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\documentclass[12pt, adpaper]{article} %ZKiAj& 10pt
ToIX L FF Mo, M, T iRE
\begin{document} %4 1Y

Hello!%A&WidT, HBAI— A2
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latex #miIFFHNAHEANE R BIEKX AR eps.
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L. iy A7E utf8 gt AL N H AL 51
WERTEM R BIHRULG ] T 20 tex KB, A0l AR SCRY A 1) & o Ath g . LA
utf8 Gk O M B AN ERAE R G T H s, — BAFAEEAE RGEAHF utfS gl (1)
FERR I o

. H—4T & \documentclass{Z 4}, FRAEMER M AN, —A tex XA —\documentclass

o tex MIFERNTETE RN 2 classes, % SCRYAN4E T BRI BT & F SRR SERTE VL DhRE .

texdoc classes

AN 2 — TP UE R BZ SR, S AR R 5] I T 2O B A
3. \documentclassiFifi)fl document 552 [MEFEHF . BRSSP INECIFRE SR
ZH. BRSEEIP XN —REEFEESHMBIFINER, FUABEE document IF
Bz A
4. tex XAFF \begin{I 54 I\ end FRES 4 M A5 . WA R R B — document ki,

\begin{document}

\end{document}

begin 1 end BRI, BLXTEMZ: 5 begin HIfF end.

\begin{document} %’ begin
\begin{equation}

f(x)

\end{equation}
\end{document} %7 end

TR A I GRRE I, SER B S A IS WA, XFEAR S A . BCXSER R E B
FIFERRREMNBRRBITSEREER&RE— M RARNAIM, MAREMERLE
BOMEFT o RBUSCRGI, AT AR R BAE LR MR ARRDAT S AL EAT I S 4B 8, A2 4R 1
HIRAUSAT SAt. &RABSHIEFEH RO ZMERHEER. LIHLENVIZAE NS,
AR AR WL, A A A A B T U HR I .
CBITEADAT, AT EAE ALY, 2AARAATEN TN AAT GEATSD . FRRA

R, BT AU, S5 vim SR, R AR R DR RS AU .

input #1 include

R KRR, AT, afPERH inputil include 52, B N BBCE LA ST, T
ALK tex Ao input Al include HIHIERE—FER .

\documentclass[12pt, adpaper]{article}
\begin{document}

\input{b.tex}

\include{b} %tex CAFR] LLA NG JE 4

\end{document}

PIEARERE, B baxt JRAT, (HR txt SCPFIRFLAUINY 4, tex SCIFI U/ 2304

\input{b.txt}
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b.tex HLIA RN
Hello!
New day!

input Fl include [FIXHLET, input 77 INE& N BRI LEFEN, GikE NS B3 b
[FIB 8 SCEE o include J7 MBI 2, g 7= 30 b AN E SO o SR g voF el it 75
b B JE SO, mib 2R include 7 Ak 25

1.2 {#H pdflatex %iF¥

pdf % 20l FH 1 SRS R, A pdflatex 4 7 2N n] LL—2B B4 3k4F pdf 0. BT
Yo RHR P WAL FF pdflatex i iale  FIRAIE] 75 T oS0 CIK.

\documentclass [12pt ,adpaper]{article} %EKkiLE 10pt
\usepackage{CJKut£8} %fm LAl 3, 5 pdflatex FCA&HH]

\begin{document?}
\begin{CIJK}{UTF8}{gkai} %gkai ZAH{A, KALE gbsn

THEON TR, WAL R A REIE s, HA H 2052 AT R .

\%

\& %R LTI 43 B 135 45

\# %A H

\$ AT ALK S, DIECHT
\{ \} ZRERAT S, DAAAC T
\“{F % Errs

\_{¥ AL hs

\~{> %l eE R FERT

PUAS SR IKI9T %, B BORMEA AR, A TATIR 2 3051

\verb|\|a
\textbackslash a
$\backslash$a

$\setminus$a

\end{CJK}

\end{document}

XA TR TUERESN, A LR SRS ]

L A CIKutfs 10, ANZAH CIK 4, XAEAKM pdf SCAFELFHSCaT L copy .
2. PN SR PATTERERT, ZATTEREA] NI (AR

\iffalse
e BRI TE )
\fi
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3. BT RS, AAREHINAE tex XAFSCAT, F&IReE B BRMIERIEIR,
CJIKutf8 A JL/NEAE BFE, RS 28 xeCIK £, JF HAEH xelatex J7 %1% .

L. A
CIKutf8 WP CFAEA, WALk, W H 7R, 752 xeCIK
(e
2. AR AU
fEH CIKutf8 fLINy, P B HBLAESCA Y, ANBEH ILAEACAS o 8 L R ARAS o B
TG A
o RGPS IR
o listings . CGHHAHLE T Eset) BoriAi Ay shac.
o DU ] Cl A SCACHE B ) SCRRARD 6

3. ZFhFAR,
CJIKutf8 HA MR AR, A gkai FIARAA gbsno

BARAIZFEIFEIIA L, CIKutfs BBAJLMER, BT EARES, (RUISHEH0, EH
FEAHBKH pdflatex Al CIKutf8 4.

1. SRR . nlREA 2 T HAASTEE xelatex 4 7 sl A2 Hr xeCIK. X&) BE,
AN xelatex Ml xeCIK 250 B FF. xeCIJK R H xelatex i, {H/& xelatex 7] PLSZ
FFA oo g HAbE .
2. HILnilidy & B yh . AFTERRNE, latex FEATEVEXTICAA R, Hean ik .
3. i, xelatex H— IR R L L pdflatex BETINE— &, ANid 5 Sl g PR B 22 )1
WA RIR K.
S LSRR EEE, EEES A, AN xeCIK W& AMUIMn 2, i F /it iR,
IXRPES DR B ALV EC ), eI D g i R A . RIS L xelatex i 45 RAR 25 I TH
M ZE, 1 pdflatex fEfA € . Mt xeCIK A JE, MG IS SR AR K

1.3 NE xeCIK G EERH xelatex %wiF
xeCJK A1 SCAREARIS W~

\documentclass[12pt,adpaper]{article}

\usepackage{xeCJK} % In#

\setCJKmainfont{SimSun} %ERIAH T4

\setmainfont{Times New Roman} %ZAIAJE 74K, AWEN tex BRIA
\setCJKfamilyfont{heiti}{MBAK} JbAUE H I AT 44

\newcommand{\heiti}{\CIJKfamily{heiti}} %heiti ;& H K4

\begin{document}
Giis

{\CIKfamily{heiti}H L} %1 F 7k

{\heiti H3C} %ML T
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fe
abcdefg flammaa

\end{document}

] PUH R A9 TE AR \bf A\ textbfi% B SRR, \itF\textit ik B AR IK.,

\setCJKmainfont{SimSun} [BoldFont=SimHei, ItalicFont=AR PL KaitiM GB]

xelatex WIRANBCE, BOAH SCHASEBAT ALK, RINbf Fi\textbfir & J2K -
KRR ZAWEGUE R SO 2 7 EROR IR, i ASE B4R, B DL iR R AR B O A4l
AEIE T o WERTREARMINA, TSR P ik 5

\setCJKmainfont [AutoFakeBold]{SimSun}

Xl A \setCJKmainfont ¥ HEEEHES S H, NEEEHE document AIE N, FrLl SimSun T4y
TIRH N v B PR AAR R R AR R B — AP s DL E

xelatex CLEM T EBRIATH SCE SR caption WE, AT chaptername, M7 AP0 TAE,
Ji T2 FAE R RS #1223 T pdflatex 4 it DL

B ) R T DAL ctex, BT IRZIIRE, 40 5 SRR T LL AAT 2,

\usepackage{ctex}

1.4 &EE
S ERA PR L, N .

1.4.1 natbib 8% bibtex HIFF R

\documentclass[12pt,adpaper]{article}
\usepackage{CJKutf8} %fi# i copy In il

\usepackage [T1]{fontenc} %fi#¢k ffl & copy i@l
\usepackage{xcolor}

\usepackage [super,square, comma, sort&compress] {natbib}

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} %A F %

\begin{document}
\begin{CJK}{UTF8}{gkai}

NS R\ cite{f1luid} 3 NS H Lk \cite{ol}.

\clearpage
H—ANSH UK \cite{f1uid}

i 3\ cite{wang}
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\bibliographystyle{unsrt} %Z% Ciik#5=0, § EHN bst
\bibliography{a}

\end{CJK}

\end{document}

ZH RN A SAE bib XfFH, XHRM a.tex [A 430 abib, bib LT UAL tex SCA:[H]
Yo

@book{fluid,
author={Rf1E},

title={WiA 1%},
publisher={/&%5% & LY,
address={]bit},

edition={Z =k},
year={1980},

+

Q@article{ol,

author={M. Bertero and C. De Mol and G. A. Viano}, %fE# H and /3@
title={Restoration of optical objects using regularization},
journal={0Optics Letters},

volume={13},

issue={2},

pages={51--53}, %E4H 5164, LU H iThy

year={1978},

}

@phdthesis{wang,
author={ £} 1},
title={H i3},
school={ KH K},
address={ K},
year={1980},

}

S SCHRINGBETVUE, AT 1 bibtex Ji BN ANINY 4, EIEFHRIES bibtex g FERITT

pdflatex a.tex
bibtex a %UbAbit tex L4, AJE bib U4
pdflatex a.tex
pdflatex a.tex

7] LL7E\documentclassZ {i Jl\write18{}i& ) — L 4 L 247,

\immediate\write18{bibtex \jobname}

S22 pflatex GiPE K, IS AUHIS T pdflatex SiiER, FISIHI bibtex A4 T
W, JRTHTFIK pdflatex G RAEAIE . JXA 7 EEIEAE biber SiPERHAEA, DA ER AL E K A0
VA BRI LA g dn &, i F 2 bibtex M1 makeindex PN 2o
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wiaEt, MRFEMLRIFNE, FTENZRIFEMDN a.bbl X, MAZHIER a.bib
Xt
KA EAL AR T H QRS2 SCHR% S bst SCHE, B bst SCER T4

latex makebst

RAEER AL AT 8 S0 bst SCAF AT DUEFE zharticle.bst, BFFIL. BN EMEESR
ek, FNEERBMULIN, AW AREEEH . XN IAFAE texlive [ bst SCAFH T, ATLI#k
PRZICA, R ILRBIE] tex SCPFPTAE H 3%, BATLUR LR BIR] bst Fr{E Hax, SRJFIE1T texhash

AN
2o

texhash

texhash it A LB A texlive HaRMIRG], A4 2% TR QB A, texhash —F
HICIREIEE

1.4.2 biblatex €f1 biber 3 bibtex #&Hi¥H5
biblatex f&Hr 2% kL, , nfLUFREH biber w1, tHnlLIgE M bibtex %ii¥.

\documentclass[12pt,adpaper]{article}
\usepackage{CIKut£8} %fif i\ F copy [n)idl
\usepackage [T1]{fontenc} %fi#¥k ffl &5 copy [l

\usepackage{xcolor}

%1% H biblatex 18 natbib style=numeric,sorting=none,
\usepackage [backend=biber]{biblatex} %t n]LLik#E bibtex FiiF

\addbibresource{a.bib} %M bib 1
\usepackage [unicode, colorlinks,linkcolor=blue] {hyperref} %iH 5%

\begin{document}
\begin{CJK}{UTF8}{gkai}

B ANSE ik \cite{fluid} & NS H LR \cite{ol},

\clearpage
B—ASH MR \cite{f1luid}

\printbibliography[title=%% L#k] %INIIRHE )

\end{CJK}

\end{document}

SSRGS VU, #7247 K biber 8¢ bibtex it Ay 44, KRS HIES biber %
PERITT . W5 backend=bibtex, 5 & bibtex Zi%.

pdflatex a.tex
biber a %iXH & tex X4




texlive 2022 1.5 ‘&5| index M9

pdflatex a.tex
pdflatex a.tex

biblatex A& 37 Hr 8 2 A4S kA0, {H2& natbib H AT H .

1.5 35| index HIZRIF

i/ makeidx ®WHIK BaERE RG], #lrarr

\documentclass[12pt]{article}
\usepackage{setspace}

\usepackage{makeidx}
\makeindex %W, HINERN idx X

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} %A F %

\begin{document}
\begin{spacing}{1.25}

laser\index{laser} is useful. % & &5l
\clearpage %%} il
second place\index{laser} is useful. %X E R ZRT

\printindex %47 A ITHY

\end{spacing}

\end{document}

G PRI 7 =D g

1. pdflatex 4ii¥ a.tex L

pdflatex a.tex

g JE B addx SC0F, CEZERG) pdf SCHFRERGINE
2. makeindex 4wi¥ a.idx

makeindex a.idx

G PF 5 A ailg A a.ind SO
3. pdflatex PRI a.tex X, HUFIPEPIIR

pdflatex a.tex

RPFEH index B pdf C1F
fE\documentclassHi N~ [H ) TEA) AT PL— R B 9 15

\immediate\write18{makeindex \jobname.idx}




1.6 753 nomencl 1% texlive 2022

\write18 -} @G A H PR A2, & WL bibtex Fl makeindex. K24 makeindex 4 154754,
P LAXANE AR AR AN . AR IXAMEREALE windows Rt

IR Z R T LM RS 28, s BRI tikz B FERUH R D RE AL e — 2 27,
X AT EE ) \index{tikz INER T tikz FIHALZR T[T Bin].

A LLGE IS SO ROE index BIREEN,  BEINFEFEINEE imakeidx 9,

\usepackage{imakeidx}

BRUGEMIFE, FBE, T LAfE\makeindexifi iJAbE R, LSOl =4,

\makeindex [columns=3, title=Alphabetical Index]

7] LLAE \makeindexifi A1) BN XSO myindex.ist, ZSCHFBAE tex SCHETTE H 3BT .

\makeindex [options=-s myindex.ist]

N AR AR, AR

headings_flag 1 %ff A4 title, FIIEE title kX
heading_prefix "\n\\centering\\large\\sffamily\\bfseries\\noindent\\textbf{"heading_
suffix "}\\par\\nopagebreak\n"

item_0 "\m \\item \\small "
delim_0 " \\Rfill " % Uit fil 5

delim_1 " \\hfill "
delim_2 " \\hfill "

A B S IR 2 R, 2 2 N BRI, \large@ 4, Pril— Bl b ARERE
FEMMEREE—N\o BB LU, N XA 5

headings_flag 1

heading_prefix "\\par\\large \\textbf{"
heading_suffix "}\ \\x\~\\\\\*"

item_O "\n \\item \\small "
delim_O0 " \\hfill "

delim_1 " \\hfill "
delim_2 " \\hfill "

1.6 f¥53 nomencl HZRiF

1 nomencl 42 475 %

\documentclass[12pt]{article}

\usepackage{nomencl}

\makenomenclature
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\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref}

\begin{document}

\ [

I=I_O\exp(-\alpha 1)

\]
\nomenclature{$\alpha$}{absorption}
\nomenclature{$1$}{sample length}

\printnomenclature

\end{document}

ST T

1. pdflatex 4iF tex CAF

pdflatex a.tex

YnPF 5 A3 a.nlo I
2. ffH makeindexZii¥ a.nlo X4, T EHEDE

makeindex a.nlo —-s nomencl.ist -o a.nls

A3 a.ilg Ml a.nls M. pdflatex gwi tex XA, EIFmFEHIX.

pdflatex a.tex

Y S SR E 1 3R 1 pdf XS
MRAE—IKF, v LIfE\documentclassFi I~ [l 15 )

\immediate\write18{makeindex \jobname.nlo -s nomencl.ist -o \jobname.nls}

R JE S pdflatex ZgwmiERI AT,
IR A DA, SRR ANGEZC X FF,  H R I 5 A 3 A5 5 F 4 ik 2 (4]
PITEIER, T2 R 55 I P A A

\printnomenclature [4cm]

B AR ORTE R IR, eI A AL, RS DUR T REA A E RE A O, B
VAEA IS BHITIAR R [G], AP Rt 5 — RS B TR .

\nomenclature [G] {$\alpha$}{absorption}

R I 420 A bs S P B, 617 A i BN G i g, wRAE2A04l,
W4 F, A RS TR, ATLLE G SO/ F ORI 5ES0 7R
i ST B HATUY, T U 2

\nomenclature [01]{$\alpha$}{absorption}
\nomenclature [02] {$1$}{sample length}

PRI T BN O, 75 WA FP A IE R 3K TH I S 4 BRI O HE R
AT, L, 5]

\nomenclature [P, 1]{$\alpha$}{absorption}

11
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\nomenclature[S,1]{$1$}{sample length}
\nomenclature[S,2] {$x$}{position}

250 SN /BRI SO — i, F2E ifthen 4, JF H O Xhrdl

\usepackage{ifthen}

\renewcommand{\nomgroup} [11{%
\item [\bfseries
\ifthenelse{\equal{#1}{P}}{Physics constants}{%
\ifthenelse{\equal{#1}{S}}{0ther symbols}{}}%
13

WA —FhIMEER)IAL, AT etoolbox £

\usepackage{etoolbox}
\renewcommand \nomgroup [1]1{%
\item [\bfseries
\ifstrequal{#1}{P}{Physics constants}{%l
\ifstrequal{#1}{N}{Number sets}{%2
\ifstrequal{#1}{0}{0ther symbols}{}}}%MALX| 3 A ftLHhs
1}

DAL SO T (R )

\renewcommand{\nomname}{ Ri%& %}

B UL N AT R I R EEECROR,  wT ARSI di & R R, SR AT

\setlength\nomitemsep{-5pt}

RIS AT LS E T

1.7 EAARIER glossaries HIZHIF

i glossaries (W] A= EARER . HEEAULIULTE glossaries T2 HT, 5 WIARTER TGV
R .

\documentclass[12pt]{article}

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} %A%
\usepackage{glossaries}

\makeglossaries

\loadglsentries{k.txt} %MIZL entry I

\begin{document}

laser is useful.

\clearpage

\gls{YAG} and \gls{Ti} are both lasers.
\printglossary

12
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\end{document}

RIEAF ktxt BTN E N

\newglossaryentry{YAG}H
name={YAG laser},
sort={laser},

description={an example}}

\newglossaryentry{Ti}{
name={Ti:sapphire laser},
sort={laser},

description={an example}}

ARIERIINT sort, 4% sort HEATARIEZR, HMIE sort KIIAE—L. sort A& LI, HE
description fZ&WAZIIT
A )

1. pdflatex 9w tex CIF

pdflatex a.tex

w1 G 3RS ist A glo SO
2. makeglossaries%i ¥ glo X

makeglossaries g.glo

YA AT glg A gls SCAF
3. pdflatex ¥ tex XM, HIFAIFEMIR.

pdflatex a.tex

i1 G ARG ARIER glossary 1) pdf SC1F.

ARIBRWBEAFTED, o] LLE A 10 75 805 A 8 e o Dlan 5 S0 s 52 IR AN ], P
N AR B ARIER AN, B A AE TEME, HAERERNBSAE, AR SCH,
AMEB TR tex SCHFIIRE K, BinT DBESN S, 5% . N ARTERITAT LAAA sort 1, {HEA
AEWA description T, i B A5 A,

\newglossaryentry{com}{
name={7K =1},
description={}}

\newglossaryentry{date}{
name={2022%F2}16 H},
description={}}

1.8 EE B pstricks HI4RIF

N H PR & pstricksE R T pst-optic R —AEE BT,

13
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\documentclass{standalone}

\standaloneconfig{border=5pt}

\usepackage{xcolor}

\usepackage{pst-optic} %J:**f, FEhi 5%
\begin{document}

\begin{pspicture} [showgrid=true] (-5,-2.2) (7,4)
\rput(1.5,1.5){%

\lens [lensType=DVG,lensGlass=true,lensWidth=0.5,rayColor=red,
focus=-2,AB=2,spotAi=270,spotBi=90]}

\end{pspicture}

\end{document}

pstricks H KA 2R 175, PG g T e 0 = Dk
1. latex ZmiE a.tex XX, 153 dvi X

latex a.tex

2. K dvi SCHFREI A ps SO

dvips a.dvi

3. K ps SCAFFEATy pdf SO

ps2pdf a.ps

] L2 xelatex FLARG I, WD R LR pdf ST

xelatex a.tex

FIH pst2pdf 7] PL3RATF pdf SCF, & m] LA A e AdAs = i sc k.

pst2pdf a.tex -c -p

i G H AR images XA FEE T pdf BT png B .

X TR VR AL tikz, (HEARAETTIA, pstricks B & B E LA, 1 H pstricks
=R T LT tikze WER B LEIITE, tike VA ERZT YNGR tex WELRUN, X
PREANEUK, 1M pstricks AU BEARD, W EA R T Sk, SR ek IE
fifilin. 2E0 U chemfig T tikz (19, FrUAREHEREAE A tikz £0,

1.9 XHERiLH

texlive Hy | — 28RS UL Hdn &0 N IR L85 H B A AN S PRARIE TR, W SR 5]
RGN, SRR R EE .
dvi # pdf

xdvipdfmx name.dvi

ps ¥ty eps, -B AT, XA ps B IR i, e R BRI Ey, RERE—A
HRSFI) tight bounding box. -1 #7f box f311ZA 1pt N H.

14




texlive 2022 1.10 texmf-local fFJ1# A

ps2eps -B -1 name.ps

-RZJERe, NS 2 G EHFE 90 JZ, 95 R I NAT AL 90 5, ERRRES TR 180 S

ps2eps -B -1 -R + name.ps

WERA A eps SAFAAAE, AT QBN AE d5 1, 7 LLEBEMIER A4 eps SCAF, B A1 o
il -

ps2eps -B -1 -f name.ps

eps ¥4l pdf

epstopdf name.eps

ps WA LLEIEE N pdf, ZPTLAESE ps £ eps 2 pdf, ZPFNRZEEIL T ps HAZEH A
A pdf BEA tight bounding box, FEL pdf B A AR K2 AL . X ps2eps 2 f-B
EIAEN o BRI ps SCPEAR St AT )OS B8, SR DUt il LR 2 pdf T .

ps2pdf a.ps

adobe 1] reader AR T H, v DUEREJRH AN BIFFTEI B SCAE, RIFTEIY ps SO iXFh
JrARAFH) ps ML B DR, AR pdf SCHSE T A S FRAG, 1 Hoo] LURTS
W& A E . BB R RS2 B8 2B A G THE R tight bounding box [ RS],
A SE RARIERUT . ST adobe reader RJ DABHURIFE H#3 pdf Al png, Haiith A2 %
RIS EE . oAb pdf Bieds, T A HENT I Py o] DURIRFTEN 2] ps SCAFS

pdf X2 png SCAFIAS A, linux T /& convert 74 . convert 4 1] LAR J7 (i o5 6
HAE R BT RS S webp LRERARRR, #4iir 292 cwebp Al dwebp.

1.10 texmf-local BY{EB

HATHY texlive 222 SCMF H kML, AT RT3t (Windows N B850 Tl AL 200, B
TG ATy, A SR GAE A HK D), 7 texlive Hag MATSRM ANk, 2022
IR 2022 FRIGSCAT, IS4 408 texmi-local FISCHER, Rl — R
Hsko XA SO BT RUBCE AN N T BCE

EC AT LUCKHE B ORISR 18 302 26 SCHR bst 4% :USCHFBCELAE texlive/texmf-local /bibtex /bst/local
Hx MEH .

BB ST ICEAE texmi-local H ¢ MM ML E 5, 208 H] R i i) oy SO LR 51 e
AR

texhash

15






E_F Hhl

HEROX T30 M N AR i 2 H24EL. REl. RERFF 5 RN B BAEGRFEIR . texlive
Har 7 — i F, F SO A 1short-zh-cn.pdf, & ctex ZNZH RFSE AN Wit 4 3% 58 9% F
Mo EBIF W44 4 texdocs

texdoc lshort-zh

IXTEX HERR T RIL T INTRX s i Al S AR 2%, O R I AR 1

2.1 EmEE

X /N BN BT EINNGAMN AR I HERR I RS, (HE IR S s . BRFEA
FHRAT LA Tl classes.

texdoc classes

AV —225 5], RIE TG classes TN

BRINFT LA 28 article. report. book. letter. [T book FJERINIETIIE twoside (X
SFRTD Ab, HRENEIHARIE oneside, AIX /&R, letter FELLEIRFRE, Jo 1< At
M.

article Z8%H chapter (), book Fl report #BHL 75 part. chapter. section. subsection.
subsubsection. FVEUTT

\part{ KIHOLERIE Y %H T LA part
\chapter{J#Jt 25 R H} %article ¥ chapter
\section{IEA H I}
\subsection{#HOL# 1 5}
\subsubsection{ {7 1 HEAE T

AEWBESRE GRED, N HAE A ME SN 12 5L

\setcounter{secnumdepth}{2} %IEKI\/E 3

1 J&\section %L, 2 j&\subsectionG %, 3 +&\subsubsectionfH &, ERIAZ 3.

2.1.1 F&5

FRPIEI L ] DL E =R 5 10pt. 11pt A1 12pt, ERIAAE 10pte XANMF 52 —FEIL
P, MBS \tiny. \scriptsize. \footnotesize. \small. \normalsize. \large.
\Large. \LARGE. \hugefl\Huge. 12pt & RlJ&\normalsize 754 12pt, X T/NUFZ,

P BB N F R, RSO B, ORI B X

17
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tiny opt 6pt 6pt
scriptsize pt 8pt 8pt
footnotesize 8pt Ipt 10pt
small Ipt 10pt 10.95pt
normalsize 10pt 10.95pt 12pt
large 12pt 12pt 14.4pt
Large 14.4pt 14.4pt 17.28pt
LARGE 17.28pt 17.28pt 20.74pt
huge 20.74pt 20.74pt 24.88pt
Huge 24.88pt 24.88pt 24.88pt

W TS5 T UIERE SRR, DO IESRE 5 BN ARERL, BRI . {\tiny tiny}{3 5
IG5 R wny, HRTHAL,

anyfontsize £

HAVRNN anyfontsize ()5, & EATFE Y5 M5 R \fontsize 4 FLIEAAE .

\usepackage{anyfontsize}

TSR EER N

\fontsize{size}{baselineskip}\selectfont

FE W EER) 2 T size MLEXATEE baselineskip — & 1% & [, J& [l ) \selectfont 2 25 47 7F
AR

\fontsize{18pt}{24pt}\selectfont

\fontsizeli i ARECAILF A B S5 I N, BT LR IR 5 S AAAT TR,
1] LL# F \normalsizef& &P 2RI\ T 5 .
B A B ST RN

\newcommand{\fontfive}{\fontsize{10.5pt}{12pt}\selectfont}
\newcommand{\fontsmallfive}{\fontsize{9pt}{11pt}\selectfont}

W EN\small, "] DUSRAETERE S R A g AL

{\fontsmallfive /MFL}/NF

/J\:ﬁlj\ﬁ
AINDUSE 12pt, PU5 52 large, (H /N = F =5 HB A A XV TN B S5

2.1.2 {TiE)EE

BCE AR AT B

\baselineskip=34pt %W AU {E document #5524

DAL A BRI 5 2 [ B 152 B baselineskip 17, T LA FH BRIN 5 \normalsize i ©1J 1] LR J7 {8 b
U F R R ) e AR Rk
TR B A) PR A FH 152 B K BE i 2 \setlength, Bt[AlfH /& \parskip
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\setlength\parskip{20pt}

KR FEERME, PR A—ATRS B, BTS2 B, HEST, BIkAZ IER
[R5 o

Latex MK EERMRFERE, & HMZE cm, mm, pt, em.

TR setspace U

\usepackage{setspace}

A A

\begin{spacing}{1.25} %l word FJE, 1.25 f54T8H, BEFAR N1
E
\end{spacing}

2.1.3 F{K

WENFRA, JERE S BURA R rm BN TR

{\rm text} {\it text} {\tt text} {\sf text} {\sl text}
{\sc text} text text text text text TEXT

B AT B R T

\textrm{text} \textit{text} \texttt{text} \textsf{text}
\textsl{text} \textsc{text} text text text text text TEXT

\textbf{HEXFE L A SCFF IR HAT AN AN SRR AT 70 B KESCFIWAZR M {\bE ... HE

ﬁo
SCE IR A SR
1. \bfiF ) ] DMAE R E B4 L, BB PAR B2, \veeAE A SCF L.
{\bf\rm text} {\rm\bf text} text text
2. \bf g A/ A oAt Ak b, IR s — e & .
{\bf\it text} {\it\bf text} text text

3. oA, A2 PR ERRT, PR E S AN, A AR

{\it\textbf{text}}
{\bf\textit{text}}
{\textbf{\it text}} text text texrt text
{\textit{\bf text}}

4. A AR, I AN AR )

\textbf{\textit{text}}
\textit{\textbf{text}} text text

5. MRS sc FAATRL .

19
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FH IR 850 22 R S HH A\ text bEC FIER R RHA \ texctit {3 PR 100«
B2 R AS 25 T

texdoc psnfss

B, 28w By R S A T AERI BT, a2 9 il g \textcircled {1} f1\boxed{1}, %%
B B AR N ] LLRESE W

2.1.4 #Ei#
BRANGESCNT RSB AT AN e, L 1T — MU IEX .

\usepackage{indentfirst}

BOHE EATSEE, WIS RIS E I, \setlengthud B KLY H Al

\setlength\parindent{2em} % MRk "5 1T

WRAFR CIKutf8 £, & LIS i i) H sS4 gt )

\CJKindent %/WINE 2| CIJK M52 N, xelatex AHEALH]

et

\hangafter=1 % —A7/aat:4it, BRIk 1, WAL
\hangindent=2em % ¥ & 41l &
\noindent % EAT AR, WA HEIAE LT

AT A B IRy, SR E S, SRR E EAT R X =R BT R

2.1.5 HEEZEEHMNERTH

R ) % 18 7)) \hspace{1cm}, Zh 7] 2% 115 7] 4 \vspace{1cm} . {f H\hskip1cm M\ vskip1cmtt,
AILL, ARy 2 i S A A

SRIHAT T A AN SRR, \\o AT EALESRIHAT A 5 1IN B S 480€ X5 H, \\ [3mm]

\DAIRNVAIR 7 ] S 78245 FA R A
\hfill i A 3R H

HUTH H 337825 A
GhmH A A HATZR M
2.1.6 XI3%

BRI PRI 55
L DR SCF— 4T A R

\centerline{/> & ¥}

2. KREBOCF AL center PG, 2X0M0 07 30 B M AT B nTa) g

\begin{center}

AEA
\end{center}
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3. JErPCER MIAAERL, BB RS NIRRT AT BE, T R

{\centering K= ¥}

4. JeXESERATRS 5F

{\flushleft 7, ZEHFATY %LXIF%
{\flushright 7%, YHFMITY %Axf5%

Wy DR 8 50

\begin{flushleft} %z} flushright
L
\end{flushleft}

5. ZERFFERIA 0 5%

{\raggedright ¥, SCFHATY %t S AT LN
{\raggedleft ¥, ZFHITY NS EAFRANTF

6. JRBATRNTE, X5 AU AR SR AR A

\llap{abct %} 5%}
\llap {4 X553

7. JREBIERE TR, R SE ROEANGRRE ) SR AT B

\rlap{/: %} abc}
\rlap{Z= %} 5%}

8. AR TE, R T RO AN 2 SR IG L

\clap{abc/&FH}
\clap{/&*}

AR T R AEAS B EA U AR A A
9. BOATURGE R gos 55 (10, WERAAHAE R B EERAK A, — R AR AL, i
RIFFEALFE, W ABCE A TR 75, R L8931,

\raggedbottom % Iii%} 5%
\flushbottom % L. T 7 #x 5%

10. M E T EINEE midpage

\usepackage{midpage}

\begin{midpage}
P HEPNE
\end{midpage}

2.1.7 S|

5i 53 DRl BLHH PR 5

\clearpage %#E+f
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\newpage

TR A, AR TR AR, ERANS AR T

2.1.8 B
B W BT SR, ANReE A R
\setlength\marginparwidth{4em} %{#H| em |1 3L 4f—LL

VAT LB BOATE 53 HEE, X ANE & B R IO — R T LR e,

\setlength\marginparsep{3mm} %ZKI\ 10pt

R E AT U bE, AT 2 \marginpar {i1yE & AT} . V2 BahERBE SCF 1, " RL
AFATH) HEEFI AL, equation 2 XFAEE Givg 5 A WAL #li NE 5 3CFAER BRSO AOR
tb#24f . \marginpar{\includegraphics [width=1cm]{fig/tju.pdf}}

FHNA ST T — e \marginpar{\ [£ (x)\1}X B4 1 &7 KR A Z A T 1
FHEEAT, NEAEF, AN ERE T AR R UK L1 A8 E G 98 17 1)
Flo) R AR i B B T, OB ARG

T TR I SR AT 18] 2 XS0 5 BB 2% R g 4, DR R AT TR A AAAE IXTRX B3R Ok S0
f(x)  \marginpar{\centering$f (x)$}.
XF 4 HATHTERIA Y twoside MEI0, UVE AL ATE 0T H 3R HAL E . A 8O A L, BET
PEA . article 28, TAVEERNAEATIL, AT DML 1 i) ) el ) A

\reversemarginpar

XAARHA] geometry WBEAT UM BTl PRI 2, T NATLITHG, FATETERE AN Al
o R A H T
B Un B AL A

\normalmarginpar

H—NE1IHE, marginnote,

\usepackage{marginnote}

2.1.9 [ECRHE
ASHEI) 2342 sl 3 B ST HERT A minipage P53 .

\begin{minipage} [b]{3cm}

\begin{figure} [H]

\centering

\includegraphics [width=3cm]{fig/tju.pdf}
\caption{ K KA}

\end{figure}

\end{minipage}

\begin{minipage} [b] {3cm}
\begin{table} [H]

\centering
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\caption{ & FLEH}
\begin{tabular}{l 1 1}\toprule
a &b &c\\

\midrule

1 &2 &3\\

4 &5 &6\\

\bottomrule

\end{tabular}

\end{table}

\end{minipage}
\begin{minipage} [b] {6cm}
ffiHfigureflitable? 5, Himinipage M FMli ANGE 73 M 72 BURIS, HFHEE float .
\end{minipage}

*® 2-1 iR

a b c
i/ figure A table 5%, H mini-
page IRELARH ANEE 7 IR A U
M2 KRR 20 O g oat .

minipage IMERFN A FH.

JE T HER) parbox AT DU H EISCIRHARSCR , HAE AR figure F table #1858, HEEATH
minipage M55,

28R, W BT 7R, minipage S5 A LUIFHERCE JLAS figure 858 (i caption) MK A,
SEIL % T R HEAR D R

2.1.10 FER XL

SERESEAER LI B o :

article letterpaper,10pt,oneside,onecolumn,final
report letterpaper,10pt,oneside,onecolumn,final,openany

book  letterpaper,10pt,twoside,onecolumn,final,openright

B SRIETRR T 7550, wU2atk b,

AR5K AN =753 W
adpaper 297mm  210mm
adpaper 210mm  148mm
bbpaper 250mm  176mim
letterpaper 11in 8.5in
legalpaper 14in 8.5in

executivepaper 10.5in  7.25in

ERINE letterpaper, LRV, —BRESBESCH adpaper.
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\documentclass[a4paper,12pt]{article}

SCEERINE A onecolumn, HJEAR 2 SCHREHE XM 5,

\documentclass[twocolumn] {article}

book JE&x AL AN FFIAR AT, Un Ay B SCEEATHRAT (AR 0T, R AR N

\documentclass[titlepage]{article}

BRI, R IETTCA landscape

\documentclass[landscape] {article}

BOARE . S5 A5, WA fleqn BEE AR T, fleqn LI 24 X\ 51k &A1
XEFFT o A TN s B A T e o s I U 2 U xd 5%, 7 &

\documentclass[fleqn] {article}

ATEAHS leqno 1B B A 5 22055, AR SE, X 4 IR .

\documentclass[leqno] {article}

BRIA book FIE twoside, X T IL, KM FIHHEAMEMCN oneside,

\documentclass [oneside] {book}

ERIN book 22 openright, MATILTIFAS, 0] LUMEIEA openany

\documentclass [openany] {book}

2.1.11 X%

—4k textwidth T & [k
Lik27
\hrule
Wk
\vskipimm\hrule\vskipipt\hrule\vskipimm
[IER R N D )V N
LR
W,
T AR 1) ) e 5 AN K% T
\hrule 55 3CFAIFERIT, 752 \vskipif ) i 4[] EE
\rule [ /1KY, AT DLEIBEZ AN R L, J7d6 5 B2 — DS 80 R R 4 = B B
WELGRIARLE S L, AR Opto

L \rule [3pt]{2cm}{1pt} %Lk
\rule[1pt]{1pt}{2cm} %4k
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SR N RIZE Ry
\underline{abch} \underline{gfd}
\underline{*} 2} abch gfd H13C

b, BRI R RIS AT, IR, A0 umoline, 7T LN F RILE,
IR Ed e 4

\usepackage{umoline}

FONE A AN ulem, WEHFRIZ. MFRIL. Wik, B MLk, drigsEs
T

\usepackage{ulem}
2.1.12 %H

BTEX A4 =AM B 5L, 432 itemize, enumerate Al description. itemize BRIA IR
TR — =, ATk
WEWSAN W, 1 22, i BE 2, ii BE TR, v 2B,

\renewcommand{\labelitemi}{\tiny$\blacksquare$}
\renewcommand{\labelitemii}{$\bullet$}

\renewcommand{\labelitemiii}{\small$\bigstar$}

BRIATAIEEAR 58, w] LA itemsep, 55 BIFAEE BN Y i FREEAT 20

\setlength\itemsep{-5pt}

WA B E 72— R EE, Prel M s B e T 28— =R M.

\begin{itemize}
\item ZH—%%

\item 2 4%

\begin{itemize}
\setlength\itemsep{-5pt} n

\item #Hask m BFA
\item #bsk
\begin{itemize} * -
\setlength\itemsep{-5pt} *
\item #isk *
\item #iidk *
\end{itemize}
\end{itemize}

\end{itemize}

itemize P AT LAAE AR RCAOHT S, RADINS #6545 BRI AT .
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\begin{itemize}

\item [aa] %—%% aa Hi—4%
\item[Ebb_]jg:% bbb 4
\item % =4% P4

\end{itemize}

EH] enumitem A7 LAJ7HRCE item F, 1 BCER ] TG HTE A

\usepackage{enumitem}

AREEE T SRR

\setenumerate[1]{itemsep=0pt,partopsep=0pt,parsep=\parskip,topsep=5pt}
\setitemize[1]{itemsep=0pt,partopsep=0pt,parsep=\parskip,topsep=5pt}
\setdescription{itemsep=0pt,partopsep=0pt,parsep=\parskip,topsep=5pt}

enumitem WA NE & E BB E itemize. enumerate Fl description M55, 3
ARBCEER G2
enumerate I 0E H A4 51145 H o

\begin{enumerate}

\item %—% 1. 4%

\item % "% 5. 4

\item % =4%% T

\end{enumerate} - AR
e Tty X S 1B ) R

\begin{enumerate} [1label=\alphx*.]

\item Z{—4% a. 4

\item 2% "% b 54

\item =%k P

\end{enumerate} € AR

\begin{enumerate} [label=\romanx.]

\item ZH—% i 4%

\item & "% T

\item % =4 o

\end{enumerate} iii. 3=

description MM T & X

\begin{description}

\item [italy] B AM %33 H)E SUZRAK, B30T Saish i &
\item [ 3% 1,2,3,...

\item [F7 BEE] M7 4L

\item [SEH] SEHA)E XN . . .

\item (Rl A 115 L] b itemize IREEX] 55 U7 AN ]
\end{description}
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italy =AF

BR% 1,2,3,...

BIEW HHAL

HRKIZIAER 5 itemize B 5577 A ]
BOE T OCRARFE

\begin{description} [font=\bfseries]

\item [italy] = KF)

\item [AA%] 1,2,3,...

\item [f7EEE] 4401 70 £k

\item (RPN Z A5 O] itemize BT 7577 AN

\end{description}

italy & KA

BSRHE 1,2,3,...

BIEH AN

FA KB ZIANER 5 itemize X T HAH]

BT B A=A AEE4, verse Al quote. quotation = ANIAIEH T PLAE item T, MEHITEH
WA T — s OL N IX = AN PR AT R AT R A2 item T,

2.2 TIHIEES geometry

BRINLCTR K/ A2 letterpaper, BRIATTHIAG /a0 R BRINI SCF 96 % textwidth, 10pt &
345pt, 1lpt 4& 360pt, 12pt /& 390pt. BRINHISCF M JE textheight, 11pt s& 38 baselineskip,
12pt #& 36 baselineskip. BRINWZATH FILLER S8,  F SEATE A A& O 0T THIAR oy LU RR 0T, — MR
i geometry 4.

N &
B B AN geometry, (EINEL I AT LLBE B — L5 HI S5

\usepackage [a4dpaper,bindingoffset=1cm, top=2cm,bottom=2cm,left=2cm,right=2cm] {geometry}

adpaper JEZRIK AP, geometry SCRFEEZ AR AN RKKNRBEFSHRE—R. bindin-
goffset BCE BT TR G814, R BEE BN AL, WRBUE 7RI SR, SEbrif 2t B
PR Ze AN BT T 56 (1520 3 B T, oneside AR 2210 BAH D o

BRYIE IS AN 2 T BN DU B B FATR DI SCR R FOofr i B 24, el B 72
PEpULER

\newgeometry{left=6cm,right=5cm,top=5cm,bottom=5cm}
\savegeometry{L2} %L2 & H&E XM, HTHEMH UK E

\newgeometry { }fiF i (1 UL [l & A2 AT AU A Sy o 0BT [P 21 5 35 A Ja I 22 1 T iy 4

\restoregeometry

FRRAEA L2 A 5 K fs ZE RO 2B m]
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\loadgeometry{L2}

FE:
iHE AT AAE A3y B

\documentclass[landscape, 12pt]{article}

e

\usepackage[landscape, paper=a4paper, . ..]{geometry}

U RAAN 5 LA — 5T L ey R HE, A BE Al i \newgeometry {ME N B HE, BT LA #
Iscape fi.

\usepackage{lscape}

i ] landscape 35

\begin{landscape}

ity LEREHEA A A

\end{landscape}

W —AT %I T2 A3 TR T — R

BRI 37 R A AR, TR TURII AL EAA, BT RAAL .

MERBELRKK N

—Ee AR AN AR T EE XA ThRE, A2 pdfpages £, geometry BLANREZE SCEH R
4% papersize.

\usepackage{pdfpages}

H R FE R A papersize, papersize AN figH \newgeometry i A1) 7L SCFY H AE A

\pdfpagewidth=40cm
\pdfpageheight=30cm

Ak, B IUE layoutsize (3CF FETLRE T LR AAAIAE CRURE GUE TS 7y ) AISC
Wi FE ISR, 75 W GRS RN S ERANGE H shd i sl e B0 ARk K/ . BRIASEE layout /A
KK/ TR . LR R DL IAG S5y, layout AT DL/NF4RaK RS, X Fhi ol e 2 W

\newgeometry{layoutwidth=40cm,layoutheight=30cm,left=2cm,right=2cm,top=2cm,bottom=2cm}

IEAE T AIRAS — AN DU R IR 45 5, DU RN SO R AR I8 M A
PR A B JEok 4Rk K/NEE, B T % papersize B AP, dEAIUE layout. PRE BB
B M CE R T B T e & ] LS layout.

\pdfpagewidth=21cm\pdfpageheight=29.7cm %4L5K K/ [n]F] A4

\restoregeometry %[H|Z|ERIA ¥ E

o U 2R 5 2t mT LA BB A R
\newgeometry{layoutwidth=21cm,layoutheight=29.7cm,left=2cm,right=2cm, top=2cm,bottom=2

cm}
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EFEA I TS R AUE O, AT RO AT = RS R BRI W S0, i el L E )45 H.
TEAT R RE R B o, Eean v iSH fe b .

MIXAN ] F 1] LLFE B papersize Ml layoutsize H9< %. 1R A& M papersize, H &M
layoutsize, HHIH K layoutsize, W2EKi#% layoutsize HEA, 1HZ W nT% papersize Bon, WE
Ak

R B papersize, LLUWIY K papersize, layoutsize PREFAAR, W SCHF N 24 4#% layoutsize
HeAm, Hodvdls pdf GO —58 20 25 1), ALFE TUAS#R 2 44 JFUR I layoutsize & H,  SEFR BN AR
GURS AL B2 1R R

A — PR G 5] AAME I layoutsize, HEM papersize, & ANEAE UUE A GRS . w]
DL parbox{ K I 5 K ST R SC 1 1 HEA I e o R IR BT 4Rt vT LAY K ) papersize
W, HEAREAI caption, K4 caption FRUTHS (ULJE T —FE, &% ERITT layoutsize BRIA
), 2% JEOR P layoutsize #AT 1 o 2488, W AT H \caption{parbox{ K % I KL 73+,
A LT3l A Hb i ke v 851

M, XMFCE KK, KEME, papersize f&— & 7 B ST

B TR AR S, B papersize 1] LA R GURHERCR, (H2 5 LRI 431)
SR SR HE 0 S R SR AN, N L O A R e R

2.3 EnfH xcolor

BN BRI, black. white. red. blue. cyan. green. yellow. JN%X xcolor FLER AN
By R 19 Fho

\usepackage{xcolor}

xcolor 4 FLVFH B 5 A i vk

\pagecolor{yellow!5} % E 1§ 5O ks, H{EVEH 0 2 100

WAV ZEE 5RO, BOREE T LIRS J5 A3

{\color{blue!70!black}blue}”" "1

blue

wave ZHIAT WOGEAE I, BEE i 363-814

{\color[wave] {633}633nm laser}

633nm laser

RABAE rgb, HEWE TIRZHOA, FTEMBONBCEEI, ik

\usepackage [svgnames] {xcolor}

svgnames W& TFZAta 4, il DarkGreen IXFER . FWHGE HA A EE 0L W AR,
XIRCE E—~ B QR4 A HP T

H o EHIE R A
\definecolor{bar}{rgb}{0.5,0.3,0.3}
{\color{bar} define} define

KRBT, H LA H6 5 0 5 X R A8 SCE Bt R 7. AN, i
F\textcolor{Fith 4 H I 7 b H) H H{H
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\textcolor{red}{textcolor is red\\uRfil#IT T} EIN L textcolor is red

SR AT AT ERA R
\textcolorfiy & SLRFMRHIHATAT, (LRSI BT 0Bl KBOC g, L

FEAE 5 M R A 58 5 3

i HIZHOM N 65

\textcolor[wave] {633}{textcolor is red}

textcolor is red

2.4 &F box
IX— /N AT 2 xcolor £,
mbox 1 fbox
5 HL ) box & mbox il fhox, mbox WHHE, fbox 17 AHE

\mbox{text}fI\fbox{text} text%ﬂ

colorbox

fecolorbox & 1] DL g SCHEZ (4 F1 7 54 1) box

\fcolorbox{fEF A F O H{ LT}

\fcolorbox{red}{gray!20}{text}

ATINETTEE £ 8t/ colorbox, A IUAE LG 1T

\colorbox{yellow}{text}

text
rotatebox
ALK box NEFATEME, W% text gk 30 &
\rotatebox{30}{text} &
X<
Pl T I ) 45 SR

\colorbox{yellow}{\rotatebox{30}{text}} % JCIEs iR
\rotatebox{30}{\colorbox{yellow}{text}} /iRt it

\)@I‘K) K)eﬂ&
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box EMHRIT
box ANAE HBNHAT, WA FrmAHAT, FTFEAT LA vbox 8¢ parbox,

first \vbox{abc\\abcdefghi} abce
first abedefghi
O NPOPE
first \vtop{abc\\abcdefghi} first abc
abcdefghi

parbox [ 7) 4 \parbox{ % £ H M &}

\parbox{\textwidth}{large auto large auto large auto large auto large auto large auto

large auto large auto large auto}

X T box ¥R, 4% parbox JEER (A

\colorbox{yellow}{\parbox{\textwidth}{large auto large auto large auto large auto

large auto large auto large auto large auto large autol}}

large auto large auto large auto large auto large auto large auto large auto large auto large

auto

parbox — AT IS, Dy T LA Shig A g, PR LT LA . parbox BY
RELIRE. JIHMDSHOE I FEH, Tk b 5t 5 c.

\parbox [FMBxI 7507 BT [ L] [ SSC AL B {3 N &Y

first \parbox[t] [1cm] [b]{6cm} {4575 T} outside

first outside

A5 7 AT
BRI AT LAR parbox #47 .

makebox 1 framebox

mbox I fbox IE ZRAE makebox M framebox, T it

\makebox [0.7\textwidth] [r]1 {35 S ZUH: }\\[2mm]
\makebox [0.7\textwidth] [r]{H#: }

AU
H 3]

i framebox AJ LU# 15 A7 [ 1) makebox F& #4354

\framebox [0.7\textwidth] [r] {5 S ZH: F\\ [2mm]
\framebox [0.7\textwidth] [r]{H}#: }

RS HT: |
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THB box AL E, AT BAH T SCRHE 308
W% \raisebox{2mm}{ b T+ 3} N H\raisebox{-2mm}{ L F CFIHE

T T g e
framed

Joie At vbox. parbox. makebox %5, #TCIEWNZ UL, box s&— MK, WA FIiE
SEANERN T 0L, #BA Pt s A4e. T8 box HE n] M framed 4. framed £
JEHIE S 2 TR RIG A

\usepackage{framed}

2

JBAE framed FMEA KN AR KR B30 00, JF HAE 50 B s InigHE
\setlength\FrameSep{2mm} % & A 2% BOUAE ) [AIEE, DAZ0URFREE Sk
\begin{framed}

K
\end{framed}

K

framed FA3E 1)1 HELE F5 4 \FrameRule. HI—4cMEZR T, Ky BEER BN B 2 SO i iR
B, BIANKERCFRE, KT 2L K VAL & 22 B \FrameSep il _I:\parindent, 2§ J§ 455
F\textwidth il I 2 £5[¥\FrameSep. £k (1) 5 BEAL B — 75 BSR4 — R LR U A

\begin{framed}
Py

\vskip-5pt\hskip-\FrameSep\hskip-\parindent \rule{\textwidth+2\FrameSep}{\fboxrule}

K%
\end{framed}

K

K

2R FEH R E T \FrameSep, LA I ¥ \FrameSep K & 2 IME i\ textwidth 1)1 & K48
s AEARHETE SEANCAR o DRI FAN T BB T8 L1 0 S i PO )
\setlength\FrameSep{2mm}

\begin{framed}
Kb

\vskip-5pt\hskip-\FrameSep\hskip-\parindent \rule{\textwidth+2\FrameSep}{\fboxrule}
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s
\end{framed}

Kep

K%

IRZ 5 JURFLRAG X FEMIFE S, ) framed EORAMAER &iE. 4r IUEM A longtable AN
AEFLICR B3I L.

2.5 FhEE

2.5.1 EAKRZE
AT B rT DA ], AR — R 7 2N N graphicxolk SEELE R K/ NEFEAR T fE .

\usepackage{graphicx}

LAl ) \includegraphics [ZHI{ K Z e LA, figure F ALK A EE . — B DL #D
P da o B RN, A 98 BE sl s FERR W B, o — AN R A AHE BRARRR RS DL, AN EEA]
I v ek, SIS E

\begin{figure}[ht!] %ht! FI=4HI{7E K top
\centering % —M#RINiX A 445 B &
\includegraphics[width=4cm]{fig/tju.pdf}
\caption{ K KFH}

\end{figure}

\begin{figure} [V & ¥ HEAF 1 H [ht]!, FoRE A SR AL E 8N — 0 top {7 &, [h]!
KM T, MARIZ A8 ht]le b R, p RoRPMEIT. KW SEER/RBIRAH .

K 2-2: KRB

KR Bahgms, WRAAUNEH caption, Agw'5, nLAINAE, Bi\caption*{}.
e R nT LIS scale 4

\includegraphics[scale=0.3]{fig/tju.pdf}

Jig#e #1 BE T LAE I angle 24K
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\includegraphics[scale=0.3, angle=30]{fig/tju.pdf}

X IMHEAE A fbox, PAIoW\includegraphics [Z¥{FEH & }E A, A LUBE] SCAHE N

\fbox{\includegraphics[width=3cm]{fig/tju.pdf}}

m— N IERE, B ieds, 752 framebox, framebox [F)IN 15 8 5% im0 @355 .

\framebox (3cm, 3cm) {\includegraphics [width=3cm, angle=30]{fig/tju.pdf}}

KB A )L d 2R .

1. latex Zwi% 5y AILREAEH eps #UME Fe

2. pdflatex Fl xelatex 415 7 2 7] LA H jpg. png F1 pdf #& XK, afAAINY R4
(linux R, (HZANGEM eps Al ps #&ZNHTE o

3. B A m, AR g R R (S IRASS, MTHAERE 8. 3 A4 w0 e ok .
ALY 44

\includegraphics [width=4cm]{fig/{t.j.u}.pdf}

4. VIR AT RSN, ARG 50K 37 A4 i (R FkE Ok

\includegraphics[height=4cm]{"t j u".pdf} %Ubibvc & f =

HAEE 3 4, MBS HATLL, texlive 2021 MRS XA R T, FTLAB IR, &%
HABATXA R, AT RERA R bug. HEAF AN JEAL, AT LAY 23 H i [7] 44 AN [
W I FIER N2
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2.5.2 %E caption I

WHE figurename, MNTETFHBOCHTITk, XIPrA BT #8420, X BEUINTE R, O 57
FAERL

\begin{figure} [ht!]

\renewcommand{\figurename}{Fig.} %MN7E figure Fr45E A H0 Y11 v 44
\captionsetup{labelsep=space} %{liH Tk E 5

\centering

\includegraphics[width=4cm]{fig/tju.pdf}

\caption{ K K& #>

\end{figure}

Fig. 2-3 RAKHEL

SN caption SiHEETF, ATLLZE T

texdoc caption

FRIN caption [HIERAUHELS, BB FIRATES), D05 RS A H DO

\abovecaptionskip=-5pt % Hf& K H
\belowcaptionskip=-5pt

e

\addtolength\abovecaptionskip{-5pt} % LA [k
\addtolength\belowcaptionskip{-5pt}

X caption A LIAFH bicaption .

\usepackage{bicaption}

BEE 93 caption, X O BLE LI I caption 3, AT AN BRI E second it
17T . XAATEERIE figure INERER, LAULLESII,

\captionsetup [figure] [bi-first]{name=/&3} % AES I
\captionsetup[figure] [bi-second] {name=Figure}
\begin{figure}[ht!]

\centering

\includegraphics[width=4cm]{fig/tju.pdf}
\bicaption{ K K&/} {The school badge of Tianjin University}
\end{figure}

FRASHUAE bicaption WIFEAT— caption AL (FEFE 59> #RT LUEHE I E M5
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Bl 2-4: R
Figure 2-4: The school badge of Tianjin University

2.5.3 FE&

FHEIEWAMD, subfigure Al subfig, subfig i 5 Hr— &, (HJEF W2 Rl—E/.

subfigure
n# 7Kt subfigure.

\usepackage{subfigure}

il FHAESZ

\begin{figure}[ht!]

\centering

\setcounter{subfigure}{0} %% XflH subfigure INHFii 5

\subfigure[a is first]{\includegraphics[width=3cm]{fig/tju.pdf}}\hspace{5mm}
\subfigure [#+2 114k J5 M \label{f2}] {\includegraphics [width=3cm] {fig/tju.pdf}}\\
\subfigure[]{\includegraphics[width=3cm]{fig/tju.pdf}}\hspace{5mm}
\subfigure[]{\includegraphics[width=3cm]{fig/tju.pdf}}

\caption{ X K##. \label{f-totall}}

\end{figure}

51 H B AT EN\ref{t2}. ST T EDR UL, \labelAFEZIZE M caption HBE, BEESAH,
subfigure ] caption WA EZTTHET N, PrUAsBELE e 7565 B, XAFn] DUE S|
TEFS.

Kl caption 111 caption 7] LA INARZE, & FAFRIASEAHRZWE . i \ref{s

-total},

subfig
In#k subfig 4

\usepackage{subfig}

TEgr

\begin{figure}

\centering

\subfloat [one] {\label{sub-1}
\includegraphics[width=5cm] {fig/tju.pdf}}
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K] 2-5: tju

\subfloat [two] {\label{sub-2}
\includegraphics[width=5cm]{fig/tju.pdf}}
\caption{tju}

\end{figure}

subfig AT EFFIEE RS, FHRSEFILM, Xailk subfigure J7{H—2LL,
subfigure Ul subfig LM I IHEA BRI N2, A5 W24
BN T K2 abed, BESUEH FHIAER), LaMESCH/NE B D5,

\renewcommand{\thesubfigure}{\roman{subfigurel}}

2.6 Fi%

R IERNFA R tabular, AL table, tabular IFMHE array.

texdoc array

2.6.1 FEIKINgE

G AZ array, (FEBRIEARFIRE IEEATF L array B BRAMM— AR,
) array AL & 2N .

\usepackage{array} %% )54 n] LAEH —LE DR

T BRI L tabular, tabular #5& SCA . KA MM E table, table B LA
caption, —MFEAGIK] caption 7K LIf.

tabular [NZ4, 1 RRILEXFE, v RARARFE, ¢ RoRJEHRFE, p{KE} FRiEEIX—5]
I8 RE CLA ), WA T A8 T. m{HKAE} /0L, (12 m Mg 52 B R EPh X%, p
AT FF, b APl RIRIEHAFF. —BIEN FTHEHFEH m. BELIREESZOINSH.

KRENE, —ATHIERIOKH & 2097, BT BIAT R\ 7 I .

\begin{table} [ht!] %457 &

\caption{iX& — M H.KH, captionfRiINfEH. }

\centering

\begin{tabular}{1 r ¢ p{2.5cm} m{2.5cm}}\hline % /4
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texlive 2022

name &value &description &LJHE &ifiHI\\
\hline

R @170 wKR e AT IR AL e AR TR A 4 AR\

\hline % —%fizk
\end{tabular}
\end{table}

R 2-2 K ARIRKAMS, caption BRINEH.

name value description IJHE ATz
R1E KR AREEER T
Hlfab

FUTT AR T L, W LAAE tabular A ECRANAL B INRELL . BALIE T 2 \hlinelf 7).

\begin{tabular}{[111|1|}\hline
a&b&c\\ \hline

e&f&g\\ \hline

h&i&i\\

\hline

\end{tabular}

al|blc
e |f|g
h|i]j

(7 5O A 2 18 £ P 2 96 W] LU R IR 7], RS 21 table MA8EA KX 2407 table f1

o

\setlength{\arrayrulewidth}{5pt}
\begin{tabular}{|1|}

\hline A \\ \hline

\end{tabular}

A U i A B R KA BT, WER S 2 table FAEE N ET table AL

\setlength{\extrarowheight}{10pt} %17
\setlength{\tabcolsep}{15pt} %% %
\begin{tabular}{|1|1]1|}\hline
a&b&cccc\\ \hline

e&f&g\\ \hline

h&i&i\\

\hline

\end{tabular}
a b ceee
e f g
h i j

>LHT AU 5 7 A< U W A0 BB B B B R AU A Jm BLE R, R IR B mon e, s iin
H, Rk AT E ALY, RN SCEATE A . PR SHla I 32150 .
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2.6 FH

T
1
i

\
ZIAN

-

\begin{tabular}{>{#i~}c<{~H3} 1}\toprule

1 &F 1\

2 it F\N #1H
3 EHE\ %2 H
\bottomrule H3H
\end{tabular}

2.6.2 =H%

FHER R HHIE =4k, M =2K 4 booktabs

\usepackage{booktabs} % —Zk¥k

E@%%E‘]E%%%%%U%]ﬁ%ﬂ*ﬂéﬂ%\toprule\ ':F‘I‘Eﬂ?Ef]?f\midrule%ﬂE%B*ﬂéf\bottomruleo E;%?f
JETRIN S W R, W MBS . BOANREARE S T, N aIe A T 3R 7s ] BL

/N

\centering

\begin{tabular}{1l r ¢ m{2.5cm}}\toprule[2pt]
name &value &description &IJfE\\ \midrule
R &170 KA eXHEREAVEIRAT LA\

i &1570 &IKHE & LKA\

\bottomrule

\end{tabular}

name value description Iffig

. . o g B AR T AR
R 1 G KR .

S G KR bk

booktabs B4 E S THFIRANEL, LA N ERIARAR 1

\specialrule{Zk%i}{ LIAJEEI{ FIAIFE} Y%tabular 455 H

2.6.3 RIZEE
i colortblfi ¥ & % i fh .

\usepackage{colortbl}

i Z7E xcolor LN table £

\usepackage [svgnames, table]{xcolor} %E#fiXFl, F 2 IjfE

Wa, LR EZ KIS

\arrayrulecolor{blue} %JX7E tabular 5P H X Y HI R AL

ATABCEATI R S, i HoE XA
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Y%rowcolors[J& 17 I L] RE4AAT AT BT AR BT A
\rowcolors [\hlinel{1}{cyan!30}{yellow!40} % —1T7H Hith
\begin{tabular}{l ¢ r 1}

goods &price &quantity &totall\

apple &0 &5 &5\\

banana&l &3 &3\\

pear &1 &3 &3\\

orange&2 &2 &4\\

\rowcolor{red} %{{ Nl —AT#:(%

apple &0 &5 &5\\

banana&l &3 &3\\

\end{tabular}

goods  price quantity total

apple 0 5 5
banana 1 3 3
pear 1 3 3
orange 2 2 4
banana 1 3 3

AT A LANcolumncolor {Hitn X EAIZIE, XA LUK ZI AT B IR AR, XEEHIAE. b
A LU \cellcolor (B YR EAEAMKE TN TS 510, HUAE SRS W ATRI

\begin{tabular}{>{\columncolor{cyan!50}}1 >{\columncolor{green!50}}c r 1}

goods &price &quantity &totall\
apple &0 &5 &5\\

banana&l &3 &3\\

pear &\cellcolor{yellow}1l &3 &3\\
orange&?2 &2 &4\\

\rowcolor{red} %f{X Rl —4TH#t{%
apple &0 &5 &5\\

banana&l &3 &3\\

\end{tabular}

goods  price quantity total

apple 0 5 D
banana 1 3 3
pear 1 3 3
orange 2 2 4
banana 1 3 3

2.6.4 HITRAREIT makecell &

PG R TTRE WA RFHAT o E ] makecell 1] LARZE 5% Boehé Wi, IF HIEX 5505
%
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\usepackage{makecell}

FEFRIUA% A HT T

\makecell D 5575 I {58 4T W AN\\EE AT WA}

BRI 5 A% FAh oo g e L7 )0 55 07 30 R Ja b 7 s R XCE SR 0 5507 2, Hedn
HMBJEARR T, WNERZEXSFE, A0 N TER AT, S AN RS AR S AR R . L
INMp 58 8 VIZFERIR 5577 30, AH A Z0U T AL 46 5 Hf ke K .

\begin{tabular}{l 1 1}\toprule

name &description &price\\ \midrule

apple &A is good &\makecell[1l]{1l in summer good\\2 in winter}\\ \hline
apple &A is good &\makecell[b{1}]{1 in summer good\\2 in winter}\\ \hline
apple &A is good &\makecell [b{{p{2cm}}}]{1 in summer good\\2 in winter}\\
\bottomrule

\end{tabular}

name description price

1 in summer good
apple A is good &
2 in winter

1 in summer good

apple A is good 2 in winter

1 in sum-
mer good

apple A is good 2 in winter

W B TTAR N2 KT s AL 72Uk, xS 5507 s0R AATX 55 7 20, o Sk uE 2 2 I v
) AL B
\begin{tabular}{cl}
\includegraphics [width=2cm] {fig/tju.pdf} &X & —B3CF\\
\includegraphics [width=3cm] {fig/tju.pdf} &X,&—B3CF\\
\end{tabular}

R By

Un Ay B SR LS T e rRORE 5, UG 2K T A \makece 11 {1 K o
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\begin{tabular}{cl}

\makecell [c]{\includegraphics [width=2cm]{fig/tju.pdf}} &X,&—BI3CF\\
\makecell [c]{\includegraphics [width=3cm]{fig/tju.pdf}} &X&—BIICF\\
\end{tabular}

A MO, ZAIE BB AR, R0 R RESRAT Rook B B R X 5, ik
FERAVA T a5 o XA T7 b 2T s W& S, ARSI .

2.6.5 [EIITEH5

FEF AT A1 n FIEA) D \multicolumn{n} {55 7 R A I JE # ek A AT . BT+ Ttem
ERMYTEHTWY, 5 FEPXFF. \cnidrule{Fndl-Fnd|HE =2 R0 H N n §)3)5H
m FIRI— SRR TE ] . AT =R, \cline{Hins|-Ens} HEAH [ .
\begin{tabular}{l 1 r}\toprule
\multicolumn{2}{c}{Item} &\\ \cmidrule{1-2} %1-2 #ILi%k
name &description &price\\ \midrule
A &A is good &1\\

\bottomrule
\end{tabular}

Item

name description price

A A is good 1

2.6.6 [E%54H1T multicol €

[F) )5 AT 75 22 multirow (4.

\usepackage{multirow}

T, AN TEHT 34T, BUSE T e R EH
\begin{tabular}{l 1 1}\toprule
75 @i T &4\ \midrule
1 &Li &\multirow{3}{5cm}{ — T HEI\\
2 &Na &\\
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3 &K &\\ \midrule

4 &Be &\multirow[b]{3}{5cm}{& —FHEI\\ %N EHR 55
5 &Mg &\\

6 &Ca &\\

\bottomrule

\end{tabular}

FRORT A%

3 K

4 Be

) Mg

6 Ca IR

2.6.7 RIZHLE
TR R A5 B R RKS I, A& T RS, 75 22840 threeparttable.

\usepackage{booktabs}
\usepackage{threeparttable} %A% A JHITE

(AT

\begin{table} [h]

\begin{center}

\begin{threeparttable}
\caption{# k¥ \tnote{\dag}?}
\begin{tabular}{1 1 1}\toprule

name &description &price\\ \midrule
apple\tnote{1} &A is good &1i\tnote{al}\\
\bottomrule

\end{tabular}

\begin{tablenotes}
\footnotesize

\item [\dag]l Z:kiiH]
\item[1] /K
\item[a] Hf7: Jo
\end{tablenotes}
\end{threeparttable}
\end{center}
\end{table}

SRy AT L AL KT 7 A B IR R, (R AT i R . DI BIE BB s, P LA
B A AN AR K.
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% 2-3 TS

name description price

apple! A is good 12

E
Lk

R VAR

2.6.8 HETIFE longtable

fdi ] longtable £ A] LLAR J7 5 14 15 6 A% 155 11

\usepackage{longtable}

longtable 1554

\begin{longtable}{1}
\caption{¥45i N A KA fllcaption}\\

\endhead %HEW#HAT caption, &N HATH—TH
RGN

\end{longtable}

caption JRAEFTIHI, &S ER caption. WIRA )G caption A, LW (continue),
W) 25 1T i A X

\caption{caption/fJ}N Z&I\\

\endfirsthead % 7l caption s& LGS B
\caption{captionfJ N 7 (continue) }\\

P63 HLIE W] LATRCEE JUEE 55 I R ARAT

\endhead % HAL VI caption & L AL $55 1)

longtable 8¢ HL A BEAS I \centering, A7 4ER A BB B AJBARETR N . LLUIZAL A5 R FEY™
K, BEEI R FER

\begin{longtable}{@{\extracolsep{10pt}} m{icm}| m{14cm} }

longtable 7] DAM1SRMEEE 7T, {HI2HAREAETT FRIohs N 2515 T,
A PLE X \NewLine -4 H '& F-8 9 1L,

\newcommand\NewLine{\setlength\parfillskip{Opt}\tabularnewline}

threeparttablex fl &4 threeparttable 5 longtable ThRESS A I AL,

2.6.9 FRIBBTLKABLNIFE

B A R R TTAR A A T DL A g T 1) USSR B b U Em{ 56 Y, ANBESE ler, H
PN I B TG S AR o 12 BRI AT ) A SR BEBR A 2 A 2 TR 5% 4o A k) 5%
(), ABEE IO SR, IR T A XIS R ER AR, IR IEM B . Ji5h, A5 BRSO
NEEE EL3 K, AT LA \setlength{\abovedisplayskip}{#i i} fll\setlength{\belowdisplayskip
R IE ) RO, XN TE RN equation AR RL,  (HIE XS RAK HLITH NI equation P
BT, nTPAH align FAEE i equation M3 5 R M N I B4 T 9 5 A 2
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2.7 HFEHAL hyperref

\begin{table}
\setlength{\abovedisplayskip}{-12pt}
\setlength{\belowdisplayskip}{-12pt}
\begin{tabular}{1 m{4cm} 1}

\hline

ASI N 21

\begin{align}

f(x)

\end{align}} &XZ& BT, ma&EH\\
\hline

AT AN &

\begin{align}

&f (x)=\sin x\\

&g(x)=\cos y

\end{align}

} eI BOCTAN

\hline

\end{tabular}

\end{table}

2.6.10 SEFM—LEHFHANEG

R ARLE RN TS, Typesetting tables with BTEX, 1E# /& Herbert Voss, 2011 4F,

AHHRREHZ IR T
—ERTREAT A

» datatool U, MEE A AL Ty R

m tabularx fi, WE £

» widetable 11, 5 tabularx f4EIT, MWLM %R BB H AR
m diagbox fU, HRFRIZEE LN . slashbox CAEAF texlive T .

2.7 iBiEHE hyperref

it 2 2 S AR T P, X RAEHEROX — T P R B B A hyperref b, %A SRR I

fib AL 5T, 1HJE glossaries W4 4b. gL TER) K

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref}

PR HESE CIKutfs 1, MmAE CIK 3, IXFEHE AR pdf SCH R SR RAS B

[IRER

WS H )2 unicode: WE FAF4E; colorlink: #EFETTENE, 2% k. R915A
—EBAIARMERNE 15 & s linkcolor=blue: & label 5| B W0, BOABIAZLL(, BT
DR IE ST E FARGW N = o R RGN =S8 e =

BN A Hskbr U L (AT MBSO U F RS . index. Z% 3CHR. label H75]
M Wk SorrE s, FEH A3ERK pdf S48 PRBHE F R A T s N «

45




2.7 AL hyperref

texlive 2022

pagebackref=flase/true
hyperindex=true/false
hyperfootnotes=true/false
linktoc=section/page/all /none
linktocpage=false/true
colorlinks=false/true

linkcolor=red

S 2% SCHRA TURS R, BOATE
ERINR 5| e

BRI JAIE s

H SRR/ T bR 28

H RN TR SR, BRUGE bl
FEBERR s AN R

BEE SO BRI, BN

ZH GBI, BASRE
WUEASC AR BRI, BOAT (B
BT (SR, BOA RSO
X 1k A A €L A i 41

citecolor=green
filecolor=cyan
runcolor=filecolor

urlcolor=magenta

hidelinks eI (AT T AL
bookmarks pdf B3P
bookmarksnumbered pdf &&=

bR T ERNAL, BRSNS A 2T | T b 7 # H 2200 T f) \label {hrid 44 B
Frid, ARG N\ref(bric 4y, W] LUl \pageref{bxic 435 111, A — B H \eqref{
id&ysIH, e AT RIE SN A WIC AR IRk, A R R HIIE A AT
pdflatex gmPERIANEESE T 3L, xelatex gt bric 44 v LU Fh 3C,

NS T

= E): kiR D

AAEAEAT I IR BRI A S B AORRAC, B DURS 0 515 IN TR A e 45 5 P Ak
#r Lo HABARICH L USAEIASE A, A5 SR il BT

\section{%f—77\label{sec-1}}
\subsection{ —i}\label{sec-2}

F\ref{sec-1}7i7E \pageref{sec-1} 1
HFi\ref{sec-2} 17 F \pageref{sec-2} i

EFRaIFRIC 5

BT label LS N2 IR A ET L 8l caption BT, 5 H IHAE A \ref{hric 4 13k 3 EIR 1
%i's, fliH\autoref{brid #3343 caption name 45 R .

\begin{figure}
\caption{aaa\label{fig-1}}
\end{figure}
\begin{table}\label{table-1}

\end{table}

FE\ref{fig-1}7E\pageref{fig-1}T1,
\autoref{table-1}7f\pageref{table-1}T1,
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WRAE K E L figurename F1 tablename, XFESIHPIEE REA R @ AR SCT, BT %
e X AshyI 4.

\renewcommand{\figureautorefname}{l}

\captionsetup{labelsep=doublespace}

\begin{figure} [ht!]

\renewcommand{\figurename}{ &}

\centering

\includegraphics[width=4cm]{fig/tju.pdf}

\caption{ K K #\label{tju-logo}}

\end{figure}

{fH\1stinline!\autoref{tju-logo} !/ %/ \autoref{tju-logo}, fffi\lstinline!E\ref{tju-
logo} ! 15 2| K \ref{tju-logo}-

2-6 RNELBL

1%%\autoref{tju—logo}?%’cﬁjFé_] 2-6, 1M @\ref{tju—logo}?%iﬂ%(io

SIHDY Bahdw s 1K & A BTG . BESEAA R, MHEd 5 0] Ll \pageref{S
FNEM GRS, AT \ref A HikES, (HEMBABIERZ R .
W1, XHMEITIEF

W PIRIER, —FloE B Bos Wk, il kS nT DLk 2B A 4T ek .

\url{www.baidu.com}

AT PO BCE AR, T RUR SO B R, b T LAk BRI BT 24T T %

\href{www.baidu.com}{H ¥}
\href{www.tju.edu.cn}{\includegraphics [width=1cm]{fig/tju.pdf}}

W n] DABRAE 251, Hean pdf SCfF, VR AF s tH AR AR S0 44, IXFEAN A S . pdflatex
G PRI A ER AR SUAF AANBE R T 3, IS xelatex S

\href {4 #f 483 fF44 HEER R R4}

W UAEH run SREEHAA, H ] 252 A linux FIEAE . run HA)ERIRISAT
mplayer 7 2 WA, windows RGN 1% TG 245 H RIS i 21T d 4. run BRIRE AT
5 pdf FEES[IEX. HE linux ~, ANE pdf B35 A MRS R AR 1, xpdf (34
S RAFIEA, qpdfview W H GEH mplayer FTIFHAN, acroread WAFEATT. FrPA run 72
W ATIREEHCB T RGEAN pdf U4

\href{run:mplayer 445314 AT
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2.8 W& article & texlive 2022

WA DM run ST

\href{run: & ¥E M IBITIET L HETT

Foftr a2 nl LU run 797300, B0E 45 g ie 30Ph 40, B8 8 20 H sk R ISeiE44 .

\href{run:xloadimage *4Hij H 3 NI/ IATHINN
\href{run:xloadimage 4% 14 }{open}

2.8 I E article £

SCEREIEAPT LU H o A5 IR, \thanks (A A 2088 H BLIK B .

\title{You Have Only One Life}
\author{{f#1 \and /F#2\thanks{emaill}}
\date{} %HUH H

\maketitle % w7~ H

BOAEA HIIR, MAIAE\dateififi), 2 REERIALS

\date{\today} %%k 4m I i s

e HIZHEE H

\date{20214F10 H1H}

ERINI A H 2 7 58T LK, U B S 3=, TBL T3 H&B

\title{\large\bf You Have Only One Life\vskip-0.5em}
\author{\small 7£#1 \and \small {E#2\thanks{email}}
\date{\vskip-0.5em\small 2021410 H1H?2

MG R] DUAE Y, XM B TAE. R PRGN ) i) B s ) — e S7e i H 5L H
WH, AZUIAEAEF B, A maketitle [ 2R AR BUAE S 2 DASRAS (1907 SR P o X002 R £
ZANEE B FAR /N AL 7 BB TR IE I SR R, VE AR 2 I e AR5 BRI T o 2% 8 A ARUBEAR I
— A S HORNE X maketitle drd. B OB HEAZ I maketitle 4 1€ X7 AR HE 7
fii—1t, HARTLIZ I classes SCHY.

texdoc classes

SCEERFIER AT 1 BRI

\begin{abstract}
Abstract text ...
\end{abstract}

BRA B SN b 50470 Abstract, AT H N

\renewcommand{\abstractname}{f{ % }

SCREERIAE HAS, AFUEHATTAR 2UAIAR 22 SCRRIE DU, RN B (0 s OO 3 100

\documentclass[12pt,twocolumn] {article}
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AESCE R H . AEE MY, WAD maketitle FJAA, ZHAFE, HRAGEIE . WA EHE
SRS, W LA PRI, (i SR A0S N2 abstract 9.

\usepackage{abstract} (Y

A P AR g

\twocolumn [
\maketitle
\begin{onecolabstract}
Abstract text ...
\end{onecolabstract}

]
\saythanks %XUFA% X 27 bt v

%24 thanks BIVEATIS Bor st Al LLSEHT T IV A

\twocolumn [
\begin{@twocolumnfalse}
\maketitle
\begin{abstract}
Abstract text ...
\end{abstract}
\end{@twocolumnfalse}

]
\saythanks

AR R TGR, B R R
ERUUREAZ ARSI 78, HEAUEE, W0 balance £, 7 DMERT A ANHT, U &R 55
i

\usepackage{balance} %X~ P 28 AN 1) L I Jos 35 6 5%

ZH| BRI RN, (HEFRP YN balance &3NS B3l balance, 75 24 H R I F) fy

/‘?\O

\balance

\printindex

2.9 BEXHE

Z% LR H AT A MEMAR R, —E& natlib U, A bibtex dr &4, 27 kIR AEH
bst 3CfF. X0 HAr s G st A7, texlive HNE TVF2 22410 bst #5AS0F. 7—&2
biblatex f, Hl biber fir i, XJEWECRINS% A kL. S5 CIRA G 5 H, #RAT
PLR A bib #%30. biblatex A1 biber XFh 5 kik n] LUR H HARAS A AN SIHT bib 4%,
e A R, ORI i 2 B8 o T ZELL bib A% AR PR 22 SRS T H

2.9.1 bib EAAICEFKE

bib SR G B WIS 2% Sk AR X2, AR IR AR ARG SRR bib A AT (K
Kl Me FIRRESCEREE]T
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@article{huminglie-zgjg-2021, % ik H & X514
title={GLFEOGIR NN KIS BIRG SS I UREREY, %o
author={##%] and FIE and YOHEHEY, %fE#H and 70 JT
journal={EPLY}, %Ik

volume={48}, %4

issue={19}, %=

pages={1901001}, %04, A UG EKI1EH 55-59
year={2021}, %%, #)aiL 5 ] LI

I

Qarticle 52 &, Z%CHRIIZN, JRTHAZ . bib # MRS WM&,
R 2-4 bib SCAFH WK

X Q K4

AN TFH R B S @book

il -8 3 @mastersthesis
N7 @phdthesis
e @proceedings
SV ) @inproceedings
) 878 @conference (554 T @inproceedings)
70 H B B H A5 @booklet
PFER)— M T @inbook

A T O b ) YT @incollection
FERICRY @manual

HoAth @misc

A, mHUMHEARRYE  Qtechreport
RIS, B @unpublished

B ORI Ty Oy b BN AT 1B B, SR .
m @article
W author, title, journal, year
%3, volume, number, pages, month, note
m @book
WEH, author /editor, title, publisher, year
ni%, volume/number, series, address, edition, month, note
m @mastersthesis
WU author, title, school, year
A3k type, address, month, note
m @phdthesis
WE author, title, year, school
AJ#%3k address, month, keywords, note
m @proceedings

W, title, year
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A&k editor, volume/number, series, address, month, organization, publisher, note

m Qconference

WK author, title, booktitle, year

nJiL, editor, volume/number, series, pages, address, month, organization, publisher, note
m Qinproceedings

W author, title, booktitle, year

A&k editor, volume/number, series, pages, address, month, organization, publisher, note
m @booklet

BB title

A %3k author, howpublished, address, month, year, note

m @inbook

PAEUE author /editor, title, chapter and/or pages, publisher, year

nJiL, volume/number, series, type, address, edition, month, note

m Q@incollection

W author, title, booktitle, publisher, year

A&k editor, volume/number, series, type, chapter, pages, address, edition, month, note
= @manual

BB title

A3k author, organization, address, edition, month, year, note

m @misc

WK none

%, author, title, howpublished, month, year, note

m Qtechreport

B, author, title, institution, year

Al %4, type, number, address, month, note

m Qunpublished

WEHR author, title, note

A3, month, year

zharticle.bst

KR ARV E MBI ST bst SCF, ATEURH texlive WeAs H 4 #) zharticle.bst
S, 3X 72 Xu Yuan M seuthesis.bst ETT 1K, B T A8 ORI 18 SCRBRIREESR AN [F] EAS,
LA B A R R R 2E I Bk . mT LA AT I ER [D):[Master’s Thesis] #1 [D]:[PhD Thesis] J5
[#):[Master’s Thesis] F1:[PhD Thesis], KEHKHEKFFIRA [D]o zharticle.bst SCHFIFATE bst
BN RHXT, M2 texlive/2021 /texmf-dist /doc/latex /seuthesis/zharticle/ , 1] LLE il
POCHEE  C0 tex SCHEH R AR, IR I R, T BT R 5 R ek A

o1
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RHX N, IFHIAT 4 texhash, HEZGIRIA] . (HAZAAAEH—PIRIT bst AR IXHE 5
%o

texhash

G2 WA B AR, AR W R Z AT IR A SR AR R A R, ISR T bst STAFIIE o F#%
zharticle.bst JHE, 0. mi-LFEA8 30, AR bk, A0 AIEFE R . WER
HR AW 225 SR U BSR BT b T, WGE 75 22 AAT B 1L zharticle.bst 3CF. X ANE
Je 7% & FR 2 [ Br H FRAL R AFAEAN I HBIX A W) (), 10 K5 s AT AN R T AR X, BRI e s s il
TR,

doi 13

A bib 8 EEEAT doi 1, {HJETE.bib SCAFANIN doi HIFASHREE, HEASE
s EEWE A unset #5500, bib B doi A EoR K. HIE H TR 2 228541 bst CHF
doi, EWMdH elsarticle-num B, 2 E/xHK doi 5 H Ba @M A, 1T LLESFT M,
RIEAN doi W9k E N 21 SCHRTAE I 50 (R EHEFELE bib SCAER#A N doi T, RIS 4411
biblatex £l &S FF doi Ti[1.

2.9.2 natlib ] +bibtex ®iF

i F natlib fLiER] A

\usepackage [super, square, comma, sort&compress] {natbib}

super /8 3R _EARKE I, square FRon g |4~ B INJT 155, compress &7 A3 L4, R
58], AR [5,6,7.8].
FESCE HUAEH] cite 5], IEA B W] citenum #57) 51225 S0 F 5

REPGEFHOL AR IE AT LME A RG22 S B4R 45 I S5 R \ cite{humingl ie-zgjg-2021 MR 1%t ik
WMEBIE . S W22 ik \citenum{huminglie-zgjg-2021}

SCEE e I ) SCRRS A 2 18 s SRS AFE )

\bibliographystyle{zharticle} %f{i}] zharticle.bst 1 A& =L AF

Ir) 23 5 A PR SCFE I Mo A RS AL KK, AN article, TXI AT PIFME DL, 4G 4LR KA
T ZHE &, A \bibliographystyleifif1) T o WAL RAR 5 2% S0 iE L, W)
i B N) . AR IEAL eee 5L acs, AL —FSH G, N Bk 2% G VLRSI
KXo KH1 bst XAFLE texmi-dist/bibtex/bst H& To T2 LT

\bibliographystyle{IEEEtranSN} %iece
\bibliographystyle{IEEEtran} %iecee
\bibliographystyle{elsarticle-num} %elsevier

WIATEE B OB bib X,

\bibliography{a} %bib {4 /& a.bib
\bibliography {bib3(ff%3} %n] L2 HAR {4

iERN: VU E PR, pdflatex fir 2 4gmiF tex CF 3 X, bibtex iy 2 %miF bib 34F 1 K.

1
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pdflatex a.tex
bibtex a %ZwiIFEHI 2T tex M4
pdflatex a.tex
pdflatex a.tex

ALLVE 24 bib 30, AREE S, U al.bib Al a2.bib, HNEEH HIEZ S 7]

\bibliography{al,a2}

GiiPeid st BT sP IR, bibtex ZiEHIIE a, AP A
A LUESE R TE A H O bst SUPF, AT IR )R, EILEFEATLL B3I bst X
PE, AHZ AT ARG AL ER 5 F5 B bst A

latex makebst

bst A SO BAR LI Y, & Xt LLECRRMSL, {02 natbib-+bibtex J7 XA 8K A& 5 i 15 1«
TUR S D SR 7

BERRRI, BB bt B O W) #E sy 2 anman, EAANLE
F| natbib IEIS style VLALHI A&, B2 A OS5, AT @ L style, 75233 =0 N
#, natbib AL, EISZEH K style UTEC, EIARER MR, A LEEDLAINE . natbib [
RIS style P8RS, 43P natbib TN, W UAJE super, & X T super, £LL super
TR,

2.9.3 natbib SI1FRA THESE CE

chapterbib £

225 R T B N4 chapterbib 9, chapterbib £5 biblatex flAVLHEL, W Z5if# A natbib
@ o

\usepackage [super,square, comma, sort&compress]{natbib}
\usepackage [sectionbib] {chapterbib} %Z % ik NG5 /N1

AFEER D TE REFE B — ) tex SCAF, LRUWIRGE SRR atex, ST XAFN cltex, %
A c2.tex. fE a.tex HLL include JEXINZ, cl.tex Fil c2.tex.

\include{c1.tex} BAAEH LWLl HEHEESL
\include{c2.tex}

\input {CfF4 I MI\include{ SCHF 4% 1o K IIANA) o, 5 285 2 3 IS 7 00 480 FR) SC AP 408 B p sl ST
Wysc, XA DX cl.tex Fil ¢2.tex #E4T bibtex Zwf. cl.tex Fl c2.tex BR T 15 N2 H15]
Mo, wIEHEE & B4 bib U,

T AR
\bibliographystyle{elsarticle-num}
\bibliography{c1} %5 cl.tex XN.[¥] bib {4}

TN
\bibliographystyle{elsarticle-num}
\bibliography{c2} %5 c2.tex XIN.[¥] bib 3

G 13 IR 2 T PO 4 5
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pdflatex a.tex %%iF1 fF
bibtex c1 %44 55 ik
bibtex c2 %ZwiFH —FSH Uk
pdflatex a.tex % IX4iFd 30T
pdflatex a.tex %3 —IKJwid £ C1F

WG AR pdf XA, S 2% SCER BRI G, AR, S5 SCERA 5 B AT N
Gn'r, HEARRDTEMNSE R, X W& 2% S0k iR WKl BRIA bibname J2&
Bibliography, 1RAEENA4 T, WTLINE a.tex, o] LUINEMTEMA—Z, B cl.tex Fl c2.tex
# T Lo bibname X4 JRAA ), RSN — IO ] UE AR, LB MUK References
EEE

\renewcommand{\bibname}{References}
\renewcommand{\bibname}{Z¥* W#k}

P40 1) sectionbib &I,

\usepackage{chapterbib}

S R & UANG 5 1= R UE IR, BRI book 1152 B AT 43 % 1 525 SCik M\ A 50 I
i, FEER SRR . XS Z A I, FrLAHERE N4 secitionbib £,
W] CLEFERUE 2 2% S0k, AF T i i)

\usepackage[duplicate,sectionbib] {chapterbib}

SRIGAEE A atex RBAN

\backmatter
\bibliographystyle{elsarticle-num}
\bibliography{s1,s2}

W ERJGRERE Wy 550K, BRI AR L.

bibunits

7225 R AT LLIN4R bibunits £,

\usepackage [super,square, comma, sort&compress] {natbib}

\usepackage [sectionbib] {bibunits} %

bibunits A LEH —A tex SC/F a.tex F1—/> bib 34F ref.bib, tex Fl bib SCAFAN T Z il [F] 44,
AH\includei®A) 7 0o AT EINZK natbib S ] LSRG ERSE R, H2EAINE natbib 5%
SRR R, P LAHERE N

N i AR A A A,

\chapter{laser}

\begin{bibunit}[plain]

aaa\cite{fluid}

\putbib[ref] %ref 4& bib X, —A> bib XIFHiAT
\end{bibunit}

\chapter{math}
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\begin{bibunit} [plain] % nJ LLIEEEAN A1) 275 SOk 2
aaa\cite{fs-1}

\putbib[ref]

\end{bibunit}

G 1 [ IR 1T ) 95

pdflatex a.tex %%iiF1 tex XfF—ik

bibtex bul %bul 2 H B4

bibtex bu2 %bu2 A HBAERN, A ILAEIHA LA SO
pdflatex a.tex %3 —IKImFE tex LM

pdflatex a.tex % =Kt tex I

A, & HESE chapterbib 4 H\includeiff) /7 .

2.9.4 biblatex € +biber #&i¥
i H biblatex f, HALH biberdmi¥

\usepackage [backend=biber]{biblatex} %f5& biber 4ii¥ /s
\addbibresource{a.bib} %ig:& bib 1f

biblatex HIAS A G484 . bbx, A H 712 A INEIN style=bbx X F44

\usepackage [backend=biber,style=numeric]{biblatex}
\usepackage [backend=biber, style=authoryear] {biblatex}
\usepackage [backend=biber,style=authortitle]{biblatex}

WEH cite H5|H I AHIE . biblatex A] LAZE numeric 7530 F H\citeauthor{label} 5| HIFH -
{H2& biblatex WA € X \citenunfii %, FJLAHCE X, {HEEA B,

\DeclareCiteCommand{\citenum}{}{\printfield{labelnumber}}{}{}

biblatex J7 2 LL# 2% 25 AL

\printbibliography [title=Z% #k] %% th 2% k%

wiERN: VPSR TE, pdflatex T2 9miE tex CLF 3 X, biber 24w bib XM 1 Ko

pdflatex a.tex

Y5 3RS a.aux, a.log, a.out, a.run.xml Ml a.pdf X4, B a.bef 4, &F arun.xml
0] DUE B0 BRI (R S0 BRI AR ) a.pdf SCHEASBEIE# 25 H

biber a

% S5 3K45 a.bbl Al a.blg ST

pdflatex a.tex
pdflatex a.tex

O 1E i SRATFIEB ST I0 apdf STPF. DA A AR IR ik B A2 3% PR SO 2 40 128 9 VR4 RE LE 1 27
JIT LI EL S U8 B T 0 S 128 A O
AT LU sorting 135, A i AR (R U5 K2 25 S0k Y1 3R
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\usepackage [sorting=nyt]{biblatex} %Ki\ nyt J;:=\HFTF

\printbibliography
\newrefcontext [sorting=ydnt] % §i& &HT 28 ydnt
\printbibliography % M X4t 2% ik

A LATE bib SCHERERIN doi KET,  HIEFE G EY doi

\usepackage [sorting=nyt,doi=true]{biblatex} %false N4 ZIx

2.9.5 biblatex B} +bibtex #47i¥

1 1] biblatex £, {HE{HH bibtex 4%

\usepackage [backend=bibtex]{biblatex}
\addbibresource{a.bib} %47 iE bib LfF

L cite 51 5 A H bibtex W%
biblatex J7 2 HL i 2 5 1A,

\printbibliography [title=Z% C#R] %fith 2% ks

iEAN: VDY, pdflatex A2 9 tex SCHF 3 X, bibtex & 4wiE bib X4F 1 K.

pdflatex a.tex

Yk 3RS a.aux, alog, a.out, a.run.xml Al a.pdf X4, EHAF a-blx.bib X (K a.bef
1), &F arunxml XA LU BZIS R 0 S0 I AR a.pdf SCHFASBEIE A B 5

J o
P —

bibtex a % U H bibtex 4%

965 3K43 a.bbl Al a.blg SCAF

pdflatex a.tex
pdflatex a.tex

I pdflatex iR, RAFIEMRIFHE R .

MR biblatex 9, #ACHFHA/E bbx, bibtex J7 204 it 2 Q.

BAREE 1) pdf SCPFERZ —FERI RO, (R 4EF A natlib 40 +bibtex 4iPEEl# biblatex
£ +biber i\, AEBUATH biblatex £ +bibtex g7 x,

2.9.6 Dbiblatex FIE ILINEEN 4B

biblatex A7 ZASM AL RENS SCRAR 2 R AT fig

%

DESE WK

i refsection I, £F—{K\chapterifitJ#iaHZ% k. WA LEEAS part. /N TTEE/N )N
BIE SIRCE =Y

\

\usepackage [backend=biber,refsection=chapter]{biblatex}
\addbibresource{c.bib}
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\begin{document}
\mainmater
\chapter{}

%ot% I 5 section k& X TIT4AZ CHR
\printbibliography [title=2%% Wk ,heading=subbibliography]
\chapter{}

Yok Todm T =A% XIS 3R
\printbibliography [title=%% k]
\backmatter

\end{document}

WAL refsection 24427738, LI biblatex FIIEIN P AGEFH VNN refsection &I,

\usepackage [backend=biber]{biblatex}
\addbibresource{c.bib}

\begin{document}

\mainmater

\begin{refsection} % n LA{ER FTUHTHT
\chapter{}

\printbibliography [title=%%*% ik, heading=subbibliography]

\end{refsection}

\chapter{}
\begin{refsection} %A LAYEFEIFLIR)E

\printbibliography [title=% % (k]
\end{refsection}
\backmatter

\end{document}

WA IfER BT B4 B, sl G B —Ik, KRESED W HITH—R, 4T
copy J K.

\usepackage [backend=biber]{biblatex}
\addbibresource{c.bib}
\begin{document}

\mainmater

\begin{refsection} % n LA{E R ITUHHT
\chapter{}

\printbibliography [title=%% k]

\end{refsection}

\chapter{}
\begin{refsection} %1 LAZEE 15

\printbibliography [title=%% k]
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\end{refsection}

\backmatter

\printbibheading[title=5 WHk] %ERIA heading & Bibliography
\printbibliography [section=1,heading=subbibliography]
\printbibliography[title=5 _%i,section=2,heading=subbibliography]

\end{document}

refsection 35 0] DU A AL 1) bib XK. S EEEINZAS bib X

\addbibresource{s1.bib}
\addbibresource{s2.bib}

) AR 3 R R 2 e bib S

\addsectionbib{s1.bib}
\addsectionbib{s2.bib}

refsection NN IS4

\begin{refsection}[s1.bib]

\end{refsection}

TERE biber fir &40 F I X AN ELIF bib XHRB s1 # 52, MWIFEXMHR, WA atex, HiE
U/

pdflatex a.tex
biber a

pdflatex a.tex
pdflatex a.tex

2.10 hRMENEIT titlesec. titleps #0 titletoc

—IL =AY, titlesec. titlepsHl titletoc, —ANELE—ANFMF, AU R A vE A i H

texdoc titlesec %texdoc titleps B texdoc titletoc 45 AH [

R titlesec FRHRE, ZEVFBREFMXAAUERET. HEREH, BRIFHER, |
~AERBER. FXRFEER, BEREXZRRFER, RAAKDER.
AR, DU titlesec 7 ZIMSE,  — 5 & R I 20 B

\documentclass{book} %ERIAX 7373 H 11, H twoside
\usepackage[clearemptyl {titlesec} %fHEL U1 o 2% 1 82 [ U0 48 0 Ui
\usepackage{titleps,titletoc}

book KJ2 twoside, BIXp&ror, Wil b — = N AL EOIL N, SA/eb)E Mg 48
WA AT, B EH#a N TR, titlesec TR clearempty, #4022 F1E %L
VLR LS TS ER, 24T B3 N T \cleardoublepage. 1% 42 K] A BRAFE 28 A 72 B8 U 70 A2
plain F£3X, JCOUJE, TUBEEHE S . AR ERE DS 25 00U TR LA R A

PR A PR A RE A R 9T A 18 SO AR B (RS 4w AT A DU, SRR A B AR
PRFETUE GO, XA MO BRI AR B2 LLE S, X I AN 23X AN B T
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K book FRUBLE N AKX AT,

\documentclass [oneside] {book}

InEK ifthen A, BE R LI AX A8 I, AR5 B E N X A E 0T

\usepackage{ifthen}
\setboolean{@twoside}{false} %X & A oneside
\setboolean{@twoside}{true} %I H 1% E M twoside

book ZEHIFEARLEFY = = K#E4>, \frontmatter. \mainmatterfll\backmatter.

\frontmatter

RE T

AL 5T

\chapter{Preface} %/ i section
WENA

\tableofcontents % H &L H %

\mainmatter % A%
\chapter{Introduction}
\section{}
\subsection{}

\subsubsection{}

ZEs
\sections{} YU 5 4L 1R

\chapter{Z~& 17}

\appendix %M —EfE mainmatter B, %52 ABCD %i's
\chapter{Math}
\section{3783} %M 7 T LA /N

\chapter{Quantum mechanics}

\backmatter %N section
\chapter{Z(i#{} %S k. KI5

\frontmatter fll\backmatter R i &, ¥ T9AI/NITEE,

1 LU \frontmatter, {HIE/NAEE IS \backmatter, 5 WA HEMR S B nAS IE A 16 Hh
7o WIREA backmatter, 1F P 25 518 ] \clearpageif fi) th i LLAR P ixX S ) . article 2§
T SRR VA TR IS AR 2 S G ), N A IR S T AN I \clearpagetfi fi) . article 28
BRINSE AT LA VU, FTLAB4l article 282 AT B i \clearpageff. article 28751 H
K, A ARG \clearpage— .

—ft\backmatter /G M 2R T« S WHREE, XIS FAGEMA R, BrbiAS
IR . \backmatter i 7} ik n] AN INELAM 1) 2, (HEANZEHIES WA, s/ mm 2.
WX, B \backnatterZ B A 40 5 .
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2.10.1 TIETHIAIHER

book JEAE T BN TTE IO AT B T BN BCE, A R LBCAZRE o0 B Al
TSR T2 T FERARIRIR . BROARE A YA

empty JTou)E, Jou
plain TOUE, TR E R

headings JCOU,  DUJE AL BT AR R A
myheadings JCULEl, TUEAE A

BRIAE 5 U2 plain.
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\frontmatterfll\backmatter B J1 J5 J1 I I BRIAGE R —3, A
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m HRER R FE S R ¥ 02 plain, BETR A TUE R 1Y, 4 0)H & CONTENTS, &
B A T A DT
\mainmatterH GTJ5 U ERIA &5 R A

w TR A BT R AT

m U4 plain #£3.

w WNEREFEE UM AR, M E U BUE BT, A7 BUJE I\ Alph{\chaptertitlename}~\
thechapter. ~~\A1ph{\chaptertitle}o%‘frﬁﬁ/ﬁﬁ}jéﬁ\]\thesection. ~~\Alph{\sectiontitle
Y, ATUE NI BIEA R ARSI R AL .

m [SRER A BB EF T RS S, ROCKE 78 ABCD... 4i'5 .

ETMHRIREIER

TUE T BRI A, AR EE N B 2 \renewpagestyle{ A B 4 HEER N
Ky, —AE A XFEA AT A \newpagestyle{ A XFEX A HAER N A, FEARLIF:

\renewpagestyle{plain} [FIE M 21{ %HIE 42 LI EY 5%
\sethead [7= J/B] [ U] T4 GUE] %7 56 5 AEET S
{ERBEHPREMHATUEY %Aesh 5 &H0 s

\headrule % Il )52k

\setfoot [/e JUIHIT [ ST T4 000D {7e DI Orh s O o By

}

article 2874 oneside, H T EALHG S RITT,  Jy 55 LK BCE AT DL .
B UL TUIIN fe 28 A (0 A 220 R
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m \headrule: UlJ5HiZk.

m \chaptertitlename: #AI\N Chapter,
\chaptertitlenamefF I BRI\ /& \chaptername, 7EPRIY 2 H 3485 4 \appendixname, FT
PAHEFE(H H \chaptertitlename, [fj A /&\chapternames

m \thechapter: AT SR
1 FH{ \zhnumber{\thechapter} A] AL F 4 5 .

m \chaptertitle: YHIF4, LLUWIZEiE.,

m \thesection: “JHI 17T .

m \sectiontitle: HI/NTI%.

m \thepage: {5,

m \Alph{¥3C}: FRICCTHAHR N KE.

~: B IR] B o

KERFRXHITUE T HIZEK

\frontmatterifis;, HEUIAIEIVEF Wy empty FE3C. 5 2A0 H %0 plain #£3, M E T
IR SRR EVSPNCEZCT (E g

\frontmatter

\pagestyle{empty}

BT

\clearpage

A B 75

\clearpage %iXH AfHEA4HE clearpage

\thispagestyle{plain}

\pagestyle{plain}

\pagenumbering{Roman} %#KI\/& roman, /N5% L%
\setcounter{page}{1}

\chapter{fi§%}

Hh S

\chapter{ABSTRACT}

A

\tableofcontents %’k H =%

DR S8 SCIE SCH o BOR 1 DU T BT AT SRR IO, DORS AR e, HL A SO
I AN, W HIWE, BECh

\mainmatter %I & plain & & W 57E mainmatter Z 5

\renewpagestyle{plain} [\fontsize{10.5pt}{12pt}\selectfont] {

\sethead [J [ R K2#M #0710 30T [

{}{#i~\thechapter~#~~\chaptertitle}{}

\headrule

\setfoot [] [\fontsize{9pt}{11pt}\selectfont\thepagel []1{}{\fontsize{9pt}{11pt}\selectfont\
thepage}{}

}

61




2.10 W BT titlesecs titleps Al titletoc texlive 2022

Yo 5 AR LABEE by B i & A AEH]
\newcommand{\tjuheadfont}{\fontsize{10.5pt}{12pt}\selectfont}
\newcommand{\tjufootfont}{\fontsize{9pt}{11pt}\selectfont}

\newpagestyle{tjumain} [\tjuheadfont]{

\sethead [] [ A 2247 18 3C] [
{}{#i~\thechapter~Fi~~\chaptertitle}{}

\headrule

\setfoot [] [\tjufootfont\thepagel] [1{}{\tjufootfont\thepage}{}
}

\pagestyle{tjumain}
\chapter{4;it}
TR AT N E

\backmatter HL H 3K 1 J§ #\chaptertitle.

\backmatter %I & plain & & W SYE backmatter Z J&

\renewpagestyle{plain}[\tjuheadfont]{

\sethead[] [\chaptertitle] []

{}{\chaptertitle}{}

\headrule

\setfoot[] [\tjufootfont\thepagel] [1{}{\tjufootfont\thepage}{}
}

\newpagestyle{tjuback} [\tjuheadfont]{

\sethead[] [\chaptertitle] []

{}{\chaptertitle}{}

\headrule

\setfoot [] [\tjufootfont\thepagel] [1{}{\tjufootfont\thepage}{}
}

\pagestyle{t juback}
\chapter{Z% (K}
=B
\chapter{ x& it 3. .. i}
RFRILENEDL
\chapter{Zi4f}

g

\clearpage

FNE T ABNA plain #£3X, plain FEAUE AT, B DUEH BE ar & B4, 5 00dR @ vl LA
PIAHA AR, (HE R, H e XA tjumain A1 tjuback 7] LS ZE&HTIH, BI\frontmatterZ
W, AHEHE plain PRI E RS2 N R IEIHE]7 28 TigWie WL, #5757 &5Hr2ihb.
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HitbE B FETUSE TR

2 BB RE UL AT L IO B M IS, BANGG S, TRCE AR . R DR H AR 4,
PARARIES n Wi SR AR A AAREE . A K5 R DO R 35 /53 A A H R 440 i DUAN 2
I, BEAREE R, RICGERAN, HPEARIFATE S8 5 8Tt A2 i n it
JERGIRG . AL BRI A, T RINBAEANR . R ZER M R A
% empty, 2SEAFE, OB T AEHE AL

\thispagestyle{empty} %W & i iiFEs, HAbA empty

A UM AT A R, 2 00 R DA

\pagestyle{empty} %W E 7 UL LA S 0T U1k empty

— B A H\pagestylefi %, ¥ T EE I (plain F£20) DLAMYIHABERAFE.

W5 (Preface). ANFRARIH S5, Mol LLRHERENA. WA TSR, 980
PR, ARG, (B2 — 2 ZE \frontmatteriifi /. %", &M \nainnatter/5
[ f¥) chapter JFUR .

EFH AN ZM Preface FFifHgn's, WEIMN B R ITUEKTUF&hgn 5 . B EEM pdf 1)
BTG S, PRI i, SRR . EHRE 0SS iE Ak

\pagenumbering{Roman} %ZKI\/& roman, /N5 % LE T
\setcounter{page}{1}

M Preface JF4f v & 00 JE T, P TUHS—BOBAETUE, ATLAREH GURH empty WRAIE, &
H plain HX N empty. #RJ5 M \frontmatter BTl UL JH UL EIFES,  EL DOk viad .

\renewpagestyle{plain}{}

\newpagestyle{pre}{

\sethead [\bfseries\thepage] [] [\chaptertitle]
{\chaptertitle}{}{\bfseries\thepage}
\headrule

\setfoot [ [] [J{HX}{}

}

\pagestyle{pre}

AT UAE TURS P IR INBE 265 1, $-$~\textbf{\thepage}~$-$.

2.10.2 ETRMAIEFR

TN EE LA, \titleformatFI\titlespacing, AI# & XFE, & E X
[ E . T i LA A A 48 B B R Vs

\titleformat{F W BV&%E} [N EAFRI{Ar 2w E R, —BUE X FHARD TR BEETEH
BEARRINA, S LEHEANRNAES =4 B KRR HEAL AT SR EER, WSk
KAYURELTER], WA IS{ZATIE WU e 53]

[ Ay

\titlespacing*{F [TEBIF%5Y {ZA MR { LM BE{ R EE (A T E, mI4mss
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T 24 50 CEIECEE 00 4 TEOAGTER, XAEURMIEILECR, B 2R AT &b SRS
) — B DL o

\titleformat{\chapter} [hang] {\normalfont\huge\bfseries}{\chaptertitlename\ \thechapter
H20pt{\Huge?

\titleformat{\section}{\normalfont\Large\bfseries}{\thesection}{lem}{}
\titleformat{\subsection}{\normalfont\large\bfseries}{\thesubsection}{1em}{}
\titleformat{\subsubsection}{\normalfont\normalsize\bfseries}{\thesubsubsection}{lem

H}

\titlespacing*{\chapter} {Opt}{50pt}{40pt}

\titlespacing*{\section} {Opt}{3.5ex plus lex minus .2ex}{2.3ex plus .2ex}
\titlespacing*{\subsection} {Opt}{3.25ex plus lex minus .2ex}{1.5ex plus .2ex}
\titlespacing*{\subsubsection}{Opt}{3.25ex plus lex minus .2ex}{1.5ex plus .2ex}

KERFRIXEK

BB AR, OO O RAE, A AR Times New Roman, HICH#E (GEH)D —
T FAGRBR IR, SRR A%, XEEBMKI R simhei.

\usepackage [AutoFakeBold]{xeCJK} % {1 /] bf i
\setCJKmainfont{SimSun}

\setmainfont{Times New Roman}
\setCJKfamilyfont{heiti}{SimHei}
\newcommand{\heiti}{\CJKfamily{heiti}}

FEOR AT 2 T O R AR IR, xeCIK I 7 32 32 77 A v B L AR AN B 11 12 B R O JE A
PN AutoFakeBold Z UM AE WL I,  RARMIRARAS W] LUIIAL . 21 2R AE\setCIKmainfont [
AutoFakeBoldl{SimSun}™", ARAKFLUNIAH, (HZ&BARAREIM. DR SRR, Hi
AR, AT EINA

KR8 B K1 H o Ak, RIGTRZE N2 anyfontsize

\usepackage{anyfontsize}

BT, FTRUE X, Bk i L 5UE 55 AR

\newcommand{\tjuheadfont}{\fontsize{10.5pt}{12pt}\selectfont}
\newcommand{\tjufootfont}{\fontsize{9pt}{11pt}\selectfont}

REFEREWT LR AR B 75 BE N -
w fEEOR TS

\titleformat{\chapter} [hang] {\fontsize{22pt}{26pt}\selectfont\bf\filcenter}{}{1iem
H¥

m EYEORN=

\titleformat{\chapter} [hang] {\fontsize{15pt}{19pt}\selectfont\heiti\filcenter }{~\
thechapter~F}{lem}{}

n THUNEEERIY S, MY T \large
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\titleformat{\section}{\large\heiti}{\thesection}{0.5em}{}
\titleformat{\subsection}{\large\heiti}{\thesubsection}{0.5em}{}

n NNTEESRNY, A2 T \normalsize

\titleformat{\subsubsection}{\normalsize\heiti}{\thesubsubsection}{0.5em}{}

XL RS R A (AR EE BN 1em T, OB SRR T lem, EEALFE .
) 20 [ e AR e, 5 (2 AN VEEL, T R T A

\titlespacing*{\chapter}{Opt}{26pt}{30pt}
\titlespacing*{\section}{Opt}{2.2ex}{1.6ex}
\titlespacing*{\subsection}{Opt}{2ex}{1.0ex}
\titlespacing*{\subsubsection}{Opt}{2ex}{1.0ex}

TR E M 20 15, XU BZE 1.22 178, Bl

\baselineskip=20pt

2.10.3 HBHRE#RX

H %/ H\tableofcontentsfi 2 HANAE A, BRINA—E H FKMIXFFHM] . \contentsname (H[!
Hax %) MRS, A & \frontmatter G4 5 15, FrPAH\titleformat{chapterH& i,
BRI E B A

H AR5 A1) /& \titlecontents
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]
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\titlecontents{&al 15} [F 154 M4a 2t (Al 5] {AT B0 I {\content slabel { % i 4 5 EL 4f s B F 15 44
LA SR EE I I TESm 5 A X3 {\ contentspage} [J5 E LH5]

H AT b 1 A 4G RO SR g 5 2 00 RO 5%, AEHE T H I 5 g ok T B R
AR OA R R, FEEE AT TR R N B R K . AT — AN AR — o K TS T e —A
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PR, OREF THRARRIEASE, ASTEMRA I H . HE W ERER S FHE R E NS
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TS ETH AN S AR TEH AN, LM E T HREAATEREM TR E TR
()RR T o MG IR G g 5 51 44 2 R B B Aa o 1), A Iy B 5 s 4 A, TIN5 S ik
B H A

\contentslabel{[H|fH} 2 ERIN AT AE A dr &, BRINR T Wi 5. 74 \chaptertitle Iy
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Hi\sectiontitled% ¥ & [ B H 2 JBUE AL F 17 9 5 5 1l o WA T 20 B4 5 50 DUk, i %
AR T AT 2 RADRALE 5 44 M5 44 B4 0 5%

\titlecontents{section} [4iif]{}{\contentslabel (&4 iIVLAL I EE T G 5 ¥ 23 AORE 3] IR FR
PH{3{\titlerule*[0.5pc]{.}\contentspage}

PN o s — 5, W Pras, RIS H AT A 2O 5507 5

\titlecontents{chapter}[6em] {}{\bf\Large\contentslabel [ \zhnumber{\thecontentslabel}
71{3.8em}}{\bf\Large}{\titlerule*[0.3pc]{.}\contentspage’}
\titlecontents{section}[6em] {}{\bf\large\contentslabel{2.5em}}{\bf\Large}{\titlerule
x[0.3pcl{.}\contentspage}

TR AL GHE Gem, PR FT AR ARG 220 TR TGS AR LR B L 3.5em.
\thecontentslabel & H KA 154w 5, HKALEL 7% 5 \thechapteri{\thesection#l A 0,
T EAANBE B T IX AN T B s R
\zhnumber {7} /& H S BALE 70 308y — — =, XA AE zhnumber ©HL, f#H]
pdflatex 2 EIN 5 2 NS H B it UTFS.

\usepackage [encoding=UTF8] {zhnumber}

\bf\Large 5 {1 & AL 2UHT, ATAF H 53 HL 055 g5 R 5 44 T DORLR 08 AR R e XA
AU R BB R RO B, TR AR S S IR AN AR R . BT ) B A U R IR —
.

\titlerule*[0.3pc]{.}YEAEGUEFEA IR, HAEGI M GUMFY, 5144 A0 5T 22 s N s b
R, AR L 0.3pe A2 RITER, RN S I

B TR L i 5B X A UL, \contentspage BRI BTG FE T, BRIAESIH
T, Lhings s hnlE £ 5, 7 PAE A \contentspage [ (\thecontentspage)].

i BT R 2, \frontmatter TV 5 H SAE NP 1K H SfAF 7 ZEHSMEE - \frontmatter
B H AR e B a), DAURALE S — M\ chapter{} Z 1. 154 75 ZXT i GUIX A (1 55 1 T 1)
TN H s CBRIA BTAS MRE SUIT 462 %5 ), MJBAE\frontmatterifif)Z oo 1B EUFT % 55 H o
FE T A JE \appendix 2 Jh o 18 B sk 13 H S A 204 52 1 2 \backmat ter B 113 H sk A£ L,
I R R FERE R, TS /5 A B

FEhshn H X115 f) h\addcontentsline, LU INTC Y% 5 15 2 H % -

\section*{Z >} %INEANGw'T
\addcontentsline{toc}{section}{%>J}

KEAFRXHWERHEN
RAEER AU SO H SRR~
m Ji8 EE H A

\frontmatter
\titlecontents{chapter} [Oem] {}{}{}{\titlerule*[0.5pc]{.}\contentspage}[]

WRABEA I ST, TERGEREE RN 0, % HRFALL.
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m RO H A

\titlecontents{chapter} [4em] {}{\contentslabel [5}~\thecontentslabel~#]{4em}}{}{\
titlerulex[0.5pc]{.}\contentspagel}[]

\titlecontents{section}[4em]{}{\contentslabel{2.2em}}{}{\titlerule*[0.5pc]{.}\

contentspage}

\titlecontents{subsection}[7em] {}{\contentslabel{3em}}{}{\titlerule*[0.5pc]{.}\
contentspage [\large\thecontentspage] }

LGSR S S W NEPNE IR SN R Sre PE R

\titlecontents{chapter} [Oem] {}{}{}{\titlerule*[0.5pc]{.}\contentspage}[]

LU 2 S b s A B

\titlecontents{chapter} [4em] {}{\contentslabel [[f{>X~\thecontentslabel] {4em}}{}{\
titlerule*[0.5pc]{.}\contentspage}[]

m backmatter #7y, ZHICHR. KCRICEMBOG S, [FHE0ER

\titlecontents{chapter} [Oem] {}{}{}{\titlerule*[0.5pc]{.}\contentspage}[]

2.10.4 AREXR

KIZ M caption #FG ZMA— T, B— FEROAFE, XEFFE caption H.

\usepackage{caption}

BCEEAIN:

\captionsetup [figure]{name=[4,labelsep=space,font=small, labelfont=small}
\renewcommand{\thefigure}{\arabic{chapter}-\arabic{figurel}}

\captionsetup[table]{name=3%, labelsep=space,font=small, labelfont=small}
\renewcommand{\thetable}{\arabic{chapter}-\arabic{table}}

\renewcommand{\theequation}{\arabic{chapter}-\arabic{equation}}

MR —ANISLEMENAN, ATUES S OREEAE document FAEE Y J5) WS INE )

\DeclareCaptionLabelSeparator{doublespace}{\ \ }

RS HE N labelsep=doublespace.
R, BE RN IS T

\DeclareCaptionFont{small-5}{\fontsize{10.5pt}{12pt}\selectfont}
\captionsetup[figure]{name=/|,labelsep=doublespace,font=fontfive, labelfont=small-5}
\captionsetup[table] {name=3%, labelsep=doublespace,font=fontfive, labelfont=small-5}

ETRTER 5 v B A B AR AT AT SE SOFT 75 58 (HGE W A Se v, KR 40451
THGE RIS
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2.10.5 FERIEIt
AR GC VM HEFAAT AT T A I 1 4 R box S8R, AT DUSRAFLL B B B e . @ H .
Hs fEBE S TR R EON AR R G URE R RS TE X, B 5 SO — 41, R T A RIS R M
PGP R BH BT 28 44 58 4 HEFE A ] makebox 1A, AT H] T
2.10.6 EHiEHBBFEHN
PEBR
e NEWAESEASHH, nJUMER N JLANER]:

\startcontents %JF4h H %
\printcontents{FZ{I{IT46 /2 Y [H s LT (AU}
\stopcontents %{F1Hx, FL/N TR UIABRTEH %
\resumecontents % L FIANI, AN H

— I E)E R 1, NI GE, HRIREE 1 )2 7R section H3¢, 2 JZ &7~ subsection. E7x
subsection IN 75 %% X subsection 1,

W WA H kI, A% \tableofcontents. I [H2&— M7, HEMAERZMEAAN, Hx
BRI B N A 2 0] R G T 5 B 2 AT R A f SAe S AR R . e s A 4h e X
H kg XRITT, @ XA JRA0 5 200 5 AT .

\titleformat{\chapter} [hang] {\huge\bf}{\chaptertitlename~~\thechapter}{20pt}{} [{\
normalsize\rm\vspace{2pt}\titlerule\vspace{8pt}
\startcontents

\printcontents{}{1}[2]{}\vspace{6pt}\titlerulel}]

A LA[RII ] \tableof contents FIFE P H 3%, H A AP LS 11, anBRl i &t bR
WA FHmEl 52 T RA—FE AN H SRR

\titlecontents{chapter}[2.5em] {\vspace{lem}}{\contentslabel{2.5em}}{}{\titlerule*x[0.5
pcl{.}\contentspage[(\thecontentspage)]}[]
\titlecontents{section}[2.5em]{}{\contentslabel{2.5em}}{}{\titlerule*[0.5pc]{.}\
contentspage[(\thecontentspage) ]} []

\titlecontents{subsection}[5.7em] {}{\contentslabel{3em}}{}{\titlerule*[0.5pc]{.}\
contentspage [(\thecontentspage)]}[]

T IX AN, AfF \contentspage [ (\thecontentspage)14: VLA MR 55, AN Ge B4 I 5 45
o \titlerulex[0.5pc]{.}i& /N hrdl 2 UA% 2 (B ¥ [ miAE . \stopcontentsififi) IIFEREA
ANTHT, X —FER A /NS H b R, A sgm B 2AR 1)/ H k.

WA AT S H SRS &= N B SR, B4 77 289 & \printcontents{ 4L
M1,

\printcontents{1}{1}[2]{}

SR J5 2 X 1section A Isubsection R

\titlecontents*{lsection}...

\titlecontents*{lsubsection}...

BN H AR BRAFR DE BERY, IX AR
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Wy DUBHEFAE SN, (HRXFE S B e B bRl 2 /T, twoside I SHSNMEIMMTT, JF Hi
SR E SCOUE BT — B 5 H S B I FASK XA RE K
EJ=ES

AL RN HRAWT, HHZEMA, \titlecontents¥, UGN HXFEA —RSBCEM T
T A FE K

\titlecontents{chapter}[2.5em] {\vspace{lem}}{\contentslabel{2.5em}}{}{\titlerule*x[0.5
pcl{.}\contentspage [(\thecontentspage)]}[]

\titlecontents*{section}[2.5em] {}{\thecontentslabel\hspace{0.5em}}{}{\ \contentspage
[(\thecontentspage) ,]1} [\hspace{3em}]

ETRBI T B AN SRR AR, NS S AN R B 0.5em, /NIRRT A,
AN TR I SRR S, B ERBE 3em (7 F1, KAV EAE TN iR A, BT
BIE 5 55 NS 2 07 FTEE Bem /b

WA 2, WA, R LB T, BRI, N5
T /NN AR 5 11 3L TR 348 A Oenn, T T 1) 25 11 AN 5 5 s SR 1 2
[ 3em, AT Y.

\titlecontents*{subsection} [0em] {}{\hspace{3em}\thecontentslabel\hspace{0.5em}}{}{\ \
contentspage[(\thecontentspage) ,]1}

Pl IS0k, W LHEY S §urgl, s ms « WolsEsE, XEREAST D
SCASRTEE = &y W w1} R USRS RN = SR D T o

HEH pdf B%

WERRINT hyperref @4, pdf S AR, PBEATERT HXSMNfrontnatter fl\
backmatteriﬁ/ﬂ%, u&\mainmatteriﬁfﬁ%éﬁ%E@%%’ @ﬁﬁﬁﬁ%o @%K@%E%ﬂiﬁo ﬁn
RAEEPBHRAEHR, WRETFIHRM. XX PR

1. B3RS HaAR S DL NP v, 1525 5L 3 8) 4 A R 50, 7] PLFE\tableof contents
JE RS B AR H sds n 21 H s

\addcontentsline{toc}{chapter}{Contents}

X h]— 58 B F\tableofcontentsZ J& o
2. HaBAGIHE %, AR pdf B2%, SIS mrER), XHANECEB R hyperref
(AL

\clearpage
\pdfbookmark [0] {Contents}{contentsname} %[0] 1 L4531

e

\currentpdfbookmark{Contents}{contentsname} % %<l

IXAINAE A B H SR ITE A2 BT, BTN \clearpagefii 547 B S ERfR— L8 . IX PP SR AN an 26
— O, R A AL B AR RTET— DU N ES, AR H SRR AL E . X 24T H X, 1)
] DAFE B3 H SR 58— . X F % & \tableofcontentsfin % H 3l I [ T \chapter{}fiy
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é\o

PESSES

BURE H W A 22 52 0%, R I B B B8 5¢ B H S 3 TUHE H s P (9 B o7s ROE A 78 I pdf
5%, \contentsname, HVNiH H 3 —F, %3 Contents, JL3 & \frontmatter LI, FT
PAH s = B R 20 COURE I — Bt 2475 DT Js T A7 B 5 2\ titleformat i B4, [AIIN, i
F\tableofcontentsfiy & Hf, 4> HIMZ \contentsname, 7 PLUIRI\tableof contentsifl | £ £~
IAEE multicols B, 5 E40 A NE K \tableofcontents 2Bk, FFH BEKEH N A2 A1 LBk,
B L8 (T B T T H 3 H R BRI SRS, 3500\t espacing= BRIk, THEELL i
SO H %

\chapter{ H} %H =4 MBOEH 5 %
\titlespacing*{\chapter}{Opt}{Opt}{-40pt minus 1.0\baselineskip}{}

\renewcommand{\contentsname}{}
%W & mainmatter HR7 IFE T H s AE R ATE AT USRI B, 0] PUSFE mainmatter 1&5) 2 )5 .
\begin{multicols}{2}

\tableofcontents
\end{multicols}

E\titlespacingi%@%: ERR R B RS N HREL G, HokEREAN LS
Opt, R A-40pt minus 1.0\baselineskip, H:H1-40pt BRI 5 0] BEAFE X 52 44 1 1 e)
\baselineskip & & 4 305 5 FII R BACRE . P e K2 & 44 3R i I T B K, sk
/NI RS B R \contentsname B E N, ANWoR, I JE I4AE R A H I 0 N 2
WA H o g I, X BoR g R A A RS RI— . -aopt /e BRINFE A4 NI A EE, 4 2RAE R
M E T \titlespacing, M A4S IEAMEBUR ISR, B0 76 F BB I 5 00— AN B K B AR
PASEIL H Bl %

PR AN BEAS H \chapter{ H & & 1), H\tableofcontents N & H &) IN#k \chapter{ H 5},
XFEAR Tl T = . Y multicols MREEN T LAS I —F5, Frbh LI v & A A 20, i H.
Hahn# pdf 545,

2.11 TIBTME fancyhdr

fancyhdr & — A~ LA 1] 1K U0 DCJEIEL, 4l 10 A 2% S 4 AR R () 32 31X /N6 o AHXT titlesec
K, B8 AT SR EOT ) TUE TR, I H AT RARAT . titlesee B TUJE TN REHRAT,
ZATHHE parbox IXFEMITE

\usepackage{fancyhdr}

mEE, R AR A A

\lhead{Z: GUJE} %ukihil#eT Zox) 5%
\chead {1 GUE\\F] LA#ATY Sonmfil4idT s rhoxd 5%
\rhead{fi L JE} %ol #1747 XI55
\1foot{ /A 7T}

\cfoot{H T JiHI}

\rfoot{f7 VL JAI}

70




texlive 2022 2.12 JHIVE footnote

\pagestyle{fancy}

AT A DA [FIAT5 88 T LU 5 4555 RS 4590 330 S

\lhead [A£TJHI{ AT H?}

#ety A e OB, g eGR4 main,

\fancypagestyle{main}{

\lhead {*#F\\ R K7}
\chead { KiF: K%}
\rhead{\thepage}

\1foot{}

\cfoot{}

\rfoot{}

}
\thispagestyle{main} % 347 J1#%x{
\pagestyle{main} %At TT4%

article ] GUHI book MZ T UL, IR BRIN plain 20, TR, AR a5 SR = i)
FE, MIFFEAECY plain £, SCEEHE iU — 0T, v LLE B H \thispagestylefii %o

fancyhdr W W HIREE, SCHFHAT, fancyhdr IR titlesec AR DI R, HIEAR
AR T, titlesec M IUE TN AW R AT, FF2H M box,

2.12 BF footnote

FRIE W AU AT S R A — AR, RO AT R 2 5 BT A NE A A e e e IR BRI S
TN H SIS S, N3 hyperref 00 )5 BIVE B Sl . S AT AN

W 2\ footnote{ JHIVF N %3 .

FE/N Y b A YA 75 228 N1 FU\protect,

\section{/) 7 N INEE\protect \footnote{ /N7 N JHE}

BRI RS, A ETENESE S, WTUEH WA, A& footnpag, "2
footmisc, JG&EIIRER 24k,

\usepackage{footnpag}
\usepackage [perpage] {footmisc}

footnpag B ZIRE LA —, footmisc FLINREMS 2 —4L,
PRI E T E S . AR HERATHEE, sOmFhnm's .

H—MEFE \footnote{4w 5 E 5 N1}

AN AR H $8 E g 5 T2 K\ footnotemark [2]
\footnotetext [2] {HIE N &}

BB EH TN 2, N ANEZNG S EES SN 3

\setcounter{footnote}{2}
YN \footnote{ % 5 B 5 43}

71




2.13 15 letter 28 texlive 2022

B A \footnotemark [2]

\footnotemarkf\footnotetext 1] in) @l & F] % T KA H g5 . BEEHXTIX AN 27
AR TERL, B LAJGVEAE B R SE L A B S . — BRI — s, Wi — A
JEREESE, LU E Sk SE B A g 5. — AN R RS, W E5H
& XA

—NHE \footnote{4w 5 B 5 A1}

B ANEE \footnote{ W 5 42}

\addtocounter{footnote}{1} %X 45N 1

=M \footnotemark [\thefootnote]l Y%mark &34 1) #1405
\footnotetext [\thefootnote] {IF: N &Y %ik & WIVE LT N
\newcounter{repeat} % L —IIE#%
\setcounter{repeat}{\thefootnote} %1 & iI4(# repeat HIME A 41T I

SE VU B \footnote{ LIS JHIVE: 4 5 R4} Yo F48 in—N A

A AH F 25 =1 \footnotemark [\ therepeat] %mark i 8 1% 2% 10184

FEARE B (B TR /N T, S W43 5L,

2.13 15 letter 2

PIAE BARAR email T, {HZ M cover letter I8 2 MG MR PE, FrLlfping— 14
fFrs .

\documentclass{letter} %=L 1M

P& R IFMEIESEAZ B A, BRIN S
\longindentation=0pt

%HAE document Z HI B E A CHI, 4% AR
\signature{ H C./1 %7}
\address{ H . [JiliE\\Tianjin University} % HIH& HE)1

\begin{document}
\begin{letter}{ | Jy it}

\opening{Dear Mr. Smith,} %JT ALK
WA K

\closing{Best regards,} %%% AL 1) [l ik iF
\end{letter}

\end{document}

R H g H I, Ashingk.
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2.14 FE=IKED

2.14.1 background

i F background 1] AR 5 ¥ 7K B[

\usepackage{background}

BRAINIE DR 46T scale=10, £7F Wi a], FEWHEE opacity=0.5, angle=60 J&¥. X%&n]ILE
AR I, W] AR R PIE . WIERANE TR AN FIZK BN, 8 B e e A i .

\backgroundsetup{contents={\includegraphics[width=1cm]{tju.pdf}},angle=0}

BCETE ]S $\begin{document} Z |, & BCE AT BURIKED, 152 v =/ 00k LR TUK
Bl

background B AR AT LAARH 7 (B E/KEL, R KENRS BIMERALE, X7 4 DT & AN H 1
IKENEESE, AHZ USRS 5 (8 4RI 22 SRR, AT, I aT DU eso-pic
(O

2.14.2 eso-pic

eso-pic W B K EIIHE AT R, (B & AT ABEE AN, R B 1 O R A5
.

\documentclass{article}

\usepackage[left=2.5cm,right=2.5cm,top=4.7cm,bottom=2.5cm] {geometry}
\usepackage{fancyhdr}

\usepackage{graphicx}

\usepackage{eso-pic}

%oput MAFAEALR, ERIA cm, AJLL put Z5KHE
\newcommand\BackgroundPicq{

\put(2.3, 24.5){

\parbox [t] {\textwidth}{

\includegraphics [keepaspectratio,width=7cm]{tju-5.pdf}%
1}

\put(14.5, -0){

\parbox [t] {\textwidth}{

\includegraphics [keepaspectratio,width=7cm] {tju-7.pdf}

}
}
}

DA * 5, BRI logo, * X 24HT VLN logo
\AddToShipoutPicture{\setlength{\unitlength}{1cm}\BackgroundPic}

\begin{document}
%05 2 HL1H 5 8 20E A SCH TUE SO
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\1foot{92 Weijin Road, Nankai District\\Tianjin 300072, China}
\cfoot{Tel: +86 22 27404204}
\pagestyle{fancy}

P2
\clearpage

i
\end{document}

2.15 XEASE
2.15.1 %#Z multicol €

18 H multicol £,

\usepackage{multicol}

IREERESE 2 multicols, VFEEAKJEH s.

\setlength\columnsep{15mm}~~I% WA {E multicols FfHi4k
\begin{multicols}{3}

multicol ZAUREMETE — T2 P pAZRIZ AL, L REALHLES DLW 7342,
HAE RS TH . RfAmulticols MR HINFA 2.
\end{multicols}

JETHE 2R, Frllmulticol@RTT(H. NIHAB MARKAE R 8ER .

multicol 7 fLBEMN £E— L REACERES DU 02, HA% A multicols ¥ &5 1A
Z YRRt 2R, FE 10 & o A . B KA LN

JE AR A, LA multicol BRJTE. FIHE B ML R IR .

\begin{multicols}{3}
\includegraphics [width=3cm]{fig/tju.pdf}

\begin{tabular}{1l 1 1}\toprule
a &b &c\\

\midrule

1 &2 &3\\

4 &5 &6\\

\bottomrule

\end{tabular}

WRAE M figureftable M, B IE LA Z) M BRI .
\end{multicols}
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g, KR RE S M ROk

a b ¢

- E/‘]o
1 2 3
4 5 6

W B A{E ] figure £ table ¥R

W HRAEH] figure A table 345, FHERIN float

\usepackage{float}

P (137 B4 7T AYE multicols FREEN A, ATLAAIN caption.

\begin{multicols}{3}
\begin{figure} [H]
\includegraphics [width=3cm]{fig/tju.pdf}
\caption{ K K>
\end{figure}

\begin{table} [H]
\caption{{fj F. L}
\begin{tabular}{l 1 1}\toprule
a &b &c\\

\midrule

1 &2 &3\\

4 &5 &6\\

\bottomrule

\end{tabular}

\end{table}

TR B A BT (H]
\end{multicols}

R 2-5 ] PR EEERME [H]

a b ¢

2-T R
DRGNS 2R GRS JICE 9K, rTRME figurex[3AEE, Rth2 AR 2R,

\begin{figurex}
\includegraphics[]1{}
\caption{}
\end{figurex}

2.15.2 X EHF= paracol

paracol £ n] LUR 7 (75 P A= 2 i) B 4 N,

\usepackage{paracol}
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BCE PR LA

\columnratio{0.7}

BCE MR S0, ATLAR R, N e A BRI AR S

\backgroundcolor{c[1]}{yellow!30}

PR, A HAEH]

\begin{paracol}{2}
\columncolor{blue} %Zili 3 FEif,
— BT AT

\switchcolumn

\columncolor{red} %fiili 3L FEith
F— B

\switchcolumn

[B] 21 Ae 3

\switchcolumn

EEIpEpw]

\end{paracol}

— BT A A2 5 — B
B 5] A i £ [EEziFEpv]
2.15.3 FEEZEMZEIRE flowfram

flowfram L T A6 M2 EHEM, B0 science ASFEM =42 3CF . =A% (CF
s TE B (A

iy

s

\usepacage{flowfram}

HFME ffuserguide, flowfram.pdf BUZIXANELPPEACHS, A& H ) FHt.

texdoc ffuserguide

flow frame, 5 HBNHERN, FLZEIFE—A flow frame W5 H BN E] N —4> flowframe.

\newflowframe [ J1i53] {frame ) % &} {f rame 1] = B O six 7 B3Ol fiy A7 E} [1abel]

static frame, [HEN frame, FEEM EFEENE -

\newstaticframe [T 5K ] {frame 1) 7 & H frame 15 & fix A7 &R iy A &Y [1abel]

{# 1] static frame I},

\begin{staticcontents*}{static frame label}
— R

\end{staticcontents*}

#F—/MnewstaticframefZHRZE X NV — N staticcontents* 1% ., WE static frame [ TLAH Y T4
TRALEFRE R T box, LA SRR TR E AR flow frame. FrEMEZ LT B A 2lfE L
MR, AR, BUOYIXFE flow frame BITFE RS/ — o Ba A3 2 B ST R R AR
ROR, HJERRTIBE A,  wE m AL E BT A
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dynamic frame R static frame ZEfHH] L ZEAKRZ .

\newdynamicframe [ J1i57] {frame 1) % B} {f rame 1) = B L mix A B IO iy (7 &} [1abel]

XF 1T 2548 dynamiccontents™ PR B Py 2%

\begin{dynamiccontents*}{label}

hcontentsi \end{dynamiccontents*}

EPTLABRCE. id, {HJE label HJ7ffi—44,
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1
I
faf
)\%}E
4k
>
;l_

3.1 {TEIARN

AR IR ACRS ) ASRAS B I 4554 .

AT A RIAE N —X LTS, BAEEXS, $f(x)=\exp(x)$, TIHANX—MKHELME, thing\int_
a"b f(x)dx$, ARXRBMTHASEMRER, HLWg\sum_i~N f_i g_i$. AXFAHNGEITHEEAS T ZI A
R, HIIARM T EA Y BATHEE, mRAERAEFREA, TEMEH$\displaystyle \int_a"b
f(x)dx$. XFESMRATRIERRATESZ . MRAETFRI AR, FRAEIFATHEE, WARHAT
) A R SCARTRE o, A8 R i O XRAG A IR, [l \resizebox{0.7\width}{0.7\height
H$\displaystyle\int_a~b £ (x)dx$}. Z%r2 0] LABE 56 BEA G BE LG, ] DUAS N 5 3k 42 L
BIgEH, Hhn\resizebox{0.6\width}{!}{$\displaystyle\int_a~b f(x)dx$}. XFEn] LLAEFEAT IR I
A ARTERMERLER . HREF$1\times n$FFFFXFERATIRIAZ, 4TRIELRSHEL, \
LaTeX U BefFSE=ME.

I A IR 22T, MR, f(z) = exp(z), AT 2R MR R4 2,
et [ f(x)dz, AREREEASRER, i SN figio AR BT RS %) 6301
%,Eﬂﬁ%ﬁ?ﬁﬁ%#%ﬁﬁ%oW%%%%%ﬁ%ﬁﬁ,ﬂuﬁ%/wﬂ@moﬁﬁ%ﬁ
PATRBAAR T2 . AR R A RIE, FINAREIFF B, IR A7 2 2t
AL, AR O AR IR B [ e 2 4T DL S N1 ET,
27T B A RIS AL LTI, Ol [ oace SORETTLARFFATIEE A . AR RRFHS
Wo MPBE 1 x n FEFEIXREIOATIN AR, (7RSSR, ITEX (UL BRI R,

3.2 I ANIME

AN I AT AT At m] DAAE FH A0 A7 28 ZIA B equation. equation P43 & 415 g 5 1) A IR,
BRI LA ANXE, AT A X055

\documentclass{article}
\begin{document}
\begin{equation}
f(x)=\sin x
\end{equation}

\end{document}

f(x) =sinx (3-1)

R B 3G 5 /eX 55, W RAFE documentclass IIET LIS leqno, &F A2 AN EH, 23
i 5 e (R4«

\documentclass[leqno]{article}
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3.3 amsmath P FEA L texlive 2022

IR B AN FE CAIBEEAIR), AT ARTE, NI AT f i E A UGk o4 it

\documentclass[fleqn] {article} %AXARXF5, Gi'sfiX5F
\setlength{\mathindent}{0Opt} %A Jc4iit

NG 5 1K) > IR EE
\[

f(x)=\cos x

\] f(z) = cosx

Fok— HEX A S R, A RO ME 7R, 8 Hequations R85, 1t
SRR I 57—

3.3 amsmath BHNEAXRE

FRINNG DU BED AL A AT fE, — AR INE amsmath 3, ams 225 A E A 2450
Eo

\usepackage{amsmath} %% [E#F#22 S K0

3.3.1 BENHRH

amsmath LT E T — S5 HECA R, =M. MRl SRR MR
B WURFERBAAAE, W DMEH] N HRE ), KES MO0 e AT Bos SO M R
\ [
\text{sgn}(x) {\rm sgn}(x)\mathrm{sgn}(x)
\] sgn(z)sgn(z)sgn(x)

SR BAREENTN, (HR X =R5 AL AT M=, A 5 i\ mathrm (3 7. 4]
AN\text {3773, WRMBE T SO 7K, ISR PRIEAE A PR R 45 S AR . (\rm 37 5 FE
tex FIEH RN, &R BHE TR0 AR A HE RN T REE A tex A A AT, {\em 35
AR (\text {3 MM . Kt \mathrm{ X T B EU4 K0S TR AR F) .

WRTBURHS F e RO B AR 2, AR TGRS A RSt A A
AL, WERAT K E ARG SRR 2R, 32 al LCR X RN 7, 2L
FARERERXFE T 3

\documentclass{article}

\usepackage{amsmath}

\DeclareMathOperator{\sgn}{sgn} % /& X sgn PR%L, WI{E document Z Hif
\begin{document}

\ [

\sgn(x) %AHH HE L%l

\1

\end{document}

DA P\ Cext {37 HIR B 37, WIS
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3.3 amsmath 1 FEAH] vk

\ [
\text {5} \propto | \mathcal{E}| "2
\]

\text{the best estimate of $\mu$ is $\bar{x}$}

WO oc €]

WRAALFRZ, Bea B AHRD, TUAEAAAETAME text EATH A, W

the best estimate of p is &

\bar/& 51, \overlinef& M. A& FINHE m it \bar, H4HHMEMN ZH \overline.

3.3.2 amsmath 8HARNIIIE

hn#k amsmath B85, winl DAEH CL R ARXIAEL .
equation™ g, B 5K LYT.

\begin{equationx*}
f(x)=\In x
\end{equationx*}

f(z)=Inz

XA LT S B GO, R ACRAIX R B, LR S IR 45
aligned R H T — A ST A, & M TREXNFAE, && BT2AXFE

FIw e, SHEBIRIN— A2 H. hspace H R EHE ]2 H o

\begin{equation}

g(x)=

\begin{aligned}

&2&&+\sin x& &x<0\\

&\exp (-x) &&+\cos (x) & &x\geq O
\end{aligned}

\end{equation}

(2) = 2 +sinx
I exp(—z) 4+ cos(x)

aligned M85 r] IBCE A G 5 AL E, BRNEET, 1 bl SO R

\begin{equation}
\begin{aligned} [b]
f&=g (x)\\

&=\sin x
\end{aligned}
\end{equation}

split MIEAH 7 VA48T aligned 453, ATPLEATZR .
TSR & T, BEFIAXERRIN T — A

f=yg(x)
=sinz (3-3)

o EIF, BRI A AR T AN T .

\ [

\begin{aligned}

x&=y & a&=b &i&=j\\

x_1&=y_1 & a_1&=b_1 &i_1&=j_1\\
x_1+1&=y_1+1 & a_1+1&=b_1+1 &i_1+1&=j_1+1
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\end{aligned}
\]

T=y a="b 1=
T1 =1 ap = by 11 =J1

r1+l=y1+1 ar+1=b1+1 i1 +1=y51+1

KT aligned 5q, HWEIXHRGIEL, S FZMWA aligned 5, wEAMI box, M4 &
FrgWE R o BT 55
\ L
f(x)=
\boxed{\begin{aligned}
&ax\\
&bx~2
\end{aligned}}\hspace{5mm} ax 0<z <l
e f@ ="
\begin{aligned} bx 1<z <0
0<&x<1\\
-1<&x<0
\end{aligned}
\]

B FE—A aligned MEE, @ BIRSFRENAD &, F—ARRIXETHE—H], FoAENS
FALE
\[
f(x)=
\begin{aligned}
gax\hspace{5mm} & 0<&x<1\\ () ar 0<z<l
gbx~2 & -1<&x<0 b2 1<z <0
\end{aligned}
\]

align BT 247 AKX D9 S 150
\begin{align}
f(x)&=a_0O+a_1x\label{eq-a}\\

& (x)&=\exp(x) \label{aq-b} flx) =ap+az  (3-4)

\end{align} g(x) = exp(x) (3-5)

XEFAIEE ] — F ARG H . align REEH, label BINAEMATRF 2 01, 51 FH AN H W
70 M ref 5IHE AT S, \ref{eq-a}, 13313-4, H eqref 5IH BTG 'S, \eqref{eq-b},
£33 (3-5),

align* M EEH T 247 AT g5 1 0l

\begin{alignx*}

f(x)&=a_0+a_1x\\

g (x)&=\exp (x) f(z) =ap+ a1z
\end{alignx*} g(z) = exp(x)
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AT PG O, AEH] align 3888, 24T AXENA G5 XS5, (B2 /AT R E AT A g

T HERF LRI DL, RAT A MEAF,  nl RAAEIXAT i 5 il

T A . \nonumbertt 7] Lk, {HJ&F-/H )& \notag.

ATFF\NRTAS INiEf)\notag, F/NiX

\begin{align}
a&=f (x)\\

b&=g (x)\\
&\vdots\notag\\
h&=z (x)
\end{align}

subequations M T A X 5 15 0L

\begin{subequations}\label{sub-a}
\begin{equation}

f(x)=ax"2

\end{equation}
\begin{equation}\label{sub-b}
g(x)=\exp (x)

\end{equation}

\end{subequations}

b=g(x)  (3-7)

h = z(x) (3-8)

f(z) = ax® (3-9a)
g(x) = exp(z)  (3-9b)

T ARG HEE label, 51N B3M%"5, \eqref{sub-a}, 3£F(3-9), \eqref{sub-b}, 3K

#3(3-9b),

subequations M EG LA align MG LF, FEfEX 55 A,

\begin{subequations}
\begin{align}
f(x)&=\sin x+\cos x\label{sub-aa}\\

\end{align}

\end{subequations}

g(x)&=\exp (\mathrm{i}x)-\exp (-\mathrm{il}x)\label{sub-bb}

f(x) =sinx + cosx

g(z) = exp(iz) — exp(—iz)

(3-10a)
(3-10D)

HARNE, EAEEAXZ KM, 7T PLEN \tag{\ref{ A :\1abe1}}H K {f ] 55— X 114
7o RITFENBEE A G T N \ref{A \1abe1 }ER1G 1% 7. N EIEHI B E 5E label 172 5\ 50

A LULE 1 2 A

\begin{equation}
f(x)=a_O+a_1x\tag{\ref{eq-al}}
\end{equation}

f(z) =ap + a1z (3-4)

IR 5 R USRI (0 gw 5 A SRS, PR RS .

83



3.3 amsmath £ [ FE A H vk

texlive 2022

— iR AR
SFRE
VAR LSO

3.3.3

JEBL LR 3R,

\begin{equation}
\setlength{\abovedisplayskip}{5pt}
\setlength{\belowdisplayskip}{5pt}
f(x)=\sin x

\end{equation}
JEIL b SCAIAN B,

JEHL B 3R],
f(z) =sinzx

JEBL L h SR

(3-11)

ZAT NN TR EE B \jot P s, BRUZZ 140N 3pt,, WIRE aligned P8E, JIAE equation

HLEPAT

\begin{equation}
\setlength\jot{10pt}
\begin{aligned}
f(x)&=\sin x\\
f(x)&=\sin x
\end{aligned}
\end{equation}

= 7A
)7

ARG align PG, SRR B R EINAERS 5 KA AN

i

{
\setlength\jot{10pt}
\begin{align}
f(x)&=\sin x\\
f(x)&=\sin x
\end{align}

}

f(z) =sinzx
(3-12)
f(x) =sinzx
Je T
f(z) =sinzx (3-13)
f(z) =sinzx (3-14)

A2AT AN, BRIAN 3pt K/, AL DURLF I X3R4T, IXINXASTE A IR H AT

M1

“E

ffi F\resizebox i I A X HAGG i 5, WIUINEL graphicx XA,

\begin{equation}
\resizebox{1l.5\width}{!}{$f (x)=\sin x$}
\end{equation}

f(x) =sinx

NV E O I T RSy L))

(3-15)

\begin{equation}\huge

f(x)=\sin x
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\end{equation} ‘

f(x) =sinx (3-16)

AEIENT AR, N3 anyfontsize B, 53 K/ADREAMIE .
PSP BEAE equation SR, ANEEH T align MAEEHR, SR H 077 =0

\begin{huge}
alignipig B A
\end{huge}

SN

BRIN article ZEHYA G T 7& (A\%5), book KA NG T (E's . AXGi'5). H T
FRITE ) BEE 23U N 1 i 5

\numberwithin{equation}{section}

HE X ARG T, article RIS H/N 95, HESUR AL

\renewcommand{\theequation}{\thesection$-$\arabic{equation}}

PR RN S e Sy /A R R S

\renewcommand{\theequation}{\theparentequation(\alph{equation})}

T A T HEE A

\renewcommand{\theequation}{\thechapter$-$\arabic{equation}}

3.4 I displaystyle

\frac{/> 77 B o =X,

\ [

f(x)=\frac{1}{1+x"2} Fz) = 1

\] 1422
Z B AR A 2 A PR R A]

\[

£ (x)=\frac{1H\frac{1}{1+x"2}} fz) = 1

\] T+a?
KRR AT AR/, ATLMEEH displaystyle

\ [ 1

f (x)=\frac{1}{\displaystyle\frac{1}{1+x~2}} fz) = i

\] 11 22

A X R LR 2, I & T 75 J7 i\dfrac, 541 T \displaystyle\frac
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\ [
f (x)=\frac{1}{\dfrac{1}{1+x"2}}
\]

JZs URAEART IR 28 B R AT 18] 23 3 IR 4 3

\[
f(x)=\tfrac{1}{2} (\sin x+\cos x)
\]

A sRAT, B4,
FN\displaystyle

\ [
\frac{\displaystyle\sum_{i=0}"{i=N} x~i}{x}
\1

3.5 JFIRSHIET

Al LU \tfrac

f(z) = 3(sinz + cos x)

WERAESY T o BF By BRUCHATIRI A B, W8 T U, By

ITEX (24 AR E AT, R T, 55 A5 En DR = AN IHR S kL e 4

FEF] /KPR b I R4S R BN R A RER R .

\ [

\sqrt{x}\sqrt{y}t\sqrt{z}

\]

\[

\sqrt{x}\sqrt{\smash [b] {y}}\sqrt{z}
\]

WAAEZ5 2] — R IR S, R 7 455 B e SCRER

\[
\sqrt [n] {x}
\]

RS SARE AE AT REA IS

\ [
\sqrt [n] {\frac{a}{x}}
\1

L& IIRE TR B A A B M

NeNNE
NNoNE

SHRS

\ [
\sqrt[\leftroot{-2}\uproot{12}n] {\frac{a}{x}}
\]

SHES]

86



texlive 2022

3.6 fi'y

3.6 IES

BN T B S KN, BR TRFE M550, WIMERIKIKE big, Big, bigg, Bigg, ANl 2L

Xt

\ [
\Bigg (\bigg (\Big (\big ((\frac{1}{x}\Bigg)
\]

big Big bigg Bigg M nJ LLR 75 N FH 21 HiAth

e

(NI

U5 BRI 1T 5 45

\ [
\Bigg | \frac{x}{y}\Bigg/\frac{a}{b}\Bigg|
\]

rja
y/ b

i F\left (\right) 7] L H 25855 KN, 1= left #1 right @A JRECXTEF

\ [
\left (\frac{1}{x}\right)
\]

F55 AT LU H O

\ [
\left (1+\left (\frac{1}{x}\right) +f (x) \right)
\1

(o) o)

JifEg s Aedhs . AOHERNEEE, ASCRleft Ai\right B 7 5,

\ [

\left [\frac{1}{x}\right]
\left\{\frac{1}{x}\right\}
\left | \frac{1}{x}\right |
\left\ [ \frac{1}{x}\right\ |
\]

1

x

1

HIBElE

left (A1 right) FPRIANREIRAT, LEHATRE ZAE ) \right . fi\left . i Bh XS o

\[

\begin{aligned}

xxx \left (\int_t yyy\right.\\
\left. zzz ... \right)
\end{aligned}

\]

t

XA AR BN ZEAHE S RN EA 2, W LR \vphantom{ i 4 4 A iy /7 N ECH -
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\begin{aligned}
xxx \left (\int_t yyy\right.\\ TITT </yyy
\loft. \vphantom{\int t} zzz ... \vight) !
\end{aligned} zzz...)
\1

M T R80T~ ] CLE HE \Left . 0F 55 (R T7 S \left (R4 & .
H AR G5 A IR IEATE S, U MIE RIS R A, s o0, X A
246 T o

cases MEBIFES

B PRI S e AeiE S, WE T cases AT, cases MBE AT E L4 BB WP 5T 5711,
AN BRI
\[

f(x)=
\begin{cases}

ax&x>0\\ {aﬂs x>0

bx™2 &x<0 f(z) =
\end{cases}

\]

PEL Uk,

\ [

\left .
\begin{aligned}
&ax\\

T } LSvUPN TR
\end{aligned}

\right\}\text {1 K55}
\]

mathtools 52 X1 rcases ¥, AR KFES, S WEHEITI .

3.7 My

B FNint _{ R AR~ Ebsy o, B MR QU7 AP sl B, fedi S IE . IR
RAFgife I, i AE LAY

\ [
\int_{a}"{b} f(x)\mathrm{d}x=120 /” F()dz = 120
\] a
BOAWB A DUE, 20502 int, iint, iiint, iiiint
\[

\int f (x)\mathrm{d}x
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N
P2

\hspace{5mm}

\iint_{S} f(x,y)\mathrm{d}x\mathrm{d}y

\hspace{5mm}

\iiint_{V} f(x,y,z)\mathrm{d}x\mathrm{d}y\mathrm{d}z

\hspace{5mm}

\iiiint_{\Omegal} f(x,y,z,t)\mathrm{d}x\mathrm{d}y\mathrm{d}z\mathrm{d}t

\]
/f(a:)dx //Sf(a:,y)da:dy ///Vf(a:,y,z)dxdydz ////Qf(a:,y,z,t)dmdydzdt

EX AV

\ [

ijidotsint_\Omega f(x_1,\dots,x_k) //Q Flat .. )

R n
IR i EINA esint 4L

\usepackage{esint} %50

B 52BN o BIW]

\ [
i;)int f (x,y) \mathrm{d}1 ¢ flx,y)dl

EIABY

\ [

i;)iint f(x,y)\mathrm{d}s #f(m,y)dS

bigints f, HAMI> G AFKK T 8GE AT MRELERR > S0 E AT, aT LA
.

\usepackage{bigints}

BROARIAR > B BARR S B0, Ry S 2N, AE R R E A

\[ B

\int\limits _{A}"{B} f(x)\mathrm{d}x

\J / fle)dz
A

U SR S P A BRI IR AR A MRS, w RN 2K amsmath AL [R13E 5

\usepackage[intlimits]{amsmath}

ERWER N T esint 0, BRI FEIL, 50284 amsmath [ [intlimits] ZEIR L

\usepackage[intlimits]{amsmath}
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‘ \usepackage[intlimits]{esint}

3.8 XR=E

e 2 B BRSOk R PR K A, N4 bm £, bm AR bRiE BIEX 4, A2 ams &
Ao bm GBS RA, LR AR IERDR, A2 \mathbf{}.

\usepackage{bm} %14 HARHMA

X, X LAl LA — T \bn{}F1\mathbf{} %

\ [

\nabla\times\bm{A}\hspace{1lcm}\nabla\times\mathbf{A}
\] VxA V x A

R

\ [

\nabla\cdot\bm{A}
\] V- A

s

\ [
\bm{E}=\nabla\phi(\bm{r})

\] E = VQS(T)

BERESAT, XA i 15

\ [

\nabla=\bm{i}\frac{\partial}{\partial x}+\bm{j}\frac{\partial}{\partial
yI+\bm{k}\frac{\partial}{\partial z}

\]

.0 .0 0

IR 2y, N E e XRIPUE, 735052 dot, ddot, dddot, ddddot

\ [

\dot{\bm{E}}\hspace{3mm}\ddddot{x} .
\] E &

AL S B kAR R KR

\ [

\vec{E}\vec{\nabla} N
\] EV
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3.9 FH P

3.9 4B

SRR R R FE S pmatrix, J7HE%S bmatrix, /6555 Bmatrix, 44X {H vmatrix, % Vmatrix,

FEFIAT RN\ B, SRR STERR RS & 47

\ [
\begin{pmatrix}
a &b\\

c &d\\
\end{pmatrix}
\]

2

E B A 5, \dotsA2 L B W N I =AM A, \cdots &7 B E I =M AL, \vdotsig

AN R, \ddotsaE R A ETT ) A R

\ [

\begin{pmatrix}

a &b &c &\cdots &=z\\

b &c &d &\cdots &a\\

\vdots &\vdots &\vdots &\ddots &\cdots\\
z &a &b &\cdots &y\\

\end{pmatrix}

\]

I M \binom, \dbinomFI\tbinom

b ¢ z
c d a
a b Y

\ [
2"k-\binom{k}{1}2"{k-1}+\binom{k}{2}2"{k-2}
\]
k
ok _ k-1
(1)

AT 5 RITGOUH array R8T, AFEUE & R AIEKRS, DR E SRS 0 77 5
\ [
\begin{array}{cc}
a&b\\c&d a b
\end{array} c d
\]

nicematrix I T HZ MHEE, HFM—EAER.
\usepackage{nicematrix}
3.10 KRR

£ RK\langlefllfi K\rangle, \hat &5 ¥ 5
\[
\langle i|\hat{H}|j\rangle=H_{ij} A
\] <1|H‘]> = Hij
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IEATTE

\ [

\langle i|j\rangle=\delta_{ij} .
\] <l|.7> = 52‘]‘

et

\ [
\sum_i |i\rangle\langle i|=\hat{I} Z i) (i| = I
\] i

JeAq ] LU\ left A\ right fic %

\ [

\left\langle i\left|\frac{\partial}{\partial < D)
1

xH\right | j\right\rangle O

\]

3.11 EZ LT
INIHL B ARASCER AT, 4047 7048 H \substack

\ [
\sum_{\substack{0<i<m\\0<j<n}} x_{ij} Z Tij
\] 0<i<m
0<j<n
W TR EX 57, nEH subarray 35%, A0 B 2o 6] 5%
\ [
\sum_{\begin{subarray}{1}i\\0<j<n\end{subarray}} x_{ij}
\]
> @
6<j<n
BCE A R 5
\[
\sum_{\begin{subarray}{c}i\\0<j<n\end{subarray}} x_{ij}
\]
> @y
0<]l'<n
SRS DR BE BRI, 5 E2 40 /N W) R A b5
\ [

\sum\thinspace’x_i

\sum{’}x_i Z "z Z "z

\]
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LSNP Wl

\[

\sum\nolimits’x_i /

\] >
s

\[

\sideset{}{’F\sum_i x_i Z’ ;

\] i

\sideset "] AZERF 5 0T L N A5 b N #0n A s

\ [ N

\sideset{_a"b}{_c~d}\prod_i"N x_i by7d

\] aHﬁi
DR g ] LA 2:— A EFRS

\[ N

\sideset{_a"b}{_c’}\sum_i"N x_i b /

\] aZc i
R A B A HPRATE W, F A2 R E AR 141

\ [ b

\sideset{}{_C}\int\limits_a~b f(z)\mathrm{d}z

\ f(z)dz

C

3.12 —LELbIRE WA HRER

5 FHE N, fif\overset

\ [
f(x)\overset{\text{def}}{=}x"2-1
\]

flw) < a? -1

5 B S, i \underset

\ [
f (x)\underset{\text{def}}{=}x"2-1
\] def

X PN A xR 2 2OE SCIRFAT I, Edn

\[

\text{%E: }\hspace{5mm}\overset{[\text{/AH421L}]1}{\Delta

H}=\overset{[\text{ W At t}]1}{\Delta U}+\overset{[\text{X ¥ Th}]1}{P\cdot\Delta
V}=\overset{ [\text{ N/ 3G # =311 H{\Delta Q}

\]

DIAstR]  [Redfl]  DREANREEE (ISR IR ]
S AH = A + P-AV = AQ
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AN BT ) KIS 5, fH \overbrace

\ [
\overbrace{a+b+\cdots+z}"n

\]

AR ) KIS 5, fFH \underbrace

\ [
\underbrace{a+b+\cdots+z}_n

\]

#ik B

\[
A\xleftarrow[belowbelow] {above}B
\]

\[
A\xrightarrow[below] {above}B
\]

AFERKE W T, A,

\ [
\lim_{x\to 0}
\]

3.13 BN R

T N# amscd 19

——f
a+b+--+2z

at+b+---+z
| S —

above

belowbelow

A above B

below

lim
z—0

\usepackage{amscd}

amscd JESAF T2 A [ by [ RISk Ei . b M Ek AT, A e Ak . B

EpRE B2 AR R N AR Y (A

Je b o> A Fi Sk BTN SO A Sk R I SCE> A EANN
QA i3 A i S A B S AT TS TFA oV F Sk AL SV R Sk AT 1 STV
o R o< ZE®i sk BRI ST < M Ak RIS H< 4 N

\ [

\begin{CD}

X @>above>j> T\\
@A{b}A{aa}A @V{b}V{cc}V\\
B @<ii<below< D

\end{CD}

\]
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3.14 fREES

i FH {\ color {Eifa} et 1y 70 A 3

\[

{\color{red}\sin x}{\color{blue}\cos x}
\] sin xcos &

boxed HAEMH T equation, aligned, AREH THALZAIT AR

\begin{equation}
\boxed{f (x)=\sin x}\cos x
\end{equation} f(z) =sinx|cosz (3-17)

T4k empheq £, 1 LLZE A A IIHE

\usepackage{empheq}

\begin{empheq} [box=\fbox]{equation}
f(x)=\sin x

\end{empheq} f(z) =sinx (3-18)
\begin{empheq} [box=\fbox]{align}
f(x)&=\sin x\\

g(x)&=\cos x

f(z) =sinz (3-19)

\end{empheq} g(z) = coszx (3-20)
BN
\begin{empheq} [innerbox=\colorbox{yellow!60}]{equation}
f(x)=\sin x
\end{empheq}
f(z) =sinx (3-21)

3.15 HEFS
BWETS

LR S AE amssymb {2

\usepackage{amssymb}

EHFINREH binary 755, D75, EESEIEAMH]. R DL N2 Z MBI AN . ams
1 HEREEAT S .

®E HFEM amsfonts £

amsfonts &85 WIECATT 5

\usepackage{amsfonts}

INZ% S T A \mathcal {5 2 F fi 145 5
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\ [
\mathcal{ABCDEFGHIJKLMNOPQRSTUVWXYZ}
\]

ABCDEFGHITKLMNOPQORSTUVWXYZ

{f I \mathfrak{}15 5

\[
\mathfrak{ABCDEFGHIJKLMNOPQRSTUVWXYZ}
\]

ABCDEFHEHTIRALMNOPARGTUVWIXY 3

\mathfraciX N FARE /NG

\[
\mathfrak{abcdefghijklmnopqrstuvwxyz}
\]

abcodefghijtlmnopgrstuvtory;

A F \mathbb{} 3 3

\ [
\mathbb{ABCDEFGHI JKLMNOPQRSTUVWXYZ}
\]

ABCDEFGHIJKLMNOPQRSTUVWXYZ

mathrsfs

fn# mathrsfs B LA RIIHALS, RZZ o kRS I

\usepackage{mathrsfs}

i F\mathscr{}SEIHILS, MAER T B H \mathcal {MEF X /N7, (HE LG ifE
B R AN A

\[
\mathscr{ABCDEFGHIJKLMNOPQRSTUVWXYZ}
\1
ABCDEFGH I JHLMNOPLRS TUVW XY X
oplotsymbl

LU A ANE R IR TS 5 7 ZE N4 oplotsymbl 44

\usepackage{oplotsymbl}
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\ [

\trianglepadot\ \trianglepacross

ITRX ECARF SRR S, AT b x4

=N

texdoc maths-symbols % H4F5
texdoc symbols VAN REPNES

g KA B, EWFE. fAFsRREEEN2 ez, N2 THmAHEEL
T o el oplotsymbl RERUINAT A A R4, 55 ReE R BA 4.

LR iv)
(K] s LAV 1) £

\usepackage{siunitx}

ORI g 2RHA, LT 228 upgreek A3 ELR

\usepackage{upgreek}

BT AR S DK 20 DL BT S e ST ) 5 B 3K

BRIBHNAERGEN siunitx 8, HLREHIRERTRENSHF. KM AEHET AR
BN LA, IR S A IR 28— NS, W R g i3 B B2 A mAaX M.
RIS OB R, HRMIAT 17, — AL . BRI EAZE A Y.

3.16 mathtools

I TS

\usepackage{amsmath}

\usepackage{mathtools}

mathtools 195 X T 2% H H#% 241 77 4
rcases 5,

\[

\begin{rcases}

f+ax\\ f+ ax}

bx b
\end{rcases} v

\]

TR BT S 4

\[
\begin{pmatrix*}[r]

a &-b\\ a —b
-c &A\\ (—C d)
\end{pmatrix*}
\]

97




3.17 EH texlive 2022

THAVFZ ALK 25T i\ vdots 5 55 5 Ji o 55

\begin{align*}
a&=b\\
&\vdotswithin{=}\\
&=c\\
\shortvdotswithin{=}
&=d :
\end{alignx*} ;:d

HEEAR MR AL R FIXAM, K3 IR amsmath g2 i® 1o

3.17 FiF

Brog By Qo2 bt IXTRX 6], A EAONOA, TR E 1 B SOBr e #A s, 7
T BRI, BOAG 5 AN T .

\newtheorem{# & B 55 44} OHT A 85 /R 4 FK 3} [section]

\newtheorem{homework}{{F)/} [section]

}’:jkgl;ﬂn{homework}[mﬂéﬂm\ Rl 3.17.1 (BHZLFRSY) 1F
“ 5
\end{homework} I8

A DO e BRI T — il g, I T, joke S HUMM YRS, A4S homework [H]
5, {H/E amuse 55 joke EIIRA AT 5 -

\newtheorem{#i & BLIAE 4} [— %5 IR 42 ] {H A58 B 2 #KY [section]

BOE A AE G T I, Sy RCE R N iR AN, SRS B g
5 I AH ] o

\newtheorem{ joke}{% i} [section]

\newtheorem{amuse} [joke]l {JF-L:J =} %A THFEFFHIE section

\begin{joke}

ik

\end{joke}

\begin{amuse}

FFL—%)

\end{amuse}

%iE 3.17.1 %
FLRE 3.17.2 Ao —%]
i ntheorem A LA & theorem 4%,

\usepackage{ntheorem}

98




texlive 2022 3.18 M

3.18 MR

mathjax SCRFM T EEEEE BIEX A28, Nl M5 m e, A0S B A3
Y5, SCFF amscd. WUERF AN, 0T ELK mathjax FEREEIAH, #8780 A,

<!\DOCTYPE HTML>
<html>
<body>

<script type="text/javascript" id="MathJax-script" async src="https://cdn.bootcss.com/
mathjax/2.7.1/latest.js?config=TeX-AMS-MML_HTMLorMML">
</script>

<script type="text/x-mathjax-config">
MathJax.Hub.Config({ TeX: { equationNumbers: { autoNumber: "AMS" } } });

</script>

<script type="text/x-mathjax-config">

MathJax.Hub.Config({extensions: ["tex2jax.js"],jax: ["input/TeX", "output/HTML-CSS"],
tex2jax: {inlineMath: [ [’$’,°$°1, ["\\(","\\)"] 1,displayMath: [ [’$$’,°$$°1, ["\\["
,"\\1"] ],processEscapes: truel},"HTML-CSS": { availableFonts: ["TeX"] }, });
</script>

\begin{equation}
f(x)
\end{equation}

in text, \(\sin x\), \(\int f_n(x)\mathrm{d}x\)

\[ \cos x \]

\begin{align}
£\

g(x)
\end{align}

$\int_a f(x)\mathrm{d}x$

\[\require{AMScd}
\begin{CD}

A @>5>> T\\
@AA{aa}A @VV{cc}V\\
B @=D

\end{CD}

\]

</body>
</html>
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EIXAATN XA FE A R 28 51w K, AT IR . W25 S tqy [ A ki, E
SEAFRAS T SZFRF R, AR SR amsed, A RIASCRF, 7 2 SZhRllE— 1.
P RN AE mathjax  RAECEIAM, HEEPIAH H BT,
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FNE EHEEY tikz

LTEX R RA WK E I AR R, pstricks fl tikzo ZFTLARRAMRR, 2B FEFIXHA
BTN T2 A HEEE, GESEELVE 2 Bt ir i DhaE. 04— L8 0% 5 A0 A 6 EE /N
A%, el asymptoteo 1P I IMTRX i & i 4] 1t 2 o2 L T IX AN .

tikz Ml pstrics LK, tikz kK T INTRX 2SS0 14 05, BRI S, 15AK
Fig C iSRS, 8 EERa S M. 2 tiks %A @ SUIXAMES, BT CLH e — 4
AN pstrickse HEEE pstricks, tikz H#EA— MBI BR BTEX —H, K I 2
RSN, IXAR > T ARG B )

M ERE b, pstricks PR BEER, Proldi b6, JUHE pstricks A — M2 5054
pst-labo, MMASAEH U (HAEFET tikz PP I 25 140 chemfig ThRETR K, 25 tikz KRN
GIAD o IR REF HBA WRNME S 71 1) = e T ARBR AL

XHEE 2] tike HEIER R, tike AT DLEE pdflatex e A2 pdf, KGO0 FXT xelatex
SRR AR o — 4o, Bl B pgfplots PRI TTF T, S BARIAE tikz IX—
&, KO EATE—MERE. (5% 140 chemfig HUL—%,

pef 72 tikz [ICJE, FrLh tike Ml pgfie — 3R, B d 2 T H 2 [ — A S .

texdoc tikz

texdoc pgf

INZ tikz A0 HTE R

\usepackage{tikz}

A tikz FETE A

\usetikzlibrary{tikz/F}

tikz I B tikzpicture, IXANPABEGHLE S, ARJTAE B SCRHE.
HEAL AT 8] 3T

\begin{tikzpicture}
\draw (0,0)--(1,0); HEMMATIRISCY
\end{tikzpicture}

tikz EEEAIASSHERE, MRREASSSRIFRE.
HAR IR figure FAEE A W] LAY A7 I B Fro

\begin{figure}[ht!]
\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}
\caption{tikzm H K. ¥
\end{figure}
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|

bR T A D e DR R Bl Ak, — i DLHERE A standalone K. R IX AN, A
tikzpicture % pdf i— 0T, K/NERBEE T KN . BH A tex U —IEEL, AR
pdf XA S &4 tight bounding box, B VMEN B HEMH . SCHEEi02 WEE1570L.

4.1 H%

4.1.1 ¥R

tike LT ARRR R, BRI K . ARBR T LU (x,y) B3, AL (R 2R
KJZ) T, AT . BROAKEE 2 cm, K& il B 48O s i B, I DL — A
WIEHSRIA L . AR BB MR AR, AJEZERT AR . BT LA 1 i v ) 45 Rt — FE,
#AFF] Lem ML,

\begin{tikzpicture} \begin{tikzpicture} \begin{tikzpicture}
\draw (0,0)--(1,0); \draw (10,0)--(11,0); \draw (0,0)--(0:1);
\end{tikzpicture} \end{tikzpicture} \end{tikzpicture}

AT PABERHME S, RAE draw ZEURIME S, SZiE Q) P AR bR I
\begin{tikzpicture}

\draw (0,0)--(1,0)--(1,5mm)--(2,0);

\draw [x=5mm,y=5mm] (0,-1)--(0,-2)--(1,-1);
\draw [dashed] (0,-1)--(2,-1);
\end{tikzpicture}

RILATIA T TE ), Ros SR Ja B2k (K- | AR G B 2 SR B 1] 11 -

\begin{tikzpicture}

\draw (0,0)-|(1,1);
\draw (2,0)1-(3,1);

\end{tikzpicture}

AU N E R (ST EINBAEMT ) v AARAR, I AR AR R ZEAE S 5 oK

\begin{tikzpicture}
\draw (0,0)--({2*sqrt(2)*cos(30)},{2*sqrt(2)*sin(30)1});
\end{tikzpicture}

AL turn BEHARKR, FoREEE DM, B KHE . turn BRI LR A RS
Kb, F BN 5 .

\begin{tikzpicture}
\draw [thick] (0,0)--(1,0)--([turn]30:2)--([turn]{{asin(-0.5)}}:1);
\end{tikzpicture}

WA RIAESS 5 ] LUX A 00

([turn]{{asin(-0.5)}:1})

A Mef 5 it
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turn W EJBATINS L], BN S 8o i AR b S ke sl ARARATIN - XI5 27 2 i AR AR 5 iy
T R AR ARAT T o

\begin{tikzpicture}

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

\draw [color=brown] (2,0)--++(1,0)--++(0,1)--++(-1,0)--cycle;
\end{tikzpicture}

B AR BAR R LU, (HAHERE R« W NI re] -, 505 X052 HAH R,
380 v S AR BRI R A HE B o
\begin{tikzpicture}

\draw [step=1,red!50] (0,-1) grid (8,2);
\draw (0,0)--+(1,1)--++(2,-1)--+(1,1);
\draw (4,0)--++(1,1)--+(2,-1)——++(1,1);
\end{tikzpicture}

turn A ILSEEA XN G E I, LT turn 5 AE] 5 RRCR XN S 4 S A

\begin{tikzpicture}
\draw [thick] (0,0)--(1,0)--++(30:2)--++(0:1);
\end{tikzpicture}

AR — Ay O BN A, R AN i B AR AT, BRI AR K

\begin{tikzpicture}
\draw (0,0)--++(up:1)--++(left:1)--++(down:1)--++(right:1);
\end{tikzpicture}

AAFR R LSE i\ coordinate i fi) g X, ARG M A P, XA LUEA 5 2R EH] .

\begin{tikzpicture}
\coordinate (A) at (2,0);
\coordinate (0) at (0,0);
\coordinate (B) at (30:2);
\draw (A4)--(0)--(B);
\end{tikzpicture}

A LA R i R (A T T AR e A 8 B AR s 3 4 B

\draw (0,0) coordinate (a) -- coordinate (m) (1,0) coordinate (b) --(1,1) coordinate (

c);

m RARBRERAZ LB . nTRMER] pos 2807

\draw (0,0) coordinate (a) -- coordinate [pos=0.8] (m) (1,0) coordinate (b) --(1,1)

coordinate (c);
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m EARBRTELRBY 80% K- JE A4k, coordinate A1 node T LIV, HIXGF—ANARFR 5 [R5 42 Fi e 2L
Mt T 45 AL E VN node.

\draw (0,0) coordinate (a) node (1) [left,draw] {left text} -- coordinate [pos=0.7] (m
) (2,0) coordinate (b) node (r) [right, draw] {$x_2%};

4.1.2 %5

LINSHADUE. &9, &R, B RINE.

W B 2k %54 ultra thin, very thin, thin, semithick, thick, very thick, ultra thick. thin HJ%X
REEM T\hrule. HE X5 177 2 line width=2pt.

W& 274 dashed, dotted, dash dot F1 dash dot dot, AJ LA loosely F1 densely & 1ffiiX Py
T 2,

BIAE RO ER L, TEM.

RILEVEr—2m ok, HRAEE. 55 cycle Fas bl I L A 2k .

\begin{tikzpicture}

\draw [color=blue, line width=2pt, rounded corners=5pt]
(0,0)--(1,0)--(1,1)--(0,1)--cycle;
\end{tikzpicture}

At 2658, M ESHUE—FEUNEASE, #HATLAE—A draw WER N AR, (HER
ASECETCAT), A SEIEMI & --, T DS ICRT I o 31X/ D BEAE )5 A (1) B A FH T
\begin{tikzpicture}

\draw [color=blue, line width=2pt, rounded corners=5pt] (0,0)--(3,0) [rounded

corners=0pt]--(3,1) [rounded corners=15pt]--(0,1) [rounded corners=0pt]--cycle;
\end{tikzpicture}

C

dash Z#!

MEEAEATLLAE X, on RRKIZ, off RoRE .
\begin{tikzpicture}
\draw [dash pattern=on 2pt off 4pt on 4pt off 4pt] (0,0)--(6,0);
\end{tikzpicture}

"] LU ] phase K825, ERIA phase J& Opt, {H ZiER)A—FE, AW E phase B 7520

pattern,
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\begin{tikzpicture}

\draw [red] [dash pattern=on 20pt off 10pt] (0,0) --
++(3.5,0); —
\draw [blue] [dash=on 20pt off 10pt phase Opt] (0,-1)
== =H(B.8,0) 3 -
\draw [cyan] [dash=on 20pt off 10pt phase 10pt] (0,-2)
-- ++(3.5,0);

\end{tikzpicture}

XA R 26 v LU postaction, 7 ZEHER TP (AT AT E

\begin{tikzpicture}

\draw [postaction={draw,red,dash pattern= on 3pt off 5pt,dash

phase=4pt,thick}] :
[blue,dash pattern= on 3pt off 5pt,thick] (0,0) rectangle (1,1); L_"__

\end{tikzpicture}

VSRR BUBOR,  (HUR WER T SER, L SnT LA 2 (k. T XM TR 2 AR A
R

\begin{tikzpicture}

\draw [postaction={draw,red,dash pattern= on 1cm off 3cm,dash
phase=0cm,thick}] [postaction={draw,green,dash pattern= on 1lcm off
3cm,dash phase=lcm,thick}] [postaction={draw,yellow,dash pattern= on lcm {_____
off 3cm,dash phase=2cm,thick}] [blue,dash pattern= on lcm off 3cm,dash
phase=3cm,thick] (0,0) rectangle ++(1,1);
\end{tikzpicture}

double %A

double £t A DL HH XS (AR, AT LLE SCPIRAS R e, BRG] g g, |
draw=black, double=white. 1] L AP double distance, FEANXNEL 1w B 55 T P %
#J line width Ji_I= double distance. double distance between line centers X241, =L L
RN NI dpt 2Lk R ER M aIEE R Spt, WEZkat LT 1pt 7.
\begin{tikzpicture}
\draw [double] (0,0)--(2,0);
\draw [draw=red, double=blue, line width=4pt, double distance=2pt] (3,0)--++(2,0);
\draw [draw=red, double=blue, line width=4pt, double distance between line
centers=5pt] (5.2,0)--++(2,0);
\end{tikzpicture}

4.1.3 &i3LF0 arrows.meta FE

RIZTE BN EFA NS EOEFI LS A SEAH SR AT ZAS IS 1% o

\begin{tikzpicture}
\draw [->] (0,0)--(1,0);
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\draw [<-] (2,0)--++(1,0);
\draw [<->] (4,0)--++(1,0);
\end{tikzpicture}

BRINFLARKMER T, T latex B¢ Latex #ik.

\begin{tikzpicture}
\draw [-latex] (0,0)--(1,0);

\draw [latex-] [red] (0,-0.5)--++(1,0);
\draw [Latex-Latex] [blue] (0,-1)--++(1,0); -—

\end{tikzpicture}

XFEELES R, N3k arrows.meta JZE, IN#E tikz EEFE@ﬁﬁ/&\%\usetikzlibrary{f?%}o

\usetikzlibrary{arrows.meta}

A8 >=F SRR HB o SCBRHT K, B B EOA ST LK T 5 AN 555 T Latex B3,
Latex 7] LR INZHL NEH latex ANfg. XH KA KT 58 0h 15, 22T
N sep THEZ AT LI R . N AT A2 A ko2 W2 i
\begin{tikzpicture} [>={Latex [width=4pt,length=10pt]}]

\draw [{<<[sep=2mm]}->>] (0,0)--(3,0);
\draw [{<<[sep=2mm].<[sep=2mm]}->.>>] (4,0)--++(4,0);
\end{tikzpicture}

— -

2 F 1 H scale width Fl scale length

\begin{tikzpicture} [>={Latex[scale width=1.5,scale
length=2]}]
\draw [<->] (0,0)--(2,0); -~

\end{tikzpicture}

i reversed W LA 3 i S 77 1A

\begin{tikzpicture} [>={Latex[reversed]}]
\draw [<->] (0,0)--(2,0);
\end{tikzpicture}

AL
\begin{tikzpicture}
\draw [-{Latex[harpoon]}] (0,0)--(2,0);
\draw [-{Latex[harpoon,swap]}] (3,0)--++(2,0);
\draw [-{Latex[right]}] (6,0)--++(2,0);
\draw [-{Latex[left]}] (9,0)--++(2,0);
\end{tikzpicture}

LR B Sk AN, 38 T LLBCE AN R A Sk S U A Sk 2 58 (BRIABRBE £ 1) 98
&
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\begin{tikzpicture}

\draw [-{Latex[color=black]}] [red, line width=1pt] (0,0)--(2,0);

\draw [-{Latex[color=blue,fill=yellow, line width=0.5pt]}] [red, line width=2pt]
(3,0)—-++(2,0);

\end{tikzpicture}

— s —

arrows.meta FEALE T2 HiLBR, LW HZLMZ 4, H scope ¥ n] LR J7 {8 5 e ik
KA, U tikz FHF 16 NTTFI 16.5 /N,

\begin{tikzpicture} [>=Bar]

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

\draw [Circle-Circle] (0,-1)--++(2,0);
\begin{scope} [>={Circle[open] }]

\draw [<->] (0,-2)-——++(2,0);
\end{scope}

\end{tikzpicture}

A P SKIBCHT, AR F Sk 8 ORI IS, RER TSk SCRe I 2 50n] LA B T8
TR A1) I 1 2 K

\begin{tikzpicture}

\draw [-{Latex[red, sep=1mm] . Stealth[blue, sep=1mm]. Stealth[yellow,sep=1mm] .
Circle[red]}] (0,0)--(2,0);
\end{tikzpicture}

AT PRI, NI AR 2] R sk, I mAT,

\begin{tikzpicture} [>=latex]
\draw [<->](0,0);
\end{tikzpicture}

4.2 FEfZ. &, HaEF0IN

tikz B T A B BRI 4.

4.2.1 ¥

WA TR AT PR, SRR 4 X A A AR B

\begin{tikzpicture}
\draw [green] (x1,yl) rectangle (x2,y2);
\end{tikzpicture}

ORI G 4a H—NA R ARFR AN BUIN 5 SRAF ) 55— A A AR FR AR, RIE T i)
IEFEACE

\begin{tikzpicture}
\draw [green] (x1,yl) rectangle ++(x2,y2);
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\end{tikzpicture}

W H O —NETE, B0 U B X o AHR U R —ANE AR AN RE TR, S5 A
KU FEI X AR K

\begin{tikzpicture}

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

\draw (4,0) rectangle +(1,1) rectangle +(2,-1);

\end{tikzpicture}

JL P ey DUEFe g, BRGAHES (A o (. e b A, Bril gt fill (gt
It UHEE

\begin{tikzpicture}

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

\draw [draw=black,fill=red] (2,0) rectangle ++(1,1);
\end{tikzpicture}

WURANA AT IARERU R, WTLCRHINGIGE ), BRI HEBCE ) B0, (HZ PR 7 AR A
[\ ) 4E 78 90 S Ay 2 HE 26 [ s X 38, 1 [draw=white] 77 2UHE 78 0 [ & AN 7 12 HE 1)
PR s, 3Kt v DU H A 58 2 AN S i d JE Y

\begin{tikzpicture}

\draw [draw=gray!30,fill=yellow,line width=3pt] (0,0) rectangle ++(1,1);
\draw [draw=white,fill=yellow,line width=3pt] (1.2,0) rectangle ++(1,1);
\fill [fill=yellow,line width=3pt] (2.4,0) rectangle ++(1,1);

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

\draw [very thin] (1.2,0) rectangle ++(1,1);

\end{tikzpicture}

AEAT P i e T LA 7S, BMEAN A i e ] USRS, NP i 23 e I e 25 /b —
ANl

\begin{tikzpicture}

\draw [fill=yellow,line width=2pt] (0,0)-| ++(1,1)--cycle;
\draw [fill=yellow,line width=2pt] (2,0)-| ++(1,1);
\end{tikzpicture}

A _|
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4.2 B L MR AT

4.2.2

B FA &N

T 1 () T Bt B AR R A . A — RS 7, [radins=0.5] ATLU (0.5) 4R,

\begin{tikzpicture}

\draw (0,0) circle [radius=0.5];
\draw (2,0) circle (0.5);
\end{tikzpicture}

O O

(G2 I B4 RS AR . SPARFE AR A o S EHREVE I [—360, 360] DXTA].

\begin{tikzpicture}

\fill [red] (0,0) circle (0.1);

\draw (0,0) arc [start angle=0, end angle=260, radius=1];
\end{tikzpicture}

RIS AT 2B IS T AR, BRSO B AR AR EARAR IR A L . MRS R A8 bR
T by [ SR B s s 0 et 00, X ) AR LM N2k (3 RE . A IRk f ) LG
HALH], SN Se e, ARARAE B2 AL S A IR DL — DI R TR Ak sk im o

\begin{tikzpicture}

\draw (0,0)--(2,0) arc [start angle=180, end angle=360, radius=1] arc [start

angle=

180, end angle=0, radius=1];

\end{tikzpicture}

U AR R T, AR G B L, I DAGES R AA R ) SIERD 15 B R AE AT A A
We? WTLLZRS]— & RIX Ao 2 AR AR IR A BEARAR RIS D0 1 SRR, B th AN
U5 s ARBR AN AR AE— S L2k b

\begin{tikzpicture}
\fill (0,0) circle (0.1);
\fill [blue] (30:1) circle (0.1);

\draw
\draw
\draw
\draw
\draw
\draw
\draw

(30:1) arc [start angle=0, end angle=80, radius=0.5];
(30:1) arc [start angle=0, end angle=80, radius=1];
(30:1) arc [start angle=0, end angle=80, radius=2];
[red] (30:1)--++(130:3);

[cyan] (30:1)--++(180:0.5)--++(80:0.5);

[cyan] (30:1)--++(180:1)--++(80:1);

[cyan] (30:1)--++(180:2)--++(80:2) ;

\end{tikzpicture}
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TR Z I 1A EAR AR, TR A shift 280, shift Zon T8, AbRTE e

SRk

\begin{tikzpicture}

\fill [red] (1,0) circle (0.1);

\draw [shift={(50:1)}] (1,0) arc [start angle=50, end
angle=260, radius=1];

\end{tikzpicture}

4.2.3 WHEFAHEEN

R [E8] 0) E EH IRDAR AR L x SRR y 4.

\begin{tikzpicture}
\draw (0,0) ellipse [x radius=1, y radius=0.5];
\end{tikzpicture}

H—FWH 577, [x radius=1, y radius=0.5] "JLAH (1 and 0.5) 0%

\begin{tikzpicture}
\draw (0,0) ellipse (1 and 0.5);
\end{tikzpicture}

U U

BLACTE ) ] (A LE A I, I e e R IR T e rotate R BISEIEUAL (0,0) ks,

JR I ZHE L

\begin{tikzpicture}
\draw [rotate=30] (0,0) ellipse (1 and 0.5);
\end{tikzpicture}

2 7 B TR AR 5 o B I, 7522 rotate around ={ f JE: (e FEHE sUAAAR)

\begin{tikzpicture}

\fill (0,0) circle (0.1);

\draw [rotate=30] (1,0) ellipse (1 and 0.5);

\fill [red] (1,0) circle (0.1);

\draw [red,rotate around={30:(1,0)}] (1,0) ellipse (1 and 0.5);
\end{tikzpicture}

B arc, T4 AT . RIAAIE. x PRA y i,

\begin{tikzpicture}

\fill [red] (0,0) circle (0.1);

\draw (0,0) arc [start angle=40, end angle=240, x radius=1, y
radius=0.5];

\end{tikzpicture}

T DU A2 SRR AT 8 [ o AV [

1 Q

\begin{tikzpicture}
\fill [red] (2,0) circle (0.1);
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angle=240, x radius=1, y radius=0.5];

\draw [red] [shift={({1+cos(-120)},{0.5%sin(-120)})}] (1,0) arc [start angle=-120,
end angle=40, x radius=1, y radius=0.5];

\end{tikzpicture}

D

scope I R] AR R Re , VR, 5305 PR AetlE, AR5 HZa i O
(I PR T (2,1) £ BeH 30 BE. T xshift F1 yshift 252000547, H shift=(x,y)
INf, AL BRI K, IS )k Fi 5 A
\begin{tikzpicture}

\fill [red] (0,0) circle (0.1);

\begin{scope} [color=green, line width=1pt, rotate around={30:(2,1)},
xshift=2cm,yshift=1cm]

\draw (0,0) ellipse (1 and 0.5);

\end{scope}

\fill [blue] (2,1) circle (0.1);

\draw [blue] (2,1) ellipse (1 and 0.5);

\end{tikzpicture}

<

FITAT (SIS mT LU 2k o

\begin{tikzpicture}
\draw [-latex] (0,0) arc [start angle=30, end

angle=120, radius=1]; /_\

\end{tikzpicture}

4.3 Hh%

4.3.1 {EEM%Z controls A1\

1) controls MM HLEIRAE, (HAESEFR AL H. controls LW RFT7R, controls
JE RS — N AR RR ST AR A (R B 2 ik s AR bR ) R iz B th RS i Ak i P 2k, 26 —
AR SR TR AR bR CRIZ B e i 28 s AR ) ) % BE 2R 28 i ab ) 2k . BT LR controls
TR T BT SR R D) e R AR R A
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\begin{tikzpicture}
\draw [step=0.5,red!50] (0,0) grid (2,1);

\draw [red] (0,0)--(1,1); ///fﬁ;’—\\¢
\draw [red] (2,1)--(2,0);

\draw [line width=1pt] (0,0) .. controls (1,1) and (2,1) .. (2,0);
\end{tikzpicture}

o # H left. right. up. down J7z.

\begin{tikzpicture}
\draw [step=0.5,red!50] (0,-1) grid (3,1);

\draw (0,0) .. controls +(right:0.5) and +(left:1.5) .. (2,1);
\draw (0,-1) .. controls +(up:1) and +(down:1) .. (2,0);
\end{tikzpicture}

/
H

4.3.2 {FEf%Z% bend A
bend J5 258 X & ATINA, BRI 7 7R A .

\begin{tikzpicturel} [very thick]

\draw (0,0) to (3,2);

\draw [red] (0,0) to [out=90,in=180] (3,2);
\end{tikzpicture}

WALl bend A7, (HEBAH LT

\begin{tikzpicture}

\draw [very thick] (0,0) to (3,2);

\draw [red] (0,0) to [bend left] (3,2);
\draw [blue] (0,0) to [bend right] (3,2);

\end{tikzpicture}
4.3.3 4Lk

PR I 2 RG22k, BRYGEIE A i, nTRMB SO 28 riss il
\begin{tikzpicture}

\draw [red,line width=1pt] (-1,2) parabola (0,0);

\draw [blue,line width=1pt] (-1,2) parabola [bend at end] (0,0)
parabola (1,2);

\end{tikzpicture}
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4.3.4 IE%&FLHZ
IESZARSE MR A EIR A A, A /R 75 2 o — N B A

\begin{tikzpicture}

\draw (0,0)--(1.57,1);
\draw [color=red,thick] (0,0) sin (1.57,1); /

\end{tikzpicture}

SEREIN) R MM ERARIBRMT, A A 5 1T ik

\begin{tikzpicture}
\draw [x=1.57cm,y=1cm] (0,0) sin (1,1) cos (2,0) sin (3,-1) cos (4,0);
\end{tikzpicture}

4.3.5 plot i&f]

plot JHoK e K ] o 55 3] LR K — R OB R

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

B K P, A e BN BCRR ORI AR 7 2 S 3ok . = MR, v ForilUE. 3R
AR E\x, AT EOE R . 2002 e O\ AS &

\begin{tikzpicture}

\draw [line width=1pt,color=blue] [domain=3:5,smooth, samples=100] plot

Ax, {\x-8)*(\x-)D);

\draw [line width=1pt,color=red] [domain=-2.5:2.5,smooth, samples=100,variable=\t]
plot (\t,{exp(-\t*x\t)*cos(16*\t r)});

\end{tikzpicture}

i

bk BT SR R, ANE TR rand &8 [—1, +1) X RIOBEHLEL, md
[0, 1) K.

\begin{tikzpicture}

\draw plot [only marks, mark=ball, mark size=1.5, domain=-1:1, samples=20] (\x,rand
*1.2);

\end{tikzpicture}

4.4 —LIfjRE

4.4.1 FrRRMAE angles FE

DR BATI 28 s o 2 2% Lk 2 TR R I O, P — DR 1T anglesfiiix > 2ffi .
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\usetikzlibrary{angles}

USRS F LI SO RS, AT 2 quotes [

\usetikzlibrary{quotes}

PR RG] SR

\begin{tikzpicture}

\coordinate (A) at (2,0);
\coordinate (B) at (0,0);
\coordinate (C) at (30:2);

radius=12mm, "$\theta$"] {angle=A--B--C};
\end{tikzpicture}

\draw (A)--(B)--(C) pic [draw=red,-latex,fill=green!30,angle

T LR A BEARSE T AR RS S S 4, Lol N e, B w R b

\draw (A)--(B)--(C) pic [draw=red,-latex,fill=green!30,angle radius=12mm, "$\theta$"{

blue,font=\tiny}] {angle=A--B--C};

o 1 shift HMALE,  HARIEA AL ORI, 75 25 E AL shift ZHR AL ITE N

{xshift=7mm, yshift=2mm}

\draw (A)--(B)--(C) pic [draw=red,-latex,fill=green!30,angle radius=8mm,"$\theta$"{

shift={(6mm,1.5mm)}}] {angle=A--B--C};

4.4.2 H1] clip

clip WA ] LLBCE — AN A T ZHE, 8 HAZIX B > S 8T Ul s, N inie] 7, w)afs

BRI RN E B OIRERI AN, AN B R

\begin{tikzpicture}

\clip (0,0) rectangle (2,2);
\draw (0,0) circle (1);
\draw (0,0) circle (2);
\end{tikzpicture}

MR INSHL [draw] 25 BoRIEADBIUIE.

~

\clip [draw] (0,0) rectangle (2,2);

BT VIAE scope HL, AE scope BTV, AFEW MIIAIER, P EL AT,

\begin{tikzpicture}

\begin{scope}

\clip [draw] (0,0) rectangle (2,2);

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

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

\end{scope}

\draw [red,line width=2pt] (0,0)--(30:3);
\end{tikzpicture}
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4.5 fG¥F foreach

4.4.3 M1§ grid

FT S I TE ) 52 grid, help lines 2BRIAIAHBNZE style 44, BRIAWEIE very thin K GEZL,

\begin{tikzpicture}

\end{tikzpicture}

\draw [step=0.2, help lines] (0,0) grid (2,1);

L H R B M TSR

\begin{tikzpicture}

\end{tikzpicture}

\draw [step=0.5, red, dotted] (0,0) grid (2,1);

4.5 1{&If foreach

foreach W& H)HI R W K], 712 foreach &) )5 IR

Iy e NI R AT R T LA I AL

5, ZATERRAUINAERE S . WAREAFRI—RIUE, ATLUEmS 4R, 5 = AMEmAT,

FeR M = A R AR o I R ANSE [ [ 0 75 B A A 5125

\begin{tikzpicture}

\foreach \x in {0,1,...,6}

{

\fill [fill=red] (\x,0) circle (0.3);
\fill [fill=blue]l (\x,0) circle (0.1);
¥

\end{tikzpicture}
AR Z AR,
\begin{tikzpicture}
\foreach \x in {0,0.5,...,3}
\foreach \y in {0,0.5,...,2} > P> o o &
{ > > O O O O &

\shade [ball color=red] (\x,\y) circle (0.1);
\draw (\x+0.1,\y)--(\x+0.2,\y);

}
\end{tikzpicture}

0 00000
>0 00000
>0 00000

WAy LU AR RN .

\begin{tikzpicture}

\foreach \a/\c in {20/red,40/blue,60/brown}
\draw [\c] (0,0)--(\a:1);
\end{tikzpicture}

foreach T F1J£E I ity VA 25 RSP B B2 1 e PR R D0 AR AT D
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4.6 HLTEFIR
4.6.1 #i% shade

\shade T RAGHT AR (O . BRI (N B E, BOAMTAZ T 2 bR
\begin{tikzpicture} y N

\shade (0,0) circle (1);
\end{tikzpicture}

R UABCE D N s e A A

\begin{tikzpicture}

\shade [top color=blue,bottom color=green] (0,0)
rectangle (2,1);
\shade [left color=blue,right color=green] (0,-1.5)

rectangle ++(2,1); -

\end{tikzpicture}

A DUE SCR RIS, (HARMP AR, SIS 8 R A

\begin{tikzpicture}

\shade [top color=white,bottom color=white,middle
color=red] (0,0) rectangle (2,0.4);
\end{tikzpicture}

B AR A, WA E outer color, ERIAAZ 7.

\begin{tikzpicture}

\shade [shading=radial, inner color=red] (0,0) circle (1);

\shade [shading=radial, inner color=yellow, outer color=red] (3,0) circle (1);
\shade [inner color=green, outer color=blue, draw=red, line width=2pt] (5,-0.5)
rectangle ++(2,1);

\end{tikzpicture}

* O m

I ] DA A AT AT AR €47 17 TR

\begin{tikzpicture}

\shade [shading=axis, left color=yellow, right color=blue, shading
angle=45] (0,-2) rectangle ++(2,1); ‘

\end{tikzpicture}

tikz [ ball color JEH B, H —4E KK,

\begin{tikzpicture}
\shade [ball color=red] (0,0) ellipse (1 and 0.5);
\shade [ball color=green] (2,0) circle (0.5);
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\definecolor{tjublue}{RGB}{0,70,140}
\shade [ball color=tjublue] (4,0) circle (0.5);
\end{tikzpicture}

P 0 O

AL 2 H QB ERALRCR

YW ERMLE, rainbow J& H CEIA T, LI A EE T A
\pgfdeclareverticalshading{rainbow}{100bp}{color (Obp)=(red) ;color (25bp)=(red);
color(35bp)=(yellow) ;color (45bp)=(green) ;color(55bp)=(cyan) ;color(65bp)=(blue) ;color(7

Yo FH REUT 4,
\begin{tikzpicture}
\shade [shading=rainbow] (0,0) rectangle (2,1);

\shade [shading=rainbow,shading angle=90] (3,0) rectangle +(2,1);
\end{tikzpicture}

LA EASANTG BRI . shadings g T B4, BUEAIACHRE R,

5bp)=(viole

\usetikzlibrary{shadings}

TN T =MPita%e, color wheel, color wheel white center, color wheel black center, EifhIf/&
T8 3k A VR € S AT

\begin{tikzpicture}

\shade [shading=color wheel] (0,0) circle (1);

\shade [shading=color wheel white center] (3,0) circle (1);

\shade [shading=color wheel,even odd rule] (6,0) circle (1) (6,0) circle (0.5);
\end{tikzpicture}

€ CC

PR A TS RAROR, i SRARMI A I R 3, TLLA pefplots A i) b Kl B 5 A

4.6.2 1%EAP transparent

I opacity Z B EH R OINEW
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\begin{tikzpicture} [opacity=0.5]
\fill [red] (0:1cm) circle (1.2);
\fill [green] (120:1cm) circle (1.2);
\fill [blue] (-120:1cm) circle (1.2);
\end{tikzpicture}

BRI, (HRR A TEY], DGR KN Al U E W R BB Wl 70 s (1
R

\begin{tikzpicture}

\draw [red,line width=2pt] (0,0)--(2.5,0);

\fill [cyan!25] (1,0) ellipse (0.08 and 0.4);

\fill [cyan,opacity=0.3] (2,0) ellipse (0.08 and 0.4);
\end{tikzpicture}

4.6.3 HZFREE blend

e =R O LR, IR AT, € X blend group=screen ] KAZRAFICE = J5 (K]
RO

\begin{tikzpicturel}[blend group=screen]
\fill [red] (0:1cm) circle (1.2);

\fill [green] (120:1cm) circle (1.2);
\fill [blue] (-120:1cm) circle (1.2);
\end{tikzpicture}

blend group ZAUEA ZANZH, HARBCR WL AAT 253 8025 T 23.3 715

4.6.4 FBEN

tike (0 U B o, SRR N, S E A BT WUORPIANE R B RN, ATRGE
AN AR (AR CEEAnHR R I B BN ) S, MBI, S HCO AR
7o

\begin{tikzpicture}

\fill [fill=red,even odd rule] (0,0) circle (1) (1,0) circle (1)
(0.5,0) circle (0.2); ‘
\end{tikzpicture}

TR PRI I 5T R TE 2RA 2 nonzero rule, fftAE — AN EIFRE— NS4, TS
TG TS AR R W), By DATE 2 a4 5 0 4 se e /EH .
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\begin{tikzpicture}

\fill [draw=black,fill=red] (0,0)--(0,1)--(1,1)--(1,0)--cycle
(-1,-1)--++(3,0)--++(0,3) ——++(-3,0) --cycle;

\fill [draw=black,fill=red] (4,0)--++(1,0)--++(0,1)-—++(-1,0)--cycle
(3,-1)-=++(0,3)-=++(3,0) --++(0,-3) -—-cycle;

\end{tikzpicture}

4.7 DR

tike 18] FEROA S S AR NI, S e e tike W RAR DG S E SR AR, 705
oK PR 7 i B ) o

\pgfdeclarelayer{/=# KA}
\pgfdeclarelayer{/=# #B}
\pgfsetlayers{ZF, MIEHME LHKINFY
\begin{pgfonlayer}{/=# KA}

A5 Py PRI R (R 4 R AR
\end{pgfonlayer}

N T E LT B, MU EIY A ABCDE, A fEfk N, E fEf b, BUARSEH 1)
& B MG, HERE2INE E MEAL.

\begin{tikzpicture}

\pgfdeclarelayer{A}
\pgfdeclarelayer{B}
\pgfdeclarelayer{C}
\pgfdeclarelayer{D}
\pgfdeclarelayer{E}
\pgfsetlayers{A,B,C,D,E}

\begin{pgfonlayer}{E}
\draw [blue,line width=2pt] (0,0)--(2,0);
\end{pgfonlayer}

\begin{pgfonlayer}{D}
\draw [cyan,line width=2pt] (0,0)--(2,0);
\end{pgfonlayer}

\begin{pgfonlayer}{C}
\draw [green,line width=2pt] (0,0)--(2,0);

\end{pgfonlayer}
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\begin{pgfonlayer}{B}
\draw [red,line width=2pt] (0,0)--(2,0);

\end{pgfonlayer}

\begin{pgfonlayer}{A}
\draw [black,line width=2pt] (0,0)--(2,0);

\end{pgfonlayer}
\end{tikzpicture}

Al LUn# backgrounds JE .

\usetikzlibrary{backgrounds}

RG] B0 R RS SHER i, framed F1 show background rectangle, 5ME—/ MR L,

\begin{tikzpicture} [background rectangle/.style={rounded
corners,fill=yellow},framed,show background rectangle]
\fill (0,0) circle (1);

\end{tikzpicture}

DL HBAS e I background layer

\begin{tikzpicture}

\begin{scopel} [on background layer]
\fill[blue] (-2,-1) rectangle ++(4,2);
\end{scope}

\fill (0,0) circle (1);
\end{tikzpicture}

4.8 HFFE math

INEE A math.

\usetikzlibrary{math}

Heog e math W LOE SRR, 478 EIRME, IXFMRZ MR 2 R R IR, 1255 m
BT LU i 8 AR R IR AR

W
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\begin{tikzpicture}
\tikzmath{\x=1;}

\fill (0,0) circle (\x+1);
\fill [red] (0,0) circle (\x);
\end{tikzpicture}

BRI DIRER IR, T LUE SCR B, AT IR RCAIWT A 7], P BAonT AR Al o 5 0 G
PR, LR ) B 2% P 5 mT DU D TR A) 58 i

4.9 node

tikz [ node AMUAECAHME, node JEH 9 KL H

4.9.1 HKINgE

SR AC R VR AR I UBCE SCAKE, ARAREER WIS DAL SCASHE Tp 57 B . BRI S TG I AE
FIdE . A DL E SOARER ARSI (G I, AR5,
\begin{tikzpicture}

\node at (0,0) {$x_1$};

\node at (2,0) [draw] {italic};

\node at (4,0) [fill=yellow!20] {italic};

\node at (6,0) [node font={\bf,\Large,\color{blue}}] {italic};
\node at (9,0) {$\displaystyle\int_0"a f(x)dx$};
\end{tikzpicture}

# talic  italic | swys
0

node X FIATHH E X E align 41, align=left, right, center, flush center, flush left, flush
right 28 J5 A P LA AT 77 JE T BLE CCARRER SO 95 FE text width, K5 Hah#dT. H
text height F text depth, {FUEAHEFMH . F I EEE AT L minimum height.

\begin{tikzpicture}

\node [fill=red!30,align=1left] at (0,0){set text\\here};

\node [fill=blue!20, text width=4cm, align=center] at (4,0){The width is 4cm, and
the height is 1lcm};

\node [fill=blue!20, text width=4cm, minimum height=2cm, align=center] at (9,0){The
width is 4cm, and the height is lcm};

\end{tikzpicture}
set text The width is 4cm, The width is 4cm,
here and the height is lcm and the height is 1cm

node HALESEL, 1 LK SCAKE )y UFE B N A AL E . ] BUE above left, above right,
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below left, below right, —3t/\NERIAME . B0 PUBCE MRIZ R R E, wE kL
iRt nTEAH rotate SR LT, gk & %¢ node FIARKR RUIER: o

\begin{tikzpicture}

\fill (0,0) circle (0.1);

\node at (0,0) [right] {r};

\node at (0,0) [left] {1};

\node at (0,0) [above] {a};

\node at (0,0) [below] {b};

\draw (1,0)--node [above] {to} ++(2,0);

\draw (4,0)--node [above,sloped] {to} ++(2,1);
\fill (7,0) circle (0.1);

\node at (7,0) [draw,rotate=90] {rotate};

\fill (9,0) circle (0.1);

\node at (9,0) [draw,rotate=90,above] {rotate};
\end{tikzpicture}

e

a to

leor _

b

b7 ENALAR, node 5E X T anchor, anchor ¥R ENAEF &R E . g Padb Iy R n Ak
B B AE SCARRERT WA £
\begin{tikzpicture}
\draw (0,0) node [anchor=north east ,fill=yellow] {(0,0)S7EFHEMZRIEM} rectangle

(2,1) node [anchor=south west, fill=green] {(2,1) S7ECFHEMITIRIfMY;
\end{tikzpicture}

romte
rotate

(2,1) RESCFHE ) P R A

(0,0) RAESCFHRERIZARIL A

LTRX B A el o SC3 1, BrE T BUInE] node Hlo N X ANBOR R P REER AL
(1 pdf B ZEYIR, WURASEIEWI R CVEH S s 7. (Ho2 clip WA BUR T D)L,
M7 B R AR 1] Sk
\begin{tikzpicture}
\node at (0,0) {\includegraphics[width=2cm]{fig/tju.pdf}};
\fill [red] (0,0) circle (0.1);

\clip (3.2,0) circle (1);

\fill [yellow!60] (2,-1.2) rectangle ++(2.4,2.4);

\node at (3.2,0) {\includegraphics[width=2cm]{fig/tju.pdf}};
\end{tikzpicture}
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H K node BN FFALE, HEAEAPRLE, ETLMEA pos. 1 pos
FR2 v DIAEL AT, wTRLZ-0.2 8% 1.2 7 & .

\begin{tikzpicture}

\draw (0,0)-- node [above,pos=0.8] {0.8fi%&} (5,0);
\draw (6,0)-- node [above,pos=1.2] {1.2{7 %} ++(4,0);
\end{tikzpicture}

0.8 f7'& 1.2 fiE

4.9.2 % node HIFEMA node BLLER
BT 44 (Brid) node,

\node (name) at (x,y) {text};

I FLURs i 44 A AR R s P o AR KR S —FPE L, 233 /& (name), (name.anchor) #l (name.angle),
R, BUETEHZE [—-360 : 360].

\begin{tikzpicture}

\node (L) [fill=yellow] at (-2,0){/Aili};

\node (M) [fill=green] at (0,0){9HH};

\draw (L)--(M);

\draw [blue] (L.south east)--(M.north west);

\draw [red] (L.south west) to [bend right=50] (M.south);
\draw [brown] (L.120) to [bend left=50] (M.50);
\end{tikzpicture}

sy —
\/

A LA N positioning .

\usetikzlibrary{positioning}

SRJA E X node JAET) > node [ bRt 2B AL . XA TS TR AR EINE)S, 78
K EAR A BRI fik Bor a8 W TR RS I B Y i N 58 1 2 2Nl Ho At Ry
/RN ESDRTR

\begin{tikzpicture}

\node (tju) at (0,0) {\includegraphics[width=3cm]{fig/tju.pdf}};

\node [below=2mm of tjul {REAZEMT;

\node [left=-2mm of tjul {\rotatebox{90}{ RKiF KA HI};

\node at (tju.0) [below,rotate=90] { R KZAKHT;
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\node at (tju.90) [shift={(0.8,0.3)}] {RHFRFRHED;
\end{tikzpicture}

KRR AR

P DN i
PN Uiy

PAE PN

B—Fh node N E TR Z MR AT, TFEM LR F M. FFEEREMZE, name.center.
name.mid. name.base fl name.text PUANAREREAN—FER], JCHIEHT = MNEE MR .

4.9.3 edge #B1E

edge BEE— 454 node 11, FTLLX LA node ABFRIX—F1 T o {HJE edge A [t
path #:4F, XHK node JUEZILL node # AAFRHI AL . edge AFH I & B AR HI SR & .
\begin{tikzpicture}

\node foreach \name/\angle in {a/0,b/90,c/180,d4/270%}
(\name) at (\angle:2) [circle,draw] {$\name$};

\draw [-latex] (b) edge (a)

edge [red] node [above,sloped,blue] {above} (c)
edge [dashed] (d)

(a) edge [blue,loop right] (a);
\end{tikzpicture}

&

(%o

© Oz

®

edge IV PA4E S quotes FFEA, AR T, HEZE /AR EEHIEE — DRy 5 R RZ
TP AR e BRG] 5 257 B 0 |5 2 (A A] DUAS A ] AN S8 o A7 H3 A 2 i 1
quotes JERIH] T a1 FETGERBAE T H AR B e, TR e e, £or
JAE RIS 5y RORBUEA ) blue FIRIRBCES B near end #E T 7 Hi"end" 1S4k, %
—EIBAEAERT T N ALE TR pos=1 EXFEAIFE, MR TTME
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\begin{tikzpicture}

\draw (0,0) edge ["above"{red},"below" ’,"start" near start, "end"{’,blue, near
end}] (6,0);

\end{tikzpicture}

start above

below end

4.9.4 node BIFSIRFD shapes.geometric

node I SE N text width, text height CAESE ), minimum size, minimum width,

. . . . . . /;é
minimum height, inner sep, inner xsep, inner ysep =F.

\begin{tikzpicture}

\node at (0,0) [draw] {A};

\node at (1.2,0) [minimum size=1cm,draw] {A}; A A
\node at (2.8,0) [inner sep=0.5cm,draw] {A};

\end{tikzpicture}

node FJLLIERE, —SEIRARAT LU IUME,  ANighe 307

\begin{tikzpicture}

\node at (0,0) [draw] {ABC};

\node at (2,0) [draw,rotate=60] {ABC};

\node at (4,0) [draw,semicircle,shape border uses incircle,shape border rotate=30]
{ABC};

\end{tikzpicture}

'

node BOAIIHETEIRE Emifl 7 rHTHE, BT 22 AR AN Z A M7 28wl iT LA
IR

\begin{tikzpicture}
\node at (0,0) [circle,fill=yellow] {B};
\end{tikzpicture}

A IAAE TR 75 Z N3, shapes.geometric [ o

\usetikzlibrary{shapes.geometric}

SR G ] LU G ellipses [ JE semicircle 2% JE diamond. #JE trapezium. 1IEZ i1 JE regular
polygon. B JE star. 51U = ffJE isosceles triangle. X% kite. KEE dart. B§JE circular sector.
[} cylinder.

MG =[] Ll e ] B, AR R I, ] U FEAEZE D minimum width FT minimum height
BB . HBCE AN I 255 Eu A9 4 T8
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\node
\node
\node
\node

at
at
at
at

\begin{tikzpicture}

(0,0) [ellipse,draw] {others};
(3,0) [ellipse,minimum height=2cm,draw] {others};
(6,0) [semicircle,draw] {others};

(9,0) [semicircle,minimum height=1.5cm,draw] {othersl};

\end{tikzpicture}

%2 ¥ diamond 1 aspect %k, HIRIEHRLL .

\begin{tikzpicture}
\node at (0,0) [diamond,draw] {other shapes};

\node at (4,0) [diamond,aspect=3,draw] {other shapes};
\end{tikzpicture}

other shapes other shapes

B EZ, ATLLBREE oA A R

\begin{tikzpicture}
\node at (0,0) [trapezium,draw] {shapes};
\node at (3,0) [trapezium,trapezium left angle=30,draw] {shapes};
\node at (5.6,0) [trapezium,trapezium right angle=30,draw] {shapes};
\node at (9.2,0) [trapezium, trapezium angle=30,draw] {shapes};
\end{tikzpicture}

shapes shapes shapes

FRIEAT trapezium stretches=false/true LI,
Jio true IIUAT LA

false NG LA TEA LA, A48

\begin{tikzpicture}

height=2cm,draw,align=center] {other\\shapes};

\node at (0,0) [trapezium,minimum height=2cm,draw,align=center] {other\\shapes};

\node at (5,0) [trapezium,trapezium stretches=true,minimum

\end{tikzpicture}
other other
shapes shapes

FRIEIEA trapezium stretches body=false/true LI, i [mHiA A ARER A BEALR,
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\begin{tikzpicture}

\node at (0,0) [trapezium,trapezium stretches=true,minimum
width=2cm,draw,align=center] {A};

\node at (5,0) [trapezium,trapezium stretches body=true,minimum
width=2cm,draw,align=center] {B};

\end{tikzpicture}

AN

IEZ ¥ regular polygon 1—"N240, regular polygon sides= 34, WA XFH, W%k
H minimum width FH5%, SMEEPPARZAHE R AR, WERSCE I S RIEER R, s H3)
P EILHE, AR A o

\begin{tikzpicture}

\foreach \n in {3,...,7}

{

\node at (\n*2,0) [regular polygon, regular polygon sides=\n,draw] {\n};
\draw [red] (\n*2,-2) circle (0.76);

\node at (\n*2,-2) [regular polygon, regular polygon sides=\n,draw,minimum
width=1.5cm] {\n};

}
\end{tikzpicture}
3 IO RO NN
/\ —
B star NS 47 star points, star point height, star point ratio.
\begin{tikzpicture}

\foreach \n in {5,7,9}
\node at (\n,0) [star, star points=\n,draw] {\n};
\end{tikzpicture}

By I G

WE /NI R star point height, AJERSMAEARS T /RS, WERIERSETAMNE 12
Ji 2% star point height.

\begin{tikzpicture}

\foreach \n in {5,7,9}

{

\draw [red, dashed] (\n*2,0) circle (1.5);

\draw [blue, dashed] (\n*2,0) circle (1);

\node at (\n*2,0) [star, star points=\n, star point height=0.5cm, minimum size=3cm,
draw] {\n};
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}
\end{tikzpicture}

LI E star point ratio, ixEBIBIANR AR LA 4R, EEI6 i LEplE 1.5,

\begin{tikzpicture}

\foreach \n in {5,7,9}

{

\draw [red, dashed] (\n*2,0) circle (1.5);

\draw [blue, dashed] (\n*2,0) circle (1);

\node at (\n*2,0) [star, star points=\n, star point ratio=1.5, minimum size=3cm,
draw] {\n};

}
\end{tikzpicture}

I =ML S A T isosceles triangle apex angle= BE4, /& 5 H7{# isosceles triangle

stretches=false/true,

\begin{tikzpicture}

\node at (0,0) [isosceles triangle,draw] {other shapes};

\node at (4,0) [isosceles triangle,isosceles triangle apex angle=20,draw] {other
shapes};

\end{tikzpicture}

other shapes other shapes

K kite ZH0H LI kite upper vertex angle fI FTjiffi kite lower vertex angle, Jiiff
kite vertex angles, B NTMAAHSERE L, XL diamond.

\begin{tikzpicture}

\node at (0,0) [kite,draw] {kite};

\node at (5,0) [kite,kite upper vertex angle=120, kite lower vertex angle=30, draw]
{kite};
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\end{tikzpicture}

KEIE dart A7 dart tip angle Al dart tail angle,

\begin{tikzpicture}

\node at (0,0) [dart,draw] {dart};

\node at (5,0) [dart,dart tip angle=30, dart tail angle=150, draw] {dart};
\end{tikzpicture}

=

FE circular sector Z#(H circular sector angle

\begin{tikzpicture}
\node at (0,0) [circular sector,draw] {sector};
\node at (4,0) [circular sector, circular sector angle=120,draw] {sectorl};

\end{tikzpicture}

> ©

A+ E cylinder 450 HYMELL aspect, A cylinder uses custom fill=false/true, cylinder
end fill A1 cylinder body fill.

\begin{tikzpicture}

\node at (0,0) [cylinder,draw] {cylinder};

\node at (4,0) [cylinder,aspect=0.5,draw] {cylinder};

\node at (8,0) [cylinder,cylinder uses custom fill=true, cylinder end fill=blue,
cylinder body fill=blue'!20,draw] {cylinder};

\end{tikzpicture}

(o () (i)

4.9.5 node BYHEfhEE

node EWN'E T Z W A, T8 IN% shapes.symbols [

\usetikzlibrary{shapes.symbols}

X H A ECH I signal.
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\begin{tikzpicture}

\node at (0,0) [signal,draw] {#&#};

\node at (2,0) [signal,signal to=west, draw] {&};

\node at (4,0) [signal,signal to=east,signal from=west, draw] {E Y},

\node at (6,0) [signal,signal to=east,signal from=west, signal pointer angle=60,
draw] {#&#};

\end{tikzpicture}
e | e

node [ #73LE shapes.arrowst LR S o

\usetikzlibrary{shapes.arrows}

LT3k single angle FIWH7 3k double angle Hi& L4, SHEAZL .

\begin{tikzpicture}
\node at (0,0) [single arrow, draw] {¥XK};
\node at (2,0) [single arrow, minimum width=1.5cm, minimum height=2cm,draw] {¥X};

\node at (4,0) [single arrow, single arrow head extend=0.5cm, draw] {i:K};
\node at (6,0) [single arrow, single arrow head indent=0.1lcm, draw] {¥:X};

\node at (8,0) [single arrow, single arrow tip angle=60, draw] {¥k};

\end{tikzpicture}
Bk > ok

SO EIE

\usetikzlibrary{shapes.multipart}

XA —F rectangle split, XAALEWEAETE A H. BRIAZENRFIH . rectangle split
parts=n £/R7A n MET, SR ARELA/NTET n, ZHKROASER. H rectangle
split part align={%fFF3} " LIEEAME BB AR R FF 7720 XA ER I TH SN 5 I
fH.

\begin{tikzpicture}

\node at (0,0) [rectangle split, rectangle split parts=3, draw]
{a\nodepart{two}b\nodepart{three}c};

\node at (2,0) [rectangle split, rectangle split parts=3, rectangle split
horizontal, draw] {a\nodepart{two}b\nodepart{threel}c};

\node at (4,0) [rectangle split, rectangle split parts=4, rectangle split part
align={center,left,right,left}, draw]
{a\nodepart{two}bbbbb\nodepart{three}ccc\nodepart{four}te};

\end{tikzpicture}

2] -
bbbbb

b]  [a]b[c] coc

] :
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callout FEXTHE TR HAAAK, FTFENZSHTM .

\usetikzlibrary{shapes.callouts}

misc JEM ppt N AT REAT L] AL

\usetikzlibrary{shapes.misc}

4.10 EXHR
4.10.1 fEREBIAFE style
tikz MV E N M \tikzset, WEFERMIEN R

\tikzset{It:\#/. style={F}}

BRAFEA A N every picture

\tikzset{every picture/.style={line width=5pt}}

RN node F£X4% N every node, HIUIEF node #BBEE K A AT JE 455, 54 small.

\tikzsetq{

every node/.style={
align=center,
font={\small},

1

4.10.2 BHENXHER
540 Ve B R I BRI BN ZE 55, 7 tikzpicture FRES N E style, ARTFRESA R, 75 W%
NHEAE R . A RIREC AT LR .

\definecolor{tjublue}{RGB}{0,70,140}
\tikzset{tju/.style={color=tjublue,line width=2pt}}

\begin{tikzpicture}[tju]
\fill (0,0) circle (0.5); “
\end{tikzpicture}

\begin{tikzpicture}[tju]

\fill (0,0) circle (0.5);
\end{tikzpicture}

4.10.3 BEMXFESHHHER

N B B E S U node BRI, I EHEH N B E A fang BT, BEAR HE XK
node MARZTTHE, (HE R LA i AR AR . node BT 2 K 41588 vl LAALE AN 7 5

\tikzset{

fang/.style={

rectangle,

131




4.10 & SFER texlive 2022

minimum size=6mm,

very thick,

draw=#1!50!black!50,

top color=white,bottom color=#1!50!black!30,
font=\it,

3

\begin{tikzpicturel} [thick]

\node (a) at (0,0) [fang=blue] {WJUAMAE};

\node (b) at (0,-2) [fang=red,diamond,aspect=2,font=\rm] {if (i==0)};
\node (c) at (3.5,-2) [fang=green,ellipse,very thin] {Z5W};

\node (d) at (0,-4) [fang=blue] {JFUiiIH};

\draw [-latex] (a)--(b);

\draw [-latex] (b)-- node [above] {no} (c);

\draw [-latex] (b)-- node [left] {yes} (d);

\end{tikzpicture}

#7144 AL
if (i==0) >—— s

yesl

46 T+ B

Emig sl e ar L 2 A SHL W ERE LS EL IR 2 A e S R85 R e
S8 A BT B AR, — BT E A B S ECRRC .

\tikzsetq{

fang/.style 2 args={

rectangle,

minimum size=6mm,

very thick,

draw=#1!50!black!50,

top color=white,bottom color=#2!50!black!30,
font=\it,

1}

\begin{tikzpicture}

\node (a) at (0,0) [fang={red}{blue}] {WIZHMR(H};
\end{tikzpicture}

4.10.4 18R

BUFERFE .

\usetikzlibrary{decorations.shapes,decorations.pathmorphing,decorations.markings}
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Tz LA B TRV E H e 1. LR RN T (5D, snake H % decora-
tions.pathmorphing JF .

\begin{tikzpicture}

\draw [decorate,decoration={snake,pre length=15pt, post length=15pt, segment
length=8pt, amplitude=4pt}] [-latex] (0,0)-- node [above=2mm] {$\hbar\omega$}
(3,0);

\end{tikzpicture}

hw
A VAVAVAVAVAVA e

I coil KK R
\begin{tikzpicture}
\node (a) [circle,ball color=green] at (0,0) {};
\node (b) [circle,ball color=green] at (2,0) {};
\draw [decorate,decoration={coil, pre length=2mm, post length=2mm, segment
length=1mm, aspect=0.5}] (a)--(b);
\end{tikzpicture}

Qo Qo
TR ARRE BRI i, 5 A ORIy Ik 2 2k 8 25 S R OR

\begin{tikzpicture}
\draw [fill=gray] (-0.3,-1.5) rectangle ++(0.6,-3);
\draw[decorate,dashed,dash pattern=on 15mm off 6.05mm,

dash phase=-3mm, decoration={coil,amplitude=5mm,segment
length=1.3mm,aspect=0.2}] (0,-2) -- ++(0,-2.09)
coordinate (a);

\draw (a)--(-1.2,-4.09);

\draw (-1.2,-2)--(-0.3,-2);

\end{tikzpicture}

R [0 P 206 1 B BRI — o, 75 A FH \ c1 i plg AN 75 B 11 2 el Sk BY i
i FH] markings FEWTZE ik, T2 decorations.markings

\begin{tikzpicture}

\draw (0,0) arc [start angle=0, end angle=90, radius=2];

\draw [decorate,decoration={markings,mark=at position 0.3 with {\arrow{latex}}}]
(0,0) arc [start angle=0, end angle=90, radius=2];

\draw (4,0) arc [start angle=0, end angle=90, radius=2];

\draw [decorate,decoration={markings,mark=between positions 0.0 and 1.0 step 3.14mm
with {\arrow{latex}}}] (4,0) arc [start angle=0, end angle=90, radius=2];

\draw (8,0) arc [start angle=0, end angle=90, radius=2];

\draw [decorate,decoration={markings,mark=between positions 0.0 and 1.0 step 9.42mm
with {\node [single arrow,fill=red, single arrow head extend=2pt, transform
shapel{};}}] (8,0) arc [start angle=0, end angle=90, radius=2];

\end{tikzpicture}
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A

IN# decorations.shapes FER] LAV INHALST 5, 115 signal IS HA(E decoration={} Z 4},

\begin{tikzpicture}

\draw [decorate,draw,fill=blue!40,decoration={shape backgrounds, shape size=3mm,
shape=signal, shape sep=4mm}, signal from=west, signal to=east] (0,0)--(3,0);
\end{tikzpicture}

DDDDDDDD
N T AE markings

\begin{tikzpicture}
\clip [draw] (-4,3) to [out=100,in=140] (4,5) to [out=-40,in=30] (4,0) to
[out=-150,in=0] (1,-1) to [out=180,in=-80] (-4,3);

\tikzset{aaa/.style={decorate,decoration={markings,mark=between positions 0.1 and 1
step 6.5mm with {\color{red}\arrow{latex}}}}}

\draw [decorate,decoration={markings, mark=between positions 0.0 and 0.98 step 6mm
with {\draw [red] circle [radius=3mm];}}] (-4,3) to [out=100,in=140] (4,5) to
[out=-40,in=30] (4,0) to [out=-150,in=0] (1,-1) to [out=180,in=-80] (-4,3);

\draw [decorate,decoration={markings, mark=between positions 0.0 and 0.98 step 6mm
with {\draw [aaa] circle [radius=3mm];}}] (-4,3) to [out=100,in=140] (4,5) to
[out=-40,in=30] (4,0) to [out=-150,in=0] (1,-1) to [out=180,in=-80] (-4,3);
\end{tikzpicture}

WA, W decorations.text FIZJEE decorations.fractals 1] LA HAT A [ 4> -
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4.11 Z=HLER

4.11.1 BOAZHEAFR

tikz HA7 Z4EARSR, BRI AR R R T, AT DL BB ARFR T 1), FREEWE
YR R EAE AP A R, N B 2R BRI S gEARRR I H e AL R R A
\begin{tikzpicturel} [>=Latex]
\draw [->] (0,0,0)--(2,0,0) node [right] {$x$};
\draw [->] (0,0,0)--(0,2,0) node [above] {$y$};
\draw [->] (0,0,0)--(0,0,2) node [pos=1.15] {$z$};
\draw [red] (0,0) circle (1);
\begin{scope} [x={(1cm,0cm) },y={(0cm,1cm)},z={(-135:1cm) }]
\draw [very thick,blue] (0,0,0)--(1,0,0);
\draw [very thick,blue] (0,0,0)--(0,1,0);
\draw [very thick,blue] (0,0,0)--(0,0,1);
\end{scope}

\end{tikzpicture}

Y

WK = HEAR bR ] LSRR e, . NG 7 b RO A vz Pl 2002058 o Bllieds 30
JEREER, B 2Est x Mlgd 90 /L.

\begin{tikzpicture}

\draw [-latex] (0,0,0)--(4,0,0) node [right] {$x$};

\draw [-latex] (0,0,0)--(0,2,0) node [above]l {$y$};

\draw [-latex] (0,0,0)--(0,0,2) node [below] {$z$};

\draw [domain=0:pi,smooth,samples=100,variable=\x] plot (\x,0,{sin(4*\x r)});

\draw [red] [domain=0:pi,smooth,samples=100,variable=\x,rotate around x=30] plot
(\x,0,{sin(4*\x r)});

\draw [blue] [domain=0:pi,smooth,samples=100,variable=\x,rotate around x=90] plot
(\x,0,{sin(4*x\x r)});
\end{tikzpicture}

Y

A A
1

UL GE S @, y, 2 JH AL ), RIS UGB R 41
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\begin{tikzpicture} [x={(30:1cm)},y={(0cm,1cm)}, z={(-30:1cm)},>=latex]

\draw [->] (0,0,0)--(2,0,0) node [right] {$x$};

\draw [->] (0,0,0)--(0,2,0) node [above] {$y$};

\draw [->] (0,0,0)--(0,0,8) node [right] {$z$};

%ox i

\draw [line width=1pt, color=blue] [domain=0:pi,smooth,samples=100,variable=\z]
plot({sin(4%\z r)},0,\z);

\foreach \z in {0.19625,0.3925,...,3}
\draw [->,blue] (0,0,\z)--({sin(4*\z r)},0,\z);
%)

\draw [line width=1pt, color=cyan] [domain=pi:2#*pi,smooth,samples=100,variable=\z]
plot ({0.8*sin(4x\z r)},0,\z);

\foreach \z in {3.33625,3.5325,...,6.2}

\draw [->,cyan] (0,0,\z)--({0.8*sin(4*\z r)},0,\z);

\draw [line width=1pt, color=red] [domain=pi:2*pi,smooth,samples=100,variable=\z]
plot(0,{0.3*sin((4*\z+pi) 1)},\2);

\foreach \z in {3.33625,3.5325,...,6.2}
\draw [->,red] (0,0,\z)--(0,{0.3*sin((4x\z+pi) r)},\z);
\end{tikzpicture}
Yy
x
z
4.11.2 3d

3d FEARRE RN =GR RS (D) MIEE R, 3d PESRA 17—t =4em E A

\usetikzlibrary{3d}

TR ERIA = YR ARAR AR S B AR TR

\begin{tikzpicture} [->,>=Latex]

\draw (0,0,0) -- (xyz spherical cs:radius=2);

\draw (0,0,0) -- (xyz spherical cs:radius=2,latitude=90);
\draw (0,0,0) -- (xyz spherical cs:radius=2,longitude=90);
\draw [red] (0,0) circle (1);

\end{tikzpicture}
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3d g X T canvas Fl plane, #RJ51E1% plane H SRR, b R, 5 1
AR RINGIR

\begin{tikzpicture}

\begin{scope}[canvas is zy plane at x=0,red]
\draw (0,0) circle (lcm);

\draw (-1,0) -- (1,0) (0,-1) -- (0,1);
\end{scope}

\begin{scope}[canvas is zx plane at y=0,blue]
\draw (0,0) circle (lcm);

\draw (-1,0) -- (1,0) (0,-1) -- (0,1);
\end{scope}

\begin{scope}[canvas is xy plane at z=0,cyan]
\draw (0,0) circle (lcm);

\draw (-1,0) -- (1,0) (0,-1) -- (0,1);
\end{scope}

\end{tikzpicture}

4.11.3 tikz-3dplot &

tikz-3dplots&— MU, A2 tikz MOFE, T4 a8 a0 o).

\usepackage{tikz-3dplot}

XA AR R S RAT B AR R, — THIR W B W E e 4. WE I S HiE
FJETNAE tikzpicture I dE4k . SRJGHE tikzpicture SEURAT H HEHS 5 AL bR RN FARBR R o IX
BWRE T =R NBOY AL, ATE A SRS IT M EGEARER 1o ) g4 AR S5 8 (1) N 23 1R 7
i,

\tdplotsetmaincoords{60}{130}

\begin{tikzpicture} [scale=2,tdplot_main_coords,>=Latex]
\coordinate (0) at (0,0,0);

\tdplotsetcoord{P}{.8}{55}{60}

\draw[thick,->] (0,0,0) -- (1,0,0) node[anchor=north east]{$x$};
\draw[thick,->] (0,0,0) -- (0,1,0) node[anchor=north west]{$y$};
\draw[thick,->] (0,0,0) -- (0,0,1) node[anchor=south] {$z$};
\draw[-stealth,color=red] (0) -- (P);
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\draw[dashed, color=red] (0) -- (Px);
\draw[dashed, color=red] (0) -- (Py);
\draw[dashed, color=red] (0) -- (Pz);
\draw[dashed, color=red] (Px) -- (Pxy);
\draw[dashed, color=red] (Py) -- (Pxy);
\draw[dashed, color=red] (Px) -- (Pxz);
\draw[dashed, color=red] (Pz) -- (Pxz);
\draw[dashed, color=red] (Py) -- (Pyz);
\draw[dashed, color=red] (Pz) -- (Pyz);
\draw[dashed, color=red] (Pxy) -- (P);
\draw[dashed, color=red] (Pxz) -- (P);
\draw[dashed, color=red] (Pyz) -- (P);
\end{tikzpicture}

EAER TR 2012, JEIHSLARAT R 17, (HE AR AN 1

4.11.4 perspective

perspective #& tikz [P, INZIE RN

\usetikzlibrary{perspective}

XA AL e M B = YE AR R, ERE M E S BT tikz-3dplot HAH S

\begin{tikzpicture}[>=Latex,3d view={130}{60}]
\draw[->] (0,0,0) -- (1,0,0) nodel[pos=1.2]{x};
\draw[->] (0,0,0) -- (0,1,0) nodel[pos=1.2]1{y};
\draw[->] (0,0,0) -- (0,0,1) node[pos=1.2]{z};
\end{tikzpicture}

X

Z

A

] SR RCR AT 10— 50 HJE 2 BRBEAR], B tikz-3dplot 2/ve B IZAN PRI i ML AL

KB, T TIEERE T, HARRTE T

4.12 %R E cale FE

ARRR TS, AEARARE VS, ARAR(E VSRR B R B 5. N3k cale FERITERTN

\usetikzlibrary{calc}

XFARFRHEAT VRN, T SIAT I A AT §o BEAREAE AT HEA BRI (2, y) HEAT okt

?‘/20
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\begin{tikzpicture}

\draw [help lines] (0,0) grid (3,2);
\fill [red] (1,1) circle (2pt);

\fill [blue] ($2*(1,1)$) circle (2pt);

\fill [cyan] (a) circle (2pt);

\fill [brown] ($2x(a)$) circle (2pt);
\fill [green] ($(a)+(2,0)$) circle (2pt);
\end{tikzpicture}

\coordinate (a) at (0.5,1);

] $(a RUARRR)! B! (b siARRR)S ATLLSEELHT ab JELAZ BN I ARKS K. ZABAR B a i
KR BHUES . BUEW LURLER], RosMbr mifiE a )N ab WHESRLALLE], trT LI
PHE a sl ARARICE o PR BEAR AT LLZ S, Ron B [ AT &

\begin{tikzpicture}

\draw (0,0)--(3,2);

\fill [red] ($(0,0)!'0.3!(3,2)$) circle (2pt);
\fill [blue] ($(0,0)!1.3!(3,2)$) circle (2pt);
\fill [green] ($(0,0)!-0.3!(3,2)$) circle (2pt);
\fill [cyan] ($(0,0)!1.7cm!(3,2)$) circle (2pt);
\fill [cyan] ($(0,0)!-1.7cm!(3,2)$) circle (2pt);
\end{tikzpicture}

T RE A AT L], N B R REAT, L0 SRR 2 0.3 KRR RUIEZ (3,0)
ARPR I E R RO AL S AT RN 0.7 Ab.
\begin{tikzpicture}

\draw [help lines] (0,0) grid (3,2);
\draw (0,0) -- (3,2);

\draw[red] ($(0,0)!.3!(3,2)$) -- (3,0);
\fill [red] ($(0,0)!.3!(3,2)!.7!(3,0)$) circle (2pt); I
\end{tikzpicture}

fEH] $(a mARAR)! HUE! MARE:(b mARFR)S 1A, ab 58 a mifesha, PHZEUEAINY a &
MIER RS, RAFI T ARSI REA FURIIN AL, A B IE 2 A s . B LURE S &
y2 KM y3 mAE SR HZ L
\begin{tikzpicture}
\coordinate (a) at (0,0);
\coordinate (b) at (3,2);
\draw (a) node [below] {a}--(b) node [right] {b};
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\coordinate (y1) at ($(a)!1.0!-30:(b)$);
\fill [red] (y1) circle (2pt);

\draw [red] (a)--(yl) node [right] {$y_1$3};
\coordinate (y2) at ($(a)!0.5!30:(b)$);

\fill [blue]l (y2) circle (2pt);

\draw [blue] (a)--(y2) node [right]l {$y_28%};
\coordinate (y3) at ($(a)!-0.5!30:(b)$);
\fill [cyan] (y3) circle (2pt);

\draw [cyan] (a)--(y3) node [right] {$y_3%};
\coordinate (y4) at ($(a)!-0.5!-30:(b)$);
\fill [purple] (y4) circle (2pt);

\draw [purple] (a)--(y4) node [above] {$y_4%};
\end{tikzpicture}

Y2

Y3

HR) $(a mMARKR) (¢ RABAR)!(b FAEKR)S, 19 ¢ R ab ELE HHE .

\begin{tikzpicture}

\coordinate (a) at (0,0);

\coordinate (b) at (3,2);

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

\fill [red] (c) circle (2pt);

\draw (a) node [above left ] {a}--(b) node [abovel
{b}--(c) node [above] {c}--cycle;

\draw [red] (c)--($(a)!(c)!(b)$) node [below] {p};
\end{tikzpicture}

R $(a mARFR) (¢ RUAAAR)! AP (b miABH5)8, F3EIM ¢ mifl ab LB p 2, cp 5
ab [FIAIBEN S E AL . B A E B IR AN e, ANRIE A B A A U T3

4.13 JLAHE
g cale i, tikz ML SHREAR ANES o

4.13.1 through

SNk through .

\usetikzlibrary{through}

through Rz AL, el 2 VAL JIAE node MIZEIUEALT, H.
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4.13 JLAT Ak &

\begin{tikzpicture}

\coordinate [label=right:{A}] (a) at (2,1.5);
\fill [red] (a) circle (2pt);

\fill (1,1) circle (2pt);

\node at (1,1) [draw,circle through={(a)}] {};
\end{tikzpicture}

4.13.2 #HBAZ intersections

%% intersections /& .

\usetikzlibrary{intersections}

ARAZ P T AAS BAE R i 2 IAAS il LRI BT A AZ s, i AN AEE AT

N

\ o

5 AT DAL

\begin{tikzpicture}

\path [draw, name path=a] (0,0) circle (1);
\path [draw, name path=b] (1,0) circle (1);
\path [name intersections={of=a and b}];
\coordinate (cl) at (intersection-1);
\coordinate (c2) at (intersection-2);

\fill [red] (cl) circle (2pt);

\fill [blue] (c2) circle (2pt);

\begin{scope} [xshift=4cm]

\path [draw, name path=a] (0,0) circle (1);
\path [draw, name path=b] (-1.5,-0.5) rectangle ++(3,1);
\path [name intersections={of=a and b}];
\coordinate (cl) at (intersection-1);
\coordinate (c2) at (intersection-2);
\coordinate (c3) at (intersection-3);
\coordinate (c4) at (intersection-4);

\fill [red] (cl1l) circle (2pt);

\fill [blue] (c2) circle (2pt);

\fill [cyan] (c3) circle (2pt);

\fill [purple] (c4) circle (2pt);

\end{scope}
\end{tikzpicture}
4.13.3 18]

tikz HORHDIANR R, MR MO T ABBR 2R o tike FOARKR 28 AT JRATTHUTH ) A B A ARAR &R L B)
ABR AR =4EABFR AR node ARARAR, A ANEAHE K O ASAR R A DI ARAR R o AR DI AR 5
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ARG cale FE G T REAEH o M L] 2 1 —> node 1A
solution=n F#~%E n MY &S,

MUl st B2 A,

\begin{tikzpicture}

\coordinate (a) at (3,2);

\node [circle,draw] (c) at (1,1) [minimum size=2cm] {};
\draw [red] (a) node [right] {a}--(tangent
cs:node=c,point={(a)},solution=1)--(c.center)--(tangent
cs:node=c,point={(a)},solution=2)--cycle;
\end{tikzpicture}

a

B2 S b ERATTAT LUK node 11 [8]15 A 8O M R TE AT, S5 R FF. XY tiks SRVFEAT]
PcEE, FEAEAHR (c) AARIE node BHECARRICE, S5RE R XPERUR T AT

JUTEIE T .

\draw (c) (1,1) circle (1);

calc FEFNJL{]f4[E]
TP SUEE, veclen(z, y) = /22 + y2o

4.13.4

\begin{tikzpicture}

\coordinate [label=below:{0}] (o) at (0,0);
\coordinate [label=right:{A}] (a) at (0.5,0.8);
\draw (o)--(a);

\draw let

\p1=($(a)-(0)$),

\nil={veclen(\x1,\y1)}

in

(o) circle (\nl1)

(a) circle (\n1);

\end{tikzpicture}

4.14 matrix FE

InEKE B matrix

\usetikzlibrary{matrix}

HFEE 2 node 1 M HIFE G2

\begin{tikzpicture}
\matrix [column sep=7mm, row sep=7mm]

{
\node (al1) {JG#1}; &\node [diamond,draw] (a12) {JCZ2};\\
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\node (a21) {JG#3}; &\node [ellipse,draw] (a22) {JL#4};\\
Y, DEERNDT
\end{tikzpicture}

JLHE 1

R LUE SCHEREAS , AR JE TSR e T

\begin{tikzpicture}

\matrix (a) [matrix of nodes, nodes={circle,fill=yellow!70,minimum size=2pt}, column
sep=7mm,row sep=7mm]

{

1 &2 &3\\

4 &5 &6\\

7 &8 &9\\

Y EERANI T

\draw [-latex,very thick,blue] (a-1-1)--(a-1-2);

\draw [-latex,very thick,blue] (a-2-3)--(a-3-2);

\end{tikzpicture}

4.15 BHEH

Iz 4E S B mindmap,

\usetikzlibrary{mindmap}

A EXNCXHE YT &, S K1y T, HIEA R —,
\begin{tikzpicture}[small mindmap,concept color=blue!70,every node/.style={node
font={\normalsize, \bf}}]

\node [concept] {\large F-HL}

child [grow=0, concept color=yellow'90] {node[concept]{JtH T}}

child [grow=60, concept color=red!70] {node[concept] {f#lFT1}}

child [grow=120, concept color=cyan!60] {node[concept]{HKf LF£}}

child [grow=180, concept color=purple!50] {node[concept] {#1 kI F}#}}
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child [grow=240, concept color=green!60] {node[concept]{3&?#}}
child [grow=300, concept color=brown!70] {node[concept] {ililf51}};
\end{tikzpicture}

SRF

£ BIER

4.16 HIE

tikz (LB EMBMN R LLEL S, AR 2R A AR e, INAR Ik LS e AR e R 5 202
N R E IEC frifE.

\usetikzlibrary{circuits .ee,circuits.ee.IEC,circuits.logic. IEC}

AU AL AT, IEBIHE tikzpicture MG ZEUR R E bRk, HL7 7o 7§55 380,
BRINALELAE AT S5 A AR RS IR R AL AL

\begin{tikzpicture}[circuit ee IEC]

\draw (0,0) to [diode={light emitting}] (3,0) to
[resistor={adjustable}] (3,2);
\end{tikzpicture}

LA

P AT LS I BELAE, ] ATR

\begin{tikzpicture} [circuit ee IEC]
\draw (0,0) to [diode={light emitting}] (3,0) to
[resistor={info={$3\Omega$},fill=yellow}] (3,2);

\end{tikzpicture}
30
e
N~
1

WHATH T xeCIK 1, TS LB, HE2WRAEH xeCIK £, it & pdflatex
(CIJKutf8) 42 xelatex (AUE30) ZmiktEal, #aT LIS H T H ) BRIA R E -

\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={ohm=3 ,fill=yellow}] (3,2)

)
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JE A AT e 2 xeCJK GiEULHL amsmath [J$\mathrm{\Omega}$, & Er~. WHE K info
AT LLIER R

A LI circuit declare unit= 1) 5 & BRIA AL ohm,
\begin{tikzpicture}[circuit ee IEC,circuit declare unit={ohm}{\text{KK}}]
\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={ohm=3 ,fill=yellow}]
(3,2);
\end{tikzpicture}

{HIEANEEE B N $\Omegas, KA EIEAA L &$\mathrm{<value>\Omega}$, xeCJK J&
72 B 7R$\mathrm{\Omega}$. &S A+ RN BB E N W, BUCEE 3 & $\mathrm{<value>\
text{Bk}}$. FH FEARBRWL, HIE AT DOl I X Fh 7728 B SR #8 oA v e

WERAEH info 753X, AT BUE S h SO BRAR, (RUEAN G B4 R %8s, 2 xeCIK A
BESCYRHEN 2 B 8P R SR Pl SR TR . SE AN B LR R, AN G0 T ) v E )
[ R

\begin{tikzpicturel} [circuit ee IEC]

\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={info={3KK},fill=yellow}]
(3,2);

\end{tikzpicture}

i A info J7 xXFRICERAF S HOE R T R TG . N2 info MARARICHIEI T, infor &
TRARICAE R, current direction’ JIJ&HLEHRAN 5 W] o HLULET LA EATH pos= 7 X ¥,
A LA BRI 1) ) = A ) A SRR B F 2 T 7). pos=0.2 & FL B AT 5 PN AR FRIE 2 1)
0.2 4, ANIbHE iR 0.2 4.

\begin{tikzpicture}[circuit ee IEC]

\draw (0,0) to [current direction={red,pos=0.2, info={3A}, info’={$I_1$}1},
resistor={fill=yellow}] (3,2);

\end{tikzpicture}

3A
I

fag AR R AR UE, ARG AT DU N B I R TS
\begin{tikzpicturel} [circuit logic IEC,every circuit symbol/.style={logic gate IEC
symbol color=black,fill=blue!20,draw=blue,very thick}]
\matrix [column sep=7mm]
{
\node (i0) {0}; & &\\
&\node [and gate] (al) {}; &\\
\node (i1) {0}; & &\node [or gate]l (o) {};\\
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&\node [nand gate] (a2) {}; &\\

\node (i2) {1}; & &\\

3

\draw (i0.east)-- ++(right:3mm) |- (al.input 1);
\draw (il.east)-- ++(right:3mm) |- (al.input 2);
\draw (il.east)-- ++(right:3mm) |- (a2.input 1);
\draw (i2.east)-- ++(right:3mm) |- (a2.input 2);
\draw (al.output)-- ++(right:3mm) |- (o.input 1);
\draw (a2.output)-- ++(right:3mm) |- (o.input 2);
\draw (o.output)-- ++(right:3mm) ;
\end{tikzpicture}

O—L&

=
v
.

S IR AT 5 T LU

\usetikzlibrary{shapes.gates.logic}
\usetikzlibrary{shapes.gates.logic.US} %Ehx
\usetikzlibrary{shapes.gates.logic.IEC} %IEC Fr#fE

Brubz Ah, HERE—NEFE KA circuitikz

\usepackage{circuitikz}

HL 8, 10— MRS AT S tikzrelay

\usepackage{tikz-relay}

JETRI PRI tikz-timing 1R¥ESE, AEHHELE

\usepackage{tikz-timing}

k) B8 switching architectures 9 sa-tikz BT R 2014 &, WA FHEE T AZR>] —
‘Fo
chart £, IN#EIE tikz 1 circuits.ple.sfc FE, FMHE tikz-sfc.

\usetikzlibrary{circuits.plc.sfc}
\texdoc tikz-sfc

tikz-ladder s ladder diagram [/ .

\usetikzlibrary{circuits.plc.ladder}

pinoutikz s&FRIE A BT L

\usepackage{pinoutikz}
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4.17 pgfplots

AR tikz T A L 111 data visualization #5435, {H/& H T pgfplots €K AGAH AN,
AN SRR I 2 LU HEARR A R ) o an SREE SO OROK, BEHEERE T c++ 1 gnuplot 84
hn#k pgfplots BRI, AH N tikz £

\usepackage{pgfplots}

4.17.1 ZHERHE

WEA B, T R [ R ARSI, i FLABER bR TR 5 1 2 2CHR ] DA B 4

193] BTEX AWt . B EEBNEE AL, DU LA LY legend pos= Kk

B, BB B R R A B R E ). KU tikzpicture SRR, BT PABE _EAEAN INFE R
ks A ECE HoAb BB AR 7.

\pgfplotsset{

every axis legend/.append style={
at={(0.5,0.96)},

anchor=north east,

legend cell align=left,

I,

}

\begin{tikzpicture}

\begin{axis}[

title=function,

xmin=-3,xmax=3,

xlabel={$x$7},

ylabel={$y$},

ylabel style={yshift=-10pt},

ymin=0, ymax=8,

minor y tick num=1,

legend entries={$x"2$,$\In(1+x~2)$},
line width=0.5pt,

]
\addplot [

red,
domain=-2.5:2.5,
samples=51,
smooth,

line width=2pt,
]
{x*x};

\addplot [
blue,

dashed,
domain=-2.5:2.5,

samples=51,
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smooth,

line width=2pt,
]
{In(1+x*x)};
\end{axis}
\end{tikzpicture}

function

8 T T
=== In(1 + 2?)

4.17.2 ZHHIREEE

Ay P v B BRGSO 0 R o E SO 20 B A T 2Ry
UE L P TR s TRl A T

\addplot [iHKZ4{] table [col sep=comma] {data.txt};

LIV, AR OERS . —ANE x= S48, y= FI44, Bl SO IB 44 00 R AT A 0 4
PSRRI BT — 8. A —M2 x index= ¥, y index= F/¥%5, FIF5M 0 THh, #
5 7 CIEF N, gnuplot 532 1 IFARIT . 3R 17 2 U K Als SO A RE S B
GRS T, W EATER

4.17.3 Z=4HERHEE

I BR g — 2 IR

\begin{tikzpicture}
\begin{axis}
\addplot3[

surf,

domain=-2:2,

domain y=-2:2,
samples=50

]
{exp(-x"2-y"2)};
\end{axis}
\end{tikzpicture}
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L

& pefplots B th . gnuplot 4FF&, {H & b & L1

4.17.4 =% map &

XA AT 5R AR K ]

\begin{tikzpicture}
\begin{axis}[view={0}{90}, colorbar]
\addplot3[

surf,shader=interp, %WZISTEH—AT
domain=-2:2,

domain y=-2:2,

samples=50

]
{exp(-x"2-y~2) *x};
\end{axis}
\end{tikzpicture}

4.17.5 MNEIEE=%E

MESCHE SCAT: ) = 2 P T ) R SR ABLIY) R T SO RN S, pefplots (84 SO 28R
gnuplot —Ff, WIS, I EA7ET. BRSO EE L,

x1, y1, f(x1l,y1)
x1, y2, £(x1,y2)
x1l, ..., ...

x1, yn, f(x1l,yn)
AT

x2, y1, £(x2,y1)
x2, y2, f(x2,y2)
X2, iy ..

x2, yn, f(x2,yn)

4T

x AHE R — AR, 2 y e — By, SR PR, HE S AT RS 04T 1 .

XTI origin A3 B AF, BARAMAT R AEE, (H/2 origin MM, & HMRI/E gnuplot.
python [ &, B CHEE LB Sy, MBS SO W LB RR L. H python ALBEAE, £
FHES A WAT B K AT, SR5 H gnuplot &, AN A2 A iy m & 77 . an R s 22564k
K eibRil, ATEL gnuplot H K3 eps SO, ARJEAEH node S8 MOINBFISEAL . B a] LA ¥ &
ZH, gnuplot M N tex KA, RIEBE tex AHFFEAL.

pgfplots R E Dy BEAIR K BB EHE, Bl — RSO0 T, pefplots ] EIAX K i L
M. BOE BRBRIILE, (HO2 MR IS R ORI AN . TG, BAHERTEAN, Y
MR AT LA HATZ5 ]
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4.18 EHTF tikz # pgf HRIF A tikz B

hi-tikz GLHR R AN, bl E A DK,

\usepackage{hf-tikz}

4.18.2 B
HEFAT ] pef-spectra, X @& —NIJoEIGIEA, v Ll n] W6k,

\usepackage{pgf-spectra}

FRAE NIST %ofls, WERATEINEK LSE Hidl, wI LIS Ik 1i

\usepackage [LSE] {pgf-spectral}

WE T —L i ik 5, texlive 2022 A R] DL H A8 H .
pef-spectra 37 #F H & ik, A L% spectra.data.NIST .tex 5l # spectra.data.LSE.tex
()3 Se et i =0 B ATV I B 28 H R0 200k
) 27 2 FF4Y tikz-feynman, 1ZE0020 lualatex Zii%, latex, pdflatex X xelatex ZwiF#S TG
VEIER RN . BB R

\usepackage{tikz-feynman}

20 g 2 AT A A O 8, PR RE— R, BHEH tikz mE AL, A EEEA) T .
WH DK tikz-feynhand, /& tikz-feynman FIKACHR, tikz-feynhand 7] L H %
pdflatex Zi¥.

\usepackage{tikz-feynhand}

tikzorbital JE 7 FHUEA, AFARESE, HEREH.

\usepackage{tikzorbital}

PLT N2 tikz-palattice, WE T —Lehna #5104 H 414 .

\usepackage{tikz-palattice}

XS, LA, AKX D REA G VT
tikz-planets/&— N FRT 2019 SER0HTE, AR,

\usepackage{tikz-planets}

W3R ST HUERIR, BT pef TPk, A

\usepackage{bohr}

4.18.3 &F

quantikz e — N, 1 & 1.

\usetikzlibrary{quantikz}
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4.18.4 FHEEEQ tikz-optics

' B R A tikz-optics, TR E] 2017, VBTN ARG SRS, H)
g LA R 55

\usepackage{tikz-optics}

pstricks 1 B ARAT—OCEEA, T EAERH

\usepackage{pst-optexp}

pstricks 1 EARIEAT—ADILADEEEW, THEBE] 2016 4, RERIEAH . AL A0E R,
pstricks ATH AU S REEURIK,  BOA B RS IR S R $2 T I AN REVR N2 #6

\usepackage{pst-optic}

HAEA tikz gt n] LA e R E I, (R BB B O G . pst-optexp T
W3t AR MR T tika R w) A

4.18.5 TI72

PRI tikz-dimline, R HUS I B BAFIR 2 AR 38K, PrELX Bt A2 R T .

\usepackage{tikz-dimline}
\usepackage{wasysym} Y%diameter 7%

BB R R A 2018 SFETFLAIHT AL,

\usepackage{tikz-trackschematic}

tikz-network &N ] 2% F i i H A

\usepackage{tikz-network}

4.18.6 chart

Texlive RUE K RIHEIMUIRZE, tike HCOH D RHEIRE

\usetikzlibrary{karnaugh}

tikz-cd 4 RAAEAI ed P, A tikz-cd A MR, BT

\usepackage{tikz-cd}

\usetikzlibrary{cd}
4.18.7 Hfth

5 274 tikz-dependency AEH 5T

\usepackage{tikz-dependency}

tikzmark 42 tikz HJPE,

\usetikzlibrary{tikzmark}
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tikzrput £ HH R0 B B0

\usepackage{tikzrput}

4.19 HET tikz 1 pgf HEME

4.19.1 KWL E pgfornament

pefornament 935 V117 o B 2SI LU AT FH o

\usepackage{pgfornament}

AT AP E A S

\usepackage{pgfornament-han}

4.19.2 tikz-among-us

AmongUs 52— Mk, XM HEEEM, SRR EH B .

\usepackage{tikz-among-us}
\usepackage{tikz-among-us-fancyhdr}

\usepackage{tikz-among-us-watermark-eso-pic}

4.19.3 tikz-truchet

XA R P S

\usepackage{tikz-truchet}

4.19.4 T8
N e 1

\usepackage{tikzpeople}

(EERE)

\usepackage{tikzducks}

Rt/ 3T

\usepackage{tikzmarmots}

Zik7/ih e @)

\usepackage{tikzlings}

4.19.5 HF=

tikzsymbols £ 1] LA 2 Bl RF-5 A1 E b,
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\usepackage{marvosym}

\usepackage{tikzsymbols}

4.20 JLASeREEIRBIF

g 2 s B SO, A node 1 SO ST, PIO4 node BRINIWTEHS Rz node
VB TBCE SCAKE AR bR 5, T EALE /o407 J5 node WA ARKR fUBLAE node JUAE I 25 [H %8
S mT LA 360 BEER: . TR B ERAE, Z inner sep WE A Opt, XFEA GEH minimum width
W IS B 10 9 PE B AT RS B, I BN inner sep M98 BE. 1 H— @ 2B E draw F fill
#h black, JfH draw M85 TOCBIIZSE, BRI R E MR, SHBORE B TR
BASEHIER RIS AR . e fill, A draw, ARELRE, SUTBOEERALE T, 4R
KEEPR EAKRFERFHK SR/ AT DRI SR Fr (1) RS AT PR 38, — R 0 T A — 3k
B RST80T o RERTE B0 T AT LURE 3308 RS, HT shiift 578 8 S i miAE 1 LA .
AL node [ME B SUGEEAMH . WU FE AR T DL TS, AR S 2%
S h) HLR 7

\begin{tikzpicture} [>=Latex]

\tikzset{mymirror/.style={draw=black,line width=0.1pt,fill=black,inner
sep=0Opt,minimum width=3pt,minimum height=6mm}}

\draw [red,line width=1pt] (0,0)--++(1,0)--++(0,1)--++(2,0) node

[right ,mymirror,rotate=60] {} --++(-60:1) node [left,mymirror,rotate=60] {}
-—++(2,0);

\node at (1,0) [right,mymirror,rotate=-45] {};

\node at (1,1) [left,mymirror,rotate=-45] {};

\end{tikzpicture}

“Z_________!‘Ek‘:_________
____7"

AR, A AR R B B O ZEST S, B node I, BEE opacity HIEUE s/ itiE
W SXRMELL R TR SRS, G AT XU S A AR, WE node B8 24 GE AL
FE&, WA B RE, e nUO NI s TR 2 AR A AR, P R a2k 5 At
ARET S AEJEFEA EAL R ROULE AT LA A2
\begin{tikzpicture}

\draw [red,line width=1pt] (0,0)--++(2,0)-—++(-20:6mm)--++(2,0);
\node at (2,0) [right,draw=black, very thin,fill=cyan,opacity=0.3,inner

sep=0Opt,minimum width=6mm,minimum height=3mm,rotate=-20] {};
\end{tikzpicture}

—\—

JEHI AT EL double 2, T B PAT RN RARDT . HPIRIEE ) Ath, B AEHE RN
WOGILLE: T i .
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\tikzset{myap-1/.style={double,line width=2mm,double distance=2pt}}
\begin{tikzpicture}

\draw [myap-1] (1,0)--++(2pt,0);

\draw [red,line width=1pt] (0,0)--++(2,0);

\end{tikzpicture}

double Y7 DG AT A, B RREEE RGO BEAARFRTHSL, B cale JE, KA
Peo HEIRZ IOt it 2 I 00N 5 — 22 M KK, RME tikz 1) cale FEARLFI, XFEIING Dt
ARERBFVLAC . LERHEREN) 202 ] edge, ] pos AR R 5), X FEH HOK K8 B 5 B
2o R FDCHRBOR 2 A5 Ja s 220 RIEIT, FUEE X T A P style. IXHH
% quotes JEFN positioning JE. BN below BB HARNE, it LLAT AAN IR - A5 T B

\newcommand\setap{\resizebox{12pt}{2mm}{$|$}}

\tikzset{myap-above/.style={black,sloped,above=-0.9mm}}
\tikzset{myap-below/.style={black,sloped,below=-0.9mm}}

\begin{tikzpicture}

\draw [red,line width=1pt] (0,0) edge ["\setap"{myap-above,pos=0.1},
"\setap"{myap-below,pos=0.1}, "\setap"{myap-above,pos=0.97},
"\setap"{myap-below,pos=0.9}] ++(2,1);

\end{tikzpicture}

T

\

T PRSI KA patterns FE, HISKRIAFE node W A6l

\usetikzlibrary{patterns,patterns.meta}

DM T DM \foreachtf i), LA A0 ¥ B — > B AR B S 1 B R A A

\begin{tikzpicture} [>={Latex[scale width=0.7,scale length=0.7]}]

\draw [|<->|] (-4,1)-- node [above] {$£$} ++(2,0);
\draw [<->|] (-2,1)-- node [above] {$f$} ++(2,0);
\draw [<->|] (0,1)-- node [above] {$£f$} ++(2,0);
\draw [<->|] (2,1)-- node [above] {$£f$} ++(2,0);

\draw [red,line width=1pt] (-3,-1)--(-4,0);
\draw [red,line width=1pt] (3,-1)--(4,0);

\foreach \x in {-0.4,-0.38,...,0.4}

{

\tikzmath{\c=\x*310+530;} %SG il 5 HEE KB AKAH
\definecolor{wavecolor}{rgb:wave}{\c} %Ml rgb: /7 {E ]

\fill [wavecolor] (-4,0)-- ++(2,\x)——- ++(4,0)-- ++(2,-\x)-—- ++(-2,{\x+0.02}) -~
++(-4,0)--cycle;
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\fill [gray,opacity=0.3] (-2,0) ellipse (0.07 and 0.6);
\fill [gray,opacity=0.3] (2,0) ellipse (0.07 and 0.6);

\node at (-4,0) [left,draw,pattern={Lines[angle=-30,distance=0.5mm,line
width=0.3pt]},pattern color=gray,inner sep=Opt,minimum width=1mm,minimum
height=1cm,rotate=-30] {};

\node at (4,0) [right,draw,pattern={Lines[angle=30,distance=0.5mm,line
width=0.3pt]},pattern color=gray,inner sep=Opt,minimum width=1mm,minimum

height=1cm,rotate=30] {};

\end{tikzpicture}

FATHDE 28 B Rt BB IR OL, A0 environ 7 EBATE SUF A5 .

\usepackage{environ}

IRJE R SO reverse, JTEIRIEBTRIGIE S, AT ERARFRAE . R IFETE LT scope
ARSI A, AN A )T A o

\NewEnviron{reverse}[2]{

\BODY
\begin{scope} [xscale= #1,yscale=#2]
\BODY
\end{scope}}
SEREINIREEIN.
\begin{tikzpicture}

\draw [blue] (0,-2)--++(0,4);
\begin{reverse}{-1}{1} %K T y HIxIFx

\draw [blue,thick] (0.5,0.5)-|++(1,1)--cycle;
\end{reverse}

\draw [thick,dashed] (1.5,0.5)--++(135:{sqrt(2)});
\end{tikzpicture}

\draw [red] (-2,0)--++(4,0); ’ N
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\begin{tikzpicture}

\draw [red] (-2,0)--++(4,0);

\draw [blue] (0,-2)--++(0,4);
\begin{reverse}{1}{-1} %X T x H*XIFx

\draw [red,thick] (0.5,0.5)-|++(1,1)--cycle;
\end{reverse}

\end{tikzpicture}

\begin{tikzpicture}

\draw [red] (-2,0)--++(4,0);

\draw [blue] (0,-2)--++(0,4);
\begin{reverse}{-1}{-1} %K T J5l sl i

\end{reverse}
\end{tikzpicture}

\draw [cyan,thick] (0.5,0.5)-|++(1,1)--cycle;
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EhE —LEANE

KB PG RS standalone A1 LANAE A5 F )40,

5.1 standalone Z£

standalone J&—/MREFIZE, nf LOKEHR € M B B89 158 pdf SCEFrPooaz ) —ox, Hudim
KNBEE KN A B %E . PINE I R R A tex SCPF, AR08 pdf, J7 (04K
FEABISCAE . NIHZHET tikz FSCHFHESE, T7455 B S E0L v LUE pstricks, LA animate.
animate 50 L BE/& > animateinline 3853, AE— 18K, ABEM tikz Fl pstricks IFEAN £
i

~

\documentclass[tikz] {standalone}
\standaloneconfig{border=5pt} %1 & & VUJE I

\usepackage{CJKutf8}
\usepackage{tikz}

\begin{document}
\begin{CJK}{UTF8}{gkai}

\begin{tikzpicture}
\fill [draw=black,fill=yellow] (0,0) circle (1);
\end{tikzpicture}

\end{CJK}

\end{document}

standalone 1] 55—~ H &b & H minipage A5G KM 58 B [ @ K HAMWE, JEHE
B EHE S RPN R s B LS 2 e LB R R . RIS s
J¥multi=minipage, TNTETE S Lo

\documentclass[multi=minipage] {standalone?}
\standaloneconfig{border={5mm 5mm 5mm Smm}} %15 '& VU /J& &

\usepackage{CJKutf8}

\begin{document}
\begin{CJK}{UTF8}{gkai}

\begin{minipage}{12cm} %% & 7 &
EaS
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\end{minipage}

\end{CJK}

\end{document}

standalone FEANESZRFFTATIAEE, B SCRFASLE ] LA/ RSF 9 3AEE . Lh it tabular &) LA
1) (HTEIN multi=), —iKEAKGE T WM, EZA T framed HEEFEAIT T 200
] tcolorbox IEEALT .

standalone IS FFREAN A0, (H & WAZ0IE I varwidth="5% 5 B A 4F 5L 1 55 1

\documentclass[multi=equation,varwidth=6cm] {standalone}

5.2 HHEHEFIEESR: listings

AP IR e H listings S8R NS AR B %E
\usepackage{listings} %%k listings U
T A B,
\1lstset{
language=[LaTeX]TeX, %W E G, XK 90 M HIES
tabsize=2, %XH& tab HWE
basicstyle=\small, %K&E 5, UK small FLALS
frame=tlrb, %W HILHE, tlrb KDY EHA LAE
backgroundcolor=\color{gray!10}, %% & 15 5"
commentstyle=\rm\color{purple}, %W &kl
keywordstyle=\bf\color{blue}, % i & JHkin it
morekeywords={maketitle,chapter,subsection,subsubsection}, H & X X1
Y%mathescape=true,
columns=fullflexible, %MRFIMEIFIXMUE, BN pdf A4 2 R4
texcl=true, %iXHWHE NH
extendedchars=false, %I MR
breaklines=true, % HZI#1T, xelatex WIS 4 5 i
breakindent=0pt, %#RAT#iuE, MhAb¥E N L
%showspaces=true, W/RNERTHE, TR PRR WA KL
aboveskip=6pt, YoM B SUAM) LA E
belowskip=6pt, % & SCA FAlE
I

WER TS S i S AT IRE S PR, AT A CERCE M, s M miEs, Ria
EH 52 Y kevwords

\begin{lstlisting}[language=C++]

#include <stdio.h>
int main()
{
printf ("hello, world\n");
}
\end{lstlisting}

M55 [language=] 753 UE SCE T, RANZIMGEA R, PRI A] BLE—A SO A ] 2 R0k
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LSRN
ol 1) IS Ak B 5 = R3S -5
\begin{lstlisting}[language=HTML, backgroundcolor=\color{blue!20}]
<!DOCTYPE HTML>
<html>
<body>

</body>
</html>
\end{lstlisting}

AR DU i \1stset EHT R E S 4L

AT IR)TE 5 e

\lstinline!i& !

listings A FH 77 AR e /R AN RE TR Bl ] listings P88, BUNAREIRERELD, HN&~
R ER R (X)) o LIS T J& tcolorbox {4 HLIY) teblisting MABE M >R 1T, XANIAEE
NHESYE. ARSI, WAl LA verbatim PAEE, X ANFREDRG L AN A 4R SOR
USRS

7F beamer FF ] listings I, S4ME frame [ fragile 30, BNESBIZIIREE !

\begin{frame} [fragile]{}
{ffl1stlisting#f %
\end{frame}

In# showexpl £, 7] PLREIACHS F145 5L

\usepackage{showexpl}
\1stset{explpreset={numbers=none}} %HH1T 5
\setboolean{@SX@varwidth}{true} %Wl H3I%EE, 7% ifthen {0

WEEER () box & colorbox, HUHME, i B A LZE A 5pto

\renewcommand\ResultBox{\colorbox{lightgray}}
\setlength\ResultBoxSep{5pt}

ARG AT DL E A LTXexample 435

\begin{LTXexample}
\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}
\end{LTXexample}

PR, A A

\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}

i EAE ST 4, WU T A T PR, R IRE B R B tikz (T lualatex 4
B, BT AR, teolorbox B HE LT teolorbox FEAIMAUK E7R3AEE, i<
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o —BHIFTR showexpl BHLHT DAL T, (AN bR 308 EL ] ) A BEAR AN

5.3 tcolorbox

tcolorbox MIFMEMHRLE, AW LI. VRRMEME S R UF T LA 6] 7. AR
WSS, JLPEETR . KRBT T TIEE XA

5.3.1 HFLAK

\tcboxmath{} "] UBAER A A I o R BOARCR, AL RBUIEIR, Kl iE
T 2 2 L

\tcbset{}

\begin{equation}

\tcbset{fonttitle=\scriptsize}

\tcboxmath{f (x)}=

\tcboxmath [boxsep=2pt,top=0pt,bottom=0pt,left=0pt,right=0pt,sharp

corners,colback=cyan!20]{\sin x}

\end{equation}

f@) |= (5-1)

\tcbhighmath{} HiEHZLT, BIARCEAIR, I LLEIL highlight math style 48— & B, W
PL5 empheq IR .

\tcbset{highlight math style={tcolorboxZ#{}}
\begin{empheq} [box=\tcbhighmath] {equation}

f=\sin x

\end{empheq}

\begin{equation}
\tcboxmath{f}=\tcbhighmath{\sin x}
\end{equation}

‘ f |: sin x (5-3)

5.3.2 theorems

INEE B

\tcbuselibrary{theorems}

i FH \newtcbtheoremfy 2 & X tcolorbox T IIHT H) g BLIR LS

\newtcbtheorem & # (] {H & HMEE 4 HE /R 4 Htcolorbox ()54} {1abel separator}

AT
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\newtcbtheorem [number within=chapter]{solution}{>] @& %}{colback=green!5,
colframe=green!35!black, fonttitle=\bfseries}{th}
\begin{solution}{ Il FE L] . . . Hs1} %sl Zi%E HIFREE

— Ml F\ref{th:s1} %75 H&a8 INHT4E

\end{solution}

SJBER 5.1: @FELS]...

— 551

ol AR T Ry S AE
\newtcbtheorem[number within=chapter]{mysolution}{]@% LX}{colback=green!5,
colframe=green!35!black, fonttitle=\bfseries}{th}
\begin{mysolution} [label=s2] {Ut@ EFEZ > ... {s3}
— M \ref{s2} iFt 7 UL (I \ref{th: s3}
\end{mysolution}

SJBMER 5.1: EEELS]...

A5 AR RS S.1

5.3.3 tcblisting

fn# listings J& .

\usepackage [most]{tcolorbox}

\tcbuselibrary{listings,skins}

JE X T teblisting M58, listing only R s U; listing side text —i /xR0, —ilE7R
g5 listing side text , LIRS, FIAEIRE R, teblisting IR xelatex g i 1% 2
I tab B ERAIEM, pdflatex Ja i BB AT M@ Fr DU X AN EE H xelatex i,
IS TR S tab &, REfiHTH.

\begin{tcblisting}{listing only}
listing onlyX WA
\end{tcblisting}

\newtcblisting "] LLE ST teblisting M55, 2801, side by side, FFHE =, AR5,
LR J5 0N breakable Z4, WLLEB)SF 1. XA E LT UM ERACHS AR 45 2R . JEA
PRHFF T 5 Istlisting AR R ZEAZ R . top [MEELLEL 2021 T, EECh Spte.

\newtcblisting{pcode}{bicolor,colframe=vwhite,boxsep=2pt,top=8pt,bottom=0pt,left=0pt,
right=0pt,sharp corners,sidebyside gap=b5mm,colback=white,colbacklower=white,righthand
width=0.3\textwidth,listing side text,sidebyside align=center seam}

\newtcblisting{wcode}[1] [I{bicolor,colframe=white,boxsep=2pt,top=0pt,bottom=0pt,left=0
pt,right=0pt,sharp corners,sidebyside gap=5mm,colback=white,colbacklower=vhite,listing
side text,sidebyside align=center seam,righthand width=#1}
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\newtcblisting{vcode}{skin=enhanced,breakable,bicolor,colframe=white,boxsep=2pt,top=8
pt,bottom=0pt,left=0pt,right=0pt,sharp corners,sidebyside gap=5mm,colback=white,
colbacklower=white,middle=2pt,listing and text}

\newtcblisting{cpcode}{bicolor,colframe=white,boxsep=2pt,top=0pt,bottom=0pt,left=0pt,
right=0pt,sharp corners,sidebyside gap=5mm,colback=white,colbacklower=yellow!70!gray
150, righthand width=0.4\textwidth,listing side text,sidebyside align=center seam}

\newtcblisting{cwcode}[1] [J{bicolor,colframe=white,boxsep=2pt,top=0pt,bottom=0pt,left
=0pt,right=0pt,sharp corners,sidebyside gap=5mm,colback=white,colbacklower=yellow!70!
gray!50,listing side text,sidebyside align=center seam,righthand width=#1}

5.4 ZTf[E: animate

A A B RS WA S . DA, animate Wi UF4T 5 standalone 1], R

Je T R T7 20K s B pdf Ingk ) Sk ppt e By animate B4 PEARRFER . IEAH—

b/iﬁkmﬁﬂﬁlﬁ%ﬂ@}:ﬂiﬁﬁ IRERAS TN XA T AT A SO AR 0 (K 9 PRI ) o 24
Ry NI B 7S v] BUBHE SCRE . B beamer ZREL[H,

5.4.1 FAZKERSKIEE
XA TR gif BhASRAL, ST B 2 5K KRS . LI A 250N & A £ graphicx

\documentclass [animate] {standalone} %animate FJ LA
\standaloneconfig{border=5pt}

\usepackage{graphicx} %A K HH

\usepackage{animate}

\begin{document?}
\animategraphics[width=12cm,autoplay,loop]{12}{../fig/fiber_}{0}{23}
\animategraphics [width=12cm, controls,loop]{2}{../fig2/£}{1}{5}

\end{document}

\animategraphics Ui HUI T

n N ETHES . WESIEI S
H 3h #7803 B8 T 25 autoplay, i 3k EUZ AN B 246 08) B AL 240 controls. 24
loop MG IER R, B HEFFB K. — BB OS2 autoplay Fl loop [A]BfH H .
controls FRl. WIRE LK, TFEWGE GEELN— T o AHELF [FIN B 56 BEF S B, &
E—AY G AN ARG, XA . (R R RS A S,
JEW B AT RE R I, ARCERCRWAL . 4R, — 5K R s B2 AR R Y
IR

m AR, A 2 D,
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5.4 #): animate

m RN, AHER AR

K A RR A AT, B B R RS AR YT H SRR, M2 S H S AN AN ]
THRR. HIERE R BRENE: AR SO g T . deabgs B B v & 2 A R
AFAIBE Ty, AT B TR R T R A AR, B EBSE M. 2R AT
IR AT 1. 2. 3. SIEMENER B MESEmS, (H2ETUAMN 0 FF
Ho HIAS 5 UATE . pdilatex gaif 7 X ARVFHE A #& X# 0T LIS, pdf. jpg Al png

AT A g AR E AR BRAEXILURA .
w RDUASRAE T, SRR T .
m SBTIASEAERE S, A& RS .

FERBEAREIE. LI pdlatex Fl xelatex i /7=, HEEF] pdf .

WER T javascript IHEERY pdf RiER/A S HIMHER, LUl adobe ) acrobat
reader, XN ER RN, B —BEERIASCRF javascript, ANH LR .. K0 /DI
(1] pdf [ s 78 ICVE R ILAD B AR, B35 texlive H il pdf Py AT UAiD)#3] adobe

reader 71 3l ERUR

adobe reader BN IFENEFH, FILESIFEFHREIE tex AR, 215K adebe

reader, 4 IR)E FH adobe reader ] &% -

k% 7 adobe reader #b, FMHILL H T KDE Okular, PDF-XChange, Foxit Reader —#f

pdf s, EHRA MK,

5.4.2 tikz BEEZEE

AN — 5K A AT Sh A BRHUZAE I DL Eldnisd B i i i1

\documentclass[animate] {standalone}

\standaloneconfig{border=0pt}

\usepackage{xcolor}
\usepackage{graphicx}

\usepackage{animate}

\usepackage{tikz,pgf}

\usetikzlibrary{shapes.arrows,calc}

\begin{document}

Yo b SGEAAE, BEICHT A FIMERR, XEEEIEA el e t, 4 stk
\begin{animateinline} [autoplay,loop]l {12}
\multiframe{24}{iAngle=0+15}{\begin{tikzpicture}

\draw[line width=0.1pt, dashed] (-1.4,-1.2) rectangle (4.6,1.2);
\draw (0,0) circle (1);

\draw [color=cyan] (3,0) circle (1);

\coordinate (al) at (\iAngle:1);

\fill[red] (al) circle (4pt);

\coordinate (a2) at ({3+cos(-\iAngle)},{sin(-\iAngle)});
\shade [ball color=blue] (a2) circle (4pt);
\end{tikzpicturel}}

\end{animateinline}
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\end{document}

T3 T RN R AL P R e -

\documentclass[animate] {standalone}

\standaloneconfig{border=0pt}
\usepackage{xcolor}

\usepackage{graphicx}

\usepackage{animate}

\usepackage{tikz,pgf}

\usetikzlibrary{shapes.arrows,calc}

\begin{document}

THEMIFN ] LAk white, HEBIAZ Bk

T AR, HEM ST HEAL EAR, FEIERT 2em TP MG ST, AIfESE graphics i&
A MIMER) St

\begin{animateinline} [autoplay,loop] {6}

\multiframe{24}{iAngle=0+15}{\begin{tikzpicture}
\draw[color=white,dashed] (-2,-2) rectangle (2,2);

\node [rotate=\iAngle] at (0,0) {\fbox{\includegraphics[width=2cm]{fig/tju.pdf}}};
\end{tikzpicturel}}

\end{animateinline}

\end{document}

RCHUIN T > B R SME DT (A v e e il e 310 1 IR BUR D, AMHE T 22 BRI AR B K —
88, ATBUIIN L pifs f PRAIE e 1 AR 2 A 5

5.4.3 tikz ZFEE SN

RN TR tike w02 FAIRAMFRE R, BB Z A newframe.
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\documentclass[animate] {standalone}

\usepackage{xcolor}

\usepackage{graphicx}

\usepackage{tikz,pgf}
\usetikzlibrary{calc}

\usepackage{animate}
\begin{document}

\begin{animateinline} [autoplay,loop,begin={\begin{tikzpicture}\useasboundingbox
(-0.2,-0.5) rectangle(3.3,0.8);},end={\end{tikzpicture}}]{1}

%G 24T tikz WEAIRI TR, ok EI#EA—FE
\foreach \x in {0,1,2}
\fill (\x,0.5) circle (2pt); %=1

\newframe \node at (0,0) [fill=red!20] {A}; %4y, BR|—4rthaTLL

\newframe
\node at (1,0) [fill=yellow!20] {B}; %#i{f jyk

\newframe
\node at (2,0) [fill=blue!20] {C}; %ZATIEMIAT LIS, WAk
\node at (3,0) [fill=green!20] {C};

\end{animateinline}

\end{document}

- newirame W ZRAIET, 5 RRNEA LB A newhrame [N, T4
2T —A frame.,

5.4.4 BEFEIZE]

X /N A T s S SO s R, ZHA AR newframe ML, B2E 2T tex I
iR

\documentclass[animate] {standalone}

\usepackage{xcolor}

\usepackage{graphicx}

\usepackage{tikz,pgf}
\usepackage{pgfplots}
\usetikzlibrary{calc}
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\usepackage{animate}

\begin{document}

Y%timeline= W )7 3C4F44

\begin{animateinline} [autoplay,loop,begin={\begin{tikzpicture}\useasboundingbox
(-0.4,-0.3) rectangle(2.3,0.3);},end={\end{tikzpicturel}},timeline=a.timeline.txt]{2}
\newframe \node at (0,0) [fill=red] {A};

\newframe \node at (0.5,0) [fill=yellow] {B};

\newframe \node at (1,0) [fill=green] {C};

\newframe \node at (1.5,0) [fill=blue] {D};

\newframe \node at (2,0) [fill=cyan] {T};

\end{animateinline}

\end{document}

windows R4 N, NP XL @Y BAREN txt, linux FAf AR R4 . W70k
LARGHE . XEKEN tex & atex, FTUANFXHA R ENT atimeline.txt. XAFUTT:

::0
*::1,2,3,4
:1l:c,1

12

::c,3
::c,4
::c,2x4,3,4
::1,4
::c,b

38dl

T A eSO AR, timeline FA% Y

D] : 7K : frame T ID x i i H : XY

BT A 5 Rt R, ZAT 8RS 5 mAE A bR i Y5 BTG 3 . W28
) B s — U AT, HRCE TS loop, fEIA S REATET, HBIEIR.

WA E R, SR, NGNS AR, HEIFRITETEIR, TFEE
RIS [A] 21 BRI

¢ RNTHFR.

2x4 FoRKTH 2 A frame, HED B, o 4 T, 2x0 KRR — EAAAE HENG R UUE 2
For 2x1, METTATAE
AT AR, BT DA S T B S i A R
ST ERINELE P
17, Bra—AAtals, KA.
W4T, Won 1234, B ABCD, {EUHAEAT BRI Y o
AT, o RoNIERBEATHTEMANE, Bor 1, B A, NXEFFHERER 17 1 0,
F0UAT, Wor 2, B Bo BRAH IR 00 FrAAHING R R4 iR B
AT, WEREIARINE, Wor 3, B C.

AR
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rar

NAT, FEREPATION S, s 4, Bl Do

7. AT, WERRETAE A, Eor 234, H BCD, WE B s 4 0.

8. T, Wox 14, MLRTINK B BCENLE 4 78R, FrUlERaE Born B, 3212
ABD.

9. BT, HE/R T, WM c BT 2x4 1) 4 JUB/REE, Fbh B AFE/R.

10. %47, HE7R A, HIUTH ¢ MR HAG R, BR B WEER 4 00 Kb e iR 2 1

11. JEH

éud?
Sl

-

timeline A 550 )2, WRMKE timeline XA W TR

::0
*x::1,2,3,4
:1:c,1

112

::c,3

::c,4
::c,2x4,3,4
::1,4x0;3x0
::c,b

38dl

C M AE)am—EARAE, Hhe,d JURERS 2, )20 3x0 & HARE. WREA

::c,b;c

W CAEAET, BIEER T MZ, Rl b T,

5.4.5 K svg B1E
dvisvgm JEIULAUINAERSH T

\documentclass[dvisvgm] {standalone}

eI A xelatex 9Pk

xelatex --no-pdf a.tex

32 a.xdv X, ARJEH dvisvem fiy 2 it

dvisvgm --zoom=1 --exact --page=1,- -—-font-format=woff2 a.xdv

FEN svg BR RS ATIT, 1T LAE B RS miE s & T E g --zoom=-1, 270 ili A
web JUH, SFHREATVILAN, P MBS T IXAME.

Waf LU latex 4%, S22 a.dvi, FefitarS—FF, HERFRE OISO a.dvi RIw), H
Mg, AN dvi STHFHe, 2R A svg UM, TBLIL 2 xelatex S S 4F— .

5.5 {#&E: exam &
WG exam FAR T (EBUTHENGRALS, HERRIN 7 5 2 R HEM, i 2l 1K answers JE I

RIS ST R,
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\documentclass [oneside,twocolumn, 12pt]{exam} %7 [1ik#s

\documentclass [answers,oneside,twocolumn, 12pt] {exam} % W/ n& %

KRR IIARE IR B 8 TR I

\usepackage [paperwidth=37cm, paperheight=26cm,top=3.5cm,bottom=1.8cm,left=1.7cm,right
=1.7cm,bindingoffset=0.5cm] {geometry}

H—HE, H background HLAN tikz 40 M LY #E ) F

\backgroundsetup{scale=1,contents={\begin{tikzpicture}\draw [line width=1pt,black]
(0,0)rectangle ++(33.5,21.4);
\end{tikzpicturel}},opacity=1,angle=0,hshift=5pt,vshift=-21pt}

exam R E T fancyhdr, BTEAE AR H T AU 0T AR U

\chead{\large\shortstack{ K K**i{4H L H 40\ [6mm] 2% P \underline{\hspace{3 . 5cm}} &\
underline{\hspace{5cm}}\hspace{1cm}\underline{\hspace{1cm}}¥f\hspace{1cm}HE L\
underline{\hspace{2cn}}* 5 \underline{\hspace{5.5cm}}# % \underline{\hspace{3cm}}\
hspace{1cm}}t\ \protect\pageref{lastpages}~jl~\hspace{5mm}#i\ \thepage~Ji~}}

\pagestyle{head}

X AESR G — WA T —A> label, AJELEZ)ERILILIT.

\label{1astpages} Ylit/i— JUH I/ label
\clearpage %1k iy & L AAFAE

SLflb 0 B AL H B HORAS, R H A BB L7 T

\begin{spacing}{1.7}

\centering

\large 2019\ $\sim$\ 2020 =45 2 2R KIAE\\
(EEEURFEY (AEYBZ% 3t \pageref{lastpages} 71) \\
\scalebox{0.9}{\large (XM H]: 2020 4 7 H 2 H) }
\end{spacing}

PRI ARG LU N A BEE N 1.5 A5 ATHE, BB\ 1114n [ 5] R KAL) A 2o

\begin{spacing}{1.5}

\vspace*{-1mm}

\setlength{\tabcolsep}{11pt}

\setlength{\extrarowheight}{2pt}
\begin{tabular}{lclclclclclclclclclclcl|}\hline

BT e— & &= &l &hi &N &b &)\ &Rt &% AEF\\ \hline
3 & & & & & &&& & &\\ \hline

\end{tabular}

\vspace{3mm}

VA gy, 4204
\begin{questions}

168




texlive 2022 5.5 Wl : exam

\question %%/ HF)% S

R EW AR \£i11in [RER] SFIEMINE111in [Fh ] SFE.
\end{questions}

\end{spacing}

BRI 1) 1 S ] TR RO e, AR RS 2 m] AR I 1

\setlength\fillinlinelength{5cm}

BRI

\CorrectChoiceEmphasis{\rm}

LA /TR ¥R

\setlength\answerclearance{0.5ex}

{2 UM UE W o S50 73— BRI 1,25 AT Rl AT B, IXRE W] US4 8 H A B i oy

NN
[H] o

T ] 20 A RUE B U E SR AN A . A i3t
\unframedsolutions

\renewcommand{\solutiontitle}{\noindent}

{2 2 EURTE B - S R0 e TH S0 9 SR s [, R parbox T2, IR 2 5 s AR AN S it
ﬁo

\parbox [] [4cm] [t]{0.47\textwidth}{

\question

HtA?

\begin{solution}
5
\end{solution}

}

WERAA K, PTCUCRAH MR, EIAE L, s A IR, A G — R BNy
X, AHBS KA, FHHAT LR A minipage PR, AT LR parbox kBT, FIf
/& minipage 7 IS HEERPATERENEH (UL %) M parbox HHGE K.

\parbox[] [10cm] [t]1{0.47\textwidth}{
\question

\begin{minipage}{6cm}
\includegraphics[width=5cm]{../../examn-fig/}
\end{minipage}

\begin{minipage}{9cm}

\begin{solution}

\end{solution}
\end{minipage}
}

WERATIEFEAE, 1 1 (v A B AT
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\question

TR A 2 B ? \£111in [ABD]
\begin{choices?}

\choice [Fit1

\choice [Fit2

\choice Ffit3

\choice [fih4

\end{choices}

PR WAL 1.25 54T BE IS8 A A BT B 23 TR, (EU 0 PR /N5 1R IR e s B s AR 25 IR
PN R R B 2 5 AT BB R 4 A B R, 1.5-2 AT S
I R T H D U, AT UM H] oneparchoices MM IHUMAE [R]—47 .

\question

TR A R AR\ £111in [AB] % R 2347 om0 T

\begin{oneparchoices}
\choice 3}
\choice N
\choice #%
\choice ¥EXY

\end{oneparchoices}

bR T L, B N BCR T B 5 AT (4, P DAE 1 0 328 RS A AR 30
Z FUIB L BB IR 56

\question

IR R A A TR ?

\begin{checkboxes}

\Correctchoice ¥R %X & IEMAIEIT, X L ik £e8 61 1 HiE H
\Correctchoice W %iX5k & LML

\choice 4%

\choice ¥EXY

\end{checkboxes}

A IE

\question

TR A R A A TR ?

\begin{oneparcheckboxes}
\Correctchoice >}
\Correctchoice 4 [
\choice 4%

\choice ¥EXY

\end{oneparcheckboxes}

exam KIEWH TR, DO ATOII BEERARE, AR % Ll
N IEDi
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5.6 HoAth—LAS ENL £

5.6 Hih—ARZIENHE

WAL T AR B TR L.
musixtex 1125 E
mtx AR, SR
xpiano 5 HEAL
horoscop /2K
skak [HBrZHi{L
psgo HI#i{Y, T pstricks
sudoku
sudokubundle #{Jl
qrcode AR i
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BARE UEHTR chemfig

chemfig fJEFET tikz K, H 4] chemfig B, INZX chemfig AT EHIMNNE tikz
o RS FPIEME T tikz 0, INE chemfig (AL AR

6.1 EKEE

A E P MBS — FRARCE, KRR N NEM. chemfig )35 BT 3B AT HER
Ak, WREAALEZ IR EE A S BERNR T . AR E ST E XL, (HE W] LA N A8 ok
ABE . B SNIIBCE, ANTER S W AGTE AR NG 75 s 1 2 #A 2%

\usepackage{chemfig}

Yo B HE K

\setchemfig{atom sep=2.5em}

%N EHE RN, default /& 2pt
\setchemfig{bond offset=2pt}

To B BT F R

\small

Vo VLB L, $RAEE. =8ER) w %
\setchemfig{double bond sep=0.25em}

oW B HEINZ D, T LR BT, BRARE
\setchemfig{bond style={line width=0.8pt}}
Yo BRCASL, Jatfel 5 A 2
\setchemfig{cram width=5pt, cram dash width=1pt, cram dash sep=2pt}

chemfig 1 L E 7L articles book il beamer FHH], UK FFEAE standalone A, 1]
WEFRZECN tikz B chemfig, XS E 2145 RS A H 1.

\documentclass [tikz]{standalone} %%} —> chemfig — il

LRI IR tikz 1ET, BN TR0 BB M \chenfig{}— . tikz EINX S 7 FA
&R, ®9UEM chemfig &I

\documentclass [chemfig] {standalone} %/ 171 chemfig #BLE— UL

WA sk E P 241X, HERE M0, nfDCRHIXR T e, g
—A, ATELRH] tikz B0E chemfig ETIRTY, (H2Z A w0 72U, ARRIEFE tikz LI, tikz
I AN IEM . R — RN, AMUE S ARG 1, s kRN ss) ) #adiE, 24
chemfig 4], WHEHENSECN chemfig I, HAb, A=A B —ik o 1= H I SR
AU SR, Lk E standalone ZRIIEIUA minipage, XFh 7 A = FHiEH .
EXFS AP, 80 standalone ZRIEIEFE chemfig B, FFHECE 707X, WH 7
(R0 55 7 AR Ak 28 I 07 BN 551, P A LU AR 2R ) 0 1 IO K, R iy 25 T8 IX —
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XS, RIS A 2 ST

6.2 PEMERIEE

e

\chemfig{} AT M A, BROINZICA . HPRFERHE, 552X
%0555 2 WU
\chemfig{0=C=0} O0=—C=—=0

TP 5t =

\chemf ig{H-C~C-H} H—C=C—H
. . ) D
%WE T 8 NHAL, 0-7, 0 ZBIAATLUAE NN
\chemfig{A-B-[1]C-[3]-D- [7]E- [6]F} /C b
N

BE e LMs S, WRBEE N 30 B, HiE 360/30=12, 0~11 ANHn, — AR Ay
K.

E

\

A—B F

\chemfig{A-B-[1]1C-[3]1-D-[11]1E-[10]F}

D
\setchemfig{angle increment=30} ~
C
-~

BRI 45 .

03X HL 7 2RI IA
\setchemfig{angle increment=45}

BNE—ITSH: #E

SRR DN SHCEMEE, WERAEIBRN T AL, HaS MR L, ARV 360, 360].
FERRT L SR A A, RUE SR ARRT A NI 1 ARG AR

\chemfig{A-[:30]B=[:105]C} Ci\ C\\
\chemfig{A-[:30]B=[::75]C} B B
A/ A/
TR T A S S R, SRS, SRR R E AR T R
oI5l 45 5 B e - 1 1 Ji L Py H
\chemfig{C(-[2]H)-H} |
C—H

AR B RIR A, T A CJRIF T =AM S, RoRkR T 0 7 B H, 2,
4y 6 LT REEIEE H BT,
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\chentig{C(-[2]H) (- [4]H) (- [6]H)-H} H—O—H

SRR, C EIF T =AU, i BRI, SR, B AEIE S HOE X
MIEITIR, < 4RIHET, < 4RI)SE

\chemfig{C(-[:90]H) (-[:200]H) (<[:290]H)<: [:340]H}

BIMESH: #BK
WA TR, ST ) R A e K OR R, nk

\chemfig{C1-C1} Cl—Cl

BCE BN A, [HRAS K \chemf i g+ {3 AN A& H]

%o Aedh 5 KR R 3%
{

\setchemfig{fixed length=true} Cl cl
\chemfig{C1-C1}
}

BT LME R BOE, BOE T AU BOAK R A, R, WERE A2
B v T AO BN LM A. B SR AN SO, P DLBEE S I 0 RAN 7 2 E A1)
J&, HIHEE S AR .
\chemfig{C1-[,1.5]C1} Cl Cl

BOE=FENI SH: ERNIES TFH

R 3 DGR 4 DSECEERN 0 TRAL A RCEREKI, E5AGEE M. NI
%17, ABCD W% —/N7r 15 B, EFG =170 102 Go ABCEHEL N7, BNERD T4
it B8 1) 7 T AR A

\chemfig{ABCD- [1]EFG} EFG
] EFG
\chemf ig{ABCD- [2] EFG}
ABCD ABCD
WE B &R G iR
\chemfig{ABCD-[1,,2,3]EFG} EFG EFG
\chemfig{ABCD-[2,,2,3]EFG} /
ABCD ABCD
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texlive 2022

BEELNSH: Hitt tikz B¥
ATLUERIE, v, 2.

EFG

\chemfig{ABCD-[3,1.2,2,3,red]EFG}

ABCD

SOR TITR B A XA DI RERAT AL, ) DU ic B i 18 B AN R B
W LIAA] tikz BRSO, AREINA tiks ()14

\usetikzlibrary{decorations.pathmorphing}

IR JE RGBS SO B MR 12 HL e T

\chemfig{ABCD-[3,1.2,2,3,red, EFG

decorate,decoration=snake] EFG}

ABCD
NCIRYNTHETDR
EFG
\chemfig{ABCD-[3,1.5,2,3,red,-latex] EFG}
ABCD
BV
M SE RS RN, R AN SR 3L
\chemfig{A-B([1,1.5,,,red]-X-Y)-C}
/ '
X
A—B—C
IR Moy e s ol N 2
\chemfig{0="C=_0} 0—C—0

6.3 N FEH
hEsE
T FR I 5] 1

\chemfig{R-C(=[::60]0)-[::-60]0-[::-60]C(=[::60]0)-[::-60]R}
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O T RATTH N A L, BT 1T 4 7)1

\chemfig{[:75]R-C(=[::60]0)-[::-60]0-[::-60]C(=[::60]10)-[::-60]R}

0
N
N 0

{7
R

(]”‘()

AR NERE 100 THERE S T 1 BB AR T BTN T C &
BhAf, AER

\chemfig{C-{\color{white}C}([:75]R-C(=[::60]0)-[::-60]0-[::-60]C

(=[::60]0)-[::-60]R)}

N
O
/ =
C—R /
R

W n] A 4T 5% J5§-\phantom{C}

\chemfig{C-\phantom{C}([:75]R-C(=[::60]0)-[::-60]0-[::-60] C(=[::60]10)-[::-60]R)}

0

A o)
— N o
/ c=
C—R /
R
o] =

052 oR AR WA 1, WTULAZIS, X M D Az B s, KAz
Ko

\chemfig{A-B(-[1]IW-X?) (-[7]Y-Z)-C-D7}

W—X
/ \
A—B—C—D
AN
Y—7
W LLUEZAN T H BT
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\chemfig{A-B(-[11W-X?7) (-[7]Y-Z?-[:30]L?)-C?}

M
}X———I3::—'(3 \\\
3(———-Z///

)55 A DL B S 1, WEANHS . FHMET, A BE TS a, CEREA, C
M E FII&E TS ab, E&EES A M C. o LLHE— FEAH S SER 1.

\chemfig{A-[:-72]B-C-[:72]D-[:144]E}
\chemfig{A?[a]-[:-72]B-C?[a]?[b]-[:72]D-[:144]E?[a] 7 [b]}

L

\ /

A \\/

B—

E7

PG R IARIA
\chemfig{*5(----- )}

MA TR, A E K
\chemfig{A*5(-——-- )}

IR DU ANTR] R B B )

\chemfig{A*5(-B=C-D-E=)}

A IS FE AT R %I
\chemfig{[:30]A*5(-B=C-D-E=)}

/\c
N
A

/B

AR E LN Ia1, Mi\vskip2mmid G IXAS g2 B 4% A A C R R box ) ) &L,
FECEREBEAL.
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4T

ik

\vskip2mm\chemfig{*5(-\chembelow{A}{B}--\chemabove{C}{D}--)}

D
[:::Ct>>
A
B
B2

I AR R, o A ) o [ A

\chemfig{**6 (------ )}

R BB, B R, S AN 2T 0 30 T 1)

\chemfig{*6(-=-=-=)}
\chemfig{*6(-[,,,,red]l=[,,,,blue]l-=-=)}
\chemfig{*6(=-=-=-)}

\Chemfig{*6(= [, EIE) :red] - [’ EIE) :blue] =_=_)}

S oee)

EZEA T, A MT30 8 ERBIAIN, AP AU
\chemf ig{A-[:-30]*6(=-=-=(-C)-)}
C

WERIY TAEAA N, 70§ HAR SRR TR

\chemfig{X*6 (-=-(-A=B)=-=)}

B
/
N

X

NS

FE3A BRI, AR mIE A, HRESIFELOR )G R/ 200 T
E X, SFE T O RE X, BRPRAE R OB E s R G, (HR S B AL (B T

[ 55 .
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\chemfig{*6((-X)-[,,,,red] (-[6]A)————- [,,,,bluel)}
\chemfig{X-[:30]*6(-[,,,,red] (-[6]A)-——-- [,,,,bluel)}
X
X
A
A

IR BIEROR R, (R AL E LSRN . BB AN B L (AT R, 2R
TANMEZEAE X

IRZ W, Fealbe R4 7iF, TEEE IR, & PRG-I TeL, 31 FHE T
X 3% [0 A [R5 (1) B AR A REAE IR A R — /M0 — . BUREE AN TR b2 b R A
T FFHe 4, AR SRR RSN T R AR AT B R A ), BT RASE—
AN AR A B

IR

VBRSSO PR SR (e, TR RO — .
\chemf ig{*6 (-~ (~*5 (=== (~*4(====))=)) --=-)}

¥, 5 A EILZIRAXE, BIAILEIN B 5 OIS0, FA S 4 A
\chemfig{A*6(-B*5(----)=-=-=)}

X

A =
~\\B

LY — )
\chemf i g {*5 (~—%6 (~%4 (~*5 (~—==) =) ~—==)——=)}
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EHEIEAEGEIEZ LN, WRARIEZ AL, FFhal s ERCE NS AL
JEF R SE 1K o

\chemfig{*8(-(-[:-90,0.1]\phantom{C}? [b]) (<[:-90]OH) ——*6 (————- )
-——-(="[:205,1.5]-[:-90]-[:-45]-[:25,1.5]7[b]l)-)}

OH

6.4 LZHHER
5& X submol T] LA FH 45

\definesubmol{xy}{CH_2} % X EHH T
\chemfig{H_3C-!{xy}-!{xy}-!{xy}-CH_3}

H3C—CHy— CHy; — CHy; — CHj3

ESCRARE M, BR ETIA AR R, AN, S0l e

\definesubmol\xx{C(-[::90]1H) (-[::-901H)}
\chemfig{ [:15]H-!\xx-!\xx-!\xx-!\xx-H}

R DA 455 58 SCHE AT 200 5 I AOACRS, FE95 58 CBEZe 2173 7 N (R ARHS, A I 8 3)
I
\definesubmol\zz[H_3C]{CH_3}
\chemfig{*6 ((-!\zz)=(-1\zz) - (-!1\zz)=(-!\zz) - (-!\zz)=(-!\zz)-) }
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CHs;

H3C CHs

H3C CHs
CHs;

\def inesubmolift fJid n] U] F-H5 K70 TR/ N 731K, 7 R 54 . Ak ik

6.5 XTFR
\vflipnextf3 3 L FXHK, HRIZATEN T I ERE R 97 L RXFRIT

\chemfig{H_3C-C(=[:30]0)-[:-30]0H}

\vflipnext
\chemfig{H_3C-C(=[:30]0)-[:-30]0H}

0
_
ch—c<
oft
-
ch—c\o

\hflipnext 3 /LA HR, ALY, JrEE AT,

\chemfig{H_3C-C(=[:30]10)-[:-30]0H}
\hflipnext
\chemfig{H_3C-C(=[:30]0)-[:-30]0H}

AN

~\\()I{II()///

HyC—C C— CH;
6.6 Lewis 2%

BIRAILFE T lewis, % charge, lewis JEaNFE 1.6a M LU HIRAS T 2 A0 H .

\Charge{45=\:,135=\.,225=\",-45=\ | }{X} X
N

TEVE N K. \Charge{ (8] AR T}, EREBASENI T HE 55 Bk .
\ AREA B AT, RS

\ AR B I H T, XU

\"RFE, F0glKAEE

\ MR, Lk

ZHUE BT T I A AR IS, dn I B R0 R P AR K HL R i
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6.7 FT
\Charge{[.radius=1.5pt, .style={draw=none, fill=bluel}]45=\:, 135=\., .
225=\"}{X} &

A B e X T AT R, ] PLRCE S AN A B o
\Charge{45=\: [{.radius=1pt, .style={draw=none,fill=red}}], .
135=\.,225=\" [{"width=3pt, "style={fill=green}}] X} &

KGR T T

\chemfig{H-\charge{45:1.5pt=$\scriptstyle+$,-45=\|,-135=\"}{0} (-[2]H)-H}
H

+
H—O—H

\Charge{}#!\charge{} X Jjll, K5 IAHHKRR . HEF NG,

o> R T AR R A B A, @ RoRE, R e s B AN S AuE
Y7, A RAEREMN . e S B ASHOEN R, F TR e S S AL E
B ANE R AR T IR AR e A B BT I ORCPALED (K.

W IIREFIRA BEIEHN R 55> T 7E standalone X HIHE S T, LIEEXSH
73 chemfig, FRFN ABFBEBARETTIL.

\chenfig{\vphantom{CH_2}-[@{left,0.75}]CH_2-CH_2-[@{right,0.25}]1}

\polymerdelim[height=6pt, indice=\!\!n]{left}{right}
\vspace{3mm}

—60H2—CH2§—

HITH i\ vphantom{CH_2}/& A T H-HE M AN &1 7011, PIAS &1 70 1 =87 B AR B L 7 )
—&H, B oFORAaUR S — N T B LR AR, SIRE T S Az .
\chemfig{\vphantom{CH_2}-[@{left,0.7}]CH_2-CH(-[6,,1]1C1)-[@{right, 0.3}]}

\polymerdelim[delimiters={[]},height=5pt, depth=30pt, indice=n]{left}{right}
—[CHQ—CH

0] R
\chemfig{\vphantom{CH_2}-[@{aa,0.75}]CH_2-CH(-[2,,1]C1)-[@{bb, 0.25}]}
\polymerdelim[delimiters={[]},height=30pt, depth=5pt, indice=n]{aal}{bb}

(|)1
JCHQ—CH ~

o EIEAT 5L BEAR BRI E L2006, T B MRl L 5
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6.8 —LbimTs

opus I E

\chemfig{A™\oplus-[2,,1]B}

B

A®
Sebr EAAHBER A B, ISR,

\chemfig{A\rlap{$~\oplus$}-[2]B}

B

A®
B i B E A AN e i) R

\chemfig{*5(---(-[,0.2,,,white]\oplus)-(-[,0.2,,,white] \scriptstyle{-})-)}

8

6.9 5 tikz BEH

chemfig{}EAIECA, FrLArI UL tikz B3R5 ] node TR AR 7> 1 30M#EEK, RJA
TP o

chemfig HLE X T RKEKERBER M0 TN, WERASRS3] T chemfig, ] EAIA
BTN (HRZINR tiks HIFFREGR, AT BUR A node J7 Al )0 LK) — L6
I HE I tikz AT AE RS AR, ARSI K RIER .. BEAF ISR RIRBRFMH
REPE, THRATHE. BLAFAEIEFOANFEX)N, BUSTES L.

KPR ESATIERL. chemfig AARBIILFALRE: o REXT5E, W DUMMEIRELSE . tikz (¥ node
TR RAEVERY FETE o .

XHLEEH A tikzpicture FINE R T HIG1 5, w70 1 BRI E A 5y AR 1

\documentclass [tikz]{standalone} %iXH /& tikz, [ K4 tikzpicture g
\standaloneconfig{border=30pt} %H I &5k & /1

\usepackage{graphicx}
\usepackage{chemfig}

\begin{document}
\begin{tikzpicture}

Yonode H.— g B[R gk =2 T RIS A, AeemEk—=a), WFASgeafl
\node at (0,0) {
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\chemfig{\vphantom{CH_2}-[@{aa,0.75}]CH_2-CH(-[2,,1]C1)-[@{bb,0.25}]}
\polymerdelim[delimiters={[]},height=bpt, indice=n]{aal}{bb}
s

\end{tikzpicture}

\end{document}

6.10 chemmove

XATIBIF, standalone KIS I chemfig. chemfig fl55 tikz FLZERERE, W
502 \chemmove, JLiEVE N

\chemmove [EI] {tikzi& ), AJLLIEZ4&iEA)}

chemfig ARENIAEH (BFEFIA) AZhE XL R node 4, W RAHAZMEM, Fif
azobenzene 73 T ARG AT AT, A S UmAE iR, DAY 3 ANl il W20 11
%17, chemfig & SEVF AR N BCE 2, HAAWTT LA bR . R BT -SEGT, Mgy,
R BB PR AL S, 0.5 MALE . AL EBEIEHE [0, 1] XA FHIZLEERINKE X,
R UMRTTERIE ) )" A1 e

\chemfig{N(-[@{b1,0.5}:-120]*6(-=-=-=)) ([, ,, ,blue]l-[@{b2,0.5}:120]
*6 (-=-=-=))=N-[:60] %6 (-=—=-=)1}
\chemmove{

\draw [-latex] [blue] (bl) to [out=120,in=220] (b2);
\draw [red] (cyclecenterl) to [out=150,in=200] (cyclecenter?2) ;
}

N=—

.27 e W i L] \schemestart fl\schemestopffi & #L 4f1 , PR J5 P IR 7~ 5l 7 % ) i Sk o chemfig
5 T 2o kB AR A S N R TI, WUBEERTSE E k, A E R U R
WU SHU e S, SO E SRR A S . ARG AR, T LSS A2 1 2O A2
SR — A L. T controls J7 A5k, AT LA S 4R B
\schemestart
\chemfig{@{a1}=_[@{db}::30]-[::-60]\charge{90=\|}{X}}

\arrow{<->}
\chemfig{\chemabove{\vphantom{X}}{\ominus}-[::30]=_[::-60]
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\chemabove{X}{\scriptstyle\oplus}}
\schemestop
\chemmove{\draw(db) .. controls +(100:5mm) and +(145:5mm).. (al);}

> % NG

\chemmove . | node W& 5 tikz ANIF], FiE M1

\chemfig{*6(-=-=-=)}

\chemmove{

\node [at=(cyclecenter1)] O){.+}

node [at=(cyclecenterl),shift=(120:1.75cm)] (end){\printatom{R~1}};

\draw[-,shorten <=.5cm] (cyclecenterl)--(end);

Rt

node MNP EGESHN, \node [at= ({7 B AFREN B AR %) ] GHinodelf 4 ) {finode I Y 2%} o
Hr node 44 71T LALE Ja 8 1) Rl 2e v 7] AL

chemfig 7% 4 TERUA VIR T V2200 node AFRIORIE 2, T UM R Rk 5230 5%,
2% chemfig FM 51 U1-65 JUIHIF, X8| 1L HE T Hi ka2 \arrow ) & Fl 24 .

T LA — 2] A NS4 B tiks 575

6.11 debug

chemfig [IRAS HAT M 2.6b, AL debug S5,

\setchemfig{debug=true}

et debug i, RBRNER node 4, AT ERIBI, W LR L YR B E 2R A

\chemfig{R-0-C(-[6]0H) (- [2]R)-@{aa}\charge{90=\|,-90=\|}{0}H}

\hspace{1cm}

\chemfig{@{bb}\chemabove{H}{\scriptstyle\oplus}}

\chemmove{ \draw[shorten <=2pt,shorten >=7pt](aa) .. controls +(south:1cm) and
+(north:1.5cm).. (bb);}

|
R—{%—?—%E///%
OH

b IHE A H ) shorten S 1] ) 2S48 AN BEAS S
WA UEFEAEH debug J& W81 node 44 KA,

\setchemfig{debug=true}

\chemfig{R-0-C(-[6]10H) (- [2]R)-\charge{90=\1|,-90=\|}{0}H

186



texlive 2022 6.11 debug

-[,3,,,white]\chemabove{H}{\scriptstyle\oplus}}
\chemmove{ \draw[-latex,blue,shorten <=2pt,shorten >=7pt] (n6-1) to [out=-90,in=90]
(n7-1);}

Mpﬂl

P)

chemfig X EEANBEERL ) 73 T 40CG N BB node %, LFIAET & X T HAAK node 4,
n#, NIMET 2 node & FHIZ /ML ER RS, HB AT node %4 (n L)
- FHET) o XA HAH—AME, e r-1. (RN, RE AL H
I F A3 A, B
Istinline!! ][5> T 2FFHM 1 TS5 1. KEHEE debug ZHN true BT RS,
R 45 H . scheme A H L debug 24, LiIH 7B LS AP chemfig 431, Al
H scheme [ node. {HIZIXIN LA RIESEG 51, WA %7 ERHE. b2 TH node 1R
R o

\setchemfig{debug=true}
\setchemfig{scheme debug=true}
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beamer FEAF TR AAE,  F 52 BB LA 5o

7.1 beamer &R

beamer #— U1 ppt 434 T AN, X BATS AR AEE. EIRiA LA headline,
R AT LA footline, Zcilin] AAG 221042 sidebar left, 47140 IAG A7 104 sidebar right, H (]
B RN N frame I8,

frame XA NEE, frametitle F1 frame R8T BN 2% .

i/ beamer 28, beamer [ d5 i FH LA 744

\documentclass [12pt] {beamer} %8,9,10,11,12,14,17,20

ERIN AN 10pt. XHLA 10pt. 11pt A1 12pt A2 article I FAAKAN, TE AN N K45
o 12pt 2B KITAE, RIESKAEPIR. 10pt Al 11pt A LURCE EZHNE, EES
RIS

beamer ZE[¥] 55— FE DU LU, BRIAAE 43, 4:3, W RMBGEAC—BoE XA B
PIEFAE 16:9, ] aspectratio ZEn] DS LLHI R 16:9, (HAZEEINZE N 16:10, RFK
SHE BB CH R ALE, 16:9 nIRES REUN B A BEAE, 16:10 fREE— 5l Ha
AL H T B ERCA ATAE S 4:3 19, PIHERIAI 43 Bo] H i8R & f 2 i 1)
L. 2EH A H beamer M2, —MIEOL FIEA 43 i, WARBCE IR AL 2L, Wilf
EULNAEREHARX, 16:10 thiglr. MEHIIME, I tbBiR/N, TN s 2R

\documentclass[12pt,aspectratio=1610]{beamer} %EKI\ 43

beamer JERIARIRIE default, AN EATAHAR L& default ik, % headline. footline
MIZEA sidebar, R frame M58, RIFBRIABINRAH 2 #0%A, 4 FAs AER—EKE
(PRSI, AR OB S DI RE . XA SRS N A TCE, RN 0T DUE 55 AEiX
MNIREF L Bl T HaX AN KA 4 BnBEE s T NA, AR gk Dihe.

beamer KB . BIMAC A AR E ST T, WTEL BIE S 5 IO ISR B BE (2, fic
B

i PSR E: Warsaw Fl Berkeley o

\usetheme{Warsaw} %headline fll footline

Warsaw B E T headline fll footline. headline 1 footline #4225 11 box, headline
B IR YT AT BN RN N, footline HL W A B I 7R Fm 24 FK
Berkeley #MR W E T 2108, AN EREH . AEE . 200 0T RN RN N,

\usetheme{Berkeley} %/rilif*
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N NN KA Berkeley AR LE#GE A 16:10, Berkeley ) frametitle &5 EERK T, M2 A]
REXFE M LU IE &, (AR T HEZ N AR, Warsaw BOE A 4:3, headline 1 footline
HRMAEN, HHSEARRIR K. EE W default, FEUEHA BELESHTEHABL title XFF
(55 by R 23 il o i HUREE tex SCPFEAT \section, ZiiEAEE) pdf st Bk BEE, AT BN
I H s AT aT LA pdf 128 8kE: .

BN E T —EBCE, WO LRz, st E A IR, XA AR

IIE AR BRI (IR IS (B R, A R BBt

TR A )R -

\usecolortheme{seahorse}

seahorse WKL OR, EHINANALE Berkely BMRALFF . beamer BN T —RFIFE T, 4
NRAFUFEIAZ . beamer M S FIBHCRIEC €4 1 7R .
beamer [ AN EBMCA fonttheme, ERINTFAAAKIFHE, serif & — WL IIIEF

\usefonttheme{serif}

7.2 frame

BE—A™ frame EI/E— UL ppt, beamer [FFEARNELL A

\documentclass{beamer}

\begin{document}

\begin{frame}{}H 5 frametitle} %frametitle 1] LM%
Ea

\end{frame}

\end{document}

AT PUR ] frametitle iy 224 W & bRl

\begin{frame}
\frametitle{ Yy WL HIAR} %554 T E—A+

\end{frame}

A LATCE FhRdl, (HJE 20 frametitle £77E N A 23 WoR bR

\begin{frame}
\frametitle{4Hy T i Ar i}
\framesubtitle{MHI WM THr} %UWIRAEA frametitle NARL

\end{frame}

frame FJSH

frame A JUANELEH H 1S40
1. WAELETIES, BRI B

\begin{frame} [t]{}
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\end{frame}

2. allowframebreaks: WANK H35 71

\begin{frame} [allowframebreaks] {}

\end{frame}

EANTNEEFEA T, D IERN 5 DU A — JU IR, — DURDN LA i . i A
— M A T B A N A 0 T

3. shrink HBh%i/ NN EICE ), TR shrink S50 evil, AH#ELE, RS . BLE
H squeeze 4, WE L4, WMRNHERKKIRSEBHTEH, BARRGH. AL
WIE BTN AN

\begin{frame} [shrink] {}
R
\end{frame}

1% 4D

\begin{frame} [fragile]{}
\begin{lstlisting} %LU fragile 24
code

\end{lstlisting}

\end{frame}

£ frame AT, HTDMEH 20 SVERERLRATIR AU, (ER AN RERE M\iffalse. . \VERE 24T
). ATLMERIEER A& A frame M5,
TR frame, W] LMIHI R 1241

\begin{framel}}<presentation:0>[noframenumbering]{title}
frame N %
\end{frame}

A LA £ [P presentation: , 1R 25 NG f5 11 (R ZE T0T 0 0] LAAN o

\begin{frame}}<0>{title}

7.3 beamer BEMX I DE=IFE

beamer A A HE SR IAEART 47, A AR, ZE REIAL HRM & — N mt 4r
T

\begin{frame}{}

\begin{columns}[t] %Z 4= L FXF775K, Bl
\begin{column}{8cm} %74=, {uffi's Bl L5

s

\end{column}

\begin{column}{0.33\textwidth} %7 & 1) 5 7h—Fh e L7\
\end{column}

\end{columns}

\end{frame}
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|

WRFTFEFEZE, MEZREILAD column BRI, FAIEDEREMERTEBIXFTRE.
B B RS 0.33 IRERA T EE B . default BTN e B, FIEE— A1) Scm T
FEEE R, AESCFAEATAIS dmm TR, ASEBRSCE .

7.4 BFE. %, BRIGFMPE

B®
beamer LA LIN# H 3%, —MH M —1T frame MNELH %

\begin{frame}{ H 3}
\tableofcontents
\end{frame}

IR Z MR FRAT A BB 45 s H o, nl LAAE i T I 457 T pausesections.

\tableofcontents[pausesections]

BE—/NYHT, AR AR Y ET H xR H =, Al PRI currentsection

\tableofcontents[currentsection]

MAHXABRZ, SHIEGEDMEE, SEHEREA P ER. HEWREXHA
JL%k, HkMEARIBBIR K, FFAFEM. MW & Kbeameresectionintocl) J7 V2 I AN 7 H ,
beamerbasetoc.sty SCH BAS KA T ISR Bk R B, e a5 1) 795 42E i— M\ parbox,
Ff\tableof contentsifif)Jflidl 2, PR H AL idn /Mo RGP H setspace Y spacing FEE
HAEE, BCEATH . XANTNEE AR SR IR, ANBIN#A Az .

\parbox{\textwidth}{
\begin{spacing}{1.5}
\tableofcontents
\end{spacing}

I

BRI H AN NS, T DU T T A A

\setbeamertemplate{section in tocl}[sections numbered]

\setbeamertemplate{subsection in toc}[subsections numbered]

g

UR A BEAERAL B 45, B FLAE N5 U2 N \pause tF f1:

\begin{itemize}
\item 5 \pause
\item H:/K\pause
\item f5J5\pause

\end{itemize}

2 BB RN A EIZER W, B item o INTEAURBRGL, R LCRHT R 77 2K
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\begin{itemize} [<+->]
\item TP55C
\item /X
\item )5

\end{itemize}

R —T A Z A itemize P85, T LIRS frame AFH, £ itemize S IEASH B LR
H—‘—\‘Ijjﬁéo

\begin{frame} [<+->]{ I Fframelt 1}
\begin{itemize}

\item A

\item B

\end{itemize}

\begin{itemize}

\item A1

\item B1

\end{itemize}

\end{frame}

BRI

Iy s R BEAZIYF I8 4 s, T LAfENitem Jo A0 s AR, v s R N AE 2R 45 5 HL .

\begin{frame}{ .7~ I}

\begin{itemize}

\item<1-> % %n-K/mM n A5 HER

\item<2-> Hk

\item<3-> /5

\end{itemize} %X 145 R 5 F 1 IRIF N 5 A 7]

\begin{itemize}

\item<1-> Zf—

\item<2-> %

\item<-3> F= %-n XM 1 B n J5ER
\item<2,4> B0 %2 fl 4 KEx, HRARER
\end{itemize}

\end{frame}

ERfER

beamer BRIAE X T fi\alert HZL 0, % fi\structure .

\alert{® &}

\structure{Z% 5}

FERE % s AT BUIIA alert, ZEHI T4 H

\begin{frame}{alert}
\begin{itemize}
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\item<1-|alert@1> ¢
\item<2-|alert@2> H:iX
\item<3-|alert@3> /o
\end{itemize}
\end{frame}

KRS (4% H & alert ERINZL(, Ay 2ol A I EE, vl LLR R I 88 T 2 S B
f, R IFASEH B, W] U . DA B] X pdflatex 748, xelatex B (T &
B, AT RSO WRCE SR AR, AT LU E colorbox 5 HUkR R4 H .

\begin{itemize}

\item<1->\alt<1>{\color{red} & 5G}{\color{gray!30} &4t}
\item<2->\alt<2>{\bf\color{purple} X} {\color{red! 30} H X}
\item<3->\alt<3>{\colorbox{blue!30} {1 /5i}}{\color{gray! 20} i/}

\end{itemize}

753
beamer HL ] DUBEE WEEIHL, 0 A6 7R B 2 =1 U IR

\begin{itemize} [<+->] [1abel=here] {iX 5k B~}

\item T§5E

\item X

\item )5

\end{itemize}

\hyperlink{jumptosecond}{\beamergotobutton{Jump to second item}}
\hypertarget<2>{jumptosecond}{?}

DA TS 1S label, AREHIR—ANJ5H6, XA label & TR 72K, XA
A5 AT 2L

A DAERT AL RIS frame AP HL, XA frame FFE W ELF [label= #7], R EBEAIHIF
hAMERNFESDANBEASE, S,

\begin{itemize} [<+->, label=herel{Z4 B~} %iti x5k
\begin{itemize} [<+->] [label=here]l {iZ 4 B~} T 1L STk

T DA F \uncoverfit 2 % 4T BRI

\[

\begin{aligned}

£ (x)&=a+b+c\\
\uncover<2->{&=d\\}
\uncover<3->{&=e}
\end{aligned}

\]

RHREBAT Hon vl LUK H \pause it 2,

\begin{tabular}{1!{\vrule}cccc}
Class & A & B & C & D \\\hline
X&1&2&3 & 4 \pause\\
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Y & 3 & 4 &5 & 6 \pause\\
Z&5&6&7&8
\end{tabular}

B R MR T \ons1idedir 4, INEF A% 5 B i1

\begin{tabular}{1!{\vrule}c<{\onslide<2->}c<{\onslide<3->}c<{\onslide<4->}c<{\onslide}
ct

Class & A & B & C & D \\

X&1&2&3&4\\

Y& 3&4&5 &6 \\

Z&5&6&7 &8

\end{tabular}

FEHALN frame HLUCEALHL, TLIBEAL S “IB 4 Bon” X0, WiReE EHE 4% B i
UL, ] DAL BB B O AR s, NI 7 s e 202 Ik o

\hyperlink{here<2>}{\beamerbutton{Jump to other framel}}

£ H frame

\begin{frame} [label=labelname] {frametitle}
e
\end{frame}

\againframe{labelname} % f.7~5AH A1) — 1T

7.5 BEF

beamer HL N7 & A H#E:H \includegraphics [1{}E 0], X—/N15 EBEYFE R 1 —LeREk 4G
o
EEBRLK

X B JEAT SR IR

\begin{frame}

\framezoom<1><2>[border] (Ocm,Ocm) (2cm,1.5cm)
\framezoom<1><3>[border] (1cm,3cm) (2cm,1.5cm)
\framezoom<1><4>[border] (3cm,2cm) (3cm,2cm)
\includegraphics [height=5cm] {fig/tju.pdf}
\end{frame}

KR E X T =A™ framezoom, XJ & R R AL AT R TBOR, border 3K IR W /R BUKIX.
SRR TARE, 5 TR AR R s SR OROR DS R0 M AR bR o B R RCR 22, RN, AR5
BEBRH O — I AU B AN R X8 3X AN D RE AR AR AR A5 I R AT H

FTHBX A AN EL N frametitle, 5 003 JRABOR BT I title FO47 4% SR R 24
B HTNEMTES), AR R, W S I REUBCRIN,  title U .
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\begin{frame}<1>[label=tjuzoom]
\frametitle<i>{title}

\framezoom<1><2>[border] (Ocm,Ocm) (1cm,1.5cm)
\framezoom<1><3> [border] (1cm,3cm) (2cm,1.5cm)
\framezoom<1><4>[border] (3cm,2cm) (3cm,2cm)

\pgfimage [height=5cm] {tju.pdf} %% Rzl i 5 X
\end{frame}

\againframe<2->[plain] {tjuzoom}

ZEES

TEAH AL R 25k 6, S A 2 a5 B & 7, F\llap{\includegraphics<>[1{}},
PTG W BOE s, JT RS N BCE B e s A A, R T A IRCE R Y A

\centering

\includegraphics<1->[width=6cm]{tju.pdf} %z AN llap
\llap{\includegraphics<2>[width=9cm]{2. jpg}}
\llap{\includegraphics<3->[width=3cm]{d-2. jpg}}
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

\end{frame}

\Uapif A — AN, R E 9 m— 38, BOREAT, WRA S, JammE R LA S Mt
FEeE ok B R i A 15 s e SR TE Y A AR R P A
Al PMER xmpmulti £ 0452 &,

\usepackage{xmpmulti}

BB 4 d-0v d-1 Al d-2, I o ) LA o

\begin{frame}{{{ Hxmpmultifl}

\center

\multiinclude [graphics={width=7cm},format=jpgl{d}
\end{frame}

XRE B R R IR R 5 P s, B L7 ) AL B IR0 5% multiinelude 3 SCRFREFEE 462 5 »
xR R AT 2 R
R IR, ST — oK B A s

\multiinclude[<+>] [graphics={width=7cm},format=jpgl{d}

fFH xmpmulti G558 & LU F B F, JCI R B 22 IR OC 5 00, 4R Jo ki 2
IR, EUFH tikz 1) node SRSERLE K AR, WAZIINER tikz f.

\begin{frame}{}

\center

\begin{tikzpicture}

\node at (0,0) {\includegraphics<1->[width=7cm]{tju.pdf}};
\node at (0,0) {\includegraphics<2>[width=6cm]{2.jpg}l};
\node at (0,0) {\includegraphics<3->[width=6cm]{d-2.jpg}};
\end{tikzpicture}
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\end{frame}

XFEEE R IR E A E b, RSO R R, AR, A5 SHEH Eon ). X Ry Al
a] PR 2 B BoRAL S, IR BRI BN AUR .

beamer W] PIMER g, EyERIEA LS, TSR IRER, XHE ZEEAF .
7.6 fEHEMNIEEIEZA
XEMFAR

PRI 55 W B HERE R ragged2e £, FROESCIRHERUR B AT

\usepackage{ragged2e}
\justifying\let\raggedright\justifying

WEF
FARRERR I INZ T L) T, beamer B WCE TR 115 f1) S \setbeamerfont{beamer-
font name}{ 74}, beamer-font name +& beamer .4 & X FAE4 .

default MR I frametitle & MK, CIKutf8 M2k ¢, \bfseriesFI\bf %] ¥ i &
A

\setbeamerfont{frametitle}{series=\bfseries}

IV EINN R SN

\setbeamerfont{frametitle}{size=\large,series=\bfseries}

WA xelatex G, WIFEE SCDGEFE, HUNIBCEDGE AR AR, 8l BCEDLET) bf
PRAR, MO BRI AR R

\setbeamerfont{frametitle}{series=\bfseries\heiti}

W'H itemize Fl enumerate H 7K, NS EG HE AR KNI baseline K/,

\setbeamerfont{itemize/enumerate body}{size*={14pt}{20pt}}

Rt

beamer H'iE XN SFHIES]) /& \setbeamersize{} W F %, default FA/LAEE N 4mm

\setbeamersize{text margin left=4mm, text margin right=4mm}

BEECATAREEIE, R B SOBAR, BB e AR I, AR e BB RS A AT 2K

\setbeamersize{sidebar width left=1.5cm} %right 4710t

1% E beamer Eifa

beamer B & —XTEIE, FIs ORI 50,
Eetnse X RFa title MBS, £330 2 title 2% T colorbox .
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\setbeamercolor{title}{bg=cyan!20,fg=black}

WERIERPEH, XHBEZEH titlelike, IXFEXT framesubtitle t 473k

\setbeamercolor{titlelike}{fg=white,bg=blue!70!black}

SR BT I AN s IR BT RREAR I X 2 iy o B0 6K A L R AEAR
MBI, JRfE IR0 B R AE S, XA S0 L.,

% E beamer &R

W'E beamer B 1) ) A \setbeamertemplate{ i 4 H W7}, IXANTE AL BN B T 1 2
fith, IX—/NYT S ST N TR Rl — L B v

17t footline #H A VI, \insert. .. & beamer W& T4, TLIHA TS, /E#H . 47, &
H. Mg N RS,

\setbeamertemplate{footline}{\tiny\insertpagenumber}

£ default BiH, WEAE footline AT, AL HAEMKIAKE FHIF L. HATEEEHS
KRAE LEMTARATN GTR o

FEZETARAERN TS, \vAllHZh % BT, J5 G &5 1 2pt, S Ui A E
FE b, WWERFEEEHS 1o B HAEA G, Jr AN BCE 22 58 5, AIEE BRI
EEEYEEEEE P S

\setbeamertemplate{sidebar left}{\vfill\tiny\insertpagenumber\\ [2pt]}

WERISIFF

BEE HRIATS IR, BRAZ B,

\setbeamertemplate{section in toc}[balll % %'y
\setbeamertemplate{subsection in toc}[square]l % J%i"s

WHE itemize Fll enumerate TG |5FE, — P =)Z, item. subitem Fll subsubitem, items

= AR E M

\setbeamertemplate{itemize item} [square]
\setbeamertemplate{itemize subitem}[square]

\setbeamertemplate{enumerate items}[ball]

He B2
IS

i Bt e s 0 mT A W B (L (1 v

\setbeamercolor{background canvas}{bg=blue!20}

2%, Wy ZAE T B EAAR TR ), P B At (a7 5t

\setbeamertemplate{background canvas}[vertical shading] [top=white,bottom=blue!40]

FETE 5 EATI T, IR A0 gt (ke ORISR B
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\setbeamertemplate{background} [grid] [step=1cm]

HAN logo
N logo MITEAJRT #, HFFEWE logo BITT, K24 logo WAL B AERR AR E4F T

\logo{\includegraphics[height=0.5cm]{fig/tju.pdf}}

XFT defalt B, logo FIBRIAL EAEATTUR AT N AALE, B EIT WAEK GO SFHHZH L.
EALEA R H . R BSOXALE, DA A LR logo, 752 HILM A logo,

AR logo HITER) N

\setbeamertemplate{sidebar right} %A1t JCHN%
{
\vfill

%o DR B BRI K (0 3 T2
\llap{\usebeamertemplate***{navigation symbols}\hskipO.1cm}
\vskip2pt

}

\llap{MWAEH, KW AN TE, TR ER. RAOERAREALRIEE, JHRTELE
ISR T AL
SRIG A logo MINIE, HLAUNAE/C RS, AN A

\setbeamertemplate{sidebar left}
\vfill

\rlap{\insertlogo} %7Zc¥mil 5%

}

default #itR, Toi® logo TEZLINASE AT IHAS, WIH logo RFHEK H AL SCF IR
BN, #es E HAE S SCF AN B R BRI A, logo ROTAR/N, HHE text
margin 751, XFEASES LFA M. 1 sidebar IR, logo W ETE sidebar &R ANE 1
Ji% . headline LLHTE B, logo JUAE headline I

M NBAF logo HAENL B IR AE frametitle 4734, XA BB A E A Tl A L8 K. K
logo AL IR B b, EFAUVA & B — AUEE, RIE B SUH N AR Y outertheme SCAFH 1)
frametitle #$3, LUIME beamerouterthemedefault.sty. ¥ frametitle Xf N[ box 5 5 H #2445
N BRIA A \textwidth, fRE logo I A/NEE— R box 1% % . N 2EAE\textwidthfIK /],
R IAERNIZE P A beamercolorbox TE. A% H ] \setbeamertemplate{frametitleH&
o frametitle FE3X, HARFME 7M1, (HEXAMAEFE AL, frametitle FBRCE IR H 5
{155, 4 framesubtitle FIEAH B EA TR, FH EIATE L AIH] 725 F B framesubtitle JEik R
TNo FLUNEERIN 43 LB, box %6 EAE M M0, 9\textwidth, logo )} 0.7cm ¥ 0.8cm, L
FATE 0.1cm WFE.

B IAE frametitle 230, WG logo ) ir4 5 246 N frametitle B4y 207, 7F
logo 5 frametitle Z [A]7K~F- 58 FH— fi[A]EE, frametitle XTI box 56 AR & \textwidth. ANEL
R e s AT e eI, logo IR BB E ML /AN T, BN frametitle
L. FrLAZES 545 logo JHAE frametitle A7 K /N iidi B o b I IS8 R S 205 Sl 2 28 T
default FH o
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L copy BARCCPERI AT tex Ha I, IXAR R LLINRAAE SCERIARAR AN S 500 0K (1) 225
Ao beamer NAZIEBERINZFT H S R ICHZ HLE, TXRE AT AR IS5 2B USRS A il &
AR

7.7 beamer NEH box IfiE

beamer WNE T M box #8%, H ' beamercolorbox A& B AHR ) 3 T H,

fai i i beamercolorbox ik beamerboxesrounded,

\begin{frame}

\setbeamercolor{uppercol}{fg=black,bg=green!30}
\setbeamercolor{lowercol}{fg=black,bg=gray!30}

\begin{beamerboxesrounded} [upper=uppercol,lower=lowercol,shadow=true,width=\textwidth
H{AKY

\ [

f(x)

\]

\end{beamerboxesrounded}

\end{frame}

beamerboxesrounded HJZE, W LI tcolorbox {4,
beamercolorbox #EE) ST £ 28, N+

\setbeamercolor{bgcyan}{fg=black,bg=cyan!20}
\begin{beamercolorbox} [wd=\textwidth,left,sep=3pt,shadow=true,rounded=true] {bgcyan}
\bf \large beamercolorbox is a colorful box with many parameters.

\end{beamercolorbox}

7.8 beamer &IIZIT

beamer B TE I IEARTEVEHESL Ky

\setbeamertemplate{ 4 7}
{
\begin{beamercolorbox} % #1414 box

\end{beamercolorbox}
\begin{beamercolorbox} %nJLLE S box, tHHLFTRITF]

\end{beamercolorbox}

3

BB, LT AR T )l T LA AR R R R A K
RIS iR, HEREA T T i 05 K

\defbeamertemplatex

\usebeamertemplate***
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R S fEtexmf-dist/tex/latex/beamer H &, TR SO IR D, 2R E S
innertheme Fl outertheme XA, DL FAARFIENE CAFEF . innertheme 2% 'E frame 435
HEN AR, outertheme T2 frametitle. headline. footline I sidebar M52,

HAREE I, beamer BT I KR T \setbeamertemplateifi f1) il beamercolorbox ¥
58, {H/2 beamer FAR VI AHR ZBP) . WTEX S 2 MOR IR R 2. K2 2 it 2
HEAEAE N EBISOERE BB R ARTE R MRV, EEIUNGE default ¥ PYAS 32 B S
THiG .

7.9 BNEFIENX frame BIFF

AT default B, H tcolorbox MR . ¥4 frame Bl tcolorbox. H.$%
5T fragile %, FrLL Istlisting 350 L E BAEH .

\documentclass{beamer}

\setbeamersize{text margin left=4mm,text margin right=4mm}

\usepackage{CJKutf8}
\usepackage{listings}
\usepackage{tcolorbox}

RHHTE X frame FEE

\newenvironment{myframe}{\begin{frame} [fragile,environment=myframe] \startbox}{\
stopbox\end{frame}}

\newcommand\startbox [1] []1{\vspace{2mmn}\begin{tcolorbox} [colback=cyan!5,colframe=
blue!60!black,width=12cm,height=8.9cm,#1]}

\newcommand\stopbox{\end{tcolorbox}}

\begin{document}
\begin{myframe} [title=frame]
here

\ [

f(x)

\]

\end{myframe}

\begin{myframe} [title=frame,colback=red!5,colframe=red!60!black]
here

\ [

f(x)

\]

\end{myframe}

\end{document}

AT frametitle £E tcolorbox #MB, tcolorbox ¥ title

\documentclass{beamer}
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\setbeamersize{text margin left=4mm,text margin right=4mm}

\usepackage{CJKutf8}
\usepackage{listings}
\usepackage{tcolorbox}

\newenvironment{myframel} [1] []{\begin{frame} [fragile,environment=myframe] \frametitle
{\hskip5pt #1}\startbox}{\stopbox\end{framel}}

\newcommand\startbox [1] []{\begin{tcolorbox} [colback=green!5,colframe=black!20,width
=12cm,height=8cm,#1]}

\newcommand\stopbox{\end{tcolorbox}}

\begin{document}

\begin{myframe} [media] [colback=green!5,colframe=blue!50!black]
here

\[

f(x)

\]

\end{myframe}

\begin{myframe} [media] [colback=red!5, colframe=red!50!black]
here

\[

f(x)

\]

\end{myframe}

\end{document}

XA AR A [ 52 43 LB, Shae bbb, 8 A2 i 45 B 2 N 2 1240 . teolorbox
IR DLUESHT e RS I )7 20K teolorbox @l 2] beamer HLIE S ANEE 1 o

202




abstract, 49
amscd, 94
amsfonts, 95
amsmath, 80
amssymb, 95
anyfontsize, 18

array, 37

background, 73
balance, 49
beamer, 189
biber, 8, 55
biblatex, 8, 55
bibtex, 6, 52
bibunits, 54
bicaption, 35
bigints, 89
bm, 90
booktabs, 39

chapterbib, 53
chemfig, 173
CJKutf8, 4
colortbl, 39

ctex, 6

empheq, 95
environ, 155
epstopdf, 15
esint, 89
eso-pic, 73

exam, 167

fancyhdr, 70
ffuserguide, 76
float, 75
flowfram, 76

footmisc, 71

Index

footnpag, 71
framed, 32

geometry, 27
glossaries, 12

graphicx, 33

hangindent, 20
hyperref, 45

ifthen, 12
imakeidx, 10
include, 3
indentfirst, 20
input, 3

letter, 72
longtable, 44
Iscape, 28

makecell, 40
makeglossaries, 13
makeidx, 9
makeindex, 9, 11
marginnote, 22
mathrsfs, 96
midpage, 21
minipage, 22
multicol, 74

multirow, 42

natbib, 6
natlib, 52
nicematrix, 91
nomencl, 10

ntheorem, 98
oplotsymbl, 96

paracol, 75

203



texlive 2022

pdfpages, 28 sa-tikz, 146

ps2eps, 14 shadings, 117
psnfss2e, 20 shapes.arrows, 130
pstricks, 13 shapes.geometric, 125

shapes.multipart, 130

setspace, 19 shapes.symbols, 129

showexpl, 159 through, 140

subfig, 36 tikz-3dplot, 137
subfigure, 36 tikz-among-us, 152
tikz-cd, 151
tikz-dependency, 151

texdoc, 1
threeparttable, 43

threeparttablex, 44 tikz-dimline, 151
tikz, 101 tikz-feynhand, 150

3d, 136 tikz-feynman, 150
tikz-network, 151
tikz-optics, 151
tikz-palattice, 150
tikz-planets, 150
tikz-relay, 146
tikz-timing, 146
tikz-trackschematic, 151
tikz-truchet, 152
tikzducks, 152
tikzlings, 152

decorations.shapes, 132 tikzmark, 151
hf-tikz, 150 tikzmarmots, 152

intersections, 141 tikzorbital, 150

karnaugh, 151 tikzpeople, 152
tikzrput, 152
tikzsymbols, 152

titleps, 58

titlesec, 58

titletoc, 58

angles, 113

arrows.meta, 106
backgrounds, 120

calc, 138

circuitikz, 146

circuits.ee, 144
circuits.ee.JEC, 144
circuits.logic.IEC, 144
decorations.markings, 132

decorations.pathmorphing, 132

math, 120
matrix, 142
mindmap, 143
perspective, 138
pgf, 101
pef-spectra, 150

ulem, 25
pgfornament, 152 umoline, 25
pgfornament-han, 152

pgiplots, 147 writel8, 7

pinoutikz, 146

xcolor, 29
itioning, 123
PZZ;i‘;;lnngO xdvipdfmx, 14
Z7
q xeCJK, 5

quotes, 114 )
xmpmulti, 196

204



	前言
	目录
	1 编译方式
	1.1 使用latex编译
	1.2 使用pdflatex编译
	1.3 加载xeCJK包且使用xelatex编译
	1.4 参考文献
	1.4.1 natbib包和bibtex编译方式
	1.4.2 biblatex包和biber或bibtex编译方式

	1.5 索引index的编译
	1.6 符号表nomencl的编译
	1.7 专业术语表glossaries的编译
	1.8 画图包pstricks的编译
	1.9 文件格式转换
	1.10 texmf-local的使用

	2 排版
	2.1 基础设置
	2.1.1 字号
	2.1.2 行间距
	2.1.3 字体
	2.1.4 缩进
	2.1.5 横向空白和纵向空白
	2.1.6 对齐
	2.1.7 分页
	2.1.8 边注
	2.1.9 图文混排
	2.1.10 常用类的选项
	2.1.11 划线
	2.1.12 条目

	2.2 页面设置包geometry
	2.3 颜色包xcolor
	2.4 盒子box
	2.5 插图
	2.5.1 基本用法
	2.5.2 设置caption形式
	2.5.3 子图

	2.6 表格
	2.6.1 基本功能
	2.6.2 三线表
	2.6.3 表格颜色
	2.6.4 单元格内换行makecell包
	2.6.5 同行合并列
	2.6.6 同列合并行multicol包
	2.6.7 表格脚注
	2.6.8 跨页表格longtable
	2.6.9 表格单元格内的公式环境
	2.6.10 参考书和一些有用的包

	2.7 超链接包hyperref
	2.8 文章article类
	2.9 参考文献
	2.9.1 bib格式的文献条目
	2.9.2 natlib包+bibtex编译
	2.9.3 natbib包情况下分章参考文献
	2.9.4 biblatex包+biber编译
	2.9.5 biblatex包+bibtex编译
	2.9.6 biblatex的常见功能介绍

	2.10 版面设计titlesec、titleps和titletoc
	2.10.1 页眉页脚的样式
	2.10.2 章节名称的样式
	2.10.3 目录样式
	2.10.4 公式图表
	2.10.5 扉页设计
	2.10.6 其他常用书籍排版

	2.11 页眉页脚包fancyhdr
	2.12 脚注footnote
	2.13 信letter类
	2.14 背景水印
	2.14.1 background
	2.14.2 eso-pic

	2.15 文章内分栏
	2.15.1 多栏multicol包
	2.15.2 交互两栏paracol
	2.15.3 更复杂的多栏版面flowfram


	3 数学公式
	3.1 行间公式
	3.2 独立公式环境
	3.3 amsmath包的基本用法
	3.3.1 自定义函数
	3.3.2 amsmath包的公式环境
	3.3.3 一些格式调整

	3.4 分式和displaystyle
	3.5 开根号的细节
	3.6 括号
	3.7 积分
	3.8 矢量
	3.9 矩阵
	3.10 狄拉克符号
	3.11 复杂上下标
	3.12 一些比较常见的特殊形式
	3.13 结构型公式
	3.14 标注重点
	3.15 数学符号
	3.16 mathtools
	3.17 定理
	3.18 网页公式

	4 画图包tikz
	4.1 直线
	4.1.1 坐标
	4.1.2 线参数
	4.1.3 箭头和arrows.meta库

	4.2 矩形、圆、椭圆和弧
	4.2.1 矩形
	4.2.2 圆和圆弧
	4.2.3 椭圆和椭圆弧

	4.3 曲线
	4.3.1 任意曲线controls方式
	4.3.2 任意曲线bend方式
	4.3.3 抛物线
	4.3.4 正弦余弦曲线
	4.3.5 plot语句

	4.4 一些功能
	4.4.1 标识角度angles库
	4.4.2 剪切clip
	4.4.3 网格grid

	4.5 循环foreach
	4.6 渐变色和混色
	4.6.1 渐变shade
	4.6.2 透明transparent
	4.6.3 光学混色blend
	4.6.4 奇偶原则

	4.7 分层
	4.8 数学库math
	4.9 node
	4.9.1 基本功能
	4.9.2 命名node并使用node名坐标
	4.9.3 edge操作
	4.9.4 node的形状和shapes.geometric
	4.9.5 node的其他库

	4.10 定义样式
	4.10.1 修改默认样式style
	4.10.2 自定义样式
	4.10.3 自定义带参数的样式
	4.10.4 修饰库

	4.11 三维坐标
	4.11.1 默认三维坐标
	4.11.2 3d库
	4.11.3 tikz-3dplot包
	4.11.4 perspective

	4.12 坐标计算calc库
	4.13 几何做图
	4.13.1 through
	4.13.2 相交intersections
	4.13.3 相切
	4.13.4 calc库和几何做图

	4.14 matrix库
	4.15 思维导图
	4.16 电路
	4.17 pgfplots
	4.17.1 二维函数画图
	4.17.2 二维数据画图
	4.17.3 三维函数画图
	4.17.4 三维map图
	4.17.5 从数据画三维图

	4.18 基于tikz和pgf的科学包或tikz库
	4.18.1 高亮数学公式
	4.18.2 物理类
	4.18.3 量子
	4.18.4 光路图包tikz-optics
	4.18.5 工程
	4.18.6 chart
	4.18.7 其他

	4.19 基于tikz和pgf的其他包
	4.19.1 装饰纹包pgfornament
	4.19.2 tikz-among-us
	4.19.3 tikz-truchet
	4.19.4 动物包
	4.19.5 符号

	4.20 几个光路图的例子

	5 一些有用的包
	5.1 standalone类
	5.2 计算机程序语法高亮：listings
	5.3 tcolorbox
	5.3.1 数学公式
	5.3.2 theorems
	5.3.3 tcblisting

	5.4 动图：animate
	5.4.1 利用多张图片实现动图
	5.4.2 tikz直接画动态图
	5.4.3 tikz多张画图方式
	5.4.4 时序控制
	5.4.5 转换成svg动图

	5.5 试卷：exam类
	5.6 其他一些不务正业的包

	6 化学分子式chemfig
	6.1 基本设置
	6.2 键的基本语法
	6.3 分子结构
	6.4 结构复用
	6.5 对称
	6.6 Lewis形式
	6.7 高分子
	6.8 一些细节
	6.9 与tikz混用
	6.10 chemmove
	6.11 debug

	7 演示稿beamer
	7.1 beamer模板
	7.2 frame
	7.3 beamer自定义的分栏环境
	7.4 目录、暂停、显示顺序和跳转
	7.5 图片
	7.6 简单的设置语句
	7.7 beamer内置的box环境
	7.8 beamer模板设计
	7.9 两个重新定义frame的例子


	anm3: 
	3.9: 
	3.8: 
	3.7: 
	3.6: 
	3.5: 
	3.4: 
	3.3: 
	3.2: 
	3.1: 
	3.0: 
	anm2: 
	2.3: 
	2.2: 
	2.1: 
	2.0: 
	anm1: 
	1.23: 
	1.22: 
	1.21: 
	1.20: 
	1.19: 
	1.18: 
	1.17: 
	1.16: 
	1.15: 
	1.14: 
	1.13: 
	1.12: 
	1.11: 
	1.10: 
	1.9: 
	1.8: 
	1.7: 
	1.6: 
	1.5: 
	1.4: 
	1.3: 
	1.2: 
	1.1: 
	1.0: 
	anm0: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


