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Breve histdrico

o criado e registrado em 2008-04-08 por Chris;cian Feuersanger.

@ varias versoes relatadas:
» home page e repositério: http://pgfplots.sourceforge.net/.

» disponibilizada: https://www.ctan.org/pkg/pgfplots

» versdo atual: 1.18.1 (2021-05-15)
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O que é pgfplots?
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O que é pgfplots?

Graficos lineares, semilog, logaritmicos
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Fonte: Adaptado de Feuersdnger (2021b)
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O que é pgfplots?
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Fonte: Adaptado de Feuersidnger (2021b)
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O que é pgfplots?

€ um software free sob licenca GNU 3.0;

©

é uma ferramenta de apresentacdo de graficos de alta qualidade a partir de dados ou
de fungdes matematicas;

gera figuras consistentes com os requisitos de tipo e tamanho de fonte;
trabalha diretamente com o modo matematico do TgX;

nao ha necessidade de softwares externos;

© 0 0 ©

mantém a consisténcia do documento através de ajustes, configuragcGes e estilos no
preambulo;

@ produz arquivos graficos (.pdf ou .eps) através de bibliotecas do Tikz.

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021 6/77



Itens

@ Introducio

o Consideracoes

(@ Tipo de Gréfico
(@ Customizagio

(@ Animacio

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots

TUG 2021

7/77



Consideracoes:

o PGPLOTS requer o PGF;
Verifique se estd instalado em seu computador (offline), e
estd disponivel nos ambientes online;
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Preliminares:

o No preambulo:

Primeiro pacote: ¢

\usepackage{etex}

@Maiores detalhes sobre registradores em Feuersianger (2021a, p. 14)
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Introducdo ao pgfplots
Introducio R
L Definicdes do ambiente
L Preliminares:

2021-08-12

De Feuersanger (2021a, p. 14) documentagdo do PGFPlots, possiveis causas de problemas nos
registros para PGF e PGFPLOTS:

Some of these cases are:

1. The axis range (for example, for x:) becomes relatively small. It's no
matter if you have absolutely small ranges like [10~18 10717].
But if you have an axis range like [1.99999999, 2], where a lot of
significant digits are necessary, this may be problematic. |[...]

2. This may happen as well if you only view a very small portion of the
data range. [...]
Consider using the restrict z to domain*=hmini:hmaxi key in such a
case, where the hmini and hmaxi should be (say) four times of your axis
limits (see page 397 for details).

3. The axis equal key will be confused if x and y have a very different scale.

4. You may have found a bug — please contact the developers.



Preliminares:

o No preambulo:
\usepackage{etex}

\usepackage{pgfplots}
\pgfplotsset{compat=1.18}
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Preliminares:

@ no corpo do documento:

\begin{tikzpicture} : Tk
\begin{env} [keys] S
\addplot. . pto, linha,
\addplotS - superficie
\legend. . legenda
\end{env}

\end{tikzpicture}
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Detalhar um pouco
Tikz

o Possui todas as opcdes graficas do Tikz?:
» op¢oes e chaves;
» conjuntos - tikzset;
» estilos - styles;
Podem ser ativadas local e globalmente no documento;

o Possui varios eixos (axis).
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Detalhar um pouco
axis

o Possui as opgdes e estilos para os eixos (local e globalmente);

o Possui vérias plotagens (addplots).
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Detalhar um pouco
axis

o Possui as opgdes e estilos para os eixos (local e globalmente);

o Possui vérias plotagens (addplots).

Opcoes para eixos:

Ambiente Tipo de escala

eixo x | eixoy

axis | linear | linear

semilogxaxis | log | linear
semilogyaxis | linear | log
loglogaxis | log log
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Detalhar um pouco
addplot

o Possui as opc¢oes e estilos para as plotagens;
Podem ser definidas local e globalmente.
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Detalhar um pouco
addplot

o Possui as opc¢oes e estilos para as plotagens;
Podem ser definidas local e globalmente.

Comandos para plotagens:
addplot insere uma plotagem 2D;

addplot3 insere uma plotagem 3D;

addplot+ explicado mais adiante.
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Estrutura mais elaborada

\begin{figure}[!ht]

\caption{Exemplo}\label{fig:Exemplo}

\begin{tikzpicture}[opt1]

begin{env} [keys1]
‘\addplot[opt2a]‘
[\addplot [opt2b] |

\legend. .
end{env}

begin{env} [keys2]
|\addplot [opt3al |
[\addplot [opt3b] |

\legend. .
end{env}
\end{tikzpicture}

\end{figure}

Emilio Eiji Kavamura (UFPR)

o o ambiente tikzpicture
(com as optl) estrutura
0S Varios eixos.

o cada ambiente eixo
(com as keysl e keys2)
definem a area grafica
para as plotagens.

o cada plotagem possui
suas opcoes
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Lista ciclica

O PGFPlots tem ajustes padrao(default).
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Fonte: Feuersdnger (2021a)
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Lista ciclica
Uso dos addplots

o addplot segue a seq. da lista;

o addplot[options]| insere as options
pausando a seq. da lista;

: o addplot+[options]| insere as options na
T T o s i sl 10 seq. da lista;

Entenda-se lista como sendo a padrao ou a definida pelo usudrio.
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Entrada de dados

O PGF tem basicamente trés formas de entrada de dados, através de:

@ dados estdao no arquivo .tex;
@ dados estdo em arquivo externo (.csv, por exemplo);

@ uma funcdo.

vejamos como funciona...
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Entrada de dados
Coordenadas no .tex

1\begin{tikzpicture}

\begin{axis}
3 \addplot coordinates { 0.6 | h
(0,0.1)(0.1,0.15)
5 (0.2,0.5)(0.3,0.62) 041 |
(0.4,0.56) (0.5,0.58)
7 (0.6,0.65) (0.7,0.6) 0.2 i
(0.8,0.58) (0.9,0.55) '
9 (1,0.52)};% \ \ \
\end{axis} 0 0.5 1

u\end{tikzpicture}

Fonte: Adaptado de Feuersanger (2021a, p. 41)

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021 17 /77



Entrada de dados
Tabelados no .tex

1\begin{tikzpicture}

\begin{axis}
3 \pgfplotstableread{A B
00
5 12
2 3}\dat
7 \addplot table from \dat;
\end{axis}
o\end{tikzpicture}

Fonte: Adaptado de Feuersénger (2021a, p. 45)
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Entrada de dados
Arquivo externo

1\begin{tikzpicture}

\begin{loglogaxis}
3 \addplot table
[x=a,y=B]
5 {plotdata/datafile.dat};
\end{loglogaxis}

7\end{tikzpicture}

Fonte: Adaptado de Feuersdnger (2021a, p. 402)
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uuuuuuuuuuuuuu

Introducdo ao pgfplots
Introducio
L_Entrada de dados
L_Entrada de dados

2021-08-12

Ha inimeras opgdes para se carregar dados de um arquivo externo,




Entrada de dados
Arquivo externo

1\begin{tikzpicture}

\begin{loglogaxis} 30
3 \addplot table
o 20
[x=a,y=B]
5 {plotdata/datafile.dat}()
\end{loglogaxis}
7\end{tikzpicture} 0

Fonte: Adaptado de Feuersdnger (2021a, p. 402)
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Entrada de dados
Funcao matematica

1l ]
1\begin{tikzpicture}
\begin{axis}
3 \addplot {sin(deg(x))}; O |
\end{axis}
s\end{tikzpicture} 1

Fonte: Adaptado de Feuersdnger (2021a, p. 402)
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2021-08-12

...................

Introducdo ao pgfplots
Introducio
L_Entrada de dados

L_Entrada de dados

Pode-se

e usar expressoes matematicas mas isso tem um custo.
"exp, sin, cos, sqrt, [...] can use exponents using the a”b syntax|...]"
(FEUERSANGER, 2021a, p. 20);

e usar expressdes matematicas para dados em tabela.
(FEUERSANGER, 2021a, subsec¢do 4.3.4 - p. 57);

e usar o processamento com GNUPIlot para expressdes mais elaboradas:

\addplot gnuplot
Feuersanger (2021a, subsec¢do 4.3.5 - p. 59)




Ajuste de aparéncias
Valores padroes

0.5

—0.5

—1

—6 —4
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1\begin{tikzpicture}

\begin{axis}
3 \addplot
{sin(deg(x))};
5 \end{axis}
\end{tikzpicture}
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Ajuste de aparéncias
Titulos

Portadora

\begin{axis}

. [[estiloR;]

title = Portadora,

4 xlabel = {$x$}, ylabel = {$y$}
xlabel style={yshift=2mm,},

6 ylabel style={xshift=-2mm,},
»]

\addplot {sin(deg(x))};
w\end{axis?}
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2021-08-12

Introducdo ao pgfplots
L-Introducio
L-Entrada de dados
L_Ajuste de aparéncias

Preambulo: Coloque no preambulo um estilo pré definido:
\pgfplotsset{
estiloA/.style={
axis Llines=middle,
font=\footnotesize\sffamily,
axis Llines=center,
inner axis line style={very thick,gray!70},
xlabel style={ at=(current axis.right of origin),
anchor=south east,
fill=red!20,},

ylabel style={ at=(current axis.above origin),
anchor=north east,
fill=blue!20,

Titu




Ajuste de aparéncias
Intervalos

Portadora
\begin{axis}
2 [estiloA,
title = Portadora,
4 xlabel = {$x$},
ylabel = {$y$},
6 xmin = -pi, xmax = +pi,
xlabel style={yshift=1mm,
8 xshift=-19mm,},

ylabel style={xshift=-19mm,},]
10
\addplot {sin(deg(x))};
2 \end{axis}
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Ajuste de aparéncias
Marcacoes nos eixos

Portadora
1 o

Y

Emilio Eiji Kavamura (UFPR)

12

16

Introducgdo ao pgfplots

\begin{axis}[estiloA,

scale=.80,

title = Portadora,

xlabel= {$x$}, ylabel= {$y$l},

xlabel style={yshift=1mm,
xshift= -2mm,},

ylabel style={xshift=-6mm,},

Xmin=-pi, xmax=+pi,

xtick={-pi,-.5*pi,...

domain=-pi:pi,

xticklabels={$-\pi$,
$-\frac{\pi}{2}$,
0,$\frac{\pi}{2}$,
$\pis$},]

,pilt,

\addplot {sin(deg(x))};

\end{axis}
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Ajuste de aparéncias

Grade

Portadora

Emilio Eiji Kavamura (UFPR)

1\begin{axis}[estiloA, title = Portadora,

11

13

15

xlabel= {$x3$}, ylabel= {$y$},

xlabel style={yshift=1mm, xshift= -2mm,},

ylabel style={xshift=-6mm,},
xmin=-pi, xmax=+pi,
xtick={-pi,-.b*pi,...,pi},
domain=-pi:pi,
xticklabels={$-\pi$, $-\frac{\pi}{2}$,
0,8\ frac{\pi}{2}$, $\pi$}

minor tick num=3, grid=both,
grid style=

{line width=.2pt, draw=gray!20},
major grid style=

{line width=.5pt,draw=gray!50},

enlargelimits=true,

\addplot {sin(deg(x))};

7 \end{axis}

Introdugdo ao pgfplots TUG 2021
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Téopico
P Introducao
@ Tipo de Gréfico
3
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Tipo de Grafico

Trados lineares 2D

Seccdo 4.5

Linear

@ sharp

0.5 1 1.5
Fonte: Adaptado de Feuersanger (2021, p. 78)
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1 \begin{axis}[enlargelimits=true]
\addplot [sharp plot,]
3 coordinates
{(0,0) (1,2) (2,2.5)};
s \end{axis}
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Seccdo 4.5

Smooth

@ sharp
1 \begin{axis}[enlargelimits=true]
@ smooth 2 \addplot [smooth,]
3 coordinatesq{
(0,0)(1,2)(2,2.5)};
5 \end{axis}

0.5 1 1.5 2
Fonte: Adaptado de Feuersanger (2021, p. 78)
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Seccdo 4.5

constant
0.6
@ Sharp 0.5 1 \begin{axis}[enlargelimits=auto]
' \addplot [const plot mark mid,]
@ Smooth 3 coordinates {
0.4 (0,0.1) (0.1,0.15)
5 (0.4,0.56) (0.5,0.58)
@ ConStant 0.3 (0.8,0.58) (0.9,0.55)};
7 \end{axis}
0.2
0.1 >—|

0.2 0.4 0.6 0.8

Fonte: Adaptado de Feuersanger (2021, p. 79)
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Seccdo 4.5

@ sharp
@ smooth
@ constant

@ bars

Emilio Eiji Kavamura (UFPR)

bars
3 1 \begin{axis}
\addplot [const plot,]
3 coordinates {
6 - (0,0.1) (0.1,0.15)
5 (0.4,0.56) (0.5,0.58)
(0.8,0.58) (0.9,0.55)};
4 7 \end{axis}
2

1 2 3 4

Fonte: Adaptado de Feuersanger (2021, p. 80)

o = = = DA
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Seccdo 4.5

box

1 \begin{axis}
[xbar,enlargelimits=0.15,]

@ sharp i 5
22 \addplot [draw=blue,mark= none,

5 pattern=
@ SmOOth 20 horizontal lines light blue,]
7 coordinates {
@ constant (10,5) (15,10) (5,15)
15 5 (24,20) (30,25)};
@ bars \addplot [draw=black,mark= none,
10 1 pattern=
@ bOX horizontal lines dark blue,]
13 coordinates {
5 (3,5) (5,10) (15,15)
15 (20,20) (35,25)};
10 20 30 \end{axis}

Fonte: Adaptado de Feuersanger (2021, p. 81)
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Sec

©0 60606

cao 4.5

sharp
smooth
constant
bars

box
comb

Emilio Eiji Kavamura (UFPR)

comb

25

20

10 ———

I

5 10 15 20 25

Fonte: Adaptado de Feuersanger (2021, p. 89)

Introducgdo ao pgfplots

30

\begin{axis}[xcomb,
2 enlargelimits=0.15]

4+ \addplot [draw=blue,]

coordinates {
6 (10,5) (15,10)

(5,15) (24,20) (30,25)};

s \end{axis}
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Seccdo 4.5

quiver
@ qu iver 20 /
15
10
5 0/////
o—
1 2 3 4 5

Fonte: Adaptado de Feuersanger (2021, p. 92)
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\begin{axis}[enlargelimits=truel

2 \addplot [blue,
quiver={u=\thisrow{u},
4 v=\thisrow{v}},
-stealth]
6 table
{xyuv
8 010
111
10 41 4
916

16 1 4

0
1
2
3
4
}
}

14 \end{axis
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Seccdo 4.5

@ quiver
stacked

Emilio Eiji Kavamura (UFPR)

stacked

s 3 | 3
2.5

2l 2] 2] 2 |
15
1

Fonte: Adaptado de Feuersinger (2021, p. 94)

Introdugdo ao pgfplots

I

4

\begin{axis}[xbar stacked,

nodes near coords,
bar width=0.25,
\addplot coordinates

enlargelimits=auto]
6

{(0,1) (2,1) (2,2) (3,3)};
\addplot coordinates
8 {00,1) (2,1) (2,2) (3,3)};
\addplot coordinates
10

{00,1) (2,1) (2,2) (3,3)};
\end{axis}
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Seccdo 4.5

area
@ quiver
stacked
@ area

Emilio Eiji Kavamura (UFPR)

6

0.5 1 1.5 2

Fonte: Adaptado de Feuersanger (2021, p. 101)

Introducgdo ao pgfplots

1 \begin{axis}[smooth,
stack plots=y,
3 area style,
enlarge x limits=false,]
5
\addplot coordinates
7 {00,1) (1,1) (2,2) (3,2)}
\closedcycle;
9 \addplot coordinates
{00,1) (1,1) (2,2) (3,2)}
1 \closedcycle;
\addplot coordinates
13 {(,1) (1,1 (2,2) (3,2)}
\closedcycle;
15 \end{axis}
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Seccdo 4.5

closedcyle

@ quiver

StaCked 1 \begin{axis}
\addplot+ [fill] coordinates
@ area 3 {(0,1) (1,2)

(0,3) (-1,1.5)}--cycle;
s \end{axis}

@ closedcycle

=il —-0.5 0.5 1

Fonte: Adaptado de Feuersanger (2021, p. 107)

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021 27 /77



Seccdo 4.5

©6e 6606

quiver
stacked
area
closedcycle
scatter

Emilio Eiji Kavamura (UFPR)

scatter

100

50

1 \begin{axis}[enlargelimits=true]
\addplot+ [scatter, samples=40,
B 3 scatter src=y,] {x73};
—4 Py =2 2 4 \end{axis}
1 —50
—100

Fonte: Adaptado de Feuersanger (2021, p. 109)
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Seccdo 4.5

©0 6660

quiver
stacked
area
closedcycle
scatter
colored

Emilio Eiji Kavamura (UFPR)

1D colored
0.3 ©———©0 \begin{axis}
2 \addplot [mesh,
point meta=explicit,]
4 coordinates {
(0,0) [o]
0.2 ’
6 (1,0.1) [1]
(2,0.1) [2]
8 (3,0.3) [3]
(4,0.3) [4]};
0.1 o 10 \end{axis}
1 2 3 4
Fonte: Adaptado de Feuersinger (2021, p. 120)
Introdugdo ao pgfplots TUG 2021
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Seccdo 4.5

Interrupted

@ interrupted D

800
600
400

200

\begin{axis}

2 [elargelimits = truel
\addplot coordinates {

4 (0,0) (10,50)

(20,100) (30,200)

(50,600) (60,800)
8 (80,1000)};
\end{axis}

20 40 60

Fonte: Adaptado de Feuersanger (2021, p. 120)
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Seccdo 4.5

patch

@ interrupted 3
@ patch

1.5

1 \begin{axis}[xbar stacked,

nodes near coords,
bar width=0.25,
enlargelimits=auto]
5 \addplot coordinates
{(0,1) (2,1) (2,2) (3,3)};
7 \addplot coordinates
{00,1) (2,1) (2,2) (3,3)};
9 \addplot coordinates

1 \end{axis}

Fonte: Adaptado de Feuersinger (2021, p. 94)
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Introducgdo ao pgfplots

{(0,1) (2,1) (2,2) (3,3)};
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Seccao 4.5

Image

@ interrupted
@ patch
® image

1 \begin{axis}[enlargelimits=false,
colorbar]

\addplot [matrix plot,

nodes near coords=\coordindex,

mark=%, point meta=explicit,]

coordinates {

(0,0) [0] (1,0) [1] (2,0) [2]

(0,1) [3] (1,1) [4] (2,1) [5]

(0,2) [6] (1,2) [7] (2,2) [8]};
\end{axis}

Fonte: Adaptado de Feuersinger (2021, p. 174)

=] ) = = E DA
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Seccdo 4.5

Polar axes
@ interrupted
\begin{polaraxis}[axis x line= to

@ patCh 2 g\adgplot+ [domain=0:3] i

. (360%*x,%) ;
@ |mage 4+ \end{polaraxis}
@ polar

coordenadas

270

Fonte: Adaptado de Feuersanger (2021, p. 486)
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Seccdo 4.5

Polar coordinates

interrupted

\begin{axis}
2 \addplot+[data cs=polar,
patCh domain=0:360] (\x,1);

4 \end{axis}

image

®© 66 6

polar
eixos

Fonte: Adaptado de Feuersanger (2021, p. 480)
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Seccdo 4.5

@ interrupted
@ patch
@ image
@ polar
@ tieline

Emilio Eiji Kavamura (UFPR)

Tieline

20 40 60 80 100

z (propene)

Fonte: Adaptado de Feuersanger (2021, p. 94)

Introdugdo ao pgfplots

\begin{ternaryaxis}[
2 xlabel=x (IPA),
ylabel=y (water),
zlabel=z (propene),
axis on top,]

\addplot3 [

8 tieline={each nth tie=5},
fill=blue!10,]
10 table [x=A_IPA,
y=A_water,
12 z=A_propene]

{plotdata/ternary_data.txt};
14 \end{ternaryaxis}
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Seccdo 4.5

©© 666 6

Smith
1
|
g 0.5 2
interrupted \ /
\begin{smithchart}
patch 2 \addplot coordinates {
02 _ _ 5 (0.5,0.2) (1,0.8) (2,2)
a 4}
image N 0‘5/1070 i \end{smithchart}
0 A
polar
tieline s " .
Smith
/ N\
—0.5 -2
-1

Emilio Eiji Kavamura
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Trados lineares 3D

Linear

@ line

1 13

1 \begin{axis}[xlabel=$x$,

ylabel=$y$,
zlabel=$z$,
enlargelimits= true,
view={40}{40},]

\addplot3 coordinates{(0,0,0)
(0,0.5,1)(0,1,0)};

\addplot3 coordinates{(0,1,0)
(0.5,1,1)(1,1,003};

\addplot3 coordinates{(1,1,0)
(1,0.5,.75)(1,0,0)};
\addplot3 coordinates{(0,1,0)
(0.5,1,1)(1,1,00};

15 \end{axis}

Fonte: Adaptado de Feuersanger (2021, p. 134)
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@ line

@ scatter

Emilio Eiji Kavamura (UFPR)

Scatter

1 \begin{axis}[ xlabel=$x$,
3

5

ylabel=$y$,
zlabel={$f (x,y)=x\cdot y$},]
\addplot3+ [only marks, scatter]
table

{plotdata/

7

pgfplotsexample4_grid.dat};
\end{axis}

Fonte: Adaptado de Feuersanger (2021, p. 132)

Introducgdo ao pgfplots
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mesh

@ line
@ scatter
@ mesh

\begin{axis}[grid=major,
2 view={40}{30},]

\addplot3+ [mesh,scatter,

samples=20,domain=0:1,]
{5*x*sin(2+deg(x)) * yx*(
6 \end{axis}

Fonte: Adaptado de Feuersanger (2021, p. 135)

Emilio Eiji Kavamura (UFPR)

Introducgdo ao pgfplots
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surface

\begin{axis}[grid=major,
2 mark=none]
Q Ilne 4+ \addplot3 [surf,

shader=faceted,

Q Scatter 0.5 6 samples=25,
' domain=0:2,
8 y domain=0:1,]

@ mesh
@ surface

{exp(-x)*sin(pi*deg(y))};
10 \end{axis}

Fonte: Adaptado de Feuersinger (2021, p. 139)

o ) = = Do
Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021 28 /77



contour

countour

\begin{axis}[mark=none]
2

\addplot3 [contour gnuplot

={number=14},
label=false]

6 {exp(0-x"2-y~2)};

\end{axis}

Fonte: Adaptado de Feuersanger (2021, p. 154)

Emilio Eiji Kavamura (UFPR)

Introducgdo ao pgfplots
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filled contour

® countour
@ filled contour

1 \begin{axis}[
3

mark =

= none,

colormap name=viridis,
opacity=.5]

7

\addplot3 [contour filled]
{x"2*xy};
\end{axis}

Fonte: Adaptado de Feuersinger (2021, p. 165)
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parametrized

\begin{axis} [view={60}{20}]
> \addplot3[only marks,

@ countour

mesh,z buffer=sort,
4 scatter,scatter src=z,
. samples=20,
@ filled contour . e
0 y domain=0:2%pi,]
@ parametrized : ({sart(1-x-2)#cos(deg(y)},
{sqrt( 1-x"2 )*sin(deg(y))},
10 x);
\end{axis}
Fonte: Adaptado de Feuersanger (2021, p. 172)
o = = =

£ DAl
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@ countour
@ filled contour
@ parametrized
3D quiver

Emilio Eiji Kavamura (UFPR)

3D quiver

0.4
<« v AU.Q s .
< < «
< ¥
2 =1 ST . 3
“ £ 4 Kay > A
-« Az <
—
0.4

Fonte: Adaptado de Feuersinger (2021, p. 160)

Introducgdo ao pgfplots

1 \begin{axis}[domain=-2:2,
view={45}{45},
3 axis background/.style=
{fill=white},]
5
\addplot3 [
7 contour gnuplot={number=20,
labels=false,},
9 thick,] {exp(0-x"2-y~2)*x};

1 \addplot3 [blue,-stealth,
samples=10, quiver={

13 u={exp (0-x"2-y~2)*(1-2%x"2)},
v={exp (0-x"2-y~2) * (-2*x*y)},
15 scale arrows=0.3,},]

{exp (0-x"2-y"2) *x};
17 \end{axis}

TUG 2021
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@ image

Fonte: Adaptado de sergej (2015)

23.30

23.20

23.10

23.00

°C

1

\begin{axis}[view={0}{90},

xlabel=$x$,ylabel=$y$,
colorbar, mark=none,
colorbar style={

title={\footnotesize $~\circ C$},

yticklabel style={

/pgf/number format/.cd,
fixed, fixed zerofilll}},

scale=.75,

colorbar style={
width=.03\1linewidth,
at={(1.25,0)},
anchor=south west},]

\addplot3[surf] file

{plotdata/tempdata.dat};

\end{axis}

TUG 2021
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patch

@ image
@ patch

1 \begin{axis}[mark=none,]
3 {¢0,1) (1,2)

s \end{axis}

\addplot+ [fill] coordinates
(0,3) (-1,1.5)}--cycle;

Fonte: Adaptado de Feuersinger (2021, p. 182)
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3D bar/constant

@ image
@® patch
@ 3D bars,

constant

Fonte: Adaptado de owen (2020)

Nota:There are currently no equivalents of const plot and its variants or the bar plot types like
ybar for three dimensional axes, sorry. (FEUERSANGER, 2021, p. 185)

«0O» «F>r < > o>

it
v
i



@ image
@ patch

@ 3D bars,
constant

Emilio Eiji Kavamura (UFPR)

1 \begin{axis}[view={120}{20},
width=10cm,height=10cm, grid=major,xmin=1,xmax=4,

3 ymin=1,ymax=5,zmin=-1, zmax=3,
xtick={1,2,3,4}, xticklabels={L1, L2, L3, L4},
5 ytick={1,2,3,4,5}, yticklabels={A, B, C, D, E},
ylabel={$y$}, xlabel={$x$}, zlabel={$z$},
7 axis equal,]

g\addplotS [only marks,scatter ,mark=cube*,mark size=1cm,
fill=blue,opacity=0.5] coordinates
u{(1,1,0.7)(1,2,0.5)(1,3,0.9)(1,4,0.4)(1,5,0.33)};

13 \addplotS [only marks,scatter ,mark=cube*,mark size=1cm,
fill=orange,opacity=0.5] coordinates
15 {(2,1,0.6)(2,2,0.3)(2,3,0.65)(2,4,0.67)(2,5,0.31)};

17 \addplotS [only marks,scatter ,mark=cube*,mark size=1cm,
fill=red,opacity=0.5]coordinates

19{(4,1,1)(4,2,0.2)(4,3,0.6)(4,4,0.72)(4,5,0.78)};
\end{axis}

Introdugdo ao pgfplots TUG 2021
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o [ = =

scatter 3D

@ image
@® patch
@ 3D bars,

constant

Fonte: Adaptado de Feuersinger (2021, p. 133)
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Topico

(@ Customizacdo
Listas ciclicas

@ Point Meta Data
o Legenda

o Eixos

o Barras de cores
Q

o

©

Escala
Anotacoes
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Customizacao
Marcadores

O K % ¥ © @ ¥ @
B /. A O ¢ ¢ <«
> €©C O @ LY O @®
vy o

Fonte: Adaptado de Feuersidnger (2021a, p. 189)
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Customizacao
Estilo de linhas

N -
o, o
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. 24

Fonte: Adaptado de Feuersdnger (2021a, p. 190-1)
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Estilo de linhas

Fonte: Adaptado de Feuersdnger (2021a, p. 190-1)
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Tratamento nas arestas

0.8

0.2 1

| | | | |

0 20 40 60 80

Fonte: Adaptado de Feuersianger (2021a, p. 191)
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Cores - lists, colormaps

Fonte: Adaptado de Feuersanger (2021a, p. 191-215)

Emilio Eiji Kavamura (UFPR)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo
o Listas ciclicas
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Listas ciclicas
Para linhas

Permite utilizar listas de referéncias de cores, estilo de linhas e
marcadores que sao perorridas de ciclicamente.

Fonte: Adaptado de Feuersianger (2021a, p. 216, 218, 219)
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Listas ciclicas
Colormaps

As listas ciclicas de cores pode ser gerada a partir dos colormaps:

— O

-

© 0 N oG W N

-
o

Fonte: Adaptado de Feuersinger (2021a, p. 225)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Point Meta Data

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots
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Point Meta

Point Meta Data = € a associa¢do da posi¢do de um ponto (2D ou 3D)

com um scalar que é mapeado (interpolado ou paletizado) entre 0 e

1000.
Esse valor pode ser associado com qualquer caracteristica grafica:

o cor, o espessura da linha em uma
o espessura de linha, malha,

@ tamanho do marcador, o cor na superficie,

o comprimento da seta, o opacidade, etc.

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021
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Point

Meta

mapeamento global

Emilio Eiji Kavamura (UFPR)

mapeamento por tracado

T T T
2
2 |
0 N 0
) ’ -
-2
| | |
-5 0 5
=] F = = E DA

Introducgdo ao pgfplots
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Legenda
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Legenda

Pontos de referéncia

Sistema de coordenadas para descricao dos eixos

T
2 i
(0.5,0.5)
0 e
0,00 2 | (1.03,0.5)
| | |

Fonte: Adaptado de Feuersidnger (2021a, p. 242)
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Legenda

Pontos de referéncia simplificado

20 | |

—eo— I
10 | 1| —ae g2
0l i

!
—5 0 5)
1legend style={at={(1.03,0.5)},
anchor=west, },
Fonte: Adaptado de Feuersidnger (2021a, p. 243)
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Legenda 8 7+l1‘/* 9|7 ‘+ll |
Posicao da legenda no grafico 2 || g |, | = 2l | —m— s ||
Li—e—l3| e 1 1/+l3 H
e /\ 1] e /\ 1]
0 0.5 1 0 0.5 1

legend pos= nroth west legend pos= north east

3 [T T 3 [T \/
2 || —e—1y o 2o |—e—1; |
I e |l |
—e— I3 — —o— I3
0L : 1] e / ]
0 0.5 1 0 0.5 1
legend pos= south west legend pos= south east

Fonte: Adaptado de Feuersinger (2021a, p. 260-3)
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Legenda

Posicionamento fora do grafico

10 + A
\ o Al-eBl-eCl

1 | = A2-=-B2=-C2

-6 —-4-2 0 2 4 6

Fonte: Adaptado de Feuersidnger (2021a, p. 266)
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Legenda

Para muiltiplos graficos

|
=N O N O
T T T T T
T R R N
N} =
= =
T T
L L

Fonte: Adaptado de Feuersianger (2021a, p. 270)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Eixos

Emilio Eiji Kavamura (UFPR)
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Eixos
Destacar do grafico

4 -2 0 2 4

Fonte: Adaptado de Feuersianger (2021a, p. 277)
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Eixos
Quebra do eixo

0 4]

1400 450 500 550 600
Fonte: Adaptado de Feuersdnger (2021a, p. 280)
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Eixos
Eixo secundario

SEcstdbadthatte

(St Adecan do do T PSS £o Va Yo & IPNEEISENE, b 7o WY
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Barras de cores
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Barra de cores

° 1
0.8 f . | o / |
0.6 e 1 06

P -
0.4 | 1 04 |
02 ° ° ® 102 |
® .
0 L L L L \. L L i O \// L L L | 0
0 02040608 1 0 02040608 1 0 0204 06 08 1

E

0 020406 08 1

Fonte: Adaptado de Feuersénger (2021a, p. 294)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Escala
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Escala

A alteracdo da escla ndo altera o tamanho dos textos ou das descricoes
dos eixos.

5[ 1 —s5f ]
|~ -
7 0f 1 of |
O, -
_57\ I ] =5 I I I I I ] 5[ I I I I I ]
-5 0 ) —-6—-4-20 2 4 6 —-6—-4-20 2 4 6

Fonte: Adaptado de Feuersdnger (2021a, p. 295)
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Escala
Mudando as proporcoes dos eixos

Fonte: Adaptado de Feuersdnger (2021a, p. 298)
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Escala
Escalas iguais

0.5 . 20 |

0 . 0 .

—0.5] . ol |
0 2 4 6 0 2 4 6

Fonte: Adaptado de Feuersidnger (2021a, p. 300)
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Escala
Eixos mantém o mesmo comprimento

Fonte: Adaptado de Feuersidnger (2021a, p. 303)
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Barra de erros

0.5

—0.5 0 0.5 1

Fonte: Adaptado de Feuersdnger (2021a, p. 319)
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Barra de erros
diversos marcadores

0.5

0 50 100 150

Fonte: Adaptado de Feuersidnger (2021a, p. 321)
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Formato dos nimeros

10,000

1,000

100

10

0 2 4 6 8 10

Fonte: Adaptado de Feuersdnger (2021a, p. 326)
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Limites do tracado

Auto Limits xmin=0 ymax=10
‘ T 10 T
20 20
2
10 10
0 L \ L 0 | | * 0L ! \ ! |
-5 0 5) 0 2 4 -2 0 2

Fonte: Adaptado de Feuersidnger (2021a, p. 330)

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots TUG 2021 59 /77



Limites do tracado

Fonte: Adaptado de Feuersidnger (2021a, p. 330)
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Anotacoes nos eixos

y decreasing —
(e}
T
!

5 0 )

x decreasing —

Fonte: Adaptado de Feuersidnger (2021a, p. 331)
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Grade

nos dados e especificos

i~ (@)} oo
T

12 4

6

10

Fonte: Adaptado de Feuersianger (2021a, p. 338, 340)
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Marcadores
opgao para as barras

150 ——
100 |
o0

2005 - 2006

2006 - 2010
2010 - 2020
2020 - 2030

2003 - 2005

Fonte: Adaptado de Feuersanger (2021a, p. 346)
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Escala nos eixos
Automaticamente

1073
21073 | | 2 f
1.5-107% | | 15} |
1-107%} | 1t |
5'10_47\ | \7 0'57\ | \7
20,000 40,000 60,000 2 4 6

Fonte: Adaptado de Feuersianger (2021a, p. 349)
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Escala nos eixos
Manualmente - |

0.5

0 0.5 1 1.5

Fonte: Adaptado de Feuersanger (2021a. p. 350)
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Escala nos eixos
Manualmente - |l

+65530
7 - |

0 5 10 15 20

Fonte: Adaptado de Feuersidnger (2021a, p. 350)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo

o Anotacoes
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Anotacoes no grafico

T T T 1T T T 1T T T 11T T T T T T T T T T T 11T
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Fonte: Adaptado de Feuersidnger (2021a, p. 356-7)
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Escala nos eixos

1) . 1
0.5 . - 1
0 . o :
—05 1 ) . 'g ) e |
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Fonte: Adaptado de Feuersidnger (2021a, p. 360)
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Anotacoes no tracado

—1 L1 \ \ \ \ L]

Fonte: Adaptado de Feuersianger (2021a, p. 361)
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Itens

(@ Introducio
(@ Tipo de Gréfico

(@ Customizagdo
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Estilos

Conjunto de formatacoes que podem ser aplicados em todos os

elementos graficos:

add-
labels plot
ticks
Style
mar-
kers
grid
ticks

Emilio Eiji Kavamura (UFPR) Introdugdo ao pgfplots

axis

arrows

error-
bars
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Array de plots
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Symbolic plots

0 80 | 2

60 | 1 00

40, ,407\ | | | L1

a ¢ e é : abcdefgh.i

Fonte: Adaptado de Feuersidnger (2021a, p. 389)
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Datas

date accountl account2  account3
2008-01-03 60 1200 400
2008-02-06 120 1600 410
2008-03-15 -10 1600 410
2008-04-01 1800 500 410
2008-05-20 2300 500 410
2008-06-15 800 1920 410
T T T
3.000€ | 1
—e— Giro
%,OOO € [ N —m— Tagesgeld
e —e— Sparbuch
IS
£000€ | 1

03.01.22.02.12.04.01.06.

2008

Bt At Al (B R (9021~ ~ 200)
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Recursos nao apresentados

Mudanca de sistema de coordenadas
Estatisticas

Layers

Regressoes

Bibliotecas

importar /exportar

Interface com outros softwares

© 06 06 06 06 0 o o

Comandos e ferramentas de nivel basico
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TépiCo

1) Introducao

2) Tipo de Gréafico
3

Customizacao

0 Animacso
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Animate com pgfplots

\begin{animateinline}[fragile] [controls]{20}
2 \multiframe{41}{rXmax=0+0.23}{

\begin{tikzpicture}
4 \begin{axis}[ axis lines=center,grid=both,
domain=0.001:\rXmax,
6 xtick={0,1,...,8%},

xmax=8.4, ymax=1.6, samples=501]

\addplot [gray, dashed] {1};

10 \addplot [color=red] {1-exp(-x)*cos(3*deg(x))};
12 \end{axis}
\end{tikzpicture}}

14 \end{animateinline}

Fonte: Adaptado de AlexG (2020)
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