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1.1 {#H pdflatex miF¥

tex SCAFARSCARSCAE,  JsU B ] DURAEAT SCARg A S o B IS MR 5 tex SCPF
KI5, Dy TR L, AR BATREBTAT tex SCIFIAIHI T 40 a.texo

pdf % 20 3 FH 1 SCAERS R, A pdflatex 4 7 AU n] LL— 2B BILT 3kAF pdf 0. BT
Yo RHR P AL FF pdflatex i iale  FIRIAIE] 705 TS0 CIK.

\documentclass [12pt,adpaper]{article} %IRIAJE10pt

\usepackage{CJKut£8} % Lhliffjrh 3, 5pdiatexfii & H
\usepackage [T1] {fontenc}%fif ¥ &= Hilfi, A5 ] &l

\usepackage{lipsum} %PfHLJE AL
\usepackage{zhlipsum} %FHALH IR

\begin{document}
\begin{CJK}{UTF8}{gkai} Ygkai LA, AR iEgbsn

THEOMN AT, AL IRTT NA BEIER s . Hh T 2052 AT IR .
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\verbl|\|a
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$\setminus$a

\lipsum[1-3] %4l \—Btoe 3L
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\zhlipsum[3-6] %4l A—BtHh 3L
\end{CJK?}
\end{document}
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AN FE — TR A2 SR, e FEAN SR 2] 5 5 B B SR A I

3. \documentclassit )l document MEEZ W& FFH 0. —MAS T P& ItwEwm
24, BRIERBPUM—REEFRESHREIPCIFER, FAUAEE document I
EZz A,

4. tex XAFA \vegin{I B I\ end R4 M A TE . WA B R B — document 55,

\begin{document}

\end{document}

\beginf\endiBAIWMAECKT, ECXTEMZ: 5t begin BI/F end.

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

f(x)

\end{equation}
\end{document} %/riend

TR I GRRE I, SO BT S A IS WA, RFEAR S A . BCXSER R £ B
wWEIRELNERRBITSEREEREE— M AERXMAIM T, MAREXEIREE
B TS o RASCRYIN, A4 T BRSO A AR AT S A BAE AT & A 1%, AN IR
BRI 54, &REZEIARFEBRNBHTEFMEBHBEIR. LHENVFEENS,
XABEFRARHE & W, AP Db U A B LU ORI IR R R S R AT 22 X

5. BIZEAT, MATTHEZALT, 2AEATEN TR GEBITSD . MAREA
Firl, BT A5, 455 vim GifEds, ] DUAR S PR A )Y .

input #1 include

WIS KA S, tean i ekit 3¢, v LR \input8\include J7 3, K P 25 8C7E JLAS SCEH,
MAZE K tex XA, input Al include )2 —FERT.

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

\input{b.tex}

Tomi

\include{b} Yotex3CHFRI LAY 4
\end{document}

PIEARERE, B baxt JRAl, (H2 txt ORI AUNG 4, tex SCPFIN U 23044

\input{b.txt}

b.tex NN
Hello!
New day!

\inputf\include "X 7E T, \input 7 AN FEAL N LN, e A L3 b
(KIFR B SCAF o \include Jy AN AR W& 20K, G i3 Ja 237 £ 3CIF b IAH N B s S .
KGR TTEE b (MRS, AL UK I \include J7 UM N 7
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1.2 1nEk xeCJK BLH{EM xelatex RiF

xeCJIK W SCAEA I~

\documentclass[12pt,adpaper]{article}

\usepackage{fontspec} %1l Times New Roman“f4, WAL
\usepackage{xeCJK} %JZfL

\setCJKmainfont{SimSun} [AutoFakeBold] %Ki\ SCAAAI: FLVF Ik
\setmainfont{Times New Roman} %HRINTEICFA, ABIE N AytexBRIN, AR

\setCJKfamilyfont{heiti}{Simhei} %{H v % {HN A FAh4}
\newcommand{\heiti}{\CJKfamily{heiti}} %44 & H M, W LLIA—FE
\setCJKfamilyfont{cuhei}{Simheil} [AutoFakeBold] % i’ & "' L A A
\newcommand{\cuhei}{\CIKfamily{heiti}} %% iJ ml LI NI A ST 48 4 %4

\begin{document}
iinin

{\CJKfamily{heiti} 3} Yol ] FI&

{\heiti FXI % H & 23T v 4 =0
{\bfseries LN}

{\bfseries\cuhei BN} %1l bfseries/lii/ 750 4k L

{\bfseries\heiti ZEAAAINFH}

{\bfseries\heiti Zf1%&}
{\bfseries\cuhei ZH1FE} YANNIKH I P& —FF

abcdefg fflammaa

W F\thesection WF %2 a5, pdlatex A fq L%
\end{document}

W, ANEEEAE document IEHN . xeCIK I FARK B TR

Jaflg

\setCJKmainfontiy 3 Rt 54 S

&Py

\setCJIKmainfont{FAA I FAMMTT [AARMER] %% Ntex M rmfamily [F] - SC 44
\setCJKmonofont{ AL H AT [FAMETT %X MY tex P ttfamily [ ST 744
\setCJKsansfont{ LM T [P %X W tex P sffamily [ H SC7-4k
\setCJKfamliyfont ! { H & X A H M AETE N 7R 4 Y [Pt i

MIXH T LAE H tex FA K] family F1 shape AN . \bfseriesl\itshape A5 A& H 744, 1M
JE TR . \setCIKfamliyfont B E /L 74K . MK [AutoFakeBold] FIRMA [AutoFakeSlant] /&
FARME T

xelatex WA B AN TN [AutoFakeBoldl, BAIAH LA B A ML, It a4 2
TEBH) e RHA [AutoFakeSlant] HE Wit FARA S A CHFAMECRMA, linux Al EUH R
mAEE.

fo-list YoHRA M4 RITE
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fc-list |grep 8 T4

FE SCPARTE R R 5 45 5 ] LUS BT, 5 2105 S A

\setCJKmainfont [AutoFakeBold]{SimSun}

o] LA R PR A B \bf . \bfseriesFl\textbf {} iy 2 B B A X H BRI AN 2 IR, \it.
\itshapefl\textit{} ¥ B W14

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

REHERAF TRV SO B P BRI, AN A, T A L THRERE 1A 15 O A4k
ANETET o U SR A 5 EE R A DR AN B A DR, G R 25 ARG SO TS H o PR AR, 44 22
TR, R SRR, 6 20 ) SRR AT IR R A, SRR AT DA RE, B
7 DKL IS AR AN T

[AutoFakeBoldl XS4 n] LS B4 5| FIEHL, X IrAT AR L2

\usepackage [AutoFakeBold] {xeCJK}

AHEFFIERE 720, B CESRRRT,  (HE B 5

pdflatex 21 H R 1) pdf #% XA PDF document, version 1.5, [f xelatex & H >k
1) pdf ¥ XA K PDF document, version 1.5 (zip deflate encoded), AUl pdflatex %% HikK
(1 pdf FEAELF. WS EE1TIH pdf 84 RIRASEHAE A pdf ¥ XA S B %) PDF
document, version 1.4. XAl 2 B R KITENG 7RI T, pdf (38 FIARCAKAG, pdf
AW RAFAE D R S TCIE B B R

B )R AL ctex, SRR TR ZDIRE, &0 5 SCCEER AT L EATS Y.

\usepackage{ctex}

EHRINIL, ctex THIE L TV S M4, BETRESHARE, linux F e BB IR H
o USRS S A, AR

N xeCIK flffi ] xelatex g ifit, T REUF 0] (K HE & LT &, (H 2 dr 2 Ja 50
— ANk INE CIKutf8 48 ] pdflatex Wi, ANRBEIXADF . EH 4012
CJKutf8 @’ EE¢%T7 ﬁ&gﬂiﬁlé\%ﬂj?&o

1.3 {FH latex %iF

latex 2 S AIAA K1 Gw 5 J7 2K, 80T T e 5 50 (1 91

\documentclass[12pt, adpaper]{article} %EKIA/E&10pt
BIXHRFF, Mf, ST LR
\begin{document} % U LY

Hello!% AN WiAT, AZNIRIN— A9

New day!

\end{document}

texlive 11 texcworks HLIEF latex 4 P /7 sUEV ATV atex SCPF. 5447 T LA T 1 0 5
AT Tatex Jr 5.

latex a.tex %4 JE44 ] LLAE I




1.4 2% ik texlive 2024

latex 77 G FEIRE T L dvi A0, H xdvi s 2 AT LLEF dvi X, texlive BT dvi
[ 28 A xdvi, texlive Y texworks HL0J A H AN BoRgnid 4 K. 4T FHIER]A

xdvi a.dvi

LA 5 H R AE SO 2O pdf A%, ATRUERT R 16K dvi SCPEFEO pdf TP

xdvipdfmx a.dvi

latex HIFHFRIHEANERAEXREER eps.

latex Ji it 7 UG R L T, (2B FFE ) —T, XL ik (B
i1 pstricks B HFETE. —S8IEet, FlUl chemfig, HARSCEF latex Jwi, {HIZ A0
IR R A BE 70 2 B8 5 IR HURE dvi SCEFRE4 R pdf SCfF, H AT pdf SCHEA BEIE
WORGE R o WRF R g iy T AR B S SR, L R Dh e T CCRY) R gh
AN [R) 2 3 7 Q2 R 15

1.4 ZE3CEK
S SO IR T30, R I Al 4

1.4.1 natbib €% bibtex HiIFH

\documentclass[12pt,adpaper]{article}
\usepackage{CJKut£8} %fi# X T copy i) il
\usepackage [T1] {fontenc} %fi# ¥l copyn] @
\usepackage{xcolor}

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

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} Vil 5 %

\begin{document}
\begin{CIJK}{UTF8}{gkai}

NS Tk \cite{fluid} ¥ —ANSF Lik\cite{ol}.

\clearpage
B ASH LR \cite{fluid}

130\ cite{wang}

\bibliographystyle{unsrt} %Z% Lilikt%X, § A Abst
\bibliography{a}

\end{CJK?}
\end{document}




texlive 2024 1.4 27 ik

S RN A SAE bib U, IXHRH a.tex [A4 30 abib, bib AFRTUIAE tex S [H]
o

@book{fluid,
author={RfI&},

title={WA 1%},
publisher={/%5#F tHhtt},
address={Jt 31},

edition={Z —“k},
year={1980},

+

Q@articleq{ol,

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

volume={13},

issue={2},

pages={51--53}, %L iihy, n] g s

year={1978},

}

Ophdthesis{wang,
author={ FI} 5},
title={{H L33,
school={ R K},
address={ K},
year={1980},

+

SRR VU0, AT T bibtex G iEIN AINY 4, EIE AR bibtex i PEHITT,

pdflatex a.tex
bibtex a %ltibittex /T4, AbibXf4
pdflatex a.tex
pdflatex a.tex

WA LLE \documentclass Hi fl\writel18{ &N — 4L 27,

\immediate\writel8{bibtex \jobname}

PR 7542 pdflatex JaiE — X, PIVIXAAH YT pdflatex giiEhy, HahHA bibtex i )4mi 7 —
K, JEHM K pdflatex SitEAREANE . XA ITVEICIELE biber gai T H, KOGBGARCE X
VPR A IR LA G ik ar 2, Forpdgei F A2 bibtex Ml makeindex M4 .

wieht, MREFEMERFNE, SPIHREHNBFRTEARR, —BREE a.tex  a.bib
X, WmRABLEE, ATLONK LR a.bbl X, FREERtBSLI LR,

KEZEALARLG T A OIS % TRk X bst SCIF, IE bst SR 44

latex makebst

TR Z - AE A8 SCH) bst SCAF T PLEFE zharticle.bst, PFRAL. EHE L EEELSL




1.4 2% ik texlive 2024

ik, FNERERBMULIN, AW AT H . XL texlive [ bst SCAFH ST, alRI#k
BZSCAE, FFILEHIR] tex SCPFHTAE H %, Bl LUREILAZHE] bst JrvE H >k, #RJFIEAT texhash

AN
2o

texhash

texhash 7747 LLBCH A texlive H KM ER L], BATREE TR A, texhash —F
REATAEH

bst LA ] UBAE texmE -1ocal H 3% N AHN A B, Il JLAE, nI R HE 2Bk T, texlive K
ZAEAT H sk M texmE-Local 73 I 1, Tl ST ICAS I A5 Wi texmE-1ocal H 3k T [ 4¥ . windows
TR LR, linux N, HOM iso %de, nLLER A AL ©wde. W apt-get 5577 0%
5, BRAEATEMN, texmf-local H %5 %3 HRAER — AN TT .

1.4.2 biblatex 8% biber B bibtex RIFHF T,

biblatex J&HT IS kY, , WTLAFREH biber Zii¥, WA LLIEEH bibtex Jmi.

\documentclass[12pt,adpaper]{article}
\usepackage{CJKutf8} Yfift ti F copy | i
\usepackage [T1]{fontenc} %fi# ¥l Fcopyin) /i

\usepackage{xcolor}

%4d H biblatexf{ & natbib style=numeric,sorting=none,
\usepackage [backend=biber] {biblatex} %th 1| LAiLFbibtexdwiF

\addbibresource{a.bib} % INbibICf}:
\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} %A%

\begin{document}
\begin{CJK}{UTF8}{gkail}

AN\ cite{fluid} E = NEF Lk \cite{ol}.

\clearpage
F—NSE LR \cite{fluid}

\printbibliography [title=Z% L#k] %INIRH Z)

\end{CJK}
\end{document}

B GRS AU, 47 F biber 2 bibtex GRS 4, B biber i
PEEIA . W backend=bibtex, 55U bibtex it

pdflatex a.tex
biber a %X HLiEttex X4
pdflatex a.tex
pdflatex a.tex
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biblatex BEW 1 H A4S kA0, {H2& natbib H FIHEAE 5 H .

1.5 Z&5| index HI4RIF

i makeidx W HIK B335 RK5], 67 F

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

\usepackage{makeidx}
\makeindex %A, HaIAEMidx X

\usepackage [unicode,colorlinks,linkcolor=blue] {hyperref} Yl 5 %

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

laser\index{laser} is useful. % %7l
\clearpage %7} UL
second place\index{laser} is useful. %PFRIE [ XY

\printindex %R 7 A TS

\end{spacing}
\end{document}

SRR 43 =5

1. pdflatex 4 i¥ a.tex A

pdflatex a.tex

g fE BN addx SCMF, IR pdf SRR RN A
2. makeindex 4% a.idx

makeindex a.idx

Yk o AR ailg AT a.ind SCHF
3. pdflatex FHRGwIE a.tex CIF, SUFgmiEmix

pdflatex a.tex

RPFH index 1) pdf C1F
fE\documentclassHI I T [l A1 A A PA— R B0 4 55 .

\immediate\writel8{makeindex \jobname.idx}

\write18 LiGE & A R4, & WL EL & bibtex F1 makeindex. KA makeindex tHWE41F5T 5%,
P LA E A 2 AR A T . AAE XA ERRALE windows NS .

IR Z I g fe 4 R 51 15028, L SE DU Bk B tike 1R EFI AR OC D Be A0 I8 — A2 W s,
X N T2 \index{ E R 5| Witikz! EFREGI FRR 51 WitikzFFEY BIT,
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1.6 753 nomencl 1% texlive 2024

A PAE I SCERE index RS, BRI R NZR imakeidx 4,

\usepackage{imakeidx}

BRINAEPIEE, FBE, A LLfE \makeindexif fJAME T, LI =42,

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

7] PLPE \makeindexif A1) HL AN Bk X0 myindex.ist, ZICAFAE tex SCAFTAE HaxBI AT

\makeindex [options=-s myindex.ist]

N AR AT, AR

headings_flag 1 %ffi N> 4ititle, T IHIBOE titleds
heading_prefix "\n\\centering\\large\\sffamily\\bfseries\\noindent\\textbf{"heading_
suffix "}\\par\\nopagebreak\n"

item_O0 "\n \\item \\small "
delim_0 " \\hfill " % JUAEA7%}5%

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

KA SCAHE AR ZE R, S8 2 NI, \largestfir %, Frll—Aehsdl N ARERE
FEMMBRES — N\ _EHIH] 5 HEBHER , R IX AN

headings_flag 1

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

item_O0 "\n \\item \\small "
delim_O " \\hfill "

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

1.6 53 nomencl BIZRTF

18] nomencl /5 1455 %

\documentclass[12pt]{article}

\usepackage{nomencl}

\makenomenclature

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

\ [

I=I_O\exp(-\alpha 1)
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\]
\nomenclature{$\alpha$}{absorption}
\nomenclature{$1$}{sample length}
\printnomenclature

\end{document}

oy = hi%

1. pdflatex gmi¥ tex XA

pdflatex a.tex

9wk 3k1S a.nlo SCAF
2. f#FH makeindex4ii¥ a.nlo XA, T FEEZ

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

K1 a.ilg Al anls . pdlatex Wi tex XM, U IEP IR

pdflatex a.tex

YnPF G P TSR pdf X,
WRAE— KB, 7] LAYE\documentclassHl I~ [ iHEH)

\immediate\writel8{makeindex \jobname.nlo -s nomencl.ist -o \jobname.nls}

AR5 pdflatex gwiERIm] .

H—FIRERAE DL, o e — NSRS, IR R AT S0, MR — AN, G
PERIG, FREXATSCEMIBR R T o SE MR SRR, JIEIEM AR 13, LA K
() pdf & 0 FHHLIEFT TR B BRIASRT 5 R SCR s B N SR 5 36 Ry 7 24y
SRR AN RT3, RV SO N B A AE w3 ) . W copy V&R AR AT 1)
gk, BNE, RERGISCES S — WA DS A s 5 32 30 . XANEE bug, BIR
g R R, ARSI TR R 5 22

AT AT IR K, S EURR I AR o0 55, FH T T 0 R R AT S R s 2 []
(PITIEE,  TE R 55 PR A A X

\printnomenclature [4cm]

AR R AT S RO R, e AT A AL, RS DOR RN A B T RE A 0T, b
VAR IS BEITINAR R [G], A PRIt 55— RS B TR .

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

RPN AR S K BP0 b R G s e, w2 A ad,
WA F, e i B0, WTRLKE G SCNIRPAE F Ol 9e sy B
it BT AT, AT DA 45

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

P BN 5 A 0, TR IMHEP AN IES . XA HUIN H SR SO s I A HE R R
DATEHFE, (A, HiT]
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\nomenclature[P,1]{$\alpha$}{absorption}
\nomenclature[S,1]{$1$}{sample length}
\nomenclature[S,2]{$x$}{position}

257 AL/ FR AR ORI — A3, 752 ifthen £, JF H CE bRl

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

WA —MIMEBAZRAL, T etoolbox £

\usepackage{etoolbox}
\renewcommand\nomgroup [1]1{%
\item[\bfseries
\ifstrequal{#1}{P}{Physics constants}{%]1
\ifstrequal {#1}{N}{Number sets}{%2
\ifstrequal{#1}{0}{0ther symbols}{}}}%MHCX|3 1 {tFh"S
1y

DU T KO8 T T )

\renewcommand{\nomname} { K&K}

B UL N AT R I T ERACAROR, WAL R A A R R R, S R AT

\setlength\nomitemsep{-5pt}

R IRIE S AT LS E Tt

1.7 EAARIEFR glossaries BI4miE

i H glossaries B 0] A= AERIESR . AL IURAE glossaries L2 |, 75 WIARIERICIE
B .

\documentclass[12pt]{article}

\usepackage [unicode,colorlinks,linkcolor=bluel {hyperref}%tH i+
\usepackage{glossaries}

\makeglossaries

\loadglsentries{k.txt} %N#entryCf}

\begin{document}

laser is useful.

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

\end{document}

ARVE AT ktxt AR ER

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

description={an example}}

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

description={an examplel}}

RIBRIM T sort, 4% sort HATARIER, A sort WAL —L. sort AZEWA, (HiE
description &I
gy = i

1. pdflatex 4wiF tex CAF

pdflatex a.tex

YW1 JE 3RS ist A glo ST
2. makeglossariesgii¥ glo A4

makeglossaries g.glo

R3S glg A gls SCAF
3. pdflatex ZWi¥ tex CAF, BUFGmPEMIIX.

pdflatex a.tex

G PF 5 SRAFH ARG glossary 19 pdf SC1F.

RVEFMRAFTE, P M v S B G P . EL S P RSt B,
I EAMEE AR TA, slEFNAETEEN, JAERERNESNE, AR,
AMESFAE tex KRR, AT LB AN A, 5555, I RTER I DL sort T, HEA
AEWA description T, ik E 25 IR,

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

\newglossaryentry{date}{
name={2022%2}]161},
description={}}

1.8 [E[E|E pstricks HIZFIF
TP & pstricks?E R pst-optic W H—AEEIIH T,

15




1.9 SCARAS U 4 texlive 2024

\documentclass{standalone}

\standaloneconfig{border=5pt}

\usepackage{xcolor}
\usepackage{pst-optic} % ¥, FEHMIGSE

\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 1 A 2R gm0, W19 2 = DY
1. latex 4% a.tex XXM, 158 dvi X

latex a.tex

2. R dvi SCIFFAR ps SCAF

dvips a.dvi

3. R ps SCIFEAR ) pdf SCF

ps2pdf a.ps

] B2 ] xelatex BEARGNE, WTLL— D BIALAD K pdf SCFF.

xelatex a.tex

A pst2pdf AILARAG pdf SO, 38 AT LR HARAR S SO

pst2pdf a.tex -c -p

aF )5 A AR images LIPS T pdf BT png B e

X TE TR A tikz, (HRANRETTIA, pstricks A EHFEE LA, 1 H pstricks
= ESTARETE T AL T tikzo WIS IO LU UG, tikz WAL BT WA T tex EVEMN, X
TREABUR, 1M pstricks AUk B EAUS, WHERBA T A S, A ETEEE IR
s, e 17U chemfig &I T tikz 1, FrLABHERRA tikz B

1.9 gl

texlive H5 T — S SCAS AL i 4 R TRNX L8 H A i A AN 2 PRARIE T RS, an 2R I ]
SRR, SRR R R EE .
dvi # pdf

xdvipdfmx name.dvi
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texlive 2024 1.10 texmf-local fFJ1# A

ps ¥4 eps, B WA, IXFE ps BTIOS A S MR, B VAT IS, WA
41 S tight bounding box. -1 §"JE box {E/HA%AT 1pt HIF .

ps2eps -B -1 name.ps

R OEHERE, T AR ENFE 90 B, WCT R ER L 90 B, BARRT SRR 180 fE.

ps2eps -B -1 -R + name.ps

WRE RS eps XHAFAE, BN RAE G, T LUEREMERF % eps XM, B F 55
I I £

ps2eps -B -1 -f name.ps

eps ¥4ty pdf

epstopdf name.eps

ps AT LA E B4 pdf, ZPFTLAE+HE ps 3] eps # pdf, ZFARZIGIT ps HEHE#
i pdf %A tight bounding box, ‘FH pdf K A AEH KIS il . XiE ps2eps T2 H-B
EIAEH o A2 ps SCHEAR Gt ROTBCE, XMLt nT DLE H 463 pdf T .

ps2pdf a.ps

adobe [1] reader A LM T H, 7 PLERRH A A IFFTENRISCAE, BIFTER A ps 3CfF. XFh
Jr AN ps K& BRI, ARG pdf SCHH WA S FEAG, 1 H o] LURTS
Wsw A ME R . BOAE R RSFZ Ash L2 AR KRR tight bounding box [,
A GE RARIEEU . AR adobe reader W] LA B 323 pdf A1 png, # Uit A%
RGN RE . oAt pdf Bieds, HHR A HENT I Py o] DU RRFTEN 2] ps SCAFS

pdf L2 png SCHFIAS U, linux R & convert #iv4. convert iy 1] LR J7 {5 4
SR R W R R webp ELEURRIR, #4272 cwebp A1 dwebpo

xelatex iR, pdf %A 54 PDF document, version 1.5 (zip deflate encoded), 1k
WA adobe reader JoiEIEMIFT T, B rT LUH N 1A 24 pdf R A S #:43] PDF

document, version 1.4,

pdftops a.pdf //1%%|ps3f}
ps2pdf a.ps //1%Elpdf k&AM 1. 4ffipds ST

XFER] ASR & pdf ORISR YE, LD A & B0 ) @U4T AN pdf SCfF. pdflatex 4 PR3 H X FE
FImd, FF9m1E A PDF document, version 1.5 #%3.

1.10 texmf-local BY{FE

HETHY texlive 222 SCAF HR AL, AIBBRE 23t (Windows N Z2B55 0 Tl AL 0%, B
TARAGETT SANEM RN, A AR GAE A HK B, 7E texlive Hag MM AN, 2022
SCAFICRTRCE 2022 FRIGSCAT,  FIR IS A48 texmi-local HISCHR, FHE— R
Hko XASCAEI BT BUBCEAS N B

EEA AT DLRHAE B ROWE ST A2 18 30226 STHR bst A% XS I E A texlive/texmE-1ocal/bibtex
/bst/local Hx MM

N E SCIFUCEAE texmf-local Hag FAHMN AL E G, 2048 H] T i fir & SR AL R 51
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AR

texhash
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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

KN EEA RN R e, (HAZIE & ARSI . A &R BLS 25 T i

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{ KIHOLER R HY %H AT LA part
\chapter{JJt#8 i} %article?%fichapter
\section{MtAR H />
\subsection{HOL A [ L}
\subsubsection{HJtAs M HEA

AEWBESRE GRED, N HAE A ME SN 12 5L

\setcounter{secnumdepth}{2} %K1\ 3

1 s&\section i %, 2 #&\subsectionfi %, 3 f&\subsubsection A, ERIAE 3.

2.1.1 F&5

FEP LI ] DLRCE = M55 10pt. 11pt Al 12pt, BRIAAE 10pt. XAF 524 —EIL
Mg, M/NEIRSR 2 : \tiny. \scriptsize. \footnotesize. \small. \normalsize. \large.
\Large. \LARGE. \hugefl\Huge. 12pt & /& /& \normalsize 75K 12pt, YT /NUFF,

W TS5 BRI R R PR, AEBBESBOA TS5 RN, #BCKRH B E 75 .
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2.1 R E texlive 2024

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

Latex )55 15 B[R] I 60 45 52 4K /N F1 48 %) 1T #E \baselineskip, +"'\normalsize. \small
. \footnotesizelX =iy & 1L fL$F ¥ & \abovedisplayskip (k& %% T \belowdisplayskip) + \
abovedisplayshortskip. \belowdisplayshortskipfll lists fH kXS4, HAK BELE classes Fiif
i

B 5 T USRS 5 F R, (NOONAERS 5 B N B ARG IR T . (\tiny tiny}f5F
PGS vy, HRTFHAL.

anyfontsize £

HAWIN anyfontsize B )5, WEATET 5 MER)\fontsize 4 HIERIEH o

\usepackage{anyfontsize}

RSB EERRN

\fontsize{size}{baselineskip}\selectfont

FH W ETER] 2 TS size M4EXIATHE baselineskip — % & ], J& H ) \selectfont M INAELE
AR

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

\fontsizeilt {UFF ANBAILIN A E TSR/, WET S W RN B E 75 MAOSATER, Ak
1] L \normalsizef& 02N 75 .
A LUE OB fin 2, U s N T 7

\newcommand{\wuhao}{\fontsize{10.5pt}{12pt}\selectfont}
\newcommand{\xiaowu}{\fontsize{9pt}{11pt}\selectfont}

WA N\sma11, 0] DURAEAESS 5 SR A5 WA A .
{\xiaowu /NF}/NY

ANFNY

/NDUSE 12pt, PUSHZT large, fHE/N = F1 =5 0B A N (1) N B 75 .

FEPOEW 5T R E, W E AN \baselineskip e i ZAR PR B VHEE &AL FE Y . 41K
HERZ M1 SCESRIE SO /Y | [l 20pt [HEE, B B Uf 15 B \baselineskip A 20pt. HRFT,
WJUFAY 5k AT 8, Jr ks B s R AR E T 555X ¥ \baselineskipth
TP, FUR DA IR SR S 1 .

20




texlive 2024 2.1 LAt E

2.1.2 {TiEEE

BCE AR AT B

\baselineskip=34pt %WL/JS{Edocument? 4552 A

PR A BRI 7 2 [ I 1 B baselineskip ), T LAE HIBRIN 55 \normalsizeth fi) W] LAR 7 fi
8L A BseE S SUnk .
BB BRI A B K iy 2 \setlength, B[R] JE \parskip

\setlength\parskip{20pt}

KR FEERME, PR A—ATES B, BT S B, HEST, BRIk AR IXER
[R5 o

Latex MK B RFEE, &HEHMZE cm, mm, pt, em.

e JT A setspace £l

\usepackage{setspace}

il s 02

\begin{spacing}{1.25} %FKMwordfJ &, 1.25fFATHE, R K/INEN
S
\end{spacing}

TARN BRI, LA spacing MENRMEATIEM S ERL, T spacing A BERAR AT R AT 48
ok BE 5 (S WL o

2.1.3 F{K
WEL NP, BN B,
o ARV E I BT R EE R TCARAFIE RN, 165 5 MR 2, AeFE 5 P S REss i A
ERAE AT BT SCRERAT. 2RO

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

o BRI UMER] IR

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

\textbf {HXFE B AR R BIHAT AN, AR AT Bl XFEIRE T SBAT MU i)

Bﬁl\‘(}

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

TeFAFHEXAFAEN L, R oL, MR s B e KA.

{\bf\it text} {\it\bf text}

text text
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o AKX LA N \rnfamily. \itshape. \ttfamily. \sffamily. \slshape. \scshapell
LA \bEseries, IXAMEAHAEBUE R MR o I IXAS I QBT Y k) 8
RBOCy B A AT I ) DA

{\itshape\bfseries aa

bb

} aa

{\bfseries\itshape aa bb aa
bb

bb

}

o WAHMMMFEX I FARAREIR . B a1\ ttfamily f\scshape 1K, XA T5 B A TR H,
Windows I A A word 8¢ wps Wik A, linux FA] PARAT T 10 Ay & &6 235 R I FE
Ui

fc-list

BN T AR i 2 138 JE \rnfamily. \itshape. \ttfamilyiX — T ARLLAHTN AR
JnAH .

EFHUWAETF ML, \eoNN\b£XFE )4, & TRFI AT RDIRES, (HEEEILZ A
MELHH . latex2e FHHUEHIE, KEBOED, \ronfamilylXFERIEELE, N DT AR
T BN IX P C AR B AT vim A listings 1BV 2o, #CF \rmfani 1y XFERTE, ¥
Wi s e PSR

e, o R RS A T AE T, 27 il & \textcircled{1} fil\boxed{1}, Iii%¥&
A AR NAT LA LW . \boxed {312 77 2 amsmath . WHIRAME AN, SMEE B

DRAE S-S

11\boxed{1}11
11\textcircled{1}11 1111 1111

RT3 O SO E, TTLA BRI AEOR .
EE2 2 RN NS

texdoc psnfss2e

T R Sy AR R IR A S, RAMIESE,  (ER A LRI

\usepackage{pifont}

\ding{175} %i# 2 EEK, 175725 4

Bty T SRR AT, A RHL BT B ARSI k. \boxed T &R R L\ textcircledlf
32, ProlrHE R SCy el LA SO R EAOROR . BRI SC, AH pifont R HAIHCR
S
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2.1.4 #gi

BROAESN 5 3 — BB AT A diadt, Pt L 1A — Mg IER— Al

\usepackage{indentfirst}

BEETaE, TSRS E D, \setlength/@ BB KL 1 HITE A

\setlength\parindent{2em} %M st "5 [ F

AT CIKutfs £, ibn] DA R i A e dbiEf)

\CJKindent %WINE RCIJKIAEE 2 N, xelatex /A HEAH

fS B (B

\hangafter=1 %% —AT/5 &40, BN, WLUAE
\hangindent=2em %% & 4 &
\noindent % EATICABE, WA E LB AL L TR

FAT AR ER IR, S E s A, SR E AT X A H BT . B
SE AT D E e S = o 11 7 RS R A B S ¥ £ Tt e W K By e o R K Wik o
FRAE I T I

2.1.5 HEEZEEHMPERTH

BOAE ST 5 MR A 3 MAEE E, b\, A TE X T 9 AR mEEE, X 9 M
tEE Bl AR REF SR, 6 Mk m A EE AN

o \thinspace (W[5 AN\,), FELEXS M1 FE ] EH \negthinspace (A5 A\
o \medspace (R[5 R\:), FELERTNIK 67 {1 [A] ¥ \negmedspace

e \thickspace (RITRIE AN ), AEAERT R ﬁ{ﬁlﬁlﬁﬁ\negthickspace

o ORI

e \quad

e \qquad

SRR B0 AR 1) 22 11 %6 5 2 1 \phantom{ W 23 7 3, FE45 5 BN e 2 ), (B AN B ok

\noindent aabgYxMixaabgM\\ aabgYxMixaabgM
aabg\phantom{YxMix}aabgM

aabg aabgM

R 17) 2% (118 7) A \hspace{1cm}, JA[n) 2% 1 H) A \vspace{lcm}. {fi H\hskiptcmFl\vskiplcmth
AIEL, XAy 2 S A A

SRIHATRT R P SCRAL, \\o AT LAFE SR 44T 45 i T - B2 S s ias g ) =2 B, 4
WIN\[3mn], TEZAT A RAEH ppt H AR TF-BhiRHEAT .

\hfilDFI\vEL 1R 7R ] 78 0 LA I e 0 e TR 47— a2 box MRIAH )

\hfill HITH H3ETEA F\N
B H VB \hfill (54)

23




2.1 R E texlive 2024

CINNEEE St =|
@t H i (5 )

hnH A A HATZR .
2.1.6 X%

FRIA A PRI 55 o
L AEICFR-ATHES

\centerline{/b & ¥}

Latex HEHZHEXES, BHAZOBIUNBEPXFHIME.
2. RBOCFHE AR center PA%5, IX R AL MBI IR .

\begin{center}

AEA
\end{center}

WA ST AT R, T T

3. JEHHBUEXT AR, B RS T R AT R, B MR, T R ET ,
Sd ESELEN

{\centering K& ¥}

RSB mrb,  al DU H] s BA T4 503 147 S b 20T sl Bl A T4, A W BB —
AR

{\centering aa\\bb

da\\}
aa YK 4Eit

UPRANE YR T 2t 1 T AR 2E ¥ P9 26 20 31 B i

{\centering aa\\bb\\

AJEFPAGERY ToiX BIT IR A ik
AEAT %55 L AR

4. JeXSFERATRS 55

{\flushleft ¥, SZFFIRAT\\} %/cXis%
{\flushright 3%, FHIT\\} %Ax5%

Wry R 8 50

\begin{flushleft} %zl fushright
LT
\end{flushleft}

5. ZEX AL N 5%

{\raggedright (¥, CFHAT\\} %S ZEAFFRAN T
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2.1 KA BCE

10.

{\raggedleft X7, CFHAT\\} %/cZZEAFRRA N T

X3 — AR AEHEER

RS, S AR AGEEE RS TR IR AL R

\1lap{abcAiX} 55}
\1lap{£i X5}

JRFBAERE 5, R 5F REANRRE [ S L an A7 &

\rlap{/cX}5Fabc}
\rlap{ZcX}5%}

JRTRFE TS TR, R FE RUE AR SR AR AL

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

AR T R AEAS B EA U AR A

- BRI S B RO TR, WERAAAE K BB SRR A, — TR A RAZ

RKIPHAGFE, TLABCE TR 55, Rl 22 H.

I

\raggedbottom %INiliX 5%, 5 FdocumentZ i
\flushbottom % b F4;HUAf 7%

I H T E AR midpage

\usepackage{midpage}

\begin{midpage}
EHETNE
\end{midpage}

2.1.7 ©om

5i il 53 DRl BLH PR 5

\clearpage %ifE+#:

\newpage

PR

SRR WER R TR AT AR, AN AR

2.1.8 IF

AP EIDTEN W, A felid A 1L

\setlength\marginparwidth{4em} %{# HemX}H ST ff—1t

AT LS B0 5 S I S, X ANE & e IO e AT BRI 2.

\setlength\marginparsep{3mm} %EKIA10pt

SR DU E, R B \narginpar (i7E 2 H AT Y. TS HANRKESC T, aIRL A E
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HEM AT, equation I Glirdi 5 AT WAl Bl AR SCFRER,  BREESCTRUCR
PE3Uf « \marginpar{\includegraphics[width=1cm] {fig/tju.pdf}}

AL ST N — R \marginpar{\ [£ (x) \1}X H 1 1 BRI RCRANZ B F i i 18] 5
BURAT, AtEANE R, A ERSE T AR R A XL DA H & & 9817 1
FQ@) B, AR R R T LI T R AR AT

T2 AR I A R AT ) 28 XS0 7 BB ROR e i, U AT ) 2 SXFE BTRX A o 37
f(z) \marginpar{\centering$f (x)$}.

X AT BRIAN twoside JEIH, AE %A 00 A S AR HAT & . AT EOEATL, RET

{E/ETN . article 28, TIEBRNAEATL, W LLEA] R 10 #0365 AU e 23l

\reversemarginpar

EANKH geometry WHHT LI TE, IEFAT FHEEIT 2R, Wik NSRRI GG, 2T 2968 MZCILRE
PR S o AR/}
B e Rl BAT L TR Ky

\normalmarginpar

H—NETTA, marginnote,

\usepackage{marginnote}

2.1.9 [EDRCRH
A3 4 5 B SCIRHERT LLEH] minipage #7553,

\begin{minipage} [b]{3cm} %b#&/RKHX] 5%
\begin{figure} [H]

\centering

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

\end{figure}

\end{minipage}

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

\centering

\caption{ & K%}
\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}
fiiHfigurefltable 45, Himinipage M MEfilth ANSE /3 /2RI, WFHE float fi.
\end{minipage}
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= minipageft—ATW, Ja Al LURERRESCY, i IS0 R BLE SIHRAT

% 2-1 Taj A%

a b ¢
ffi [ figure A1 table 5%, H mini-

L 45 page IRELARHE AN TS IR A UR
K 2-1: R 7 E float . = minipage fF—
T, JETn] DU ERBE S, A S0 n] BLE 8347,

L rE e LA, minipage MERFEN A FER.

JE T PER parbox AT DASH B SCIRHERA R, (HAEABEAE ] figure A1 table Mhks . HEFAHEH
minipage ¥ 5% .

28R, W B 7R, minipage SABE AT LIFHEBCE LA figure 388 (iif caption) HIE F,
SEILZ AT B HER P g . i nT LU subcaption (U SEHL—4TH £ 417 caption ) figure 1455,

2.1.10 FEHARYED

FLAS M BRIAIE I P

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

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

B ISETR T 5550, 240Kk

ARk KN 5 N3
adpaper 297mm  210mm
abpaper 210mm  148mm
b5paper 250mm  176mm
letterpaper 11in 8.5in
legalpaper 14in 8.5in

executivepaper 10.5in  7.25in

BRI letterpaper, LB/, — RSB HCH adpaper.

\documentclass[adpaper,12pt]{article}

CEEBRINJE HA onecolumn, {H &R 2 SCEE AL AL AU HE 5,

\documentclass[twocolumn] {article}

book JE&x AL SN [RIAR AT, U R Ay B SCEEATIOT (AR 0T, AT LR N

\documentclass[titlepage] {article}

BRI AN, B LIy landscape

\documentclass[landscape]{article}
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BROAAE . 5 Ax55, WM fleqn BEEAREXS T, fleqn BTNy 22 Wi 5 ik 2 4
XEFEI o R TN B B OO T80 8 B DI LR R o U2kt 5%, T A .

7

\documentclass[fleqn]{article}

LU leqno BT BCE AR5 o055, AXPIRET, X B E 2 2.

\documentclass[leqno]{article}

BRIA book FI& twoside, XAr@rfH L, KM FIERMESCH oneside,

\documentclass [oneside] {book}

BN book F& openright, WA TIITES (BRI 5UNAEDOIFLR), Al LMEIEA openany,
KRR Z P BRI, A EA .

\documentclass [openany] {book}

2.1.11 X%
—2%% textwidth T 5 R4

Likss
\hrule
WLk
\vskiplmm\hrule\vskiplpt\hrule\vskiplmm
5 YRR ] ) B S AN KB T
Ut
W
TP YN 1 8] B AN K T
\hrule !y Sy HEEKIT, 752 \vskipifi )i B EH

\rule [ 1 {5 Y, N DAHEREZE RN 2, TR BLAE— NS5 m B R A RE 2 v i
e LR UGN B E B, A 2 Opto

L \rule[3pt]{2cm}{1pt} %MLk
\rule[1pt]{1pt}{2cm} %2k

P
SCFI R R R) Y
\underline{abch} \underline{gfd}
\underline{ 3} abch gfd H3C

b, BRI R RIS AR, IFAREM . R 6 umoline, 1T LAV N F k4.
S L

\usepackage{umoline}

BN AN ulem, BEHFRIZ. MFRIL. BRG. B NRIZ%. AT R&S2
P2,
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\usepackage{ulem}
2.1.12 %H

BTEX A4 =44 B 5L, 432 itemize, enumerate Al description. itemize BRIA IR
HIRFE—Z, JUHRENE,
WESHA TN, 1 252, i 25 5, il 258 =5, iv 282

\renewcommand{\labelitemi}{\tiny$\blacksquare$}
\renewcommand{\labelitemii}{$\bullet$}
\renewcommand{\labelitemiii}{\small$\bigstar$}

BRNTRIEEAR 58, wJ LA itemsep, 55 B FREE B 1 1T FREEAT 2

\setlength\itemsep{-5pt}

WA B E 72— 2B, Prel MR s B ST 28— =R,

\begin{itemize}
\item %
\item % 4%
\begin{itemize}
\setlength\itemsep{-5pt} m 5k
\item Fask m B4
\item #ZFbsk
\begin{itemize}
\setlength\itemsep{-5pt}
\item %¥idk * ik
\item #Hiisk * i o
\end{itemize}
\end{itemize}

\end{itemize}

itemize PA8E AT LLEAIAER RIS, SRADINS 55 R/l .

\begin{itemize}

\item[aa] %5 —%% aa 5k

\1tem[‘ibbj -t 3 bbb %4

\item Zf—%% sty — Kt
[ I = Rl N

\end{itemize}

T enumitem R LA E item I, S5 I BCE R A T %A MEA) .

\usepackage{enumitem}

APBBEST SR

\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}
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enumitem WA KEM K EIEA)HEIKE itemize. enumerate 1 description M5E A%, LIk

AW EIER) TS Z .
enumerate M52 HEI4w 5 M4 H .

\begin{enumerate}
\item %
\item # 4%
\item % —4%

\end{enumerate}

e AR 7 g S AR

\begin{enumerate} [label=\alphx. ]
\item Z—%%
\item % 4%
\item =%

\end{enumerate}

\begin{enumerate} [label=\romanx. ]
\item #F—%
\item % %%
\item % =45

\end{enumerate}

description W H T 5w X

1. 4%
2 A—I\—:%

/«/«E%
a. 4%
b. %
c. F=4%
i 4%
i, H 4k
i, =4

\begin{description}

\item[italy] FAM %HICHIE ORI, TICHEHHMCE
\item[ A% 1,2,3,...

\item [y FEA] #EHOM /)4

\item [SEH] SEEMIE SN . ..

\item [FEAIK A TEN] Hitemize M%) 55 17 2 UA A
\end{description}

italy 7= KA

BHARE 1,2,3,...

BIEH AN

1EPKARIAIER 5 itemize FREIN 5T AN

BEE A SRR

\begin{description} [font=\cuhei]

\item[italy] & KA

\item[H#AH¥] 1,2,3,...

\item [ FIH] HHOMI /> 2

\item [ A HIATTELL] 15itemize MR35 77 sUA ]
\end{description}
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italy & KF|
BA% 12,3,
BIBE BN HL
HRKRZIAER 5 itemize BN F T XA
BT B =ANIAE54, verse Al quote. quotation = ARG T DI item T, MEHITEA
RS — BRAOL T IX =ANIREA a4 AT FF AN 2 item T,

2.2 TIHKREE geometry

BRINARIK K/ 2 letterpaper, BRIATTIIAT R W T BN SCF 9SS textwidth, 10pt &
345pt, 1lpt 4& 360pt, 12pt /& 390pt. BRINHISCF M textheight, 11pt s& 38 baselineskip,
12pt s 36 baselineskip. BRIN AT ¥ LR SE,  FIEATE A5 o T TR Jm) LR A BRI, —FBCR:
] geometry 4.

Pk
VUHIE BN geometry, FEMNZCELI BT LAk B —Le% H S50

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

adpaper Z4UK K/, geometry LR Z 40K K/, Kk KPDRESEPI”E—R. bindin-
goffset W BRI T %A, ANFWE LN Ahiili. WiRiew 7RI MM EE, SEhrm At ™
FE AR BT TR v (P2 A UL, oneside & A BEARID .

AL BRI ZHOH 2 T BN IO s . JRATT 0 DU S rp o i B Dl 24k, e R A
EpUL:a

\newgeometry{left=6cm,right=5cm,top=5cm,bottom=5cm}
\savegeometry{L2} %L2:& H & X4, HTHEMEH UK E

\newgeometry{} 1) Ji 1] UL [H] 2 A8 A B AT Jey o (R 3B 2 B — e =00 I, Lh AT R EE . 14
PER YL

HOBr R 2 3 5 1A R K A BN I A4

\restoregeometry

FROAE I L2 A& 2 ZE AR R my

\loadgeometry{L2}

tEHE
RHERT LAAE P A3 5 B

\documentclass[landscape,12pt]{article}

e

\usepackage [landscape, paper=a4paper, . . .]{geometry}
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R AN 7 LI — T LR E A A, A B \newgeometry {ME L A B, Fr LU 22
Iscape .

\usepackage{lscape}

{§ H] landscape 134

\begin{landscape}

s LR A

\end{landscape}

W —AT YIS T ABh 7 TUEF — TR HE

PRI SO IR AR, DUE TR A BN, B R AR

MERBEARKK N

— AL K AR PR FR X AN Thfg, 2] pdfpages £, geometry GLANRELE SCHE 1 &)
% papersize.

\usepackage{pdfpages}

R 5 AR papersize, papersize 4S8 \newgeometry i 1 7 SRS H THME 24 .

\pdfpagewidth=40cm
\pdfpageheight=30cm

UEAh, BB layoutsize (3C¥ . REITLRGEE . b R4 (RS UUE TURIEE ) ASCy
TEREILE AT, 5 W TR AT #ANBE H B9 Ji mie e 2B 489K /e BRIAAEE layout K/NAT
AR R/NHATR . U 2R BT AT =), Jayout ORI LU/INTEARSR RS, 3K ARG 0 EE A b UL

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

EFE AT LLSRAG — AN DT A R IERR A 45 R, DURE R S AR 1 A A7
PR A B JEOoR B4Rk KNI, B T % papersize TE AN, B AIUEM layout. PR E BIBRIN
M CELRAT W T B T e & # n] LIS layout.

\pdfpagewidth=21cm\pdfpageheight=29.7cm %4L5K K/ 3A4

\restoregeometry %|[F|Z|ERIA 5

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

cm}

AR P I TR KB ARG B, AT DN = RO R B R B S, sehs ] BL A 32wt H.
AT JRPERE o, L B fa .

XA 1] LA H papersize #il layoutsize ) 5¢ FR. 1R A& M papersize, XK
layoutsize, HHIP K layoutsize, W2SKFi% layoutsize HEAT, 1H& B nT% papersize Won, WE
U

R B M papersize, LUK papersize, layoutsize TrEFAAE, W SCF P 25214 layoutsize
HEAm, Wbl pdf SO —38 0 25 ), ALFE TURS R A2 4% JFUR I layoutsize i H,  SEFR BN R
GURS AL B2 1R R

A —FRRR IR T AAME L layoutsize, HAZIX papersize, S EANEAE VLS A1 UL IR . A
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DL parbox{ K1) 5 B K S R B S 1 HEA I e o ORI B4R v] LB K ) papersize
HLH, (HEABEASIN caption, K4 caption FRUTHS (TUE UMD —FF, 445K 1) layoutsize BRiA
JE AT, IR i EOR I layoutsize AT . 249K, WHERAE F \caption{parbox{ k%8 H K L7 I HHE
A LT3l 3B A Hb i ke v 85

M, XNFRCE KK, KEME, papersize /& & 7 BAE KT

BRI T R TR, B M papersize 7] DACE . TUREHERUR, (H2 5 B4
SRy SR 0 R SR AN, RN T O A R R R .

2.3 Enff xcolor

BRINH A GRS, black. whites red. blue. cyan. green. yellow. JN#X xcolor {4 EkAEI
g ] 19 .

\usepackage{xcolor}

xcolor U FLVFH B 5 IR R

\pagecolor{yellow!5} %X & F 5t ks, AUEIEF 03100

WAVHHZEE SRE, PEORCEE AT LU S 5 8 A3

{\color{blue!70!black}blue}""1

blue

wave ZEUH Al WG e OHUE, UHIEE 2 363-814

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

633nm laser

FRUAEAIE rgb, EUENE TRZHOA, HEME RN B EE,

\usepackage [svgnames] {xcolor}

svgnames W& T FZ A4, il DarkGreen XFER . FWH G A S5 ASEE 0L B G,
XREE— B R A,

AT A2, —RaPiis, XA wmE N A, a2 A IR
WEMLAA, MiE LA OREEmM 4, e, W hsxd, HFEsE
o 28 ) BT

\colorlet{region-a}t{red}
{\color{region-a} colerlet} colerlet

g3 HE X,

\definecolor{bar}{rgb}{0.5,0.3,0.3}
{\color{bar} define} define

KESCEEOUT, BT R nAe4E 5 1) 77 207 88 08 SCF AR 77 . ANBSC, Al
F\textcolor{Fi (a4 H L FHER) B T,

\textcolor{red}{textcolor is red\\#hHl#IT I EIN B textcolor is red
SR RAT AT ER A R
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\textcolor fiT & SCRFMBIHATAF, (HIEASFF A4 70 Bl KBOCF g, A L

R IR A)D IR BN Wi
I ZET M il sl

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

textcolor is red

2.4 E&EF box

XN B TFEE xcolor £,

mbox 1 fbox

T HLE) box 4 mbox fll fhox, mbox WA HE, fbox H LAKE

\mbox{text}fl\fbox{text} text%ﬂ

colorbox

fcolorbox & 1] DL g SCHEEI (4175 5t €41 box

\fcolorbox{MEF A H{ T o H{ L F}

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

ANINRTTAI £ 32 colorbox, AT IUHE AT 7Y 5t (h

\colorbox{yellow}{text}

text

il B A S

\colorbox [rgb]{1,0,0}{text}
\fcolorbox[rgb]{1,0,0} [rgb]{0,1,0} {text} text

rotatebox

HILURE box BEFAERUAAIEL, WekE text fighk 30 &

\rotatebox{30}{text}

N

ELAC I 1T R 4

\colorbox{yellow}{\rotatebox{30}{text}} W/CIiEi Fir{h
\rotatebox{30}{\colorbox{yellow}{text}} /iR {iq e

\,6‘15} K?ﬂ&
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box EMHRIT
box ANAE HBNHAT, WA FrmAHAT, FTFEAT LA vbox 8¢ parbox,

first \vbox{abc\\abcdefghi} abc
first abedefghi
BN X5
first \vtop{abc\\abcdefghi} first abc
abcdefghi

parbox [ £ A \parbox{ 7 /& H{ N &}

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

large auto large auto large auto}

XTI 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, s T LA SN A e, PrilmEn] LI, parbox B
RELIRE. JHMDSHOT TR, T b ot 5 c.

\parbox [FMxIF AL ] (R L] LA B SC AL B LS BEH N &Y

first \parbox[t] [1cm] [b]{6cm}{WN#%J5F /7 XAl 1} outside

first outside
P55 7 2] i
RN LLH parbox #47,

makebox 1 framebox

mbox Fl fhox [ E Z A E makebox 1 framebox, i H T %t}

\makebox [0.7\textwidth] [r] {8 SFZf: F}\\ [2mm]
\makebox [0.7\textwidth] [r]{HHH:

RS-
H 1.
{FH framebox W] LAMEAS AT THI ) makebox & 15 53 5

\framebox [0.7\textwidth] [r]{I5F#UM: }\\ [2mm]
\framebox [0.7\textwidth] [r]{HH: }
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F A box FLSAT AR 22

m \parboxf\makebox ¥ WHMIEE, PIAS box JFHE, AAFEATATIH]EE,
m \frameboxf\colorboxfi W IH i, SCFAMEZ 0] b N 245 A7 ZE M . \colorboxIH 75 [
FE\framebox i HE PN [R5 0] 1 THI 1 ¥~ JHOK 5 e 8 415 22991

\framebox [0.4\textwidth] [r] {355 #fi}\framebox [0.4\textwidth] [1]1{H ¥}

\makebox [0.4\textwidth] [r]{$5 F# i} \makebox [0.4\textwidth] [1]1{H #}

\parbox{2em}{H #i}\parbox{2em}{ H #H}\fbox{ H #H}\fcolorbox{black}{yellow}{H I
F\colorbox{yellow}{H i}

| 35 S H0T | F Y

6 0 H
LR EEIEEINGE

\parbox A< 7= & K if ¥ SCERTR AL, A7 78 (R E S T 25 T 306 55 ERBRS. \makebox & A4 T B J7 {H Hh
M box WHBAEATXS 75 AT HE . \framebox X FEHTHE I, A TR EEANSEN

PIAN\framebox 5 FI AT, Axdr B (HICFRINAHIED, (HadrhiE <=4 0.35ex HEEE, X
SRR SCHRAT S )RR ) CRURZ 8D TR, Br B BT HE 1 E R B 1.

raisebox

THEE box IINLE, W LU T EISCIRFR B AL EROR . FRIZeNE 00 7T 2 30 A7 A
T .

W% \raisebox{2mm}{ L F 3 FI W H\raisebox{-2mm}{ L CHIHNE

pa T S g
framed

Joi At vbox. parbox. makebox %5, #TCIEWNZD UL, box s&— MK, WA FIiE
SEAFER N — 0, BN Nt R A4S, F5E box Halar i n LI framed . framed {4
G A2 TR RIS RS,

\usepackage{framed}

JRAE framed PRI A AR KBS 307 50, JF HAEJTAR A s niape

\setlength\FrameSep{2mm} % ix'& P 7eH B UAMER)[AIEE, QA2 EEAh
\begin{framed}

K%

\end{framed}
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framed FA5E 1) I HELL 95 N \FrameRule. HI—45MHZ ], DA A& BN B2 SO A G 47
B, BOANKE RS, T R KA B 22 ¥ \FrameSep il I \parindent, £k %%
T\textwidth ]l |- 2 {5 \FrameSep. ik 1 &7 EH — M 7 LIS o 3 — F LI & -

\begin{framed}
i

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

A DA B i A R KR 0 )k SO B FE F2A%\1stinline ! \FrameSep! 42k
Gn S b Th A BE AR Tk IE AR 1B U

\hskip-\FrameSep\hskip-\parindent \hskip-\parindent
\rule{\textwidth}{\fboxrule}\rule{2\FrameSep}{\fboxrule}

Ky
\end{framed}

Kepy g

AT LR P2 P I B 53 ) A S8 BT 2 f5\FrameSep £k . Wi St BT R BEAR g
ERIRVILESUA DA

K

R AR FH I E T \FrameSep, JLITH I \FrameSep K & 25 LME i\ textwidth F K 5 AR,
Yo FEARREGE REANAL o DRI T AN T 248 o5 b 1T %) I A ) PR35 )

\setlength\FrameSep{5mm}
\begin{framed}
KA

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

K%
\end{framed}

KA

WA PAFE framed MAEEAME L — K EAR S, WHEHKEA E% T \textwidth. framed
AMHE ) 55 o S22 T framed P \textwidth, #EA framed I8N \textwidthFI{E W& .
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BT framed EEE, \textwidthf{E < 4% R B S bk, T 18911 0] LA Hi\textwidth[
HRAR . 5 — KL KE N framed 35 N )\ textwidth, = S FR & framed FAEE4b
f\textwidth, 5 framed #METEE —Ff.

\newlength{\mynew}
\setlength{\mynew}{\textwidth}
\noindent framedsMETUf s
\begin{framed}

aa
\vskip-5pt\hskip-\FrameSep\hskip-\parindent \rule{\textwidth}{0.5pt}
\vskip-5pt\hskip-\FrameSep\hskip-\parindent \rule{\mynew}{O.5pt}

aa

\end{framed}
\noindent framed#MiClf &

framed AR A

aa

aa

framed ZMC 4G

FEER2EARVE R IF SRS RS, T framed FORMIER G138 . 2 TR longtable AN
i S i E kDT

2.5 1HEE

2.5.1 EHAKRZE
ANIIATATEL T AR, AF S — MR T 8 N graphic ok sSEIL I Fr oK/ NS LA T RE .

\usepackage{graphicx}

L2 [f)\includegraphics [ZHI{E T B HE A, figure F4 AT (1 K IR 8E . — M5 L 4R
PAZFRE B R, AR S s RS T B, oy NZ Al . HRBRARRE IR TG &L, AR
I ek, At & .

\begin{figure} [ht!] %ht!¥ <2 Hi{/ & mitop
\centering % —MHN X AJMHE1S K
\includegraphics[width=4cm]{fig/tju.pdf}
\caption{ K KK}

\end{figure}

\begin{figure} [{7 B S ML H (nt]!, FLIRE RIS AL ES R — 5T top {7 &, [h]!

K T, MAEIZ A B ht]le b KIRJEHS, p RoRHE I, XA SHE/RBIRA H .
KR B3, RS H caption, A4S, ATLUMA, Bl\caption*{}.
A8 il v LA scale 2244
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Kl 2-2: RKIEL

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

e ff BT AT angle 244

\includegraphics[scale=0.3, angle=30]{fig/tju.pdf}

X R IAESE R fhox, [ 4\includegraphics [Z¥1{ I8 4 HESCA, 1] LURE] SCAKHE N

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

In—ANEHE, R A bER:, 54 framebox, framebox [FIBCE W & K I H 5 5

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

KT B 247 L i ity ZRe o B o

1. latex gwi¥ 7 X HAEMTH eps BB F-.
2. pdflatex Fl xelatex 4% J7y X\ 0] LA jpg. png A1 pdf ¥=NmE B, wTBAAINY &4
(linux 1), {HZEANREAH eps A1 ps #E Ao
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3. B AT I, ORI PERT IR CRRCASANDG), MRS SR 3 A4 TRl o Fike K
AU 44 o

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

4. IR AT RGN, ARG 50K 37 A4 i (R FkE R

\includegraphics [height=4cm]{"t j u".pdf} %ubibi e h )%

HPEE 3 4, ARG ST, texlive 2021 MUEA XA TR T, FrolBemit, &
FABBATXAER, ARG A RS bug. HEEEANE WSS A, W LAMER 20 % 7 4 A [
B IR IER N2

2.5.2 I&E caption F£I

B figurename, JIES H BTk, BT B #ZER IX BN B, RO 4
AR

\begin{figure}[ht!]

\renewcommand{\figurename}{Fig.} % MIfEfigure ¥ A HX) 17y & B R
\captionsetup{labelsep=space} %ffHTHILE 5

\centering

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

\caption{ K K}

\end{figure}

Fig. 2-3 RAKHEL

FILN caption Gif ¥, WIS E T

texdoc caption

BRI caption [HJERAUEELS, BOUN NHIER, 05 EAESE .

\abovecaptionskip=-5pt % HfZxHE
\belowcaptionskip=-5pt

H

\addtolength\abovecaptionskip{-5pt} %Al Ik
\addtolength\belowcaptionskip{-5pt}

X caption A LA#H bicaption £,

\usepackage{bicaption}
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WE I caption, X T O W ELFHIH S caption #5208, HAFH S —/MEAJIRE second #f
77 . XHAINEERIE figure IMERER, WIUNAESMN

\captionsetup[figure] [bi-first]{name=F&} %H/EHM A
\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}

2-4: R
Figure 2-4: The school badge of Tianjin University

FREZETRAE bicaption [AEAT—A caption WAH (Fedh5 W) AT LLE# S E PS5 .

2.5.3 FH&
THEIH =4, subfigure fl subfig & —/MEH 51, subfig #Eut B Hr— i, (HiEF M2
—EH] . BRI & subcaption. X = AMUANGE[RIES A H] o

subfigure
fn# ¥ K £l subfigure.

\usepackage{subfigure}

i HIHESEZ

\begin{figure}[ht']

\centering

\setcounter{subfigure}{0} %% Xfif ff{subfigureff & Hi 4 5

\subfigure[a is first]{\includegraphics[width=3cm]{fig/tju.pdf}}\hspace{5mm}
\subfigure [(#32 I1#k J5 M \1abel{f2}] {\includegraphics [width=3cm] {fig/tju.pdf}}\\
\subfigure[]{\includegraphics[width=3cm]{fig/tju.pdf}}\hspace{5mm}
\subfigure[]{\includegraphics [width=3cm]{fig/tju.pdf}}

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

\end{figure}

g KA E\ref{£2}. X T KKk, \label{({FrZRIENMTE caption IR E, BIEIESH,
subfigure [1] caption N2 E 2T HE5 W, BT DR EINAE 5 465 BLii, XFEnT DLE RS
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K] 2-5: tju

TFHERE.
KIfY) caption ¥ KM caption W] LAER kRS, LENFRASTAZME . il E\ref{f
-totall}.

subfig
& subfig £

\usepackage{subfig}

ERSEET AL

\begin{figure}

\centering

\subfloat [one] {\label{sub-1}
\includegraphics [width=56cm]{fig/tju.pdf}}
\subfloat [two] {\label{sub-2}
\includegraphics[width=5cm]{fig/tju.pdf}}
\caption{tju}

\end{figure}

subfig AN ELH P E T BT, BHXSEF I, XAt subfigure J7 {1,
subfigure A1 subfig 0TI AN BE R I INAL, 5 W23
BN B abed, BECRH NHIMES], WESCH NS B 53T,

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

subcaption

fn#k subcaption £

\usepackage{subcaption}

TEgr

\begin{figure} [ht!]

\centering
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\subcaptionbox{first figure.\label{sub-1}}
{\includegraphics [width=2cm]{../tju.pdf}}
\hspace{1lcm}

\subcaptionbox{second figure.\label{sub-2}}
{\includegraphics[width=5cm]{../tju.pdf}}
\caption{two figures.\label{try-1}}
\end{figure}

XA box R AT — NN, (HIEHEFEFE \includegraphics L B K A K/ B K/NE
it box MIBEM, BIAEEH box. HHAMKE, XMWKESES, REkEHGELH R box
e NN AR, X e box MBI KRR, XA LAAH parbox A1 minipage, AE% /7@
FIFFHERR A figure JRSZIAEE, BRIAE caption 55 —AT7ER—4T, B IEHBACEXS55 .

2.6 R

RAEHIERIA B tabular, JHAZ A5G table, tabular [FJFMHE array.

texdoc array

2.6.1 EIAKINgE

FASFEREAL S array, HARBIEARWIRMEINREANTTZ NG array £, (FUEBRAEM— MR ER
¥, BN array ALIA 5N

\usepackage{array} %MN# )54 nl LA FH—LET) 68

A IEARIAEL R tabular, tabular FEESCA, R PIMAZIAELE table, table HLn] LI
caption, —MEIEI caption ZERHME LI .

tabular W24, 1 FXREXFE, v RARARFE, ¢ ZoREPAFE, p{KE} FREEIX 5]
(R fE CLAA A, NASE T BT m{IKE} R0, HE m ME SRS BT EPdxss, p
AT, b WaTLL, LIRS 5. —MIEW T HEEH m. BELIMBEEZLNSH.

FRAENE, — TR TCR & 97, BT SR EIHA TR\ T .

\begin{table} [ht!] % 4Hif{. &

\caption{iXj& M KM, captionBhilkfa. }

\centering

\begin{tabular}{l r c¢ w{c}{12em} m{2.5cm} \hline % -4cf#isk
name &value &description &LJHE &iiHI\\

\hline

SR 6170 KR wXHEREAETEIRAT AR AL e AT ARAT AR\
\hline % —4%HiZk

\end{tabular}
\end{table}
K 2-2 IXSE— MR EAS, caption BRIAfET.
name value description Yise 1t B4
e — -y o i iR
BHo1E A e ) D
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p{SE e HICH R, H BN A E TS, n{vifye SRk S8, H BN B2,
b{ %Y E SCHRTCH R, H B A BRI, w5 (0 Y E SR TCH i, ¢ AL E
S

ST UUER T L, nTLE tabular [ZHCRAHNA BN L. BIZIL T 2\hlineifi T,

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

e&f&g\\ \hline al|b|c
h&i&i\\ e|f|g
\hline hi{i|]
\end{tabular}

[Fi A 5O AR A 2 15 £ P 2 96 P LU R I 7], RS 21 table 85 A KX 24T table f1

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

\hline A \\ \hline

\end{tabular}

AT LA RN i BB S KA SE AT R, W RS 3 table FAEN X 2T table A 2L

\setlength{\extrarowheight}{10pt} %17
\setlength{\tabcolsep}{15pt} %747
\begin{tabular}{|1]1]1|}\hline
a&b&cccc\\ \hline

e&f&g\\ \hline

h&i&j\\

\hline

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

>LHTE AR 557 <R Ay BRI SR E TR A5 BER), R I B B R es, s in
H, Rk ATEERMALY, EENSCTATHEMRA . BOR SRR AT,

\begin{tabular}{>{#i~}c<{~H2} 1}\toprule

1 &F N\

2 & ENN B1H A
3 &RE\ 2 H WH
\bottomrule FIH B4
\end{tabular}
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2.6.2 =%k

BHGRSCHH IR =438, T =243k booktabs

\usepackage{booktabs} % £k

R R AR A ) A T A 2\ toprule. A 40 2 \midrule FlJE M 2 \bot tomrule. HILTE
Ja N FE 5 B A, nT LM sE . BOA R ESURESE T, NI mE Ak TR LA
XM

\centering

\begin{tabular}{l r ¢ m{2.5cm}}\toprule[2pt]
name &value &description &IJAE\\ \midrule
PR &17C KR e BRI AT LA\

I &1570 &K & B\

\bottomrule

\end{tabular}

name value description IfjfE

. . Xof fi B 2B 9 AR
FE 10 KR T

B 15 G KR Tk

booktabs fidiE T HFIR ML, e K NERINER L .

\specialrule{£k%i}{ LR} { FIAIEE} Y%tabular®fs 4§ H

A PAFI\emidrut e i s FL skl o a] ) 4 2

\cmidrule (1{Zc i 4 % H 25 3 r {4 U 4 R EE 25 1) {n1-n23 \cmidrule (1{ /o 46 R #E 25 b {40 1 40 40 0 25
P A{m1-m23}

M nl FEREE n2 PRI, BUANGARRNE, —BAEH, bl CHERE—T, &l
AMEA T RE SRR

\begin{tabular}{l c ¢ ¢ c c}\toprule
name &A &B &C &D &E\\

\cmidrule (1{5pt}r{5pt}){2-3}\cmidrule (1{5pt}r{5pt}) {4-6} name A B C D E
x &1 &2 &3 &4 &5\\
\bottomrule
\end{tabular}

x 1 2 3 4 5

2.6.3 FIZEE
i colortblfy i% & F M Zith .

\usepackage{colortbl}

U EHAE xcolor L1 table &

\usepackage [svgnames,table] {xcolor} %H#ELZIXFl, TLIjhE
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WE, AT EZ TN

\arrayrulecolor{blue} %Ji{Etabular® i} -0 24 Fi &g A7 34

DL EAT AT S, iy o A e 11

Y%rowcolors[J& 3 IR L | { &L 14T H{ A B TEL &8} { B HUT B }
\rowcolors [\hline]{1}{cyan!30}{yellow!40} % —1TH "
\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} %{{ Fifi—47#("

apple &0 &5 &5\\

banana&l &3 &3\\

\end{tabular}

goods  price quantity total

apple 0 5 9
banana 1 3 3
pear 1 3 3
orange 2 2 4
banana 1 3 3

AT A LANcolumncolor { M ta} R EAIZT, XA LUK SR HT BRI H, XS, b

AU \cellcolor (B YR EAEAMKE T INTT S 10, HUAE S AR .

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

banana&l &3 &3\\

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

\rowcolor{red} %fX FIil—4TH#t{"
apple &0 &5 &5\\

banana&l &3 &3\\

\end{tabular}

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

goods  price quantity total

apple 0 5 O
banana 1 3 3
pear 1 3 3
orange 2 2 4
banana 1 3 3
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2.6.4 HITIRAHRIT makecell 8

BN IR TCHE WANSCHF AT o ] makecell 17T LUMRZE )0 Hoek Widr, JF HECEX 5577
%

\usepackage{makecell}

FEFTURS AT

\makecell [Xf 55 7] {56 — 1T W\ AT AT

BRI 55 A% FCAD B o B Ly 1 o 55 5 2 B e b e R SR e 0 557 3, et
SRR ERSST, EZER TS, W NI AT RO, B AN LS R AR S ARk . T
INpL e e VIZFERIR 5507 3, AHR b Z IO e 6 5 R K .

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

name &description &price\\ \midrule

apple &A is good &\makecell[l]{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{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

IR ToRE AR RIE R AHL 7N, 05507 OB R 7 5o, R S5F ke 2
I E -

\begin{tabular}{cl}

\includegraphics [width=2cm]{fig/tju.pdf} &XZ& B CF\\
\includegraphics [width=3cm] {fig/tju.pdf} &Xs&—B3CF\\
\end{tabular}
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R By
Up R A B P SO LS () SR R 5, U R B A \makece 11 {OHEHE K o

\begin{tabular}{cl}

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

AR5 2R A BCE ARy, EE %07 SR BEIRAT IO B T Sm R x5, ok
TEZHNK S iR 55 o XA b TS B e, F IR

2.6.5 [EITAFHTI

EF—4THEFF n FIFEA) A \multicolumn{n}{Xf 55 /7 X HE I G ek WA Y. #lFH Ttem
XEMAYTEIF T, 5 FHEFNTE. \cnidrule{Fn¥-Fndl} 2 =R MG n 52| 5H
m FIRI— 4R B f) . Al =2 R AN, \cline{Hin4|-%ms} HILAHIA o

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

\multicolumn{2}{c}{Item} &\\ \cmidrule{1-2} %1——2%1%Ilk
name &description &price\\ \midrule

A &A is good &1\\

\bottomrule

\end{tabular}
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Item

name description price

A A is good 1

2.6.6 [E%54&H1T multicol 8

[F5)E FH 4T T multirtow 2.

\usepackage{multirow}

N, AT EIET 34T, BRSSO R B E

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

75 &l T &8\ \midrule

1 &Li &\multirow{3}{5cm}{&—LHEI\\

2 &Na &\\

3 &K &\\ \midrule

4 g&Be &\multirow[b]{3}{Scm}{% — LRI\ %A ik HN 5%
5 &Mg &\\

6 &Ca &\\

\bottomrule

\end{tabular}

FEOBRT A%

1 Li

2 Na  Hi—Fjk
3 K

4 Be

) Mg

6 Ca R

2.6.7 % tabular MERTRE

BICHEAT. BT GRS RARE IR AR SE M R H TR ), (R Letisol, MR
FAREL . ZARKIREN, RAXIIRE O W R A I FHER R A BT X 55 28, i
515 T X 5

\begin{tabular}{11}\toprule
\begin{tabular}[t]{11}

FEIA T Te FARIEIN
JEIIT T8 PRI

JEI e RIS
\end{tabular}
&\begin{tabular}[t]{1p{2cm}}
AT T AR TR 5\
AL T T ARAE TR TR\
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\end{tabular}\\
\bottomrule
\end{tabular}

el FERKE L A FRETINE

el TR 1 55
il FERK FiL PRI
x5

R RN, GHMPTIRR A AR, XA EL R AR,

2.6.8 FRIZHLE

FEAG IR A B R AR A% T I, AR LIS, T2 N4 threeparttables

\usepackage{booktabs}
\usepackage{threeparttable} % FA% A I

(AR LIS

\begin{table}[h]

\begin{center}

\begin{threeparttable}
\caption{# ki \tnote{\dag}}
\begin{tabular}{l 1 1}\toprule

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

\end{tabular}

\begin{tablenotes}
\footnotesize

\item [\dag] LMY
\item[1] K&
\item[a] HAf7: JG
\end{tablenotes}
\end{threeparttable}
\end{center}
\end{table}

% 2-3 TS

name description price

apple! A is good

e
bk

@ Eﬁ{ﬁ JG

SRy AT DL AL KT 70 A BRI A R, (R AT i@ B RL . DI BAIE BB R s, P LA
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BB AR K.

2.6.9 [ETIFIE longtable

i1 longtable £ ] AR J5 i (AL A5 &A% 25 0L

\usepackage{longtable}

longtable ¥F15 %

\begin{longtable}{1}

\caption{# i N Al Ll fllcaption\\

\endhead %%} AT caption, &0 HA % —if
KIENE

\end{longtable}

caption LRI, R LHSHEE caption. WRA SN caption AN[F], LWHAN (continue),
W5 225 BT 1 R X

\caption{caption/JHZ&I\\

\endfirsthead % — W caption & AL 4E 5 HLIT
\caption{captionffJ§ 7 (continue) }\\

Yo1% HLIA I LATBURE DU 53 K R AR AT

\endhead %A T{{jcaptions L fifedE 5 B

longtable P15E HL I AN GEZR T\ centering, A LEFME I Bl AJW ARSI LU ZALFTH (] B
K, BEE R

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

longtable 7] DAMF1SERMEEE 7T, {HIEHAREAETS SR Iohs N 2515 L,
A LLE X \NewLine -4 & F-8 5 1L

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

threeparttablex {4 &6 threeparttable 5 longtable HfgE4E A I e .

2.6.10 FIBRTKABILNIFE

BN A R B TTAKR A A AT DL A g T 1O S, 8RB b AU En{ 56, ANRESE ler, H
NI S AR SR X2 R AT 1) A A BEER A 22 S 55 g5 A0 5%
(1, ANBCESRIOH S0, SR T A XA X, JERIER B 54k, A RSB
NEFE LB 3K, 7] DL \setlength{\abovedisplayskip}{fi %} f\setlength{\belowdisplayskip
B HE A R I, X ANE TR equation MNEEAT AL, AH XS RAK R ITH W IF) equation PR
BSTR nTPAH align FAEE i equation PR 5 R M N I BAT 2 5 A 2

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

\hline

~i &f
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\begin{align}

f (x)
\end{align}} &XZ&—B LT, medmP\\
\hline

AT AN &l
\begin{align}

&f (x)=\sin x\\
&g(x)=\cos y
\end{align}

} X —BOUT\\
\hline
\end{tabular}
\end{table}

2.6.11 BEFIM—LEFRANE

B AREREN T, Typesetting tables with BTEX, fE# /& Herbert Voss, 2011 4.
A HHEES A KT o
—LenT A H LR

datatool £, MEHE 1T AN B HE T ek

m tabularx £, WE M WA

n widetable f, 5 tabularx B8, HIWEFRME R A shiTH AR
m diagbox i, HFIZLE LN . slashbox EZEAF texlive HL T .

2.7 8BS hyperref

W R IR T 5, X ST HEOX — 3 PRI B B 240 hyperref b, 2R EIKAE I
fb AL 5 TiT, {HJE glossaries W4 4b. g ELITER) K

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

HSCAEEHERE CIKutf8 £, 1mAE CIK £, XA ST pdf SCHEBEEF S ERASHI
LRI

WIS H s TS unicode: WE T4F4E; colorlink: HERETTEN(, Z% k. K554
—EBOANPIARMESIA BE s linkcolor=blue: W& label 15| HEERE: MG ta, FOMERUELLE, BT
DLAn R e ORI H , wE N A .

BN BB H Sbr e (T MBSO TS EEH:) . index. Z% 3CHR. label [#5]
M BRSO, IF B AsER pdf SCPFHAE . HRACH FH I AL I3 & R -
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pagebackref=flase/true
hyperindex=true/false
hyperfootnotes=true/false
linktoc=section/page/all /none
linktocpage=false/true
colorlinks=false/true
linkcolor=red
citecolor=green
filecolor=cyan
runcolor=filecolor
urlcolor=magenta
hidelinks

bookmarks

bookmarksnumbered

S22 ORI TR R, BRIATE
BN 5 G

NN R R

H SR BRI N T AR5 12

HR A T L, BRI e R
R S s AN R B

BOESC BRI, BT
SO, BRASR
PRSP BRI, BRI
BT (RS, BRINR SO
I bR B € 2L
BB (0 AT T ATE

pdf Hzh152%

pdf PREAE TS

B T ERSE, BRGS . A3\ T ARG G | 5 A EEE R f\1abe 1 (AR L A4 Y B ELAR

i, ARl \ref{hric 4351 H, WA LLd it \pageref {hric %} 5| FH i,

AKX — M \eqret {hs

WAy, AERE AKX EmhiE e . LRIk, ARG D NERAEHIE 74,

PSCE S SIS HATEL, TR,

\label{eq-fft} \label{eq:fft}

pdflatex g AGESEH 3, xelatex G e pnic 4 il AT H A 3L,

NS E R T.

BTSSR

AAEALAT 2 IR (BRI WA S B AORRAC, B DURS 0 515 IN TR A8 e 455 5 P Ak
#arPh o HABARICH L USAEIAT A, A5 W SRRl BT

\section{%—7¥\label{sec-1}}

i

\subsection{ — i} \label{sec-2}

P\ref{sec-1}Ti{t\pageref{sec-1} 11
Fi\ref{sec-2}TifE\pageref{sec-2} I

EReFRICFIS A

KR label ZEUS NS K R IAEE Bk caption HLH, 51 H B \ref {hrid 433815 K £ 11
Gi's, fliH\autoref{brid 433437 caption name 45 4R .

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

\begin{table}\label{table-1}

\end{table}
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Figure~\ref{fig-1}7F\pageref{fig-1}1l,
\autoref{table-1}7E\pageref{table-1} 11,

RSN E R figurename F1 tablename, XFEGIHFISE BB W)@ MHEAEKT, HiE
HHe X AT A

\renewcommand{\figureautorefname}{/&}

\captionsetup{labelsep=doublespace}

\begin{figure} [ht!]

\renewcommand{\figurename}{/¥}

\centering

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

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

\end{figure}

ffifl\1stinline!\autoref{tju-logo}!f4%\autoref{tju-logo}, fliH\1stinline!E\ref{tju-
logo}! 13 E|E|\ref{tju-logo}.

2-6 R KIS

i F\autoref{t ju-logo} 3 FIK| 2-6, i HK\ref{tju-logo}f+2|K2-6,

XS Bahg 5 R R AR FEAHG S S R X JE9 5 T LA \pageref {3
PRGOS, A \res AR, ERMGAZIEMEAIR
M. XHFIEITIERF

WGCEPIRIEIC, — Mot B Bos ki ik, miah AR S mT DA B ER AN 5845 4T T 8%

\url{www.baidu.com}

A AR RCE AR, W RUR SO R, i be A T DLk BIBR AN Y AT T R

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

U TLABRECSISCOE, LA pdf SCPF TERURIFS: th B FSC14, SRR A5 . poflatex
GG PRI B SO £ AR S, FUE xelatex 4.

\href {45483 AFA4 HEEE R IRAA Y

T DAE T run SKREREALIE H HTH] 5 42 AU Tinux R 2L run HAURRIEAT
mplayer @B, windows REEN A% TG 45 IR A 2T @ 2. run BRIZE AT
5 pdf @EiEFEX. L linux §, ASE pdf S A INALI R R AR, xpdf (8354
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gE WA, gqpdfview W X BEH mplayer 7RI, acroread MJ4=AT. FrLA run 702
T AATIR BB T R GEA pdf [ 3 s

\href{run:mplayer 442 3 {F4 A}

WA IAE A run KisfT R

\href{run: &¥E M IBITFEF L HEFT

FoAtr 2B AT LAY run $TIF3CHF, 808 45 M BRSSO, B0 29T H =% IS E 44

\href{run:xloadimage 4Hij H& M/ IFT IR\
\href{run:xloadimage 412 {4 }{open}

pdf XHER
AT AT T Ll pdf SCHHE R, B4 title A1 author 4%,
\hypersetup{

pdftitle = {The documents titlel},
pdfauthor = {name}

2.8 WE article 2

SCERERAT LI H « A3+ WA, )\ thanks{H7E 9 253 DA H HL A BAIVE

\title{You Have Only One Life}
\author{fF#1 \and {f#2\thanks{email}}
\date{} %I H Y]

\maketitle % %7~

BRUEAH HIH, EIAE \datetfi ), 2RIUBRING R

\date{\today} %%}k %PE L

e HIZE H

\date{20214F10H1H}

BRI H &8 7 ST LE0R, IUOE A S 3CER, W LT HEB

\title{\large\bf You Have Only One Life\vskip-0.5em}
\author{\small /%1 \and \small fFE#2\thanks{emaill}}
\date{\vskip-0.5em\small 20214F10 H1H}

MBI AT LA, X 0E —AMRE B TAE. W AN n) (] gE 5 Ay — 8 28 8 H ATH
W, ABRAEAEE B, P4 maketitle R JRAAACHD AR & DARAS K07 M i) 3X 2 At
IANEE W AR RN AR 7 LB IS IE IR N, AR AR 2 IR AR BRI T o 2 5 AL AR A I
—JRCHR A FEHE X maketitle i34 H MBI AL I maketitle i 1€ X7 2SR B 7
fi—t8, HARTTLAZ I classes SCHY,

texdoc classes
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SCEESRIER AT AT

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

BN B s nJE s —4T ) Abstract, AT

\renewcommand{\abstractname} {2}

SCREBRAGE A, (ERRATE BUIAR 22 SCHUZ O K, A8 INAS R IR A8 FH U 2B 750

\documentclass[12pt,twocolumn] {article}

SRR H L AEFE A, AT maketitle FJAZAE, ZHAFE, HRHAGEIE . WA EHE
IR AE, T LA PIFMEIE, T B2 InZ abstract 0.

\usepackage{abstract} %4H4itd

A5 P IR AR iy £

\twocolumn [

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

]
\saythanks %XUF=A% 20 i A

5 24 thanks JIVEA I SR AT, AT LR T (9 7 4]

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

]
\saythanks

RFER TR, VE R
BV AL A S, JEANIEER, IS0 balance 3, w DUEAR Y AANEIN, B0 G HE /20 5%
.

\usepackage{balance} XU P 7% AN A UL T JEe 355 5 55

R BRI SENRA ), (HEFRRE 0 balance J53EAN2 H3l) balance, 75 Z4# A iy

4.

\balance

\printindex
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2.9 BEHE

SRR AR5y BRSO (bib U, FEX AL . Z2ELEH AN ERR, —
5% natlib 4, H bibtex fr&%iik, S CHRAIHS A bst SCfF. X2 H T 24E 4 -7
X, texlive N E TVFZIEALM bst #% X301 5—% & biblatex £, H] biber fy&4iif, X
R BCHIN S5 S0k 077 S CRA S 4% H, #nTLCRH bib %X, {HE biblatex
biber X7k A LR HARA% 0o TN NI ET bib 4420, B EAR SR, K s 2
. R EZELL bib M AR IR 2% SOk T H .

2.9.1 bib BRI EEZE

bib SO A B i ILI 2% SOk H RS 32—, AR RS AP I SCHRIK) bib 4% 05 (K
K5I Mo FIRESCERBH]T

Qarticle{huminglie-zgjg-2021, % CHKATH & L5H%
title={GLFHOGAR RN KIS BIRG ST Y, % =i H
author={#il{%| and F¥ and JEHIEY}, %1E#HHandsrIT
journal={"EEFOL}, %i&

volume={48}, %t

issue={19}, %5

pages={1901001}, %Uifd, A vyt lH )4l 55——59
year={2021}, %%, &/5HIZ 5] LI

}

@article J& X%, Z%CERIZEN, JEMAHZEL . bib H W2KS W T &,
% 2-4 bib CHRH WK

e @ K4

A FF R S @book

Bt 18 S @mastersthesis
78S @phdthesis
PR @proceedings
PRSP I @inproceedings
SR @conference (%51 Qinproceedings)
6 H RS AR 0 B @booklet

AR — oy FE @inbook

0 T S ST ) T @incollection
ORI @manual

Hof, @misc

HE, IAHERE AR Qtechreport
RIS, B4 @unpublished

NS ORI BI85 Ay b SRR e del, S5 AnTR .
m @article
DB author, title, journal, year
Al %4, volume, number, pages, month, note

m @book
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WL author/editor, title, publisher, year

nJiEY, volume/number, series, address, edition, month, note

m @mastersthesis

W, author, title, school, year

%I, type, address, month, note

m @phdthesis

WE author, title, year, school

A%k address, month, keywords, note

m @proceedings

B, title, year

A&k editor, volume/number, series, address, month, organization, publisher, note
m Qconference

WE author, title, booktitle, year

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

WE author, title, booktitle, year

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

DAER title

AJ#%3k author, howpublished, address, month, year, note

m @inbook

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

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

m @incollection

WEE author, title, booktitle, publisher, year

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

WL title

AJ7%3k author, organization, address, edition, month, year, note

= @Qmisc

LS, none

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

m Qtechreport

W author, title, institution, year

%3, type, number, address, month, note
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m @Qunpublished
W author, title, note
LY, month, year

zharticle.bst

RAR A HIARHEFBF AR ST bst SCPF, ATECRT texlive JRA 47 [ zharticle.bst
A, 3XJE Xu Yuan M seuthesis.bst (BT, B 718 A8 SO0 SCHIFRIRER AR LAS,
HARE W RAERERZER. AT L EAT M ER [D]:[Master’s Thesis] 1 [D]:[PhD Thesis| /5 [fi
f#):[Master’s Thesis] Ml:[PhD Thesis], RFA = HERIRRY [D]. zharticle.bst SXAFIFALE bst
BN RHXT, M2ETE texlive/2021 /texmi-dist /doc/latex /seuthesis/zharticle/ T, 1] LU il
BRI H O tex SUAFH S MM WURAEIR MBI RGH, 7 LR HIZ T2 R G AY
FKHN, JFHIATATS texhash, BHRGIHIAT . HRZAAEH — P IKET bst AHEF AR T
%o

texhash

ez Wb B A ARAR, HR W ARG Z IR SR IR AR, X FLSEHUR T bst STIFRORLE 1%
zharticle.bst fIRLE, 5. WL LIRS0, AL HhE, et A ERREE R . AR
HEREAR SIS 25 SO SRR A B I, A 2 HATE 1A zharticle. bst 30T XANHLE
K7 RE FIAR 2 I B th RO S A7 AE AN R LD 22 R, IR SE 2 A AN RIS T (A DX, DR L de s e i
e B ESR

doi 13

A bib EEE A doi 1, {HIETE.bib SCAFASIN doi HIFASHREE, HEASE
s HEWHE A unset #5500, bib B doi A B R K. HIE H TR 2 28541 bst SCHF
doi, EWMiH elsarticlenum B, 2 E/xHK doi 5 H Ba @AM, I LLESFT M 0,
RIEAN doi Wb HEN 2% SCHRFTAE I 00 [RIEHEFEAE bib SCAER#AN N doi T. R RIS 4411
biblatex f & X £F doi i),

2.9.2 natlib €] +bibtex ®i¥

i natlib £ 1935 1

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

super K83 A ERRI& 0, square FonG | g5 B8 INJTH55, compress Ko A3 44, B
[5-8], AL [5,6,7,8]
TESCE BT cite 1Hh), A RE T citenum H7) 51 HZ2% S0V T 5 .

R BOL AR AT LI R 2 R ik s AU \ cite{huminglie-zgjg-2021 RIXUL T 946
BB . 2 15% 3k \citenum{huminglie-zgjg-2021}

S J T R SCRRSERE 14 N B A% XS HE

\bibliographystyle{zharticle} %fi/{zharticle.bst{f A% L1
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) 4 AR S0 A — i (A AL 02K, TOARJE article, I PIAESL. 20t m%
GBI, WA \bibliographystylelif) T . MUHZEAMAR O ASH LRI, 1
EEHE A AIRR G dcce B acs, AL FI B % SlE R, Idk SRR 24 & IERE
Koo KCHBAMI bst SCEELE texmi-dist /bibtex /bst H & F. FEEILAMEIT

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

RIAHRE HEE M bib SCfF,

\bibliography{a} %bib {4 Za.bib
\bibliography{bib3{ {4} %nI L&A 44

iEAN: VDY, pdflatex A2 9 tex SCHF 3 X, bibtex &4 i¥ bib XAF 1 K.

pdflatex a.tex
bibtex a %% iFHIE Ttex ) 144
pdflatex a.tex
pdflatex a.tex

ALV 24 bib 30, AREE S, Wl al.bib Al a2.bib, HEEH HIEZ S )

\bibliography{al,a2}

Gt st b IR, bibtex SN a, AP A
A LUES R A A H O bst SOIF, AT R) )R, ML FE AT L BB bst
i, (R R ARG AL ZR LT F5 B bst S

latex makebst

bst #& A SCAF EAR LI 2%, 1B Bt LLBLRR BT, {H )2 natbib-+bibtex J7 xUATISR A& fe ] 5 1)«
TUR A 5D B i P 7

BERR I, e AR CGralrt B o XI2E) #2 sV 2 anmaimr), AN A
#| natbib MWL style DLFLAT M. W2 A CS 1, AT W style, w2 &R
# natbib BN, EISZEH K style UTHEC, ZEIARER MR, A LEEDULAINZE . natbib [1
EIY style PhRI, 2L natbib JEIN 3, kU & super, & X T super, 4LA super
Jr R,

2.9.3 natbib S1FR TS ESE Kk

chapterbib £

2 2% SRR B IN# chapterbib £, chapterbib 35 biblatex fAVULHES, AZ54# H natbib
@ )

\usepackage [super, square, comma, sort&compress] {natbib}
\usepackage [sectionbib] {chapterbib} %Z% ik A A5 /N5

S LERY DI GE R B — A tex SCAF, LLWELGSCHE N atex, S5—F AN cltex, 2 %
A c2.texo. fF a.tex HPA\include/EUINEK cl.tex Fl c2.tex.

\include{cl.tex} NAGF EABATLL, #HHEEEH
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\include{c2.tex}

\input{ 3L fF4 I FI\include { U4 M KIANF] IS, 5 78 G 126 I RE I A7 0 28 1) SC A0 e b 2 S
B scA, IXFERLAT LIS cl.tex Ml c2.tex HEAT bibtex 4. cl.tex Fl c2.tex F& T & 15 N AR 5]
H4h, SRS AMF 4 bib SCfF.

ERNAE
\bibliographystyle{elsarticle-num}
\bibliography{c1} %'jcl.texXf N ¥bib3

E IR
\bibliographystyle{elsarticle-num}
\bibliography{c2} %<1jc2.texXf N ¥bib3

G 13 N 2 T PO P i 5

pdflatex a.tex %4t I
bibtex c1 %44 —FS %Ik
bibtex c2 %4 1S ICHk
pdflatex a.tex % _IRmiFF LT
pdflatex a.tex %4 —{K%wit1 LA}

B i U pdf SO, S SCR AR NG, ARSI, S CRAS BH /NS,
H& AR B S % S0 X250 5 225 S0k I L 4% 20, book ZE (1) BRI\ \bibname &
Bibliography, R ALBEHNAT, TTLIINE] atex, WA LUMEMEMA—FAd, B cl.tex Al c2.tex
AT LLe \bibnames %) 4 R A, A LI — X AT UE e R, B an e o References
EEE

\renewcommand{\bibname}{References}
\renewcommand{\bibname}{Z¥* Wik}

article 25} J&\refname

\renewcommand{\refname}{ %% Wik}

R =441 1K) sectionbib #ET,

\usepackage{chapterbib}

2 R A AN 5 0 S A% 7R, BRIA book S B A8 7540 35 1) 2 2% Sk A7 BT
H, HEMESUE R ZFESWINFZ 20, T DIHEREINZL secitionbib #ET .
AT DUEPENE S5 3CHR, A R rE )

\usepackage [duplicate,sectionbib] {chapterbib}

SRIGAE LA atex RKREESIN

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

WERJGRER Wy TS50, HR IR LAV L
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bibunits

oy E 2% ORI AT LAINEY bibunits .

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

\usepackage [sectionbib] {bibunits} %

bibunits 7] M#EH]—A tex XA a.tex Fl—> bib S ref.bib, tex Al bib SCHAS T Bk 7 4,
AH\includeiB f) 7 o ATFENNZEL natbib WA W] LERTFIEMSE R, (HZAINEK natbib 2%
SCERECAH R, P LAHERE g

N A Ak N A5,

\chapter{laser}

\begin{bibunit}[plain]

aaa\cite{fluid}

\putbib[ref] %ref&bib3f}, —/NbibCAFRiAT
\end{bibunit}

\chapter{math}

\begin{bibunit} [plain] % 1] LAIEFANE KIS % SClikFE
aaa\cite{fs-1}

\putbib[ref]

\end{bibunit}

G 1 [ IR T )5 A

pdflatex a.tex %4 tex XfF—ik

bibtex bul %bul 3Xffi& HBhAE RN

bibtex bu2 %bu23CfHiE AN, A LAER LA S
pdflatex a.tex %4 IK4iIE T tex I

pdflatex a.tex %3 < IK4miE T tex U

EHRINAE, &2 EHESE chapterbib f# H\include f1] 7 3,

2.9.4 Dbiblatex € +biber %iF

{1} biblatex €4, HAFH biberdwiF

\usepackage [backend=biber]{biblatex} %7t tbiberfiit/jx{
\addbibresource{a.bib} %f& & bib L f}

biblatex 4% A G480 bbx, A8 FH T IS INEIT style=bbx {44

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

WEH cite 57 AHE . biblatex A] LLZE numeric 777 F H\citeauthor{label} 5| HE#& »
{H/2 biblatex %A & X\citenumfiy 2, A LLHCE X, (HE&A B,

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

biblatex J7 2 HL i 2 5 1A,
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\printbibliography [title=Z% #k] %fiit =% iRy &

WiEAN: VP9 E, pdflatex iy 4miE tex CF 3 X, biber fir& 4wt bib X/ 1 K.

pdflatex a.tex

Yk 3RS a.aux, a.log, a.out, a.run.xml Fl a.pdf M, BT a.bef XM, AFH arun.xml
AT AR BN R T 75 10 S0 BRI AR R apdf SCHFASREIEA En 5 H o

biber a

% 5 3K45 a.bbl Al a.blg ST

pdflatex a.tex
pdflatex a.tex

0 1E e SRATIER ST T8 a.pdf SCPFe RGN ik P R 3% P SO i 240 128 W9 YA RE LE A7 27
JIT LI B Sl D3 B T 20 #8126 A O
LM sorting 3635, I PEREAS [ G HERS U5 X226 S0k |3

\usepackage [sorting=nyt]{biblatex} %ZKiknyt /7 zUHET

\printbibliography
\newrefcontext [sorting=ydnt] %IH 1 EHT /7 X hydnt
\printbibliography % i /fth =2 ik

A LALE bib XTSI doi 3£, HIEFZHFTED doi

\usepackage [sorting=nyt,doi=true] {biblatex} %falsellJ/ 7~
P g g=ny

fﬁﬁTEiﬁﬁ\footfullcitefﬁ%?\cite, é?%EE$%EJ:Eii%%iﬁ?jtﬁkﬁﬂﬁ%o iiﬁ\ibﬁE%E beanun'q“
IR H

2.9.5 biblatex € +bibtex %®i¥

{§ H biblatex {4, 1HZ&{HH bibtex ¥

\usepackage [backend=bibtex] {biblatex}
\addbibresource{a.bib} %7 Ebib3

XEEH cite 51 72U A bibtex 41,
biblatex J7 2\ L2 25 LAY

\printbibliography [title=Z% k] %% th 2% kI &

WiERN: VU EPE, pdflatex & gmiF tex CIF 3 X, bibtex iy 2 %% bib 3C4F 1 K.

pdflatex a.tex

Yk A 3R1S a.aux, alog, a.out, a.run.xml Fl a.pdf C4F, BT a-blx.bib X (K a.bef 3
), &H arunxml AT LR BNZIS R PTG S0 G AR apdf SCHFASBE IE#f R 51
JEH o

bibtex a % 4 M bibtexZi ik
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k5343 a.bbl Fl a.blg A

pdflatex a.tex
pdflatex a.tex

5 Ji pdflatex JEM IR, PATIERIDIHLA R

HEEAH biblatex £, #CHEHE bbx, bibtex J7 2w PE 2 anitk .

ARG pdf SCHFAR —HERIROR, (2 HEFZAE A natlib £ +bibtex Zii¥ i # biblatex
{0 +biber kTR, A UWUHEH biblatex fl +bibtex i 7 .
2.9.6 biblatex HIE WINEEN 4B

biblatex Ay ZASM AL RENS SCRFR 2 2 h g

DESE

i refsection #EI, HRF—{X\chapterififi#fiss 722 k. AT LLREAS part. /NITEL/N/N
VSIS 27 SR -

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

\begin{document}

\mainmater

\chapter{}

Yo4% oG 5 sectiont® A IT 4 S 2 SCHk
\printbibliography [title=2% Y #k,heading=subbibliography]
\chapter{}

Yot Ichm 5 wA% I 162 2% 0k
\printbibliography [title=2% k]
\backmatter

\end{document}

WAL refsection #4452 7730, I biblatex HIIEIN P AGEFF YN refsection LT .

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

\begin{document}

\mainmater

\begin{refsection} % 1] LA{E 2 FF4HTHI
\chapter{}

\printbibliography [title=%* #k,heading=subbibliography]

\end{refsection}

\chapter{}
\begin{refsection} %{H 1] LA{E &4 )5

\printbibliography [title=%# (k]
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\backmatter
\end{document}
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\usepackage [backend=biber]{biblatex}
\addbibresource{c.bib}
\begin{document}

\mainmater

\begin{refsection} %n LA{E & FFAAHT
\chapter{}

\printbibliography [title=2% k]

\end{refsection}

\chapter{}
\begin{refsection} %1l n] LA{E &4 )5

\printbibliography [title=%# (k]

\end{refsection}

\backmatter

\printbibheading[title=Z#%#k] %%k iLheading & Bibliography
\printbibliography [section=1,heading=subbibliography]
\printbibliography[title=2f "% ,section=2,heading=subbibliography]
\end{document}
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\addbibresource{s1.bib}
\addbibresource{s2.bib}
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\addsectionbib{sl.bib}
\addsectionbib{s2.bib}
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\begin{refsection}[sl.bib]

\end{refsection}
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pdflatex a.tex
biber a

pdflatex a.tex
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— =AM, titlesecs titlepsHl titletoc, —ANMELZE—ANTFME, AT H R T A H R
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texdoc titlesec

TUE U e A B O S AE LT A TR T, SERISM R, AT TN

texdoc titleps

H titlesec FEHME, EVFERFMRAAUERER. WEXEH, BRIFHER, &
AARBER. E-REFFHIR, BEEBREZRRFER, HAKBEER. LB HER
= E B U R B 34 BB SO 7 RERIE 4R RS IR 1B 0 o
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BRNE AT 4, ARG IE 7 8 f BB B, A3 345 2 i .

book ZKERINE twoside, BIIX ;& ol. Wil b —= N ARLEATEOTE R, SA/ERE G M52
TP E TN AR A L, B —EmAS NTFETUIFG. titlesec BLIIEIN clearempty, K TGP 1)
R U O TS R, AT H U IN T \cleardoublepage. MIZLELEY, KA titlesec 77
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\documentclass{book} %ERINIX 77 fHIL, Rltwoside
\usepackage [clearemptyl {titlesec} YfHZ I JC A H 27 1 0G4 5LJE vl
\usepackage{titleps,titletoc}
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$ book EBLE N ANX 73 A T,

\documentclass [oneside] {book}

m#K ifthen 0, WEREEELIONAX DA EIT, AR5 E N XA T,

\usepackage{ifthen}
\setboolean{@twoside}{false} %X & Honeside
\setboolean{@twoside}{true} % H ik & Atwoside

book ZEIFEALEf4) 1 = K#B5>, \frontmatter. \mainmatterfl\backmatter.

\frontmatter

Fit 5T

FERAL BT

\chapter{Preface} % Jusection, ®LHi'5, HINRMEIHZ, AEINHFHELX

A5 A

\clearpage
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\tableofcontents % H a4 H 5%
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\subsubsection{}
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I, WA G % \clearpage— T o

67




2.10 W BT titlesecs titleps Al titletoc texlive 2024

2.10.2 TIETHIAIHER

book JEAE T BN TTE IO AT B T BN BCE, A R LBCAZRE o0 B Al
MG R TR T FAERIUE TUAFE. W EREAA YA
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68



texlive 2024 2.10 W BETT titlesecs titleps Al titletoc

22 SCER IR 0L AR =X
100 plain, 50U, XA AHEIL AREOTITRSAE LS, AR SRR, AT R A L
A2 7R \bibname

R H S A E, BRIAEAN S T =/FE: \frontmatterf\backmatter . H O\ I} 1) %
J& T F— L, \mainmatter L 7 BRI CEEEM O & TR—MFE, AR (H
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H\parboxal\vbox.

V. DU TN fe 280 A T R A 22 R
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m \chaptertitlename. \chapternamef\chaptertitle, MMM LLETEHE .

\chaptertitlename \chaptername \chaptertitle
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\mainmatter Chapter Chapter M4
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SR (il\backmatter F.) \appendixname Chapter \bibname
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m \thesection: 4HI 1% T,

m \sectiontitle: AN 4.

m \thepage: UL,
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m - WSSO EEE, R AT, S ORI TR .

headrule &3\ §EE

RN headrule /& 0.4pt, W BBERLWRE S, AR TIHMWES 2] 00 E o 515
A, A \headrule.

\setheadrule{1pt}

R TR R, WETURITT—2E, \setheadrule{4 %i } AN /& & XU/¥) \makeheadrule iy %, JIT
DLAG ORE 3R B R T 0 R Ay A 1 ) B 0 \headrule (ANELFIMEX AN A, SE 2|5
VLRI B B E A . B SURAS —FETE BN L, R — & th, HEH N AR

R \headrulefi % .

\renewcommnd{\makeheadrule}{

\makebox [Opt] [1]{\rule[-0.3\baselineskip] {\linewidth}{1pt}}
\color{red}

\rule[-0.45\baselineskip]{\linewidth}{0.4pt}}

2 GUE TR SR BEE, W A% Tt

texdoc titleps

AT MRMRZ R0, B O SACRAL Tt A K

Lt B FE B T

e H BRI REFOE AT LA A BT, s, JREAE . e DA H A& 44,
CARARIESS n Wi 58— W BRI . A7 145 e TOA B 5 1 A AT AR 440 i TOAN R
I, BHAREE R, RIGERAN, D ARIFAE S8 JEI R A 230 it
JERGTRG . A7LE e — BRI —A, AT RINBBEAR . XN 2R R T AH
& empty, FEEMENX, TCUUE. TUEL 0. IR A
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\thispagestyle{empty} % BE MAJTLFELL, JEAL Hempty

T AR R R, 2 00 R DU

\thispagestyle{empty}
\pagestyle{empty} % i & i UL LA LS5 I T A1 U A empty

— HAf ] \pagestyledir %, REakR 77 E 00 (plain A LAAMIHABERAAE

B (Preface) ANFRAKIH54E, #ATLCRTERIEA GURATIA 53R, £F5380
e, ARG, B2 EE \frontmatterif 4, Bl\mainmatterZ Hi. 4w
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\frontmatteril 7 (I S 5, EHINNPIZI Preface JFUA% 5, i SO RAL T AG 5 o
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FEAXINZS, Preface TS5 A2 1, MANRATLERER . \frontmatterili 7 ) TUALER A FE
X NEF LRy, KR PR E D 57 b,

I TR ) R BECE TS 5 M DU R

\pagenumbering{Roman} %HKikitroman, /N5 % LEF
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\setcounter{page}{1} %M\ T [HI3X G FF LA Hi [Hl ¥ 4 5

M Preface FFeH 3 & UUJE U, P H9 TR —BORAE TUE, FTATE 1 UUCRH empty O A, EH
H plain N empty. FH 00—F5E plain ££3, MBS 001 UL )E v, L2 E plain
FExo SR JE M\ frontmatterif 7 Bevh U8 DUIFES, LR bk voad . sUat Ay s o s 4.

\renewpagestyle{plain}{} %HemptytfL7 5\ Fplaintf

\newpagestyle{pre H% & Epreffi, prestH LEMIEHLF
\sethead [\bfseries\thepage] [] [\chaptertitle]
{\chaptertitle}{}{\bfseries\thepage}

\headrule

\setfoot [1[] [J{HX}{}

}
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}~$_$o
\mainmatterfl\backmatterii sy, &M 1 UL UL E T L Z0 L E plain A

2.10.3 ETRZRAIHER

EH AP ZEN L, \titleformat%n\titlespacing’ A 8 ARG, 53 E X
)R . 1 i LA 9 e BAE R VS

\titleformat{® /{7//N Y1/} [N EFER] T FREEN, —B0E LFERRD AL, 26 E

5, NG MARAERI{F IR A Llabel, FAATHINE, WK )LE, chaptertitlename(fx}{H
LT N AR S TE A 2 B FE LR R E B, LSS Ao, (N EA A, =4 A
I FEM a2y UG EER), TTER{ZATIEN BANIERE 53]

BN AR

\titlespacing*{ & /%5 //N5//NNY (ZelAEEH BB BRI CHITAIER, AT I8 AEHE 3

FM 25 145 H T Standard classes JERIAGE SR, XA R R EERR, T WA AARTFA&H T
PEERT— e o

\titleformat{\chapter}[display]{\normalfont\huge\bfseries}{\chaptertitlename\ \
thechapter}{20pt}{\Huge}
\titleformat{\section}{\normalfont\Large\bfseries}{\thesection}{lem}{}
\titleformat{\subsection}{\normalfont\large\bfseries}{\thesubsection}{lem}{}
\titleformat{\subsubsection}{\normalfont\normalsize\bfseries}{\thesubsubsection}{lem
H}

\titleformat{\paragraph}[runin] {\normalfont\normalsize\bfseries}{\theparagraph}{lem}{}
\titleformat{\subparagraph}[runin] {\normalfont\normalsize\bfseries}{\thesubparagraph
H1lem}{}

\titlespacing*{\chapter} {0pt}{50pt}{40pt}

\titlespacing*{\section} {Opt}{3.5ex plus lex minus .2ex}{2.3ex plus .2ex}
\titlespacing*{\subsection} {Opt}{3.25ex plus lex minus .2ex}{l1.5ex plus .2ex}
\titlespacing*{\subsubsection}{Opt}{3.25ex plus lex minus .2ex}{1.5ex plus .2ex}
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\titlespacing*{\paragraph} {Opt}{3.25ex plus lex minus .2ex}{lem}
\titlespacing*{\subparagraph} {\parindent}{3.25ex plus lex minus .2ex}{lem}
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m display: =EIA, Fo's PAL—4T
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m ruin: BERIN, XV \paragraphi{title}f\subparagraphi{title}.

m block: J7EAEHIE A LA

m leftmargin: 44 CFE Ariliye

m rightmargin: &4 J0AE A I

m drop:

m wrap: LT drop

m frame: ZRLT display, {HJEHUHE

BN E R B RS YR, FFEZL] . (BRI SCESRIR A 5, # 22K
hang #£x,

\titleformat{\chapter} [hang]{\xiaosan\heiti\filcenter}{%~\thechapter~#}{1em}{}

SORDACTE TG 5 I

\titleformat{\chapter} [hang]{\xiaosan\heiti\filcenter}{%\zhnumber{\thechapter}#i}{iem
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2.10.4 BFEH#R
HRBAE — & H 4B 5F 0, AR a4 H sh A
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\frontmatter ! [f]\chapter

» \nmainmatter L [{]\chapter

m \mainmatter!f[J\section. \subsection, HX——)=.
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fancyhdr2— AN PG TR 510 0TS DUEL , 415 150 15 A0 2% i A A AR H IRl S 1X /B o AHXYT titlesec
Kt B T A AT AB AL v TS v EE R, I H AT AT . titlesec [ U1 JE TUIANREHAT,
ZAT T H parbox XAFERITER],

\usepackage{fancyhdr}

RS, T M S a2 T

\lhead {7 FUB} YlkHIHAT /et 5
\chead{HF TUEN\TTBABATY GodfhiblHAT o bt 55
\rhead{/fi BJE} Yosmiti#dT A0S 5%

\1foot{/c Wi}

\cfoot{™ BT}

\rfoot {4 T}

\pagestyle{fancy}

TR TCAN RTS8 T LU 5 455 R 5 23 00l 5 X

\lhead [/ WU JE]1{ZC W82

7 B2 OB g G4 main,

\fancypagestyle{main}{
\lhead {"#F\\RH K}
\chead{ Kift K*#}
\rhead{\thepage}
\1foot{}

\cfoot{}
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\rfoot{}

}

\thispagestyle{main} % 47l V%
\pagestyle{main} %At JTA%

article [P E JUFI book MIFE T UL, R EERIA plain FER, X452k, n 7 2= 1 i)
FER, WFE B plain #E20. AEFEH U, 000, PTRAE AT H \thispagestylefii 2.

fancyhdr SN BB FEE, ZFHIT, fancyhdr FIRCR titlesec HAS A LI R,  HJEAR
PAE A 2% T, titlesec MR UUJE TUMIA 2540 SR AT, W5 22 1 A8 box.

2.12 BE footnote

FRIE W AU A AT S R I — AN IR0, RO AT R 2 5 B A NE A A e e il IR BN S
TN H B G S K, N3 hyperref 00 )5 BIVE B SR . S 0T AN

W& \footnote{ LN &Y,

FE /N1 b A FH BRI 75 22 N1 fi) \protect,

\section{/Ti IV \protect\footnote{/N 17 A HIE 1}

B RS, AR TENESE S, WU N AN, — A& footnpag, N2
footmisc, JG&EIIHER 24k,

\usepackage{footnpag}

\usepackage [perpage] {footmisc}

footnpag AT RELLE B —, footmisc TLINAEMS 48, FRENCHEST— 1 HIRAE

\usepackage [hang,perpagel {footmisc} Yo&FE4aidl, %' /ol 5 305 Ao HERT 55
\setlength\footnotemargin{lem} % & & i 5 HIJKII: A 2 [ (1) A

AT TCEE S . AR EE S NE, AT s g = .

S AN\ footnote{ | FHILA AL gm 5 B8 A1}

\addtocounter{footnote}{1} %Iy HEa5 1
\newcounter{first} Vil
\setcounter{first}{\thefootnote} YW & 4 uy iV 4m s 2HT vt £ ot

Sofe —

2 =/MiHIiE \footnotemark [\thefootnote]
\footnotetext [\thefootnote] { T N &}

FEPUAN I \footnote{ 45 H i 43}

FEEMAHS =, Sar s AN \footnotemark [\value{first}] %izHUH1E2% (A

WA PLIX 4 \footnotemark [\thefirst] %thefirst it @it E0as 2407 H{E

\footnotemarkf\footnotetext 1 & 4T i T IVER Hahdm 5 . HEREH XN a2 7= 4
PIETCRL, BT DUCiEA D Bk SE I A Bh i 5 . — ISR 2% — S+, Wi —A
HHREES, LB X —"MTERE B3 S . — AWM EEREES, WS T
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XA B s o
FEZCRS HUINBIRE A1 7, TRERAS IS — /N1 T, 2 L5 50

p=|

2.13 15 letter Z

IUAE SRS email T, {HiE—MK cover letter it & ME MRS RBE, FreAfismng—1FH
15 1k 2o

\documentclass{letter} % 1W{5% I

SR RMEESFRE SN M, BOAE T
\longindentation=0pt

%5 {Edocument Z B FIF 72 H ORI, 4% HIA T
\signature{ H L. % ¥}
\address{ H . liE\\Tianjin University} % & Ha)H

\begin{document}
\begin{letter}{¥f /7 Hill}

\opening{Dear Mr. Smith,} %JTLHIFx
WA T4

\closing{Best regards,} %% Mm%
\end{letter}

\end{document}

R H RS H L A3k

2.14 BE=KED

2.14.1 background

i background £ nJ LAR J5 88 7K Bl

\usepackage{background}

BONMIETE 4K scale=10, ALE GLHIHE], FEHEE opacity=0.5, angle=60 J&. IXLEn]LLI7E
RIS, Wnf IAEE R B W SRAN R SO AN K ER, R B LR A id .

\backgroundsetup{contents={\includegraphics [width=1cm]{tju.pdf}},angle=03}

&ﬁ%@gﬁw%mﬁwmmﬂZﬁ’%&E%ﬁﬁ%mw’Em%&ﬁ%%ﬁ&uﬁﬁ%ﬁWo

background £ FAA W] LR 7 () B EKED, K KENRE 2T EALE, XA TR E AN R
IKEPEESE, (FUR WA E 7 B AR TR 2 2 R, B, i nT PUEH eso-pic
(O

2.14.2 eso-pic

eso-pic Wik EK EI AT R, (B E AT ABEE AN, R B 1R O RS2 A5
.

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

\usepackage{graphicx}

\usepackage{eso-pic}

Y%oput W22 T ML, ERikem, BIllputZ ik
\newcommand\BackgroundPic{

\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}
}
}
}

S5, A TR Mlogo, 5% 4 T INlogo
\AddToShipoutPicture{\setlength{\unitlength}{1cm}\BackgroundPic}

\begin{document}

%55 21| HL 5 8 2505 D R S T B

\1foot{92 Weijin Road, Nankai District\\Tianjin 300072, China}
\cfoot{Tel: +86 22 27404204}

\pagestyle{fancy}

W
\clearpage

P
\end{document}

2.15 MXEASE

2.15.1 %#Z multicol &

1§ A multicol .

\usepackage{multicol}

IREEAES S multicols, JEEAKREH so

\setlength\columnsep{15mm} % 4AZK fEmulticols 54t
\begin{multicols}{3}

multicol ZAUAEHETE TLL OISR RS, b ARLLIEES T A,
AR B AP, A mul b col sERHEH Y 1 A4 2 R0
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\end{multicols}
JE NS A2, Prllmulticol®WARJTE. T IHIEH MALHEFE R

multicol 7 HEWEAE— 1L REALBEES T A%, HA% A multicols ¥ 55 ) oy
YRR, PR o B o3 A T e R BARZFM .

Ja A2 B, LA multicol R 78 . R IHIE B IMARMEFE A 1R

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

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

\midrule

1 &2 &3\\

4 &5 &6\\

\bottomrule

\end{tabular}

WERAE ] £ igureMtable e, &I JE LLBUA ) M RCR .

\end{multicols}

B, KRR LEBCE S O OR

a b ¢

- E{]O
1 2 3
4 5 6

W AEH] figure A1 table ¥4

WAL H figure F table FREE, 27N float £1

\usepackage{float}

P 3K AT 17 Bl A5t i) EAZE multicols FREE AT, W LAA I caption.

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

\begin{table} [H]

\caption{f&j K%}
\begin{tabular}{l 1 1}\toprule
a &b &c\\

\midrule

1 &2 &3\\

4 &5 &6\\

\bottomrule

\end{tabular}

\end{table}
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HEREEMERMH], XREREEFFHAET, caption HaNETH, BTl LAETE LRI .
\end{multicols}

#* 2-5 AR HEEERMEN H], XK
- KWAHMLHES, caption &
a b e AR, LT DL
1 FE Tt
4 5

K] 2-7 KRB
ZRRENBE LR CAED BCE k%K, nT R figurexFIAEE, R 22— AR,

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

2.15.2 IR EHF= paracol

paracol £ n] LUR 5 {75 P A= 2 i) H 4 N,

\usepackage{paracol}

BCE PR LE A

\columnratio{0.7}

BRI RO, TR, TS AR R AR T S

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

PR, A AEH]

\begin{paracol}{2}
\columncolor{blue} % /A i1 X FEifh
—BOCF A

\switchcolumn

\columncolor{red} %fiili3CFEth
T BT

\switchcolumn

B 21 A 3 2

\switchcolumn

Bl 345 34

\end{paracol}

EIEIPSSvAY = EEp

2.15.3 FEEZEMZEIRE flowfram
fowfram £ FH -5 B 2 & HERRR R 4CHE R -

91




2.15 LFNTF texlive 2024

\usepacage{flowfram}

HF N2 ffuserguide, flowfram.pdf B XA IEACHS, ASEH 7 Fts

texdoc ffuserguide

flow frame, & AR, UNEERBIZE:, HYE— flow frame Y5 B2~

— flowframe.

\newflowframe [ 11} ] {framef] % & I {frame 1 /5 B F L mix {7 B I sy 7 E } [1abel]

static frame, [N frame, FEEN BIFENE.

\newstaticframe [ J1i}3] {frame ) 5 5} {f rame 1) = B O mix i E IO iy (7 B} [1abel]

1 H static frame I,

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

\end{staticcontents*}

#— M \newstaticframefZ FRZEXT V. — P staticcontents* A, W'HE static frame ) UUA 2 T4y
RO B TR EHR T box, BT LLHASHT BRI EAHN ) flow frame. FTLMR 2500 T B v 2 iAE
BN, TAZSE]L, KOIXFE flow frame TR B2 /N— i B a kA 21 B ST SRR
RO, AH R 2, e R B T SRR

dynamic frame R static frame ZEfFH] L ZAKZ .

\newdynamicframe [ 1 i3] {frame (] 5 & }{ frame 1) & &}l x5 Ol iy 47 B } [1abel]

XN 25 /& dynamiccontents™® IA35E B P 2

\begin{dynamiccontents*}{label}
hcontentsi

\end{dynamiccontents*}

A LLREE id, {HJE label BT {22,

BEAMITIRFRRRE AR, —WEE 2. 3 £, SIFRME R, IEdaIf 1.0 2 £, &9F 2.
3K ARG IF 3 K. IR R A B, D HRRRCE . IRARHRRRCEIE AT K, R
TS BRI BT, box MIBH W Z . Blg BT DUSE], BRI T LLHE B S — MR IR
PR RS 1 A 3K
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)\%}E
4k
>
}iF

3.1 {TEIARN

AR IR ACRS ) ASRAS B I 4554 .

AT A LI —X RIS, DX, $£(x)=\exp(x)$, 1TIHAX—MKH L4, Lin$\int_
a’b f(x)dx$, AXEMTHASEEN, Wing\sun_i~N f_i g_i$. AXFEAEITREEAS T Z HS)
WEE, HBIABICNEA S RATIEE . WA SR & A, nJLMf i $\displaystyle \int_a"b
f(x)dx$. XFESMRATRIERRATESZ . MRAETFRI AR, FRAEIFATHEE, WARHAT
) A FOR SCA IR o, AR R 2 O XSG A IR, Wl \resizebox{0.7\width}{0.7\height

}{$\displaystyle\int_a~b f(x)dx$}. %aw-S Al LALBCE T8 BE A = B2 LU, mT DA YIS 3R 43 4% B
B4R, tbin\resizebox{0.6\width}{!}{$\displaystyle\int_a~b f(x)dx$}. XI¥n] ARFFATIH]EE
A AR EMLE R MRETI$1\times n$ i PEXFERATRIA, 1THREES S KK, \LaTeX

AL REM S B ALK

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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IR B AN FE CAIBERIER), NG TARTE, i TH A E A i k5 T4 it

\documentclass[fleqn] {article} %AX/XF5, Fw'sfiXi5F
\setlength{\mathindent}{0Opt} %A Jc4qilt

NG 5 1K) > IR EE

\ [
f(x)=\cos x
\]

f(z) = cosx

ok — LR S 7, B R 73, EIR Hequations FBE, 1K
SRR 145 55—,

3.3 amsmath BHEAXRHZ

BTG L Reis 2 AR FE AT RE, — A& N amsmath £, ams A& 36 [EH 22 S %6

50

\usepackage{amsmath} %3 [E%7 2450740

3.3.1 HBHENXEH

amsmath WSEE T —205 AR, W —=fMRE. R MRE. fRE0adi x50k
oo R BAAE AR I E A\, ZEINE\ it WERICR AL, AT LU i
), KESI LS AT B BORZ AR R Y
\[
\text{sgn} (x) {\rm sgn}(x)\mathrm{sgn}(x)
\] sgn(z)sgn(z)sgn(x)

S5 R AR, AHRRX =M 08 2T AN \text {372, WIRIE TSR F
&, G RUEAE A PRI S RS EAR . O\rm 3772078 tex HORH R, S BUE T84
HeGAEHERRN AT BEAE R tex AR IAM A, (\rm PTAAIME O(\text 3 — A, P
I \mathrm{ } X} T~ BR 2044 K U e AR AR B 1T

TR R AN oK B E R B \mathrn{} 7 S, A0 SRR H BRSNSk
IR AT JG %54 — M\thinspacing, H & XRAEEIESN RIS 2N, \mathrn{sgn}\, . XJ&
h A G WATA S kg A& O R, T LA B R B4 T 5 25 0 T —M\thinspacing. 5 — ]
ST T R TE R IR R AR R, S AN R A TR T 1 A R K U R A T
TR I, B B RAE S 5 LN, MR \thinspacing 2 K 4. R Ay 46 55 & 4R WA Aff 14D 1) g
55, B T \thinspacinglJ I fE.

TR A7 2 B 8 R 4s, SN0t i U BRERT

\documentclass{article}

\usepackage{amsmath}

\DeclareMathOperator{\sgn}{sgn} % & Xsgnpk%{, WZi{Edocument {ij
\begin{document}

\[

\sgn(x) Tl R PN E e B —FEAE I B e SO KL
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\]
\end{document}

EFEAR - 2 AT . H OSBRI, WERAT KR IR TG i S ok B i 22
AT, HERER AR T3, R R 1A 107 2K
HAEAE A HLE X

\ [

\sin x\operatorname{abgl}tx\cos x
\] sin x abg x cos

RIS EHE copy Winl LAM#H . \operatornamefiy & mit, AAELINL, A LATE. vimre B g X
Fe JT{EAE .
AR PN\ text{C I HIL BRI, ARRGE

\ [

\text{#Jt)ti} \propto | \mathcal{E}| "2 i
\] WOk oc |€)2

WRAALFRL, Hep A PAHRD, TBAEA RSB AMEH text EATH A, W

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

the best estimate of p is

\bar & ft#, \overline & Kiti. AL L INAHE ) HELE \bar, FLAXIEN 1% H \overline.

3.3.2 amsmath GHARIME
fn# amsmath )5, #tn] DUEH LU R AR,
BITARME

equation® M5, BT ERIRNLH T .

\begin{equation*}
f(x)=\1n x

\end{equationx} f(z)=Inz

XA LT R SR AEEO T, R ACRAIX R B, R S IR 45

ZITAIXFF AR

aligned I T — M ARG T ZIT AN, & HTRENFNE, && HTZAXFA0E
FIwE, 2HEBIRIN— A2 H. hspace H KRB &L 2 H .

\begin{equation}

g(x)=

\begin{aligned}

&2&&+\sin x& &x<O\\

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

2 +sine x<0
g(x) =
exp(—z) +cos(z) >0

aligned M8 F] IBEE A G 5 ML E, BRNEET, I bl BSOS

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

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

(3-2)

f=9(z)
=sinz (3-3)

KT aligned P55, WEIXMFI YL, H—MEMWAS aligned #858, FTEUMN box, H—1 &

PSRN © JIOA 5o

\[

f(x)=
\boxed{\begin{aligned}
&ax\\

&bx "2
\end{aligned}}\hspace{5mm} fx) “
\begin{aligned} ba?

O<r<l1
—1<x <0

0<&x<1\\
-1<&x<0
\end{aligned}
\]

FMo A aligned HBE, 2 I FRENAD & HDERIZREIEH, A

FALE

\[

f(x)=
\begin{aligned}
%ax\hspace{bmm} & 0<&x<1\\ () ax
¥bx"2 & -1<&x<0 bar?
\end{aligned}
\]

split IR FH L4 aligned 385%, tbtags IEIX aligned MEETLAK

» UK split A4

\usepackage [tbtags] {amsmath} %75 76655 —1T
\begin{equation}

\begin{split}

ak=bb\\

&=f (x) g (x)

\end{split}

\end{equation}
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NHEARE O & 5, BRI AIE I T RS AT, B RIT A AT AR 5.

\ [

\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
\end{aligned}

\]

T1 =1 ay = by 11 =J1

zi+l=y+1 a1 +1=b1+1 s1+1=j5+1

align A8 T 247 AN A 51500

\begin{align}

f(x)&=a_0O+a_1x\label{eq-al}\\

g(x)&=\exp(x)\label{eq-b} f(z) = a0+ ar1w (3-4)
\end{align} g(x) = exp(x) (3-5)

XEPRAIE2E ) — F A5l align FAEEHL, label BINESATIF 201, 51HAXB A
M7, H ref SIHBHETRE S, \ref{eq-a}, 15213-4, H eqref 51H B3NUMFET, \eqref{eq-b},
£32(3-5).

align® M455 H T 247 265 5 1500

\begin{alignx*}

f(x)&=a_0+a_1x\\

g (x) &=\exp (x) f(z) = a0+ a1z
\end{align*} g(x) = exp(x)

WA —RIELL, A align PAEE, 2AT AN AA G5 HA 55, (B R 24T AN 4
o HOWUEE WG DL, FATRAMEST, A LAAERXAT B AT R\ BT G 7] \notag, F/RIX
ITAF ST o Al \nonumber i LA, {HJ&F/H & \notag.

\begin{align}

DN a=f)  (36)
b&=g (x)\\

&\vdots\notag\\ b=g(z) (3-7)
h&=z(x)

\end{align}

AT PG AL, R REA A3y, SO PR AR T EX T, M \intertext{
LFY

\begin{align}
f_1&=x+y\\
f_2&=xy\\
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\intertext{ ¥} %L FI4ait
f_3&=\sin x\cos y %I5R Y5 LI 5%

\end{align}
fi=z+y (3-9)
fo=xy (3-10)
P2
f3 =sinxzcosy (3-11)

ZHNAAXSTE, align HECRHXSFT, FORIFALF . alignat IABLE TSR 1, AAXEOR L
By, ARHETEWESEH . oM. falign FREE0E 45w, T irel 1
ATLAER— .

m aligned JA8%, NN, aligned R EAZE, HAE aligned I JEAREACES align FABEI .

\ [

\begin{aligned}

&\sin x &&\cos x &&\tan x\\
&x &&x &&x

\end{aligned}

\]

sinx cosx tanx

xT T T

m align J88, 230, IRZI QSRR KK T

\begin{align}

&\sin x &&\cos x &&\tan x\\
&x &&x &&x

\end{align}

sin x cos T tan (3-12)

x x x (3-13)

m alignat 88, WiifewE 2 /08, TEFIRENMG, #EFEMAH alignat A align #55. 4
N3 X \hspace{5mm}, 1H &\quadf\qquadthHELf .

\begin{alignat}{3}

&\sin x\quad &&\cos x\quad &&\tan x\\
&x &&x &&x

\end{alignat}
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sinx cosz tanx (3-14)

x x x (3-15)

\quad®{\hspace A7 &, FFEMIEHAM LA E, AHFLH 172K,
w flalign 5%, ¥y HAtzels, AT, (S n] DU AT EEPE R PI AR o

\begin{flalign}

&\sin x &&\cos x &&\tan x\\
&x &&x &&x

\end{flalign}

sinx cos tanz (3-16)

ZITEMMF LN E
gather Mgathers g, ANREBLEXIFFALE, AT ' oi5E 4 Al g ' 10 2 53X E 3 & Hhox
7

\begin{gather}

£\\

\sin x\cos x\tan x f (3-18)
\end{gather} sinzxcosztanz  (3-19)

multlinedfIi, 2 —ATAXFF, fJa AT, HIEEE R, XA RS,
Hgw 5 BN R G —AT. R WA leqno I, 4 T 7E/M, WIAESE—4T.

\begin{multline}
£\\

\sin x\cos x\\
£\\

g
\end{multline}

sinx cosx

!
g (3-20)

FARE
subequations # 5T A XG5 15 0L
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\begin{subequations}\label{sub-a}
\begin{equation}

f(x)=ax"2

\end{equation} flz) = ax> (3-21a)
\begin{equation}\label{sub-b}
g(x)=\exp(x) g(x) =exp(z) (3-21b)
\end{equation}

\end{subequations}

TR MRE label, 51N B2IM% 5, \eqref{sub-a}, 3K1F(3-21), \eqref{sub-b}, 3k
3$(3-21b). \ref{AX1abel}NINHE S, HEIHAKSHS .
subequations ¥ 35 B H align IR FAF, R X 55 A,

\begin{subequations}

\begin{align}

f(x)&=\sin x+\cos x\label{sub-aa}\\

g (x)&=\exp (\mathrm{i}x)-\exp(-\mathrm{i}x)\label{sub-bb}
\end{align}

\end{subequations}

f(x) =sinz + cosx (3-22a)
g(x) = exp(iz) — exp(—iz) (3-22D)

3.3.3 —UeiRI AR

EABYNWs il

LA EZAT A AL, WL document Z HIASIN R A9TEf), ikt S (H 2 feiF o U

\allowdisplaybreaks[1] %2,3,4& /R IMIZ

BOEIBATES TG OL T, AT LU N\ R AL ANES 5 AU BRI PAT Z AN T, XA 24T A
KA G R SRVFE TN, 2 A3 TR —AT ARG lE it AN ARXMTZRNSAT, B
A TR . WS B SRS A, BN\ 2] EXNHERELTAEAR, X
NI

2NAmSER

HAS R, EAEEAXZ IR, AU S \tag{\ref {4 :\1abe1}} H B A HI 55— KK
G5 o RITFBIBCE ARG T N \ref {2 \1abel RGNS 5o N EL AT B A 5E label 1A% 5
HT LA i 2 IR AE A

\begin{equation}
f(x)=a_O+a_1ix\tag{\ref{eq-al}}
\end{equation} f(x) =ag+ a1z (3-4)

IR AR LA ) JE g 5 A B Y, R R >
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B) BB VE S

LK /AT il N sl B I
JEHL LR 3T R,
\begin{equation}

\setlength{\abovedisplayskip}{5pt} JEIL BN SC R,
\setlength{\belowdisplayskip}{5pt} f(z) = sinz (3-23)

f(x)=\sin x

\end{equation} |3/ N T
JEHL LR SRR,

ZAT N R TR EE B\ jot ¥, ERINIE 238N 3pt,, W2 aligned 385, JHAE equation
HLHIAT

\begin{equation}
\setlength\jot{10pt}
\begin{aligned} .
N f(z) =sinx
f(x)&=\sin x\\ (3-24)
f(x)&=\sin x
\end{aligned}

\end{equation}

f(x) =sinzx

WIARJE align PAEE, JRH0R BT EINAERE 5 FE KA AN )5 T

{
\setlength\jot{10pt}
\begin{align}

f(x)&=\sin x\\ f(x) =sinxz (3—25)
f(x)&=\sin x
\end{align} f(xz) =sinx (3-26)
}

MZAT N A KN, BRUA 3pt K, ANELUREFRIX R8T, KR IXAEA AR A
HT. HEMEZITANX, Ao tbarirAK, ®ER (IoiE AR g oK%, WAl
FIN\ [ 21 T3l e e A SE .

i F\resizebox i/l A X HAG NS 5, LIUMNEL graphicx XM,

\begin{equation}
\resizebox{1.5\width}{!}H$f (x)=\sin x$}
\end{equation}

f(xr) =sinz (3-27)

NN BG4 T
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\begin{equation}\huge
f(x)=\sin x

\end{equation}

f(x) =sinx (3-28)

BT R ARV, gk anyfontsize £, 5307 KN E A,
T IHE L BEIIAE equation MAEEH, AREA T align FREEH,  BEEERA R 7

\begin{huge}
align¥5s HIK 2 X
\end{huge}

B H AR W R 2L

{&E T 5iEh
alignFABE LT A
}

wWEHA

BRI article 2B A G522 (ARG 5), book FKIM A T2 iy . AXMW 5. HFI
(RIE ) BEE 2 U N T 9 5

\numberwithin{equation}{section}

Fsie ARG S, article KNGS, HEOT

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

AT ANBEREA, T BHE T A A A

\renewcommand{\theequation}{\theparentequation(\alph{equation})}

B e I ERE A S

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

3.4 NN displaystyle

\frac{/> 7 H 7 B oy =,

\ [
f(x)=\frac{1}{1+x"2} flz) = 1
\] o 1+.’L’2

2 B A EG BRI A]

102




texlive 2024 3.4 4r\A displaystyle

i
£ (x)=\frac{1}{\frac{1}{1+x"2}} @) = 1
\] 1+$2

KR AR 22K/, ATEAER] displaystyle

\ [
f(x)=\frac{1}{\displaystyle\frac{1}{1+x~2}} flx) =
\]

\ [
f(x)=\frac{1}{\dfrac{1}{1+x"2}} f(x):: —
\]

RUASR N\ dfrac b AEIESE, T WHER AT IE L7y 20 fi)\ctrac, AT

\ [

\cfrac[c]{1}{\sqrt{2}+
\cfrac{1}{\sqrt{2}+
\cfrac{1}{\sqrt{2}+\dotsb
i3

\times
\dfrac{1}{\sqrt{2}+
\dfrac{1}{\sqrt{2}+
\dfrac{1}{\sqrt{2}+\dotsb
I

\]

X

Vip o Ve
V2 +

1
1

V2t V24

1

\cfracH] BE LIS, (H 2 W AR EE f [,

\ctrach] LAFREXT 720, BROIAEH, \ctfrac M4} A, \cfrac[r]l{}{}7 1t
e X577 XX A

R WAL A B R AT AN R 4882, T DM \tfrac

\ [
f(x)=\tfrac{1}{2}(\sin x+\cos x)
\] f(z) = (sinz + cos z)

R ARA B, WERAE T BE R, BROANATIR A B, WERGEAE RIT IR, Ty

Fihn\displaystyle
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\ [

\frac{\displaystyle\sum_{i=0}"{i=N} x~i}{x}

\]

“ I \1stinline!\binom!,
\1stinline!\displaystyle! ) Tzl A \1stinline!\dbinom!, T
\begin{vcode}

\[

2 k-\binom{k}{1}2"{k-1}+\binom{k}{2}2"{k-2}

\]

\end{vcode}

ZIHR PR Z R A W\ 1stinline ! \frac! (—FF, FURBEE SR

3.5 FRSHVAETS

=N

2

=0

X

— Ii 3 M\binom, \

\]

displaystylel) — I X
J\dbinom, ATH]2 I
Ik \tbinom

[i1) \[ e!\tbinom!

2~ k-\binom{k}{1}2 " {k-1}+\binom{k}{2}2"~{k-2

ok _
1 <

k
1

oo

k
2

GECN TN

I i 2 A A 73 2\
fracff—#, JUZBE A

L hopt, FEAAL

AN o

DTEX 1 S HARTE RN, R psl 1, 5 A S 0] DS =5 B e 4

FEFR /KT b IR EE R BBOR R A BER R «

\ L
\sqrt{x}\sqrt{y}F\sqrt{z}
\]
\[
\sqrt{x}\sqrt{\smash[b]{y}}\sqrt{z}
\]

NAAEZ5 2] — R AR S, R 7 455 BLE SCRER
\[
\sqrt [n]{x}
\]

R e SCREL, B AT REANGF R
\[
\sqrt [n]{\frac{a}{x}}
\]

U IR TR R AR B A
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3.6 fi'y

\ [
\sqrt[\leftroot{-2\uproot{12}n]{\frac{a}{x}}
\]

SHES]

3.6 IES

BN T RS KN, BR TRFE M550, WIMERIKIKE big, Big, bigg, Bigg, ANl 2L

1
x

)

a

b

)

X
\ [
\Bigg (\bigg(\Big(\big((\frac{1}{x}\Bigg) ((((
\1]
big Big bigg Bigg i 1] LR iGN F B HARST 5, kRS sl {H 15 5 55
\ [
\Bigg | \frac{x}{y}\Bigg/\frac{a}{b}\Bigg| z
\] )
i H\1eft (\right) 1] UL H B4 5 KN, VR left #1 right ARECKT R
\ [
\left (\frac{i}xHright) (1
\1] x
55 0T LA 2 d 6
\ [

\left (1+\left (\frac{1}{x}\right)+f (x)\right)
\]

(o))

TG AR S ARHEAMEEEE, # SR \1eft M\ right FLX U5 3k,

\ [

\left [\frac{1}{x}\right]
\left\{\frac{1}{x}\right\}
\left|\frac{1}{x}\right|
\left\|\frac{1}t{x}\right\|
\]

1

X

1

X

1

X

1

X

B8

left (A1 right) FRIANRE#RAT, ZEHATHE EHH\right . M1\1e

£t I ECRT o

\ [

\begin{aligned}

xxx \left(\int_t yyy\right.\\
\left. zzz ... \right)
\end{aligned}

\]

t

zz2z...)

XA AR BN A5 RANIEA—EG ATLCR ] \vphantom{ LT 9 28 AN 3 5 SN XS
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\ [

\begin{aligned}

xxx \left(\int_t yyy\right.\\
\left.\vphantom{\int_t} zzz ..
\end{aligned}

\]

. \right)

TR - 0T LU Hi\Legt 0 SR ML T & \Left (I

t

FENECR 55 AR IFA SIS, RMFRE RS KNI LG, B A SR R AR FE
NIRRT 2~ Gk, 50 T NS U A 1) AN B o BRI ) A, 5 S AR B
T EXRAR A S e 70 ARG D0 5 ZINAG S I, W A B CRIEH R 250, Lt

PO XHBAZHT .

cases MEBBIFES

e BRGS0 AE 1645, B T cases JABE, cases FABE /A2 OV 4 BB IF X551,

AT F 1

\ [

f(x)=
\begin{cases}
ax&x>0\\

bx~2 &x<0
\end{cases}

\]

cases FREE I SCRF—ANeXt 5%, LA I 1 &0 L BE AT F \phantom{-3} /7 ZX\Af 5%

\ [
f(x)=
\begin{cases}

ax\quad & \phantom{-}0<x<1\\ f(x)

bx"2 & -1<x<0
\end{cases}

\]

B BN IAEANLFR TG DL, w] LU ] S 5 5 meoxt 10 5K,

\[

f(x,y)=\1left\{
\begin{aligned}

&a & -1<x<1,\ &y>3\\

&b & &y\leq 3 f(ZL' y)

\end{aligned}
\right.
\]

PER Uk,
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3.7

=
tl/

\ [

\left.

\begin{aligned}

&ax\\

&bx"2

\end{aligned}
\right\F\text{ i K5}
\]

ax
2}$mx%%

bx

mathtools T 5E X ] rcases 85, 47510 KFES,

3.7 |y

B HINint _(FARY{ERRY RS, B AR R R A7 scy b, e AR . FRM

R I, AR RS

\ [
\int_{a}~{b} f(x)\mathrm{d}x=120
\]

/bf(a:)dx =120

BAAIA A DU E, 43502 int, iint, iiint, iiiint

\ [

\int f(x)\mathrm{d}x

\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(x)dx //Sf(:v,y)d:vdy //Vf(:r,y,z)d:zrdydz ///Q f(z,y, z,t)dedydzdt

EX VNS

\ [
\idotsint_\Omega f(x_1,\dots,x_k)
\]

/Lﬂmww%>

TR m
IR T ZEINA esint 4L

\usepackage{esint} %I FH/rH

o 2 HIN o B AT
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\ [
\oint f(x,y)\mathrm{d}1
\]

—HSBy

\ [
\oiint f(x,y)\mathrm{d}S
\]

bigints f, H#AI> T AHKK T 808 Htr i IR LEE

@JO

¢ ra

#ﬁ@wﬂs

ST, A DA A

\usepackage{bigints}

BROARIAR > BN BARR S B0, Ry S 2N, AEH] R

\ [
\int\limits _{A}"{B} f(x)\mathrm{d}x
\]

B
/f(a:)da:
A

BRR R S P A AL AR AR T R, AT RANgK amsmath A9

\usepackage [intlimits] {amsmath}

HEWMEMEL T esint 40, WA IIAHREEDT, HN2A1S amsmath [ [intlimits] B30 2240

\usepackage [intlimits] {amsmath}

\usepackage[intlimits]{esint}

3.8 k=

TSI AR R O B U M sk &, N2 bm A, bm A2 FRiE BTEX £, A2 ams /&
o bm WHIBARRERMA, AL AR EARR, ] H)2 \nathbf {3

\usepackage{bm} % {4 H A

M, X HATPAELES— R \bm{} 1 \mathbf { } X H

\ [
\nabla\times\bm{A}\hspace{lcm}\nabla\times\mathbf{A}
\]

Rfe

\ [
\nabla\cdot\bm{A}
\]

BhIE
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\ [
\bm{E}=\nabla\phi(\bm{r})

\] E =V¢(r)

BERESAT, X HAE Wi 15

\ [

\nabla=\bm{i}\frac{\partial}{\partial x}+\bm{j}\frac{\partial}{\partial
yr+\bm{k}\frac{\partial}{\partial z}

\]

0 0 0
;9,0 L9
v 183: +J8y + 0z

IRy, WE e XRPUE, 43502 dot, ddot, dddot, ddddot

\ [

\dot{\bm{E}}\hspace{3mm}\ddddot{x} )
\] E T

AL ] B H SRR R R

\[
\vec{E}\vec{\nabla} .
\] EV

RSB SOVS

\usepackage [d] {esvect} %#ikE, dZEERIN, ik haFlh

3.9 %Ef%

MR e R FE S pmatrix, /75 bmatrix, /£35% Bmatrix, 44X {H vmatrix, % Vmatrix,
F/NHERE smallmatrix (ARG5S ) o EFERAT AT RN B, FERE S H RS 077 5 &

5 Wi

\[
\begin{pmatrix}

a &b\\ a b
c &d\\ (c d)

\end{pmatrix}
\]

ARG 5 H AT ) 2 5K
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\[

(
\begin{smallmatrix}
a &b\\

c &A\\
\end{smallmatrix}

)
\]

PSR, \dots AL B A=A \cdotsZ AL B Ja I =PRI, \vdots it

AN RD, \ddots A R T 1] i = 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}

\]

C z
d a
b Yy

A7 N 21 Fl \ndotsfor {HIHIIRAT 5T 5 Fr A IR 1) 5, XS ANFTEMRAN P 5, XA R

i PEAS HHORCR

\ [
\begin{pmatrix}

a &b &\cdots &d\\
a &b &\cdots &d\\
\hdotsfor{4}\\

a &b &\cdots &d\\
\end{pmatrix}

\]

ARSI O array 38858, A B2 A X ARAG, 6205 2 ZIECR A 10 557 5

\[
\begin{array}{cc}
akb\\c&d
\end{array}

\]

20 H B P F B RN AT ER IS D0, R N T A
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\ [

\begingroup
\renewcommand*{\arraystretch}{1.7}
\begin{pmatrix}

\dfrac{1}{2} &\dfrac{1}{2}\\
\dfrac{1}{2} &\dfrac{1}{2}\\
\end{pmatrix}

\endgroup %45 WA KATEE, ASEH N
\begin{pmatrix} %AKALH AT/
\dfrac{1}{2} &\dfrac{1}{2}\\
\dfrac{1}{2} &\dfrac{1}{2}\\
\end{pmatrix}

\]

DO | =
N | =

N~ N
N = DN =

\renewcommand*{\arraystretch}{1.7} - &I LEFE PRI 55 41, I T EES I\ begingroup A\
endgroup, fY1FATIE LR A R, A 5 I A RE, J7 R FEIE et UL, \begingroup M\
endgroupf HUU AT A SN R AR T 2T DL FEFEIREER N AT N, A2 AT A X
AMBEYACHE RIS, JLSE— X el S AR R AT 175 1 HARSE 5 07 U@ S AT 0L, 54T
AL 2T AR AN AIREEE S — AN T 2 AT EEAN 7 2 \begingroup M\ endgrouptt
B, \renewcommand*{\arraystretch}{ {54} X EAJLE A XIAGE N & REAE AT I, #ATES K
o XANEA)HE G RN 73 G D, PG E S BN XK 5K A B

U SRR R AN T A AT BE AR T S R, A RAT T SR R T A AT BRI, BRI [8mm] 5
RIS, ARG T T-3h AT 48 S

nicematrix IR ML T HZ KB, BT —HAAEER.

\usepackage{nicematrix}

3.10 PR =FHFS

/£ % \1anglefllfiK\rangle, \hatZH 5

\ [

\langle il|\hat{H}|j\rangle=H_{ij} oA
\ (i|H|j) = Hy;

IEATTE

\ [

\langle il|j\rangle=\delta_{ij} .
\] (il7) = &ij

et

\ [
\sum_i |i\rangle\langle i|=\hat{I} §£:|i><ﬂ
\] i

I
~>

Jidi K] L\ Left F\right it %
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texlive 2024

\ [

\left\langle i\left|\frac{\partial}{\partial
x}\right|j\right\rangle

\]

3.11 EHRETHR
NARE L MRS AT, HAT ] \substack

0

ox

(i

)

\[
\sum_{\substack{0<i<m\\0<j<n}} x_{ij} jg: Tij
\] 0<i<m
0<j<n
R B AL, A subarray BRHE, LLUNBEE 2Rt 5
\[

\sum_{\begin{subarray}{1}i\\0<j<n\end{subarray}} x_{ij}
\]

E xﬁ

i
0<j<n

BB N Ji HOb 5%

\[
\sum_{\begin{subarray}{c}i\\0<j<n\end{subarray}} x_{ij}
\]

E $@

A
0<j<n

KA A RE BRI, 5 224 /N R R B A e 5 5

\ [
\sum\thinspace’x_i
\sum{’}x_i

\]

KPRy SCEANGE ST SML HLIE R ) 30

\ [
\sum\nolimits’x_i

\]

o

\[
\sideset{}{’}\sum_i x_i
\]
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3.12 SRR WL IR L X

\sideset A] LZERT 5 A7 L N AUGE B FER I bR

\ [
\sideset{_a"b}{_c"d}\prod_i"N x_i
\1

IR 5P B0 32— A 5

\ [
\sideset{_a"b}{_c’}\sum_i"N x_i
\]

B ERURIX AR AR ANE DL, R AR AR R SO R 3 R 41

\[
\sideset{}{_C}\int\limits_a"b f(z)\mathrm{d}z
\]

— L LR AR

5 B, i \overset

3.12

\[
f(x)\overset{\text{def}}{=}x"2-1
\]

e E FAWE, 4 \underset

\[
f (x)\underset{\text{def}}{=}x"2-1
\]

XAy xR 24 2O SCIERAT - Edn

\ [
\text{%JE: }\hspace{5mm}\overset{[\text{fAHI7421t}]1}{\Delta

H}=\overset{[\text{ W At {k}]1}{\Delta U}+\overset{[\text{ X ¥ FfTh}]1}{P\cdot\Delta

V}=\overset{[\text{ \FF i #ffF M E3}]13{\Delta Q}
\]

(K& AL
AH

[EEARMK] AT
& AU + P-AV

J:

TR ) KA eSS, ] \overbrace

\[
\overbrace{a+b+\cdots+z}"n

\]

T R ) RAEFE S, {8 H] \underbrace
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3.14 By A texlive 2024

\ [
\underbrace{a+b+\cdots+z}_n a4+b+--4z
\] n
R ) R AEHS ‘5 2 H R AR 2 2
i LA
\ [
A\xleftarrow[belowbelow] {abovel}B A above
\] belowbelow
\ [
A\xrightarrow[below] {above}B A above B
\] below
HEERKE W T, PrbA— NS,
\ [
\lim_{x\to 0} .
lim
\] z—0

3.13 ZHBAR

T 2 N# amscd Y

\usepackage{amscd}

amscd €L T2 A7 [ by [ RISk Eitl . RSk ANIAT, A fE— A2k . Bk
RERRE B2 SRR AR 2] (A

Je B e> A Sk RIS > AT R R A SC > A7 AN
@A [ Hi k751 SCEA B SATIASCF A @V N Sk AC 1 SCFV R §i Sk AT SCF VAN
FET S o<l ZE i Sk LTS < 22 i Sk RIS < AR A

\[
\begin{CD} above
X @>above>j> T\\ X =17
OA{b}A{aal}A @V{b}V{cc}V\\ bTaa blcc
B @<ii<below< D -
\end{CD} B egfi—— D
\]
3.14 tRIES

i FH{\ color {Fa i i i 4 24 203
\[
{\color{red}\sin x}{\color{blue}\cos x}
\] sin xcos
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boxed HHEMH T equation, aligned, AREH THALZAIT AR

\begin{equation}
\boxed{f (x)=\sin x}\cos x
\end{equation} f(x) =sinx|cosz (3-29)

Bn# empheq £, 7] LA A ZINAE

\usepackage{empheq}

\begin{empheq} [box=\fbox]{equation}
f(x)=\sin x

\end{empheq} f(z) =sinx (3-30)
\begin{empheq} [box=\fbox]{align}
£(x)&=\sin x\\

g(x)&=\cos x

\end{empheq} g(z) = coszx (3-32)

f(z) =sinz (3-31)

BN

\begin{empheq} [innerbox=\colorbox{yellow!60}]{equation}

f(x)=\sin x

\end{empheq}

f(z) =sinx (3-33)

3.15 HEFS

BEHS

EHFINSE binary £75, DT, EEEEAG A ReR N IR IS 2N b 6
(1o e AT S AT AN, ams 77 H OWECART S, WERAT 2 4, FHEn
amssymb {1

\usepackage{amssymb}

- SEAE BRI, g B bk R mSik, A EEInBZ, fE e

\usepackage{MnSymbol} % AH#E#imdsymbol, adobed] FF4F 5 A HBES L

W R A AT mathabx €5 [ \widebar DI fiE, XAEH MnSymbol £ H [Fjmiddlebar Jifig, #E
1EINZK MnSymbol £, FHAEH 1 FE 7] H & X \widebar

\newcommand{\widebar}[2] [4]{%

FN T RSO bar K4, 45 widebar 5 4G KA R
{}\mkern#imu\overline{\mkern-#1mu#2}}

\ [ AB
\widebar{A}\widebar{B}
\1
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oplotsymbl

— LB KA I RFARAT 5 /5 23K oplotsymbl 42

\usepackage{oplotsymbl}

\[

\trianglepadot\ \trianglepacross

ITRX ECARF SRR S0, H AT R X iy A

VZasl =}

texdoc maths-symbols %' H#F5
texdoc symbols %5 KN4s

symbols THEE WERAWNL, BZAFFFE. FoRRELELHZ b2, H2TH
HAMEEEIL T . Hln oplotsymbl W2 B A/ ER A KKK, fF5 KeB BN,

= HZF amsfonts 8
ams A LU§ FH\mathcal 44, XNFARTT IS EATER, 5T 2R b, X4~
FARIW - BHR 2 2 HEA

\ [
\mathcal{ABCDEFGHIJKLMNOPQRSTUVWXYZ}
\]

ABCDEFGHITKLMNOPORSTUVWXYZ

amsfonts J& 5 WIEEE 58

\usepackage{amsfonts}

Jn# 5 vl LA H \mathfrak{}

\ [
\mathfrak{ABCDEFGHI JKLMNOPQRSTUVWXYZ}
\]

ABCDEFHHTIRLMMNOPOARGTUVWXY 3

\mathfrakiX ™ 7FAFH NG

\ [
\mathfrak{abcdefghijklmnopqrstuvwxyz}
\]

abcdefghijtlmnopgrstubtorn;

i F \mathbb{} 15 3]
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\ [
\mathbb{ABCDEFGHI JKLMNOPQRSTUVWXYZ}
\]
ABCDEFGHIJKLMNOPQRSTUVWXYZ
mathrsfs

In# mathrsfs B 0] LIS RIIHIAES, 1R 2 ZTECE SR & L

\usepackage{mathrsfs}

i/ \mathscr (MG RN IHAES, AL FRHMRIES, (HRH T EELHHA TR A . BUHFEAISC
B S AN T .

\ [
\mathscr{ABCDEFGHI JKLMNOPQRSTUVWXYZ}
\]
ABCDEFGH I IHLMNOPIRS TUVW XYL
mathabx

\usepackage{mathabx} %5 MnSymbolsH15<

NZ% mathabxfl, B T \bar{A} X% . \overline{A} K KL< EH F—/\overline{X}EH: AL
—EAR R, X T \widebar{A}.

B
(] o LA 71 £

\usepackage{siunitx}

ORI g 2 RHA, R 2028 upgreek A4 ELAK

\usepackage{upgreek}

SN AL IRRAR L, 0 o ML A A1 ST T 1 K

BRENAERSEM siunitx 8, HERTHNEESRTREANIF K AEHET HRARK
FIERA AL S, B EAEMIE Sl T, WS P8 B w2 BT B M.
ROREASG MBI, HEMAT T, A . BRI EAZ A O,

3.16 mathtools

TN B TS

\usepackage{amsmath}

\usepackage{mathtools}

mathtools 5 ST —&5 B ik X4 15 i 22 .
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rcases 1%,

\ [
\begin{rcases}
f+ax\\

bx

\end{rcases}

\]

L STWo P VA NN

\ [
\begin{pmatrix*}[r]
a &-b\\

-c &d\\
\end{pmatrix*}

\]

f+azx
bx

FAH VLA EIBNARGI T, Holil\vdoss 5% 55 b5

\begin{align*}
a&=b\\
&\vdotswithin{=}\\
&=c\\
\shortvdotswithin{=}
&=d

\end{alignx*}

B 200 LGP IFF T — R IX AL, K5 LI 5 R amsmath #2887 .

3.17 FIiE

Brog By &t bt IXTRX 5 R), AT ZEONOA, T RUR IS0 B SOBrf e BA T, JF

F55 R Al sy, B 5 AN .

\newtheorem{ 7 & FLIAEE 2 Y {1 A 5% B/ 2 FKY [section]

\newtheoremS {E document 3% 2 AIal 2 JG#R AT DL, PRI TR E A e X, BAHRIAE X

LAt e

\newtheorem{homework}{/F\V} [section]
\begin{homework} [ #HZkF!/>]

PR P92

\end{homework}

el 3.17.1 (BhEFRSY) 15
RIS

AT LARE FE IR BT S, FIHIH T, joke MBI SRS, A< homework [F]IN

9w, {HJE amuse G H joke MELIRAAE— 9w 'T .

\newtheorem{HT & BLIABE 2} [ o5 KA EE 441 CFr i35 B s 4 7K} [section]
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BOEAAE R T IN, R RS BEOE AN SRR A, SRS A RS
SR o

\newtheorem{joke}{* i} [section]
\newtheorem{amuse} [joke] {FF/L:[{JF} %A L1 K iE section
\begin{joke}

S

\end{joke}

\begin{amuse} [MARI\h£i11\\ %IX HLANGE FL#E40AT

FFt—%1

\end{amuse}

%iE 3.17.1 K
FLBIE 3.17.2 (FIRR)
o —7)
§ FH ntheorem {90 LAy %E theorem HIA% .

\usepackage [ Ti] {ntheorem}

XAUHEURI WIS, 8BS — .
m e INET E S, BARAINEL (noconfig), fN#k[standard], FKFFLL T JLERER

1
e Theorems: Theorem, Lemma, Proposition, Corollary, Satz, Korollar
e Definitions: Definition
e Examples: Example, Beispiel
e Remarks: Anmerkung, Bemerkung, Remark

e Proofs: Proof, Beweis
XA ZEE NG, BT A LSR5 2 A ) S T8 1]
w framed I, FFE[FNINZ framed . 7] LU# ] \newframedtheoremfiy %, %2 & M IH
WEE, BEAK AN,
» thmmarks B, $5 )5 45 RIS IN/DITTHER IR G5 %) standard 5 SCIIFGEAT 280, 630
Bi, WREIRERAAERL.

\usepackage [standard, thmmarks , framed] {ntheorem} % |[r|I JI1Zk
\theoremclass{Theorem} %¥5 & Hiriii gk A&ME Nstandard ARSI BEE, AN thmmarks
\newframedtheorem{mynew}{%% i}

w thref LEI, FNAMAERG| MR
m amsmath £, 5 amsmath fl3fE%
m hyperref ET0, 5 hyperref f0ife%s
#E4F standard A1 thmmarks 3£,
XA BRI style CRRRGT, DR INZRERIA style HORHHT & LIS 2L, standard
ESCH BN plain. HSZIXAZWAER .

\usepackage [standard] {ntheorem}
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\theoremclass{Theorem} %thmmarksi| WAIITEFR Estylel fI, 7 WstyleTCRL
\theoremstyle{break} % Hz#t—4T

\newtheorem{mynew}{5K1&i} %X e XTI AEH]
\renewtheorem{Theorem}{EH} %HEF A INZstandard, f IFE#RE HH & X

WHE R KT S, AERKHEIAN thmmarks, BiATE Z\theoremclass{}XH) T . T §LHh
B TE Y, U e RS B A R, R IESOE R

\theoremheaderfont{\normalfont\bfseries} %IRI\THL, K iHIXFf T header H A NI
\theorembodyfont{\itshape} % i P 7 RHA

\theoremseparator{} %L/ MafF, XNFRAEZHFT S

\theorempreskip{\topsep} % - NIEE, itemJ[a]H

\theorempostskip{\topsep}

\theoremindentOcm %%k IA L4t

\theoremnumbering{arabic} %% Ak A4+

\theoremsymbol{$\bullet$} %ERINK AT, Nthmmarksh A /NHE, XAJEECA S0 A S
\theoremprework{\bigskip\hrule} %I LRI AT EIE ), IXHZNm & AL
\theorempostwork{\hrule\bigskip} %% NI EEHII /G EHA), X5 E 5 29\ m B o

3.18 MR

mathjax SCRFF T EHRE BIEX A, MHZ DMK 1, A0S HA3)
G5, SCRF amsedo WUR A CAEMEG, ATLOK mathjax PEFEEAM, HEHTT SO0 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: [ [’$’,°$°], ["\\(","\\)"] ],displayMath: [ [’$$’,°$$°], ["\\["
,"\\1"] ],processEscapes: true},"HTML-CSS": { availableFonts: ["TeX"] }, 1});
</script>

\begin{equation}
f(x)

\end{equation}

in text, \(\sin x\), \(\int f_n(x)\mathrm{d}x\)
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3.18 ML

\[ \cos x \]

\begin{align}
£ (x)\\

g(x)
\end{align}

$\int_a f (x)\mathrm{d}x$

\[\require{AMScd}
\begin{CD}

A @j>> T\\
@AA{aa}A @VV{cc}V\\
B ©@=1D

\end{CD}

\]

</body>
</html>

XA AN XA AN R 28 51w K, AT AR . 2% 51 S oAy [ ik i, {H

FEANFRAS G SCFF I SRR, AT IR SCRY amsed, AT ISR,
S RS R I AT mathjax FEBIAM, BERBIAM H B,
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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 W AN tikzpicture, IXAMIAFALF SO, AR E SCRHE

HEAL AT H] 3T

\begin{tikzpicture}
\draw (0,0)--(1,0); HEMMATRCE
\end{tikzpicture}

Wy LR A e 550

NF\tikz{\draw (0,0)--(1,0);\draw (0,0)--(1,1);}3 ¥ /
LH X

=
tikz BIEEAANSERE, MRRED SEHIFRE.
FLARININE figure IA8E A AT LU BARST IR Ao
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\begin{figure} [ht']
\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}
\caption{tikz HF&l. }
\end{figure}

bR T A D T DR R Bl Ak, — i DLHERE A standalone K. AR IX AN, A
tikzpicture % pdf ()51, K/NRFEE KA. 8 — A tex U@L, A B
pdf SCIFAS B &4 tight bounding box, 1 UMERNE F HEAIH . SCAFE5HS WEE19708,

4.1 H%k

4.1.1 ¥R

tikz 1] B I TARRR A, BN RS K . SCFF F e KR 7 o 3 BT B4R 1 AR AR s
W/

n YRR IRARAR (x, )

n Y RRAARR (x,y,2), tikz I = HEA T LR =R 0 4EBGEUR, nT DA B AT = 4
kg, BN EL T =R EE —4eE ) 7w .

w HRARKR (FBE AR R K )

n WA AR BR (Ff 5 x2A2 and y4RER) . HEEIAARARIC A cale g, AT LUK J7 58 55 315 K0
1 A [53] 5T

m node ¥R, 7E node BEH NN, tikz B R IGH L H AR bR IE

BRI em, RIS AR SE M 5, Py DA— A BUB SO . (HZ R BLIEK
THUNT AT LR T s A

\begin{tikzpicture} [x=5mm, y=5mm]
1] ]
\end{tikzpicture}

o

\begin{tikzpicture}[scale=0.5]
1) & i)
\end{tikzpicture}

scale J7 AL HEARLRI, X PRI 80T SCAR R A T8 J s AN IBCEE R 1 307
tikz SCRFREME SO AL, SCRF B MRIE AL, fE\dravifI S B IE S, X%
T ARG o 3B SRR EARAE AR AR AR

\begin{tikzpicture} [very thick]

\draw (0,0)--(1,0); %mHIZiEH]

\draw [x=2cm,y=2cm,blue] (0,-0.3)--(1,-0.3); JlftifiK )
\draw [red] (0,-0.6)--(1,-0.6); % LIHMESAEIIX A
\draw [x=2cm,cyan] (0,-0.3)--(1,-0.3); %47 K&
\draw (0,-0.9)--(2cm,-0.9); % FEAEAFR HL
\end{tikzpicture}
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F—WAB, PAAARIE-0.3, PR B JEAE-0.60 F KB, JUEHRETALER, SEFRE T 2¢m,
PABIAES, FrbifEo. sif B L . 2 = IR IB UL HEAABARE BB, 207 20 Py A A
FrtiidEH .

A R B RN AR S IR, AR S A BT LA T R A R e R, A 2
lem RI7KF26

\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}

RIZAT AR ), -1 RN n B H R B R A, |- B B A i L IR
AAERR R

\begin{tikzpicture}

\draw (0,0)-|(1,1);
\draw (2,0)[-(3,1); J (

\end{tikzpicture}

AL E RS (NTEINBAEMTE) T ARARAOME, LRI AR FR OB 75 AL S S Fok K

\begin{tikzpicture}
\draw (0,0)--({2*sqrt(2)*cos(30)},{2*sqrt(2)*sin(30)});
\end{tikzpicture}

R, SRR NS &z S A be Sk R AR RS AN, XU 5 & 2T e br 5
T T PR AR B AR 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}

BN S AUSUIN 5 AR AT LR A, (ER VR P I 22 B R AR AR AT AR B o i N, s
AN G2 TLARFE, - G0 v S AR RIS 1) DRI

\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}

ARKRIEA — P AU BN 2 A, U S AN S S T, B K, T B
FAT
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\begin{tikzpicture}
\fill [red] (0,0) circle (2pt);
\draw (0,0)--++(up:1)-—-++(left:1)--++(down:1)--++(right:1);

\end{tikzpicture}

AU turn B HRAANR, RoRFe 2 DI, JEZ KR . turn BRIK AR WSR2 2
K, W ERONR IR S . R —MERE S 2k

\begin{tikzpicture}
\draw [thick] (0,0)--(1,0)--([turn]30:2)--([turn]{{asin(-0.5)}}:1);
\end{tikzpicture}

_

AN AR RS 5 ] LU 4
([turn]{{asin(-0.5)}:1})

NS T E A E ) turn TEA]

BUIRRIER
AAFR KT ASE HI\coordinate i fi) g X, ARG A FAEH], AT LU A 5 2 IXE .

\begin{tikzpicture}
\coordinate (A) at (2,0);
\coordinate (0) at (0,0);
\coordinate (B) at (30:2); ii
\coordinate (D) at (-30:2);

\draw (A)--(0)--(B);
\end{tikzpicture}

BERGHRE LR SHY AR
A DAAE RN R P AT T TR AR AR AL 5 B A bR ) 4G B, 5 B 278 1) -~ 81 edge to JE T

\draw (0,0) coordinate (a) -- coordinate (m) (1,0) coordinate (b) --(1,1) coordinate (

c);

m s ABARERIA R B R, rTBUER] pos S 40y

\draw (0,0) coordinate (a) -- coordinate [pos=0.8] (m) (1,0) coordinate (b) --(1,1)

coordinate (c);

m AR EEZR B 80% K AL,
coordinate Fl node HJ LLVEHT, B —ANAAKR 5[] B EC 44 FAE LB T 45 22 47 & N 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%};

W[ CHIRD AN RENT IR 844 [pos=Hufi] 2 SLARKR, (EZmEgINATLL, DR A i A o i 1) 2%
m AR BR AR AN A, Fr AT LA O 21 360 J5£m IR B A L A0 E AR o
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\begin{tikzpicture}

\draw (1,0) arc [start angle=0, end angle=360,
radius=1] coordinate [pos=0.2] (a);

\fill [red] (a) circle (2pt);

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

\draw [cyan] (0,0)--(360%0.2:1.2); %L5MERIKA
\end{tikzpicture}

BOE [pos] IHUE,  AAAR kAL B IS M A% 4 i e A R TH S, 534 B Ui 35 - #7152 LR A8

AV A P S T A LR T

\begin{tikzpicture}

\draw (1,0) arc [start angle=0, end angle=360, x
radius=1, y radius=0.6] coordinate [pos=0.2] (a);
\fill [red] (a) circle (2pt);

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

\draw [cyan] (0,0)--(360%0.2:1); %K HRA 5
\end{tikzpicture}

<

R N A5 PR AL bR, BT DA ] \pathf U \draw, FWH AR, \drawst\path[draw] 1

iz

5,

\begin{tikzpicture}

\path (0,0) -- coordinate [pos=0.3] (a) (1,0);
\fill [] (0,0) circle (2pt);

\fill [] (1,0) circle (2pt);

\fill [red] (a) circle (2pt);

\end{tikzpicture}

4.1.2 %5

LMSHA I IE. LR SR/

W B 2k %5 4 ultra thin, very thin, thin, semithick, thick, very thick, ultra thick. thin XK

REM T \nrule. Hi& XZTEH )70 Eline width=2pt.

W B 264 dashed, dotted, dash dot A1 dash dot dot, FJ LA loosely 11 densely & iffigk iy,

EOAE RO, TR,

RIGIFIE—2Em Nk, P AEFEL 55 cycle FoR BB fUR) 5 2

\begin{tikzpicture}

\draw [color=blue, line width=2pt, rounded corners=5pt]
(0,0)--(1,0)--(1,1)--(0,1)--cycle;

\end{tikzpicture}

P, 29, RESHOLE M) - A SHL WA DAE—Mdrawif fU N SCE, W
R ZBUL T B edge BAC-—, AEHIMIIARAT —L2dnflez=on . A b-—2 28, edge A
ito (HSERMBEGE W U, FMSEBMN L, DT LUSESHT T 3K A Zh BE A8 1 1A 1) I

foEBEA HI I o
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\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

HEX dash #ZE!
AT LL A E X, on Rk, off R,

\begin{tikzpicture}
\draw [dash pattern=on 2pt off 4pt on 4pt off 4pt] (0,0)--(6,0);
\end{tikzpicture}

Al LAf H phase KFEah 2k A, ERIA phase & Opt, {HEWEAIA—FE, ANi%E phase I 752N

pattern.

\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)
-- ++(3.5,0);

\draw [cyan] [dash=on 20pt off 10pt phase 10pt] (0,-2)
-- ++(3.5,0);

\end{tikzpicture}

XU 2T DU postaction, 75 ZEdEMTHE P (O 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}

TSR IEH BB, (HZ WUR e, JLSEnT Dl 2 (0 gk, R IRX AN 72 P ReR

\begin{tikzpicture}

\draw [postaction={draw,red,dash pattern= on 0.5cm off 1.5cm,dash
phase=0cm,thick}] [postaction={draw,green,dash pattern= on 0.5cm off
1.5cm,dash phase=0.5cm,thick}] [postaction={draw,yellow,dash pattern= on | |
0.5cm off 1.5cm,dash phase=1cm,thick}] [blue,dash pattern= on 0.5cm off | |
1.5cm,dash phase=1.5cm,thick] (0,0) rectangle (1,1);
\end{tikzpicture}

double %A

double & mT DL H XU R H, vl Rl RS TR] B s, BRG] i, Blldraw
=black, double=white. nJLLE X WZL[1IIH]fidouble distance, FEANIEL (155 B 45 T W f% 1) line
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width Jl_I= double distance. double distance between line centersiX /2%, =& LA
NI 4pt LLERRIH LR RITRIEE Y Spt, WEZRMUFE R 1pt 1.

\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 #&iskF0 arrows.meta E

RIZ BRI — N EE A HPSEETELSH . AT AT LS AT o
\begin{tikzpicture}
\draw [->] (0,0)--++(1,0); N
\draw [<-] (0,-0.5)--++(1,0); .
\draw [<->] (0,-1)--++(1,0); -
\end{tikzpicture}

BOATSLRHMER T, HEAETH latex 5 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}

XFELLAR, Ik arrows.meta J5, MK tikz R4 /& \usetikzlibrary {54}

\usetikzlibrary{arrows.meta}

G P >= sk AR OR 9T 52 BRIk, BB B BRI S K TSR T4 T Latex Bk,
Latex i LAVRINBHL, N5 latex Afg. MFLHMAKT S8 TS, 2AHLMEAKT
INTF5 o sep WS AR MINE . BT LA M W42

\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}

— - <

B FZfH scale width Fl scale length

\begin{tikzpicture} [>={Latex[scale width=1.5,scale
length=2]1}]
\draw [<->] (0,0)--(2,0); B

\end{tikzpicture}

fFH reversed 1 LA ¥ Hi k77 0]
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\begin{tikzpicture} [>={Latex[reversed] }]
\draw [<->] (0,0)--(2,0);
\end{tikzpicture}

A BLH 2

\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}

UL B SR AN R, 3 R BLBEE AN R A Sk IS B A Sk 2 58 (BRUAERBE 2R 1K) 98
J&O

\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}

— —

arrows.meta FEAL & TFZH B, Hhin HARMS ), H scope M35 n) LAAR J7 167 6 #e i Sk
KM, S, tikz T 1 16.5 /N,

\begin{tikzpicture} [>=Bar]
\draw [<->] (0,0)--(2,0);

i
\draw [Circle-Circle] (0,-1)--++(2,0);
\begin{scope} [>={Circle[open] }] . .
\draw [<->] (0,-2)--++(2,0);
\end{scope} o— o

\draw [{Bar [width=5mm] }-{Bar [width=5mm] }]

(0,-3)-——++(2,0); %Aggggggggﬁ

\end{tikzpicture}

AL P SKICHT,  FLRHREAS S Sk A8 TS, RER Sk SCRF I 2 800] LA T
TR A8 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 RRRF R, R AR R A Bk, AT,
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\begin{tikzpicture} [>=1latex]
\draw [<->](0,0);
\end{tikzpicture}

4.2 FEf2. &, HEERF0IN

tikz B T B BRI 2.

4.2.1 B
W IR AT PR, 25— B2 2 H X A (1 AR b
\begin{tikzpicture}

\draw [green] (x1,yl) rectangle (x2,y2);
\end{tikzpicture}

Ty PR RIS, g AN R AR BRAERT R BN 5 SRAS ) 55— AN AR R AR RR AR, BRI 58 T ) (1)
TR

\begin{tikzpicture}
\draw [green] (x1,yl) rectangle ++(x2,y2);
\end{tikzpicture}

R IGE ARG, BRI AU 5 B X o AHR AR N A A AN AR TE, BN A
RO R AR K

\begin{tikzpicture}

\draw (0,0) rectangle ++(1,1) rectangle ++(2,-1);
\draw (4,0) rectangle +(1,1) rectangle +(2,-1);
\end{tikzpicture}

JUE P T DUETe g, BRGAHES (o B0, e e, FrRlR g fill (it
A SATIHERE .

\begin{tikzpicture}

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

\draw [draw=black,fill=red] (2,0) rectangle ++(1,1);
\end{tikzpicture}

URANA AT IORE S, ) DORHINE 41035, BOREAAE BB (1, (EREIX PR AR
AN o N1 12 R IRCTR Y R R A S Hh 2 TR Y X3, 1 [draw=white] 7 AU 78 Y LR AN 12
HE T Y FRIX I SX AN 7B R LU H TAE 58 52 b e i 1
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\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}

FEAT P i e AR 7S, BIMEAN A i e ] DU 7S, ANH & i 230 e I HE 25 /b —
AN

\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 _|

4.2.2 [EFEN

0 OV A 2 R B AR R AR A RS U5, [radius=0.5] FTLLE (0.5) 10i%.

\begin{tikzpicture}

\draw (0,0) circle [radius=0.5];
\draw (2,0) circle (0.5); <::::> <::::>

\end{tikzpicture}

G2 I B2 RS FAR R . SEARFIE AR A o S EERAEYE I [—360, 360] DX[A].

\begin{tikzpicture}
\fill [red] (0,0) circle (0.1);
\draw (0,0) arc [start angle=0, end angle=260, radius=1];

\end{tikzpicture}

IR B AT B B GETT AR, B 9IGE B AR bR . ARG . GRS R AR A
I ey [ S8 Berds s K — G 00, SXF T DA B M2k (3 RE . A IRk fy mT LA
BT, A se)n, AASRERE RIL R, B A IRE LU IR 4 RG4S 5 .

\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}
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iU AR, AR S B R L, A MRS A ) SR 1 o B JER A AT 4 A
Wg? ufRAZR>]— b FHIXA 7o i i AR AR IR M A NS 00 1 B, 3O A
U AR B AN O AR AE— S B L

\begin{tikzpicture}

\fill (0,0) circle (0.1);

\fill [blue] (30:1) circle (0.1);

\draw (30:1) arc [start angle=0, end angle=80, radius=0.5];
\draw (30:1) arc [start angle=0, end angle=80, radius=1];
\draw (30:1) arc [start angle=0, end angle=80, radius=2];
\draw [red] (30:1)--++(130:3);

\draw [cyan] (30:1)--++(180:0.5)--++(80:0.5);

\draw [cyan] (30:1)--++(180:1)--++(80:1);

\draw [cyan] (30:1)--++(180:2)--++(80:2);
\end{tikzpicture}

R 2 I AT 19 SR A OISR 1], AT LR shift 240 shift &Ko, Abbrifs ZHITESS
K.

\begin{tikzpicture}

\fill [red] (1,0) circle (0.1);

\draw [shift={(30:1)}] (1,0) arc [start angle=30, end
angle=260, radius=1];

\end{tikzpicture}

A1 7 S P L0 6 S, ) cale R AT ARG, e AR AR AR,
HES TR

\begin{tikzpicture}

\fill [blue] (1,0) circle (0.1);

\draw ($(1,0)+(30:1)$) arc [start angle=30, end
angle=260, radius=1];

\end{tikzpicture}

4.2.3 HEFIFEEREDT
R [ POV ) T R Y RO AR B s x 28R y 242
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\begin{tikzpicture}
\draw (0,0) ellipse [x radius=1, y radius=0.5];
\end{tikzpicture}

H—MEIE T, [x radius=1, y radius=0.5] "fLLH (1 and 0.5) 8%,

\begin{tikzpicture}
\draw (0,0) ellipse (1 and 0.5);
\end{tikzpicture}

0 C

BEASTE g ) 0 1E A1, 3 I e e R AR IR T Ao rotate R ISR AL (0,0) ek
Ja T ZHOE A

\begin{tikzpicture}
\draw [rotate=30] (0,0) ellipse (1 and 0.5);
\end{tikzpicture}

247y B G R 5 O B N, 522 rotate around ={ 1 B (e HEHE s AR KR )

\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}

NERN

{EFIRRIRAR AR b, (SR :x2F4% and yH42), FIHZ M1

\begin{tikzpicture}

\fill [red] (0,0) circle (2pt);
\foreach \x in {0,10,...,350%} s X
\fill (\x:1 and 0.5) circle [radius=1pt]; e <
\end{tikzpicture}

MBI arc, 24y HUE mARbR . BIGMIZ. x B4 y 42,

\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 I A2 SRR A 8 oo AV [

\begin{tikzpicture}

\fill [red] (2,0) circle (0.1);

\draw [blue] [shift={({1+cos(40)},{0.5%sin(40)})}] (1,0) arc [start angle=40, end
angle=240, x radius=1, y radius=0.5];

\draw [red] [shift={({1+cos(-120)3},{0.5%sin(-120)})}] (1,0) arc [start angle=-120,

end angle=40, x radius=1, y radius=0.5];
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‘\end{tikzpicture}

D

IR IR AR R, &5 cale JE, AT EX A RRGUL TSP T .

\begin{tikzpicture}

\fill [red] (2,0) circle (0.1);

\draw [blue] ($(2,0)+(40:1 and 0.5)$) arc [start angle=40, end angle=240, x
radius=1, y radius=0.5];

\draw [red] ($(2,0)+(-120:1 and 0.5)$) arc [start angle=-120, end angle=40, x
radius=1, y radius=0.5];

\end{tikzpicture}

D

scope P AT AR RO RS FIe e, vy, JemlE, SR)E5 25 R PR elE, &
o B Gl I PR T (2,1) 50 BER 30 BE. U xshift A1 yshift I 22500054
i shift=(x,y) FFAZNAERE 5, AL BRI K, I 0k 45 € HA7

\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 (KIS mT LU 5 5k o

\begin{tikzpicture}
\draw [-latex] (0,0) arc [start angle=30, end

angle=120, radius=1]; ‘/HN\\\\

\end{tikzpicture}

4.3 pi%k

4.3.1 {EFE=H#1% controls AR

W54 controls MW THELSIRAE, (H2LBRIFALFH . controls VAU FT7R, controls
JE B — N AR RR SHT T AR AR CRIZ B M2 iR s AR R ) R i B Ry A i b 2k, 36 —
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AAARRS R AR RS CRINZ B2 1 28 fARAR ) F iz Bl e 2% s AR D)2k Bt MEA] controls

R T T S I ) AR AR

\begin{tikzpicture}
\draw [step=0.5,red!50] (0,0) grid (2,1);

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

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

\draw [line width=1pt] (0,0) .. controls (1,1) and (2,1) .. (2,0);
\end{tikzpicture}

o E A lefty rights ups down Jz, [ PUANJ5H .

o

\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}

/
/’/

4.3.2 {EEf% bend AR

bend 75 2 S A AIAS, RIDTRT5 . X controls WAL T,

\begin{tikzpicture} [very thick]

\draw (0,0) to (3,2);

\draw [red] (0,0) to [out=90,in=180] (3,2);
\end{tikzpicture}

WALl bend A7, (HEBA 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 iz

FLRCH K fh 2 D2 M 2, BRYGRRE RS #h 1 (OGRS 0 D, W RMBECh &

=
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\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}

B AEBE I P AL RS i, PP R) R I AP e T AN R

\begin{tikzpicture}

\draw (0,0) parabola bend (2,2) (3,0);
\fill [red] (2,2) circle (2pt);
\end{tikzpicture}

4.3.4 IFZ&%pE
IESZARSZ MR A SR A, A8 /R 75 2 o — N B

\begin{tikzpicture}

\draw (0,0)--(1.57,1);
\draw [color=red,thick] (0,0) sin (1.57,1); /

\end{tikzpicture}

SEREN) A MZARIRIL, NI A5 1535

\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 K R i o 5 i) 5L A2 K — R ROE R -

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

B S S e e S
m BOE XA, [domain=i ] X [ 4] « i ] [X ] &A1
m [smoothl, W& VML, XANSEAHEEM, WSS S, a1 R A8 Wi
e, LI R IR £
m [samples=HUFF 40 HT. BRIA 25 DMHUFERL, 00T smooth ZU5E, VIRAL, 75 E 0
KIUFE R
m [variable=\t], BRIAZEZ\x. A H WS MRELAILER S .
m [samples at={7} V{l, 250k, XFPHHEE H\foreachiB ft il LA,
A5 FH BRI B AR TE ORI R 77 B4R FE Sl ok . B AR A — 2 2 (\x, £ (\x)), [ LA
(g(\x),f(\x))o RN, r RRINEE. FmE] 2 20 e T\ e = .
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\begin{tikzpicture}

\draw [line width=1pt,color=blue] [domain=3:5,smooth, samples=100] plot

Ax, {\x-4)*(\x-4) 1) ;

\draw [line width=1pt,color=red] [domain=-2.5:2.5,smooth, samples=100,variable=\t]
plot (\t,{exp(-\t*\t)*cos(16%\t r)});

\end{tikzpicture}

i

plotifi ], \drawih FUMIZEGE W] LLAE, PrLAnf BUETE. ARpla g, Hmeiiay
L AT BB DA T IS, RUA o — S v g, i AL IR B8 36 A2 1 i D)

tikz NE T LR R REL, BN E T RN rand RO [—1, 1) XEARENIEL md
[0,1] X Ia)o ACHEAT LS, g R BEHLEL.

\begin{tikzpicture}

\draw plot [only marks, mark=ball, mark size=1.5, domain=-1:1, samples=20] (\x,rand
*x1.2);

\end{tikzpicture}

4.4 —LIfjEE

4.4.1 FRAE angles B

DRI AT T2 S 3 B P 2 ELZ 2 TSR A (R L, T DIAT — L T TR % angles XA~ .

\usetikzlibrary{angles}

IR BEMSCTHERE, W2 quotes &

\usetikzlibrary{quotes}

PR EE S

\begin{tikzpicture}
\coordinate (A) at (2,0);
\coordinate (B) at (0,0);

\coordinate (C) at (30:2); :f
\draw (A)--(B)--(C) pic [draw=red,-latex,fill=green!30,angle [

radius=12mm, "$\theta$"] {angle=A--B--C};
\end{tikzpicture}

W DA S EEARRE SR I S 5 IS8 BN g, AP 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 M shift BN E, AR BON ALK, #2HRE AL, shift ZHW LI IS N
{xshift=7mm, yshift=2mm}
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4.5 ¥4 foreach

\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 H1J] clip

clip W A) ] ABCE MG - ZHE, 8 DB > S BT D sl NI A1, a9

BRI RN BTOIHERI AN, TIASZ BRI

\begin{tikzpicture}

\clip (0,0) rectangle (2,2);
\draw (0,0) circle (1);
\draw (0,0) circle (2);
\end{tikzpicture}

~

WRIMSE [draw] 2 BRI DIE,

\clip [draw] (0,0) rectangle (2,2);

F BY VI AE scope B, W AE scope HANEIY],

S R LT YO R 2 S N

\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}

_

4.4.3 1§ grid

FI PR B TE )22 grid, help lines s BRINMHHINZ style 44, BRIV EZE very thin FIK L.

\begin{tikzpicture}
\draw [step=0.2, help lines] (0,0) grid (2,1);
\end{tikzpicture}

UL H AR RO S

\begin{tikzpicture}
\draw [step=0.5, red, dotted] (0,0) grid (2,1);
\end{tikzpicture}

4.5 {&If foreach

foreach W AJHIKE L HK, AR w LA MEE M4, M0\« BUEEH SRS
B GRS AE RN — RS, WU R SR, H = AMEAU T, RO AMER L
AME, TRRAECUIE, 36 M, . Y. BMEAT ERATEEL, B e A mE . DR A
71 P PR D) 75 A A2 o B2 AR IR R AT LAV, 458K AT « T foreach i) HR{E
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W FE BT 705, ORI A AR m B A), AT s . NI pm EEa), AT e el LUE

At s, AT LU

\begin{tikzpicture}

\foreach \x in {0,1,...,6}

{

\fill [fill=red] (\x,0) circle (0.3);
\fill [fill=blue] (\x,0) circle (0.1);
}

\end{tikzpicture}
LIPS -E205'3 ¢
\begin{tikzpicture}
\foreach \x in {0,0.5,...,3}
\foreach \y in {0,0.5,...,2} > o
{ 000000

\shade [ball color=red] (\x,\y) circle (0.1);
\draw (\x+0.1,\y)--(\x+0.2,\y);

}
\end{tikzpicture}

Wy oA R .

000000
000000
000000

\begin{tikzpicture}

\foreach \a/\c in {20/red,40/blue,60/brown}
\draw [\c] (0,0)--(\a:1);

\end{tikzpicture}

foreach T 7 ] & A4 45 R A B 24 vet AR5 D0 AR A T

4.6 HTEMEE

4.6.1 #Z shade

\shade HIR AT AL (R . BRNHIAR OO R, BRIABIAL S )2 B Rl

\begin{tikzpicture}
\shade (0,0) circle (1);
\end{tikzpicture}

GRS % a7l N N W S TP L
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\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 LUE SCHRTRIE S, (HR P ANRE R .

\begin{tikzpicture}

\shade [top color=white,bottom color=white,middle

color=red] (0,0) rectangle (2,0.4); I
\end{tikzpicture}

BE TR A, WA B outer color, BRIAE (A,

\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

AT L A AL AR AL 7 [ R

\begin{tikzpicture}

\shade [shading=axis, left color=yellow, right color=blue, shading
angle=45] (0,-2) rectangle ++(2,1); ‘

\end{tikzpicture}

tikz ff) ball color AEHELLE, 4 =4 AR,

\begin{tikzpicture}

\shade [ball color=red] (0,0) ellipse (1 and 0.5);
\shade [ball color=green] (2,0) circle (0.5);
\definecolor{tjublue}{RGB}{0,70,140}

\shade [ball color=tjublue] (4,0) circle (0.5);
\end{tikzpicture}

P 0 O

\pgfdeclareverticalshadingﬁ%fUﬁTElEﬂﬁf}(\shadingﬁ@jiiﬁ, BIWERAT . PRI 7
LR MG R R, SUNLR WA, i A R BOE BT T
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%W BN, rainbowit A CEEIA T, B BE T 42
\pgfdeclareverticalshading{rainbow}{100bp}{color (Obp)=(red); color(25bp)=(red);
color(35bp)=(yellow); color(45bp)=(green); color(55bp)=(cyan); color(65bp)=(blue);
color(75bp)=(violet); color(100bp)=(violet)}

Yot FH REAT 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 EHBANT ZAAM % . shadings g X T Bk, @RISR E k.

\usetikzlibrary{shadings}

ENX T =M%, color wheel, color wheel white center, color wheel black center, Hi{f¥f/&
T st A A € DR DU AR T o

\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

P AU TS REAROR, WARARMS Z F IR, nTBL pefplots 4 i) e A 9 05 A

4.6.2 1%EAR transparent

1T opacity S0 & 78 (0 11IE B L

\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 T, (HRR A TEN],  mDOG R KN ol U E W R 7R W] 70 s (1
R
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\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 FFREE blend

N =R gk, ARG AM, X blend group=screen 1 LL3RAFE2E — )
TRORUR

\begin{tikzpicture}[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 Z#iAH 24, HABBR T LL AT S % FMF 23.3 i,

4.6.4 FEEREN

tike (O U BT o, SR EIRAE N, S E AR BT, WUORPIANE R B RN, ATEGE
MBI R [ R CHOAnAR I B BN £ B, RECh IR, SO IR
Feo

\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 AT PP 0 I B T BRIA A nonzero rule, B —ANEMERE — N2 5, EESH
FECHTE . AL R, B AR 200 74 Jst A Re e/

\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}
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4.7 oE

tike (] E BRYE G AR N, 5 AAE B tikz W] RVRITREE SRR, ST iR
oK 178 i S U o

\pgfdeclarelayer{)z= ¥ FKA}
\pgfdeclarelayer{): 4 #<B}
\pgfsetlayers{/ZMi/7, MJCHEE] LNy
\begin{pgfonlayer}{/Z % FA}

IR P 1 P T (1 5 SR AR A
\end{pgfonlayer}

NI LT )R, Mg ET S ABCDE, A fifk N, E fEi b, BEARSEE T
2 B O, HEE&REZINE B 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}

\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}

TS H B3 E A bR 1) 7 2 IR 78, (H & D20 1 R ) 2 R Se IR AR bR . XS AL bR
58 SRR A P 2 2 W 2 ) vl R r= A0 & o W8 2 A1 2 I v DAAR S (R A R 3 [ R
] LAIng& backgrounds JE .

\usetikzlibrary{backgrounds}
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SRIEAE ] B8P ) SHERTENES, framed Al show background rectangle, HW—ANEEA] LLo

\begin{tikzpicture} [background rectangle/.style={rounded
corners,fill=yellow},framed, show background rectangle]
\fill (0,0) circle (1);

\end{tikzpicture}

DL B A2AE FH o L) background layer

\begin{tikzpicture}

\fill (0,0) circle (1);
\begin{scope} [on background layer]
\fill[blue] (-2,-1) rectangle ++(4,2);
\end{scope}

\end{tikzpicture}

4.8 HEFFE math

KA math.

\usetikzlibrary{math}

\tikzmath{&E 55 A L5 ARG 705

\tikzmath{} B @ EEH T
B4 math o] LUE XL B, AAERME, XFEREZMEZ R ESKKE., A% EE
e DUE A8 O SR — RS K

\begin{tikzpicture} [>=Latex,x=5mm, y=5mm]

\tikzmath{

\x=1;

\c="red"; %AUING|F
}

\fill (0,0) circle (\x+1);
\fill [\c] (0,0) circle (\x);
\end{tikzpicture}

H A 1et \c=red; L r[LL, AHMGI5.
math FEA — LU EEEARE 1%, Bl LR TR AP ROT iA, HiANRE
AT S MUR EROE SRR, W EE AR A L.

\begin{tikzpicture} [>=Latex,x=2mm, y=2mm]
\tikzmathq{

int \£,\i,\j; %& S hHHL

for \i in {0,...,10} {

for \j in {0,...,10} {

\f=(\i+\j) *5;

{

\fill [red!\f!yellow] (\i,\j) rectangle ++(1, 1);
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}; Yotikzmath B B TE ) 7 E LS SRR, WTRLZATESR), AT, SIS
}; DOEIAEEA, AREMEAT

}; PIRMEIEEA, AREIZEAT

} %4 tikzmath, Ao

\end{tikzpicture}

SR PR AEIRIA L e P R TR A L

\begin{tikzpicture}[>=Latex,x=2mm, y=2mm]
\tikzmath{

function a(\i,\j){

return (\i+\j)*5;

}; %X EARTAT

int \f,\i,\j; %& S NEHL

for \i in {0,...,10} {

for \j in {0,...,10} {

\f=a(\i,\J);

{

\fill [red!\f!yellow] (\i,\j) rectangle ++(1, 1);
}; Yotikzmath B B35 ) F S ARG GGk, W RLZATER], W27, WS
Y WIEIRISEHR, AREIAAT

Y WIS, AEMNAEAT

} %45 Wtikzmath, ANIN4r5

\end{tikzpicture}

FAFTE R L

146



texlive 2024 4.9 node

\begin{tikzpicture} [>=Latex]
\tikzmath

{

int \a;

for \a in {0,10,...,350} {

if \a>260 then {let \c=orange;} else{
if \a>170 then {let \c=blue;} else{
if \a>80 then {let \c=red;} else{
let \c=green;}; %&if&Mt

}; D&EREAF

Y BEARSAE

{

\draw [\c] (\a:0.2)--(\a:1);

}; %sS R K

Y DETARAEIA

}

\end{tikzpicture}

N

\begin{tikzpicture} [>=Latex]
\tikzmath

{
coordinate \a; %i& M AL H AR H
\a=(1,0)+(0,1); %HBAAIRAFAI, ATHELITFTS, LI calcE
{

\fill (0,0) circle (2pt);

\fill [red] (\a) circle (2pt);

};

}

\end{tikzpicture}

BUAEIDIRER AR, WTLUE SO, A PR RAIWTIE A), BT LAOA] USRI i 35 IR 2
FEME], LA R R 52 2% P ST DL D i g S Al

4.9 node

tikz [ node AU SCAKE, node JEH AL o

4.9.1 EKIfgE

5 A [ PR A RUBUE SCAKE, AAFRE ERAE B0E SCAHE TR0 fi 7 B BRIAE TR AE
H . o] DLRCE SCARKEIIAES U . Rt FR%SE . LS node 244, SAJG AN E
] node AbAx, FEARINREIX RSy, EEIZVHA node MISHL.
node I ES ¥

TEFE 8 A B CE node UM I dan

n AR E 250, node WO B SR E b5 2 E
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\begin{tikzpicture}

\node at (0,0) {$x_1$};

\node at (1,0) {$x_2%$}; T To
\draw [|-|] (0,-0.4)--++(1,0); A
\end{tikzpicture}

m 7E§R € AL bR S A L [abovelw Flbelowl Zfl[left]l. Ai[right]. /¢ I'[above left]. 41
' [above rightl. Z£ F [below leftl. A7 I [below rightl/i{ & node.

\begin{tikzpicture}

\node at (0,0) [below right,draw] {$x_1$3};

\fill [red] (0,0) circle (2pt);
\end{tikzpicture}

m € X T )\ anchor 57, ZREdidb. b, Pdb. AREE. PR XANHREIR B HEA
6], $852AA% KITE node X JLAN 0

\begin{tikzpicture}

\draw (0,0) node [anchor=north east ,fill=yellow] {(0,0) SAECFHERIZRILAY
rectangle (2,1) node [anchor=south west, fill=green] {(2,1) M 7ECHHEMIVIRIAY;
\end{tikzpicture}

(2,1) RAESCTHE 75 R A

(0,0) FESCFHERIZRAL A

w LR N A AR 2 R A, AN Nat,

\begin{tikzpicture}

\draw (0,0) node [left] {$x_1$} --++(1,0) node
[right] {$x_28}; 1
\end{tikzpicture}

x2

MIX AL, SCAKERN P Z AT, XANZSHUE inner sep, HIEA{EA 0.3333em.
T UER.

m W HZUE node, node TEAJE HLER]--2 5, ZrAbbRZ il 7] LLH pos TN E,
A LA JLA node, pos HIME A LAEE H ELZVE . a0 AR E pos [FME, BRIAE AN ABFR
REL T . BN EA EEL 0, AT EHE, RS RHEZL AL
B, DAER AT,

\begin{tikzpicture}
\draw (0,0) -- node [above] {m} node [pos=0.1,above] {s} node [pos=1.2,above]
{x} ++(4,0);
\end{tikzpicture}
S m X

m RN LU ] sloped 240, S8 WY RIE T M JRCE Sy, AN SRR AL BEAEII 45 R
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\begin{tikzpicture}

\draw (0,0) -- node [above,sloped] {above} (3,1);
\draw (0,0) -- node [sloped,above] {above} (0,3);
\draw (3,0) -- node [pos=0.8,sloped,below] {above}

\end{tikzpicture}

n LU SHL 143 node (& W E ML E, xshiftAlyshift J7iEWLAUINHAL, [shift={(
ARKR) 11 A SR INAEHE 5

above

above

\begin{tikzpicture}

\node at (0,0) [xshift=1cm] {x}; %ZUINHAL p
\node at (0,0) [xshift=1lcm,yshift=1cm] {p};

\node at (0,0) [shift={(-1,-1)}] {n}; %LAUIN{EHES * X
\fill [red] (0,0) circle (2pt);

\end{tikzpicture} n

UWIRKHM T slopedZ 8L, xshife @2y, SR B 00 M, KONIET I, 5
pos GiRIML. yshift /LU T HLMTT1 . FBESEUE node SR L 5E MG PP .

\begin{tikzpicture}
\draw (0,0) -- node [pos=0.2,above,sloped] {pos} A
node [xshift=1cm,above,sloped] {end} mnode o en
[pos=0.8,yshift=-1cm,above,sloped] {$-y$} (4,1); v —
\end{tikzpicture}
m A] LA positioning §

\usetikzlibrary{positioning}

SR Gl B B R PR TR )
\begin{tikzpicture}
\coordinate (o) at (0,0);
\node at (0,0) [below=1cm of o] {b}; ¢ r
\node at (0,0) [right=1lcm of o] {r};
\fill [red] (o) circle (2pt); b
\end{tikzpicture}

EHE TN EET .

node HIIEFESH
A LA rotate U L, gkt & %¢ node IALKR RUIER: o
w WAL E SN, e e i PR A

\begin{tikzpicture}
\fill [red] (0,0) circle (2pt); A
\node at (0,0) [draw,rotate=30] {rotate};
\end{tikzpicture}
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n GOESHET, TR node J&, LEWE MRS sUTER:

\begin{tikzpicture}

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

\node at (0,0) [draw,right,rotate=30] {rotatel};
\end{tikzpicture}

PRI —FE, AEE TR R s H /2 E node HUE G 56 UG MEAE, e st ArfE s
JE M BRI T o A A T B ST ERAT, M IRTB] 7 o5 TR e e e, 30 JEAE (0,0) 55 node

L L b

\begin{tikzpicture}

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

\node (a) at (0,0)
[draw,right,rotate=30,xshift=1cm] {rotatel};
\fill [red] (a.center) circle (2pt);

\draw (0,0)--++(30:3);

\end{tikzpicture}

N IR ST T AR

\begin{tikzpicture}

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

\node (a) at (0,0)
[draw,right,xshift=1cm,rotate=30] {rotatel};
\fill [red] (a.west) circle (2pt);

\draw [cyan,dashed] (0,0)--++(1,0);
\end{tikzpicture}

-

m node MJHEHA L Fr [rotate around={ff)& : (PAF5ED ¥, T LALESE 2 AL bR A HEdE

node BIFHRESH

BRIN 742 AR

w BECARIRAN . PARBCE S [node font={ F/AB EIE]}]

\begin{tikzpicture}

\node at (0,0) [node font={\bfseries, \itshape,
\Large}] {rotate};

\end{tikzpicture}

n BECCT IO [text=g1 4], LAVEHEA, A

\begin{tikzpicture}

\node at (0,0) [text=blue,node font={\bfseries,
\itshape, \Large}] {rotate};

\end{tikzpicture}

XA S HORT Lt PR 56 1 0 L SO D
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w JREATH A, BESABIEEN.

\begin{tikzpicture}

f(x)dx$l};
\end{tikzpicture}

\node at (0,0) [text=red] {$\displaystyle\int_0"a

node RIEIEESH

| /0 " F)da

node " LA EIUHERIEUE . JHAMBUE .. SCFRIA .. #rie s,
n WEILHEREIE, [drawv=Fi0], &0 LLNINLTIZSE . [draw]l NSEHUE, BROAE BoRIUHE,

e B

\begin{tikzpicture}
\node at (0,0) [draw=red,very thick] {rotatel};
\end{tikzpicture}

N EL K SH, WA ldrawl 8, A BoRUHE, A AR . node BRIAAN T
HE, TSI TS A0 & s iUtE . Brb U BB LS B

n WEBFEMHE, [fi11=FiE)

\begin{tikzpicture}
\node at (0,0) [fill=yellow] {rotatel};
\end{tikzpicture}

n WEFMPUE, [text=Hi]

\begin{tikzpicture}
\node at (0,0) [text=blue] {rotate};
\end{tikzpicture}

m WESHEHIE, LRSS T .

\begin{tikzpicture}
\node at (0,0) [draw, blue] {rotate};
\end{tikzpicture}

[£i11,504], HARENICF O, SFEABLT T,
m KT IRESEIE A L5

rotate

rotate

R TBAE FLER AN node, ANBCESI, BUEEREE \drawih A 9 ES

\begin{tikzpicture}

\draw [red] (0,0)-- node [draw,above] {rotate}
(4,0);

\end{tikzpicture}

IR BB SO, JUKERSC T SO TR E BT
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\begin{tikzpicture}
\draw [red] (0,0)-- node [draw,blue,above]

{rotate} (4,0); rotate

\end{tikzpicture}

WERA B BOE e . SRS E ARSI, R RS fE i, ANREMERE
ANIEOSHL A W2 sl P A A XA .

\begin{tikzpicture}

\draw [red] (0,0)-- node

[draw=blue,fill=yellow,text=cyan,above] {rotate} (;];&;W
(4,0);

\end{tikzpicture}

node FIE MBS

m IR}
URIRIEFE A —FE, BRI ZEAEAT node ITHEAS A TAT UL, AR RE. HiE
xslant, b FILAETIRKN, SCFWAER . HRE yslant, A UHEIRREE, SO
o PINERBCE, JUMEPIAST ARTR, SO iR .

\begin{tikzpicture}

\node (a) at (-2,0) [draw,yslant=0.1] {TJUTJU};

\fill [red] (a.0) circle (2pt); 'TJ[TTJ[I
\fill [green] (a.north east) circle (2pt);

\end{tikzpicture}

m AR E
LI E [auto], fEZ (B4 bend AFERIHILERFOL) HIEIECE node T LA H B L E .
i1 [auto, swap] FEAHRT AL ERCE 53— 305, TEREEXAS auto ANHEAI

\begin{tikzpicture}
\draw (0,0)-- node [auto] {a} node [auto,swap] {b} a
\end{tikzpicture}

EH AKX AN, SRR E CREAE . AR ARG AR R I s I A D) B 1R AR Iy
fif,

n 5%
B DA B [xscale=-1] [yscale=-1]. [scale=-1]1 3R B4 1535 .

\begin{tikzpicture}

\node at (0,0) [xscale=-1] {TJU JY};
\fill [red] (0,0) circle (2pt); YL YLT
\end{tikzpicture}

BAZIXATNHEER node S5ARMRHIR AT, LU node £EARKR i L, Bif% ) A8 K node
TEARBR U I, SCPSKEHR o TS R w2 B EH 7 M 5E, BRI node 4 T
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fiFF shading R

\begin{tikzpicture}

\node at (0,0) [yscale=-1,above] {TJU JY}; .
\fill [red] (0,0) circle (2pt); L0 1A
\end{tikzpicture}

node HIR~TEHMILFXNFAR

m 0557 P BOE )2 lalign=Xt 55 730 o —HATPIAINFF 7720, X0 B STAHE S /)N i FE 1) =
55 KR X FF1efty X Fright MIEFXFFE (BRIN) centero X WV 3L N 2% 96 & 1)
SRR FF T S ZE X FFf1ush 1eft (BRIND) . £iXF5f1ush rightHlJm s X} f1ush centers
MBERNEEXNFFHRalign, node BEAGERFIFHRIT.

n CARER B D RSP = AZ 5, SORME I B/ % ¥ minimum width, SCASHE () 852 /) 5
E%minimum height%DjCZiﬂiH@ﬁ%d\fi‘fminimum size (*H§§3:§§E§E@§%d\ﬁ§‘*ﬁ@tQiE)o %Q
A, SURREWR 2 54 W€ W /b 23 0]

\begin{tikzpicture}

\node at (0,0) [draw,minimum width=2cm] {};
\node at (4,0) [draw,minimum height=2cm] {};
\node at (8,0) [draw,minimum size=2cm] {};

\end{tikzpicture}

TEAS RS2 SCAKE 7 8 1) e /ML, SO VG, SCAHES: A3 K.

n SCFENEPT S A RIR NG A, CF A TE B text widthy SCF N A i text
height ML T AR text deptho WHE | UAKEN CF N ARG, XANWE SL4ant
WAy, WARASCFHNAKEBE e R, CFS A T. WABOEXTmE, WRNE
AT, #e A3 .

\begin{tikzpicture}

\node at (0,0) [draw,text width=10em] ] Zh 30T BR A SCAHE
. /#%\\ jk‘ E ZEX\“ ; ‘“

{ﬁﬂﬁﬁ#MTXﬁ$W 5} By 2

\end{tikzpicture}

W IIRE AR E T text heightia A S ERL, AN E SCAHE R /)N 51 fEminimum
height I ANSER .

\begin{tikzpicture}

\node [draw, minimum width=5cm, text height=2cm, text depth=0.5mm] at (0,0)
{depth};

\node [draw, minimum width=5cm, minimum height=2cm, text depth=0.5mm] at (7,0)
{depth};

\end{tikzpicture}
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depth

depth

m ALRSE T AR, A B P RO BEE R XA o 6 EG T AB 3tl DA HE X
B, HBE Tninimum widsh, WERSCTWR/NFROEME, WERXN TR LEXFF, MG
AT INIER T, A AR T TSR

\begin{tikzpicture}

\node at (0,0) [draw,minimum width=\textwidth, align=left]
{OCFBATIE /o055, BERfE T \\aa};

\end{tikzpicture}

SCFHAT R LR T, B

aa

P CLRAT SCFA I, BE e B X 55, ARATSARAE i o 5 IR . AE B B /N S8 TR
[align] B (RIEHAT 5 307 A0S 755 30, AR ICFAE node BFDNFF 7. BIE Ry fe /s
WEBELK, B ERPAT BE 70 A8 SCAHE B I 55 7 Kok, (H2 X2 —
ANBEBE o 0B SCAE S5 /N 98 P 1R SCA S i A 307 S 5 1) 38 I SCAE RS N AR 2
[ENE YRR

UARBGE SCFRERE, WIRATIS, BRGS0 24T MR BN G R e 45 1

\begin{tikzpicture}

\node at (0,0) [draw,text width=\textwidth] {{ECAHEN /X553,
\node at (0,-1) [draw,text width=\textwidth] {fECAKER /%5 \\aa};
\end{tikzpicture}

| SCAHE Y A0 5

AESCAHE N A5t 55

aa

MR FE R ERADTE, ninimum width K Ttext widthl (minimum width8E /DA EAE
D, CF N R Bt text widthi® & % B e AT, ERIAZ flush left, PN
X5, SCFHEARE A5

\begin{tikzpicture}

\node at (0,0) [draw,minimum width=\textwidth, text width=6cm]
CCRHETE AR K, ARSI AV I SE AR D, i id text

width/s HEIHFAT, WA Y;

\end{tikzpicture}

SCARHETE JEAR K, (HE 0 ey
H )5 AR N, i text width J&
AT, WIS

m SOAHE (R HERTSC 7 A 22 18] f 8] B inner sep
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\begin{tikzpicture}

\node at (0,0) [draw] {A};
\node at (1,0) [draw,inner sep=2pt] {A}; A
\node at (2,0) [draw,inner sep=8pt] {A};
\end{tikzpicture}

I node i £, BHHEAE N inner sep3R1TH i 1K /NELL
WISBAT ST, W8 SCAE RSP IR SCF N AR RS, R L% inner sep, #3458 0,
WA EEM .

\begin{tikzpicture}

\node at (0,0) [draw,minimum size=2cm] {};
\node at (2,0) [draw,inner sep=Opt, text
width=2cm, text height=2cm] {};
\end{tikzpicture}

SCASHE R 7K 55 T 307 WA RSN inner sep G K/ A B8 RTEGHE 10 R
SRS, SO T AR B

w AR A SCAHE R /N2 4% B R A B RE NS, b 20 35 B R AR A 2.
A node MIARBECH L, DRI EAL S XS Mgk, PrLVARTRIR K.

\begin{tikzpicture}

\node at (0,0) [fill=yellow,inner sep=0Opt]
{\includegraphics [width=2cm]{fig/tju.pdf}};

\node at (4,0) [fill=yellow,inner sep=0Opt,circle]
{\includegraphics [width=2cm] {fig/tju.pdf}};
\end{tikzpicture}

DA R R AR pdf B 2B CER 5, Prelba] MEH] clip ER)VIIL, il
AT RO .

\begin{tikzpicture}

\clip (0,0) circle (1);

\node at (0,0) [fill=yellow] {\includegraphics[width=2cm]{fig/tju.pdf}};
\end{tikzpicture}

w RIS spy 71 JRsRTBOR P o

\usetikzlibrary{spy?}
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\begin{tikzpicture}[spy using
outlines={circle,magnification=4,size=2cm,connect
spies}]

\node at (0,0)

{\includegraphics[width=2cm] {fig/tju.pdf}};

\spy [red] on (0.5,0.7) in node at (2.5,0.7);
\end{tikzpicture}

WA THE, VR NS size AR, AEA & BAT 0%

\begin{tikzpicturel} [spy using outlines={spy using
overlays={size=3cm},magnification=4,size=2.5cm}]

\node at (0,0) {\includegraphics[width=2cm]{fig/tju.pdf}};
\spy [cyan] on (0.5,0.7) in node at (3,0.7);
\end{tikzpicture}

!

4.9.2 7% node HEMA node BLER
FAM1T L4 (BRid) node,

\node (name) at (x,y) {text};

B TEEZ S 1) node JIEH 4

\begin{tikzpicture}

\draw (0,0)-- node (a) [above,draw] {} (4,0);
\fill [red] (a) circle (2pt); [o]
\end{tikzpicture}

node {EIEZ )T R LI, node AAARARK L node HIFL i, TIAJE node E S
Mo EZ% Y node MLENIKRZBE M. EL LIS ARSI, — A node JE
., coordinate Jj 2 HH HEAf
node AT AR UAEARARAE o node ABbRERH AT = FIIE, 40l
m (name), IH KN, L7 ¢ node HORGE ), (H 2 fZ1%J7 19 L node JUHEAT £i.
BRI B TIPS node 34k, 2B & AR U B TUHE RO ERES, A2 S node W0 i
Z AR, XA BCE AR SE

\begin{tikzpicture}

\node (a) at (0,0) [draw,inner sep=3mm] {};
\node (b) at (2,0) [draw,inner sep=3mm] {};

\draw (a)--(b);
\end{tikzpicture}
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m (name. W& MER), HU anchor 1 centers

\begin{tikzpicture}

\node (a) at (0,0) [draw,inner sep=3mm] {};
\node (b) at (2,0) [draw,inner sep=3mm] {}; [::L””/’%EZ]
\draw (a.south east)--(b.center);

\end{tikzpicture}

node MITEARA, WEAAIRAR, HERGERIBFEER, BAALETUUAEEFM.
T BV E R M, name.center. name.mid. name.base 1 name.text PUANARFRAE AR,
JCHIEFT = AMAAE G ZE 0

» (name.angle), ffFEFIETERIE [-360 : 360], FK7~M node [HOEIXAS AL, 5
THEFHAZ R R

\begin{tikzpicture}
\node (a) at (0,0) [draw,inner sep=1cm] {}; \\\ ///
\foreach \a in {0,10,...,350%}
{ T C—
\draw [red] (a.center)--++(\a:2);

/ \
\draw (a.\a)-—++(\a:1); — o

Iy
\end{tikzpicture} /// \\\

RERI oL NIRRT ARG T, AERE QR R LEAR K BRI, ol xfE LI 5 385 1) A JEE A
T WP

\begin{tikzpicture}

\node (a) at (0,0) [draw,minimum width=4cm,inner
sep=0.5mm] {3}; °
\fill [red] (a.5) circle (2pt);
\end{tikzpicture}

1] node AEFRAR IS A 2~ A0 BI B B, s Wl o I 740 24 10 Hcdls 1 In 2%
Ja, R AR ERINIC T #ik HeE a8 M ERICENENIRAN RS2 s
FAbAFPRbR LA A

\begin{tikzpicture}

\node (tju) at (0,0) {\includegraphics[width=3cm]{fig/tju.pdf}};
\node [below=2mm of tjul {RHN¥KEDY; %75 Epositioningf4

\node [left=-1mm of tjul {\rotatebox{90}{ R K2AFH}};

\node at (tju.0) [below,rotate=90] {Rif KFRHT;

\node at (tju.north east) [above left] {RIfERFKHED;
\end{tikzpicture}
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KR AR

KRR B
KR AR

KR AR

4.9.3 edge #1EF quotes F&E

edge BE— 456 node H, FrLPAIX BLKAE node ABFRIX—5 T o {HE edge AT L &—Fl
path #/E, XH 1) node HALF|LL node 4 AR AL, HIELS/EH WAL edge. edge
AEHE A IR R R

\begin{tikzpicture}
\node foreach \name/\angle in {a/0,b/90,c/180,d/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}

&

qu

© Oz

edge 1 qutoes T

edge AT LAZE & quotes JEH], WARTIAE, VEESE “ANFAF R IeT 519, Rori
FRPHBAE T 5|5 FIERF B 05 | 2 T8 ] LA RS ] LA SRS, A& w5 0.
AR AECATAT I quotes PEINIBo G SR 5 SR HCAE N T ) A A7 B BoiE X, 75 85 i 1 1t )
TR RORAE IR G5 RIRBUE blue MR INBUCEALE 1) near end # A& 71T
Hivend" 28, E—BIBAATE TN ALETUH pos= BEXFEMFEL, IR,

\begin{tikzpicture}

\draw (0,0) edge ["above"{red},"below" ’,"start" near start, "end"{’,blue, near
end}] (6,0);

\end{tikzpicture}
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start above

below end

draw. to #ll edge L&

edge Al to # AT LM \drawibi 2k, AR SCRFAEEIZE A5 R AR bR T AL E A I nodes
R EMNMAEHA R 24, edge Al to ti\drawfi S 2 jfig. to Fl edge #BCHFLLH M
N7 2, AR quotes T EEIIFRZEDIAE. to WCKF BT 1 ¥ [Loop right]iX
FEMIZE . HJ2 edge SCHERERT S \drawS 4, to NP MEE, A SRRt . 2-45%,
XA to H--—Ff —BHEL, MEM MBS AR B A B A RUESLE 2. T
edge Hosz R0, M2 —B—Bm edge MR S, AW MR 4R p5 3 HoAh
2k, edge HIAZIELLINLZ, TR . edge I to IEA L TEA)-- 7] DA, (HRMEE—
edge UG5 C, FHFREMEE A to Bi--, HLLN to Bi--KT, edge ML —ANHEIZiE ).
edge 2% M E\drawlW Fi k250, KR edge 2MPRE, PrLLUG I sl 22 . Mei iR
B, 0 TFEZ G A ethss . B —40ER)T, edge W LAFFARBT AL LA 5T, Pl edge 1]
DA 1) v 2 50 £ el 5 S AR 25 )

\begin{tikzpicture} [thick]
\draw (0,0) edge [red] (1,0) (1,0) edge [blue] (1,1) ]
(1,1) edge [cyan] (0,1) (0,1) edge [green] (0,0);
\end{tikzpicture}

4.9.4 node BIFSIRFD shapes.geometric

node [ HZHA text width, text height (ANEBFH ), minimum size, minimum width,

. . . . . . —/:ré
minimum height, inner sep, inner xsep, inner ysep SFo

\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 I LUJighe, — ekl DU ERIUME, ANiehe 3+

\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}

i
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node FRNUHES A LG 7R, WE T —SE IR AT LB A 2 Ha] LA
T

\begin{tikzpicture}
\node at (0,0) [circle,fill=yellow] {B};
\end{tikzpicture}

A TAAETEAR TF L4, shapes.geometric 5 o

\usetikzlibrary{shapes.geometric}

SR Ja T LUAE FHIEIA ellipses YA JE semicircle, Z2JE diamond. #JE trapezium. IFZi4JE regular
polygon. A JE star. 251U =/ isosceles triangle. K% kite. KL dart. sJE circular sectors
B4 cylinder.

A [0 R 5 B T B, VAR RIE T, ] LUFH ZEAEIE T minimum width A minimum height
BUEPREEL . B T I 2 5 L 4 T8

\begin{tikzpicture}

\node at (0,0) [ellipse,draw] {others};

\node at (3,0) [ellipse,minimum height=2cm,draw] {others};
\node at (6,0) [semicircle,draw] {others};

\node at (9,0) [semicircle,minimum height=1.5cm,draw] {others};

\end{tikzpicture}

%% diamond f aspect %0, MK I

\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

SR Z, mTULBCE /A N .

\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}
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shapes shapes shapes shapes

FRIEA trapezium stretches=false/true XEIil, false BFBRIEA A TERE LLBIEIR, AH ML S5
Jio true IR LA

\begin{tikzpicture}
\node at (0,0) [trapezium,minimum height=2cm,draw,align=center] {other\\shapes};
\node at (5,0) [trapezium,trapezium stretches=true,minimum

height=2cm,draw,align=center] {other\\shapes};

\end{tikzpicture}
other other
shapes shapes

FRIEIEA trapezium stretches body=false/true ZEI, i [n] f7 i CREF A AR,

\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

1IEZ 10 regular polygon H— 134, regular polygon sides= ##. %A 70, WHREK
H minimum width A%, AMEZRPEAR SR A 3CFR, R sCE i B eEm ek, S As)
T RIAME, 15 WK EFHEE 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}

AT R O RO RN

DOOE

B IE star WS4 star points, star point height, star point ratio.
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\begin{tikzpicture}

\foreach \n in {5,7,9}

\node at (\n,0) [star, star points=\n,draw] {\n};
\end{tikzpicture}

By 4

WE /NP star point height, fETERIAMNAEALE Ti/NRSE, W EARSETAMA 18
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};

}

\end{tikzpicture}

AT LR star point ratio, & LHIRIARMNE AR L AR AR, BRI E] & Le 2 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}

FIN = MBS EA T isosceles triangle apex angle= JE41, &7 HfH isosceles triangle

stretches=false/true,
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\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

KEIE kite 8 LT kite upper vertex angle fl R Ijiffi kite lower vertex angle, Jiiffi
kite vertex angles, B _ERTAAHEROL, XL diamond.

\begin{tikzpicture}

\node at (0,0) [kite,draw] {kitel};

\node at (5,0) [kite,kite upper vertex angle=120, kite lower vertex angle=30, draw]
{kite};

\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}

=

F#JE circular sector Z40H circular sector angle

\begin{tikzpicture}
\node at (0,0) [circular sector,draw] {sector};
\node at (4,0) [circular sector, circular sector angle=120,draw] {sector};

\end{tikzpicture}

> ©

[+ E cylinder 50 HYMELL aspect, A cylinder uses custom fill=false/true, cylinder
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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}

Gl () (i)

A TE 1) node AR Z, KR ABUE 7, % Enininun widthflminimum
height, %M LA IR AT A4 o

4.9.5 node BIHEthEE

node MWE T VFZHHATS, T2 IN3L shapes.symbols ¢

\usetikzlibrary{shapes.symbols}

X H A LR I signal.

\begin{tikzpicture}

\node at (0,0) [signal,draw] {i¥#i};

\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] {E#};

\end{tikzpicture}
(=gl B (gl (gl

node Mk shapes.arrowst FEE S .

\usetikzlibrary{shapes.arrows}

HLET 3k single angle FIXUHT 3k double angle HI&LH) ™, SHEAZL,

\begin{tikzpicture}

\node at (0,0) [single arrow, draw] {¥K};

\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] {ik};

\node at (6,0) [single arrow, single arrow head indent=0.1cm, draw] {¥:K};

\node at (8,0) [single arrow, single arrow tip angle=60, draw] {¥'k};

\end{tikzpicture}
HK > K

SCFITEIEE

‘\usetikzlibrary{shapes.multipart}
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X HA4H—F rectangle split, XAMALEREIEHE A H . BRIAZH 5. rectangle split
parts=n K/NH n MG T, JEHAFEBIUNTFET n, ZHEROASE/R, H rectangle
split part align={XJ 75413} 1] LU EEME - BEEA A 5507 o XA R I TH R LS I 4
HH.

\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{fourtel};

\end{tikzpicture}

bbbbb
alble] PG

(&

callout FEXJ#E TR HAAK, FTFENSEFM.

\usetikzlibrary{shapes.callouts}

misc FEAM ppt B AEA L Ab.

\usetikzlibrary{shapes.misc}

4.10 EXHR
4.10.1 1EXEIAHER style

tikz MW E W) \tikzset, WEFEXIIERW N

\tikzset{Ff 4%/ . style={F 3}

BAFEAR A N every picture

\tikzset{every picture/.style={line width=5pt}}

BN node FEX4 A4 every node, U1K node #i E& A Al 44T e P 5%, 54 small.

\tikzset{

every node/.style={
align=center,
font={\small},

1
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4.10.2 BHENXHR

Bt e B L BRI B FNZe 55, 1E tikzpicture A BE N E style, MATIAEARL, 5N
IR AR SRR U A .

\definecolor{tjublue}{RGB}{0,70,140}
\tikzset{tju/.style={color=tjublue,line width=2ptl}}

\begin{tikzpicture} [tjul
\fill (0,0) circle (0.5); “
\end{tikzpicture}

\begin{tikzpicture}

\fill [tju] (0,0) circle (0.5);
\end{tikzpicture}

4.10.3 BEXFEHHHER

N B E E S node #EI, I E A B E A fang BIRT. BEAR HE XK
node JEARIETIHE, (EJE W] LI i A HARIEAR . node A4S Fh S KAk vl LU TR 7 2

\tikzsetq{

fang/.style={

rectangle,

minimum size=6mm,

very thick,

draw=#1!50!black!50,

top color=white,bottom color=#1!50!black!30,
font=\itshape,

1

\begin{tikzpicture} [thick]

\node (a) at (0,0) [fang=magental {WJZAMKIEH};

\node (b) at (0,-2) [fang=red,diamond,aspect=2,font=\rmfamily] {if $(i=0)$3};
\node (c) at (3.5,-2) [fang=green,ellipse,very thin] {&if{};

\node (d) at (0,-4) [fang=yellow] {JF4ii15i};

\draw [-latex] (a)--(b);

\draw [-latex] (b)-- node [above] {no} (c);

\draw [-latex] (b)-- node [left] {yes} (d);

\end{tikzpicture}

146 BRAE

l

if(i=0) >— % mx

yesl

46 1+
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Erig sl e L 2 AL R R LS EL TR R 2 A e S F 5007 e
S8 A BT IR E AR, — BT A B S ECR L .

\tikzset{

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=\itshape,

i3

\begin{tikzpicture}

\node (a) at (0,0) [fang={red}{blue}] {HILAWA(EY};
\end{tikzpicture}

4.11 &imE

MR PEAR T

\usetikzlibrary{decorations.shapes,decorations.pathmorphing,decorations.markings}

N2 LA BT RRFE e 1. AR &K s (A1), snake H#F % decora-
tions.pathmorphing [ .

\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 =

R coil KR IRHE

\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}

Q- —Q)

TR ARR BRI i, 7 B 8 ORIy Ik B 2k 8 25 S R OR
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\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}

T ) () 4R P SRR — A, TR \c1ip W AN T R L P Sk B R e, B RS AT A
RIS
i H markings FEATER I3k, 752 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}

A

In# decorations.shapes JF R A INILARAT S, V& signal FIZEAE decoration={} Z4h.

\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}

DODDDDDODDD
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}}}}}
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\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, T decorations.text FlIZrJEEE decorations.fractals ] LA HATE [ M 4520 .

4.12 Z=HLER

tikz WA E ST, PTLAZE 3D B U5 fE, LG pstricks ISR E S —LL. K24 3D BII%
MR A SO pstricks, PTEL tikz XA M EHE DN N AT K, tikz ) 3D &
B, Apr b2 3D EfE —4E T i ERBGE.

4.12.1 BOAZ=HEAFR

tikz I = 4EAAAR, AT LU WCE AR RS T A RN B K, RIS = 4 A SRR AT
IR N EILL LR BN = AR EE T, AV HE 2, SREER 2 A U R g
B x,y MOTIKET A 2, 2 BTN 1, BRI TSR 2 MBABE KB —135 [,
BT K R 0.5445em. RER KB EISE L.

\begin{tikzpicture}

\draw [very thick,red] (0,0,0)--(2,0,0) node [right,text=black] {$x$};
\draw [very thick,red] (0,0,0)--(0,2,0) node [right,text=black] {$y$l};
\draw [very thick,red] (0,0,0)--(0,0,2) node [right,text=black] {$z$l};

\begin{scope} [x={(1cm,0cm)}, y={(0Ocm,1cm)}, z={(-135:1.089cm)}]
\draw [green] (0,0,0)--(2,0,0);
\draw [green] (0,0,0)--(0,2,0);
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\draw [green] (0,0,0)--(0,0,1);

\end{scope}
\end{tikzpicture}
Y
€T
z

S YEAARRAE YEAARR I REL, TR RERE IR, MR AW LA tikz-3dplot LI
W =i bR ] DLGER e e . NI 7 b SRR AE oz P, 2058 o Bllieds 30
JEREER, W25 x gk 90 £,

\begin{tikzpicture}

\draw [-latex] (0,0,0)--(4,0,0) node [right] {$x$};

\draw [-latex] (0,0,0)--(0,2,0) node [above] {$y$};

\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 r)});

\end{tikzpicture}

Y

A A
178

UERAUAE AN DE I =4EARR R R, HE S @y, 2 Bl B O By ) IXAS ik id
SEUT 2, NI AR T

\begin{tikzpicture} [x={(30:1cm)},y={(0cm,1cm)}, z={(-30:1cm)},>=1latex]

\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

\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);
%2

\draw [line width=1pt, color=cyan] [domain=pi:2*pi,smooth,samples=100,variable=\z]
plot ({0.8*sin(4x\z r)},0,\z);
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\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*x\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}

4.12.2 tikz-3dplot £

tikz-3dplots— MU, A& tikz BIFE, T2 ME A EA],

\usepackage{tikz-3dplot}

T AT VAR (R K A SRR A R R

texdoc tikz-3dplot

M IZA B A X R R AER ), WEE AW, — DR AR R

\tdplotsetmaincoords{ff & }{ A}

i IR RE 2 B 205455 5L, In$) tikzpicture J& MRS HCR A Ay m 18 i ) 42280 IE scope
JRT I ZEER AR scope WINTRAIAERL, IE AT AN SN\ drawlfI S HER N, X 24 riE A 4238

[tdplot_main_coords]

A=A RARK

\tdplotsetrotatedcoords{f B { AL { A&}

[tdplot_rotated_coords]

I ] LABE IR R LLSHT B AR ARA A1

A LLBE I AZ 25 A b 2R BB R AR s 2R U L, W1 SR I 2 DR e M s 2R i 5 SR 1 e B
RIS T o

RAOIERE T =4 B AL AT E A QIR SATT 1 I BGEAARR 1o 1 SRS R
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texlive 2024

AR AR5

\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) -- (0,0,1) node[anchor=south]{$z$};
\draw[-stealth,color=red] (0) -- (P);

\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}

\draw[thick,->] (0,0,0) -- (1,0,0) nodel[anchor=north east]{$x$};
\draw[thick,->] (0,0,0) -- (0,1,0) node[anchor=north west]{$y$};

R TR 2012, JEHALEAT H R 1, (ERATLEIIRIE A, B ERR ™,

4.12.3 3d E
3d FERIE T BN YA br (AR MEER, 3d Rt T —

48 = off ) P AR

\usetikzlibrary{3d}

N BRI = YEARAR R S N 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] (0,0,0) circle (1);

\end{tikzpicture}
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3d e LT canvas 1 plane, RJ57E1% plane 15 B FEBGEBOR . L B, mlE

AT 2R

\begin{tikzpicture}

\begin{scope}[canvas is zy plane at x=0,red]
\draw (0,0) circle (icm);

\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 (icm);

\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 (icm);

\draw (-1,0) -- (1,0) (0,-1) -- (0,1);
\end{scope}

\end{tikzpicture}

4.12.4 perspective

perspective #& tikz [P, HNZMIER] N

\usetikzlibrary{perspective}

XA SR AL e A0 LB E = YEARAR R, EIE M ES BT tikz-3dplot HAH .

\begin{tikzpicture} [>=Latex,3d view={130}{60}]
\draw[->] (0,0,0) -- (1,0,0) node[pos=1.2]{x};
\draw[->] (0,0,0) -- (0,1,0) nodel[pos=1.21{y};
\draw[->] (0,0,0) -- (0,0,1) nodel[pos=1.2]{z};
\end{tikzpicture}

X

Z

s

] H SR R T ) — 8 AHJ2 2 BREANE], B tikz-3dplot 22/ e PNIXAN & = i

MBCRIE, T 7@ s, BARAE T

4.13 HFRHE calc E

ARRRTESL, AEARRRE TS, ARARE TSRO B R B 5. IN3K cale FEITERIN
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\usetikzlibrary{calc}

XFARBRHEAT VRN, T SIAT I A AF T § BEAREAE AT HEA BRI (2, y) HEAT Ikt

?‘/20

\draw
\fill
\fill

\fill
\fill
\fill

\begin{tikzpicture}

\end{tikzpicture}

[help lines] (0,0) grid (3,2);
[red] (1,1) circle (2pt);
[blue] ($2%(1,1)$) circle (2pt);

\coordinate (a) at (0.5,1); > I

[cyan] (a) circle (2pt);
[brown] ($2+(a)$) circle (2pt);
[green] ($(a)+(2,0)$) circle (2pt);

HIH cale PEAARIEIRR AR RS, BUAR A S RN T .

\fill
\fill

\draw

\begin{tikzpicture}

angle=30, end angle=270, x radius=1, y radius=0.5];
\end{tikzpicture}

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

[blue] (1,1) circle (2pt); <:::::‘~\\\
[ ]

[blue] ($(1,1)+(30:1 and 0.5)$) arc [start

fHEH] $(a s ARAR)! BUE! (b FAEKR)S TTLLSEILNY ab BELAE BN AANR sio ZARKR KBRS a 53
KR BB S E . BUETT LR LER], RosAebr il A a RN ab WKRESRLALLE], drT Ll
PHES a RUABKRAE . LEBIAC BEAR T LU DU, 7l ) S Ji&

\draw
\fill
\fill
\fill
\fill
\fill

\begin{tikzpicture}

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

[red] ($(0,0)!0.3!(3,2)$) circle (2pt);
[blue]l ($(0,0)!1.3!(3,2)$) circle (2pt);
[green] ($(0,0)!-0.3!(3,2)$) circle (2pt);
[cyan] ($(0,0)!1.7cm!(3,2)$) circle (2pt);
[cyan] ($(0,0)!-1.7cm!(3,2)$) circle (2pt);

\end{tikzpicture}

TR AR LOGER], $e MBI AT, A0 R AE RO H LR 0.3 KAL) RUIEL (3,0)
ARFRAC LB B R (O G 2L (2 AT RN 0.7 Ak
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\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)8) circle (2pt); —
\end{tikzpicture}

I $(a miAlhR)! BE! MEL:(b RAAAR)S TEA), ab 48 a mikah)a, FHEBUEAINY a &
(RIS, SRAG e n AR . Sf R DU MRIN B, S50 2R Er, AUE N St Ry . M
PRILARAE S A, y2 sl y3 mifE—4cHZ L.

\begin{tikzpicture}

\coordinate (a) at (0,0);

\coordinate (b) at (3,2);

\draw (a) node [below] {a}--(b) node [right] {bl};
\coordinate (y1) at ($(a)!1.0!-30:(b)$);

\fill [red] (y1) circle (2pt);

\draw [red] (a)--(yl1) node [right] {$y_1$};
\coordinate (y2) at ($(a)!0.5!30:(b)$);

\fill [blue] (y2) circle (2pt);

\draw [blue] (a)--(y2) node [right] {$y_2%};
\coordinate (y3) at ($(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 [abovel {$y_4$};
\end{tikzpicture}

Y2

Y4 Y1

Y3

WR) $(a mARKR) ! (e RABAR)!(b FAKR)S, TSI ¢ kil ab EL M HHGE

\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 [above] D
{b}--(c) node [above] {c}--cycle;

\draw [red] (c)--($(a)!(c)!(b)$) node [below] {p};
\end{tikzpicture}
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WA) $(a mARKR) (¢ RUAAAR)! MPE:(b s A8H5)8, R ¢ Rl ab ELMBLE p &, cp 5
ab IS RE NS5 € S o AR A A1 I DU RAR AN )y, ANFITEA B Fe A 2 R o 5

4.14 JUHE
g4y cale [, tikz LRI D) BEAR ANE

4.14.1 through

n#k through .

\usetikzlibrary{through}

through f FPE H Tl i K plm [, 4207 node WIEITHEAEH, HHGEmE. H through I,

inner sep=0pt, outer sep=0pt.

\begin{tikzpicture}

\coordinate [label=right:{A}] (a) at (2,1.5);
\fill [red] (a) circle (2pt); A
\fill (1,1) circle (2pt);

\node at (1,1) [draw,circle through={(a)}] {};
\end{tikzpicture}

4.14.2 #B* intersections

NZX intersections JE.

\usetikzlibrary{intersections}

FHAZ P nl LA 2R 2 AN A s BRI A AT AN AHAT i, 1 — MR w] e 55 134T DY AL
=

o

\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 (cl1) 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] (cl) circle (2pt);
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\fill [blue] (c2) circle (2pt);
\fill [cyan] (c3) circle (2pt);
\fill [purple] (c4) circle (2pt);

\end{scope}
\end{tikzpicture}
4.14.3 18]

tikz IIAHVIAN I, TR T AP R o tikz BARFR RAIRATATIO S I E AR R )
MR Z4ERFR R node AR R, A AE AT HME ORI RZRFATVIARSS R . AR
AR cale FEJa T A T L7 2 E—> node Wl MVI il LLEZAS,
solution=n F7/~Z n MHYI .

\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 b EFATTAT LUK node 1181 R 8O R T5 A, S5 AF. IXEPDY tiks SRVFEAT]
PRcEE, R ATERH (c) ABRIC node BHECARRICIR, SA0EFER. IXAEUR T AT
JUTEET .

\draw (c) (1,1) circle (1);

4.14.4 calc FEERIJLIT 4 [E
Tk S E RS, veclen(z,y) = /22 + y2o
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\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=($(a)-(0)$), ' ‘
\n1={veclen(\x1,\y1)} ‘
in

(o) circle (\nl)

(a) circle (\n1);
\end{tikzpicture}

4.15 matrix FE

TP matrix

\usetikzlibrary{matrix}

FEPEE & node 1N AERETCH#

\begin{tikzpicture}

\matrix[column sep=7mm, row sep=7mm]
{
\node (al1l) {Jt#1}; &\node [diamond,draw] (a12) {JLZ2};\\
\node (a21) {JC#3}; &\node [ellipse,draw] (a22) {JLFE4};\\
Y WEERANGS

\end{tikzpicture}

JuER 1

ks

R LAE SCHERFEAS, AR JE TSGR 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 EERA 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}
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1 — 2 3
4 5 6
7 8 9

4.16 BHEZE

hn# B 4E K E mindmap,

\usetikzlibrary{mindmap}

FAFXHOX PR B, KTy T, HIE s —,

\begin{tikzpicture}[small mindmap,concept color=blue!70,every node/.style={node
font={\normalsize,\bf}}]

\node [concept] {\large FHL}

child [grow=0, concept color=yellow!90] {node[concept]{JGH F}}

child [grow=60, concept color=red!70] {node[concept]{iH T}}

child [grow=120, concept color=cyan!60] {node[concept] {kf} T £}3}

child [grow=180, concept color=purple!50] {node[concept]{M ElF}2%}1}

child [grow=240, concept color=green!60] {node[concept]{3&?#}}

child [grow=300, concept color=brown!70] {node[concept]{IHil{FE3}};
\end{tikzpicture}

SRF

=% BifES

4.17 HERE

4.17.1 tikz RUBBEFREE

tikz (IR EMBN LS, AL 2R AR HE,  INAR Ik LT e AR e K 5 2 28
NN R E TEC AR o

\usetikzlibrary{circuits.ee,circuits.ee.IEC,circuits.logic.IEC}
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AU B AL AT, L IRAE tikapicture MBI ZHURSREbriE. W7 oot T 55 280K,
BRNALELAE BT J5 AN ARSI R TR AL

\begin{tikzpicture} [circuit ee IEC]

\draw (0,0) to [diode={light emitting}] (3,0) to
[resistor={adjustable}] (3,2);

\end{tikzpicture}

VAN

HLFE T LA INEEAE, ] DLt

\begin{tikzpicture}[circuit ee IEC]
\draw (0,0) to [diode={light emittingl}] (3,0) to
[resistor={info={$3\0Omega$},fill=yellow}] (3,2);

\end{tikzpicture}
30
S
N
=

WHRAFH T xeCIK £, FTEE R EMHMIENA, HE2WRAEH xeCIK 1, ik pdiiatex
(CJKutf8) /& xelatex (4=9E30) i, #SAT LR R T A BRI 16 &

\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={ohm=3 ,fill=yellow}] (3,2)

>

JER A BE 2 xeCJK JGVAULHE amsmath [$\mathrm{\Omega}$, ¥ Wo~. 5K info FERA
"] PLIE# B
Al LAFEH circuit declare unit= &) & & ERIAEA7 ohm,

\begin{tikzpicture}[circuit ee IEC,circuit declare unit={ohm}{\text{WK}}]

\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={ohm=3 ,fill=yellow}]
(3,2);

\end{tikzpicture}

3K

S
InN
LA

(AR T $\omegas, K B2 FEE A 4 54 fE $\nathrn{<value>\Onega}$, xeCJK Jois:li
7~$\mathrm{\Omega}$. &K A T LN LW E N KK, RS E$\nathrn{<value>\text{/k}}$.
Fr B RARBRI, AEE T LR IR K AT S R SOk Hh S

WA info J5 5, ] US04 P OCH R, (HJR AN BT EER 5, D xeCIK @
PSR AN 2 A B0y RS SCRIP L SO IR . B ARSI T BT R, ANt b B A
ff B 5

\begin{tikzpicture}[circuit ee IEC]
\draw (0,0) to [diode={light emitting}] (3,0) to [resistor={info={3Kk},fill=yellow}]
(3,2);
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\end{tikzpicture}

ff 1] info 77 SNFRICERES BUR IR G E RiGH . R ZH info MRS CHIP] 7, info’
NARICAE R, current direction’ & FRUHAN T Mo FRULHT S AL B AT pos= J7 N7,
AT LA H B MARER s HR T 1R 0 = A IR A P R B L 2 7 1] o pos=0.2 & FHLBH A J5 P AN AR AR i 2R 11
0.2 &b, A B RFBIFEHR 0.2 4.

\begin{tikzpicture} [circuit ee IEC]

\draw (0,0) to [current direction={red,pos=0.2, info={3A}, info’={$I_1$}},
resistor={fill=yellow}] (3,2);

\end{tikzpicture}

3A
I

SRR LB ARIE, SRR T LU A L AR R R A S

\begin{tikzpicture}[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] (o) {};\\

&\node [nand gate] (a2) {}; &\\

\node (i2) {1}; & &\\

};

\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}

0 4147 _

e
2l
]

B2 ISR A AT S T LU

‘\usetikzlibrary{shapes.gates.logic}

181



4.17 H% texlive 2024

\usetikzlibrary{shapes.gates.logic.US} %Fhx
\usetikzlibrary{shapes.gates.logic.IEC} %IECHIE

4.17.2 ETF tikz BWEEE circuitikz
Bribz Ak, HERE A EHE RN AL circuitikz

\usepackage{circuitikz}

AU T MEAE TR S, N HEERI—DATTIP T AR . ctikzset /T HLE LI

style W& )

\begin{circuitikz}

\ctikzset{

resistor=european, %W E HLH ARKER, BRFREHIE
I

\ctikzsetq{
resistors/scale=0.7, % & HEE IR/ A ERINIKO. 765
}

\node (0A) at (0,0) [op amp, anchor=-] {};
\draw (OA.-) to [short,-*] (-1,0) to [empty photodiode,fill=black] (-3,0) node [ocirc]
{} node [left] {$+U_\mathrm{b}$};

\draw (-1,0)--++(0,1) to [resistor,R=$r$] ++(2,0) -|(0A.out) to [short,*-o] ++(1,0);

\draw (OA.+)-| ++(-0.3,-0.3) node [ground] {};
\draw (OA.up) to [short,-o] ++(0,0.5) node [right] {$+$};
\draw (OA.down) to [short,-o] ++(0,-0.5) node [right] {$-$1};

\end{circuitikz}

TR LB P RSB T B

m SELL node 7 BB IS KK #%, anchor=—# /R ARFR (0,0) A B I8 5L B 1) — Uit
F e IHBCRAS 1 node %50 OA, W LU I3 11 /£0A.+. OA.-. OA.up. OA.down.
0OA.out.

m AAOA.-FI /e 30 SR RIS, [short, -1 R 7R 12 4 B IR R g Ry S8 oA R, 208/ B e ARt
M [short,-ol. WHIERIASSAE, QM A, #HLHUETH ol

m REE ) A i RN Z IS I i S, SR ERARCE AR 2 B ]

w WRASE BRI, A AN N S OB AR A oA A R 75 A Fnode, AR ISR PF 4 St ocirc,
BRINEZS D, SO R TR I3 $locire, fill=black, Jr M KIAEFE S ANAE A .

n JHEIS A SCFHE M node o

n LSO RS, ARG IERRH, AR IR o] DU R=$r$, R FoxfH. tHn] DUE
M1=$rs, 1 Rombritle WERARAE P, HEEMH 1, 1_=$r$, FRILRRLEERIFRIIAL
Ho

n AHLFHEI0A. out, FRLRH- 1R T7 20, 1 B R S OB U8R i 1 R 2 B b

m SRR, RIS O AT, KBNS DR A, PTLAJE [short ,*-0]
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m 0A.-3EHE, HEHERHA] node JEZ, FrRArT LAHI-1RIZ T, Bl i) dsE44 2 ground, JEIfI
HIAESE 5 A RER I o
m 55 /5 0A. upFOA . down 73 AN G I AR A, FRINIE A S0 AR I
XHEAHGEIRE, B circuitikz FFTHIAZH1) tikz BRONFLER 7 EEAPSE, RN INBGZEA tike
(R LR 1, S RRCOR T I PR FL R T PR SE R, TR circuitikz 0 R 45 R oA 858 7r d8AF ik IE
iEos, s,
HLFA, A — MR AR TS5 tikz-relay

\usepackage{tikz-relay}

JEIRIN AL tikz-timing RIS, JERHER .

\usepackage{tikz-timing}

k) B8 switching architectures 9 sa-tikz M BT 2] 2014 &, WRA FHEB T AL —
o

chart %, N tikz 1 circuits.ple.sfec FE, FHHeE tikz-sfc.

\usetikzlibrary{circuits.plc.sfc}
\texdoc tikz-sfc

tikz-ladder sZ1f ladder diagram M/ .

\usetikzlibrary{circuits.plc.ladder}

pinoutikz AEFRIC I

\usepackage{pinoutikz}

4.18 pgfplots

AR tikz FHMHEA L1110 data visualization #43, {H/& HHT pgfplots €K AGAH AN,
AN SRR I 2 LU AT R 1) o an SR B SO OROK, SRR T c++ 1 gnuplot 84
hn#k pefplots BRI, ANHFINE tikz .

\usepackage{pgfplots}

4.18.1 4R EIE E

WEA MDA ek £ SRR SE ), T HAR AR Slbs R PR 48 1 2 xS mT DL
33 BIEX AL . B BN R AL, DT LR legend pos= Kik
B, AR B R R AL E E ] . RN A tikzpicture AR, BT LK _EAEA INFR R
ey N HoAh BB AR .

\pgfplotsset{

every axis legend/.append style={
at={(0.5,0.96)},

anchor=north east,

legend cell align=left,

X,
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texlive 2024

}

\begin{tikzpicture}

\begin{axis}[

title=function,

xmin=-3,xmax=3,

xlabel={$x$},

ylabel={$y$},

ylabel style={yshift=-10pt},

ymin=0, ymax=8,

minor y tick num=1,

legend entries={$x"2%,$\1n(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,
smooth,

line width=2pt,
]
{In(1+x*x) };
\end{axis}
\end{tikzpicture}

function

8 T T
_— 2
-e= In(1 + 22)

184



texlive 2024 4.18 pgfplots

4.18.2 HHIEEE

B P v E S B A AR R, G R DR 1 P R R SCPR I e B R T B
BIARW], NI AT 22 5 2 BT O o

\addplot [HIKZ4(] table [col sep=comma] {data.txt};

ZHVEER, AP RIERS . AN x= FI4, y= 4, B SCIFRISIA 0 BR AT 20 5
PSRRI BT — 8. A M2 x index= FIJF5, y index= F/¥ 5, FIFS5M 0 JFh,
fi5 7 CIEF N, gnuplot 532 1 IFARIT. XA 17 2 U K Al SCPEA e SE L
FAGARIS T, W EATER .

4.18.3 =R EE E

IR ) — 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}

& pefplots BLta bt gnuplot U, {H & K LLRHE .

4.18.4 =% map &

XA AT 5R M BR K ]

\begin{tikzpicture}

\begin{axis} [view={0}{903},colorbar]
\addplot3[

surf,shader=interp, WIS TEH—AT
domain=-2:2,

domain y=-2:2,

samples=50

]
{exp(-x~2-y~2) *x};
\end{axis}
\end{tikzpicture}

4.18.5 MNEIEE=%E

MESCHE SCAT ) = 2 P T ) R SR ABLIK) R A SN RN S, pefplots (R84 SO 28R
gnuplot —Ff, WIS, HEIFEEATET. BRSO EE L,
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x1, y1, f(x1,y1)
x1, y2, f(x1,y2)
x1, ..., ...

x1, yn, f(x1,yn)
AT

x2, y1, f(x2,y1)
x2, y2, £(x2,y2)
X2, iy e

x2, yn, f(x2,yn)

AT

x AHFE 2 —AE R, @2 y HFE—AEdEDL, 4582 —FEn, (R ATRRlie LA 1.

IX 710l origin MG &y, B AWAT W R, {HJE origin i B2, & HHRT 2 gnuplot.
python FRJEEIEE, H CREHE LA Sy, INEHE ST 0 LB BRI . FH python AbPEECHE, £0
TG WAWAT BT, X5 H gnuplot H 1, AN AU R EAALH 7 . R TG E L1
K aibRil, WL gnuplot K3 eps XA, AR node S8 MR SEA . ] LA H ¥ &
Z40, gnuplot HEH N tex XIF, ARJEEM tex XA,

pgfplots [ & Dy FEAD K BUBOR B, Bl — RS OL T, pefplots i EIFHXS K i bL
M. BOE BARBREILE, (FOZ M RIS PR IE A . FIFAK, SAHEHE TR, Y
BRI AT LA HATER

4.19 EHT tikz F pgf HRIF A tikz B
4.19.1 SR¥FELAN

hi-tikz WH K& EEE AN, bRl E AP K.

\usepackage{hf-tikz}

4.19.2 HFESE
Hik

A pafspectra, BKRE—ANTERICHEAL, 1T LLE ] WE i,

\usepackage{pgf-spectra}

BRI NIST #ofls, Ay Bindk LSE i, mI LIS ntwigin

\usepackage [LSE] {pgf-spectra}

WHE T 2L i e i, texlive 2024 AN ] L EEATH .
pef-spectra 37 #F H & ik, A L% spectra.data.NIST .tex 8 # spectra.data.LSE.tex
()1 2 B i X B AT I B O DG ER .
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BEE

2% 2 B A tikz-feynman, %020 lualatex 4ii¥, latex, pdflatex B xelatex 4wiE#l G
EIEW R N MEGERR

\usepackage{tikz-feynman}

2o o 2 T R LR, (B /RE—, B tikz mEB AT, BISHEHEA T .
WA — KB AL 2 tikz-feynhand, /& tikz-feynman MCACHR, tikz-feynhand 0] DL H 2
pdflatex Zi¥.

\usepackage{tikz-feynhand}

[RFHIE

R FHUENE, T pef PR, A
\usepackage{bohr}
aFHE

tikzorbital 2 7 FHUIE M, AFARESE, HEREM.

\usepackage{tikzorbital}

R iR 2S
PLT RS tikz-palattice, WE T —L&hn 251 H 41 4F.

\usepackage{tikz-palattice}

AL, BoOmAR, AR GUR DI BEALFPEOT .

2Tk
tikz-planets/&— M FFUAT 2019 SERGHE, mAEBRH .

\usepackage{tikz-planets}

4.19.3 =F

quantikzie— Mg, HE 7P .

\usetikzlibrary{quantikz}

4.19.4 F}EESQ tikz-optics

'GP B 1) A tikz-optics, TR E] 2017, EETFIN. XABE SIS, 1 H )
fE A E R 55

\usepackage{tikz-optics}
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pstricks M A RAT—ACEEIA, T EALEW,

\usepackage{pst-optexp}

pstricks MR RIEA A LD W, TR 2016 4, AL AT BIOER,
pstricks M AE B REBURIY,  BOA A% BT S A% 4% T AN BEVS I 22 4%

\usepackage{pst-optic}

ELAEH tikz g m] LU R SERDE R, (R BB S B O G . pst-optexp T
M3k T (R YEHIERZ L tike AR AT AT

4.19.5 TI78

PrJT A tikz-dimline,  DRG UM B ERAFAR 2 AR 380K, P LKAt gt A ZRATH T

\usepackage{tikz-dimline}

\usepackage{wasysyn} %diameter %

BB R B A 2018 IR HTA,

\usepackage{tikz-trackschematic}

tikz-network A& /Y 2% FE i 1B

\usepackage{tikz-network}

4.19.6 chart

Texlive HAG K FHEMAMRE, tike HOA A RUHERIE

\usetikzlibrary{karnaugh}

tikz-cd 11 sAABAI ed P, A tikz-cd AR, WATEHT

\usepackage{tikz-cd}

\usetikzlibrary{cd}
4.19.7 Hfth

55 %1 tikz-dependency JEH 5SS

\usepackage{tikz-dependency}

tikzmark 42 tikz HJPE,

\usetikzlibrary{tikzmark}

tikzrput 0 RECE B 5 07

\usepackage{tikzrput}
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4.20 ET tikz 1 pgf HEMBE

4.20.1 XN E pgfornament

pefornament 1} i sk # R A Lo

\usepackage{pgfornament}

AT — DAL FE RS .

\usepackage{pgfornament-han}

4.20.2 tikz-among-us

AmongUs J&— Mk, XA SRR, BAR B BT .

\usepackage{tikz-among-us}
\usepackage{tikz-among-us-fancyhdr}

\usepackage{tikz-among-us-watermark-eso-pic}

4.20.3 tikz-truchet

ey NI SRS ESIEOR

\usepackage{tikz-truchet}

4.20.4 HYE
NP LB,

\usepackage{tikzpeople}

(R

\usepackage{tikzducks}

et /3

\usepackage{tikzmarmots}

ik7/ i e 01

\usepackage{tikzlings}

4.20.5 FS

tikzsymbols 40 RJ LA % Fh 755 FE br,

\usepackage{marvosym}

\usepackage{tikzsymbols}
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4.21  JLSEEEEIRBIFR—L/ N RTT

4.21.1 EBEZ%HPEIRMETk

e R 2§k, W LAH]decorations.markingsfE, {H&Hm—Agik, XAERED ., T
[T LA TS — R 77 2
A LK shapes.geometric FEH isosceles triangle F1 dart XPiFl node K. XN T5vklb
BT, AR KBRS AR 1 8 2k o

\begin{tikzpicture} [>=Latex]

\draw [->] (0,0)-- node [dart,fill,inner sep=0.8pt] {} (2,0);

\draw [->] (3,0)-- node [isosceles triangle,isosceles triangle apex
angle=30,aspect=2,fill,inner sep=1.0pt] {} ++(2,0);
\end{tikzpicture}

A ME ] mark AODn 280 18] 0w Sk sREARAT 5, il ZERIIE R 1 55 Sk (077 1. 1 AU th BLRS
Mo

\begin{tikzpicture} [>=Latex]
\pgfdeclareplotmark{mid-arrow}{\draw[->] (0,0)--
(0.1,0);%

\draw [->] (0,0)-- coordinate (a) (4,2);

\draw [mark=mid-arrow,mark options={rotate=30}] plot
coordinates {(a)};
\end{tikzpicture}

FHEIELE node BARE tikz B BTN, \tikz W &EAEL tikzpicture 5%, B A0 T3¢
oy AU SCANERN o SEIEANTFEANTEF k7 M, A node ¥ sloped Z4R1 1] . node &
A& BRI, PrCAEEk A BRI S H pos ZEOMFE . XA TTEE AT UL PR tikz
B S IR B SR

\begin{tikzpicture} [>=Latex]

\draw [->] (0,0)-- node [sloped]
{\tikz\draw[-{Latex[red]}] (0,0)--(0.1,0);} (4,2);
\end{tikzpicture}

\begin{tikzpicture} [>=Latex]

\def\a{\tikz!\draw [->] (0,0)--++(0.2,0);} %ffH]E Xdef
\draw [->] (0,0) arc [start angle=0, end angle=150,
radius=1] node [pos=0.5,sloped,red] {\a};
\end{tikzpicture}

)

4.21.2 FREEFRIS
e, fEfHH node IR & H nodes
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5935

TG 2 2 B RO EE, 8T node ] SRR 7 E, P14 node BRINIIIER: 72 node 1
AR SCASHE AR bR A, T EAL S 2247 )5 node 5 A)IALKR S AE node JUHE . 25 [H] T48i%
MATLL 360 FENERy . T BRI, B inner sep BEEA Opt, XAEA HEH] minimum width K
S BE ) B8 FE VB AR R TR, NS0 inner sep M98 B 33X HLAAZRIE T8 B 0 K IO &0
H/NPE, A ReilIE node 1) TR 254G RS ORISR M BEAS B IE RSS2, RZ WA 1% node
(IR AT e o 1 H— @ € draw A fill #1004 black, FfH. draw 14658 %5 TG 58,
SOTER W E RN, XFEBORE B JEGEs A S B RO AR . ANRER fll, A draw, A
WEL, HMBCRMAIRAL: T, RO br EAKERS K R RN AT DR 4
AR I RST AT RS, RSO0 R R oK B R R 2 — BU0 o R 00 T AT DR ) E R
~b, A shift i8R0 80 SO SAESE T B E . T LOKEBE T node (ME B LG ERMEH.
BT S AAAR T AR TE'S , ANEF SIS 2081 G v g HL AR 7 Al

\begin{tikzpicture} [>=Latex]

\tikzset{mymirror/.style={draw=black,1ine 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}

/

____7"

iR 5T SARSR

\begin{tikzpicture}
\pgfdeclarelayer{laser}
\pgfdeclarelayer{element}
\pgfsetlayers{laser,element}

\tikzmath{
\a=30;
\b=180-\a;
\c=\a-90;
+

\begin{pgfonlayer}{element}

\node (p) at (2,0) [rotate=\a][line width=Opt,opacity=0.2, fill=cyan,minimum
size=1lcm,inner sep=0pt] {};

\draw [gray] (p.north west)--(p.south east);

\end{pgfonlayer}

\coordinate (s) at ($(p.center)+(-\b:2)$);
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\coordinate (e) at ($(p.center)+(\c:2)$);
\coordinate (n) at ($(s)!2!(p.center)$);

\begin{pgfonlayer}{laser}

\draw [red,line width=2pt] (s)--(p.center)--(e);
\draw [red,line width=2pt] (s)--(n);
\end{pgfonlayer}

\end{tikzpicture}

A

[RIPE, G AT =R A FUR AT, W node i, 13'# opacity WIEUE R/ iiE
Bl IXPPE L R TR R LSRN, S AT XU 5 A A AR, 1 E node B8 BE R YE & i A R
B, A IR B, e RO NS RIS HORAR 2 A R AT s R, 5 IS B 2 v B A
AKET S AHEIEA A B2 v A2 1)

\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}

—\—

F iR
e R 22 8 B XA A A 25 T, B L BE R B R\t ik (i B 2 AT HE ST
(BTRX HH A sz 2 e (R s, A A alim E A Sl S8 . 28— Fh 7 sk \det fir 4,

\begin{tikzpicture} [>=Latex]

\def\ap{

\tikz{

\draw [line width=2pt] (0,0.1)--++(0,0.4);
\draw [line width=2pt] (0,-0.1)--++(0,-0.4);
1}

\draw [line width=2pt,red] (0,0)-- node [pos=0.1,black, align=center] {\ap} node
[pos=0.9,black, align=center] {\ap} (3,0) -- node [black,align=center,sloped] {\ap}
(4,-1);

\end{tikzpicture}
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I I X

% 77 UK H \newcommand iy %, JFBOE =S, ML, 1/2 Al OBl M
P L SUR S

\begin{tikzpicture} [>=Latex]
\newcommand\ap [3]{

\tikz{

\draw [line width=#1] (0,#2)--++(0,#3);
\draw [line width=#1] (0,-#2)--++(0,-#3);
}r

\draw [line width=2pt,red] (0,0)-- node [pos=0.1,black, align=center]
{\ap{1pt}{0.1}{0.4}} node [pos=0.9,black, align=center] {\ap{1pt}{0.1}{0.4}} (3,0)
-- node [black,align=center,sloped] {\ap{2pt}{0.1}{0.4}} (4,-1);

\end{tikzpicture}

| |
| | X
7/
£ pgf-spectra BYR] WA HEiE
FLA B R # T PLAS N2 node B

\begin{tikzpicture}
\node (a) at (0,0) [inner sep=Opt] {\pgfspectral[width=4cm,height=0.5cm]};

\draw (a.north west) --(0,1) --(a.north east);
\end{tikzpicture}

S

St e B
TP ISR patterns FE, HKIA TS node W A6l

\usetikzlibrary{patterns,patterns.meta}

HDGH T DM F \foreachtf i), L WA 20 ¥ B — > R) AR B S 1 B R A A

\begin{tikzpicturel} [>={Latex[scale width=0.7,scale length=0.7]}]

\draw [|<->|] (-4,1)-- node [above] {$£f$} ++(2,0);
\draw [<->|] (-2,1)-- node [above] {$£$} ++(2,0);
\draw [<->|] (0,1)-- node [above] {$£$} ++(2,0);
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\draw [<->|] (2,1)-- node [above] {$£$} ++(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;} s it 5 HE 3 AE
\definecolor{wavecolor}{rgb:wave}{\c} %Mlrgb: /s {I i H

\fill [wavecolor] (-4,0)-- ++(2,\x)-- ++(4,0)—— ++(2,-\x)—- ++(-2,{\x+0.02}) -
++(-4,0)--cycle;

}

\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}

4.21.3 tikz BHRHEGSH

ANTFERINBULE environ, tikz H OABULIIRE, EREBHUE HAam by, WA T —F, wf
LIE N node Z U scope ZHUEH], 1R IT1H.

\begin{tikzpicture}
\draw (0,0)-1(2,1)--cycle;

\begin{scope} [xscale=-1,green] %/KTHif%
\draw (0,0)-1(2,1)--cycle;
\end{scope}

\begin{scope} [yscale=-1,red] %% %%
\draw (0,0)-1(2,1)--cycle;
\end{scope}

\begin{scope} [scale=-1,blue] % /i
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\draw (0,0)-|(2,1)--cycle;
\end{scope}
\end{tikzpicture}

EEIE o] LLAETR,  AH 2 SR BLARE 58 42 LI AR TR, sl 7 22 W] N5 xscale F yscales

\begin{tikzpicture}
\draw (0,0)-|(2,1)--cycle;

\begin{scope} [xscale=-0.5,yscale=0.5,green] %/ VHif%, RLLEI4EL
\draw (0,0)-|(2,1)--cycle;

\end{scope}

\end{tikzpicture}

—

4.21.4 —LSEHFIL

node AR ¥R & TCIE G IE VR 1) scope TIAT H 1), 45 AR FR AL 44 [P\ coordinatefiy 2 th J& Ul
o HJEARFR AT DA B S, R B A 0 SUARES,, g T DAAE PR 5 1) - o8 L o A [
\graph "] LE S ] node Aibx, (HUZIJRES—, BN, HAEEHEMH . Bk
SR N\ det F A B E H a4,

\begin{tikzpicture}
\def\mycode{

\coordinate (m1) at (0,0);
\coordinate (m2) at (1,0);
}

\mycode

\draw (m1)--(m2);

\begin{scope} [yshift=-1cm]
\mycode

\draw [red] (m1)--(m2);
\end{scope}
\end{tikzpicture}

X P EE RS, \def IUAUE & X T \mycode t ¥ AT, 55— A FHATH AR 75 221/ FH \my code.
A, 45 A o A [] 50 6D e T A A AR, o R PR IS AT DA B e K 24 1 ] 4
X yfran 2, et hid i
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\begin{tikzpicture} [>=Latex]

\def\mycode{

\node (m1) at (0,0) [fill=yellow,circle] {1};
\node (m2) at (2,0) [fill=yellow,circle] {2};
\draw (m1.90) [red] --++(0,0.5)-|(m2.90);

}

\mycode

\draw [->] (m1)--(m2);

\begin{scope} [yshift=-2cm]
\mycode

\draw [->] (m1)--(m2);
\end{scope}
\end{tikzpicture}

WA TFEE S, HilH \nevconmandififi),  ifa] L1 [ (K151 7
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KB PG RS standalone A1 LANAE A5 F )40,

5.1 standalone Z£

standalones& —MRUFIIZE, AT LCKTR @ 1K R IR B3 pdf SCHFH O — 58, H i
KNBEE RN BB 3, I I E R R — A tex SO, AER— 0T pdf, J7fE¥E A
AR . £F standalone S E A 15 & 0 LIRS,

\documentclass[tikz] {standalone} %tikzpicture¥ iz

Y FF tikz. minipage. animate. equation. chemfig. pstricks, 3Z#FH & XA, animate 17
B RERZ— animateinline 158, A —BIE, ARER tikz A pstricks HHE R 2 00, Hirp
chemfig M EE7E chemfig MFE PR, FHEIET tikz FISCHHESE,

\documentclass[tikz] {standalone}
\standaloneconfig{border=5pt} % & & H VU JE I

\usepackage{CJKutf8}
\usepackage{tikz}

\begin{document}
\begin{CJK}{UTF8}{gkail}

\begin{tikzpicture}
\fill [draw=black,fill=yellow] (0,0) circle (1);
\end{tikzpicture}

\end{CJK}
\end{document}

standalone [¥] 55—~ H &b /& H minipage A5G #) @ 58 B [ 2 K HAMWE W, JEH &
GO ENUE SR E L. T v B SR e DU R R R ). RS s
ﬁimulti=minipage, %?ﬂ”ﬂafgéfﬁio

\documentclass [multi=minipage] {standalone}
\standaloneconfig{border={5mm 5mm 5mm 5mm}} %ix'&VUE#H, A AL

\usepackage{CJKutf8}

\begin{document}
\begin{CJK}{UTF8}{gkail}
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\begin{minipage}{12cm} %1 & % /&
o
\end{minipage}

\end{CJK}
\end{document}

standalone JEANESZFRFTAMEL, & SCRRIBLE ] DU AR RO I3RS . Eeanidi tabular /& 0] DL
B (EFHFEI multi=), —5KREAITEHE, (HIER 5 R framed FREEEEANT T o
standalone W FFREAN A — 11, (HE AU I varwidth="55 & I A4 0010 55 5 .

\documentclass [multi=equation,varwidth=6cm] {standalone}

standalone Y L2 FhEf1E

\documentclass[multi=minipage,tikz]{standalone}

] convert #EI, B LLHZBNHEH N png (linux R 42014 %E imagemagick), i X AN,
B NI g R B

pdflatex -shell-escape Xff#

conver 5 EELSEH

\documentclass [multi=minipage,tikz,convert]{standalone} %ZKIA Epngtt

] DASRRE A A 23 R 45

\documentclass [multi=minipage,tikz,convert={ghostscript,gsdevice=tiffgs,outext=.tiff,
density=300}]{standalone}

KRR A E Y, A EER convert BRI —FE. WA EIRE S, 4G pdf )5
FHEH] convert iy &AR 2 % 7 {H
WA AN I A RIS, R T E SOFABE I environ

\usepackage{environ}

NN tcolorbox FRIEANAT, nLMEH R 7, A tcolorbox A miINZ T environ, AT
PAASH Fn 4.

\documentclass [multi=mybox]{standalone}

\standaloneconfig{border=3pt}
\usepackage{tcolorbox}
\NewEnviron{mybox} [1] [1{
\begin{tcolorbox} [#1]

\BODY

\end{tcolorbox}
}

\begin{document}
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\begin{mybox} [width=6cm, colback=green!5, colframe=green!35!black]
text
\end{mybox}

\end{document}

I H s AT, ATRAR # H B standalone £,

5.2 HEHEFIEESR: listings

ARASHIRE P TEIR e M listings S8

\usepackage{listings} %N#listingstd

5.2.1 HRNIKE
RS AR IR

NFEAR W E

\1lstset{

language=[LaTeX]1TeX, % EIH T, HFFO0Z M HIES

tabsize=2, %W i tabfl %/

frame=tlrb, %W EILHE, tlrbZR/RVUJE# A ILHE
backgroundcolor=\color{gray!10}, %% & 15 5
basicstyle=\small\ttfamily, %i%& 75, fUIEKAIUEH small b 47
commentstyle=\rmfamily\color{purple}, %W & LERHIE
keywordstyle=\bf\color{blue}, % U E I IAZI(M, b2 E AN
morekeywords={maketitle,chapter,subsection,subsubsection} % [ & Xk
columns=fullflexible, %imFIERIXNKE, T pdEF =42 BT
texcl=false, % ZHFlLtextiy4, LU Lgm's A
extendedchars=false, %M1

breaklines=true, % HzI#1T, xelatexX] DB EREHAT S FrR 4T
breakindent=0pt, %#RfT4iil, Mibv & A LAk

%showspaces=true, W/RANERTHE, TR RRER A KL
aboveskip=6pt, % & CAM) A pH

belowskip=6pt, %I &S SCA A fE

}

5L M\1stset {}ARHT LA, ATLLP DhAES e J LA BEEAEEL, Ay BCE, AVFZ 29
PHCEE N EAT B E S H

mathescape=true, %3KJCHT 5 [0 HahtktexdTIM AR, &M T Etexfiy
escapechar={F%5, %W & IFF 5520 Hahftex, WLUSWHTHIAN, HROSCREAL
escapeinside=ff 55, %E MW/ H H 3% texfiY

numbers=left, %M/cil AT S, 4 NUHECRSIN LT, —MAEH
numberstyle=\footnotesize, %177 Ik

numbersep=5pt, %175 515 MHIFEE

stepnumber=2, %HEANJLATRRTS
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firstnumber=100, % 171175

firstnumber=last, %f%# LIfif¥lstlisting 3554 5

firstnumber=auto, % %))

%I URIAEE\ {Istlisting\ } name=myC++code| I 23R N IAEE L 44, 24 PR L2475 0 E s
linerange={1-4,10-16}, %5 HEAU, H G Rige Ty

emph={square,root}, YxfHELE 3 ¥ 5 H 5
emphsytle=\underbar, % & i H 17, AL ZE FRIZ
emph={[2]base}, %ZKHE i, AJLU/MEELE, keywordthn] Ly
emphstyle={[2]\color{red}}, % uEA[FIH fitric 5

index={square}, %MZE5|, SIHHTEIZRELIA GEE HEBR
index={[2]root}, %)=

RSB U2 B OHE, B0 P2/ Tt
Istlisting? M LUR I R AXIAEIRFEH 5 .

caption=[{#j Bt B ARAD N A VLA ST, %00 A B bR — R AL 1% 0% B [ Istlisting PR 5% 1 84 5
caption=\lstname, %t H 3714 name=%5E I N 25

label=t52544, %451 H Aref\{#5%544\}

title=AUH B U CY, %L HBIS S, captiontitle S /i I s H AL &

nolol=true, %captionfigw's, {HJ& H3NE=FIHKNAERIZEH

1BIK caption FExUBIEIFR

\renewcommand\lstlistingnamestyle{}
\renewcommand\1lstlistingname{fti%} %ZKI\/EListing

FHEA L BeE, R LA L AT EE NN
A5 MEATEHISCrE, BRAI A ST B ATRCE ST
MRS E S AETINE S 213 T, wLLA CSRCE S, s nddEin G =, R
J& L E X keywordse WERZHEMAEANANESER EIEF ML, oL CRIE S s UK
TE %417 /texlive/texmf-1local /tex/1listings X [, CAFZWAIUE N HFIX =4

1stmiscO.sty %for local add—ons (see the developer’ s guide), JF &3
1stlang0.sty %for local language definitions, N IIiE 5 N 5IX /N lAT
1stlocal.cfg %as local configuration file, ¥ H] H & X AER

—ERX=ANNHR, NEH O « B ZESH AR, install-path/texlive/texnf-local/
NS A S R, B2 %4 install-path/texlive/2025/ | o

ZHORCE LS A, \begin{lstlisting} X HSEE /L], \1stset {IX IS HR
TARSESRY, 1stlocal.cfgiX AN SCAE BRI A =AY

— AR DB BT B T AN AR s BE VA, R DU I OC B ], R T
BT C++ iy

\1st@definelanguage [ if & WAl {HiE 5 W H 4} [Is0]{C++}
{

morekeywords={VS IR ], &5k}
}
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5.2.2 Istlisting IFEFMITEIIZFRID

I, T LABEIN SR e iE S, il

\begin{lstlisting}[language=C++]

#include <stdio.h>
int main()
{

printf ("hello, world\n");
}
\end{lstlisting}

M5 455 [language=] J5 sUE SGE S, RRZAEAT, DT BLE— A SCR AL 2 Ffik
FIELA RS, AR, TS Ess, WA DI AT E .
\begin{lstlisting}[language=HTML, backgroundcolor=\color{blue!20}]
<!DOCTYPE HTML>

<html>
<body>

</body>
</html>
\end{1lstlisting}

AR LME I\ 1stset EUFTBCE S, XFEL RT3

AT IHTE 5 e

\lstinline!i&H !

HPPECS RO, PUNBCR IR T ENE S, AT LR N SE -5 20 X

\lstinline$!=$

BRGNS RIS, ANBERT A \input, NOBfELstlisting®lEH, X Aird &
BAL A o P LT AT 1T 1075 7%

\lstinputlisting [Z4, WNEFH. WEFI{OUHAY

XARMmER, TMfELstlistingI MR BRGNS, 4650w WA T, LA
FHVAEL R R AR 7 {8 b ) N JRILACHE

listings i FH 77 AR e R AN BE AT B i ] listings PR3, PRUAABEIREIREE, BN&~
AR ERNR (EXTEE R o LI A1 )& tcolorbox LML teblisting AR H K], IXANIAEE
THNE Y. AR IAMOE, WAl AEH verbatim PREE, X ANIPAEDREE HL 1 A SR SOR
WIsE R

7£ beamer FHH listings I, LIUINE frame 1 fragile LI, TS REIZIIREE !

\begin{frame} [fragile]{}
{fifl1stlisting?f 5
\end{frame}

AT LIS I \1stnewenvironment 15 A ¢ BLFT A, T HEHOE S . WHIRERRA S —FES
MEDET, {E vim HE L st 1isting R EE IR 7 (i
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\lstnewenvironment{ %4} (A3 % H 1 [BRIA{E]
{IF AR}
{45 R A}

Bl

\lstnewenvironment{mycode} [1] []
{\1stset{language=python,#13}} % nJ LLFH =A% E
{>

\begin{mycode} [frame=trbl]
#coding=utf-8.cp936
import numpy

import scripy.optimize
\end{mycode}

5.2.3 R tex KBREZR

T4k showexpl £, nJ DUREIACAL A2 5

\usepackage{showexpl}

=)

\1stset{explpreset={numbers=none}} %HIH1T
\setboolean{@SX@varwidth}{true} %l H3I%E, Fi&ifthentd

WELSE (A box 4& colorbox, HUHHE, FH¥E K % 1 5pte.

\renewcommand\ResultBox{\colorbox{lightgray}}
\setlength\ResultBoxSep{5pt}

SRJE A DL E AR LTXexample M55

\begin{LTXexample}
\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}
\end{LTXexample}

At th BB e 2 ih BAP R

\begin{tikzpicture}
\draw (0,0)--(1,0);
\end{tikzpicture}

i AW 4, PTG R, R ERE B SR E . tike (TMHZ lualatex %
PEI, B X TR ERIAEL. teolorbox tH H i LT teolorbox #fx M ERIAEE, Tiiis
Pro —MIMFE K showexpl fmh v LI 2 T, XA BRSO AR AL BAR AN o XA
PIER 2 teolorbox MACHD /R IAES .

5.3 tcolorbox

tcolorbox HJTMERHRLS, AAWAT IR PRRAVIR W HUF T ILAR ] 5~ XAMAE
Wimss, JUTHEEREH . KRBT LA TEE IR
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5.3.1 B ETHHHE
BN R ] L

\begin{tcolorbox}[colback=green!5,
colframe=green!35!black, fonttitle=\bfseries,
width=6cm, title=H1]

SN

\end{tcolorbox}

EBCEZ AR, RSN R

\begin{tcolorbox}[width=6cm, colback=red!10, Solid Laser
colframe=red!70!black, colbacktitle=yellow!50!red, fl\gg ﬁﬂ;’%’(j‘lﬁ%ﬁ
coltitle=black, fonttitle=\bf, title=Solid Laser]

A AR OGS ST
\tcbsubtitle[before skip=\baselineskip] {JG#ILAS}

R GET OGS R CET O AR
\tcbsubtitle[before skip=\baselineskip] {}-FIABOLET

fifRE - O AS F AR
\end{tcolorbox} TR0 P

ENTBCEMAAE, FH\tcbloverifif) T,

\begin{center}

\begin{tcolorbox}[colback=green!5,
colframe=green!35!black, width=6cm,title=A KK#]
\includegraphics [width=3cm]{fig/tju.pdf}
\tcblower

R B HE .

\end{tcolorbox}

\end{centery | Fro oo soosossooooooooooo o

PV Gl i

FFHEBCE AR, BRAZ P RE, BRI BN A KM R, B2 uE M
WA e AT o

\begin{center}

\begin{tcolorbox}[colback=green!5, colframe=green!35!black, sidebyside,width=12cm,
lefthand width=3cm,title= K KHH]

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

\tcblower

RIS .

\end{tcolorbox}

\end{center}
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PPN

RARB R

5.3.2 #HEAR

\tcboxmath{} 1] UBAEH A A RIAEI N o LT BNFCR, AILRBHEIMER, K iE
il 225 I B

\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(x) |=[sinz] (5-1)

\tcbhighnath{ T, BRINBLEA, 7T LUBIE highlight math style Z5— B & B, T
LY empheq iR .

\tcbset{highlight math style={tcolorboxZ#i}}
\begin{empheq} [box=\tcbhighmath] {equation}
f=\sin x

\end{empheq}

\begin{equation}
\tcboxmath{f}=\tcbhighmath{\sin x}
\end{equation}

f |=| sinz | (5-3)

5.3.3 theorems

Inde #EE .

\tcbuselibrary{theorems}

i FH \newtcbtheoremfi 2 5& X tcolorbox JE =108 H) g BLIR LS

\newtcbtheorem [i& ¥ 2411 Ui BB 4 H W n 4 H{tcolorbox | 24} {1abel separator}
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AT

\newtcbtheorem [number within=chapter]{solution}{] @& %}{colback=green!5,
colframe=green!35!black, fonttitle=\bfseries}{th}
\begin{solution}{ It FEL ] . . . F{s1} Ysliti%iE HAIARAE
—/MlF\ref{th:s1} %5 A INTHTER

\end{solution}

JBMER 5.1: EFELS]...

—Mi55.1

AR A SR A AR

\newtcbtheorem[number within=chapter]{mysolution}{>] % %}{colback=green!5,
colframe=green!35!black, fonttitle=\bfseries}{th}

\begin{mysolution} [label=s2] {I#l T L] .. . }{s3}

— I \ref {2} iR 7 UL SEH i \ref {th: s3}

\end{mysolution}

JEMER 5.1: WEEELS]...

— M5 AP AR AR 5.1

5.3.4 tcblisting

Jn# listings J.

\usepackage [most]{tcolorbox}

\tcbuselibrary{listings,skins}

E T teblisting M58, listing only H U2 nfUH; listing side text —i @2xf05, —ilEoR
g5 listing side text , FIE/RAUS, TURRE R, tcblisting P xelatex 2 P I % 2
HIL tab #8# o~ AN IEHf, pdflatex Zw eI ACA ). B LU FIX N3RS H xelatex 2w PRI,
RIS REAZAE tab B, REEH .

\begin{tcblisting}{listing only}
listing only}{ﬁiiﬁ{ﬁﬁ%
\end{tcblisting}

\newtcblisting ] LA3E SUBTIT teblisting M55, S804, side by side, JHETA, ABED L,
R 750N breakable Z4, WLLHB)SR 1. XA E LT UG ERACRS AARIS 45 2 . JEA
R¥E T H Istlisting HEE R RZEAZ IR top MIEELLEL 2021 BT, 1EXCH 8pt.

\newtcblisting{pcode}{bicolor,colframe=vwhite,boxsep=2pt,top=8pt,bottom=0pt,left=0pt,
right=0pt,sharp corners,sidebyside gap=5mm,colback=white,colbacklower=white,righthand
width=0.3\textwidth,listing side text,sidebyside align=center seam}

\newtcblisting{wcode}[1] [IJ{bicolor,colframe=white,boxsep=2pt,top=0pt,bottom=0pt,left=0
pt,right=0pt,sharp corners,sidebyside gap=b5mm,colback=white,colbacklower=vwhite,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=b5mm,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 ZhE: animate

N T EVH S, WA S BE . S ANIAK, animate BLEUF 454 standalone i, 2%

Je i sERE 7 s 3 B pdf &) SCFEL ppt . l%ammm%ﬁw%%%ﬁcﬁﬁ*4

ﬁ%%mﬁﬁﬂgfﬁﬁﬁ A NRAS T INE . IXFE AT LB 8 OO LR 7 g 1R ] 24
SR, T IR A W DUBE SC . Bl beamer FEHLI.

5.4.1 FIFAZkEHLIENE
AT R gif ISR, S LR S 2k B A R IRHE T BRI 250 #% B AL graphicx

\documentclass [animate] {standalone} %animater] LLA
\standaloneconfig{border=5pt}

\usepackage{graphicx} %A K H £

\usepackage{animate}

\begin{document}
\animategraphics[width=12cm,autoplay,loop]{12}{../fig/fiber_}{0}{23}
\animategraphics[width=12cm, controls,loopl{2}{../fig2/f}{1}{5}

\end{document}

\animategraphics/ BT :

n BRI S WERSH
A sh & 18sh EE 240 autoplay, 7 #EIBUZ LA B 3 #&83) B 240 controls. 2%k
loop & fEIAFERCA =L, AW BRIk — ML E & autoplay Fl loop [F]HHE A .
controls FE. WHRE LR, FTFEGERELE/D— T AHEREFIN B8 % MG, &
E—A, A AL, XA SHME . (R WERE A RS A3, %
FEBEE A fe ki, AN ESUR WAL, W] LUk B4 LB scale, X AH ] RS 11
KR RO —FELr. 2988, — R kI P A 18 A AR [F] B RS

n AR S, SRR 2 D
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m AR, BT BRR.
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
Uhe EMHG 5T LR, pdflatex Fiid 7 X RVFIIE k& X# o] LU, pdf. jpeg Al png
#AT. AR EARE A%, BREXALUER.

n CEVUASRAESE S, ARG S

n BHARIEHE S, ST

FERBEAREIE. LI pdlatex Fl xelatex i /7=, HEEF] pdf .

ER T javascript IHEERY pdf RiER/RASHIMHER, LUl adobe ) acrobat
reader, XN ERIRME, B —BEERIASCRF javascript, ANH LR .. K0 /DI
(1] pdf [ e as 78 ICVE R ILAD B AR, B35 texlive H il pdf P sy AT UAiD)#3] adobe
reader 215 3l EIRR .

adobe reader B ZIFENEHMAI, KL ESOIFFHFIRG1E tex SCEFRT, 221158 XA adobe
reader, i FEH adobe reader 1 &5

k%7 adobe reader #b, FMHILL H T KDE Okular, PDF-XChange, Foxit Reader —#f
pdf [, EH AN,

Hit 2

n V)il
AN PR B R 0 1) 8, B iR g i s RIS BRI, m] DU R T 1 2 28

W

\animategraphics [width=12cm,trim=0.1cm 0.1cm O.1lcm O.1lcm,controls,loop]{2}{fig2/f
Hix{s}

ANEAF trim HRAFH, VIid, W2 2 N4 L. width $R € 55 IR 58
W] AE S H0E bb A viewport, bb /& bounding box & .

\animategraphics [width=12cm,bb=0.5cm Ocm 22cm 10cm,controls,loopl{2}{fig2/f
Hi1x{s}

bb Fl viewport &% & H K 1) bounding box, H&IEHERSH Z= 5.
m palindrome

XA ZHOT DAEAF S SE IR 3, AR AR .

m step
R — IR0 BEIE N controls ¥ EAT A AL, autoplay BIE ¥ EHICH . loop &
Hod A3 .

m autopause Il autoresume

KM pdf SCPFIETRHTIESCHE, W4 NS TUIFHR, J54 R i P4
EATLLBEE button MBI, FF. 074 MRS . 1A ]R3 (R AL HE AT

5.4.2 tikz HIEESE

KNP 5K A S AP DL Ban T T 1
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\documentclass[animate] {standalone}

\standaloneconfig{border=0pt}

\usepackage{xcolor}
\usepackage{graphicx}

\usepackage{animate}

\usepackage{tikz,pgf}

\usetikzlibrary{shapes.arrows,calc}

\begin{document}

TS EAHE, BEILHTH SRR, AR A RER e, A reshitk
\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{tikzpicture}}

\end{animateinline}

\end{document}

iH 1 H adobe reader WA NI A :

[T oI oy e L O S eA e

\ /o

F3 AT RN Py IFAL I e -

\documentclass[animate] {standalone}

\standaloneconfig{border=0pt}

\usepackage{xcolor}

\usepackage{graphicx}

\usepackage{animate}

\usepackage{tikz,pgf}

\usetikzlibrary{shapes.arrows,calc}

\begin{document}

GORE PR (4 1] LA Ay white, MEEANE Bom ok

Yo 2 I, HER RSP AR AL EAR, 5 20K T 2em 7 PUIEEE i AN B RS
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% W] e A& graphicsit A5 — /N AMIE ) 2 i
\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{tikzpicture}}

\end{animateinline}

\end{document}

CHIN T SR SME 7 (A v e e il BEF13 1 IR, AMHE Ty 22 PRI AR BE K —
88, ATRUIINc1apifs f PRAE B i AR 2 A 5

5.4.3 tikz ZIKEEFR
RONTERIB T tikz 00 22 BARAAHIR BT 7, BB R A newframe.

\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{1}

W L2 AT tika B AR IR, BRI R A— A
\foreach \x in {0,1,2}
\fill (\x,0.5) circle (2pt); % —" Ai

\newframe \node at (0,0) [fill=red!20] {A}; %4 ok, SH|-—4rtd Tl

\newframe
\node at (1,0) [fill=yellow!20] {B}; %ift/jik

\newframe
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\node at (2,0) [fill=blue!20] {C}; %ZATIEMATHFEIMILTE S, WAtk
\node at (3,0) [fill=green!20] {C};

\end{animateinline}

\end{document}

H— newframe N AEBICER, B NBRANBAZE A newframe N HHYTAH
£ T —A frame.

5.4.4 BIFEIsH)

X — /N YR L S S R, A INEK newframe BT . H L T tex X
IR

\documentclass[animate] {standalone}

\usepackage{xcolor}

\usepackage{graphicx}

\usepackage{tikz,pgf}
\usepackage{pgfplots}
\usetikzlibrary{calc}

\usepackage{animate}

\begin{document}

%timeline=H} 5 L4 44

\begin{animateinline} [autoplay,loop,begin={\begin{tikzpicture}\useasboundingbox
(-0.4,-0.3) rectangle(2.3,0.3);},end={\end{tikzpicture}},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 BARERN txt, linux FA] AT R4 . N7tk
ARG E . XEKN tex & atex, FTUANFXHA R ENT atimeline.txt. CAFUTT:

::0
*x::1,2,3,4
:1l:c,1

1:2

::c,3
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::c,4
::c,2x4,3,4
::1,4

::c,b

i1

R SCE LA, timeline SR

(] : 3% : frame T ID x )W L H ARHD

S5 I TAT ) 225 R 5T, RS, AT R 5 A WA A SRR i N5 PTG s, W2 S
V) B g — U AR 0, HRE TR loop, fEIAFESGASHT, HBIEH.

WUR BB AR, S EBAER, XE WA R iA R, ERFRITIGIEER, FFiaE
RIS A1) 21 BRI R

c RINTHER.

2x4 FoRXTHE 2 A frame, R B, x4 7. 2x0 WFER— EAEEH IR ULHEA 2,
i 2x1, AXCYETIAAAE

IR A AR, BT LRSS T E S e .

Sy NESE ST

1. ~ﬁ,ﬁ?—AEé%%,Tu&ﬁ

2. % 4T, Won 1234, Hl ABCD, {554 bR Y .

&“’ﬁ%c%T@MﬁwE%ﬁMW@,ﬂTl,wA MIX BTG E R 1 1 0.

4. 0T, Wow 2, B Bo BOAHER—IL, PRSI R4 5w B,

5. AT, WHEWPTATIANE, 27~ 3, Bl C.

6. HAAT, WHREIAMAR, Sox 4, B D.

7. AT, WEREATAMAR, Sox 234, B BCD, % B Zor 4 T

8. H#)\AT, R 14, i LRTIHIG B BEE NAE 4 TWEoR, FrelMERA S 2R B, B21%
ABD.

9. PIAT, HE/R T, B ¢ 5T 2x4 19 4 WRREE, il B AHER.

10. 14T, HEBR A, BIATH ¢ MEHHAA R, B8 B WE SR 4 01, SEhr HaiRr 2 1t

11. R

timeline AFH 550 )2, WRMSS timeline A W F A

::0
*x::1,2,3,4
:1:c,1

112

::c,3

::c,4
1:c,2x4,3,4
::1,4x0;3x0
::c,b

38dl

C i fE)aml—HATAE, Hoye,d RS =, )20 3x0 & HAFE. WREA
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::c,5;cC

W CMAEAE T, BOERR T2, RSB T,

5.4.5 FEREL svg BIE

dvisvgm EIAIUINERSEL E

\documentclass[dvisvgm] {standalone}

eI xelatex 9wt

xelatex --no-pdf a.tex

33 axdv XM, RJEH dvisvgm iy &2

dvisvgm --zoom=1 --exact --page=1,- --font-format=woff2 a.xdv

RN sveg BR FRSEAS4TIT, WTLAE B RS mis s & T E g --zoom=-1, £ 78l
web BUHl, $FRBATVIALIN, ProEc TXAME. DRGSR zoom=1 K/, W] LASUSCHARAE -
BORCAAS AN _E 1 AT 2 H000 n] DU e 2 o

WA LA latex g%, 1G22 a.dvi, Ffear S FF, SRINESRBSCIESCO) a.dvi BT,

55 R&E: exam £
G exam FAR T EBUNHEGRALS, HEWRIN 47 5 2 ZHEAG, 4 PR 1l I 1Y answers BT

PEE SR R .
fEM HEhttp: //ull.tju.edu.cn/education/course/latex. htmljf T — MK KiAE 8 I
IR tex SCF.

ARAMEREELHER

\documentclass [oneside,twocolumn,12pt]{exam} %7 ikt

\documentclass [answers,oneside,twocolumn, 12pt] {exam} % ' /~%E%

RHARZAIARERG —BE 8 JFRA U1

\usepackage [paperwidth=37cm, paperheight=26cm,top=3.6cm,bottom=1.8cm,left=1.7cm,right
=1.7cm,bindingoffset=0.5cm] {geometry}

X AR E A H I R . KK word MR, /g A A5 BAN S DUJE M, e |
BRI AT S, NI T AN RAS ERE. WSERIIMAEE, e R — L, U
OB A IAHES S . SRR A, KEFATLIAIERNA SN T, (RN, &
BB RGN A TR G, XA R 8 H I Beig 1A 4lik .

H—AEHE, H background 1 tikz A E % fa H

\backgroundsetup{scale=1,contents={\tikz\draw [line width=1.7pt,black] (0,0)rectangle
++(33.5,21.1) ;},0opacity=1,angle=0,hshift=5pt,vshift=-26pt}

B IXAMBGEAT AN, KRR TR DUJE 0 P A Oh BB AR, S EUL I xelatex 4
B B pdf ST AR pdf #3C, ITEIAG 7037 pdf B Bids 2 9.0 R, KEIH
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T REIEF R RS — 0, RS, R Bk, AR RE, H pdflatex g Pk 58
VA ) fREYOXA R TEA IR Z R, — AR N T pdf ORI Tk, —
ANJE ARG 0 — A28 A O B S, 2 B 2 LA BRI eso-pic R AITTHEL AL calcs
X cale R HAL, DUEAE. XF VAT SCRMERA 7 )2, FTEE 78 o] DUE % 2R
AWz, AR EE IR M e, AL background B2 ) PEAE BEAE I BCEAL S . A K
eso-pic PIHIGEAANE G AE DU AC T A28 (0,0), FrCAEEZS By v 55 SR FEAE 22 T A (AR bR . 1ERIX
B )\ etempdimaflI\@tempdimb AN fi 5 44 K o

\usepackage{eso-pic,calc}

NHIEA)EAE documennt 2 {if

\makeatletter
\AddToShipoutPicture{%

\begingroup
\setlength{\@tempdima}{\textwidth+4mm}% 15 EAHE 1] &
\setlength{\@tempdimb}{\textheight+5mm}9%ﬁf§i%§ﬂ£H@Eﬁﬁi
\linethickness{2pt}

\put (\LenToUnit{20mm}, \LenToUnit{156mm}){% EHE /= | ffi T 45 AL bk
\framebox (\LenToUnit{\@tempdima}, \LenToUnit{\@tempdimb}) {}}%
\endgroup
}

\makeatother

JosE S RPN, IR N D =FDY 5

\newcommand{\xiaosi}{\fontsize{12pt}{14pt}\selectfont}
\newcommand{\sihao}{\fontsize{14pt}{16pt}\selectfont}
\newcommand{\xiaosan}{\fontsize{15pt}{17pt}\selectfont}

document 2 FI 0B H 5 ) 3C 7 & T 0

\raggedbottom
\begin{document}

exam R E T fancyhdr, FrCAEEH R FEA) ST AR E TUH, TS &S A,

\chead{\sihao K KRG L A4\ [6mm] {\heiti [ \underline{\hspace{3.1cm}} L\
underline{\hspace{5cm}}\hspace{icm}\underline{\hspace{1cm}}¥f\hspace{1cm}EL\
underline{\hspace{2cm}}*#*5 \underline{\hspace{5.5cm}}# % \underline{\hspace{3cm}}}\
hspace{1cm} t~~\protect\pageref{lastpages}~~Ui\hspace{lem}?f~~\thepage~~ i}

\pagestyle{head}

AT HBER R U, X BAERJR NI T A label, ATELA BRI

\label{lastpages} Vifitli—HiVIN—Mabel
\clearpage JiXA A4 UL

FOAR R BB AT FHH ORI, A7 L2 m B 408 T — RO, EEOEA ANMSREAE. %
BURHH B BB 1.7 54T B BT U A AT, SRR R AN LR 1 7 3

\begin{spacing}{1.7}
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\centering\bf\heiti\xiaosan

\large 2024\ $\sim$\ 2025 ZEHEH~~1~~2ZHHIRFE AL \\
(Xxxx) (H:~-\pageref{lastpages}~~T7l) \\

\sihao (FHAM[H]: 2024 4 11 J 22 )

\end{spacing}

MIX IR FARHES N, [BIRIEH K 12pt FAARRTA] . 2 BORE ANAG A . B i
BN L5 ARATHLAE, HERRN AL T R . BRI\ £i11an [ 5] IR K AT 2o

\begin{spacing}{1.5}

\xiaosi

\vspacex{-1mm}

\setlength{\tabcolsep}{12pt}

\setlength{\extrarowheight}{2pt}
\begin{tabular}{|clclclclclclclclclclc|}\hline

S &— & &= &l &fi &N &b &)\ &St &t A% F\\ \hline
39 & & & & & &&& & &\\ \hline

\end{tabular}

\vspace{5mm} %ixXAMAJEE H Wi —F
—. HAE (A4, H204r) %155 B R
\end{spacing}

\begin{spacing}{1.25}
o AR H 2E

\end{spacing}

EH AL UL W SOBHT HEC N EL AR, BAAREE L H R o ORI DO TR K
ars H U BOE —ANRRRNME R H , ER TR RS, TR SO LUSC R AR E
AR e8I B S AN P NS¢ S & 1 WS e 2301 | B R B e 10 S = e 2 o 1 = 8570 < W
B itemize IR,  LLATH I .

LA S S

exam JGE H FHEAHESE

\begin{questions}
\question %fF/NEHZNGS, WIH A questiond ANHAES
\end{questions}

LR A X LR

R FHEWE\f111in [AER] FEM\fi1lin [BhE] SFH.

BOANA BB (N RIZ), w1 LA I T2 i

\fillin[Z& %] [12cm]

m JEFE
PEEERHY PR T NGB %R, ERS AL
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\question

N TR A 2 B ? \£111in [ABD]
\begin{choices}

\choice [fit1

\choice [fiA2

\choice [fit3

\choice [fit4

\end{choices}

PR U 1.25 547 B R4 9 28T o 23 8], (ELJE: 3 v N6 (0 s fk e 0 33 2 R i 2%
R, FTLUNERER I E N 2 (5470, B EROER A AR, 1.5-2 51T
Pl 53

m AT
L T E A D (3%, AT ] oneparchoices FREEHE G IR [R]—4T, 75448 4% [A) il
guik.

\question

TSR AR TR\ E1114n [AB] % I 1 2254 T B AT

\begin{oneparchoices}
\choice 3}

\choice 4

\choice JE24%
\choice ¥E¥Y

\end{oneparchoices}

w 23T AR

\question

N TR A TR ?

\begin{checkboxes}

\CorrectChoice ¥R Y%iX4c & IERAEIN, X b B 5] & A
\CorrectChoice 4P %iX4% /& IEMAL I

\choice %%

\choice ¥E¥Y

\end{checkboxes}

BRI X2 N IERE R, WRA R RERE, WG, IER2 S0 R E 25 0 [
frikhrife
m SETRAE R A7 RO

\question

TR RARTRE? % N T R AT

\begin{oneparcheckboxes}
\CorrectChoice
\CorrectChoice W
\choice %%

\choice ¥E¥
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\end{oneparcheckboxes}

CREES

] 22 RURUE B o SRR 5 S S o S SE A B, R parbox a0, IXFEF RN BoR
HRANTE W I o

\parbox[] [4cm] [t]{0.47\textwidth}{

\question

A2

\begin{solution}
H%

\end{solution}
}

WRAE, TLCRHEWR TR, AR L, seE BRI, A Al — R L
T ARG BT AR . FHERT PR A minipage P55, WA PURH parbox HE TS
A, T2 minipage 7 IS . LN JATE ZHREANEH (BFEE X)) H parbox H3E
ALK

\parbox[] [8cm] [t]{0.47\textwidth}{
\question
\begin{minipage}{0.27\textwidth}
\includegraphics [width=5cm]{../../exam-fig/}
\end{minipage}
\begin{minipage}{0.2\textwidth}
\begin{solution}

g S

\end{solution}

\end{minipage}

}

UM GT ORI 00D BN RERE, AT LU B = I AE Z 5N, Taho
Iy

N ©

\begin{lstlisting}

\parbox [] [20cm] [t]{0.47\textwidth}{
\begin{solution}

BHATIESR

\end{solution}

}

solution PAEESCHF4N UL, IX HLFT BT B I S IR 2 \paxrbox AN AEZ; T (He S54h- 00D X
SEN T HBEZMICE LN, A W & A B A A B SN TT 5o AT BRI AT
Yi\parbox, MR EZE IS solution FREE )] 7L,
ERNEEER
HEHIIRG T, W E L S 8 H A5 15 B R H 4102 I T 1 15
n WEBAIUS K,
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\setlength\fillinlinelength{5cm}

LR 2 LT A T NN

\setlength\answerclearance{0.5ex}

n HFERAIR DN AL E)
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\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}

TCHg—CH

Cl n
\chemfig{\vphantom{CH_2}-[@{aa,0.75}]CH_2-CH(-[2,,1]1C1)-[@{bb, 0.25}]1}
\polymerdelim[delimiters={[]},height=30pt, depth=5pt, indice=n]{aal}{bb}

?1
NS

Tl A IS AL EAER - ADACHEE BRSO, 7 ZERIHE ] L .

6.10 7f tikz B9 node BINE =S F

RHETH A tikzpicture HUINEG 72 7 HIB1 5, oo 1S LURURRMT LA 55 AR IR . 7 2240
PEMIR

\documentclass [tikz]{standalone} %iXH fEtikz, [FA Etikzpicture s
\standaloneconfig{border=30pt} %7 i L F5) 1 & ¥ 1

\usepackage{graphicx}
\usepackage{chemfig}

\begin{document}

\begin{tikzpicture}

Yonode HL— & # [FI I N & w2 TP A, ANRERINE %), A el

\node at (0,0) {
\chemfig{\vphantom{CH_2}-[@{aa,0.75}]CH_2-CH(-[2,,1]C1)-[@{bb,0.25}]1}
\polymerdelim[delimiters={[]},height=6pt, indice=n]{aa}{bb}

i

\end{tikzpicture}

\end{document}

6.11 chemmove, debug. K& node #1 schemestart/schemestop

6.11.1 chemmove #l standalone Z{Ff [chemfig] &I

\chemmove 1] 24

\chemmove{ % 4%t ikz &%)}

244§ HI\chemmove & fiJIf, standalone 2&HLAZH{fH] [chemfig] 1%, 7F2E — AN 4] 4 HE
VLA [chemfig] 2EI2 Kk A4

\documentclass[chemfig] {standalone}
\standaloneconfig{border={0.7cm 5pt 5pt 1.6cm}} %/ A I
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\usepackage{chemfig}

\begin{document}

a \chemfig{*6(-——--- )} b

\chemmove{

\draw [-] (0,0)--(-3,0);

\draw [cyan] (0,0)--(0,3);

\fill [red] (0,0) circle (2pt);
\fill [blue] (-3,0) circle (2pt);
}

\end{document}

ik \chentigi® ¥ Jv, SERISCF, Y standalone A [chemfig] LEIHI, b IHI] o 1K) ST
a F b \chemfigt H} ¥] 73 XU\ chemmove H [ [ 1] ¥ 1A 45 2R, B4 R 2 7R /2 —A pdf 3¢
PR, Rl TR E, BIESER tikz BIFIBAITEETIT. \chemmoveld /&3 F, fHY
F\tikz{}. BEIAT B K T 24N, standalone B ESHIATIRERR, T3 T3 %10
ARt e SR E .

\chemmove ™! tikz £kt H N {EL SNk, WRAMEG L, FFEPIMLESHIOH
ko \chemmove tikz ¥ THA] 5 tikz M) J5iafim B35 A) A —Le4iig =0, T IESYF node i
AJHIZEN o

6.11.2 debug FIHAE node &
\chemfigN B | VF% node %, HENA] LLImIS B & N HIE A EE

\setchemfig{debug=true}

1 56 P 5 P DG X AN LI CERE false, TEBERUXAATEAIHATLL T, MiA S /R R N E node
A

WRTEIXEE P E node Ak n] U EATHE T, 3 &M% standalone 1148, 43 node
G LLog A o k.

\documentclass[chemfig] {standalone}
\standaloneconfig{border={3pt 0.5cm 3pt 13pt}}

\usepackage{chemfig}

\begin{document}
\setchemfig{debug=true}
\chemf i g{ABC-EDF-H}

\chemmove{

\draw (n1-1)--++(0,-0.5)-| (n2-3);
\draw (n3-1.center)--++(0,-0.5);
\draw (n3-1.0)--++(0,-0.5);

}
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\end{document}

205 /& node di's, K95 & node HIMMRT4w's, WHITUE n 5 EEA node 9
5, TR, ETREIMERER RS . PRTRESRS, ETm S AREK. P node
LI KE anchor ARKR LA FEALKR o

chemfig X RIENE T HONE, (HLEZHAHOLE debug FAER, A+ L0 node,
AT LA . R0 node 4404 cyclecenter Ji 'K G T o R T G5 R R G 5 ML 11,
HRIEH ST W G5, DA R b, ORI IR G R ANE S . AN AR A 4y 1
B BT IR ISR, HUHAAD S — TR Bl MEMREZARIER, F8HENES
FIRE B FUN B9 ER

\documentclass [chemfig] {standalone}
\standaloneconfig{border={3pt 0.5cm 3pt 13pt}}

\usepackage{chemfig}

\begin{document}
\setchemfig{debug=true}
\chemfig{*6(-=-(-[:30]H)=-=)}

\chemmoveq{

\draw (cyclecenterl)--++(1.2,0);
}

\end{document?}

6.11.3 MHWE node &F%E node ZEH

FHEIEAMF, B Q@ [T node 4, HRIFIRFHIE . B R ) )% 0 A3
Jifl.

\documentclass[chemfig] {standalone}

\standaloneconfig{border=10pt}

\usepackage{chemfig}
\usetikzlibrary{calc}

\begin{document}

\setchemfig{debug=true}

\chemfig{N(-[@{b1,0.5}:-120]*6(-=-=-=)) ([, ,, ,blue] -[@{b2,0.5}:120] *6 (-=-=-=) )=N
-[:60]*6(-=-=-=)}
\chemmove{

\draw [-latex] [blue] (bl) to [out=140,in=220] (b2);

\draw [red] (cyclecenterl) to [out=150,in=210] (cyclecenter?2);
\draw [-] [dashed,cyan] (cyclecenterl) -|(cyclecenter3d);
\coordinate (a) at ($(b1)!0.5!(b2)$);
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\node [at=(a),xshift=-5mm,rotate=90] (new-name) {$120"\circ$};
\fill [red] (new-name) circle (2pt);

}

\end{document}

XA RSN WK node MHIAS tikz B ITEILIS AT A

\node [at=CHENERIFR) ,nodeSEL, WIEHINAIEF] (BX Pnodefd) {LFNED;

N2 tikz HJARARES AT LA cale T PEREAT VIS, _EifiiX AN~ B LA LG T BL A 88 A 461 5 5
L, ARG tiks TRk,
£ \chemmove #.3E SUfT node MMEH] node JEARH A M ITIEE, N B _ERH T

\chemf i g{*6 (-=-=-=)} R
\chemmoveq{

\node [at=(cyclecenter1)](){.+}

node [at=(cyclecenterl),shift=(120:1.75cm)] (end){\printatom{R~1}};

\draw[-,shorten <=.5cm] (cyclecenterl)--(end);

3

6.11.4 schemestart/schemestop 5%

WRZEZA1, WUATH schemestart /schemestop /73, chemfig & X T compound iX
M. B M \chenfig 4> T 72— compound, compound H & HAMAG T . SR JGE W] LA
& 7 node 44

\documentclass[chemfig] {standalone}

\standaloneconfig{border=10pt}
\usepackage{chemfig}
\begin{document}

\setchemfig{debug=true} %E /" chemfig /T Enodes
\setchemfig{scheme debug=true} % /<% >compoundffinodet

\schemestart
\chemfig{ABC-@{aa}ED}
\arrow{0} %hZifli F#Fk
\chemfig{*6(-[@{bb}]=-=-=)}

\schemestop

\chemmoveq{

\draw [cyan] (c2.north west)-|(cl.north east);

\draw [blue,dashed] (aa.-90)|-(bb);

\draw [magental (n3-1)--++(0,-0.7)-|(n1-2); %AFELKIPATT L]
}

\end{document}

XA 1A )L ST B o iUFE \schemestart fl\schemestopZ [A] [f]\chemfigF] LA[A] I o~ W1k
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i F\arrowili A WE 5 R 70 1 AL B G, B M chemfigf H CUIF) node 4. (HAZBEIIE,
¥ node # A5 A~ compound B FEE . JiF [ node LUIRFELIWTE, w ARG —
A~ compound B E . W BN, WRATESY, PBRTCLHREE . T debug gi's Ak
YEHTT, g R AR AR 7. X TEAM E JRF (node % n2-1), HHEEMA @
€ N % node #7701, WETRUBRIGT— Ao

)

VER: fE\schemstartfl\schemstop [A] FI\chemmove{ }{£.3i 5 N AN REAFAE AT -

NP T

\schemestart

\chemfig{@{al1}=_[@{db}::30]-[::-60]\charge{90=\|}{X}}

\arrow{<->}
\chemfig{\chemabove{\vphantom{X}}{\ominus}-[::30]=_[::-60]
\chemabove{X}{\scriptstyle\oplus}}

\schemestop

\chemmove{\draw(db) .. controls +(100:5mm) and +(145:5mm).. (al);}

% NG

NHEIXA AT RSN . € AR T b, W lewis FAT RN T, ALE
FAGIE T LU shorten RAGRIZ ML, AT Tl i M i & (HIE X Rl s
R ER NI S TSGR BT, A B AT A AL

\chemfig{R-0-C(-[6]0H) (- [2]R)-@{aa}\charge{90=\|,-90=\|}{0}H}

\hspace{lcm}

\chemfig{@{bb}\chemabove{H}{\scriptstyle\oplusl}}

\chemmove{ \draw[shorten <=2pt,shorten >=7pt](aa) .. controls +(south:1cm) and
+(north:1.5cm).. (bb);}

|
R—O—(|?—OH/I§
OH

BRI shorten Ji IR 3 4 AN BEAE 1 o

6.12 arrow SO TN ERBHNE

chemfig N E T #7kiEH), FEB)7E\schemestart f\schemestopZ [MFHHf I E 2 1~ \chenfig
I3 To NSNS A U WA 5

\schemestart

\chemfig{ABC}

\arrow %ERINIKFlem, 7 A bk
\chemfig{EFG}
\arrow[,2,red,dashed]
\chemfig{JJ}

\arrow{0}[-20,0.5]
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\chemf ig{HH}
\arrow{->[above] [below] } [0,2,blue,-latex]
\chemfig{0OH}
\arrow{0}[,0]
\chemfig{0H}

\schemestop

ABC b
HH AoV . OHOH
below

ki EE A

m \arrow, M —PNAPFKER 1em A4 F k.

n FEkE S AL SN E ST (A compound) ZIRIAFAEIEE, FrLABiAN o 12 181
SEBR PR B A T L ERAN lem KB L 2 AR TR AIEE . XN EEANRE 1 0, 77 D)
KA ATREIELE T8, RORA .

\setchemfig{arrow offset=1em} %ZKiAlem

(R IXAMEAE 1S Sk () SE PR 2 AR IR 2%
n FELSHE RGN TS B, SE A E \arrow [, K, tikz kIS8, MAEATE
ERS
o FFEFNIF SLAT LA S C R
i3k 1) AR FE AN compound HCMPIEZR ) 7 1] o UG R IEL S P compound
TUHEAS f R A S arrow offset [8)EE J& A E

\setchemfig{scheme debug=true}
\schemestart c2
\chemfig{*6(-=-=-=)}
\arrow [45]

\chemfig{*4(----)} ////f
\schemestop o1

\chemmove ‘
{

\draw [cyan,dotted] (cl.center)--(c2.center); ////
}

\setchemfig{scheme debug=true}ﬁ§ﬁIElﬁﬁﬁgféﬂﬁiiﬂjiiggéé/\o
o VOE H LA RS T L5 0%

T3k LK 2% 3 compound sep Ml HLBRIAMEN bem. HAFLKEET
compound sep I, FiSkSEFRKEA R BE . FW, §7k5LFrK AL compound sep
Il . WHREE compound sep FMEN 0, Fik L2 KAALIEH. KRRRAL
2%, HYURLF % . compound sep FMEEAN7F (FA compound) Z[8]HY
RN XEIE. SkKEEM®D compound ZBEMIEE. MHEFER A compound
B, AEBM compound sep MIH, XA HIH &0 R R, BB S kKA
K0, AT node IWHESE S E G . BRENERRZRA compound BEFRIZ
&, P compound BJ node FLHNEZ S EMNIIAHAEHE
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\setchemfig{scheme debug=true}
\schemestart
\chemfig{*6(-=-=-=)}
\arrow[45,0]
\chemfig{*4(----)} .
\schemestop

\chemmove
; \\\\¢§¢§?

\draw [cyan,dotted] (cl.center)--(c2.center);
I

c2

BE I 7 3k By, PR A A Sk RS SR 2 5 PR S S compound  AAAE 1) H] B arrow
offset ANA 0o KRG HL— WAL BoxFi ki, Fr LU B i i) e E 7 sUB0H #i Sk B
RIS,

o NEIRHTk
M compound BEAE N, FRATILSEAAE Fi 3k, BT DANAZE §7 LB A BoR

\arrow{0}[45,0]

chemfig ] v1.66 hi I, {6ff5 AR R ILAEE, ZL2am{or A Bk, ZaAm
WoRtisk. MMERAKE, WETMAEE, METEEER, bmmgs, mAy
TAERYE 45 FETTMIE . RIESEA 0, FERETL, EREHAEMKEIZIEX
RINATE, BRLASKEREEEMNE EME compound.

\arrow{0} [45,2]

LI T Y S

\arrow{-> [k LI M 3CF] [k FHSCTII A, K, tikzkEa]

=> AR Sk RS I B
\arrowlf KERRBEARE Y, (HEHER LR compound (Bf4M\chemfig{}/3 1) JHELE
fRENE . RIFHAM compound ) node 41 A E X I#) 7% 44 1 7313l ) 5 A R R 7 i 2k o

6.13 chemfig BYJL/MGIF

H AT S AN B A 5 AR B AT 0L, AN B E SR tiks W07, Rt —
AR T

\chemfig[atom

sep=4em] {\charge{90:3pt=$\scriptstyle-\delta$}{0}(-[@{al1}:128.5]H) (-[:231.5]H)
-[,1.5,,,blue,loosely dotted,very thick]\charge{90:3pt=$\scriptstyle+\delta$}{H}
-[:-51.5]\charge{90:3pt=$\scriptstyle-\delta$}{0}(-[:231.5]H)-[,1.5,,,blue,loosely
dotted,very thick]\charge{90:3pt=$\scriptstyle+\delta$}{H}
-[@{r,0.7}:-51.5]0(-[:231.5]H)}

\chemmove{\draw [{Bar[width=6mm]Latex}-{Latex[]Bar [width=6mm]},thin]
($(n1-1)+(0,-0.6)$)—— node [fill=white,text=blue] {$r_\mathrm{OH}$}
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($(n4-1)+(0,-0.6)$) ;

\node [at=(r),above,red] {\rotatebox{-45}{$r_0$3}};

\draw [Latex-Latex] (al) arc [radius=1, start angle=140, end angle=220] node
[pos=0.5,sloped,above, rotate=180,text=red] {$103"\circ$};

}

H

0 —d +4

§ O ........... H

H e \“5 ........... 2

X HLbR IR AR B A0 S T B AN A AT A, R BT AN BRI T A, AR e H
tikz 1 cale FPEVHE A ROEL I AL, AEEL D A node, MER. PR, KIORIKMA
(1)K Fto lout=A %, in=AE1iEf). XHEI T — AR R, AR5 m R, 78 gE a1 1)
8] [pos=0.51/7 B node, #R )5 [sloped,above,rotate=lE#: ] . Fr LAAREX /M7, HIET M

AN RN T A
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beamer FEAF TR AAE,  F 52 BB LA 5o

7.1 beamer &R

beamer FJEARIEZ

beamer $— U1 ppt 704 T LAy, XA ASFRIBAAAE, SRS . ]
LIS headline, NI LAfT footline, Zcilin] AT ZEiA* sidebar left, 471410 LAAT 47144~ sidebar
right, HAIMJERRNEA frame M55, FHMEE 63 IR —KE B8] beamer &f 7T [ JEANHELE
(1) R

» IRJiKJZ & background convas, H: I'/& background.
YN P VUL =N UL = E O SR VY S SRUIY =1 K Y SRUL e & N il e o
n OGO A AT KO SN - AAA R UL SFDIRE I FAUZHD o IXASSEFRE4d fE
FAFR . REA ARALELE, SRR 0, UPRRT ARG AR AR, Holn S A4 A
logo. BE T logo W iA 4 EoR logo A .
n )5 /& headline.
n AR5 frame, frame MIEEEIHPIAEL >, frametitle FI frame RN RN K- SRS
I PAE frame T, Brlh frame BN (307 DV K (O A% . BT SRS 08
i, ARSI 4, R T LAk
m A footline. footline — MR % o
W T S, JEAR ERTCLAr Ml sidebar IAEES (M2 20 FED, A headline
5 footline F£xU (PIANEBH 8EH HH —AD) o 9l IR, 2k B 5, R
frame BN AR BRI, A5 EEATEIFHER box.
EHENNEERIN, HA frametitle fl frame W2, HREHE, BRIAGLEEHAKE S
k.

beamer #HJ option

i FH beamer 28, beamer 2[5 HIE A F14

\documentclass[12pt]{beamer} %8,9,10,11,12,14,17,20

BANFARN 10pts IXHLF 10pt. 11pt Fl 12pt A& article IEAARK/N, CLERART N K45
B 12pt 2 EIR KK TR, IRE S KBEPR. 10pt A 11pt ATLURCE ELZ WA, EES
S ARBYREAE DAEEID

beamer K1) 7 — N FHIE I LE B, BRZ 43, 4:3, I EZBGEAL—BOZ XA B
MBEATE 16:9, ] aspectratio ZHn] LMEMELEIA 16:9, (HZEBRE A 16:10.
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\documentclass[12pt,aspectratio=1610]{beamer} %HEKi\43

RAER % BB A AL AN, iR defauls Bifk, JLF&A ERMMALRIRA
AHL, 16:9 WRES SENAEABAL, 16:10 RS HRWHITLLAEEFM. G EHEm
SRR ATRE S 4:3 1K), SFEUBATTERERIAT 43 thfpl. EHLE H beamer %L, WHE
IWHNAEAREK A, 16:10 iU ppt —BOZRA) T, I tbl D, TN k&2 R,
43 LLBIFT 1610 ELAZIWEAS LF AR 3 3

B G A g S, WRAEMHg S, TS N IS

\documentclass[envcountsect] {beamer}

L3RR, AT A g 5 A T R

\documentclass[leqno] {beamer}

\documentclass[fleqn] {beamer}

FiEER, EEEAME AN

beamer BT BN FAFEA . BB ORI, WE T 2eFE U LM
FARFEHETE serif, BOAMADN ANBEAFARFAER o i) \usefonttheme 14

\usefonttheme{serif}

beamer [FJERIA 382 default, AU E T DU Z default BARFE, # 4T headline.
footline M7 471 sidebar, R frame B KA FH L. XM KEAFHIAREFEA, —HK
KA, JL T2 beamer 1 ppt FIkr&.

W B U \usetheme 3K . i FH P AMBEAR S Warsaw 1 Berkeley o

\usetheme{Warsaw} %headlinefllfootline

Warsaw HA i E T headline fll footline. headline 1 footline #4225 11 box, headline
H 7R Y\ TR N R NINY, footline B W /R AEE FIE /AR 1) titleo
Berkeley #M i E T 2108, AN B REH . AEE . M0 TITERT N RN N,

\usetheme{Berkeley} %/rilif"

MNNINA Berkeley i Lb#EE A 16:10, Berkeley [ frametitle f5 LK T, MSE2EA AT
REIXFEI LB EE TG 7, (HRAM T2 N A JE7R . Warsaw BGE 75 4:3, headline A1 footline
AW, HHARIAZIR K. EH8 2R default, BUEA LELESAE AL title IXFE
PFE R E]. IR Z S DA R BR8N g4 . i, 58 B AJERWEE 1, Wy
YRR D BRI IX . HE tex XA \section, M IR, A pdf ¥t 1
2, H pdf BB ] DUAR J7{F P 2 7 N 25 hyperref £ a] LI pdf BOfE R, WFG/EE
B KM

A FHERNE T —ERE, MREA R, MEEAA BN, XA ER DN A
TR BT BT AR G v nE i ERA S AL

X AN I BOA RS BRI B R, HEE R BOARC .

BB AL (A X175 T 4 \usecolortheme:

\usecolortheme{seahorse} %kl &
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texlive 2024 7.2 frame

seahorse ZXIE R, EH NN Berkely BRALF . beamer BRI T —RVIFIE 8, 4
N FE WAL . beamer TG AT — 28 1 BAEL A E R . DN ANKAT beamer TN fEIE
S LEE R ORI, A URIEC (R R — e, AR 2 I vl RN Il — AN il 3 background BUFE o

7.2 frame

fF—A frame JAEEJE—T1 ppt, beamer [FFEAHELL

\documentclass{beamer}

\begin{document}

\begin{frame}{IH 5 frametitle} %frametitler] LA4 %
%

\end{frame}

\end{document}

WARILLR A frametitle 72 B AR

\begin{frame}
\frametitle{4qHj WIMFR Y %550 T E—Ml 1

\end{frame}

AILABCE FhRl, (HJ2 020 frametitle £A7E I A 43 o bR

\begin{frame}
\frametitle{ 4 T i Ar i}
\framesubtitle{ I I THri} % WIRAE A frametitle AN ERL

\end{frame}

frame IS

frame A JLAN LB H S48

1. WERETE, B ENERE e, KE b IRDESH, s o XILANIEIT ISR
ZH, XATH frame #AE R

\begin{frame} [t]1{} %l

\end{frame}

2. allowframebreaks: W& ANK Hzh it

\begin{frame} [allowframebreaks]{}

\end{frame}

EATIREIFA S, QB ) GO Ay 8 — DUIEAHRG,  — JOMIX LR i O BITEL
—REEH S T A B AR T e H SR KOS T BRI

3. shrink FAZ04H/NNBILACSY, FMFR shrink 240 evil, AHERE, XASEIUH YTk T
AT R VG AR LB A/l SRAT R A RRHE — T0, PTDLELBOER - SRULIIEAT squeeze Z4L,
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texlive 2024

BEEEAE I, RN RERKUMR B EE, AR A L2 T T8l

SESSIE

\begin{frame} [shrink]{}

WA
\end{frame}

4. fragile 2%, Istlisting MESHMFERIZEH, BNSTETERIFER

\begin{frame} [fragile]{}
\begin{lstlisting} %WLJINfragileZ%L
code

\end{lstlisting}

\end{frame}

5. RIS frame, WLMEM NS5

frame &
\end{frame}

\begin{frame}}<presentation:0>[noframenumbering] {frametitle}

AT LIS T i presentation: , {42 HH % 10 AUZE T i 7T AN

\begin{frame}}<0>{frametitle}

XIEAFAE—A/DRE, <0>IEIA1% I frame NGRS K, XU frame JIR S IEH H P, A
REA G PR HE IR o (EUR A LRI IR 2R KA, E frame PRI, W] LU (20 5 7E
BepiATIE ), AR H\iffalse. . \SFBH ZAITIEA . AL frame FREE 141

I, A EER A EE A frame P8

\iffalse
\begin{frame}{}

AR BT RAAD TGV g
\end{frame}

\fi

7.3 beamer BENXBIDE=IFE

beamer AT HE P FAGARF I, DGR, EOR RN R B — Mt 4f

T

\begin{frame}{}

\begin{columns}[t] %Z 4= L FXiF57=, BikJEH
\begin{column}{8cm} %/rt=, fedifi5 HE L5

FeiI N

\end{column}

\begin{column}{0.33\textwidth} % %) okl 72k
HIANE

\end{column}

\end{columns}

\end{frame}
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WMRFTFEE LK, S RE LA column HEERIH] . FIBSEREMERTEBE X FRE.
T BL R AL 0.33 SRR BN TUI L], default BBEOL T BE KT, FIEE—20 421 Sem %
JEEER, FESCFAAANE S dmm 1HHLT, AEESCEERE.

74 BF

B%
beamer B0 LUINELH %, — MMM —T1 frame NELH 3.

\begin{frame}{ H %}
\tableofcontents
\end{frame}

TR IR FA A IR 2% Jos H %, w] AR5 TR (573K I pausesections .

\tableofcontents[pausesections]

B—/NHT, A AR LA a0 H ke R s B, v RASIIEDT currentsection

\tableofcontents[currentsection]

ANTIHTET H 2 R, AT DA R i)

\AtBeginSection[]

{

\begin{frame} [label=current-section] {Outline}
\tableofcontents[currentsection]

\end{frame}

}

\section{5—//Ti}

KBt EAESR —N/N TR
BRA H S AN NS, U R T A T ) o

\setbeamertemplate{section in toc}[sections numbered]

\setbeamertemplate{subsection in tocl}[subsections numbered]

] BLH R ) vE AR H s B fisubsection, AU section, WL pdf B H AR

A~ .
4 subsection.

\tableofcontents[hideallsubsections]

[hideallsubsections]iX ML FE Y section ¥ LI, HXLAAGEAZESERIE. Hx4%
ST B8 [ EE o IS shrink 604K 2 A7 20K Q1 BEAY B8 500X AN [ & (R g, 0 25048 Bl 3
fbeamerbasetoc.sty, I copy FMHIH X MMeMk. 2024 W, 5% 137 /T 1.5em, 1] LUELL
N SN

WER HR R Z, HaE A3 RSSO0 FICRECT, Bl subsection FR)J7 VA & T HI 1)
AV )

\setcounter{tocdepth}{1} % H 3} l7~Flsection
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WE tocdepth MEUE 5, bookmarksdepth IR E ST E A 0, W20 T3 & bookmarksdepth,
X%ﬁgﬁﬁbookmarks#rue, *Hé’lﬂiﬁj\?ﬂ]ﬁﬁT ppt EIAE?EI(] E i%{?"k}ﬁ%ﬂ pdf E/JJF'J% E %%/%
o

\hypersetupq{
bookmarksdepth=3 % & subsection
iy

SRS}

WRHEHXZHRZ, SHIEEPmEEE, 153 H RS E&A 0P 2R, frame [ shrink
RO H o280, RN EIE evil 1, FFALEM.

Hxsc BIRZ N, B3h5r i Rent H N A2 A 001 858 A3l R4 m Al e . Wk ii
ARG PR SRR o A B U, RS DS H s 4 H HRE D, 58 00 H sk IRl EEAR K.

EH HATEAE, beamer [ H KFE XSO REAL I S HAOIERFE, beamer A SCHFHL4E
AT BRI FEAL AN spacing M58, frame BN H P, VR 2 0% B3R X &R
2 8 TR A ) LGS 2% () D AT

L AR T MR R IREAREYX AN ), W] AR5 M beamer & E 4F 1) 18] 5 H 2 1 4
Uise,

\vspace{ FTHIA B2 B I B EBIFEY %752 7 840 DU AN IR THIX 5
\tableofcontents
\parbox [1 [ FHI#AE A M HE M 0{1cn}{}

T QBN DRSO, MR S 0 H 2 H , U R i — AN A& = ) \parbox. frame Hi,
N WA, AR \vspaceM\vEill, JrDLHEE R R EH R RN, SUHAE— MR
FBE) boxe 4k, X H, frame MISE eI TR .

7.5 ER. 1% BRIAFMBE

£ A frame

\begin{frame} [<+->] [label=1labelname] {frametitle}
ZES
\end{frame}

\againframe [<+->]{labelname} %l ~AH[A (1)L

WAHAEbRIE 4 frame & X T BRIV, W\againframeiy4 118 75 EA AR [R] R B 1o 3 Ff
frame W on 2 TG OL, BT LR € HARE M 20— 12,

\againframe<#5 & & H N1 ERMNI>{1labelname}

WA RS [<+=>] 508 U758 AB 5 ZEA I IX A3 101

\againframe<3->[<+->]{labelname}
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wie

WA AR AN BT, B ELRR 5 U N \pause it f1):

\begin{itemize}
\item F’t\pause
\item H{X\pause
\item )5 \pause
\end{itemize}

SR BIHRN A EE L EoR, B item JoINTEARERGL AT LUK R ) 77 2

\begin{itemize} [<+->]
\item G
\item JL{X
\item I%/5

\end{itemize}

R —T P H L itemize A5, ALUEEIUINS] frame I, HEAS itemize MR HESH B LT
INYIEE.

\begin{frame} [<+->]{ EF N frameik i}
\begin{itemize}

\item A

\item B

\end{itemize}\pause %3Lfr% T —/ M, (A&
X \pause %A LTI ELIX A MA ZiE ERINF 2R
\begin{itemize}

\item A1l

\item B1

\end{itemize}

\end{frame}

\item@ H BAKMFI, AHREICFAL IFBRA

ERA
Iy 5 R BEAZ P B4 s, AT LAZE\dtem /5 I om0, 3 S s R INAE AR 455 HL .

\begin{frame}{ &7~ N3}

\begin{itemize}

\item<1-> FE %n—&mMnflGH#HEBR

\item<2-> HX

\item<3-> HJi

\end{itemize} YiXAMIl-FHILE R Y b 14> S 7 AH [R]

\begin{itemize}

\item<1-> ZH—

\item<2-> 5

\item<-3> = %—nERrMN1%In)5 T~
\item<2,4> %M %2M4Bor, HRAER

\end{itemize}
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\end{frame}

ERMER

beamer BRIAE X T A\alert N2l 0, TS \structure N5,

\alert{®H &}
\structure{% &}

EZL TR LU alert, S8H 274 H

\begin{frame}{alert}
\begin{itemize}
\item<1-|alert@1> it
\item<2-|alert@2> HX
\item<3-|alert@3> ix/5
\end{itemize}
\end{frame}

KRR SEH (4% H & alert ERINZLE, Aol A HIEE, v LU R 8 f) 2 S B
f, SEH RS I, War U . Dk )1~ pdflatex 3L, xelatex WK T4 &
WHh), AT RSO E T SRR, BT PAE colorbox 25 7 HURR 4 H .

\begin{itemize}

\item<1->\alt<1>{\color{red}H /:}{\color{gray!30} &/}
\item<2->\alt<2>{\bf\color{purple} K} {\color{red!30} Lk}
\item<3->\alt<3>{\colorbox{blue!30}{H)5}}{\color{gray! 20} )5}

\end{itemize}

TN ZAE tcolorbox B K 8.7 45 1~

\documentclass{beamer}

\usefonttheme{serif}

\usepackage [many] {tcolorbox}

\begin{document}

\begin{frame}

\begin{tcolorbox}[title=My title,fonttitle=\bfseries,

enhanced, colframe=red!50!black, colback=orange!10,colbacktitle=red,
sidebyside,righthand width=3cm,

lowerbox=invisible,lower separated=false,

drop lifted shadow,
only=<1>{colbacktitle=yellow,coltitle=red!50!black,colframe=red},
only=<3>{colback=yellow!50,watermark text={Attention!}},
only=<3->{lowerbox=visible} ]

This is a test.

\begin{itemize} [<+->]

\item One

\item Two

\item \alert<3>{Three}

\item Four

\end{itemize}

248




texlive 2024 7.5 SR B, SRR Rk

\tcblower

\begin{equation*}

\int\limits_ {1} "{x} \frac{i}{t}~dt = \1n(x).
\end{equation*}

\end{tcolorbox}

\end{frame}

\end{document}

74
beamer HL AT LLBEE AL H, 1 1A 52 B 2 BT O B

\begin{itemize} [<+->] [1label=here] {iZ 5k .7~}

\item Ht

\item LK

\item HJ5

\end{itemize}

\hyperlink{jumptosecond}{\beamergotobutton{Jump to second item}}
\hypertarget<2>{jumptosecond}{}

AN T 55 B label, AREMAIE A7 5. BOEMUPAERT, WE label fE)a, AHE
AT IR AL E . XA label 52 R 617 ZA R, XA AL IFATE.

SR T LR JR A frame BLUCEAZHL, W DIBREL S “B 4 Bon” IX 00, WS B
BB R AT, W AR B R OE R R s, NI S B 25 IR R .

\hyperlink{here<2>}{\beamerbutton{Jump to other frame}}

AT DA ATk 20 frame F4CHABH, XA frame 75 B S 1T [label=471, JF & LFHEH
BlFhME2RNAIESIRBEANSH, AiehIit.

\begin{frame} [<+->, label=here] {IZ4 B/} %kl =ik
\begin{frame} [<+->] [label=here] {IX4 W/r} % IEMiIE L

A LLE ) \uncover iy 2217 Bon A 2

\[

\begin{aligned}

£ (x)&=a+b+c\\
\uncover<2->{&=d\\}
\uncover<3->{&=e}
\end{aligned}

\]

T AT B~ 1] LLR H \pause i 2,

\begin{tabular}{1!{\vrule}cccc}
Class & A & B & C & D \\\hline
X&1&2%&3 & 4 \pause\\
Y&3&4&5 &6 \pause\\
Z&5&6¢&7&8
\end{tabular}
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BH B MR \onslidefiy 4, MEHk 5 B IE AT

\begin{tabular}{1l!{\vrule}c<{\onslide<2->}c<{\onslide<3->}c<{\onslide<4->}c<{\onslide}
c}

Class & A & B & C & D \\

X&1&2&3&4\\

Y&3&4&5 &6 \\

Z&5&6&7&8

\end{tabular}

7.6 EkR

beamer H 1% & A H % M \includegraphics [I{}&f), IX— /N FBPFE A 10— SekF ks
B
JEEBHLR

LR BEAT 3 R

\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}

KHE T =A framezoom, 5B KRBT RO, border Z4i3K 7R i /R JBUKIX
WIAAE, 5 T PR AR AR R R UBOR X IR 0T A 26 A br o e fa AR A, BRI, AR5
RERHOT— IR, ARUOBCRE R AR X 3. XA TR AR S R A H

BIIXANE A REE R frametitle, 157N SR80SO BRI title (A7 R 235 @ 7R 2K
B, HFHMER, 558 RN, Wle s —RJRE0scRn, title #EEUHE

\begin{frame}<1>[label=t juzoom]
\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} %7z H 175X
\end{frame}

\againframe<2->[plain]{tjuzoom}

ZEES

FEAH AL S s 22 5k K, i T e P R 78 i ) P s F\11ap{\includegraphics<>[1{}},
RAH T W BOE oW, Jr RS WRCE R s A S, R S AN RCE R AT

\centering
\includegraphics<1->[width=6cm] {tju.pdf} % A llap
\llap{\includegraphics<2>[width=9cm]{2. jpg}t}
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\llap{\includegraphics<3->[width=3cm]{d-2. jpg}}
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
\end{frame}

\1lapif ) — e, WRE &S —80 BOEREIT, WRA— 50 a B R DA R fxs
FE sk B R R T N 5 Bon . FUTE A F AR R R B A
Bl PME A xmpmulti N4 2 K,

\usepackage{xmpmulti}

BB %A d-0. d-1 F1 d-2, G A LU A 5

\begin{frame}{ffi Hxmpmultifi}

\center
\multiinclude[graphics={width=7cm},format=jpgl{d}
\end{frame}

ZRE R K IR R 58 P Js B L ) A2 B I 6 5% multiinelude 3t SCRFE R 462 =5 »
Xt 2R B R AT 2 R
ORI R = ST = i TRt N AR T

\multiinclude [<+>] [graphics={width=7cm},format=jpgl{d}

A xmpmulti G 58 i LEAS R G B R, TR LB Z2 50 R ORI DL, T3 AR 0V AL it
it K, U tikz () node K5EHE KIS, AU tikz .

\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}};
\node at (0,0) {\includegraphics<3->[width=6cm]{d-2.jpg}t};
\end{tikzpicture}

\end{frame}

BB PR PO e — AR L, TR RO R AT I TR, SRS S . IR
AT LUK 12 R BB kBRI B RO
beamer AT UEFHSNEIAL, I VHRERRENE, TSR, XF# 2R,

7.7 BEH

£ beamer HLININZ %K, M biblatex 1, 1] biber ik, XFEAT LU RA
frame M5 Z% 3R, B A frame B VE 7 X512 % 300K, 5a f4T B0 2 AR
22 SCHRYIHR o

\begin{frame}{H. il 5|}
5 505 226 3R\ foot fullcite{wang}

WAL T I 275 SCHR\\

\fullcite{wang}
\end{frame}
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\begin{frame}{Z% Hk}
\printbibliography
\end{frame}

7.8 EEMRZEIER
XFEXFAR
PRI 55 1 1 B HEREAT I ragged2e £, Hh o SCVRHRRICR B 4F

\usepackage{ragged2e}
\justifying\let\raggedright\justifying

BEFK
FARFERR I INZ i L it T, beamer B WCE TR 115 1) Jt \setbeamerfont{beamer-
font name}{F14}, beamer-font name ;& beamer T4 € X IHF I FAE4 .

default FM T frametitle Ve IR, CIKutf8 M#H 30, \bfseriesX| I if & LRk
1o

\setbeamerfont{frametitle}{series=\bfseries}

IEDN TR SEW N

\setbeamerfont{frametitle}{size=\large,series=\bfseries}

R L xelatex S ¥, W5 2258 SCDCE 744, PO A B DUE T 408 TR AR, B8 B8 DT B\
bfseries A MK, MM T HARM TR E .

\setbeamerfont{frametitle}{series=\bfseries\heiti}

WH itemize Fl enumerate H 7K, NS EG HE AR KN baseline K/,

\setbeamerfont{itemize/enumerate body}{size*={14pt}{20ptl}}

Rt

beamer H'E XN SFITER]) /& \setbeamersize{} L F %, default FA/ LA E N 4mm

\setbeamersize{text margin left=4mm, text margin right=4mm}

WE AR EE, R A€ SR, WORCE oA IR s i, ARG W E IBCA R W
RIVER A ZEA BN logos FHISEE 1Y, AHEESE, KON AR IEMH L
PARE. FIEAT AR, AR frame 2IFFIR R WA LA, EOER{AS
Wigk CERAFERD, FHIALE frame WA NI, frame B SCFE A 20 LB §5 FHLS -

setbeamersizeisidebar widt eft=1.5cms orightre A
\setb ize{sideb idth left=1.5cm} %right &Aqidf

kE

— AN B R ST S description PR ) SC T 58

\setbeamersize{description width=8em}
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AN R CE AR, B B MR A SO RIT, & BT ST

\setbeamersize{description width of=fx Kt H CF}

1% E beamer Eif2

beamer B E—XFEIG, A SEME R,
Petn e SERAE title FROEIEE, 193102 title 28 T colorbox B3,

\setbeamercolor{title}{bg=cyan!20,fg=black}

WETERPEH, XHEEH titlelike, XFEXT framesubtitle 75 %%

\setbeamercolor{titlelike}{fg=white,bg=blue!70!black}

SR BT T AN, SR BT BRI (i X e iy o B0 7R P9 B (AR
MECE, JRfEE IR A CEXR AP, A0 —LL.

% E beamer 1#iR

B E beamer M TE 1) A \setbeamertemplate (Bt 4 H{ WA Y, XN A) LA BT 1) FE
fitkh, X NT AR S N TR A — S TR R .
1F footline i N ULH5, \insert... & beamer WE K FHIS, FJLIHEA TS, E& . BT,

S NI FE ANV NS LR

\setbeamertemplate{footline}{\tiny\insertpagenumber}

£ default B, WEAE footline AT, 2AEFFHAAEKM KO FHZ LK. HiTEE LS
XRAE ZE ARSI TR o

FEZETAREARAN TR, \veill HE0 B HIATE, JR MR EIHAT RSN T 2pt, 15 DUAS A7 E s
FEL— Rl BNERERL R 7o B RSEA G, P A BEE 2R S0, IEEBR A
UL ATS I I 25 R

\setbeamertemplate{sidebar left}{\vfill\tiny\insertpagenumber\\[2pt]}

beamer H, pagenumber 1 framenumber &M ANTFEES, AU 2 pdf WL, 5 & frame
N BRI ZE, pagenumber /£ 71, framenumber Jj&—T1. frame JA3E 0] DAL E 2|

frame ANE7~ framenumber

\begin{frame} [noframenumbering] {title}
frame contents
\end{frame}

EE WR A AN 2 pagenumber, & A2 A7 AL HF THEOK . WERAT W Woax 1 7, HEREAE

framenumber.,

WERISIFF

BOE H MRS 145, BRUERA .

\setbeamertemplate{section in toc}[balll %fi%m's
\setbeamertemplate{subsection in toc}[square]l % &5
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WHE itemize Fll enumerate M AT5|FE, — P =J)Z, item. subitem Fll subsubitem, items

= AR E M

\setbeamertemplate{itemize item}[square]
\setbeamertemplate{itemize subitem}[squarel

\setbeamertemplate{enumerate items}[ball]

caption BRINEA DT, FIHIMIERRE caption i 5

\setbeamertemplate{caption} [numbered]

He B
B>

i Bt A s 0 mT AT i B (1 v )

\setbeamercolor{background canvas}{bg=blue!20}

A%, W S s B AR TR A), P B Bt (a7 5t

\setbeamertemplate{background canvas}[vertical shading] [top=white,bottom=blue!40]

FEH S EATH T, IXA) S i gt (o A A R AL mT A

\setbeamertemplate{background} [grid] [step=1cm]

Ot sk 1, Uk default sl LLT .

HAN logo
N logo MIEART #, HFFEWE logo BITT, K24 logo WAL B AERR AR E4F T

\logo{\includegraphics [height=0.5cm]{fig/tju.pdf}}

T defalt B, logo WIERIAL EAEA NI FAME, BHITMAKO I .
EALE AN SR WRAE SO AN E, SIETE A IR logo, U2 LA logo,
H AR logo ITER) Ny

\setbeamertemplate{sidebar right} %A1t JCN%

{

\vfill

% TR B ERIN K (5 S RT4Z 1
\1lap{\usebeamertemplate***{navigation symbols}\hskipO.lcm}
\vskip2pt

}

\1lap{}WA, FRNEAIX T, TUASER RO BRCEALF G, PR LU
ISR T L
SRIGHTBCE logo INLE,  FEAINAE /iR, JRAE A B A

\setbeamertemplate{sidebar left}
\vfill

\rlap{\insertlogo} %Zciii*5%

}
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default B, it logo fEAAFLIE ZA AR, WIHR logo RN H A2 A 37l BE T
BN, e iR S U A A A R ] R IS, logo RUTARZN, 5 FHIE text
margin )% H, XFEASES LTS, A sidebar KRR, logo W 'EE sidebar &R AN
Ji% . headline LI TE IR, logo JUAE headline tUf 7 .

MNNUHAF logo AL B EAE frametitle 1038 (AT 804140 1D , AR E M
RIS S E A LK. 4 logo fli N IR I bfl, EAUA & B — mUAh, SR 518 SO
B[P outertheme SCAFH frametitle 4 20, 4118 M beamerouterthemedefault.sty. #f
frametitle XTIV ¥ box %5 B AR/ N— 1, ERIAE\textwidth, R logo M K/NIFE—TF box
MR . DREE \textwidthl K/, ZIFEEIRIRIZEFH beamercolorbox FE. MNE
H\setbeamertemplate{frametitle MEIN frametitle FEZ, HARTFME T — M1, 12X AMAE
WAL, frametitle [ B & 5&AFER), f framesubtitle FIBA R E AT, T LA 3
111§ 2 53 framesubtitle TiEE R, WUt ERIA 43 LGRS, box T8N0, 9\textwidth,
logo B A 0.7cm 8% 0.8cm, R 0.1em 14FE,

WIRIKAE frametitle 223, WEIFFAEN logo M4 5 B2 ihF i b1, (&K frametitle
KNV box TR, FLAIMEE 0. 92\textwidthe fEi% box HUHITHHE UK PR shE, # box A,
FUE, W logo MIRSFHEECR, XA TTIEAL I frametitle 1) box W2, (HE4M frame
PN WENE, BEA logo Hr i frame WA, JT LA 75 EZ 48] logo HK/N. U
REH frametitle, LFETE logo 2 o LTINS SEMESHER LT T default Bk, 1 H.
LRAUFE frametitle Hz#T4T M1 framesubtitle 7] H .

AL copy BEARSCAFEIGHT tex HRT, XA 0] DAIINAME ORISR, A2 sE i Ik 1) e 3¢
Ao beamer NWiZ e BN HT H N SCH2 M, IXAE AT DUR J7 A 27 )8 loBaps SRR g
MR . AR HAT frametitle BT EIRZ, WHFEESOXA SO RCE .

7.9 beamer NEHR box IfiE

beamer B T A box 8%, HH beamercolorbox A& ¥ B ARM ) 135 T H.

ATk ] beamercolorbox FX 4 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
A

\[

f(x)

\]

\end{beamerboxesrounded}

\end{frame}

beamerboxesrounded FIREFAR —M, HEFZTH tcolorbox.
beamercolorbox M Ei) S £ 2, N2 — M1

\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}
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beamercolorbox M ZHT, KR LR E S colsepx. fIleavevmodedii® [, XA
RO E N AERE, PN ZKCF S i beamercolorbox 4 REMNS LA PFEAE — . AR E J7 3,
KA B IS 225 . HR SRR, AN BCE B nT DAL
7.10 beamer &R

beamer P TE I FEATEVEHES Ky

\setbeamertemplate{#% ¥}

{

\begin{beamercolorbox} % —M#li<sH 1 box
\end{beamercolorbox}

\begin{beamercolorbox} % LAHE &L Nbox, vHE L RFRIA]

\end{beamercolorbox}

}

BN, BT A ] AR A BOR A R e BETF IR, #5255 18 beamer 2411
PR, ANRERIE ] LG L
S RIS ik, AR T i 0y 5K

\defbeamertemplatex*

\usebeamertemplate***

WM SC A fEtexmf-dist/tex/latex/beamer H & F, TR TN HIR D, FERE IS
innertheme I outertheme XA, PAACFARFIENE LA . innertheme T2 E frame I35%
BN RIS, outertheme W 'E frametitle. headline. footline 1 sidebar HJ#%z(.

HAREEE I, beamer BIHC 11 3 EAKH#i T \setbeamertemplateifi f1) FIl beamercolorbox ¥
B8, {HJE beamer B VI AT BB . BIRX SRR IRE A KL
HEFAE N BRI F 0, WERARSE A M SRR, EAIE default [1PYAS 3= EERAR SCAF
THiA

i H B AF headline Fll footline A , beamer 'E T P> 1i1 2 \addheadbox fl\addf ootbox,
A 2 MRS, WA 3 MR, dER TR

\addheadbox{beamercolor i i} { & /8 N &}

711 BEPNEFENX frame HIFIF

M) T2 default #5482, H tcolorbox MMIRE . AN frame /& tcolorbox. B
5T fragile %, Pl Istlisting 55 0] LE AT H . % & tcolorbox A/ME, KH\textwidth
Fi\textheight AEHE, B beamer [ HASZHEM .

\documentclass [aspectratio=1610] {beamer}
\usefonttheme{serif}
\usepackage{CJKutf8}
\usepackage{listings}
\usepackage{tcolorbox}
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\setbeamersize{text margin left=3mm,text margin right=3mm}

\newenvironment{myframe}{\begin{frame}[t,fragile,plain,environment=myframe] \startbox
}\stopbox\end{framel}}

\newcommand\startbox[1] []{\vspace{-2mm}\begin{tcolorbox}[colback=cyan!5,colframe=blue
160!black,width=\textwidth,height=\textheight-4mm,#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?}

M T frametitle £ tcolorbox #Mi, tcolorbox A title

\documentclass{beamer}

\setbeamersize{text margin left=4mm,text margin right=4mm}

\usepackage{CJKutf8}
\usepackage{listings}
\usepackage{tcolorbox}

\newenvironment{myframe} [1] []{\begin{frame} [fragile,environment=myframe] \frametitle{\
hskip5pt #1}\startbox}{\stopbox\end{frame}}

\newcommand\startbox [1] []{\begin{tcolorbox}[colback=green!5, colframe=black!20,width=\
textwidth,height=\textheight-1.5cm,#1]}

\newcommand\stopbox{\end{tcolorbox}}

\begin{document}

\begin{myframe} [media] [colback=green!5,colframe=blue!50!black]
here

\ [

f(x)

\]

\end{myframe}
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\begin{myframe} [media] [colback=red!5,colframe=red!50!black]
here

\ [

f(x)

\]

\end{myframe}

\end{document}

KA T DR D, SRR S R T ZA N Z I 2. teolorbox RIESE, LIH
Biow L BE 7 4 teolorbox fil 45 3 beamer HLiE @& ANHT Ko A i IX I AN 1 #B A SRR\
framesubtitle, DAY ZUNINTFRliny, b1 5~ br Ui ok 5 4 10 B F R A2 K, Prbhily 22
AIARrE R, WE AN FRE DU PR 2EE — EREAS AR, W AZ DR AR R LR B AN
R G v I U <l VA

7.12 —LEHfhInEE

A UCKEAE T ppt 4T EDE]— 17T
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