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1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

PGF/TikZ ÷�

� PGF/TikZ ÷�: õUr��±ã÷�

a PGF: Portable Graphics Format

a muöµTill Tantau (�´��¡÷� beamer ��ö)

a Ì�µhttp://sourceforge.net/projects/pgf/

a |± LATEX Ú pdfLATEX ?È

a PGF �°(±�E,�AÛã/9�«­�

a �±�Ù§êÆ(�ã)^��Ü¦^µX gnuplot, Mathematica

a ´L��ä]
 (��§Ì�þ��äó�)

http://www.texample.net/tikz/
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PGF/TikZ ÷�

� pgf �¦^

a ¦^��IN^ tikz ÷� (pgf �cà)

\usepackage{tikz}

a �±�âI�N^ tikz *Ð

\usetikzlibrary{arrows,backgrounds,scopes,plotmarks, ...}

a tikz ±ã´Äu�IX�§�:3�c � (�e�)

a z^±ã·-±©Ò(å

a %@�Ýü ´ 1cm

a ¦^�Ý½�I�§�±�ü §��±Ø�ü 
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

PGF/TikZ ÷�

� PGF/TikZ ±ã�ü«¦^�ªµ·-�ªÚ�¸�ª

a ·-�ªµ\tikz

\ Ð

\ Ð

\ \tikz \draw (0pt,0pt) -- (30pt,6pt); Ð

\ \tikz{\draw (0pt,0pt) -- (30pt,6pt);} Ð

a ±ã�¸µtikzpicture

\begin{tikzpicture}

\draw[style=dashed] (2,.5) circle (0.5);

\draw[fill=green] (1,1) ellipse (.5 and 1);

\draw[fill=blue] (0,0) rectangle (1,1);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Path ´»

� PGF/TikZ ±ãÄ�ü�: ´» (path)

a ´»µThe basic building block of all pictures. A path is a series of

straight lines and curves that are connected.

a ´»�Ä���µ:§ë��ª

Ü :µÏL�I½Ù§�ª�Ñ

Ü ë��ªµ��§­�§l�§...

a ´»�±�x§W¿§à}§. . .

\tikz\path[draw,thick]%

(1,1) -- (2,2) -- (3,1);

\tikz\path[draw,line width=4pt]%

(1,1) -- (2,2)--(3,1)--cycle;
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Path ´»

\tikz\path[draw,thick,fill=green!20]%

(1,1)--(2,2)--(3,1)--cycle;

\tikz\path[fill=green]%

(1,1) -- (2,2) -- (3,1) -- cycle;

\begin{tikzpicture}

\path[clip,draw]%

(1,1)--(2,2)--(3,1)--cycle;

\path[fill=blue!50]%

(2, 1.7) circle (.8);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Path ´»

a Ï~�¦^ �/ª, X

\draw = \path[draw]

\fill = \path[fill]

\clip = \path[clip]

\filldraw = \path[fill,draw]

\shade = \path[shade]

. . .
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

{ü�ã

a ��

\draw (0,0) -- (2,0) -- (0,1);

\draw (0,0) -- (2,0) -- (0,1) -- cycle;

a � (�%§�»)§ý� (¥%§��¶§á�¶)

\draw (0,0) circle (10pt);

\draw (0,0) ellipse (20pt and 10pt);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

{ü�ã

a Ý/ (é��þ�ü�:)

\draw (0,0) rectangle (2,1);

a ��

\draw[step=5pt] (0,0) grid (30pt,20pt);

Ü Ú�À�µstep§xstep§ystep

\draw[xstep=10pt,ystep=5pt]%

(0,0) grid (30pt,20pt);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a �l (å©:§�Ý��§�»)

\draw (0,0) arc (0:135:1);

a ý�l (å©:§�Ý��§��¶§á�¶)

\draw (0,0) arc (0:270:1 and 0.6);

a ��

\draw[rounded corners] (0,0) -- (0,0.5) -- (1,0.5);

\draw[rounded corners=10pt]%

(0,0) -- (0,0.5) -- (1,0.5);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

{ü�ã

a �Ô� (º:§ª:)

\tikz\draw[thick] (0,0) parabola (-1,2);

Ü �±¦^ bend À�,	�½º:

\draw (0,0) parabola bend (1,1) (2,0);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

{ü�ã

a ��­�µng Bézier ­� (ü���:)

\draw (0,0) .. controls (1,1)%

and (2,1) .. (2,0);

• e������:§K1��:�1��:�Ó

\draw[line width=10pt] (0,0) .. controls (1,1) %

.. (4,0) .. controls (5,0) and (5,1) .. (4,1);

\draw[color=gray] (0,0) -- (1,1) -- (4,0) %

-- (5,0) -- (5,1) -- (4,1);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

{ü�ã

a sin, cos ¼êã/µ[0, π/2]

\tikz\draw[thick] (0,0) sin (1,1);

\tikz\draw[thick] (0,0) sin (2,1);

• �Ux [0, π/2] �m�ã/

\tikz\draw (0,0) sin (1.57,1) cos (3.14,0) %

sin (4.71,-1) cos (6.28,0);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

W¿

a W¿µ\fill, \filldraw

\fill[red] (0,0) rectangle (2,1);

\filldraw[fill=red,draw=blue]%

(0,0) rectangle (2,1);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�ãÀ�

a �^�o[: thin, very thin, ultra thin, thick, very thick, ...

a line width=�Ý: Ãó���^�o[

\begin{tikzpicture}

\draw[very thin] (0,0) -- (0,1);

\draw[thin] (0,0) -- (0,1);

\draw (0,0) -- (0,1);

\draw[thick] (0,0) -- (0,1);

\draw[very thick] (0,0) -- (0,1);

\draw[ultra thick] (0,0) -- (0,1);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�ãÀ�

a ��/Gµsolid ("��), dashed, densely dashed, loosely dashed, dotted,

densely dotted, loosely dotted

a dash pattern=�: Ãó���^/G

\begin{tikzpicture}[thick]

\draw (0,0) -- (0,2);

\draw[dotted] (0,0) -- (0,2);

\draw[loosely dotted] (0,0) -- (0,2);

\draw[densely dotted] (0,0) -- (0,2);

\draw[dashed] (0,0) -- (0,2);

\draw[dash pattern=on 2pt off 3pt on 4pt %

off 4pt] (0,0) -- (0,2);

\draw[dash pattern=on 10pt off 10pt, %

dash phase=5pt] (0,0) -- (0,2);

\end{tikzpicture}

Ü pattern: ��J���ª, X “on 2pt off 3pt on 4pt off 4pt” L« “x 2pt

¢�, � 3pt, 2x 4pt, ,�2� 4pt, Øä­Eù�L§”

Ü phase: 1��J�� á�Ý
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�ãÀ�

a ôÚµcolor=ôÚ§draw=ôÚ§fill=ôÚ§. . .

\begin{tikzpicture}[thick]

\draw[color=blue] (0,0) -- (0,1);

\path[draw=blue] (0.5,0) -- (0.5,1);

\draw[blue,fill=yellow] (1,0) rectangle (1.5,1);

\end{tikzpicture}

a ß²Ýµopacity=�

\begin{tikzpicture}

\fill[blue] (0,0) rectangle (0.5,1);

\fill[blue,opacity=0.5] (1,0) rectangle (1.5,1);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�ãÀ�

a  �½��ã/µscale=�ê

\begin{tikzpicture}[scale=0.6]

\draw[style=dashed] (2,.5) circle (0.5);

\draw[fill=green] (1,1) ellipse (.5 and 1);

\draw[fill=blue] (0,0) rectangle (1,1);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�ãÀ�

a V�µdouble

Ü V��m�ålµdistance=ål

\begin{tikzpicture}[very thick]

\draw[double] (0,0) arc (180:90:1cm);

\draw[double distance=2pt] %

(1,0) arc (180:90:1cm);

\draw[thin, double distance=2pt] %

(2,0) arc (180:90:1cm);

\end{tikzpicture}

Ü double distance �mØU\ÏÒ
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a w«±ã«�>.µbackgrounds *Ð

\usetikzlibrary{backgrounds}

\begin{tikzpicture}%

[scale=0.8, show background rectangle]

\draw[style=dashed] (2,.5) circle (0.5);

\draw[fill=green] (1,1) ellipse (.5 and 1);

\draw[fill=blue] (0,0) rectangle (1,1);

\end{tikzpicture}

a �¦^ minipage �¸½ \hspace*, \vspace òã�����½�/�
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

ÒK

a ÒKµ\shade, \shadedraw

\shade (0,0) rectangle (2,1)

Ü %@´lþ�e§l��xìC

Ü �¦^e¡�À��½ôÚ�Cz�ª

left, right, top, bottom, inner, outer, ball
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

ÒK

\tikz\shade[top color=yellow,%

bottom color=black]%

(0,0) rectangle (2,1);

\tikz\shade[left color=yellow,%

right color=black]%

(0,0) rectangle (2,1);

\tikz\shadedraw[inner color=yellow,%

outer color=black,draw=yellow]%

(0,0) rectangle (2,1);

\tikz\shade[ball color=green]%

(0,0) circle (.5cm);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�I

��I: �ÏL±eA«�ª5�½

a ¦^���I (x, y)§Xµ(0,1), (0.4cm,5pt)

a ¦^4�I (θ : r)§Xµ(30:1cm)

a ¦^�é �µ

Ü ��\Òµ+(0,5pt) (l�½�:�þ£ 5pt)

Ü ü�\Òµ++(5pt,0pt) (l�c:�m£ 5pt, ¿rd:��#��

c:)

a �é ��¦^

\draw (0,0) -- (90:1cm) arc (90:360:1cm) %

arc (0:30:1cm) -- cycle;

\draw (60:5pt) -- +(30:1cm) arc %

(30:90:1cm) -- cycle;
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�I

\draw (0,0) -- ++(1cm,0cm) -- ++(0cm,1cm)

-- ++(-1cm,0cm) -- cycle;

\draw (0,0) -- +(1cm,0cm) -- +(1cm,1cm)

-- +(0cm,1cm) -- cycle;

Ü ��\ÒµØ�#�c:� �; ü�\Òµ�#�c:� �

a ¦^�:

\draw (0,0) -- (1,1);

\draw (0,1) -- (1,0);

\draw[blue] (0,0.5) -- %

(intersection of 0,0--1,1 and 0,1--1,0);

Ü ü^��å:Úª:ØU\)Ò
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�Þ

a �Þ

\draw[->] (0,0) -- (1,1);

\draw[<->] (0,0) -- (1,1);

Ü ¦^�«a.��ÞµI�N^ arrows *Ð

\usetikzlibrary{arrows}

\draw[thick,->,>=stealth] (0,0) -- (1,1);

\draw[o-stealth] (0,0) -- (1,1);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�Þ

\draw[->,>=latex] (0,0) -- (1,0);

\draw[->,>=triangle 90] (0,0) -- (1,0);

\draw[->,>=triangle 60] (0,0) -- (1,0);

\draw[->,>=triangle 45] (0,0) -- (1,0);

\draw[->,>=open triangle 90] (0,0)--(1,0);

\draw[->,>=angle 90] (0,0) -- (1,0);

\draw[->,>=angle 60] (0,0) -- (1,0);

\draw[->,>=angle 45] (0,0) -- (1,0);

\draw[->,>=hooks] (0,0) -- (1,0);

\draw[(-)] (0,0) -- (1,0);

\draw[o-*] (0,0) -- (1,0);

\draw[diamond-open diamond] (0,0)--(1,0);

\draw[->,>=serif cm] (0,0) -- (1,0);
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�Þ

\draw[->,>=left to] (0,0) -- (1,0);

\draw[->,>=right to] (0,0) -- (1,0);

\draw[->,>=left hook] (0,0) -- (1,0);

\draw[->,>=right hook] (0,0) -- (1,0);

\draw[->,>=angle 60 reversed] (0,0)--(1,0);

\draw[<->>,>=angle 60] (0,0)--(1,0);

\draw[->,>=round cap] (0,0) -- (1,0);

\draw[->,>=butt cap] (0,0) -- (1,0);

\draw[->,>=triangle 90 cap] (0,0)--(1,0);

\draw[->,>=fast cap] (0,0) -- (1,0);

Ü reversed ëêA�é¤±�ÞÑ·^

Ü ò�!l���±\�Þ

Ü ��o�·-¥\
ëêµ line width=1ex
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

ëê��^�

a \begin{tikzpicture}[ëê]µé��±ãå�^

a draw[ëê]µé¤±�ã/å�^

a scope �¸µ�^5��ÛÜ�¸¥�ëê�^��

\begin{tikzpicture}[>=stealth]

\draw[->] (0,4) -- (1,4);

\draw[->] (0,4) -- (1,3.5);

\begin{scope}[>=triangle 60]

\draw[<->] (0,3) -- (1,3);

\draw[<->] (0,2) -- (1,2) -- (1,2.5);

\draw[<->,>=left hook] (0,1) -- (1,1);

\end{scope}

\draw[<->] (0,0) -- (1,0);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

ëê��^�

a N^ scopes *Ð�§�±¦^�)ÒO� scope �¸

\usetikzlibrary{scopes}

\begin{tikzpicture}[>=stealth]

\draw[->] (0,4) -- (1,4);

\draw[->] (0,4) -- (1,3.5);

{ [>=triangle 60]

\draw[<->] (0,3) -- (1,3);

\draw[<->] (0,2) -- (1,2) -- (1,2.5);

\draw[<->,>=left hook] (0,1) -- (1,1);

}

\draw[<->] (0,0) -- (1,0);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

ëê��^�

a �±3��´»SÜ¦^ scope

\tikz\draw (0,0) -- (1,1) %

-- (2,0) -- (3,1)

-- (3,0) -- (2,1);\\[10pt]

\tikz\draw (0,0) -- (1,1) %

{ [rounded corners]--(2,0)--(3,1) }%

-- (3,0) -- (2,1);

Ü 5: kNõÀ�Ø|±ù«^{§X��ôÚ�
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�IC�

a xshift, yshift, shiftµ£Ä�½�ål (��ü )

Xµxshift=2pt§shift={(2pt,3pt)}§ . . .

\begin{tikzpicture}

\draw (0,0) -- (1,0) %

[yshift=3pt] (0,0) -- (1,0);

\end{tikzpicture}

\begin{tikzpicture}

\fill[blue] (0,0) circle (2pt) %

[shift={(5pt,5pt)}] (0,0) circle (2pt) %

[shift={(5pt,5pt)}] (0,0) circle (2pt);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a rotateµ^=�½�Ý§Xµrotate=30

a scale, xscale, yscaleµ �§Xµ

scale=2, xscale=-1 (�=)

a xslant, yslantµ��

\begin{tikzpicture}

\draw (0,0) rectangle (1,1);

\draw[xshift=2 cm,rotate=30] (0,0) rectangle (1,1);

\draw[xshift=3 cm,xscale=1.5] (0,0) rectangle (1,1);

\draw[xshift=5 cm,xslant=1] (0,0) rectangle (1,1);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

­EÄ�

a ­EÄ�µfor Ì�

\foreach Cþ in {�L} ·-

Ü ·-�±¦^�)Ò)å5§½±©Ò(å

y = 1,y = 2,y = 3, \foreach \x in {1,2,3} {$y=\x,$};

\foreach \x in {1,...,10}

\draw (\x,0) circle (3pt);

Ü Cþ¶c�\���

Ü \foreach �´¦^õ�Cþ
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

V\I5

a \coordinate [label=�Ý:I5] (IP) at (x,y)

a

b

u

v

c

\begin{tikzpicture}[thick]

\coordinate [label=-135:$a$] (a) at (0,0);

\coordinate [label=45:$b$] (b) at (2.5,3);

\coordinate [label=0:$u$] (u) at (0.5,-1);

\coordinate [label=180:$v$] (v) at (2,3);

\draw (a) -- (b) (u) -- (v);

\coordinate [label=-45:$c$] (c) at %

(intersection of a--b and u--v);

\foreach \p in {a,b,c,u,v} \fill %

[opacity=0.75] (\p) circle (2pt);

\end{tikzpicture}

PGF/TikZ 2014 49 / 70



ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

V\I5

a V\I5µnode

−0.5 0.5 1 1.5

−0.5

0.5

1

1.5

\begin{tikzpicture}

\draw[->] (-1,0) -- (2,0);

\draw[->] (0,-1) -- (0,2);

\foreach \x in {-0.5,0.5,1,1.5}

\draw (\x cm,0pt) -- (\x cm, 2pt)

node[anchor=north] {\small $\x$};

\foreach \y in {-0.5,0.5,1,1.5}

\draw (0pt,\y cm) -- (2pt,\y cm)

node[anchor=east] {\small $\y$};

\end{tikzpicture}

Ü anchor À�µ�½©�ü���é �§��kµ
north, south, west, east ±9§��|Ü
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

\foreach õCþÞ~

Ü ��±��¦^ below, above, left, right �§¿�±���	�²£ål

− 1
2

1
2

1 3
2

− 1
2

1
2

1

3
2

\begin{tikzpicture}

\draw[->] (-1,0) -- (2,0);

\draw[->] (0,-1) -- (0,2);

\foreach \x/\y in %

{-0.5/-\frac12,0.5/\frac12,1,1.5/\frac32}

\draw (\x cm,0pt) -- (\x cm, 2pt)

node[below=2pt] {\small $\y$};

\foreach \x/\y in %

{-0.5/-\frac12,0.5/\frac12,1,1.5/\frac32}

\draw (0pt,\x cm) -- (2pt,\x cm)

node[left] {\small $\y$};

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a \node[À�] at (x,y) [À�] {text}

An point

circle

s s s

s

\begin{tikzpicture}[thick,fill=blue!20]

\draw[step=0.2cm,red,very thin]%

(0,0) grid (3,5);

\fill[red] (0,0) circle (2pt);

\node[right=0] at (0,0) {An point};

\node at (1,1.5) [circle,draw] {circle};

\node at (0.5,3) [circle,draw] {s};

\node at (1.5,3) [circle,fill] {s};

\node at (2.5,3) [circle,draw,fill] {s};

\node at (0.5,4) [fill,rotate=30] {s};

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a \node(IP)[À�] at (x,y) [À�] {text}

circle

s s

s

\begin{tikzpicture}[thick,fill=blue!20]

\draw[step=0.2cm,red,very thin]%

(0,0) grid (3,5);

\fill[red] (1,1) circle (2pt);

\node(a)[right=0] at (1,1) %

[circle,draw] {circle};

\node(b) at (0.5,3) [circle,draw] {s};

\node(c) at (2,3) [circle,draw,fill] {s};

\node(d) at (0.5,4) [fill,rotate=30] {s};

\draw (a) -- (b) [->]-- (c);

\draw[blue,<->] (d) .. controls +(1,1) %

and +(1.5,1) .. (c);

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

1 ã/Vã

2 PGF/TikZ ÷�0�

3 ´» (path)

4 {ü�ã

5 W¿

6 �ãÀ�

7 ÒK

8 �I

9 �Þ

10ëê��^�

11�IC�

12­E

13V\I5

14¼ê�ã� plot ·-
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

¼ê�ã� plot ·-

a ¼ê�ãµplot

plot[À�] coordinates {(x1, y1) (x2, y2) ... (xn, yn)}

plot[À�] file {©�¶}

plot[À�] �IL�ª

plot[À�] function {¼ê (gnuplot)}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

plot

plot[À�] coordinates {(x1, y1) (x2, y2) ... (xn, yn)}

\begin{tikzpicture}

\draw plot coordinates %

{(0,0) (1,1) (2,0) (3,1) (2,1) (2,0.5)};

\end{tikzpicture}

\begin{tikzpicture}

\draw (0,0) -- (1,1) plot coordinates %

{(2,0) (3,1) (2,1) (2,0.5)};

\draw (0,0) -- (1,1) -- plot coordinates %

{(2,0) (3,1) (2,1) (2,0.5)};

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

plot

Ü 1wÀ�µsmooth

\begin{tikzpicture}[thick,scale=0.8]

\draw[yshift=2cm] plot coordinates %

{(0,0) (1,1) (2,0) (3,1) (2,1) (2,0.5)};

\draw plot[smooth] coordinates %

{(0,0) (1,1) (2,0) (3,1) (2,1) (2,0.5)};

\end{tikzpicture}

Ü smooth cycleµ1wµ4­�
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

plot

Ü t;ÝÀ�µtension§"���µ0.55

\begin{tikzpicture}[thick,smooth cycle]

\draw[yshift=4cm] plot coordinates %

{(0,0) (1,0) (1,1) (0,1)};

\draw[yshift=2cm] plot[tension=0.2] %

coordinates {(0,0) (1,0) (1,1) (0,1)};

\draw plot[tension=1] coordinates %

{(0,0) (1,0) (1,1) (0,1)};

\end{tikzpicture}

PGF/TikZ 2014 58 / 70



ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

|^©�¥�êâ±ã

plot[À�] file {©�¶}

\begin{tikzpicture}[thick,smooth,scale=0.8]

\draw plot file {pgf-file.table};

\end{tikzpicture}

Ü êâ©��¦µz1�Ukü�êi§^���m¶

³Ò “#” ½z©Ò “%” m©�1�5º1
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

�IL�ª±ã

plot[À�] {�IL�ª}

\begin{tikzpicture}[thick,smooth,scale=0.6]

\draw plot[domain=0:2] (\x,{\x * \x/2});

\end{tikzpicture}

a �'À�

Ü variable=Cþ¶µ�½Cþ§%@� x

Ü samples=êµ��:��ê§%@� 25

Ü domain=a:bµ±ã«m§%@� −5 : 5

Ü samples at={x1, x2, ..., xn}µ�½��:
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

\begin{tikzpicture}[thick,smooth,domain=0:4,mark=*]

\draw[very thin,gray] (0,0) grid (12,4);

\draw plot (\x,{\x * \x/4});

\draw[blue,xshift=4cm] %

plot[samples=5,variable=\t] (\t,{\t * \t/4});

\draw[red,xshift=8cm] %

plot[samples at={0,0.3,0.5,1,2,4}] (\x,{\x * \x/4});

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a |±�êÆ$�Ú¼ê

Ü +, −, ∗, /, ∧
Ü abs, exp, ln, pow, sqrt, sin, cos, tan, sec, pi, ...

Ü x r → òlÝ=z¤Ýê

\begin{tikzpicture}[thick,smooth,domain=0:2*pi,mark=*]

\draw[very thin,gray] (0,-1) grid (12,2);

\draw[red] plot (\x,{cos(\x)});

\draw[blue] plot (\x,{cos(\x r)});

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Gnuplot ±ã

a � Gnuplot (Ü±ã (I�SC gnuplot)

plot[À�] function {¼ê (gnuplot)}

\begin{tikzpicture}[thick,smooth,domain=0:4]

\draw[very thin,gray] (0,0) grid (4,4);

\draw plot function{x*x/4};

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

IPÀ�

a mark À�µ�±ã!:�IP§��kµ∗ (:), + (\Ò), x (�Ò)

\begin{tikzpicture}[thick,smooth,domain=0:4,scale=0.9]

\draw[very thin,gray] (0,0) grid (12,4);

\draw plot[mark=*] (\x,{\x * \x/4});

\draw[blue,xshift=4cm] plot[samples=5,mark=+] (\x,{\x * \x/4});

\draw[red,xshift=8cm] plot[samples=10,mark=x] (\x,{\x * \x/4});

\end{tikzpicture}
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

IPÀ�

a �õIPÀ�µ\usetikzlibrary{plotmarks}

\tikz\draw plot[mark=ball] ...

\tikz\draw plot[mark=|] ...

\tikz\draw plot[mark=-] ...

\tikz\draw plot[mark=o] ...

\tikz\draw plot[mark=asterisk] ...

\tikz\draw plot[mark=star] ...

\tikz\draw plot[mark=oplus] ...

\tikz\draw plot[mark=oplus*] ...

\tikz\draw plot[mark=otimes] ...

\tikz\draw plot[mark=otimes*] ...

\tikz\draw plot[mark=square] ...

\tikz\draw plot[mark=square*] ...
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

IPÀ�

a �õIPÀ�µ\usetikzlibrary{plotmarks}

\tikz\draw plot[mark=triangle] ...

\tikz\draw plot[mark=triangle*] ...

\tikz\draw plot[mark=diamond] ...

\tikz\draw plot[mark=diamond*] ...

\tikz\draw plot[mark=pentagon] ...

\tikz\draw plot[mark=pentagon*] ...

a ��IP���µmark size

\tikz\draw plot[mark=*] coordinates ...

\tikz\draw plot[mark=*,mark size=1ex] ...
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

a ��IP�á5µmark options={. . .}

\tikz\draw plot[mark=triangle*] file {pgf-file.table};

\tikz\draw plot[mark=triangle*, %

mark options={color=red,rotate=180}] file {pgf-file.table};
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Ù§À�

a Ù§À�

Ü ycomb, xcomb, polar comb

\tikz\draw[ultra thick] plot[ycomb,mark=*] %

file {pgf-file.table};
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Ù§À�

a Ù§À�

Ü only marks

\tikz\draw plot[only marks,mark=*] %

file {pgf-file.table};
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ã/Vã PGF/TikZ ÷�0� ´» (path) {ü�ã W¿ �ãÀ� ÒK �I �Þ ëê��^� �IC� ­E V\I5 ¼ê�ã� plot ·-

Ù§À�

a ã/� Bounding Boxµ±ã(å�§pgf ¬O�Ñ¤xã/�>.§¿U

Cã/Ýf���§¦��¢Sã/�>.�¬Ü

a baselineµ��ã/Ýf�Ä� (�±>©��éà�ª)
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