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Abstract

English Title for Sun Yat-sen University Thesis IATEX Unofficial
Template
Major: Astrophysics
Degree: {81 Student: Zhang San

Supervisor: Associate Professor Li Si

Abstract

The first paragraph: The abstract summarizes the main information of the paper, in-
cluding the purpose, methodology, results and final conclusions of the study. The abstract
of the master’s thesis generally does not exceed 1200 words. The abstract of the PhD the-
sis generally does not exceed 2000 words. Keywords are the subject terms for searching,
and generic words that cover the main content of the paper should be used. Keywords
generally list 3 to 5.

The second paragraph: The abstract summarizes the main information of the paper,
including the purpose, methodology, results and final conclusions of the study. The a-
bstract of the master’s thesis generally does not exceed 1200 words. The abstract of the
PhD thesis generally does not exceed 2000 words. Keywords are the subject terms for
searching, and generic words that cover the main content of the paper should be used.

Keywords generally list 3 to 5.

KeyWords: Astrophysics; Gravitational Wave; Black Holes
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1.1 =B8

sysuthesis-unofficial *J& & TE 0 1 LK E 2K BTpX 1 & B R AR ik — 758
5 BRI SCE (EEhR, HIRERHRAE U SRRATRERT S (IR 54
PO B ER D), EEAH: RERAREAER, TERRARIEEZ2FEER
RITERER, SRR, ERR, AT BRSSO >
S5HRBHREE TR,

ARSI G NARAE AR SO BRI, WRERARE, BRI EAR
BHER R, AR AT BTRX, XANTREAETRIN ARG SR A, A
F Microsoft Office BRI E RIS, WIERERE BIpX 18 S5 HIVIZEHE, A4
HE L SNBSS B SIH R B,

1.2 A2

ARG A BT, SR O 7 B R A A A T, 2 o3 DA 5 R
FHERRS BRI RIEPE A BE R Z R 5 A BRI A F, #IXZ% D
1 WA, 1B PAR S SCRRER 25 2 e 2SR W 1202 — 2,

« RIS, BEATEEEP RS BIEMEIMI K, B3 T HRREHI AT

(REFHISIH), IEREWAESCFAFM English F4F Z AN _E234&,

T ONTREDL, A0S AR PR FE DU R, AT DA pdfpages B HHY

\includepdf @& T AEHYAE DL PDF X, a0

% \maketitle

\includepdf{titlepage.pdf}

Hrp titlepage.pdf HRETLHY PDF S,
T [RIFERY, TR AN R AU AT, AT DA 8B 75 1

% \makecopyright
\includepdf{copyrightpage.pdf}

HA copyrightpage.pdf NRETI PDF X (AT DO f5 IHRE SR o
T ONTHED, EFERRO R SZE, HINENFRMEMAES, Kt

© 2025 yanghw8  FEHAS(A]: 2025 F 4 H 10 H
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https://graduate.sysu.edu.cn/sites/graduate.prod.dpcms4.sysu.edu.cn/files/2019-04/%E4%B8%AD%E5%B1%B1%E5%A4%A7%E5%AD%A6%E7%A0%94%E7%A9%B6%E7%94%9F%E5%AD%A6%E4%BD%8D%E8%AE%BA%E6%96%87%E6%A0%BC%E5%BC%8F%E8%A6%81%E6%B1%82.pdf
https://graduate.sysu.edu.cn/sites/graduate.prod.dpcms4.sysu.edu.cn/files/2019-04/%E4%B8%AD%E5%B1%B1%E5%A4%A7%E5%AD%A6%E7%A0%94%E7%A9%B6%E7%94%9F%E5%AD%A6%E4%BD%8D%E8%AE%BA%E6%96%87%E6%A0%BC%E5%BC%8F%E8%A6%81%E6%B1%82.pdf
https://github.com/SYSU-SCC/sysu-thesis
https://github.com/SYSU-SCC/sysu-thesis
https://github.com/yanghw8
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R AT %

% \include{contents/abstract}
\addcontentsline{toc}{chapter}{\protect ## \hspace*{2\ccwd}E?}
\addcontentsline{toe}{chapter}{Abstract (In Chinese)}
\includepdf{abstract-zh.pdf}

\addcontentsline{toc}{chapter }{ABSTRACT}
\addcontentsline{toe}{chapter}{Abstract (In English)}
\includepdf{abstract-en.pdf}

HH abstract-zh.pdf Al abstract-en.pdf 735N HEE TR PDF X
o

o XETHEEMFRASHIbRNE, AERHER I bicaption ZZHHY \bicaption fil
2, BARREN:

\bicaption [ F SR bR 1 { A SC AR 8} [ 4 SCRE b il ] { 4 SC b il

Hep, JEARNEHEIRIE R 5 80E RN R PR, MibnalU e R 7eE R
f& BT R, DA 2-1 743,

« FEEFAREH, BT 5 RSOIRE TS Z R IE SRR, %EEE -4
I BARIRERTTTE, HMER {\cite{key}} Rilt% bIRMIIAL A, EFEH cite
BEZE, ZRELTFEERRT

1.3 {2 A1 AR

BRSO ZESR ARSI H ST E R AR, {5 F A
* \chapter{}
* \section{}
* \subsection{}
* \caption{}
Rm], FE-fEA
* \chapter{}. \chapteren{}
* \section{}. \sectionen{}
* \subsection{}. \subsectionen{}
* \bicaption{}{}
PUBRBUERCR, AL, RTERREFMRG|, HEREEHE 1-1 PSR
17,



FIE B

# 1-1 HRZESI
Table 1-1 Table of contents and List of X

5| (i
sz g \tableofcontents
Y H \tableofcontentsen

AR RG] \listoffigures
HHEEEG|  \listoffiguresen
X FRIEES]  \listoftables
HFIEEG|  \listoftablesen
BERS \listofalgorithms

P AIEERS]  \lstlistoflistings
HASEG]  \listoflstlistingsen

1.4 RRRSCIFEEH

ARSI XTeX iR T 1%, HAHRN AU IEa SFRN xelatex, FAFHmY
{NHE UTF-8, ATYmIEN, AFRZEH EfgR s, AR ZgW IR0 350N
thesis.tex, TEZMIENRHEIERE xelatex MiIFMS, HTEHXXIFHES BiBTEX
FCEEH, 1HEM LN RIEDIR:

» xelatex: BN . aux XM, HEEE 7 SASHIET(E BRI TERINERS TH (B

T2 RI5 1D 5

* bibtex: BiTEX EEHX .aux XM, HRHIELER obl XHHIEERISHE kS

H, AR . obl XX, kIS SR ;

* xelatex: Hf .bbl XHFHISH IR RIS Z

« xelatex: WTRSCAEFEYS I HHMIGR S5 S5 SCHRIZR Z TR AR R 2K 22 /2 1E 1

1, BRSO XGIH (BlnET, BER. ARF) LR,
NSRS B — R Y IERRRY. 52 %8/Y PDF P,

AR S HSREE A 1-1 , BEFA:

* sysuthesis.cls
TR E T ABRAIE SCHERAS AN S ks | RS, RN, EEAE
BROBUOZ . R AR SR

* setup.tex Xff: JWHRERNICSCHE., FEUA. Tk, faSB00, Xt

F2ERE N H IR B E R, IRE M T A SRR BTRX /< DU ZE S,
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| sysuthesis-unofficial | 3 [ 3%

(P&

REGEREEM Python fRAD
vsc_config. json | VSCode A E 1
| contents | T8 TeX SCHHHICHES

P
T

B A
EVNERE, T

{ conclusion. tex | Z5IEP AL

—{ figures | [E A se R

it E RTINS A

_{ count_chinese.py ‘ R84t Python UHS
G RITRRR 5 PDF XA
BERFNFEMR G TeX U
SCPERITE RS R BieTEX A5
BLEIESOE R B &S N A 2 s
—| sysuthesis. cls | MBI SRS K SORY
i/ IRFIESC PDF SCAF
TREGRBERNILE TeX X

B 1-1 ABERRAY S H 5

Figure 1-1 Directory structure of this template
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« contents MIFREHAIXM: KHENXENED N2 M RWBLY, HE
thesis.tex TR AFHELFIT ;

« refs.bib Xff: HT4HENGIHXEMEE, HEM BETEX RUTEZEZI, B
TR TR Z SMNITRER 5

« NT TR, THRHERTERE I R RS SRR EIE S R SRR, AR
18 AR TR L

1.5 TeX Live BN HE 3R {4

i

TeX Live ;2 HE PR TeX P4 (TEX Users Group, TUG) FEHAIRE M TeX
B 085 X AGMHXNSMEY. RE5EE LA, ¥HER .
WA N2 EE S X

L5 1 B TEARE

TeX Live X5 K% T2 (H A Unix/Linux, Windows PAK Mac OS SHREIER S,
EREPE BE—RIVEFIZR, 2HEXAE, rTDEZFITUGE M FETEX Live,
{ERTRESZ E BT K EERR ] T NEGRE, HEFERKENG R IRRA 550 T #,
EER, XT Mac OS R%t, EIEEFE TE MacTgX. NEGERE, ERIETERIHT
LA, — MR — B ERIA R,

1.5.2 IATEX 4miE2s

ITEX Zfids — BT R BEE BIF R IR, WERIRDEISERIAR gt e FH it
RATIE, NEMEFEILD BIRX Jwids.

« Visual Studio Code: X2 — K IR & HE5 ¥ &R kIR gRER. %
B FrERE. RigEshh e, UL EIIRE, BNASHRHIRE 252
BE. MHANENYT BEFEIE, fLUNEY RS IRIT TR ZRE S i,
BERENE, 158 https:/code.visualstudio.com FE,

« Overleaf: X2 —TELPMEN BTEX driEes, SRZRIAAREHREA G
KR, FHAMERMETIATIE BTEX Bk, AR SRR B
WAL, B 75 WUk Ahttps://www.overleaf.coms

+ TeXstudio: IX&—FIFRIVES & BIEX BRI, SRR EAPEHRE, 1R
WBiTE., BEERER M. BRI http:/texstudio.sourceforge.neto


https://www.tug.org
https://www.tug.org/texlive
https://mirrors.tuna.tsinghua.edu.cn/CTAN/
https://code.visualstudio.com
https://www.overleaf.com
http://texstudio.sourceforge.net
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(—) MXAECE

B BTEX driEaR AL E n] AR B 7E M 3R, 1 B A RIE LA 5, R
/44 Visual Studio Code FIBC &,
o TEP FERS)E Bk E| LaTeX Workshop fiff, mZeiE;
« $EP/RIZE (Extension Settings), #XFl settings.json X, e, 1E
HEMMARAELE S, W 1-19FRAYELE;
o ZJGAIDATE TpX W H, JEEEX AT Build LaTeX project M1 T4 1%,

A5 1-1 Visual Studio Code IATEX At B fUHY
Code 1-1 Visual Studio Code ISTEX configuration

"latex-workshop.latex.tools": [
{
"name": "latexmkpdf",
"command": "latexmk",
"args":
[
"-synctex=1", "%DOCFILE%",
"-halt-on-error", "-file-line-error",
"-pdf", "-interaction=nonstopmode"
]
"name": "latexmkxe",
"command": "latexmk",
"args":
[
"-synctex=1", "J)DOCFILE}",
"-halt-on-error", "-file-line-error",
"-xelatex", "-interaction=nonstopmode",
]
1,
1,
"latex-workshop.latex.recipes": [
{
"name": "latexmkpdf",

"tools": [ "latexmkpdf" ]

"name": "latexmkxe",

"tools": [ "latexmkxe" ]



#
1
=
i

}
15
"latex-workshop.latex.autoBuild.run": "never",
"latex-workshop.view.pdf.viewer": "tab"
// "latex-workshop.view.pdf.viewer": "external",
// "latex-workshop.view.pdf.ref.viewer": "external",
// "latex-workshop.view.pdf.external.viewer.command": "<SumatraPDFROOT>/
SumatraPDF .exe",
// "latex-workshop.view.pdf.external.viewer.args": [
// "-inverse-search", "%PDFY%",
// "\"<VSCodeROOT>/bin/code.cmd\" -r -g \"%f:%1\"",
/71,

// "latex-workshop.view.pdf.external.synctex.command":"<SumatraPDFROOT >/
SumatraPDF .exe",

// "latex-workshop.view.pdf.external.synctex.args":[

// "-forward-search", "), TEX%", "ALINEY", "%PDF%"

/71,

1.6 #EFIRY)

AR Z BIEX AT TERE, RN E 260 BTeX RS TrE, R
SR RIS EHYZAAIE S, 522 n] DURFIRARHS YN BB R A S, 24
F 2 TIRE I, REEFIBL, REEXFEWRITRERI S, 2T, AR
S —LE | ARMEILNE, B T EHEE A 5 AT DARS Bh 2
+ Overleaf: Documentation, TE£RJECSCAY, 7EHH LI FDIRERT BTEX 2~
NARA;
o (I AKFEFER BTEX 2 T4 ;
ol R BIRX) ;
o X (BTRX AN
B e LA A b !

1N


https://www.overleaf.com/learn
http://www.ptep-online.com/ctan/lshort_chinese.pdf
https://github.com/wklchris/Note-by-LaTeX




HowE —EEHEN KX 5

F2E —LEIMWIAREXIFE

2.1 XFirEMs| B

ABRRHPEIAT, L FASETE, I \lable{<key>} KAE KIpX 14
FARICALE, ) \ref{<key>} RIEMIEHTIH, HA <key> NHEXHIIRE, N T
WETIRIE PR A VUK <key> Ain44N chap:key. sec:key. fig:key. tab:key.
eqn:key Fo AR hyperref FHAUARE AN 7 11i%, E4E5 AN LA YR
MG, 5N, BRHEH \autoref{<key>} X5, X AEFRBIS]
FRRSEL, Bian, 582 FERAENTIM, %22 7E% 2 EHE 2.2 W5,

2.2 RTHEDK

£ BIEX H, Faikg—F A THERER (figure Fl table FIAEE) FIHAM
KEAERIN, BTEX 2 B e Esh iR EETTHAIEN S, PARRHRAENTT
HHEARCR . WER—DNFINAIE Y /I CIEE 2 AN, WX 2 B EE) 2
=TT, IR EITEERREE R,

SR, ANTFIAR B IIHERRPTRES SE—LE M, b aniF shiR A AL

o Z HIE AN RHERRSE, FRATTAT DAF — L& 0k 5 B 7 AR 7 & -

« h: YEIIE (here), RATRETE YR BN ETFINK;

et DUAITAHES (top), TETLME IERIETZINIA;

 b: DUMIEHE (bottom), TEUIH IR EIEAIA;

o p: HUR—TT (page), KHFANRHRELEIRAY—TT, XA TUm _EREETF

iR, A HASIARNE;

v A] DA IS WX A —LERRE, MG TR S IR R 1 AT RE
teAh, AT PAE L HEESCAR NS, DAEE A NTR SN,

2.3 NG

SR AT I amsmath ZEIHY align BB, IZIRRTEN 21T A N5
FHEARARINS, BARNTHEEERNEH A BEZSZEE .


https://www.zhihu.com/people/bo-xue-duo-wen-63
https://www.zhihu.com/question/477805692/answer/2045084752

FRILRAEBE A AAIE

NHEHBATAFURB], @A

a+b=x. (2-1)

AR R AR
f(x) dx, f(z) dz. (2-2)

0 C
EZRY/ASEY
[«
1 a — n
(1+x) ; (n) X

=1+« +Mx2+”.+a/(a—l)---(a—n+1)+-” (2_3)

2! n!
XETE, NAFERSHITERIE A S, MZEEZITAXAIEAE G LS
F \nonumber 1%,
NRWGIHRA: A (2-3) NEREREL
—EERFRTT S IBTEX @42 I The Great, Big List of LATEX Symbols,

2.4 fHEIRA!

H A E R E I graphicx ZZEAY figure INREHD
\includegraphics @<, fHl4N:
RIS A B 2-1 2E e,

2.5 KA

XHHRASHE L table M HEIE tabular FilE, XEFETE, WR

T ETE RS NININERE, 15EH] tablefootnote ZZHIHY \tablefootnote %, UM
REHIER A, 1A 1ongtable Z2HIHY longtable IR, W% 2-2 , EAR, AfE
ISR tabularray 72 (LT T IR E, A A longtblr AEERMIMERME, WIER 2-
3 M3 2-4 , HIER: BET tabularray BRI POGEFRGA List Of Tables T E,
AN, FERHGE SRR, —MREH=2R, #HEFEEH booktabs B, %K
B =4kR, AEREEIEE T booktabs 2, AIfHA] \toprule. \midrule
VPR T AR, FREIER A N SMBIZ R, e EEAE, F AP R 52, M

M HTBEEZ (Russian Olympic Committee) 44 X 2%, DMRD HBEEBSMNSIEENREREINIA R, PSR
RETEM BN TE R,

-10 -


https://mirrors.ustc.edu.cn/CTAN/info/symbols/comprehensive/symbols-a4.pdf

FoE —ULET BEX MR

Hexagon binning With a log color scale

T — T
[ ]
20 500
10°
400
10
300
1
200 10
-10
100
-20 L L L 0
-4 -2 0 2 4 0 10

& 2-1 7381877 bin E7387E 73 bin El7N38 7 bin BN 7 bin El7R38E7 bin E7538E 7>
bin 7N 53 bin E7NI2TES) bin B
Figure 2-1 Hexagonal binned plot Hexagonal binned plot Hexagonal binned plot Hexagonal binned

counts
log10(N)

(=]

plot Hexagonal binned plot Hexagonal binned plot Hexagonal binned plot

Histogram of 1Q: 1 =100, 0 = 15

0.035

0.030

0.025

2

ty density

0.020 -

Probabil
s
2

Hogs

0.010

0.005

0.000 ===

60 70 80 90 100 110 120
Smarts

(a) FIRE (b) FHRIE
(a) Histogram (b) Pie chart

2-2 FEURAI
Figure 2-2 Subfigure example

-11 -
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R 2-1 2022 FEALHTA B R AL
Table 2-1 2022 Beijing winter Olympics medals

S ESELES e ORM WM &1t
1 L 16 8 13 37
2 T[] 12 10 5 27
3 HhE 9 4 2 15
4 EH 8 10 7 25
5 Hit 4L 8 5 5 18
6 far= 8 5 4 17
7 B ] 7 7 4 18
8 Bt 7 2 5 14
9 B W AR R R 6 12 14 32
10 RES| 5 7 2 14

A \bottomrule At Xt WA \hline BIV], FTAEAYTIHRE]: 3 2-1 & 2022
EAL R A B AR fE

& 2-2 KRKRHB,
Table 2-2 Long Table Example.

Head Head Head

Alpha Beta ~ Gamma
Epsilon Zet Eta
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Alpha Beta  Gamma
Epsilon  Zeta Eta
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Alpha Beta  Gamma
Epsilon  Zeta Eta

-12 -
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#£22 (8

Table 2-2 (Continued)

Head Head Head
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Alpha Beta  Gamma
Epsilon  Zeta Eta
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Alpha Beta  Gamma
Epsilon  Zeta Eta
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Alpha Beta  Gamma
Epsilon  Zeta Eta
Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau
Phi Chi Psi
Foot Foot Foot

*® 2-3: —MRRIRKHIFERH,

Head Head Head
Alpha Beta Gamma
Epsilon Zet Eta

Iota KappaaT Lambda
Nu Xi Omicron

-13-
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* 23 PMRRIRKIERRA, (82

Head Head Head
Alpha Beta Gamma
Rho Sigma Tau

Phi Chi Psi
Alpha Beta Gamma
Epsilon Zeta Eta

Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi
Alpha Beta Gamma
Epsilon Zeta Eta

Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi
Alpha Beta Gamma
Epsilon Zeta Eta

Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi
Alpha Beta Gamma
Epsilon Zeta Eta

Iota Kappa Lambda

- 14 -
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* 23 PMRRIRKIERRA, (82

Head Head Head
Alpha Beta Gamma
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi
Alpha Beta Gamma
Epsilon Zeta Eta

Iota Kappa Lambda
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi

Foot Foot Foot

Tltisa long long long long long long footnote.

7 %: Some general note. Some general note. Some general note.

R 2-4: —DIEHERETRA,

Head Head Head
Alpha Beta Gamma
Epsilon Zet Eta

Iota Kappa7L Lambda
Nu Xi Omicron
Rho Sigma Tau

Phi Chi Psi

Foot Foot Foot

T It is a footnote.

/£ %: Some general note. Some general note. Some general note.

-15-



FRILRAEBE A AAIE

2.6 i F IR RG]
DA R ABIR BRI BCEIR TR
B 2.1 ESRGEIBIR) 71— MR R T ATBURTIAOR /N T S8R A

PN 2.1 (HToH) EMZELESE =5ELMHER, FHEER AN AZH
NFRANERA, NMXNFZESEX OB ERR,
B 20 REBEM) HE ¢ KL

f=telil . o4
B LRI SEEER 732 1/20

FEX 2.1 BXHIEX) W— S R H WA E RS AN, BMsE
HATER AR R RAL, HAMERATAIX MRS, 1A 1AHE S %
%O

Bl 2.1 ZEPDEET,
23 2.1 TiMi, KHEZESIINFEE,

53 2.1 GRJLEFFIE) 1R — D ERECEERR S SN D IERE B, 55—
BEBANBEER, WLB— MEEEEFRB =R

IR 2.1 16) L9 20X FELL?
I 2.1 JEE - MAEEE A, A HE SRS IRELHENES,

SEH 2.1 GERREE) X TENREER TR FRME, FE— N RS E R
HEZ, BMESNIREAEE N EE

L 2.1 HICHEEEHEE HI, RO B BEW W BARH TR A S,
MFR B A A HIHEIL,

fB XA AU
IERH RNETE, AR50, Fibl—UJEE iRk, O
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FE 2-1: BiERA

Algorithm 2-1: How to write algorithms

Data: this text
Result: how to write algorithm with I4TEX2e
initialization;
while not at end of this document do
read current;
if understand then
go to next section;
current section becomes this one;
else
‘ go back to the beginning of current section;

end

end

2.7 BEIRIE

RIS GRS, BATEARZ algorithm2e ZZHHY algorithm JAE, 7E
algorithm AEH, YRATDAEA] \For. \While. \If. \eIF 5Fan< ko5 BIKHIEE
¥, BARRIEHTTIRES# algorithm2e RS, BIANGRTE 2-1 MIH L 2-2 2
BIERB,

2.8 IRl

RS AR, FAMEAAZ listings ZZHUH) 1stlisting 35, WI:

A5 2-1 Python M E{XAY 1
Code 2-1 Python ploting code 1

import numpy as np

import matplotlib.pyplot as plt

# Fixing random state for reproducibility

np.random.seed (19680801)

dt = 0.01
t = np.arange (0, 30, dt)
nsel = np.random.randn(len(t)) # white noise 1

nse2 = np.random.randn(len(t)) # white noise 2
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Bk 2-2: IntervalRestriction

Data: G = (X, U) such that G*“ is an order.

Result: G = (X, V) with V C U such that G’“ is an interval order.
begin

VU

S—20

for x € X do

NbSuccInS(x) «— 0

NbPredInMin(x) «— 0

NbPredNotInMin(x) «— |ImPred(x)|

for x € X do

if NbPredInMin(x) = 0 and NbPredNotInMin(x) = 0 then
| AppendToMin(x)

1 while S # 0 do
REM remove x from the list of 7 of maximal index
2 while |S N ImSucc(x)| # |S| do
for y € S — ImSucc(x) do
{ remove from V all the arcs zy : }
for z € ImPred(y) N Min do
remove the arc zy from V
NbSuccInS(z) «— NbSuccInS(z) — 1
move z in 7T to the list preceding its present list
{i.e. If z € T[k], move z from T'[k] to T[k — 1]}

NbPredInMin(y) «— 0
NbPredNotInMin(y) «— 0
Se—S-{y}
AppendToMin(y)

RemoveFromMin(x)

- 18-
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# Two signals with a coherent part at 10Hz and a random part
sl = np.sin(2 * np.pi * 10 * t) + nsel

s2 = np.sin(2 * np.pi * 10 * t) + nse2

fig, axs = plt.subplots(2, 1)
axs [0] .plot(t, s1, t, s2)

axs [0] .set_x1im (0, 2)

axs [0] .set_xlabel('time')

axs [0] .set_ylabel('sl and s2')
axs [0].grid (True)

cxy, f = axs[1].cohere(sl, s2, 256, 1. / dt)

axs [1] .set_ylabel ('coherence')

fig.tight_layout ()
plt.show ()

B¢ \1stinputlisting @M<, 40:

K45 2-2 Python M &{XAY 2
Code 2-2 Python ploting code 2

An example showing how to plot the coherence of two signals.
import numpy as np

import matplotlib.pyplot as plt

# Fixing random state for reproducibility

np.random.seed (19680801)

dt = 0.01
t = np.arange (0, 30, dt)
nsel = np.random.randn(len(t)) # white noise 1

nse2 = np.random.randn(len(t)) # white noise 2

# Two signals with a coherent part at 10Hz and a random part
sl = np.sin(2 * np.pi * 10 * t) + nsel

s2 = np.sin(2 * np.pi * 10 * t) + nse2
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fig, axs = plt.subplots(2, 1)
axs [0] .plot(t, s1, t, s2)
axs[0] .set_x1im (0, 2)

axs [0] .set_xlabel('time')

axs [0] .set_ylabel('sl and s2')
axs [0].grid(True)

cxy, f = axs[1].cohere(sl, s2, 256, 1. / dt)

axs [1] .set_ylabel('coherence')

fig.tight_layout ()
plt.show ()

RIS RTLAEA caption MEIH, WIERZXIGEIREIE /T AIEF captionl I caption2,
AR 2-2 B9 TeX PR :

\lstinputlisting[language=Python,
captioni=Python [H K52,
caption2=Python ploting code 2,
label=1st:coherel

{codes/cohere.py}

2.9 BE Nk

2.9.1 5| AT

EE: AERIBNSE RS I ARXEEAFH, BHER, FHKR Zeping
Lee ¥AFFEN gbt7714 BH, BEAEKERTTIEESH https:/github.com/zepingl
ee/gbt7714-bibtex-style,

ght7714 ZZERIFIFARE T TES natbib HHELL, 735H \cite. \citep Ml
\citet —Ffian4, HPAENFZSH] (numberical) H \cite fi<[H \citep, T
TEFHE-HREH] (author-year) H \cite i [A \citet, FIHARIEI, 7AJPA
5 SCOTRSIOE R, Ak, SRR IE S, AT PA# A \citestyle{numbers}
> (BRABVRAE IS B9 5 [ FAREE R IE SR, SN — XS eS8 S/ e RIE
VOEEIRR I, DARGHERH, B AENF gl i) . Bian:

(1) X MHHIEY5 BT

(2) XB—MMALEEREATFIS I &S S TR R AR

(3) KRR
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2R —UEEI BIEX R

(4) X IAG ST HTE R 5 R 092

(5) RIS SR [7] B
(6) X2 MY AE, SRR S5 R
(7) IXJ2 TSRy T IR T1,

(8) XZIRAHIF I,

2.10 R

FERE: ATDVA “ME” B “SOUETE" RARES IR E— 2SR %6, H
EIREST NG —, AXG—EH T ¢, RN ER S, —RAET
10 1

DRI,
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£3EF B

vli.1.6 2025/04/10

o WHIFHZIAGERY noinfo JBIN, FLVFAH FAEMZE A BRIEE S R

- BE n IR, BESE K5 | AR R,

- EHAEMEEAIN ML, AREAERENS, EHEAREARER,
 B3HT VSCode Y latex-workshop HAEREEFRCE, (FHEAZIMECE,

vl.1.5 2024/04/12

« HEHNT \blindthis[<replace>]{<content>} ¥, HTEEHHKENT (HI
printmode=blindmode) FH#NA, EIFEHHEXT, K SIS HEMEL
Ko EEHHEINEN, ZaL 2K <content> BN <replace>; WIRERLME
FI \blindthis{<content>} i<, WANENZATEIHE,

* 704 publications Fl achievements INEHFREEI AL TN IR,

vli.1.4 2024/04/10

- BE T REEISRIU MR, M Chapter BN Appendix, F HH¥
TN TR GRS \notagchapter A \notagchapteren, HTFARET
PREHIE T,

o« XFEERFREAN T T TR, fZET, HR AT AR
LR,

* 8% algorithm2e FREIIIFE R, 25 EIF NS —E,

v1.1.3 2024/03/30

« ERRSEPN gbt7714 REBATSEUEE, WTLMEMZEE - HRERIRZ
SRS

« i algorithm2e 7% BLEMIF LN,

o W language IZEI, A% chinese | english ( <default> = chinese), 19
zh | en, PSS v L) language=english (8% language=en) , XESBET

@I, https://github.com/OsbertWang/install-latex- guide-zh-cn
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BRE IR IS 5 BN,

* ¥ \info aPL BN \sysuset, MARMH)—LESE (UNEFEIRELH
acknowledgements INGAIREE) AP EE N, HFEUL setup.tex X,

* openany, openright 1 fontset ¥ ctexbook SUAUKHYIEIR, AN AFE R
HIETR, IEREER,

o HEHRE \ref M5 IHBAERN (\autoref{key}) HIHEXK,

o fRRT —25 hyperref ZZ ISR,

vli.1.2 2024/03/14

o T B sysuthesis.bst, M gbt7714 AL

« {400 count_chinese.py Python JIA, TSI CFEL,

- EHIRBIEERNRE X, HREX (key-value) HIMIS, HMIKL,
« [BT checkmode MIRRIE, EFRICFMIZHIL,

o BI0T HILLREFERIE R sysugreen, sysured | spablue,

. 5 TJ&%%*%E/‘JE?WU, HELE T tabularray XU o

vi.1.1 2023/03/30

* M \raggedbottom &% U [H Y EE BN 75 /72X, 4 DL N A @R, IXOR
/D DT T TOAR AN ECER < RIS [E)BE, (15 T A B R AR,

« B fontset I ( <default> = fandol), 8T CTeX ZEMEWFE, T+
THIHEEE CTeX ZHEINEREH, flan, WRERNZRSY Windows, AT L
FH AR IR :

\documentclass [doctype=thesis,printmode=final ,openright ,blankleft,fontset

=windows]{sysuthesis}

WRIELE Overleaf F4wiE, WA AREN:

\documentclass [doctype=thesis,printmode=final ,openright ,blankleft,fontset

=ubuntu]{sysuthesis}

H Hif Mac OS ] A I fontset=macnew, MIAMBRA THAZIN B K
SR, (BT R,
o N—EERHIT TBR
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vl.1.0 2023/03/03

o HEINEA NSRRI

— doctype, HAJI%E thesis|proposal (<default> = thesis), 73BN FAL
WSO R RS K

— printmode, FAJJ% final| checkmode| blindmode ( <default> = final),
Tl Re, AEMNE HITFTEIREI,

— openright| openany, H N true| false (<default> = openright),
openright JEWUNE —FEAEATL (AT HFUH, openright IEIUNTE
E—EERA N — 0T A,

— blankleft ( <default> = false), 24 blankleft = true Y, ERVEST )
BTN R AR, H23H, HITEHBE ARG R

« AT appendixenv, publications fl achievements I3, 73 Al ORI %, 2
RIS RANRFFARBERINR AR,

o XISCRR TUHEAT T,

« {BX 1stlisting AEIREUSI, SURAMAHRHE,

« 51T NASA/ADS Export Citation AT a4, s BEHEFahE o DG &2
BisTEX Z i 5

v1.0.1 2022/03/06

o TGRS ROCEBENAS SNEDR, PR T 255Gk 5 | i 2O IS
BRZEAUARIN, R SCS PESCZ AR — AR B3R ], \texttt
an @ REAS A AR an %, NEBCRF ],

v1.0 2022/02/23

© BRARA,
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(1) BORFAAARIARE (FEXHM, HAFMHIENBH) 550K
PRI H %o

(2) HTRIEIER, SR T2 EgR A LSRN B,

() NALWFRITEZZMME, (B AR L,

4) WXHERNTESREN. BNHEE. BF eSO RIS,

(5) BfF: IHEYIERRR, P, S, RN L ML EED
HFo

a+b=c (A-1)
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