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PGF/TikZ

PGF/TikZ - òàíäåì ÿçûêîâ äëÿ ñîçäàíèÿ âåêòîðíîé ãðàôèêè.

Âñåãäà ïðè íåîáõîäèìîñòè ìîæíî ïîäïðàâèòü âèçóàëèçàöèþ,
èñïîëüçîâàòü êàê øàáëîí äëÿ ñîçäàíèÿ íîâîé âèçóàëèçàöèè.

Ìíîãèå ïðîãðàììû, ðàáîòàþùèå ñ âåêòîðíîé ãðàôèêîé, ò.ê.
Inkspace, GeoGebra ïîçâîëÿþò ñîõðàíÿòü ðåçóëüòàòû â ôîðìàòå
PGF/TikZ.

Áèáëèîòåêè äëÿ ñîçäàíèÿ ãðàôîâ, äåðåâüåâ, 3-d âèçóàëèçàöèé
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Çàäà÷à

Ïîñòðîèòü äèàãðàììó Ìóðà äëÿ êîíå÷íîãî àâòîìàòà â àëôàâèòå
{0, 1}, äîïóñêàþùåãî âñå ñëîâà, ñîñòîÿùèå èç áëîêîâ 010 è 001.

q1 q2

q3

q4

q50

1

0

0

1

1

0

1

0, 1

Êóçíåöîâ Ì.Ä. (ÌÃÓ ÂÌÊ) Ãðóïïà 317 28 îêòÿáðÿ 2015 ã. 3 / 12



Êàê èñïîëüçîâàòü îêðóæåíèå PGF/TikZ

Äëÿ èñïîëüçîâàíèÿ PGF/TikZ â ïðåàìáóëå äîêóìåíòà íåîáõîäèìî
ïðîïèñàòü \usepackage{tikz}, à äëÿ âñòàâîê íåîáõîäèìî èñïîëüçîâàòü
\begin{tikzpicture} è \end{tikzpicture}.

Ãðàôè÷åñêèå ïðèìèòèâû

Äëÿ ðèñîâàíèÿ ãðàôè÷åñêèõ ïðèìèòèâîâ èñïîëüçóåòñÿ êîìàíäà draw.

Ïðèìåðû ïîñòîåíèÿ ãðàôè÷åñêèõ ïðèìèòèâîâ:

�
1 \begin{tikzpicture}

2 \draw (0, 0) circle [radius =1];

3 \draw (1, 1) rectangle (3, -1);

4 \draw (4, -1) -- (6, 1); %line

5 \draw (7,-1) .. controls (8, 1) .. (9, -1); %curve

6 \end{tikzpicture}� �
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Ïðèâÿçêà ìåòêè ê êîîðäèíàòå

Äëÿ ïðèâÿçêè ìåòêè ê êîîðäèíàòå ìîæíî âîñïîëüçîâàòüñÿ
\coordinate. Ìåòêè ìîæíî èñïîëüçîâàòü êàê êîîðäèíàòû âî ìíîãèõ
êîìàíäàõ.�
1 \coordinate (A) at (0, 0);

2 \coordinate (B) at (1, 1);

3 \draw (A) rectangle (B);� �
Êîìàíäà node

Êðîìå òîãî, åñòü ïðåêðàñíàÿ êîìàíäà \node, êîòîðàÿ ïîçâîëÿåò
äåëàòü 3 äåëà ñðàçó: ðèñîâàòü ãðàôè÷åñêèé ïðèìèòèâ, ïèñàòü ðÿäîì ñ
íèì òåêñò è ïðèâÿçûâàòü êîîðäèíàòû ýòîãî ïðèìèòèâà ê ìåòêå.�
1 \node[draw , circle] (Node -A) at (0, 0) {A};

2 \node[draw , circle] (Node -B) at (1, 0) {B};

3 \draw (Node -A) -- (Node -B);� �
A B
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Öèêë

Â îêðóæåíèè PGF/Tikz ìîæíî èñïîëüçîâàòü Latex-îâñêèé öèêë
foreach .. in.�
1 \foreach \name / \x / \y in {q_1/0/0 , q_2/1/0 , q_3/2/1.5 ,

2 q_4/2/ -1.5 , q_5/3/0}

3 \node[draw , circle] (\name) at (\x,\y) {$\ name $};

4

5 \foreach \from / \to in {q_1/q_2, q_2/q_3, q_2/q_4, q_3/q_5,

6 q_4/q_5, q_3/q_1, q_4/q_1}

7 \draw[thick , ->] (\from) -- (\to);� �
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Èòîã

Äîáàâèì ñòèëåé, âûäåëåíèå êîíå÷íûõ ñîñòîÿíèé è çàãíóòûå ð¼áðà.�
1 \begin{tikzpicture}
2 %styles
3 \tikzstyle{state }=[circle , draw , fill=black !50, inner sep=0pt, minimum width =4pt,
4 label =90:$\ name$]
5 \tikzstyle{endstate} = [circle , draw , minimum size =10pt , inner sep=0pt]
6 \tikzstyle{edge} = [->, very thick]
7 \tikzstyle{edgelabel} = [font=\small , label ={[ label distance = -4pt ]90:$\ text $}]
8
9 %draw states
10 \foreach \name / \x / \y in {q_1/0/0 , q_2/1/0 , q_3/2/1.5 , q_4/2/ -1.5 , q_5/3/0}
11 \node[state] (G-\name) at (\x,\y) {};
12
13 %draw end states
14 \foreach \name / \x / \y in {q_1/0/0}
15 \node[endstate] (G-\name) at (\x,\y) {};
16
17 %draw strain edges
18 \foreach \from / \to / \text in {q_1/q_2/0, q_2/q_3/1, q_2/q_4/0, q_3/q_5/0,
19 q_4/q_5/1, q_3/q_1/1, q_4/q_1/0}
20 \draw[edge] (G-\from) -- node[edgelabel] {} (G-\to);
21
22 %draw curve edges
23 \foreach \from / \to / \text / \refpoint in {q_1/q_5/1/{(2 , 2.7)},
24 q_5/q_5/{0, 1}/{(4 , -1) and (4, 1)}}
25 \draw[edge ,auto] (G-\from) .. controls \refpoint .. node[edgelabel ]{}(G-\to);
26 \end{tikzpicture}� �
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Ðåçóëüòàò
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Áèáëèîòåêà matplotlib2tikz

×òî ýòî?

Áèáëèîòåêà matplotlib2tikz ïîçâîëÿåò ïðåîáðàçîâûâàòü ãðàôèêè,
ïîñòðîåííûå â matplotlib, â êîä íà ÿçûêàõ PGF/TikZ.

Êàê èñïîëüçîâàòü?

×òîáû ñîõðàíèòü ãðàôèê â ôîðìàòå PGF/TikZ, äî èëè âìåñòî âûçîâà
matplotlib.pyplot.show() âñòàâüòå matplotlib2tikz.save(�lename).
Ýòîò ôàéë ìîæíî âñòàâèòü â latex êîìàíäîé \include(�lename)

Ïðèìåð èñïîëüçîâàíèÿ:�
1 ......

2 matplotlib2tikz.save("plot.tikz")

3 plt.show()� �
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Áèáëèîòåêà matplotlib2tikz

Ñîäåðæèìîå ôàéëà plot.tikz�
1 \begin{axis}[

2 title={ Matplotlib2tikz example},

3 xlabel ={Some unit of meausure},

4 ylabel ={ Another unit of meausure},

5 xmin=1, xmax=4, ymin=0, ymax=16, axis on top ,

6 legend style={at ={(0.03 ,0.97)}, anchor=north west},

7 legend entries ={{ Curve 1},{ Curve 2}}]

8 \addplot [blue]

9 coordinates {(1,1)

10 (2,2)

11 (3,9)

12 (4,16)};

13 \addplot [green !50.0! black]

14 coordinates {(1,6)

15 (2.5 ,8)

16 (4,5)};

17 \end{axis}� �
Ñãåíåðèðîâàííûé êîä ëåãêî÷èòàåì, åãî ïðàâêà â ñëó÷àå íåîáõîäèìîñòè
ïîòðåáóåò ìàëî óñèëèé.
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Êàê óñòàíîâèòü matplotlib2tikz

Ìîæíî ïîñòàâèòü matplotlib2tikz ñ ïîìîùüþ pip òàê:�
1 pip install matplotlib2tikz� �
Åñëè âû èñïîëüçóåòå Anaconda: â ðåïîçèòîðèè Anaconda ýòîé
áèáëèîòåêè íåò, îäíàêî conda óìååò âûêà÷èâàòü è ñîáèðàòü ïàêåòû èç
äðóãèõ ðåïîçèòîðèåâ.
Ìîæíî óñòàíîâèòü êîìàíäîé, êîòîðàÿ ñêà÷àåò áèáëèîòåêó èç
ðåïîçèòîðèÿ pypi è ñîáåð¼ò å¼:�
2 conda skeleton pypi matplotlib2tikz� �
Èëè æå èç ðåïîçèòîðèÿ pip:�
3 conda pipbuild matplotlib2tikz� �
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Ïîëåçíûå ññûëêè

Ñàéò TeXample ñ ìíîæåñòâîì ãîòîâûõ âèçóàëèçàöèé(ãðàôîâ,
äåðåâüåâ è ò.ä.).
http://www.texample.net/

Âèêèó÷åáíèê PGF/TikZ.
https://en.wikibooks.org/wiki/LaTeX/PGF/TikZ/
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