contents in a database in which You have Sui Generis Database
     Rights, then the database in which You have Sui Generis Database
     Rights (but not its individual contents) is Adapted Material; and

  c. You must comply with the conditions in Section 3(a) if You Share
     all or a substantial portion of the contents of the database.
For the avoidance of doubt, this Section 4 supplements and does not
replace Your obligations under this Public License where the Licensed
Rights include other Copyright and Similar Rights.


Section 5 -- Disclaimer of Warranties and Limitation of Liability.
  a. UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
     EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL AS-IS
     AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
     ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
     IMPLIED, STATUTORY, OR OTHER. THIS INCLUDES, WITHOUT LIMITATION,
     WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
     PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
     ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
     KNOWN OR DISCOVERABLE. WHERE DISCLAIMERS OF WARRANTIES ARE NOT
     ALLOWED IN FULL OR IN PART, THIS DISCLAIMER MAY NOT APPLY TO YOU.
  b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
     TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
     NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
     INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
     COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THIS PUBLIC LICENSE OR
     USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
     ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
     DAMAGES. WHERE A LIMITATION OF LIABILITY IS NOT ALLOWED IN FULL OR
     IN PART, THIS LIMITATION MAY NOT APPLY TO YOU.
  c. The disclaimer of warranties and limitation of liability provided
     above shall be interpreted in a manner that, to the extent
     possible, most closely approximates an absolute disclaimer and
     waiver of all liability.


Section 6 -- Term and Termination.

  a. This Public License applies for the term of the Copyright and
     Similar Rights licensed here. However, if You fail to comply with
     this Public License, then Your rights under this Public License
     terminate automatically.
  b. Where Your right to use the Licensed Material has terminated under
     Section 6(a), it reinstates:

       1. automatically as of the date the violation is cured, provided
          it is cured within 30 days of Your discovery of the
          violation; or

       2. upon express reinstatement by the Licensor.

     For the avoidance of doubt, this Section 6(b) does not affect any
     right the Licensor may have to seek remedies for Your violations
     of this Public License.
  c. For the avoidance of doubt, the Licensor may also offer the
     Licensed Material under separate terms or conditions or stop
     distributing the Licensed Material at any time; however, doing so
     will not terminate this Public License.

  d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
     License.


Section 7 -- Other Terms and Conditions.

  a. The Licensor shall not be bound by any additional or different
     terms or conditions communicated by You unless expressly agreed.
  b. Any arrangements, understandings, or agreements regarding the
     Licensed Material not stated herein are separate from and
     independent of the terms and conditions of this Public License.


Section 8 -- Interpretation.

  a. For the avoidance of doubt, this Public License does not, and
     shall not be interpreted to, reduce, limit, restrict, or impose
     conditions on any use of the Licensed Material that could lawfully
     be made without permission under this Public License.
  b. To the extent possible, if any provision of this Public License is
     deemed unenforceable, it shall be automatically reformed to the
     minimum extent necessary to make it enforceable. If the provision
     cannot be reformed, it shall be severed from this Public License
     without affecting the enforceability of the remaining terms and
     conditions.
  c. No term or condition of this Public License will be waived and no
     failure to comply consented to unless expressly agreed to by the
     Licensor.

  d. Nothing in this Public License constitutes or may be interpreted
     as a limitation upon, or waiver of, any privileges and immunities
     that apply to the Licensor or You, including from the legal
     processes of any jurisdiction or authority.


=======================================================================
Creative Commons is not a party to its public
licenses. Notwithstanding, Creative Commons may elect to apply one of
its public licenses to material it publishes and in those instances
will be considered the â��Licensor.â�� The text of the Creative Commons
public licenses is dedicated to the public domain under the CC0 Public
Domain Dedication. Except for the limited purpose of indicating that
material is shared under a Creative Commons public license or as
otherwise permitted by the Creative Commons policies published at
creativecommons.org/policies, Creative Commons does not authorize the
use of the trademark "Creative Commons" or any other trademark or logo
of Creative Commons without its prior written consent including,
without limitation, in connection with any unauthorized modifications
to any of its public licenses or any other arrangements,
understandings, or agreements concerning use of licensed material. For
the avoidance of doubt, this paragraph does not form part of the
public licenses.
Creative Commons may be contacted at creativecommons.org.



Creative Commons Legal Code

CC0 1.0 Universal
    CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE
    LEGAL SERVICES. DISTRIBUTION OF THIS DOCUMENT DOES NOT CREATE AN
    ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS
    INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES
    REGARDING THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS
    PROVIDED HEREUNDER, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM
    THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS PROVIDED
    HEREUNDER.
Statement of Purpose

The laws of most jurisdictions throughout the world automatically confer
exclusive Copyright and Related Rights (defined below) upon the creator
and subsequent owner(s) (each and all, an "owner") of an original work of
authorship and/or a database (each, a "Work").
Certain owners wish to permanently relinquish those rights to a Work for
the purpose of contributing to a commons of creative, cultural and
scientific works ("Commons") that the public can reliably and without fear
of later claims of infringement build upon, modify, incorporate in other
works, reuse and redistribute as freely as possible in any form whatsoever
and for any purposes, including without limitation commercial purposes.
These owners may contribute to the Commons to promote the ideal of a free
culture and the further production of creative, cultural and scientific
works, or to gain reputation or greater distribution for their Work in
part through the use and efforts of others.
For these and/or other purposes and motivations, and without any
expectation of additional consideration or compensation, the person
associating CC0 with a Work (the "Affirmer"), to the extent that he or she
is an owner of Copyright and Related Rights in the Work, voluntarily
elects to apply CC0 to the Work and publicly distribute the Work under its
terms, with knowledge of his or her Copyright and Related Rights in the
Work and the meaning and intended legal effect of CC0 on those rights.
1. Copyright and Related Rights. A Work made available under CC0 may be
protected by copyright and related or neighboring rights ("Copyright and
Related Rights"). Copyright and Related Rights include, but are not
limited to, the following:
  i. the right to reproduce, adapt, distribute, perform, display,
     communicate, and translate a Work;
 ii. moral rights retained by the original author(s) and/or performer(s);
iii. publicity and privacy rights pertaining to a person's image or
     likeness depicted in a Work;
 iv. rights protecting against unfair competition in regards to a Work,
     subject to the limitations in paragraph 4(a), below;
  v. rights protecting the extraction, dissemination, use and reuse of data
     in a Work;
 vi. database rights (such as those arising under Directive 96/9/EC of the
     European Parliament and of the Council of 11 March 1996 on the legal
     protection of databases, and under any national implementation
     thereof, including any amended or successor version of such
     directive); and
vii. other similar, equivalent or corresponding rights throughout the
     world based on applicable law or treaty, and any national
     implementations thereof.
2. Waiver. To the greatest extent permitted by, but not in contravention
of, applicable law, Affirmer hereby overtly, fully, permanently,
irrevocably and unconditionally waives, abandons, and surrenders all of
Affirmer's Copyright and Related Rights and associated claims and causes
of action, whether now known or unknown (including existing as well as
future claims and causes of action), in the Work (i) in all territories
worldwide, (ii) for the maximum duration provided by applicable law or
treaty (including future time extensions), (iii) in any current or future
medium and for any number of copies, and (iv) for any purpose whatsoever,
including without limitation commercial, advertising or promotional
purposes (the "Waiver"). Affirmer makes the Waiver for the benefit of each
member of the public at large and to the detriment of Affirmer's heirs and
successors, fully intending that such Waiver shall not be subject to
revocation, rescission, cancellation, termination, or any other legal or
equitable action to disrupt the quiet enjoyment of the Work by the public
as contemplated by Affirmer's express Statement of Purpose.
3. Public License Fallback. Should any part of the Waiver for any reason
be judged legally invalid or ineffective under applicable law, then the
Waiver shall be preserved to the maximum extent permitted taking into
account Affirmer's express Statement of Purpose. In addition, to the
extent the Waiver is so judged Affirmer hereby grants to each affected
person a royalty-free, non transferable, non sublicensable, non exclusive,
irrevocable and unconditional license to exercise Affirmer's Copyright and
Related Rights in the Work (i) in all territories worldwide, (ii) for the
maximum duration provided by applicable law or treaty (including future
time extensions), (iii) in any current or future medium and for any number
of copies, and (iv) for any purpose whatsoever, including without
limitation commercial, advertising or promotional purposes (the
"License"). The License shall be deemed effective as of the date CC0 was
applied by Affirmer to the Work. Should any part of the License for any
reason be judged legally invalid or ineffective under applicable law, such
partial invalidity or ineffectiveness shall not invalidate the remainder
of the License, and in such case Affirmer hereby affirms that he or she
will not (i) exercise any of his or her remaining Copyright and Related
Rights in the Work or (ii) assert any associated claims and causes of
action with respect to the Work, in either case contrary to Affirmer's
express Statement of Purpose.
4. Limitations and Disclaimers.
 a. No trademark or patent rights held by Affirmer are waived, abandoned,
    surrendered, licensed or otherwise affected by this document.
 b. Affirmer offers the Work as-is and makes no representations or
    warranties of any kind concerning the Work, express, implied,
    statutory or otherwise, including without limitation warranties of
    title, merchantability, fitness for a particular purpose, non
    infringement, or the absence of latent or other defects, accuracy, or
    the present or absence of errors, whether or not discoverable, all to
    the greatest extent permissible under applicable law.
 c. Affirmer disclaims responsibility for clearing rights of other persons
    that may apply to the Work or any use thereof, including without
    limitation any person's Copyright and Related Rights in the Work.
    Further, Affirmer disclaims responsibility for obtaining any necessary
    consents, permissions or other rights required for any use of the
    Work.
 d. Affirmer understands and acknowledges that Creative Commons is not a
    party to this document and has no duty or obligation with respect to
    this CC0 or use of the Work.





data/README.md

# PGFplots / TikZ input files

## Synthetic teaching fixtures (CC0)

`measurements.tsv` and `measurements.csv` contain the same nine invented time,
signal and plus/minus uncertainty records. The uncertainty values illustrate
plotting; they have no sampling-model interpretation. `missing.tsv` replaces
the signal at t=4 with `nan`. `intervals.tsv` contains invented x/y estimates
and separate lower/upper distances. `forest.tsv` contains group, estimate and
lower/upper interval distances; its intervals are supplied illustrative values.
`sample-values.tsv` is one fixed synthetic sample. `grid.tsv` contains five
columns and four rows of integer cell values, with x changing fastest.

All fixtures are invented for this tour and use CC0. They contain no person-level
or external archive data. Most figures use explicit functions or a handful of
coordinates instead of reading a table. Sample counts in an addplot expression
control curve resolution; they do not claim additional observations.

Run `python3 scripts/prepare-data.py --check` from the repository root to verify
checksums, the CSV/TSV equivalence and the grid structure. Input changes require
review of the data, fixture checksums and execution policy.








data/fixture-checksums.json

{
  "source": "Invented teaching values; CC0",
  "sha256": {
    "measurements.tsv": "0c802c93f782cd8cf0e8323c9b952c9d9a246b5ec83abcba9e96222d1e7f93df",
    "measurements.csv": "21864c6429b3ac03849e47343aaa425e87118291b670eaf9c29c7660f7c7ce4c",
    "missing.tsv": "2e3c5d3e5a10de21b40b76f4f2ccf0b7333c1da96459c8b8edd48d470e388f34",
    "intervals.tsv": "2cf19486fc688006e8503ffb18068571c185d909bd8a0f5901d429df4eb79aa1",
    "forest.tsv": "3d9d4aec24ca545dea425204d9fd5139feaf7d72c3050b2fae488f46278fdb23",
    "sample-values.tsv": "cfe89e7f8a6e8a0cf42c8f3c8b26d4ddf32a3b050f0c4779da9a1c865db51a49",
    "grid.tsv": "b23e9b9ee08d742a766d4e65a16023b770cd4e9a891986a32037af9d738aac40"
  }
}







data/forest.tsv

group estimate lower upper
1 1.2 .4 .6
2 -.4 .5 .3
3 .5 .8 .7
4 1.8 .6 .9







data/grid.tsv

x y value
0 0 0
1 0 1
2 0 2
3 0 3
4 0 4
0 1 2
1 1 3
2 1 4
3 1 5
4 1 6
0 2 4
1 2 5
2 2 6
3 2 7
4 2 8
0 3 6
1 3 7
2 3 8
3 3 0
4 3 1







data/intervals.tsv

x y lower upper
1 3 .5 1.1
2 4 .8 .4
3 5 .3 .9
4 4.5 .7 1.3







data/measurements.csv

time,value,error
0,1.2,0.3
1,2.0,0.4
2,3.4,0.45
3,4.1,0.5
4,5.4,0.6
5,6.8,0.65
6,7.8,0.7
7,6.9,0.6
8,5.7,0.55







data/measurements.tsv

time	value	error
0	1.2	0.3
1	2.0	0.4
2	3.4	0.45
3	4.1	0.5
4	5.4	0.6
5	6.8	0.65
6	7.8	0.7
7	6.9	0.6
8	5.7	0.55







data/missing.tsv

time	value
0	1.2
1	2.0
2	3.4
3	4.1
4	nan
5	6.8
6	7.8
7	6.9
8	5.7







data/sample-values.tsv

value
2
4
5
7
8
10
12
15
19
22
27
35







scripts/prepare-data.py

"""Verify the small, source-owned teaching fixtures without writing or networking."""
from pathlib import Path
import csv
import hashlib
import json
import sys

if sys.argv[1:] not in ([], ['--check']):
    raise SystemExit('Use --check to verify the bundled synthetic inputs.')
root=Path(__file__).resolve().parents[1]
data=root/'data'
manifest=json.loads((data/'fixture-checksums.json').read_text())
for name,expected in manifest['sha256'].items():
    if Path(name).name!=name:
        raise ValueError('Fixture names must be simple filenames.')
    if hashlib.sha256((data/name).read_bytes()).hexdigest()!=expected:
        raise ValueError('Changed fixture: '+name+'. Review its values and update the checksums deliberately.')
with (data/'measurements.tsv').open() as file:
    tsv=list(csv.DictReader(file,delimiter='\t'))
with (data/'measurements.csv').open() as file:
    plain=list(csv.DictReader(file))
assert tsv==plain and len(tsv)==9
assert all(float(row['error'])>=0 for row in tsv)
with (data/'grid.tsv').open() as file:
    grid=list(csv.DictReader(file,delimiter=' '))
assert len(grid)==20 and {(int(row['x']),int(row['y'])) for row in grid}=={(x,y) for y in range(4) for x in range(5)}
assert len((data/'sample-values.tsv').read_text().splitlines())==13
print('Verified small synthetic fixtures: nine measurements, twelve sample values and a 5 by 4 grid.')







examples/PGF-01-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-001};
\end{tikzpicture}
\end{document}







examples/PGF-01-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$},
    grid=major
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-002};
\end{tikzpicture}
\end{document}







examples/PGF-01-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[
      Teal, thick, mark=*, mark repeat=8,
      domain=-3:3,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-003};
\end{tikzpicture}
\end{document}







examples/PGF-01-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$ (rad)},
    ylabel={$\sin x$},
    ymin=-1.2,
    ymax=1.2
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-004};
\end{tikzpicture}
\end{document}







examples/PGF-01-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$ (rad)},
    ylabel={Value},
    ymin=-1.2,
    ymax=1.2,
    legend pos=north west
  ]
    \addplot[Blue, thick, domain=-3:3, samples=81] {sin(deg(x))};
    \addplot[Teal, thick, dashed, domain=-3:3, samples=81] {cos(deg(x))};
    \legend{$\sin x$, $\cos x$}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-005};
\end{tikzpicture}
\end{document}







examples/PGF-01-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={$e^{-x^2}$},
    width=270bp,
    height=155bp,
    scale only axis,
    grid=both
  ]
    \addplot[
      Blue, thick, no marks,
      domain=-3:3,
      samples=81
    ] {exp(-x*x)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-01-006};
\end{tikzpicture}
\end{document}







examples/PGF-02-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[Blue, line width=2pt] (45,70) -- (150,210) -- (280,90) -- (375,190);
  \filldraw[fill=Teal!20, draw=Teal, thick]
    (90,55) -- (200,155) -- (315,55) -- cycle;
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-001};
\end{tikzpicture}
\end{document}







examples/PGF-02-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[gray, dashed] (40,65) -- (105,245) -- (300,245) -- (380,65);
  \draw[Blue, line width=2pt] (40,65) .. controls (105,245) and (300,245) .. (380,65);
  \foreach \p in {(40,65),(105,245),(300,245),(380,65)}
    \fill[Teal] \p circle[radius=3];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-002};
\end{tikzpicture}
\end{document}







examples/PGF-02-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \draw[Blue, thick] (100,140) circle[radius=60];
  \filldraw[fill=Teal!20, draw=Teal, thick] (285,140) ellipse[x radius=90,y radius=48];
  \draw[Orange, line width=5pt] (100,140) ++(20:72)
    arc[start angle=20,end angle=150,radius=72];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-003};
\end{tikzpicture}
\end{document}







examples/PGF-02-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[fill=Blue!15, draw=Blue, thick, even odd rule]
    (70,50) rectangle (350,230)
    (210,140) circle[radius=55];
  \node at (210,140) {Hole};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-004};
\end{tikzpicture}
\end{document}







examples/PGF-02-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \shade[left color=Blue!10,right color=Blue] (45,70) rectangle (265,220);
  \fill[Teal,opacity=.45] (265,145) circle[radius=80];
  \draw[Blue,thick] (45,70) rectangle (265,220);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-005};
\end{tikzpicture}
\end{document}







examples/PGF-02-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \x/\p/\name in {40/north east lines/A,160/dots/B,280/crosshatch/C} {
    \path[pattern=\p,pattern color=Blue,draw=Blue,thick]
      (\x,75) rectangle ++(100,135);
    \node at (\x+50,55) {\name};
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-02-006};
\end{tikzpicture}
\end{document}







examples/PGF-03-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \tikzset{tour step/.style={draw=Blue,fill=Blue!8,rounded corners,
    minimum width=85bp,minimum height=36bp,align=center}}
  \node[tour step] (a) at (70,140) {Collect};
  \node[tour step,right=25bp of a] (b) {Check};
  \node[tour step,right=25bp of b] (c) {Publish};
  \draw[-{Latex},thick,Blue] (a.east) -- (b.west);
  \draw[-{Latex},thick,Blue] (b.east) -- (c.west);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-001};
\end{tikzpicture}
\end{document}







examples/PGF-03-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node[diamond,draw=Blue,fill=Blue!8,aspect=2] (q) at (210,210) {Valid?};
  \node[draw=Teal,fill=Teal!10,minimum width=90bp] (a) at (100,105) {Publish};
  \node[draw=Orange,fill=Orange!12,minimum width=90bp] (b) at (320,105) {Revise};
  \draw[-{Latex},thick,Teal] (q) -| node[pos=.25,above] {Yes} (a);
  \draw[-{Latex},thick,Orange] (q) -| node[pos=.25,above] {No} (b);
  \draw[-{Latex},thick,Orange] (b.east) -- ++(35,0) |- (q.east);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-002};
\end{tikzpicture}
\end{document}







examples/PGF-03-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node[draw=Blue,circle,minimum size=50bp] (a) at (95,140) {A};
  \node[draw=Teal,circle,minimum size=50bp] (b) at (325,140) {B};
  \draw[-{Latex},thick,Blue] (a) to[bend left=30] node[above,sloped] {Forward} (b);
  \draw[-{Latex},thick,Orange] (b) to[bend left=30] node[below,sloped] {Feedback} (a);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-003};
\end{tikzpicture}
\end{document}







examples/PGF-03-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
\begin{pgfonlayer}{background}  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);\end{pgfonlayer}
% BEGIN EXAMPLE
  \node[draw=Blue,minimum width=90bp] (a) at (110,165) {Input};
  \node[draw=Blue,minimum width=90bp] (b) at (110,95) {Transform};
  \node[draw=Teal,minimum width=90bp] (c) at (310,130) {Output};
  \begin{scope}[on background layer]
    \node[fit=(a)(b),draw=Blue!50,fill=Blue!5,rounded corners,inner sep=20bp] {};
  \end{scope}
  \draw[-{Latex},Blue,thick] (a) -- (b);
  \draw[-{Latex},Teal,thick] (b) -- (c);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-004};
\end{tikzpicture}
\end{document}







examples/PGF-03-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[every node/.style={draw=Blue,rounded corners,fill=Blue!6},
    level distance=75bp,level 1/.style={sibling distance=150bp},
    level 2/.style={sibling distance=75bp},edge from parent/.style={draw=Blue,-{Latex}}]
  \node at (210,230) {Study}
    child {node {Group A} child {node {A1}} child {node {A2}}}
    child {node {Group B} child {node {B1}} child {node {B2}}};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-005};
\end{tikzpicture}
\end{document}







examples/PGF-03-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \matrix (m) [matrix of nodes,nodes={draw=Blue,minimum width=90bp,
    minimum height=35bp,fill=Blue!5},column sep=35bp,row sep=35bp] at (210,140) {
    Source & Parsed \\
    Checked & Output \\
  };
  \draw[-{Latex},thick,Blue] (m-1-1) -- (m-1-2);
  \draw[-{Latex},thick,Teal] (m-1-2) -- (m-2-2);
  \draw[-{Latex},thick,Orange] (m-2-1) -- (m-2-2);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-03-006};
\end{tikzpicture}
\end{document}







examples/PGF-04-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \x/\angle in {90/0,210/30,330/60} {
    \begin{scope}[shift={(\x,140)},rotate=\angle]
      \filldraw[fill=Blue!15,draw=Blue,thick]
        (-45,-35) -- (45,-35) -- (0,50) -- cycle;
      \draw[Teal,-{Latex}] (0,0) -- (0,65);
    \end{scope}
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-001};
\end{tikzpicture}
\end{document}







examples/PGF-04-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(60,140)}]
    \draw[Blue,thick] (0,0) -- (110,0);
    \node[draw=Blue] at (55,35) {Original};
  \end{scope}
  \begin{scope}[shift={(235,140)},scale=1.3,transform shape]
    \draw[Teal,thick] (0,0) -- (100,0);
    \node[draw=Teal] at (50,35) {Scaled};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-002};
\end{tikzpicture}
\end{document}







examples/PGF-04-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \coordinate (a) at (55,65);
  \coordinate (b) at (365,215);
  \draw[Blue,thick] (a) -- (b);
  \foreach \t in {0,.25,.5,.75,1} {
    \fill[Teal] ($(a)!\t!(b)$) circle[radius=4];
    \node[above=5bp] at ($(a)!\t!(b)$) {\t};
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-003};
\end{tikzpicture}
\end{document}







examples/PGF-04-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[name path=diagonal] (50,60) -- (365,225);
  \path[name path=circle] (210,140) circle[radius=85];
  \draw[Blue,thick] (50,60) -- (365,225);
  \draw[Teal,thick] (210,140) circle[radius=85];
  \path[name intersections={of=diagonal and circle,by={p,q}}];
  \foreach \n in {p,q} \fill[Orange] (\n) circle[radius=5];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-004};
\end{tikzpicture}
\end{document}







examples/PGF-04-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}
    \clip (210,140) circle[radius=95];
    \foreach \x in {50,70,...,370}
      \foreach \y in {40,60,...,240}
        \fill[Blue!55] (\x,\y) circle[radius=7];
  \end{scope}
  \draw[Teal,line width=2pt] (210,140) circle[radius=95];
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-005};
\end{tikzpicture}
\end{document}







examples/PGF-04-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(210,140)}]
    \draw[gray!45] (0,0) circle[radius=95];
    \foreach \a in {0,60,...,300} {
      \draw[Blue!30] (0,0) -- (\a:95);
      \fill[Teal] (\a:95) circle[radius=4];
    }
    \draw[Blue,thick] (0:95) -- (60:95) -- (120:95) --
      (180:95) -- (240:95) -- (300:95) -- cycle;
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-04-006};
\end{tikzpicture}
\end{document}







examples/PGF-05-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=1,
    xmax=1000,
    domain=1:1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[
      Blue, thick, no marks,
      domain=1:1000,
      samples=81
    ] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-001};
\end{tikzpicture}
\end{document}







examples/PGF-05-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmode=log,
    log basis x=10,
    xmin=1,
    xmax=1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[Blue,thick,domain=1:1000,samples=101] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-002};
\end{tikzpicture}
\end{document}







examples/PGF-05-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmode=log,
    ymode=log,
    xmin=1,
    xmax=1000,
    xlabel={$x$},
    ylabel={$x^2$}
  ]
    \addplot[Blue,thick,domain=1:1000,samples=101] {x^2};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-003};
\end{tikzpicture}
\end{document}







examples/PGF-05-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xtick={0,15,30,45,60},
    xticklabels={Start,15,30,45,End},
    xlabel={Elapsed time (min)},
    ylabel={Temperature ($^\circ$C)}
  ]
    \addplot[Blue,mark=*] coordinates {(0,12) (15,19) (30,24) (45,22) (60,17)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-004};
\end{tikzpicture}
\end{document}







examples/PGF-05-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Step},
    ylabel={Count},
    scaled y ticks=base 10:3,
    ytick scale label code/.code={$\times 10^3$}
  ]
    \addplot[Blue,mark=*] coordinates {(0,100000) (1,180000) (2,270000) (3,410000)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-005};
\end{tikzpicture}
\end{document}







examples/PGF-05-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    axis equal image,
    xmin=-1.5,
    xmax=1.5,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot[Blue,thick,domain=0:360,samples=121] ({cos(x)},{sin(x)});
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-05-006};
\end{tikzpicture}
\end{document}







examples/PGF-06-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-001};
\end{tikzpicture}
\end{document}







examples/PGF-06-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal / 10}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y expr=\thisrow{value}/10]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-002};
\end{tikzpicture}
\end{document}







examples/PGF-06-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks] table[
      x=time,y=value,
      row predicate/.code={\ifnum\pgfplotstablerow>2\relax
        \ifnum\pgfplotstablerow<6\relax\pgfplotstableuserowfalse\fi\fi}
    ]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-003};
\end{tikzpicture}
\end{document}







examples/PGF-06-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Teal,thick,mark=square*] table[col sep=comma,x=time,y=value]{data/measurements.csv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-004};
\end{tikzpicture}
\end{document}







examples/PGF-06-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    unbounded coords=jump,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/missing.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-005};
\end{tikzpicture}
\end{document}







examples/PGF-06-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \node at (210,140) {\pgfplotstabletypeset[
    columns={time,value,error},
    columns/time/.style={column name={Time (s)},fixed,precision=0},
    columns/value/.style={column name={Signal},fixed,precision=1},
    columns/error/.style={column name={Error},fixed,precision=1},
    every head row/.style={before row=\toprule,after row=\midrule},
    every last row/.style={after row=\bottomrule}
  ]{data/measurements.tsv}};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-06-006};
\end{tikzpicture}
\end{document}







examples/PGF-07-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks,mark=*,mark size=3pt] table[x=time,y=value]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-001};
\end{tikzpicture}
\end{document}







examples/PGF-07-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Dose},
    ylabel={Response},
    legend pos=north west
  ]
    \addplot[Blue,only marks,mark=*] coordinates {(1,2) (2,3.1) (3,3.4) (4,4.2)};
    \addplot[Teal,only marks,mark=square*] coordinates {(1,1.4) (2,2.2) (3,2.6) (4,3.3)};
    \legend{A,B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-002};
\end{tikzpicture}
\end{document}







examples/PGF-07-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal},
    colorbar,
    colormap/viridis,
    colorbar style={ylabel={Uncertainty}}
  ]
    \addplot[scatter,only marks,scatter src=explicit,mark size=4pt] table[x=time,y=value,meta=error]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-003};
\end{tikzpicture}
\end{document}







examples/PGF-07-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal}
  ]
    \addplot[Blue,only marks,mark=*,error bars/.cd,y dir=both,y explicit]
      table[x=time,y=value,y error=error]{data/measurements.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-004};
\end{tikzpicture}
\end{document}







examples/PGF-07-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Group index},
    ylabel={Estimate}
  ]
    \addplot[Teal,only marks,mark=*,error bars/.cd,y dir=both,y explicit]
      table[x=x,y=y,y error minus=lower,y error plus=upper]{data/intervals.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-005};
\end{tikzpicture}
\end{document}







examples/PGF-07-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time (s)},
    ylabel={Signal},
    ymax=10
  ]
    \addplot[Blue,thick,mark=*] table[x=time,y=value]{data/measurements.tsv};
    \node[draw=Teal,fill=white,rounded corners,anchor=south east]
      (note) at (axis cs:5,9) {Peak response};
    \draw[-{Latex},Teal,thick] (note.south) -- (axis cs:6,7.8);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-07-006};
\end{tikzpicture}
\end{document}







examples/PGF-08-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xtick={1,2,3,4},
    xticklabels={A,B,C,D},
    xlabel={Category},
    ylabel={Count}
  ]
    \addplot[ybar,Blue,fill=Blue!75,bar width=30bp] coordinates {(1,4) (2,7) (3,5) (4,9)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-001};
\end{tikzpicture}
\end{document}







examples/PGF-08-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar,
    enlarge x limits=.2,
    bar width=18bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    xlabel={Category},
    ylabel={Count},
    legend pos=north west
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
    \addplot[fill=Teal,draw=none] coordinates {(1,6) (2,5) (3,8)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-002};
\end{tikzpicture}
\end{document}







examples/PGF-08-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar stacked,
    enlarge x limits=.2,
    bar width=32bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    xlabel={Category},
    ylabel={Total count},
    legend pos=north west
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,4) (2,7) (3,5)};
    \addplot[fill=Teal,draw=none] coordinates {(1,6) (2,3) (3,8)};
    \legend{Component A,Component B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-003};
\end{tikzpicture}
\end{document}







examples/PGF-08-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar stacked,
    enlarge x limits=.2,
    bar width=32bp,
    ymin=0,
    ymax=100,
    xtick={1,2,3},
    xticklabels={A,B,C},
    ylabel={Share (\%)},
    legend pos=north east
  ]
    \addplot[fill=Blue,draw=none] coordinates {(1,40) (2,70) (3,25)};
    \addplot[fill=Teal,draw=none] coordinates {(1,60) (2,30) (3,75)};
    \legend{Share A,Share B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-004};
\end{tikzpicture}
\end{document}







examples/PGF-08-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    enlarge y limits=.2,
    ytick={1,2,3,4},
    yticklabels={Delta,Bravo,Alpha,Charlie},
    xlabel={Count},
    ylabel={Ranked category}
  ]
    \addplot[xbar,fill=Blue,draw=none,bar width=23bp] coordinates {(9,1) (7,2) (5,3) (3,4)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-005};
\end{tikzpicture}
\end{document}







examples/PGF-08-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=.5,
    xmax=4.5,
    ymin=-5,
    ymax=8,
    xtick={1,2,3,4},
    xticklabels={A,B,C,D},
    ylabel={Signed change}
  ]
    \addplot[ybar,fill=Teal,draw=none,bar width=28bp] coordinates {(1,4) (2,-3) (3,6) (4,-2)};
    \draw[gray,thin] (axis cs:.5,0) -- (axis cs:4.5,0);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-08-006};
\end{tikzpicture}
\end{document}







examples/PGF-09-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xlabel={Value},
    ylabel={Observations}
  ]
    \addplot[ybar interval,fill=Blue!70,draw=white,
      hist={bins=8,data min=0,data max=40}]
      table[y index=0]{data/sample-values.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-001};
\end{tikzpicture}
\end{document}







examples/PGF-09-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    boxplot/draw direction=y,
    xtick={1,2},
    xticklabels={A,B},
    ylabel={Value},
    ymin=0,
    ymax=15
  ]
    \addplot[boxplot prepared={draw position=1,lower whisker=2,
      lower quartile=4,median=6,upper quartile=8,upper whisker=11},
      fill=Blue!20,draw=Blue] coordinates {};
    \addplot[boxplot prepared={draw position=2,lower whisker=1,
      lower quartile=3,median=5,upper quartile=9,upper whisker=13},
      fill=Teal!20,draw=Teal] coordinates {};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-002};
\end{tikzpicture}
\end{document}







examples/PGF-09-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    boxplot/draw direction=y,
    xtick={1},
    xticklabels={Sample},
    ylabel={Value}
  ]
    \addplot[boxplot={draw position=1},fill=Blue!20,draw=Blue]
      table[y index=0]{data/sample-values.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-003};
\end{tikzpicture}
\end{document}







examples/PGF-09-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=10,
    ymin=0,
    ymax=1,
    xlabel={Value},
    ylabel={Cumulative fraction}
  ]
    \addplot[Blue,thick] coordinates {
      (0,0) (2,0) (2,.25) (4,.25) (4,.5)
      (6,.5) (6,.625) (8,.625) (8,1) (10,1)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-004};
\end{tikzpicture}
\end{document}







examples/PGF-09-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$z$},
    ylabel={Density},
    ymin=0,
    ymax=.45
  ]
    \addplot[Blue,thick,domain=-3:3,samples=101]
      {exp(-x*x/2)/sqrt(2*pi)};
    \addplot[draw=none,fill=Teal!30,domain=-1:1,samples=61]
      {exp(-x*x/2)/sqrt(2*pi)} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-005};
\end{tikzpicture}
\end{document}







examples/PGF-09-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ytick={1,2,3,4},
    yticklabels={A,B,C,D},
    xlabel={Estimated change},
    ylabel={Group}
  ]
    \addplot[Blue,only marks,mark=*,error bars/.cd,x dir=both,x explicit]
      table[x=estimate,y=group,x error minus=lower,x error plus=upper]
      {data/forest.tsv};
    \draw[gray,dashed] (axis cs:0,.5) -- (axis cs:0,4.5);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-09-006};
\end{tikzpicture}
\end{document}







examples/PGF-10-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=0,
    xlabel={$x$},
    ylabel={Value}
  ]
    \addplot[Blue,thick,fill=Blue!20,domain=0:6,samples=81] {2+sin(deg(x))} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-001};
\end{tikzpicture}
\end{document}







examples/PGF-10-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]

% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.5,
    ymax=1.5,
    xlabel={$x$},
    ylabel={Signal}
  ]
    \addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.3};
    \addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.3};
    \addplot[Teal!25] fill between[of=upper and lower];
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \path[use as bounding box] (0,0) rectangle (420,280);
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-002};
\end{tikzpicture}
\end{document}







examples/PGF-10-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]

% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.5,
    ymax=1.5,
    xlabel={$x$},
    ylabel={Signal}
  ]
    \addplot[name path=upper,draw=none,domain=0:6,samples=81] {sin(deg(x))+.4};
    \addplot[name path=lower,draw=none,domain=0:6,samples=81] {sin(deg(x))-.4};
    \addplot[Orange!35] fill between[of=upper and lower,soft clip={domain=2:4}];
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \path[use as bounding box] (0,0) rectangle (420,280);
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-003};
\end{tikzpicture}
\end{document}







examples/PGF-10-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    stack plots=y,
    area style,
    ymin=0,
    xlabel={Time},
    ylabel={Total},
    legend pos=north west
  ]
    \addplot[draw=Blue,fill=Blue!40] coordinates {(0,1) (1,2) (2,1.5) (3,3) (4,2)} \closedcycle;
    \addplot[draw=Teal,fill=Teal!40] coordinates {(0,2) (1,1) (2,2.5) (3,1) (4,2)} \closedcycle;
    \legend{A,B}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-004};
\end{tikzpicture}
\end{document}







examples/PGF-10-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6.2832,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$ (rad)},
    ylabel={$\sin x$}
  ]
    \addplot[Blue,fill=Blue!25,domain=0:pi,samples=61] {sin(deg(x))} \closedcycle;
    \addplot[Orange,fill=Orange!30,domain=pi:2*pi,samples=61] {sin(deg(x))} \closedcycle;
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-005};
\end{tikzpicture}
\end{document}







examples/PGF-10-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=-1.2,
    ymax=1.2,
    xlabel={$x$ (rad)},
    ylabel={Signal}
  ]
    \path[pattern=north east lines,pattern color=Orange!70]
      (axis cs:2,-1.2) rectangle (axis cs:4,1.2);
    \addplot[Blue,thick,domain=0:6,samples=81] {sin(deg(x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-10-006};
\end{tikzpicture}
\end{document}







examples/PGF-11-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-001};
\end{tikzpicture}
\end{document}







examples/PGF-11-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    xlabel={$x$},
    ylabel={$y$},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=1
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
      samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-002};
\end{tikzpicture}
\end{document}







examples/PGF-11-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colorbar,
    colormap={steps}{color(0cm)=(Blue!10);color(2cm)=(Blue!35);color(4cm)=(Teal!65);color(6cm)=(Orange);color(8cm)=(Orange)},
    colormap access=piecewise constant,
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-003};
\end{tikzpicture}
\end{document}







examples/PGF-11-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    xlabel={$x$},
    ylabel={$y$},
    colorbar,
    colormap/viridis,
    point meta min=0,
    point meta max=8
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,
      samples=21,samples y=21] {x*x+y*y};
    \pgfplotsinvokeforeach{.5,1,1.5}{
      \addplot3[white,thick,domain=0:360,samples=81,samples y=0]
        ({#1*cos(x)},{#1*sin(x)},{#1*#1+.01});
    }
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-004};
\end{tikzpicture}
\end{document}







examples/PGF-11-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis on top,
    xmin=-.5,
    xmax=4.5,
    ymin=-.5,
    ymax=3.5,
    xlabel={Column},
    ylabel={Row},
    colormap={pale}{color=(white);color=(Teal!35)},
    point meta min=0,
    point meta max=8
  ]
    \addplot[matrix plot*,point meta=explicit,mesh/cols=5,
      nodes near coords, nodes near coords style={font=\tiny,text=black}]
      table[x=x,y=y,meta=value]{data/grid.tsv};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-005};
\end{tikzpicture}
\end{document}







examples/PGF-11-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={0}{90},
    axis equal image,
    xmin=-2.6,
    xmax=2.6,
    ymin=-2.6,
    ymax=2.6,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \addplot3[Blue,-{Latex},quiver={u=-y,v=x,w=0,scale arrows=.2},
      samples=9,samples y=9,domain=-2:2,y domain=-2:2] {0};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-11-006};
\end{tikzpicture}
\end{document}







examples/PGF-12-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={40}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$}
  ]
    \addplot3[mesh,Blue,domain=-2:2,y domain=-2:2,samples=17,samples y=17] {x*x-y*y};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-001};
\end{tikzpicture}
\end{document}







examples/PGF-12-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{28},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-002};
\end{tikzpicture}
\end{document}







examples/PGF-12-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={65}{55},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=interp,domain=-2:2,y domain=-2:2,samples=21,samples y=21] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-003};
\end{tikzpicture}
\end{document}







examples/PGF-12-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={40}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={Turns}
  ]
    \addplot3[Blue,thick,domain=0:6*pi,samples=181,samples y=0]
      ({cos(deg(x))},{sin(deg(x))},{x/(2*pi)});
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-004};
\end{tikzpicture}
\end{document}







examples/PGF-12-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{25},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$}
  ]
    \addplot3[only marks,Blue,mark=*,mark size=3pt] coordinates {
      (0,0,0) (1,0,1) (0,1,1) (1,1,2)
      (2,0,1.5) (0,2,1.5) (2,2,3)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-005};
\end{tikzpicture}
\end{document}







examples/PGF-12-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    view={35}{28},
    xlabel={$x$},
    ylabel={$y$},
    zlabel={$z$},
    colormap/viridis,
    colorbar
  ]
    \addplot3[surf,shader=flat,draw=white,domain=-2:2,y domain=-2:2,samples=9,samples y=9] {exp(-x*x-y*y)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-12-006};
\end{tikzpicture}
\end{document}







examples/PGF-13-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize}
  ]
    \nextgroupplot[title={Sine},xlabel={$x$},ylabel={Value},ymin=-1.2,ymax=1.2]
    \addplot[Blue,thick,domain=-3:3,samples=81] {sin(deg(x))};
    \nextgroupplot[title={Cosine},xlabel={$x$},ymin=-1.2,ymax=1.2]
    \addplot[Teal,thick,domain=-3:3,samples=81] {cos(deg(x))};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-001};
\end{tikzpicture}
\end{document}







examples/PGF-13-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize},
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp,y descriptions at=edge left},
    xlabel={$x$},
    ylabel={Value},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={A}]
    \addplot[Blue,thick,domain=-3:3,samples=81] {sin(deg(x))};
    \nextgroupplot[title={B}]
    \addplot[Teal,thick,domain=-3:3,samples=81] {cos(deg(x))};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-002};
\end{tikzpicture}
\end{document}







examples/PGF-13-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,170)}]
  \begin{groupplot}[
    group style={group size=2 by 2,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=70bp,
    scale only axis,
    tick label style={font=\scriptsize},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={$\sin x$}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))};
    \nextgroupplot[title={$\cos x$}]
    \addplot[Teal,thick,domain=-3:3,samples=61] {cos(deg(x))};
    \nextgroupplot[title={$\sin^2 x$}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))^2};
    \nextgroupplot[title={$\cos^2 x$}]
    \addplot[Teal,thick,domain=-3:3,samples=61] {cos(deg(x))^2};
  \end{groupplot}
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-003};
\end{tikzpicture}
\end{document}







examples/PGF-13-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(45,50)}]
  \begin{groupplot}[
    group style={group size=2 by 1,horizontal sep=40bp,vertical sep=30bp},
    width=145bp,
    height=155bp,
    scale only axis,
    tick label style={font=\scriptsize},
    ymin=-1.2,
    ymax=1.2
  ]
    \nextgroupplot[title={Original},legend to name=sharedlegend,
      legend columns=2,legend style={draw=none}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {sin(deg(x))};
    \addplot[Teal,thick,dashed,domain=-3:3,samples=61] {cos(deg(x))};
    \legend{Sine,Cosine}
    \nextgroupplot[title={Half amplitude}]
    \addplot[Blue,thick,domain=-3:3,samples=61] {.5*sin(deg(x))};
    \addplot[Teal,thick,dashed,domain=-3:3,samples=61] {.5*cos(deg(x))};
  \end{groupplot}
  \end{scope}
  \node at (210,20) {\pgfplotslegendfromname{sharedlegend}};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-004};
\end{tikzpicture}
\end{document}







examples/PGF-13-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    xlabel={$t$},
    ylabel={Response}
  ]
    \addplot[Blue,thick,domain=0:6,samples=101] {exp(-x)*sin(deg(5*x))};
  \end{axis}
  \begin{axis}[
    tour axis,
    at={(245bp,155bp)},
    width=95bp,
    height=60bp,
    xmin=1,
    xmax=2,
    title={Detail},
    axis background/.style={fill=white},
    tick label style={font=\tiny},
    title style={font=\tiny}
  ]
    \addplot[Teal,thick,domain=1:2,samples=61] {exp(-x)*sin(deg(5*x))};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-005};
\end{tikzpicture}
\end{document}







examples/PGF-13-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=4,
    ymin=18,
    ymax=28,
    axis y line*=left,
    axis x line*=bottom,
    xlabel={Time (h)},
    ylabel={Temperature ($^\circ$C)},
    ylabel style={text=Blue},
    yticklabel style={text=Blue}
  ]
    \addplot[Blue,thick,mark=*] coordinates {(0,20) (1,21) (2,23) (3,22) (4,25)};
  \end{axis}
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=4,
    ymin=940,
    ymax=1000,
    axis y line*=right,
    axis x line=none,
    ylabel={Pressure (hPa)},
    ylabel style={text=Teal},
    yticklabel style={text=Teal}
  ]
    \addplot[Teal,thick,mark=square*] coordinates {(0,980) (1,970) (2,960) (3,975) (4,950)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-13-006};
\end{tikzpicture}
\end{document}







examples/PGF-14-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \pgfplotsset{response/.style={thick,mark=*,mark repeat=6,mark size=2pt}}
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={Value}
  ]
    \addplot[response,Blue,domain=-3:3,samples=61] {sin(deg(x))};
    \addplot[response,Teal,domain=-3:3,samples=61] {cos(deg(x))};
    \legend{Sine,Cosine}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-001};
\end{tikzpicture}
\end{document}







examples/PGF-14-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \pgfplotscreateplotcyclelist{responses}{
    Blue,solid,mark=*\\
    Teal,dashed,mark=square*\\
    Orange,dotted,mark=triangle*\\
  }
  \begin{axis}[
    tour axis,
    cycle list name=responses,
    xlabel={Input},
    ylabel={Response}
  ]
    \addplot+[domain=0:5,samples=21] {x};
    \addplot+[domain=0:5,samples=21] {.7*x+.8};
    \addplot+[domain=0:5,samples=21] {.4*x+1.6};
    \legend{A,B,C}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-002};
\end{tikzpicture}
\end{document}







examples/PGF-14-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={Time $t$ (s)},
    ylabel={$A(t)=A_0 e^{-t/\tau}$},
    title={$\tau=1.5\,\mathrm{s}$}
  ]
    \addplot[Blue,thick,domain=0:5,samples=81] {exp(-x/1.5)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-003};
\end{tikzpicture}
\end{document}







examples/PGF-14-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xlabel={$x$},
    ylabel={Density}
  ]
    \addplot[Blue,thick,domain=-3:3,samples=81] {exp(-x*x)};
    \node[anchor=north east,fill=white,inner sep=3pt]
      at (rel axis cs:.97,.94) {$n=100$};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-004};
\end{tikzpicture}
\end{document}







examples/PGF-14-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ybar,
    enlarge x limits=.2,
    bar width=19bp,
    ymin=0,
    xtick={1,2,3},
    xticklabels={A,B,C},
    ylabel={Count},
    legend pos=north west
  ]
    \addplot[pattern=north east lines,draw=black] coordinates {(1,4) (2,7) (3,5)};
    \addplot[pattern=dots,draw=black] coordinates {(1,6) (2,5) (3,8)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-005};
\end{tikzpicture}
\end{document}







examples/PGF-14-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    at={(80bp,65bp)},
    width=250bp,
    height=140bp,
    xlabel={Elapsed time (s)},
    ylabel={Normalized signal},
    grid=major
  ]
    \addplot[Blue,thick,mark=*,mark repeat=5,domain=0:6,samples=41] {exp(-x/2)};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-14-006};
\end{tikzpicture}
\end{document}







examples/PGF-15-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    ymin=0,
    xmin=.5,
    xmax=6.5,
    xlabel={Observation},
    ylabel={Value}
  ]
    \addplot[ycomb,Blue,thick,mark=*,mark size=2.5pt] coordinates {
      (1,2) (2,5) (3,3) (4,7) (5,4) (6,6)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-001};
\end{tikzpicture}
\end{document}







examples/PGF-15-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=5,
    ymin=0,
    ymax=8,
    xlabel={Time step},
    ylabel={Held value}
  ]
    \addplot[const plot mark left,Blue,thick,mark=*] coordinates {
      (0,2) (1,5) (2,3) (3,7) (4,4) (5,6)
    };
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-002};
\end{tikzpicture}
\end{document}







examples/PGF-15-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{polaraxis}[
    width=245bp,height=220bp,
    at={(75bp,25bp)},anchor=south west,
    grid=both,ymin=0,ymax=1.5,
    ytick={.5,1,1.5},tick label style={font=\scriptsize}
  ]
    \addplot[Blue,thick,domain=0:360,samples=181] {1+.35*cos(3*x)};
  \end{polaraxis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-003};
\end{tikzpicture}
\end{document}







examples/PGF-15-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=6,
    ymin=0,
    ymax=5,
    xlabel={$x$},
    ylabel={$y$}
  ]
    \pgfplotsextra{
    \foreach \x/\y/\n in {1/1/4,2/3/9,3/2/16,4/4/25,5/2/36} {
      \pgfmathsetmacro{\radius}{2*sqrt(\n)}
      \fill[Blue,opacity=.5] (axis cs:\x,\y) circle[radius=\radius bp];
      \node[above=13bp,font=\scriptsize] at (axis cs:\x,\y) {\n};
    }
    }
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-004};
\end{tikzpicture}
\end{document}







examples/PGF-15-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \def\Radius{35}
  \foreach \q/\r/\n in {0/0/3,1/0/4,-1/0/1,0/1/5,0/-1/2,1/-1/2,-1/1/1} {
    \pgfmathsetmacro{\cx}{210+sqrt(3)*\Radius*(\q+\r/2)}
    \pgfmathsetmacro{\cy}{140+1.5*\Radius*\r}
    \pgfmathsetmacro{\tone}{10+14*\n}
    \begin{scope}[shift={(\cx,\cy)}]
      \path[fill=Blue!\tone,draw=white,line width=1pt]
        (90:\Radius) -- (150:\Radius) -- (210:\Radius) --
        (270:\Radius) -- (330:\Radius) -- (30:\Radius) -- cycle;
      \node at (0,0) {\n};
    \end{scope}
  }
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-005};
\end{tikzpicture}
\end{document}







examples/PGF-15-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{ternaryaxis}[
    width=260bp,height=220bp,
    at={(70bp,25bp)},anchor=south west,
    xlabel={A},ylabel={B},zlabel={C},
    grid=major,tick label style={font=\scriptsize}
  ]
    \addplot3[only marks,Blue,mark=*,mark size=3pt] coordinates {
      (.2,.3,.5) (.5,.2,.3) (.1,.7,.2) (.4,.4,.2) (.6,.1,.3)
    };
  \end{ternaryaxis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-15-006};
\end{tikzpicture}
\end{document}







examples/PGF-16-001.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=.4,
    xmax=5.6,
    ymin=0,
    ymax=12,
    xtick={1,2,3,4,5},
    xticklabels={Start,+3,-4,+2,End},
    ylabel={Cumulative total}
  ]
    \path[fill=Blue!70] (axis cs:.7,0) rectangle (axis cs:1.3,8);
    \path[fill=Teal!70] (axis cs:1.7,8) rectangle (axis cs:2.3,11);
    \path[fill=Orange!75] (axis cs:2.7,7) rectangle (axis cs:3.3,11);
    \path[fill=Teal!70] (axis cs:3.7,7) rectangle (axis cs:4.3,9);
    \path[fill=Blue!70] (axis cs:4.7,0) rectangle (axis cs:5.3,9);
    \draw[gray] (axis cs:1.3,8) -- (axis cs:1.7,8);
    \draw[gray] (axis cs:2.3,11) -- (axis cs:2.7,11);
    \draw[gray] (axis cs:3.3,7) -- (axis cs:3.7,7);
    \draw[gray] (axis cs:4.3,9) -- (axis cs:4.7,9);
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-001};
\end{tikzpicture}
\end{document}







examples/PGF-16-002.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=0,
    xmax=10,
    ymin=.5,
    ymax=4.5,
    ytick={1,2,3,4},
    yticklabels={A,B,C,D},
    xlabel={Measurement},
    legend pos=south east
  ]
    \pgfplotsextra{
      \foreach \y/\a/\b in {1/2/5,2/4/7,3/3/6,4/5/8}
        \draw[gray,thick] (axis cs:\a,\y) -- (axis cs:\b,\y);
    }
    \addplot[only marks,Blue,mark=*,mark size=3pt]
      coordinates {(2,1) (4,2) (3,3) (5,4)};
    \addplot[only marks,Teal,mark=*,mark size=3pt]
      coordinates {(5,1) (7,2) (6,3) (8,4)};
    \legend{Before,After}
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-002};
\end{tikzpicture}
\end{document}







examples/PGF-16-003.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{axis}[
    tour axis,
    xmin=-.15,
    xmax=1.15,
    ymin=0,
    ymax=10,
    xtick={0,1},
    xticklabels={Before,After},
    ylabel={Value}
  ]
    \addplot[Blue,thick,mark=*] coordinates {(0,3) (1,7)};
    \addplot[Teal,thick,mark=square*] coordinates {(0,6) (1,5)};
    \addplot[Orange,thick,mark=triangle*] coordinates {(0,8) (1,9)};
    \node[anchor=east,text=Blue] at (axis cs:0,3) {A};
    \node[anchor=east,text=Teal] at (axis cs:0,6) {B};
    \node[anchor=east,text=Orange] at (axis cs:0,8) {C};
  \end{axis}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-003};
\end{tikzpicture}
\end{document}







examples/PGF-16-004.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \begin{scope}[shift={(210,140)},x=90bp,y=30bp]
    \draw[gray] (0,-3.3) -- (0,3.3);
    \filldraw[fill=Blue!25,draw=Blue,thick]
      plot[domain=-3:3,samples=81,variable=\t]
        ({.6*exp(-\t*\t/2)},{\t}) --
      plot[domain=3:-3,samples=81,variable=\t]
        ({-.6*exp(-\t*\t/2)},{\t}) -- cycle;
    \draw[Teal,very thick] (-.3,0) -- (.3,0);
    \foreach \v in {-3,0,3}
      \node[anchor=east] at (-.8,\v) {\v};
    \node[below] at (0,-3.5) {Density shape};
  \end{scope}
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-004};
\end{tikzpicture}
\end{document}







examples/PGF-16-005.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \path[fill=Blue!35] (85,120) -- (85,180)
    .. controls (185,180) and (235,180) .. (320,180)
    -- (320,120) .. controls (235,120) and (185,120) .. cycle;
  \path[fill=Teal!35] (85,80) -- (85,120)
    .. controls (185,120) and (235,95) .. (320,95)
    -- (320,55) .. controls (235,55) and (185,80) .. cycle;
  \fill[Blue] (65,80) rectangle (85,180);
  \fill[Blue] (320,120) rectangle (340,180);
  \fill[Teal] (320,55) rectangle (340,95);
  \node[anchor=east] at (60,130) {100};
  \node[anchor=west] at (345,150) {60};
  \node[anchor=west] at (345,75) {40};
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-005};
\end{tikzpicture}
\end{document}







examples/PGF-16-006.tex

\documentclass[tikz,border=4pt]{standalone}
\usepackage{pgfplots,pgfplotstable,amsmath,booktabs}
\usetikzlibrary{arrows.meta,positioning,calc,fit,backgrounds,patterns,
  patterns.meta,decorations.pathreplacing,matrix,shapes.geometric,
  intersections,shadows}
\usepgfplotslibrary{statistics,groupplots,fillbetween,polar,colormaps,ternary}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Purple}{HTML}{83558F}
\pgfplotsset{tour axis/.style={
  width=300bp,
  height=175bp,
  scale only axis,
  at={(48bp,42bp)},
  anchor=south west,
  axis lines=left,
  tick align=outside,
  tick label style={font=\scriptsize},
  label style={font=\small},
  legend style={draw=none,fill=white,font=\scriptsize}
}}
\typeout{PGFplots version: \pgfplotsversion; TikZ version: \pgfversion}
\begin{document}
\begin{tikzpicture}[x=1bp,y=1bp,font=\small]
  \path[use as bounding box,fill=white] (0,0) rectangle (420,280);
% BEGIN EXAMPLE
  \foreach \i in {1,...,6} {
    \coordinate (n\i) at (40+55*\i,80);
    \fill[Blue] (n\i) circle[radius=5];
    \node[below=8bp] at (n\i) {\i};
  }
  \foreach \a/\b in {1/3,1/6,2/4,3/5,4/6}
    \draw[Teal,thick] (n\a) to[out=75,in=105] (n\b);
% END EXAMPLE
  \node[anchor=north east,font=\tiny,text=black!60]
    at (416,276) {PGF-16-006};
\end{tikzpicture}
\end{document}
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# Licensing

These terms apply to original material by Lukas C. Bossert in this repository,
including its published HTML/PDF guides and downloadable packages.
The two licenses cover different parts of the project.

## Content — CC0 1.0 Universal

Tutorial prose, documentation text, individual example code, input fixtures,
example results, plots, illustrations and repository artwork are dedicated to
the public domain under [CC0 1.0 Universal](https://creativecommons.org/publicdomain/zero/1.0/).
You may reuse this content without attribution. Full legal text:
[LICENSES/CC0-1.0.txt](LICENSES/CC0-1.0.txt).

## Structure — CC BY 4.0 International

The original, copyrightable selection and arrangement of the tours, page design,
layouts, templates and the publishing/build framework implementation are licensed
under [Creative Commons Attribution 4.0 International](https://creativecommons.org/licenses/by/4.0/).
This includes publisher, rendering, navigation and build code; tutorial example
code remains CC0. Copyright in this structural material: Lukas C. Bossert.
Full legal text: [LICENSES/CC-BY-4.0.txt](LICENSES/CC-BY-4.0.txt).

When sharing this structural material or adaptations, give appropriate credit,
retain supplied notices, link to CC BY 4.0 and the source where reasonably
practicable, and indicate changes. A suitable credit is:

> Tour guides structure and publishing framework by Lukas C. Bossert,
> licensed under CC BY 4.0. Source: https://codeberg.org/lukascbossert/tourguides.
> Changes: describe your changes, if any.

Abstract ideas, methods and facts are not subject to these copyright conditions.
Credit for inspiration from the tour concept is appreciated as a courtesy.
See [Creative Commons' explanation of ideas and database structure](https://creativecommons.org/faq/#what-components-of-a-database-are-protected-by-copyright).

## Third-party material

Existing third-party material, fonts, dependencies, quoted material and their
license/attribution notices retain their respective terms. The terms above apply
only to rights held by Lukas C. Bossert; they do not relicense third-party work.
Both Creative Commons legal tools include their own warranty disclaimers.







LICENSES/CC-BY-4.0.txt

Attribution 4.0 International

=======================================================================
Creative Commons Corporation ("Creative Commons") is not a law firm and
does not provide legal services or legal advice. Distribution of
Creative Commons public licenses does not create a lawyer-client or
other relationship. Creative Commons makes its licenses and related
information available on an "as-is" basis. Creative Commons gives no
warranties regarding its licenses, any material licensed under their
terms and conditions, or any related information. Creative Commons
disclaims all liability for damages resulting from their use to the
fullest extent possible.
Using Creative Commons Public Licenses

Creative Commons public licenses provide a standard set of terms and
conditions that creators and other rights holders may use to share
original works of authorship and other material subject to copyright
and certain other rights specified in the public license below. The
following considerations are for informational purposes only, are not
exhaustive, and do not form part of our licenses.
     Considerations for licensors: Our public licenses are
     intended for use by those authorized to give the public
     permission to use material in ways otherwise restricted by
     copyright and certain other rights. Our licenses are
     irrevocable. Licensors should read and understand the terms
     and conditions of the license they choose before applying it.
     Licensors should also secure all rights necessary before
     applying our licenses so that the public can reuse the
     material as expected. Licensors should clearly mark any
     material not subject to the license. This includes other CC-
     licensed material, or material used under an exception or
     limitation to copyright. More considerations for licensors:
    wiki.creativecommons.org/Considerations_for_licensors
     Considerations for the public: By using one of our public
     licenses, a licensor grants the public permission to use the
     licensed material under specified terms and conditions. If
     the licensor's permission is not necessary for any reason--for
     example, because of any applicable exception or limitation to
     copyright--then that use is not regulated by the license. Our
     licenses grant only permissions under copyright and certain
     other rights that a licensor has authority to grant. Use of
     the licensed material may still be restricted for other
     reasons, including because others have copyright or other
     rights in the material. A licensor may make special requests,
     such as asking that all changes be marked or described.
     Although not required by our licenses, you are encouraged to
     respect those requests where reasonable. More considerations
     for the public:
    wiki.creativecommons.org/Considerations_for_licensees
=======================================================================

Creative Commons Attribution 4.0 International Public License
By exercising the Licensed Rights (defined below), You accept and agree
to be bound by the terms and conditions of this Creative Commons
Attribution 4.0 International Public License ("Public License"). To the
extent this Public License may be interpreted as a contract, You are
granted the Licensed Rights in consideration of Your acceptance of
these terms and conditions, and the Licensor grants You such rights in
consideration of benefits the Licensor receives from making the
Licensed Material available under these terms and conditions.

Section 1 -- Definitions.
  a. Adapted Material means material subject to Copyright and Similar
     Rights that is derived from or based upon the Licensed Material
     and in which the Licensed Material is translated, altered,
     arranged, transformed, or otherwise modified in a manner requiring
     permission under the Copyright and Similar Rights held by the
     Licensor. For purposes of this Public License, where the Licensed
     Material is a musical work, performance, or sound recording,
     Adapted Material is always produced where the Licensed Material is
     synched in timed relation with a moving image.
  b. Adapter's License means the license You apply to Your Copyright
     and Similar Rights in Your contributions to Adapted Material in
     accordance with the terms and conditions of this Public License.
  c. Copyright and Similar Rights means copyright and/or similar rights
     closely related to copyright including, without limitation,
     performance, broadcast, sound recording, and Sui Generis Database
     Rights, without regard to how the rights are labeled or
     categorized. For purposes of this Public License, the rights
     specified in Section 2(b)(1)-(2) are not Copyright and Similar
     Rights.
  d. Effective Technological Measures means those measures that, in the
     absence of proper authority, may not be circumvented under laws
     fulfilling obligations under Article 11 of the WIPO Copyright
     Treaty adopted on December 20, 1996, and/or similar international
     agreements.

  e. Exceptions and Limitations means fair use, fair dealing, and/or
     any other exception or limitation to Copyright and Similar Rights
     that applies to Your use of the Licensed Material.
  f. Licensed Material means the artistic or literary work, database,
     or other material to which the Licensor applied this Public
     License.

  g. Licensed Rights means the rights granted to You subject to the
     terms and conditions of this Public License, which are limited to
     all Copyright and Similar Rights that apply to Your use of the
     Licensed Material and that the Licensor has authority to license.
  h. Licensor means the individual(s) or entity(ies) granting rights
     under this Public License.
  i. Share means to provide material to the public by any means or
     process that requires permission under the Licensed Rights, such
     as reproduction, public display, public performance, distribution,
     dissemination, communication, or importation, and to make material
     available to the public including in ways that members of the
     public may access the material from a place and at a time
     individually chosen by them.
  j. Sui Generis Database Rights means rights other than copyright
     resulting from Directive 96/9/EC of the European Parliament and of
     the Council of 11 March 1996 on the legal protection of databases,
     as amended and/or succeeded, as well as other essentially
     equivalent rights anywhere in the world.

  k. You means the individual or entity exercising the Licensed Rights
     under this Public License. Your has a corresponding meaning.


Section 2 -- Scope.

  a. License grant.
       1. Subject to the terms and conditions of this Public License,
          the Licensor hereby grants You a worldwide, royalty-free,
          non-sublicensable, non-exclusive, irrevocable license to
          exercise the Licensed Rights in the Licensed Material to:

            a. reproduce and Share the Licensed Material, in whole or
               in part; and

            b. produce, reproduce, and Share Adapted Material.
       2. Exceptions and Limitations. For the avoidance of doubt, where
          Exceptions and Limitations apply to Your use, this Public
          License does not apply, and You do not need to comply with
          its terms and conditions.

       3. Term. The term of this Public License is specified in Section
          6(a).
       4. Media and formats; technical modifications allowed. The
          Licensor authorizes You to exercise the Licensed Rights in
          all media and formats whether now known or hereafter created,
          and to make technical modifications necessary to do so. The
          Licensor waives and/or agrees not to assert any right or
          authority to forbid You from making technical modifications
          necessary to exercise the Licensed Rights, including
          technical modifications necessary to circumvent Effective
          Technological Measures. For purposes of this Public License,
          simply making modifications authorized by this Section 2(a)
          (4) never produces Adapted Material.
       5. Downstream recipients.

            a. Offer from the Licensor -- Licensed Material. Every
               recipient of the Licensed Material automatically
               receives an offer from the Licensor to exercise the
               Licensed Rights under the terms and conditions of this
               Public License.
            b. No downstream restrictions. You may not offer or impose
               any additional or different terms or conditions on, or
               apply any Effective Technological Measures to, the
               Licensed Material if doing so restricts exercise of the
               Licensed Rights by any recipient of the Licensed
               Material.
       6. No endorsement. Nothing in this Public License constitutes or
          may be construed as permission to assert or imply that You
          are, or that Your use of the Licensed Material is, connected
          with, or sponsored, endorsed, or granted official status by,
          the Licensor or others designated to receive attribution as
          provided in Section 3(a)(1)(A)(i).

  b. Other rights.
       1. Moral rights, such as the right of integrity, are not
          licensed under this Public License, nor are publicity,
          privacy, and/or other similar personality rights; however, to
          the extent possible, the Licensor waives and/or agrees not to
          assert any such rights held by the Licensor to the limited
          extent necessary to allow You to exercise the Licensed
          Rights, but not otherwise.
       2. Patent and trademark rights are not licensed under this
          Public License.

       3. To the extent possible, the Licensor waives any right to
          collect royalties from You for the exercise of the Licensed
          Rights, whether directly or through a collecting society
          under any voluntary or waivable statutory or compulsory
          licensing scheme. In all other cases the Licensor expressly
          reserves any right to collect such royalties.

Section 3 -- License Conditions.

Your exercise of the Licensed Rights is expressly made subject to the
following conditions.

  a. Attribution.

       1. If You Share the Licensed Material (including in modified
          form), You must:

            a. retain the following if it is supplied by the Licensor
               with the Licensed Material:
                 i. identification of the creator(s) of the Licensed
                    Material and any others designated to receive
                    attribution, in any reasonable manner requested by
                    the Licensor (including by pseudonym if
                    designated);

                ii. a copyright notice;

               iii. a notice that refers to this Public License;

                iv. a notice that refers to the disclaimer of
                    warranties;
                 v. a URI or hyperlink to the Licensed Material to the
                    extent reasonably practicable;

            b. indicate if You modified the Licensed Material and
               retain an indication of any previous modifications; and

            c. indicate the Licensed Material is licensed under this
               Public License, and include the text of, or the URI or
               hyperlink to, this Public License.
       2. You may satisfy the conditions in Section 3(a)(1) in any
          reasonable manner based on the medium, means, and context in
          which You Share the Licensed Material. For example, it may be
          reasonable to satisfy the conditions by providing a URI or
          hyperlink to a resource that includes the required
          information.
       3. If requested by the Licensor, You must remove any of the
          information required by Section 3(a)(1)(A) to the extent
          reasonably practicable.

       4. If You Share Adapted Material You produce, the Adapter's
          License You apply must not prevent recipients of the Adapted
          Material from complying with this Public License.


Section 4 -- Sui Generis Database Rights.
Where the Licensed Rights include Sui Generis Database Rights that
apply to Your use of the Licensed Material:

  a. for the avoidance of doubt, Section 2(a)(1) grants You the right
     to extract, reuse, reproduce, and Share all or a substantial
     portion of the contents of the database;
  b. if You include all or a substantial portion of the database
     contents in a database in which You have Sui Generis Database
     Rights, then the database in which You have Sui Generis Database
     Rights (but not its individual contents) is Adapted Material; and

  c. You must comply with the conditions in Section 3(a) if You Share
     all or a substantial portion of the contents of the database.
For the avoidance of doubt, this Section 4 supplements and does not
replace Your obligations under this Public License where the Licensed
Rights include other Copyright and Similar Rights.


Section 5 -- Disclaimer of Warranties and Limitation of Liability.
  a. UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
     EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL AS-IS
     AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
     ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
     IMPLIED, STATUTORY, OR OTHER. THIS INCLUDES, WITHOUT LIMITATION,
     WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
     PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
     ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
     KNOWN OR DISCOVERABLE. WHERE DISCLAIMERS OF WARRANTIES ARE NOT
     ALLOWED IN FULL OR IN PART, THIS DISCLAIMER MAY NOT APPLY TO YOU.
  b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
     TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
     NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
     INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
     COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THIS PUBLIC LICENSE OR
     USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
     ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
     DAMAGES. WHERE A LIMITATION OF LIABILITY IS NOT ALLOWED IN FULL OR
     IN PART, THIS LIMITATION MAY NOT APPLY TO YOU.
  c. The disclaimer of warranties and limitation of liability provided
     above shall be interpreted in a manner that, to the extent
     possible, most closely approximates an absolute disclaimer and
     waiver of all liability.


Section 6 -- Term and Termination.

  a. This Public License applies for the term of the Copyright and
     Similar Rights licensed here. However, if You fail to comply with
     this Public License, then Your rights under this Public License
     terminate automatically.
  b. Where Your right to use the Licensed Material has terminated under
     Section 6(a), it reinstates:

       1. automatically as of the date the violation is cured, provided
          it is cured within 30 days of Your discovery of the
          violation; or

       2. upon express reinstatement by the Licensor.

     For the avoidance of doubt, this Section 6(b) does not affect any
     right the Licensor may have to seek remedies for Your violations
     of this Public License.
  c. For the avoidance of doubt, the Licensor may also offer the
     Licensed Material under separate terms or conditions or stop
     distributing the Licensed Material at any time; however, doing so
     will not terminate this Public License.

  d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
     License.


Section 7 -- Other Terms and Conditions.

  a. The Licensor shall not be bound by any additional or different
     terms or conditions communicated by You unless expressly agreed.
  b. Any arrangements, understandings, or agreements regarding the
     Licensed Material not stated herein are separate from and
     independent of the terms and conditions of this Public License.


Section 8 -- Interpretation.

  a. For the avoidance of doubt, this Public License does not, and
     shall not be interpreted to, reduce, limit, restrict, or impose
     conditions on any use of the Licensed Material that could lawfully
     be made without permission under this Public License.
  b. To the extent possible, if any provision of this Public License is
     deemed unenforceable, it shall be automatically reformed to the
     minimum extent necessary to make it enforceable. If the provision
     cannot be reformed, it shall be severed from this Public License
     without affecting the enforceability of the remaining terms and
     conditions.
  c. No term or condition of this Public License will be waived and no
     failure to comply consented to unless expressly agreed to by the
     Licensor.

  d. Nothing in this Public License constitutes or may be interpreted
     as a limitation upon, or waiver of, any privileges and immunities
     that apply to the Licensor or You, including from the legal
     processes of any jurisdiction or authority.


=======================================================================
Creative Commons is not a party to its public
licenses. Notwithstanding, Creative Commons may elect to apply one of
its public licenses to material it publishes and in those instances
will be considered the â��Licensor.â�� The text of the Creative Commons
public licenses is dedicated to the public domain under the CC0 Public
Domain Dedication. Except for the limited purpose of indicating that
material is shared under a Creative Commons public license or as
otherwise permitted by the Creative Commons policies published at
creativecommons.org/policies, Creative Commons does not authorize the
use of the trademark "Creative Commons" or any other trademark or logo
of Creative Commons without its prior written consent including,
without limitation, in connection with any unauthorized modifications
to any of its public licenses or any other arrangements,
understandings, or agreements concerning use of licensed material. For
the avoidance of doubt, this paragraph does not form part of the
public licenses.
Creative Commons may be contacted at creativecommons.org.







LICENSES/CC0-1.0.txt

Creative Commons Legal Code

CC0 1.0 Universal
    CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE
    LEGAL SERVICES. DISTRIBUTION OF THIS DOCUMENT DOES NOT CREATE AN
    ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS
    INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES
    REGARDING THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS
    PROVIDED HEREUNDER, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM
    THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS PROVIDED
    HEREUNDER.
Statement of Purpose

The laws of most jurisdictions throughout the world automatically confer
exclusive Copyright and Related Rights (defined below) upon the creator
and subsequent owner(s) (each and all, an "owner") of an original work of
authorship and/or a database (each, a "Work").
Certain owners wish to permanently relinquish those rights to a Work for
the purpose of contributing to a commons of creative, cultural and
scientific works ("Commons") that the public can reliably and without fear
of later claims of infringement build upon, modify, incorporate in other
works, reuse and redistribute as freely as possible in any form whatsoever
and for any purposes, including without limitation commercial purposes.
These owners may contribute to the Commons to promote the ideal of a free
culture and the further production of creative, cultural and scientific
works, or to gain reputation or greater distribution for their Work in
part through the use and efforts of others.
For these and/or other purposes and motivations, and without any
expectation of additional consideration or compensation, the person
associating CC0 with a Work (the "Affirmer"), to the extent that he or she
is an owner of Copyright and Related Rights in the Work, voluntarily
elects to apply CC0 to the Work and publicly distribute the Work under its
terms, with knowledge of his or her Copyright and Related Rights in the
Work and the meaning and intended legal effect of CC0 on those rights.
1. Copyright and Related Rights. A Work made available under CC0 may be
protected by copyright and related or neighboring rights ("Copyright and
Related Rights"). Copyright and Related Rights include, but are not
limited to, the following:
  i. the right to reproduce, adapt, distribute, perform, display,
     communicate, and translate a Work;
 ii. moral rights retained by the original author(s) and/or performer(s);
iii. publicity and privacy rights pertaining to a person's image or
     likeness depicted in a Work;
 iv. rights protecting against unfair competition in regards to a Work,
     subject to the limitations in paragraph 4(a), below;
  v. rights protecting the extraction, dissemination, use and reuse of data
     in a Work;
 vi. database rights (such as those arising under Directive 96/9/EC of the
     European Parliament and of the Council of 11 March 1996 on the legal
     protection of databases, and under any national implementation
     thereof, including any amended or successor version of such
     directive); and
vii. other similar, equivalent or corresponding rights throughout the
     world based on applicable law or treaty, and any national
     implementations thereof.
2. Waiver. To the greatest extent permitted by, but not in contravention
of, applicable law, Affirmer hereby overtly, fully, permanently,
irrevocably and unconditionally waives, abandons, and surrenders all of
Affirmer's Copyright and Related Rights and associated claims and causes
of action, whether now known or unknown (including existing as well as
future claims and causes of action), in the Work (i) in all territories
worldwide, (ii) for the maximum duration provided by applicable law or
treaty (including future time extensions), (iii) in any current or future
medium and for any number of copies, and (iv) for any purpose whatsoever,
including without limitation commercial, advertising or promotional
purposes (the "Waiver"). Affirmer makes the Waiver for the benefit of each
member of the public at large and to the detriment of Affirmer's heirs and
successors, fully intending that such Waiver shall not be subject to
revocation, rescission, cancellation, termination, or any other legal or
equitable action to disrupt the quiet enjoyment of the Work by the public
as contemplated by Affirmer's express Statement of Purpose.
3. Public License Fallback. Should any part of the Waiver for any reason
be judged legally invalid or ineffective under applicable law, then the
Waiver shall be preserved to the maximum extent permitted taking into
account Affirmer's express Statement of Purpose. In addition, to the
extent the Waiver is so judged Affirmer hereby grants to each affected
person a royalty-free, non transferable, non sublicensable, non exclusive,
irrevocable and unconditional license to exercise Affirmer's Copyright and
Related Rights in the Work (i) in all territories worldwide, (ii) for the
maximum duration provided by applicable law or treaty (including future
time extensions), (iii) in any current or future medium and for any number
of copies, and (iv) for any purpose whatsoever, including without
limitation commercial, advertising or promotional purposes (the
"License"). The License shall be deemed effective as of the date CC0 was
applied by Affirmer to the Work. Should any part of the License for any
reason be judged legally invalid or ineffective under applicable law, such
partial invalidity or ineffectiveness shall not invalidate the remainder
of the License, and in such case Affirmer hereby affirms that he or she
will not (i) exercise any of his or her remaining Copyright and Related
Rights in the Work or (ii) assert any associated claims and causes of
action with respect to the Work, in either case contrary to Affirmer's
express Statement of Purpose.
4. Limitations and Disclaimers.
 a. No trademark or patent rights held by Affirmer are waived, abandoned,
    surrendered, licensed or otherwise affected by this document.
 b. Affirmer offers the Work as-is and makes no representations or
    warranties of any kind concerning the Work, express, implied,
    statutory or otherwise, including without limitation warranties of
    title, merchantability, fitness for a particular purpose, non
    infringement, or the absence of latent or other defects, accuracy, or
    the present or absence of errors, whether or not discoverable, all to
    the greatest extent permissible under applicable law.
 c. Affirmer disclaims responsibility for clearing rights of other persons
    that may apply to the Work or any use thereof, including without
    limitation any person's Copyright and Related Rights in the Work.
    Further, Affirmer disclaims responsibility for obtaining any necessary
    consents, permissions or other rights required for any use of the
    Work.
 d. Affirmer understands and acknowledges that Creative Commons is not a
    party to this document and has no duty or obligation with respect to
    this CC0 or use of the Work.
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Compile from this archive root, keeping data/ next to examples/.
mkdir -p output
pdflatex -no-shell-escape -interaction=nonstopmode -halt-on-error -output-directory=output examples/PGF-01-001.tex





