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2.3 Tikz OEERERA

ZITRIDATH>TEL 5D, Tikz DFHAZEE £T,

Tikz l&. BTEX 7 7 A VDTV T V7T
\usepackage{tikz}

EELZLETHS ZENTEET,

72 Tikz DX FIFRIEHIZZIA 7TV - LT TEHEINTVWET, ThHid
TVT VT
\usetikzlibrary{

intersections ,

calc ,

arrows . meta,

angles |

quotes ,

graphs ,

positioning

DEIIZ, BLZLTHEMETEET, ZHIXZORAAGED BIEX 77 1 AVD Y 7
VIV DLNTWEHDTT,
ZZEFTTHMIZTETTT, ik, AUz

\begin{tikzpicture}

% PP DFL®

\end{tikzpicture}
Lo TEEOFRR] 12 Tikze DAYy F2fIDZ 8T, MIPZ2HEHTHIENTEXT,
BlZIE, BOECTLAELDIZ, ZMEEHET 572121,

\begin{tikzpicture}

\draw(0,0)——(1,2)——(4,0)——(0,0);

\end{tikzpicture}

LI NXVNTT,

Tikz DAYV FEBTELI ARV TRDLDEZLIZERBLTLEZIV (R ELE
£9).

LD ESIZHU BRI 25,
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\begin{tikzpicture}
\draw(0,0)——(1,2)——(4,0)——cycle;
\end{tikzpicture}

g% cycle KL THWWTT,

F7node AIX VY RIZL-T, HAD IRV EHETEILETEET,
\draw (0,0) node[left|{A}

——(1,2) node[above]|{B}

——(4,0) node[right]{C}

—cycle;

B

A C
ZNEFZENTNOTHEIZ T AV EDFTVWETA, IRV EAAEZBETSZ LIZE-
T, ME2BFLTVET,

F72, Tikz D angles 74 77V 221, MERHTHILHTEET, TDRDIT,
ZNFNOTHSICHER R 4E 2D TWET (BAFD a, by ¢ BNEKZRAETITY, ),
DT ROV, R Il GER Y, fihnwd 7Y a v izonTik Web 72 8RN
Ebrb £7,

\draw (0,0) coordinate (a) node[left]{A}
——(1,2) coordinate (b) node[above]|{B}
——(4,0) coordinate (c¢) node[right]|{C}

——cycle

pic[” $\beta$”, draw=black, <—>, angle eccentricity=1.2, angle radius=0.7cm]
{angle=a—b—-c}

pic[”$\alpha$”, draw=black, <—>, angle eccentricity=1.2, angle radius=0.7cm]
{angle=c—a—b}

pic[” $\gamma$” , draw=black, <—>, angle eccentricity=1.2, angle radius=0.7cm]

{angle=b——c—a};

B

A C
Ed

\draw [ dashed]
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LHELZLTHRTIEBRLSAMEZSCZILHTELDT, HRMO MR LERHTEE
IE, fIRIE ZARONE OO R AXDFEII fibis X%
\draw (0,0) coordinate (A) node[left]{A}
——(1,2) coordinate (B) node[above]{B}
——(4,0) coordinate (C) node[right]{C}
——cycle
pic[” $\beta$”,
draw=black ,
<—>,
angle eccentricity=1.2,
angle radius=0.7cm]
{angle=A—B—C}
pic[” $\alpha$”,
draw=black ,
<>,
angle eccentricity=1.2,
angle radius=0.7cm]
{angle=C—A—B}
pic[” $\gamma$” ,
draw=Dblack ,
<—>,
angle eccentricity=1.2,
angle radius=0.7cm]
{angle=B—C—A};
\draw [dashed](—-1, 2)—
\draw

0,2);

2) coordinate (D)

—(
(
)
)

A

(0 e
—(1, ) coordinate (B
—(0,0) coordinate (

pic[” $\delta$”,

draw=black ,

<>,

angle eccentricity=1.2,

angle radius=0.7cm]
{angle=D—B—A};

\draw (4, 2) coordinate (E)
—(1,2) coordinate (B)
—(4,0) coordinate (C)

pic[” $\etad”,

2 H B A MDD ARANEL XD ET,
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draw=Dblack ,
<—>,
angle eccentricity=1.2,
angle radius=0.7cm]
{angle=C—B—E};
\draw [dashed](4, 2)——(5,2);

cEIMTVWET,
¥, BAEZENWCT, /772 METAIETEET, HIZIL

\begin{tikzpicture}

\draw[—>>=stealth ,semithick](—3,0)——(1.5,0)
node [above |{ $x$ };%Hilix

\draw[—>,>=stealth ,semithick](0,—1.5)——(0,2.5)
node [right | { $y$}; %y

\draw (0,0)node [above right|{O&s};%

\draw [thick ,domain=—3:1.5]
plot (\x, {(\x)"3/3 + (\x)"2 — 1})
node [right [{$y=\frac{x"3}{3} + x"2 — 1$};

\end{tikzpicture}
EEFIE
Yy y:§+x271
TN O z

DESBRTITITRDET,
T, BBTRASTHEINIA M)y 72 fi< 2L TEXT, Eon<<BDTHE
ZIADTN—bI2Eo>TAHAEL & D,

\begin{tikzpicture}
\draw [thick ,domain=—3.14:3.14]
plot (
{1.6 % sin(\x r)"3},
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{1.3 % cos (\x 1)
— 0.5 % cos(2 x \x r)
— 0.2 * cos(3 * \x r)
— 0.1 % cos(4 * \x 1)}
)

\end{tikzpicture}

LiolIDN—MEAZAZLTETR, £, BERESEoRD, Tudzs b
RELTWED, EARYXA =YYy =27 I34 7V RSBV T Ly Yy —22%3720 L

T, 1747 LTWVWADTL &9,

Z5WIHIEEIE, samples # LTHIFBZ T, MfOEBEEZH BT HE2HPLTH
F2ZenTEET, ThELDITHEETISHRAE S Mk dbIFTT,

RIFEOANA=MEIFT R L TOARVWAPNNTT R,

\begin{tikzpicture}
\draw [ thick ,
domain=-3.14:3.14,
samples=200]
plot (
{1.6 % sin(\x r)"3},
{1.3 * cos (\x r)
— 0.5 % cos(2 % \x 1)
— 0.2 % cos(3 x \x r)
— 0.1 % cos(4 * \x 1)}
);

\end{tikzpicture}

B D 27 735N > TOEEAD, NSO ZFEL 2DIT/8T X MY v 7 2l

DOFENIfE->TWET,

/oo HIFICOVWTI, BRERNEEEL T, TNThORAMEZID S LTI

FTET, ZNIFNHTAR Y2/ DITHENE LT,
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\begin{tikzpicture}
\draw (—3,2) to [out=-30,in=-150] (—1,2);

\draw (—3,2) to [out=30,in=150] (—1,2);
\draw (1,2) to [out=-30,in=-150] (3,2);
\draw (1,2) to [out=30,in=150] (3,2);
\draw (—1,2) to [out=-90, in=180] (0,0.5);
\draw (1,2) to [out=-90, in=0] (0,0.5);
\draw (—3,2) to [out=-90, in=90] (-1, —2);
\draw (3,2) to [out=-90, in=90] (1, —2);
\draw (

—1,-2) to [out=—-30,in=-150] (1,—2);
\draw (—1,—2) to [out=30,in=150] (1,-2);
\end{tikzpicture}

EbBA, FRUY T b RETEL{MbNERY clliffb A £,

\draw [ultra thick] (8,1)
controls (10,2) and (10,3.5) ..(9,4);Ms, KATHMMADRZH

N

%(8,1)(9,4) & ThHDEMADIRAY = i

%(10,2)(10,3)”3”
\draw [—>, very thin] (8,1) — (10,2);
\draw[<—, very thin] (10,3.5) — (9,4); EOXRY = ififkd—>> & JiFfk
N O ]

o

INTIDORIZHETL 5L 50D Tikz DEHIZEBLREHLO £ L,
BEBIZ, WREEL-ODHAEZ L X,

\node[draw, circle, fill=white] (START) {START};
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LELIZET, AR —FOHEHEE, 21U START WO &R Z DT TVWET,

HEIFZWIED—DOMHEREET, TFANMIETTH, TOHEDDIZALED%
Hi%Z DI £7 ., positioning 71 77V 2 AIE, START 5> & O LA CALE % 5 E
TE%T,

\node [draw, circle , fill=white]
(START) A&—1{};
\node [draw, circle , fill=white,

above=lem of START] (A) {};
O

ZUT, DU4H%2 > T >OMHDOMIZERZFIWTWE £, double 2f8E9 %
ZET, ZHEBIZLTWVET,

\node [draw, circle, fill=white]
(START) 2% —h{};
\node[draw, circle , fill=white,
above=lem of START] (A) {};
\draw[double, line width=0.5mm]
(START) — (A);

XEE ANV &, FENILTE2OD tiny IV F2LTVWET, /2, &
T35 L&, align 28T H2HEVRH D £,

\node [draw, circle, fill=white](START)A&—}
{h
\node[draw, circle , fill=white,
above=lecm of START] (A) {};
\draw[double, line width=0.5mm]
(START) — (A);

\node[draw, circle , fill=white,
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right=1lcm of START, align=center ]
(B) {\tiny Y472 &E \\
\tiny #X7L%0HE};
\draw[double, line width=0.5mm)]
(A) — (B);

fLEA

34 705 R

Mz®oz22A7-0, XEOBEEZZD, 74V 2RESLAEDHTEET,

\node [draw, circle, fill=white]
(START) A& —h{};
\node [draw, circle , fill=white,
above=lem of START] (A) {};
\draw [double, line width=0.5mm]
(START) — (A);
\node[draw, circle, fill=black, text=white,
right=lcm of START, align=center |
(B) {\tiny #474x& \\ \tiny #EYLXE};
\draw [double, line width=0.5mm)]
(A) — (B);

N

RELXF

INEFDRELUTWITIE, AR TEZTHIITT,
ZTNTREERJDY — A3 —FZ2RLT, ZOEEKDVIZLET,

24 WRY—Rd—NK

\begin{tikzpicture}
\node [draw, circle, fill=white]
at (current page.center)
(START) A&x—1{};
\node[draw, circle, fill=white, above=lem of START)]
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(A) {};
\draw[double, line width=0.5mm] (START) — (A);
\node [draw, circle, fill=white, left=lcm of START]
B) {};
\draw [double, line width=0.5mm] (A) — (B);
\node [draw, circle , fill=black,

text=white, below=1.8cm of START]
(C) {\Huge Forcing};
\draw [double, line width=0.5mm] (B) — (C);
\node [draw, circle , fill=white,

right=2cm of START, align=center]
(D) {\tiny ZEEAZ, MFEMT, \\ \tiny AEAD#E, };
\draw [double, line width=0.5mm] (C) — (D);
\node [draw, circle, fill=black,

text=white , above=2cm of D]
(B) {\Huge the};
\draw [double, line width=0.5mm] (D) — (E);
\node[draw, circle, fill=white, above=3cm of START)]
() {}:
\draw [double, line width=0.5mm] (E) — (F);
\node [draw, circle , fill=black,

text=white, above left=3.5cm of START]
(G) {\Huge of};
\draw [double, line width=0.5mm] (F) — (G);
\node [draw, circle , fill=white,

left=3cm of START, align=center]
(H) {\tiny #LE¥%, \\ \tiny ANEDIH, };
\draw [double, line width=0.5mm] (G) — (H);
\node [draw, circle , fill=white,

below left=4.5cm of START]
(D {h
\draw [double, line width=0.5mm] (H) — (I);
\node [draw, circle , fill=white,

below=5.2cm of START, align=center]
(J) {\tiny f#LgEZ, \\ \tiny ANEDH, };
\draw[double , line width=0.5mm] (I) — (J);
\node [draw, circle , fill=white,

below right=5cm of START]
X)) {};
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\draw [double, line width=0.5mm] (J) — (K);
\node[draw, circle , fill=white,

below right=2cm and 4.5cm of START]

(L) {}
\draw [double, line width=0.5mm] (K) — (L);
\node[draw, circle, fill=white, right=5cm of START)]
M) {}s
\draw[double , line width=0.5mm] (L) — (M);
\node [draw, circle, fill=white, above=2cm of M]
N) {1}
\draw [double, line width=0.5mm] (M) — (N);
\node [draw, circle, fill=white, above=2cm of N] (O) {};
\draw [double, line width=0.5mm] (N) — (O);
[

\node [draw, circle , fill=white,

above right=4.5cm and 3cm of START, align=center]
(P) {\tiny WHIEUEERY \\ \tiny AL, };
\draw [double, line width=0.5mm] (O) — (P);
\node[draw, circle, fill=white,

above=5cm of START, align=center |
(Q) {\tiny Baathic@0At \\ \tiny AEVIHE, };
\draw[double, line width=0.5mm] (P) — (Q);
\node [draw, circle , fill=white,

above left=6.5cm of START]

(R) {};

\draw[double, line width=0.5mm] (Q) — (R);

\node [draw, circle , fill=white, left=6cm of START]
() {}h

\draw [double, line width=0.5mm] (R) — (S);

\node [draw, circle , fill=white,
below left=6cm of START, align=center]
(T) {\tiny BZaattroke \\ \tiny AEIIE, };
\draw [double, line width=0.5mm] (S) — (T);
\node [draw, circle, fill=black, text=white,
below left=7.5cm and 3cm of START, align=center]
(U) {\Huge Vol.};
\draw [double, line width=0.5mm] (T) — (U);
\node [draw, circle , fill=white,
below=7.5cm of START, align=center]
(V) {\tiny Wt oiEm \\ \tiny AEAH};
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\draw [double, line width=0.5mm] (U) — (V);
\node [draw, circle, fill=black, text=white,
below right=7.5cm and 3cm of START]
(W) {\Huge 16};
\draw [double, line width=0.5mm] (V) — (W);
\node [draw, circle , fill=white,
below right=6cm and 6cm of START, align=center ]
(X) {\tiny Baa2trEns \\ \tiny AEANHE};
\draw [double, line width=0.5mm] (W) — (X);
\node [draw, circle , fill=white,
below right=2cm and 7cm of START, align=center]
¥) {};
\draw [double, line width=0.5mm] (X) — (Y);
\node [draw, circle , fill=white,
above right=2cm and 7cm of START, align=center]
(Z) {\tiny WhaattzE8aTES \\ \tiny ANEPIHE};
\draw [double, line width=0.5mm] (Y) — (Z);
\node[draw, circle, fill=white,
above right=6cm and 7cm of START, align=center ]
(A2) {};
\draw[double, line width=0.5mm] (Z) — (A2);
\node [draw, circle , fill=white,
above right=8cm and 6cm of START, align=center]
(B2) {};
\draw [double, line width=0.5mm] (A2) — (B2);
\node [draw, circle , fill=black,
text=white , above right=9m and 3cm of START,
align=center |
(C2) {\Huge Side};
\draw [double, line width=0.5mm] (B2) — (C2);
\node [draw, circle , fill=black,
text=white, above=9cm of START, align=center |
(D2) {\Huge Dark};
\draw [double, line width=0.5mm] (C2) — (D2);
\node [draw, circle , fill=black, text=white,
above left=9cm and 4cm of START, align=center]
(E2) {\Huge The};
\draw [double, line width=0.5mm] (D2) — (E2);

\node[draw, circle , fill=white,
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above left=7cm and 6cm of START, align=center ]
(F2) {\tiny FHIEKRD R INE};
\draw [double, line width=0.5mm] (E2) — (F2);
\node [draw, circle , fill=white,

above left=5cm and 6cm of START, align=center |
(G2) =1 {};
\draw[double, line width=0.5mm] (F2) — (G2);

\end{tikzpicture}
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