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ERELE PGF/TikZ RBNE B&E (path) BH(FE KX (FEEW A% 447 &k SHERE LFEXHR BEE FNEE HBUEES plot ¢

PGF/TikZ £

¥ PGF/TikZ RE: TIREBRARNLERE
® PGF: Portable Graphics Format
® JF&#&: Till Tantau (LRLZIKTHEE beamer BIEE)
® FT1: http://sourceforge.net/projects/pgf/
® 5 KTEX 1 pdfIATEX 4wiZE
o PGF FIHEHALHIE ZerY JLI B R & Fhih 2k
o AISHEHFER)RHE AR : 4 gnuplot, Mathematica
o EEMMLHEIR (WIRIEETT LRIMLEHEEE)
http://www.texample.net/tikz/
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http://sourceforge.net/projects/pgf/
http://www.texample.net/tikz/

EFRE PGF/TikZ BENE BE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETR 85 FMEE SREES plot <

PGF/TikZ &6

5 pgf BYER
o FRARREAR tikz BEE (pef BIATIH)

\usepackage{tikz} J

o AILUMREBFRIFA tikz T &

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

o tikz {LERETLHREN, ELELSRNE (ETA)
o FERREBSUDTSER

o FAKERMRZ 1cm

o [ERKES AR, AR 2L, WA TERA
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EFRE PGF/TikZ BENE BE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETR 85 FMEE SREES plot <

PGF/TikZ &6

'S PGF/TikZ LEIMAEMERAR: SLARMTESR
o d A \tikz

W _— % fR \tikz \draw (Opt,Opt) -- (30pt,6pt); %F
R — % fR \tikz{\draw (Opt,0Opt) -- (30pt,6pt);} %F

o EIfE: tikzpicture

\begin{tikzpicture}
\draw[style=dashed] (2,.5) circle (0.5);
PR \draw[fill=green] (1,1) ellipse (.5 and 1);

A Y \draw[fill=blue] (0,0) rectangle (1,1);
!
N # \end{tikzpicture}

~_ -
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ERBLE PGF/TikZ RENE B&E (path) BH(FE X (EEEW A% 447 &k SHERE LFXHR BEE FNEE HBUEES plot ¢

Path &%

=" PGF/TikZ LEEARBEIT: K1ZE (path)

® P%fZ: The basic building block of all pictures. A path is a series of
straight lines and curves that are connected.

o BEMBEATE: =, EEAR
- R BEAGRRHEEARSGE

-» EEAN: Bk, #hik, %,

o IXERILIKE, HFT, WH, . . .

\tikz\path[draw,thick]%
(1,1) -- (2,2) -- (3,1);

\tikz\path[draw,line width=4pt]/
(1,1) -- (2,2)--(3,1)--cycle;

PGF/TikZ

/N

2014 10/ 70



Path #§12

\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;

p D

\begin{tikzpicture}
\path[clip,drawl’
(1,1)--(2,2)--(3,1)--cycle;
\path[fill=blue!50]%
(2, 1.7) circle (.8);
\end{tikzpicture}
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- EMEUE PGF/TiZ ZANA HE (path) FRfFE AT (FEEM AR 445 fi%k SHIOMERE LiZf EE Amin: RRFES plor
Path E&12

o BETAEMESHIN,

\draw = \path[draw]
\fill = \path[fill]
\clip = \path[clip]

\filldraw = \path[fill,draw]
\shade = \path[shade]
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EFARE PGF/TikZ BN BE{E (path) HRMEE HFE (EEZEM Y L5 &k SHNERE LHFETR B85 FMEE SREES plot <

fal A E
o Hik

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

o [ (Ed, ¥42), WE (Fd, K44, EEi)

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

O \draw (0,0) ellipse (20pt and 10pt);
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EFARE PGF/TikZ BN BE{E (path) HRMEE HFE (EEZEM Y L5 &k SHNERE LHFETR B85 FMEE SREES plot <

EEXEE

o B (MAaL% LB R)

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

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

- BIKIETT: step, xstep, ystep

\draw [xstep=10pt,ystep=5ptl%
(0,0) grid (30pt,20pt);

PGF/TikzZ 2014 1570



EFARE PGF/TikZ BN BE{E (path) HRMEE HFE (EEZEM Y L5 &k SHNERE LHFETR B85 FMEE SREES plot <

o F (e, AESEE, #7&)

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

o RN (e, MESEE, K4, XE¥iH)

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

o Hf

(— \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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BLEE
o % (M&, L&)

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

- AJLAER bend &I 5 SMEE TR

/\ \draw (0,0) parabola bend (1,1) (2,0);
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ERELE PGF/TikZ RENE B&E (path) HHMFE MK FEEW A% 447 &k SHERE LFEXHR BEE FNEE JBUEES plot ¢

fai BEE
o —fRMZk: =X Bézier BiZk (A NMTHIMS)

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

/—\ and (2,1) .. (2,0);

o HFRHE—EHIR, NEZNREE - RHEE

\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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EFARE PGF/TikZ BN BE{E (path) HRMEE HFE (EEZEM Y L5 &k SHNERE LHFETR B85 FMEE SREES plot <

EEXEE

® sin, cos REIER: [0,7/2]

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

o HEEE [0,7/2] ZIEHIER

TN

\tikz\draw (0,0) sin (1.57,1) cos (3.14,0) %
sin (4.71,-1) cos (6.28,0);
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EFARE PGF/TikZ RENE BE (path) HS(EE K (EEZEM Y 245 &k SHMERE LHFETR 85 FMEE SREES plot <

HIE

® IEFE: \fill, \filldraw

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

\filldraw[fill=red,draw=bluel}
(0,0) rectangle (2,1);

PGF/TikzZ 2014 2170



. EFRA PCF/THZ RANM i (path) MQMFE Nk (FEEM Y di S SHOERY ShSk BE Rt RRIEES plot B
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EFARE PGF/TikZ BN BEE (path) HS{EE HFE (EEZEW Y 245 &k SHNERE LHFETHR 5 FMEE SREES plot <

1115

o L ZAYFELM: thin, very thin, ultra thin, thick, very thick, ...
® line width=1E: FTIREZ&FHIHEA

\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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ERELE PGF/TikZ RENE B&E (path) BH(FE KX FEEW A% 447 &k SHERE LHFEXR BEE FNEE HBUEES plot ¢

VIR

o ZHIFLAK: solid (22{H), dashed, densely dashed, loosely dashed, dotted,
densely dotted, loosely dotted

® dash pattern=1&: F LTI BZ&FZFK

\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}

- pattern: R EELZLRIIEN, 20 “on 2pt off 3pt on 4pt off 4pt” FRix “IEl 2pt
Sk, == 3pt, BiE 4pt, RAEHE 4pt, FHEE X"
- phase: FE—IRELMNMEIRIKE

PGF/TikzZ 2014 24 /70



EFARE PGF/TikZ BN BEE (path) HS{EE HFE (EEZEW Y 245 &k SHNERE LHFETHR 5 FMEE SREES plot <

1115

® Bifh: color=Enfa, draw=gnta, fill=gnfe, . ..

\begin{tikzpicturel} [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}

® JERAE : opacity=1&

\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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EFARE PGF/TikZ BN BEE (path) HS{EE HFE (EEZEW Y 245 &k SHNERE LHFETHR 5 FMEE SREES plot <

{E &I
o HEINSHAER: scale=15%

\begin{tikzpicture}[scale=0.6]
\draw [style=dashed] (2,.5) circle (0.5);

PN \draw[fill=green] (1,1) ellipse (.5 and 1);
L \draw[fill=blue] (0,0) rectangle (1,1);
\end{tikzpicture}
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EFARE PGF/TikZ BN BEE (path) HS{EE HFE (EEZEW Y 245 &k SHNERE LHFETHR 5 FMEE SREES plot <

1115

® Wk : double
> Wk Z MRS : distance=HE53

\begin{tikzpicturel} [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}

\:

- double distance Z B EENNIES
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EFARE PGF/TikZ BN BEE (path) HS{EE HFE (EEZEW Y 245 &k SHNERE LHFETHR 5 FMEE SREES plot <

o BRLEXIHIBRE: backgrounds IR

\usetikzlibrary{backgrounds} )

\begin{tikzpicturel}/

[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}

o T{F M minipage ¥MED \hspacex, \vspace FEIGHNE 5 EHIH S
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RA%

® [H%: \shade, \shadedraw

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

» BARNLERET, NREIBAE
- AEATHERNETEESEHNELAR

left, right, top, bottom, inner, outer, ball
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EFARE PGF/TikZ RENE BEE (path) HS(EE HFE (EEZEW AR 245 &k SHNERE LHFETR 5 FMEE SREES plot <

A

\tikz\shade[top color=yellow,}
bottom color=black]
(0,0) rectangle (2,1);

\tikz\shade[left color=yellow,%
right color=blacklV
(0,0) rectangle (2,1);

\tikz\shadedraw[inner color=yellow,}
outer color=black,draw=yellow]?
(0,0) rectangle (2,1);

\tikz\shade[ball color=greenl¥
(0,0) circle (.5cm);
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@ PGF/TikZ BN
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BRI PGF/TkZ RBNA HiE (path) FRIEE HFE (FEEW AR 2497 &% SBOERE LATHR BE FARE SBIEES plot %
ARFR
1E AkgR: ATRE AT LS Rk E
o FREMAYIR (v,y), W: (0,1), (0.4cm 5pt)
o {FRAMAKR (0:7), @: (30:1cm)
o ERAMEXE:
> —MS: +(0,5pt) (MIEER = E_EF 5pt)
< NS ++(5pt,0pt) (MNEHBTREIAT Spt, FHILLSAEAFHE
A=)
o M ERIFEH

arc (0:30:1cm) -- cycle;
\draw (60:5pt) -- +(30:1cm) arc %
(30:90:1cm) -- cycle;

D \draw (0,0) -- (90:1cm) arc (90:360:1cm) Y%
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BEFARE PGF/TikZ RENE BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 8 FMEE SEEES plot <

L

\draw (0,0) -- ++(1cm,Ocm) -- ++(Ocm,1lcm)
-- ++(-1cm,0cm) -- cycle;

\draw (0,0) -- +(1cm,Ocm) -- +(lcm,1cm)
-- +(0cm,1cm) -- cycle;

> — S TEHMHARMUE, AMMS: EMYATmpIE
o ERZM

\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);

- MELHNERME S TRENES
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AR (PO R B (i) kA £85 AR 2 X5 (s CLGHiAle) COE L aillie ELEES ki i
o B #tiA
@ PGF/TikZ BN
© %1% (path)
o ER1EE
e ER
6 1EEIEIRN
o A%
o ¥x
o &k
o SHHERE
® AFRTT IR
eEE
& HNINFRE
o FHIEES plot &%



A3k

o &k
//] \draw[->] (0,0) -- (1,1);
/ \draw[<->] (0,0) -- (1,1);

- EAEMEBE: FEFR arrows ¥R

\usetikzlibrary{arrows} J

/

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

\draw[thick,->,>=stealth] (0,0) -- (1,1);
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EFARE PGF/TikZ RENE BE (path) HS(EE HFE (EEZEM Y 245 &k SHNERE LHFETHR 85 FMEE SREES plot <

Bk

o
—>

—>
—>
—
 ——
—_—
—3
—
o0—=e
—

PGF/TikZ

\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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EFARE PGF/TikZ RENE BE (path) HS(EE HFE (EEZEM Y 245 &k SHNERE LHFETHR 85 FMEE SREES plot <
ik
\draw[->,>=1left 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);

- reversed S8 LI %F B LABTSLERIE
- ek, & rl LAngETsk
> BEEANGSHEMTSE: line width=1ex

L
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. EFRA PCF/ThZ RANM i (path) MAMFE Nk (FREW ARt S SHOERY ShSk BE Bt RRIEES plot B
o EF#hA
e PGF/TikZ ZBNE
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EFARE PGF/TikZ BN BE (path) HS(EE HFE (EEZEM Y L5 &k SHMERE LHFETR 85 FMEE SREES plot ¢

SHHERSE

® \begin{tikzpicture}[S¥]: WENMLERIEHR
o draw[5¥]: JETEMEREER
® scope IE: ATARIEHIEHFMEFRHSHIERTCE

\begin{tikzpicturel} [>=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}

LT/
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EFARE PGF/TikZ BN BE (path) HS(EE HFE (EEZEM Y L5 &k SHMERE LHFETR 85 FMEE SREES plot ¢

SHEERE
® A scopes #IBE, FILAERKIESE X scope IR

\usetikzlibrary{scopes} J

L/

PGF/TikZ

\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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ERELE PGF/TikZ RBNE B&E (path) BH(FE K (EEEW A% 445

SEIER
o T LIE—NEEERNIERER 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);

- E ARZEMAFFXMAE, MENHeF

i

%k SEIERE ARTHR EE FMRE RBEES plot &<
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EFARE PGF/TikZ BN B{E (path) HS{EE HFE (EEZEWM Y 245 &k SHNERE LHFETR B85 FMEE SREES plot <

AR FRAE R

® xshift, yshift, shift: FBEI—EHIEE (BH8AIL)
#0: xshift=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) %
o® [shift={(5pt,5pt)}] (0,0) circle (2pt) %
o [shift={(6pt,5pt)}] (0,0) circle (2pt);
\end{tikzpicture}
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EFARE PGF/TikZ BN B{E (path) HS{EE HFE (EEZEWM Y 245 &k SHNERE LHFETR B85 FMEE SREES plot <

® rotate: HER—ERE, M: rotate=30

® scale, xscale, yscale: #EA{, #0:
scale=2, xscale=-1 (Ei4%)

® xslant, yslant: il

\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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B PGF/TkZ RBNA HBiE (path) BRIEE HFE (FEEW AR 247 &% SBOERE LATHR BE FARE SBIEES plot %
EEE
o EENE: for fEIF
\foreach &E in {{EFX} @< )
-» WLAUERXESIERER, HUNSER

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

y=LlLy=2y=3,

o o o o0 O O O O O O

\foreach \x in {1,...,10}
\draw (\x,0) circle (3pt);

-» BEZAIEMRF

> \foreach AIRFEAZIETE
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EFRE PGF/TikZ BN BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 5 FmMEE SREES plot <

WINERE

® \coordinate [label=FE:¥r;F] (¥rid) at (x,y)

\begin{tikzpicturel} [thick]
b \coordinate [label=-135:%$a$] (a) at (0,0);
v \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) (W) -- (v);
\coordinate [label=-45:$c$] (c) at %
(intersection of a--b and u--v);
a \foreach \p in {a,b,c,u,v} \fill %
[opacity=0.75] (\p) circle (2pt);
u \end{tikzpicture}
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EFRE PGF/TikZ BN BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 5 FmMEE SREES plot <

WINERE

® RMNFR:E: node

\begin{tikzpicture}
\draw[->] (-1,0) -- (2,0);
L5r \draw[->] (0,-1) -- (0,2);
1k \foreach \x in {-0.5,0.5,1,1.5}
\draw (\x cm,Opt) -- (\x cm, 2pt)
0.5F node [anchor=north] {\small $\x$};
. . . . \foreach \y in {-0.5,0.5,1,1.5}
—0.5 05 1 1.5 \draw (Opt,\y cm) -- (2pt,\y cm)
—0.5F node [anchor=east] {\small $\y$J};
\end{tikzpicture}

- anchor &I : IEEXAHMAHEMNNE, BUESR:
north, south, west, east A M E(1HIEE
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EFRE PGF/TikZ BN BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 5 FmMEE SREES plot <

\foreach %L =&
- WATLAEIEFER below, above, left, right &, HATLUEE NI TEHES

\begin{tikzpicture}

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

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

\foreach \x/\y in %
1k {-0.5/-\frac12,0.5/\frac12,1,1.5/\frac32}
\draw (\x cm,Opt) -- (\x cm, 2pt)

Nl

%- node [below=2pt] {\small $\y$};
\foreach \x/\y in %
1 T s {-0.5/-\frac12,0.5/\frac12,1,1.5/\frac32}
%_%_ 2 2 \draw (Opt,\x cm) -- (2pt,\x cm)

node[left] {\small $\y$};
\end{tikzpicture}
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EFRE PGF/TikZ BN BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 5 FmMEE SREES plot <

® \node [i£IA] at (x,y) [EIA] {text}

R
(s) s s}f
/[ \
Lcirclel
\ /

\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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EFRE PGF/TikZ BN BEE (path) HS(EE HFE (EEZEM Y 245 &k SHMERE LHFETHR 5 FmMEE SREES plot <

® \node (#518) W] at (x,y) [IEIA] {text}

N
(0]
N
0
X

\begin{tikzpicture}[thick,fill=blue!20]
\draw[step=0.2cm,red,very thin]j,
(0,0) grid (3,5);
\filll[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) [->]1-- (c);
\draw[blue,<->] (d) .. controls +(1,1) %
and +(1.5,1) .. (c);
\end{tikzpicture}
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ERELE PGF/TikZ RENE B&E (path) BH(FE K (FEEW A% 447 &k SHERE LFXHR BEE FNEE RBUEES plot &<

RBEES plot f7
o HEAEE: plot

plot[i&IA] coordinates {(x1,v1) (z2,%2) ... (Tn,yn)}
plot[i£IR] file {3CH%}

plot[i£I51] AFRFRIEZT

plot[i£15] function {EK#{ (gnuplot)}
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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

plot

’plot[ﬁilﬁi] coordinates {(z1,v1) (22,¥y2) ... (Tn,Yn)}

\begin{tikzpicture}
\draw plot coordinates Y%
{(0,0) (1,1) (2,0) (3,1) (2,1) (2,0.5)};
\end{tikzpicture}

\begin{tikzpicture}
\draw (0,0) -- (1,1) plot coordinates 9
{(2,0) (3,1) (2,1) (2,0.5)%};
\draw (0,0) -- (1,1) -- plot coordinates Y%
{(2,0) (3,1) (2,1) (2,0.5)};
\end{tikzpicture}

3 4<
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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

plot

- JLIEIEIN: smooth

\begin{tikzpicture}[thick,scale=0.8]
\draw[yshift=2cm] plot coordinates ¥
{(0,0) (1,1) (2,0) (3,1) (2,1) (2,0.5)};

{(0,00 (1,1) (2,0) (3,1) (2,1) (2,0.5)};
\end{tikzpicture}

/\(7 \draw plot[smooth] coordinates Y%

- smooth cycle: /B AL

PGF/TikzZ 2014 57 /70



EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

plot

> MEEEIN: tension, HREEN: 0.55

\begin{tikzpicturel}[thick,smooth cycle]
\draw [yshift=4cm] plot coordinates Y%
{(0,0) (1,00 (1,1) (0,D};

\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}
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ERELE PGF/TikZ RENE B&E (path) BH(FE K (FEEW A% 447 &k SHERE LFXHR BEE FNEE RBUEES plot &<

F A X BIESE

| plot[#T7] file {3C#F% }

\begin{tikzpicture} [thick,smooth,scale=0.8]
\draw plot file {pgf-file.table};
\end{tikzpicture}

-» BIREXHEKR: SITREARINET, HRET;
HS # HENS %N FHEEITHERT
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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

A FRRIEN LR E

| plot[#£171] {&tRRikR)

\begin{tikzpicturel}[thick,smooth,scale=0.6]
\draw plot[domain=0:2] (\x,{\x * \x/2});
\end{tikzpicture}

o HXIED
> variable=T=%: {EETE, KiAA
- samples=#{: HARSHNE, BRIAA 25
- domain=a:b: &EX[E], BIAK —5:5
- samples at={z1, 72, ..., 7,,}: IBEHAXS
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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

; /

cnn'!d o

\begin{tikzpicture}[thick, smooth,domain=0:4,mark=x]
\draw [very thin,gray] (0,0) grid (12,4);
\draw plot (\x,{\x * \x/4});
\draw[blue,xshift=4cm] Y%
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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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

o IHNBFTEEMEY
>+, —, % /, A
= abs, exp, In, pow, sqrt, sin, cos, tan, sec, pi,

ax%%HME%%ﬁEﬁ

o

L o &

\begin{tikzpicture} [thick,smooth,domain=0:2%pi,mark=x*]
\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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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

Gnuplot 4% [&

® 5 Gnuplot 56 4E (FEREK gnuplot)

| plot[#£15] function {E# (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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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

FRICIZIN

® mark &I : FLEETAMEERE, BER: « (R), + (18), 2 (X9)

AN ARED

0"

\begin{tikzpicturel} [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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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

FRICIEIN

® FERFRICIEIN: \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=oplusx*]
\tikz\draw plot[mark=otimes]
\tikz\draw plot[mark=otimes*]
\tikz\draw plot[mark=square]
\tikz\draw plot[mark=squarex*]

e
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EFAMRE PGF/TikZ BN BE{E (path) HS{EE HFE (EEZEM AR 245 &k SHMERE LHFETHR 5 FMEE SREES plot ¢

FRICIEIN

® FERFRICIEIN: \usetikzlibrary{plotmarks}

\tikz\draw plot[mark=triangle]
\tikz\draw plot[mark=trianglex]
\tikz\draw plot[mark=diamond]
\tikz\draw plot[mark=diamondx*]
\tikz\draw plot[mark=pentagon]

e

\tikz\draw plot[mark=pentagonx]

® G EFRICAIKR/N: mark size

\tikz\draw plot[mark=*] coordinates

3

\tikz\draw plot[mark=+*,mark size=1lex]
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o HEFRICHIEM: mark options={. . .}

\tikz\draw plot[mark=trianglex] file {pgf-file.table};
\tikz\draw plot[mark=trianglex, %
mark options={color=red,rotate=180}] file {pgf-file.tablel};
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ERELE PGF/TikZ RENE B&E (path) BH(FE K (FEEW A% 447 &k SHERE LFXHR BEE FNEE RBUEES plot &<

HE%kn

HEIRm
comb, xcomb, polar comb

I Ir.ll 11'” K

\tikz\draw[ultra thick] plot[ycomb,mark=*] %
file {pgf-file.table};
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P (G2 3 FRE (i) iAE] L B8 {iAEianl L7 S35 (Es ex sl Saseds Bl fillioi: ELIISEm L
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HH

\

o HEIRIN
= only marks

\tikz\draw plot[only marks,mark=x] %
file {pgf-file.table};




ERELE PGF/TikZ RENE B&E (path) BH(FE K (FEEW A% 447 &k SHERE LFXHR BEE FNEE RBUEES plot &<

HE%kn

o Ef2H) Bounding Box: (LE%ERG, pef SITELAERFANLR, HIK
TERREETFHX/), FZ5XRERMLREYE
° baseline REBRESTFHELZ (5ABEXANITFTAR)
BERXAMETR, BREFRREAESZ

$A \mathbin{\tikz %
A—» B \draw[->>] (Opt,0.5ex) -- (3ex,0.5ex);} B$
$A \mathbin{\tikz[baseline=0pt] %
\draw[->>] (Opt,0.5ex) -- (3ex,0.5ex);} B$
$A \mathbin{\tikz[baseline=2pt] %
\draw[->>] (Opt,0.5ex) -- (3ex,0.5ex);} B$

A—» B

A—™B

® PGF/TikZ WEZMH%E: £ pgfmanual.pdf
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