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ABSTRACT

LaTeX is a document preparation system for high-quality typesetting. It is most often
used for medium-to-large technical or scientific documents but it can be used for almost

any form of publishing.
LaTeX contains features for:

1. Typesetting journal articles, technical reports, books, and slide presentations.

N

Control over large documents containing sectioning, cross-references, tables and
figures.

Typesetting of complex mathematical formulas.

Advanced typesetting of mathematics with AMS-LaTeX.

Automatic generation of bibliographies and indexes.

Multi-lingual typesetting.

Inclusion of artwork, and process or spot colour.

© N kW

Using PostScript or Metafont fonts.

(Quote from https://latex-project.org/intro.html)

Key words: bachelor, master, doctor, all support, white space is okay here
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1.1 !

WA 3K 2l CouTaests 781 S04 !

AR CouTnesis A FE NI, HJ cquthesis.cls, cquthesis.sty F1 cqu-
thesis.cfg, & EEIN CouTuests FIMEH 77745 15456 CouTnesis H 7 F A SRS
PEARAGBEAT 557 ST A

PLEEVCRLY), ZF#EAL! Happy Texing!

ARG G PRI 1) CouTrEsts AN A 1,14

15 7E 7= Flhttps://github.com/nanmud2/CQUThesis & 21 5 Hr .

1.2 KT BTEX

BR: TEAR— %A RLRBAsiR, R R BEX &K R E, FAEKRER
%317,

1.2.1 IATEX /hSE

ISTEX J& TeX BG4S, J5# H Knuth GEiEgh) 78 BB HERIT A, 4
& TEX HERFE A Plain TEX Z8E X #E4) « Plain TeX 0 DAE 2 —Fh Bk & 1522 1)
GFRIET, VRARIEXT RSCAR G 80N tex, 1 TeX FE 5 IEARRD AT il b, Wik, 15
FIHERR A B Eihg )\ AR, STEX %t Plain TeX HIVE S8 KT T FH R EK,
153 TeX 19 5 YIRS T B3t .

TeX BERZ 3, i X, LuaTeX Al XqIEX. N0 482N T
fiE AR ). Horpr, XHTEX S fit VR AR AR (R s iR AR SR

1.2.2 WX BERER

KX MR CE A EE, MREMERSE. B %4 HTML 4i'E
e, BAE WYTIWYG RN, 3%t 22 A1 Word X — 25846 “ B RIS @ 5 i)

®  What you think is what you get. fTAHEIFT15.
® WYSIWYG — What you see is what you get.


https://github.com/nanmu42/CQUThesis
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CouTaests 7K ISTEX (1, 5 AL IR LR SN 2 LA IR KB 20 1)

HTPERE A E BT TH 5 1&, CouTuests 8 H 40 A s AVE SO 7 28, #6830
ARy GEH LN RAL) 0 HE] tex AR, SRS HE T SCH maintex g —4b
Bo BLUER T ATREMSCIE H 3 0

TEXfX

| M cquthesis.cls

| M cquthesis.cfg

| cquthesis.sty

| M main.tex

| M contents
introduction.tex
experiment.tex
analysis.tex
conclusion.tex

- figures

k myCat .png
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%. ref
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B 1.1 CouTuesis XAFEHGIEDR, T, XAFR R S ARG, X, R
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s HWm&Re ik 2%, #lin\usingpackage {metalogo} ] LAZK A met-
alogo 7 1,;

o FEPHEOEFHEHCE XKML, RSIEIRER S e s,
mhchem BEW 5| N LA 5 SRR A 2 SR T 2 \ ces

o ITRX HEACHY 2 Z o AR, S5 S MO . Herpr, SR
PI\begin{document} 3k, PA\end{document } &, RELEIXVEH
WARA e 58 CHRRR T AE

o ISTRX X (RJERERE DD HorsQRIscipt H— R i, BUAHM T s s

B,

« M \begin{FFE L} Tk, Pl\end{FE L} 4R, £M, XTHE L
R N=PNIEZS

o MEVKAREX N WL? MAELTERA T LEREY, SRdEmd/amgtE

PRBE 7Oy, AR RIS SR i

o BIX 2 [1IE S, IPaR BRI EH s fiERH R, X @R
MG BT T, e, SASHMRA RS B, WiE
AT, T EAE R4 AR — 3 B 1 R [ 5

o A B BE 2 N IR ZE RS AN 3E LUK [T ZEANFE 23T, SRS B30 AT ISTRX
WA DLE S TAF, (ERACS T S gt e KT Hrn 1



HRRZA 2 AL S 2 SRS HARE

o XY, MHS RIFE—MTERE, EBEMARAS SRS, (RiTUERRES
T H QN

o HHEMEN TX #:X & CTeX #:1X, TH F=ME4SMIZ StackExchange;

» TeXStupio & — MBI BIRX gnfif g, HERIRZR 5.

2.2 T
TEARRNS 7200 B A B A 58 in] B iz, P AP 4T 3«
texdoc 75@‘5@%%% G
[5] ZE 56 B2 T SRS 2 L BhET



HRRZA 2 AL S 3 SKIRERA T

3.1

3 SKIREERFNITHN

FiEHS

KB FRars, NEASe R, = 55
BE—CQA, BXTHEE. —EXE
EESBI P, AEBIRI., — P
AR, MEERE. —ZH
SUIETIFAEIC 7P L2482 EK, — F AR
WA RACRAT], BTHR, R T HHE. —JHEH

ffif\textbf fl\textit AKX \underline KRR HIU0 T -
AR SRS B T iy AR

The words in this sentences are processed with three different cmd.

3.2 R
3.2.1 EARFHE

R e TR/ ME 16 = booktabs. array I longtabular. =£&3A] LI

booktabs &L \toprule. \midrule Ml \bottomrule. ‘El]5 longtable H&
IR LA

K31 BB IR RPREIR K, B ALERM RG] PR, Pril%
& chapter ASFELERT A AP 65 S — MR XA MBER I H .

gl ik

cquthesis.cls AR IS

cquthesis.cfg AR Fic B S F®

cqunumberical.bst 2k BIBTRX FE R 0

cquthesis.sty WA S SRR, WEE R, ©

@ KR
® RN
® [T LRER 2 S 10 4
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HERE IR TR AIERMN . 8 3.1 5128 7 AR 20 L. 1A
R SRS R B B 2o XM IR R 1 ] £E A% o I A A B
BT STRX A S A SCHRFELR M P\ footnote, T LAFRATAGANKE R A AL A
DTG IRNITNER=3/sR e Nt i s a - WA KANDIN Dol SR e £ Vo oy i v i S SV

3.2.2 WIEFTEME R4
A \bicaption{( ¥ L)} {( L)} A LA KIS 27 1073 shAd s i U it
A, SRR T SOEE, WM \eqlist {(( )} (L), HEHT.
WANEH SAERME T T PRiE R RIR, B0 6 26 B 2% H 3T R BT H
HIBIE & — AN R 77, RN EXREE, A DAERAS G SR, bk 3.2,

R332 HAREAE Y

Table 3.2 A more structured table

y First Half Second Half
X Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr
East* 20.4 274 90 20.4
West™ 30.6 38.6 34.6 31.6
*: ZRHD
o PR

sesh, 3.2 ]ﬂEﬂL BUR T A5 ThRE: D 8 tabularx B | X | §7ESEIL
S ISE)IION 14 \diagbox fEF kI HN KR .

34 FEoAIFHETERK

Table 3.4 The second subtable in one row

K33 HAIHETRE

No. Name
No. Name
1 Fox
A Charlie
2 Panda
B Jack
3 Dog
C Tom

AATFN BIEX MRS IR A R R IR 45E K, At RE R INE, 2
EL, (AR AT DLHEH SRAEH B4R IR R
F33MFE34E 7~ T \xuhao fl\xuhao[1] WIHEH, v LLIAE|HBhY 5 HIRL



BRI 8 3 SRR
£35 JFHETRE

(@) BT (b) A TR
111 222 111 222
222 333 222 333

B A B 2 B\ reset xuhao, B # \xuhao [1] i \ set xuhao [{I-

6)1 TN S S HIbRIC T, 3. 40R . VEERIETE 2 A - T
R3.6 LGHHE, XAMEERXGER, WH 2R, ERRARI TR TS
Table 3.6 Data in experiment, and this is a really long long long long long long long long long long

text.

MR EHIE4T kg R A [l KL TR R
i8] (s) B [H] (s) IF[E] (s) i [A] (s) IFIE] (s) X (KB)
CG.A2 23.05 0.002 0.116 0.035 0.589 32491
CG.A4 15.06 0.003 0.067 0.021 0.351 18211
CG.A8 13.38 0.004 0.072 0.023 0.210 9890
CG.B.2 867.45 0.002 0.864 0.232 3.256 228562
CG.B.A4 501.61 0.003 0.438 0.136 2.075 123862
CG.B.8 384.65 0.004 0.457 0.108 1.235 63777
MG.A.2 112.27 0.002 0.846 0.237 3.930 236473
MG.A 4 59.84 0.003 0.442 0.128 2.070 123875
MG.A.8 31.38 0.003 0.476 0.114 1.041 60627
MG.B.2 526.28 0.002 0.821 0.238 4.176 236635
MG.B.4 280.11 0.003 0.432 0.130 1.706 123793
MG.B.8 148.29 0.003 0.442 0.116 0.893 60600
LU.A2 2116.54 0.002 0.110 0.030 0.532 28754
LU.A4 1102.50 0.002 0.069 0.017 0.255 14915
LU.A.8 574.47 0.003 0.067 0.016 0.192 8655
LUB.2 9712.87 0.002 0.357 0.104 1.734 101975
LUB.4 4757.80 0.003 0.190 0.056 0.808 53522
LUB.8 2444.05 0.004 0.222 0.057 0.548 30134
CG.B.2 867.45 0.002 0.864 0.232 3.256 228562
CG.B.A4 501.61 0.003 0.438 0.136 2.075 123862
CG.B.8 384.65 0.004 0.457 0.108 1.235 63777
MG.A.2 112.27 0.002 0.846 0.237 3.930 236473
MG.A.4 59.84 0.003 0.442 0.128 2.070 123875
MG.A.8 31.38 0.003 0.476 0.114 1.041 60627
MG.B.2 526.28 0.002 0.821 0.238 4.176 236635

4 R
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4R 3.6 SLIEUE

R EHIBAT [EE7 R R RS HHFEIER RS
IFIA] (s) ] (s) ] (s) IFIE] (s) ] (s) A (KB)
MG.B.4 280.11 0.003 0.432 0.130 1.706 123793
MG.B.8 148.29 0.003 0.442 0.116 0.893 60600
LUA.2 2116.54 0.002 0.110 0.030 0.532 28754
LUA4 1102.50 0.002 0.069 0.017 0.255 14915
LU.A.8 574.47 0.003 0.067 0.016 0.192 8655
LUB.2 9712.87 0.002 0.357 0.104 1.734 101975
LUB.4 4757.80 0.003 0.190 0.056 0.808 53522
LUB.8 244405 0.004 0.222 0.057 0.548 30134
EP.A.2 123.81 0.002 0.010 0.003 0.074 1834
EP.A .4 61.92 0.003 0.011 0.004 0.073 1743
EP.A.8 31.06 0.004 0.017 0.005 0.073 1661
EPB.2 495.49 0.001 0.009 0.003 0.196 2011
EPB.4 247.69 0.002 0.012 0.004 0.122 1663
EPB.8 126.74 0.003 0.017 0.005 0.083 1656

WERAREH R RS K IS — 08, A HEFE(TH longtable 847 supertabular

FH, B longtable BEAT T AN I E., it AR ]

longtable 1 & HL7Rf51] .

3.3 TIEIfIE
YRR — R & RIIE B AT S5 (PR E

B 3.1:

BRi% 3.2:

EX 3.1:
.

TEBE LA 205 5 RE AL

a’ - b

(a + b)(a-b)

PN

He [4]

WANB B AN B TR O, IR B RGL HAH 5 1

a’ — b?

(a+b)a->b)

R, R 3.6

(3.1)
(3.2)

(3.3)
(3.4)

BATE S3AH T FEL TN CouThEsts. RF, P B ] LU H 5]
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HE3L: WTE: [BASAES—WARTRRT? SHHARET? 1%
A2

Z AL A HH AT, HiEaANE N, SRR SE, BEAEY], &
S H, SBEFKE, WENLE, 255G, FEELE, oK, d
MEER T, HERE.

A3 RASEHE, KAEHR.

0(x,2) = 2= V10X = VmnX"'Z"

=z = Mr'x — My mmmon

0= (&% (3.5)
(=&, (3.6)
=&, (3.7)

REHE, G20E R B, SHRAI . SiFaH, NISERR. 7R,
PILIRE Y, HER . FERMER, EHEE, ZBURR. B2 UHE, HZ LIUXR,
HAET, %2, WIEmS, WiEmk. Wk, WEmRd. szblym, b
LATIRE. S W S, TS e GASR, S WNAT . A2RNRI A, A Zhiua)
Ko ATAMBENZAE, RPN 5, MR MRZHER, RTZHERG, 1
JRA P 2

PR30 ) BB R

x=y+1 (modm?) (3.8)
x=y+1 modm? (3.9)
x=y+1 (m? (3.10)

(FED): Kk, AR, JiG%Kk. siTm, myit. KU, N
DL, ISR NTECMEIR . §2I8AAL, A aEtEdr, (RGN, JiR T, &R,
J3 B RCT o

(RED: RiTfe, BTUBEBEAL. EEZIM, BHENM. WeHH, (St
. & HuzE, REEW. BEREN, B4, WeER, KANiEth. sokfis,
AR A, L, RIEAROVEHR.

SIHE3.1: (AMZRD) SR EE S .
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b b
/ { / [f(X)zg(y)2+f(y)2g(x)2]—2f(x)g(x)f(y)g(y)dX} dy

= /ab{g(y)Z/ab f? +f(y)2/abg2—2f(y)g(y)/ab fg} dy

TATEATAT, SEAERNE. MEARE, SAER M. EEHEK, S@%n]
Bo BAEARIER, BRSEER .. MEHCE, RFTHO%. Bl A, A
R, BEHANE, ¥HRCK. SFB27RIE, 55 717NE K

EIB 3.1 BN, BRIk —RE PO
y=1 (3.11a)
y=0 (3.11b)

, AEWIE. LAT4, EEA. TR G4 TS, S
ME@;%ﬁ,ﬁMME@o%ﬁ%,Hﬁﬁﬁ%,H%ZZQZzlz,ﬁw
1o EFHEK KERWTAG, AN, S)LTE. dll4e, FUE,
HENE, WowE, A, 2. AyEHh, MR, KiEE, kAR MAE
B, BaEH. BMAEG N, AlEE. MEEE. mITEEE. ARETE A
FEMIA T 5 o

MERR #OB AR 2 BN e L FAR L, EARET AR, MRS, AU
w2t BMmHELEEW. B

KULFZAGERS, A5 R, BRIES, Bl B LH-FHMEER! A
EZERSSUE S, BEENESARTHITaM? MUE 7247 b2, #EA
Pk ?

BERFAHRE . MRBEEEEZE, MR THT, SAENERNHET? K
WE: “BIRFIEL, ATRAHmiLR” — i GXREALE T O

0

HEWR 3.1 DUJIREECH ) ORATZ D) A I B i S i Wr e A 1 sl 1y

Vi=vi—qvj, X = x; — qixj, Ui = u, fori # j; (3.12)

V. = Vi, X] = Xj, U]l/t] + Z qiu;. (313)

J
i

AR, R, SFARET, MALFHAT. & AR, B
Wio WTOUH EL, HIZEEILF. B kI, AR EHE.

10
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f3.1:  KRFKRERZNMIT.
VF(xt) - él A,Vg;(x*) = 0
A8i(x) =0, j=12--,p (3.14)
4,20, j=12---,p.

%3] 3.1: 5%t Andrew S. Tanenbaum #1 W. Richard Stevens 1] & 1E .

¥5%8 3.1:  Poincare Conjecture If in a closed three-dimensional space, any closed curves

can shrink to a point continuously, this space can be deformed to a sphere.
[BJRE 3.1: LR AEE, A,

W g PR 3.1 W8 ? b \label f#H \ref BIT],

3.4 SE3CHK

H R R ESRE S SR UL EARHTE R AR TR 2 5, wig X

TR BN, B EA 0 S AR . SRR RN 5 2 AR, AR
fE\cite{} FHIE S5 IF citeKey HLLT -

CouTaesis [\ 2 IE B2 E R 5| H DI\ inlinecite, &M TLA
MEM:

SCHR [5] B, SCHR [6-8] BTk 1% 2 A BB AR YR A -

3.5 HEANR

D A==l (3.15), HA p(y|x) NEK:; p(x) ALK 728k p(x) NIH—1k

RlF.
p(xy)  pXxly)p(y)

p(x)  p(x)
WX Hm AL, TeX ¥tk happy. FE&H—1 amsmath FI%]F:

p(yIx) = (3.15)

detK(t = 1,11, ..., 1,) = Z(—l)"' ]_[ t; ]_[(Dj + ;1)) det AYTT) = 0.  (3.16)

Ien i€l Jel

HI T E BRI R 3 12 AR A A A, Al DAEH WS & 1, K
FAEE N B — € EIF IFF amsmath SO, HFS R AT %

11
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b b
/ { / [f(X)zg(y)2+f(y)2g(X)2]—2f(x)g(x)f(y)g(y)dX} dy

= /ab{g(y)Z/ab f? +f(y)2/abg2—2f(y)g(y)/ab fg} dy

REICH AN ZHM A, ZNAAEM\1isteq{ ®F| % FEMATH
FKIEHIZ ]

lpﬁxlﬁx,y;)éy-',y;)
subject to:
G(x)<0
) (¥}, Y5 -+, ¥») solves problems (i = 1,2,--- ,m) (3.17)
max fi(x, y1. y2: Y

subject to:

gi(-xa Y1, Y2, 7ym) < 0.

IXEEER RN IR 22 AR B TR R AN EGEEI (AR DD KR
LA EVF 2 07 Hig e K2 B e Rl A 4 5

3.6 LEHEXR

flEF mhchem )\ ce (L F R A B X} BEWSLLIRIR A 2 i 8o A Al fb 27 20
AACEETTRE -
il

C¢Hs—CHO
A=B=C=D
S0,%~ + Ba>* —— BaSO0, |

Bh— SRR WA, 2t (3.18):

5y T2O0H” +2 OH™ o
Zn* Zn(OH), | — [Zn(OH),] (3.18)

+2H"  amphoteres Hydroxid 2 Hydroxozikat

EANTFTFERIRELE T equation A IEH, T \eqlist(\listeq M4, 1EH
HIA) RkegmAAER1 = 54

WRARTHE B — G2 253 v U \ cec 74, #l 40, \ cec {H20, HC1, CC14)}
#1%i tH 9 H,0, HCL, CCly .

12
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3.7 [EFREALHF) (SI Unit)

CquThEsts K H siunitx E A [E BRI SZFE 28, PLUTN &S e 7, x4
AR SR HEE AR, BEMSITEMA texdoc siunitx EE.

0.3 x 10%
1.654 x 2.34 x 3.430
kgms™!

0.13 mm, 0.67 mmA10.80 mm

3.8 22[F

AR A TR S AT AT &4, (U pstricks , pof 25), 4B kvE.
N3 pof A5, AKHT Postscript. BEAMEH IR Z 45 I8RX 1 GUI {EE T A,
i1 XFig(jFig), WinFig, Tpx, Ipe, Dia, Inkscape, LaTeXPiX,jPicEdt, jaxdraw 555 o

3.9 #EE

HEE (BTRX 2 TR . KT T EEAMEHANTES%E subcaption 7 L1
TR SR

3.9.1 — "B}

— MBS AL A BT T o Z i AAR O Bl 2 18 S & HEROSCR B 1 4z
BAE S E XS Y, XM A BTRX A ] REE R AL 40
SRR [ e Vs B ML B, S float ZAL, BIEMET (H) S8, K 3.1.

KEpZiE, EUUIE, £RR, i T2%. JubmaaE: SmjEest: &
MG RE%; ZMJaReRE: R RER. MAAR, FHLIE. mdkn, WikE
Ko HZEHWMET R T, SifHE; SaaEE, s BOrHsE, %k
BHE, MEHSHE, b0, EHOHE, JelE: SOHEH, BB,
BUNEARRD) . PRSI E RN ARG BW: MWImEOIE: OIEmESE: &
M5 Z5EmEREE: BEiRmERTF. BRTUETEN, S2EUESN
Ao HATLMARIGE G R HEEE, MEEEE, R2AAh!

— (K%

@ XA IEX SR
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B 3.1 SRR
Figure 3.1 Chongqing University badage

3.9.2 ZNER

WREZANETEAH EMSL, FHATH—NEIR T, LA minipage 80
parbox HA L. I, WZH K 3.2, BEEA/NEL, 70502 K 3.2(a) M & 3.2(b).
A \subcaptionbox, B AR LMEE 3.2 ASEEXS ¢ F B ks @, n) BAfdE
H subcaption 7L\ subcaption (Ji7E minipage H', FiL[F\caption) B
#& subfigure. subtable 345, %K 3.3, ANEHH \subfloat. \subfigure
\subtable,

(a) 2B NETE (b) & —A/NEE,
TR A %
2, WERFR AR K
ik, ‘e B3

S—

B 32 fWETEIERKEIE (subcaptionbox 7~ )

WREAE G 5 A B IR, A/ N TUgiAE A T .
M. theequation fH N: 3.18, thefigure i : 3.5, thetable fE }: 3.6
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(b) 5 ZAVNETE, 1 B IX A RS IR LL . subfigure
() H—ANETE ] — AT B BEAE T g 5 5 o
B33 W& TEEKKEE (subfigure 7~ f1)

B 3.4 JRHEE K B 3.5 I AR
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4 #5ip

41 XTHXA%

ATH HIEFEE T Github, Huhk Mhttps:/github.com/nanmu42/CQUThesis

4.2 XTTE

o RATHUA, FE& T CTAN, https://www.ctan.org/pkg/cquthesis;
o FFRMA, AT Github, 20417,

4.3 KBNAZR
o 1F Github 2% Issue;

o WEIFEPIA 7117 TAEE TR T H

4.4 Happy Texing!
PAREFIB !
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HRRZA 2 AL S ES G|

B

XM A I TE BB B E R, JEOTIATEX 26 11X, B CTeX Rk R4t
I H SRR R T 2%, TG B B JE Il 2804% (Github: xueruini/ThuThesis), /Eif WeiJianWen
[F]2# (Github: weijianwen/SITUThesis), i [ R} 225 AR K2 TeX B /2 24 (Github:
ustctug/gbt-7714-2015). [ ARATTE LA B985 6 i i A Rk !

H R RARATTE R 4F
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A. EBHEIUEE I FMNHEARMBULTRIEXEFRE
A1l IRE=HKEFR2

® MmMEHFE1

IKBEEARZAE, 2. HEINIER . B2k, ARERST. 7
Mz HRPe Ay, BIEEN AL, PIESE, AEAR, FiEmiE, &5
fE, AWM A TS .

@ MEHF?2

T, fecRi@F M, Mt 2 ESEl; %, HZHETHbL. B!
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® MEKEF3
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D. FEFIFEKHE
DA 2 — B HEAR A Python A% Fp YA CAS «

# XEATEE
import pandas as pd
import matplotlib.pyplot as plt
import numpy as np
import seaborn as sns
import os
lengthSummary = pd.DataFrame ()
lengthSum = lengthPool.groupby (['Pretreatment', 'Atmosphere'])
for name, group in lengthSum:

sumBuffer = group.describe ()

sumBuffer.columns = [ (name[0]+' '"+name[1l])]

lengthSummary = pd.concat ([lengthSummary, sumBuffer], axis = 1)
lengthSummary.to_csv ('lengthSummary.csv')
E. HfsRAVEFIZR

PATR N 25 ORI B 5 A R i B R 2 1 1R, 3 ) Oy s A R
B E.1 B ssd At
afydeeln = ABI'T'Z (E.1)
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BT = T EREAE
VR Ly NG @ KR @ BAMY
w2 A #7A 30min B ¥k 1h C # & 12h
ERR I =47 ﬁﬁﬁiblgfell
n] E B HAT
afydesl{n =CDI'TZ (E.2)

MR Hi&: theequation {E°A: E.2, thefigure {E4: E.2, thetable {H N: E.1
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