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Abstract

Abstract

An abstract of a dissertation is a summary and extraction of research work and
contributions. Included in an abstract should be description of research topic and research
objective, brief introduction to methodology and research process, and summarization
of conclusion and contributions of the research. An abstract should be characterized by
independence and clarity and carry identical information with the dissertation. It should
be such that the general idea and major contributions of the dissertation are conveyed
without reading the dissertation.

An abstract should be concise and to the point. It is a misunderstanding to make an
abstract an outline of the dissertation and words “the first chapter”, “the second chapter”
and the like should be avoided in the abstract.

Key words are terms used in a dissertation for indexing, reflecting core information

of the dissertation. An abstract may contain a maximum of 5 key words, with semi-colons

used in between to separate one another.
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B 11 JUFRENGE, BTk —7m (0
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HEIR 110 DUINERCEH) RAIERD SR bR A BRI B A B s 11

V, = Vi — 4iVj, Xi = Xi — qiXj, U; = u;, fori # ], (1-10)

Vi=v,, X; = x;, Uity + ) qiu;. (1-11)
i#j

Wiz, BN SHEHRET, ALY ZHARE, PERE
Mo {WHGEHE, HAEILF. &E—KE, BICEE.

Bl 1.1 RERFEX T

P
Vﬂfﬁ—glN&@ﬂ:o
]:
gi(x)=0, j=12---,p (1-12)

/1120, ]:lazaap

2>] 1.1 {554 Andrew S. Tanenbaum f{] W. Richard Stevens [ filr 5 3&1E

&M 1.1:  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.
B 110 [ EARE, 2R

a5 A ERL L1 WE? hi b \label /] \ref HIa]. 2% WA, Jricl THT
o RREEITEhoK, SERFFHEM. FERKTH, WM. HIOVEH, HBR
o MK IERE, FWA—Rl. THlgfE . JERES K. HAHERE, 8 B8R
NHEREAT, BRI TR, SEE R B TR T, ——Egx
TRANRES, JEITRKX o/ MR, B PG el o AT 220y, ARRRLL

o —+

&

@-W:@»# =
or

1.5 SE @k

WIRSH A LA #5 \bibitem, BIRZREHINL, (RG], &
AR E O ESS .

AREIGER S A BIBTEX, 0t +5|H (thuthesis-numeric.bst)
HEEF4r5 | H (thuthesis-author-year.bst )FE, BEARF & AR ST
HRAS =0 (&R SE8 AR IEGEN) o AT, R TRREY, B A xLELb,
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KT AEHS, WL, LSS, GRS, 2ec T,
AAAE T, TSR, SCS% SR B 1anguage="chinese”
Br. LMEUETHIBZALIL. S350, AR SO0R™ (R T2 13,
SRR, TSR bbl Xf.

BRI LB, A4 T MR [13], 3 MR A%,

AR 262 SRR AL, AR URL, SRS, URL g
FERE FREALINT TP R FIIE 7 RO 2 L T IO IR 7
LU RIS S

\RequirePackage{hyperref}
— TN

\PassOptionsToPackage{hyphens} {url}
\RequirePackage{hyperref}

A TR AT LA AT . 2 W E AT AZ url 228500,

1.6 R

DU A= (1-13), Hp p(y|x) AJEE: p(x) A5k 98 p(x) AIH—1L
1o
px,y) _ pXx|y)p(y)

p(y|x) = ® - ) (1-13)

WA AU Z . TeX 5Bk happy. FfA—> amsmath (1 {5i]:

detK(t = 1,1y, . . ., gJ:}]—W”rpdqay+@gmaAme:o. (1-14)

Ien iel Jjel

HIJ THTE R B o 51028 TARZ BRI, Al AR WA B DAL 7. K
FAEE NI — E R A amsmath BSOS, FHE225 Rl iy il :

b b
/ { / [f<x>2g<y)2+f<y>2g<x>2]—2f<x)g(x>f<y>g(y>dx} dy

= /ab{g(y)zfab f? +f(y)2/ab g2—2f(y)g(y)/ab fg} dy
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HIUE T LR R RXA 2 PR -

max FOX, ¥ 55 5 Ym)
subject to:
G(x)<0
3 (Y, Y5, -+, Yyn,) solves problems (i = 1,2,---,m) (1-15)
H;?X Sl YLy Ym)

subject to:

gi(xa)’l’YZ,' o 7ym) < 0.

XGRS R 22 R B T EGEE T CAFE M HITRF
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FoE HEARHNE
21 HEFF
FE45 1 Bk 12 7 U2t (1-13), XHERIE S —F:

px.y) _ p&[y)p(y)
p(x) p(x)

p(y[x) = (2-1)

211 #£H

ARSI AT T2 B (40 pstricks, pgf 25), 524 P ke .
ANi15 pof ANgl, KR T Postscripto [ AMAATRZ X BTEX By GUI {EE T.H.,
4 XFig(jFig), WinFig, Tpx, Ipe, Dia, Inkscape, LaTeXPiX, jPicEdt, jaxdraw ZE2E,

21.2 1HE

SRFUMETE «BTRX 2¢ IR | XTI 1715 S A subcaption 7%
BLRT 15 B SO
2121 — 1AW

—IREIEHER R A AE BN T Z B AR NTE SR AR S 2SR P R L
BN E GRS R ALEDS R, X2 N TR [ AT REE 2 ). 40
REGREIEEFE S PR B, M float 264, BRI T [R] 24, thinlE 2.1,

TEZE

Tsinghua University
2.1 FIH] Xfig il /]

Repzid, A, ARR, AT 2% HIEmeAE: EMiattst: &
MJERES:: ZIMGRERE: JEIMIARERT. WAAK, FAELMG. MR, NTER.
WA T RN, el A EE, JerHG BoTHEE, BBH

@® This is not a bug, but a feature of IXTX!
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— Ry

2122 ZMEF

WRZANEIUAHE L, AT — DB, B84 M minipage B
parbox FLAT L. BN, ESFEE 2.2, BESWA/NE, 47 H1EF 2.2)F1E 2.2(b).
HetZ (i \subcaptionbox, KZATLMRE 2.2 ARFEAFFFEIIUPREL, ] LA
] subcaption ZZf1[ \subcaption (J{fF minipage H, Fii%[E]\caption) 5L
J& subfigure . subtable 2£3%, 184 2.3, AEHH \subfloat. \subfigure f

(@) B/ NEE (b) B AVNEIE , HERIX A I %
L8, ARFREARICHYIS , B Aok
fr

K22 B&FEERKEIE (subcaptionbox 71 i)

TEZE

(b) % A/NEDE, TFEIXAEIE L, sub-
(a) 55—/ NE Y figure H[E]—47 07 AL T X 55 o

23 G FEIERIRIEIE (subfigure 7))
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Bk A INSTHEBHRC

The title of the English paper

Abstract: As one of the most widely used techniques in operations research, math-
ematical programming is defined as a means of maximizing a quantity known as bjective
function, subject to a set of constraints represented by equations and inequalities. Some
known subtopics of mathematical programming are linear programming, nonlinear pro-
gramming, multiobjective programming, goal programming, dynamic programming, and
multilevel programming!'.

It is impossible to cover in a single chapter every concept of mathematical program-
ming. This chapter introduces only the basic concepts and techniques of mathematical

programming such that readers gain an understanding of them throughout the book!>3l.

A.1  Single-Objective Programming

The general form of single-objective programming (SOP) is written as follows,

max f(x)
subject to: (123)

gi(x) <0, j=12---,p

which maximizes a real-valued function f of x = (xj,xs,---,x,) subject to a set of
constraints.
Definition A.1: In SOP, we call x a decision vector, and x;, x,, - - - , X, decision variables.

The function f is called the objective function. The set
S={xeR"|gi(x)<0,j=12---,p} (456)

is called the feasible set. An element x in S is called a feasible solution.
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Definition A.2: A feasible solution x* is called the optimal solution of SOP if and only
if

J(x) = f(x) (A-1)

for any feasible solution x.

One of the outstanding contributions to mathematical programming was known as
the Kuhn-Tucker conditionsA-2. In order to introduce them, let us give some definitions.
An inequality constraint g;(x) < 0 is said to be active at a point x* if g;(x*) = 0. A point
x* satisfying g;(x*) < 0 is said to be regular if the gradient vectors Vg;(x) of all active
constraints are linearly independent.

Let x* be a regular point of the constraints of SOP and assume that all the functions
f(x) and g;(x),j = 1,2,---, p are differentiable. If x* is a local optimal solution, then
there exist Lagrange multipliers A;, j = 1,2,---, p such that the following Kuhn-Tucker

conditions hold,

VI - 2 4,V (x7) = 0

/ljgj(x*) = O’ .] = 1’2’ Y 4 (A_Z)

If all the functions f(x) and g;(x),j = 1,2,---, p are convex and differentiable, and the
point x* satisfies the Kuhn-Tucker conditions (A-2), then it has been proved that the point

x* is a global optimal solution of SOP.

A.1.1 Linear Programming

If the functions f(x), g;(x),j = 1,2,---, p are all linear, then SOP is called a linear
programming.

The feasible set of linear is always convex. A point x is called an extreme point of
convex set S if x € § and x cannot be expressed as a convex combination of two points
in S. It has been shown that the optimal solution to linear programming corresponds to
an extreme point of its feasible set provided that the feasible set S is bounded. This fact
is the basis of the simplex algorithm which was developed by Dantzig as a very efficient

method for solving linear programming.
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Table 1 This is an example for manually numbered table, which would not appear in the list of
tables

Network Topology # of nodes # of clients Server
GT-ITM | Waxman Transit-Stub 600
2% 10% | 50% | Max. Connectivity
Inet-2.1 6000
Rui Ni
Xue THUTHESIS
ABCDEF

Roughly speaking, the simplex algorithm examines only the extreme points of the
feasible set, rather than all feasible points. At first, the simplex algorithm selects an
extreme point as the initial point. The successive extreme point is selected so as to
improve the objective function value. The procedure is repeated until no improvement in

objective function value can be made. The last extreme point is the optimal solution.

A.1.2 Nonlinear Programming

If at least one of the functions f(x), g;(x),j = 1,2,---, p is nonlinear, then SOP is
called a nonlinear programming.

A large number of classical optimization methods have been developed to treat
special-structural nonlinear programming based on the mathematical theory concerned

with analyzing the structure of problems.

i%+% 8044

TSINGHUA UNNERSIW LIBRARY

Figure 1 This is an example for manually numbered figure, which would not appear in the list

of figures

Now we consider a nonlinear programming which is confronted solely with maxi-
mizing a real-valued function with domain R”. Whether derivatives are available or not,
the usual strategy is first to select a point in ‘R” which is thought to be the most likely
place where the maximum exists. If there is no information available on which to base
such a selection, a point is chosen at random. From this first point an attempt is made to
construct a sequence of points, each of which yields an improved objective function value
over its predecessor. The next point to be added to the sequence is chosen by analyzing

the behavior of the function at the previous points. This construction continues until some
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termination criterion is met. Methods based upon this strategy are called ascent meth-
ods, which can be classified as direct methods, gradient methods, and Hessian methods
according to the information about the behavior of objective function f. Direct methods
require only that the function can be evaluated at each point. Gradient methods require
the evaluation of first derivatives of f. Hessian methods require the evaluation of second
derivatives. In fact, there is no superior method for all problems. The efficiency of a

method is very much dependent upon the objective function.

A.1.3 Integer Programming

Integer programming is a special mathematical programming in which all of the
variables are assumed to be only integer values. When there are not only integer variables
but also conventional continuous variables, we call it mixed integer programming. If all the
variables are assumed either O or 1, then the problem is termed a zero-one programming.
Although integer programming can be solved by an exhaustive enumeration theoretically,
it is impractical to solve realistically sized integer programming problems. The most
successful algorithm so far found to solve integer programming is called the branch-and-
bound enumeration developed by Balas (1965) and Dakin (1965). The other technique to
integer programming is the cutting plane method developed by Gomory (1959).

Uncertain Programming (BaoDing Liu, 2006.2)
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Xue THUTHESIS
ABCDEF

SCERH: i, Eik! B R R TR I H: R i Et, B
Bk WA, pril Akttt —H2)n, Reladd: oz,
ELLAMOE AR LAERE, BRI AT RPREE, HIORAS, SR, R,
PAHEZARZ, MUK RIESET], Eit; RHET], frie; SE2ZT]

TR, P22, IS T A AR TE, LICE
27



Bifs B SMSCHERHA I AT (] SR A i A e

NATL, BT I AR5 BUAIVEIIIE ST B8, 2
T, B WHRER WK, I, 17098, ShUTEARL, dEATAE, L.
$RITMANL, NP, A2 B, M. "

SCHUEH: R BRETZE, R

B.1.2 JEZMRK

LFEMTERNL, BT BAEEN . BT A, BITRN, 2%
Wk. JE, A4, BANIAZ . G086, ABAEELE, A5l
iz &L RESF, DMEAGR, TR JLFEI R AN, LREH
Hrs ANIE, RREHH R ASONREIRHE T, SORRERCE A, MITEs A+ 0L %
ZOER. A, X, SRR, KT, MSREHUh, Toihdedi

2o EENSEL.
- F

N Tsinghua University
A1 KT EhSS ARSI 6

MR A FAARERRERE T, AN EDREES, H AR
Zf, BAEIZHL B, Rz AR, DR,
QAR e AR, A LA HLODIE, OIS, SEANLE . B4
WAt

PN, BECNSL Forah, AR .

B.1.3 EEHK

B ITRAGER INZ I, IR ATz . fLF NI, WisEH: & A
fLE, P 2SS, HEFRRE . EE N B, HmE, &k B4R
i, B IR E 2 I AL AR Dhfiz : SRIEE TR, 200 ) TER
AR, WA W, W20, AR, AR, wESGE . #AERIE U
R TZE, ERTELARIAR, B0, M THEE SRR 2R
W, BERD A, BRI s a2 5.

28



ff>% € HERM %

ik C HEMRR

FI T P A B o 2R A AR MU 1. BRI A AT DURENX E, 444
URARIESE, AT DB R B 2 R SO ep  S8)E 5 N input B350

29



NP AR A K R A A AR SCE TSR

TABA EFHELERNZRILXSHRMR

NAEA
xxxx F xx A xx HH4T xx 4 xx H,
xxxx fF 9 N xx K27 xx & xx Tk, xxxx 47 AR IR xx 22+

Fho

xxxx 4 9 HAIE A xx Ko7 xx RICE xx 2400 B4

ZRAVFRIEX

Yang Y, Ren T L, Zhang L T, et al. Miniature microphone with silicon- based
ferroelectric thin films. Integrated Ferroelectrics, 2003, 52:229-235. (SCI (5%, 6
Z5758FZ.)

bk, sk TR ARRA, & REEE B 22 g 1 AR IR AR A . D IR AR
UL TRE, 2005, 16(14):1289-1291. (EI Y%, #2%2:0534931 2907.)

R, KT AT A, S5 SRR AR R BSOS H T2E5T. AR (U3 A,
2003, 24(S4):192-193. (EI JKT1.)

Yang Y,Ren T L, Zhu Y P, et al. PMUTs for handwriting recognition. In press. (2
#¥% Integrated Ferroelectrics % . SCI J5+F].)

Wu X M, Yang Y, Cai J, et al. Measurements of ferroelectric MEMS microphones.
Integrated Ferroelectrics, 2005, 69:417-429. (SCI § 5%, 1525 5:896KM)

SR, Wk, Bomt, 5. AT R RE e I A DA SR 9. RS
A, 2006, 28(1):117-119. (EL Y55, 122 5:06129773469)

(ELBSWL, bk, 3Tk, 5. 55T MEMS oA RS2t b K. b E S
FE %, 2003, 53:59-61.

5 AR

FER A Wite, 2R —F S5 TRk MRS 2 TR A AL DX A R LA e
77 P, CN1602118A. (hiE L HIAFF5)

30



NP AR A K R A A AR SCE TSR

[2] Ren T L, Yang Y, Zhu Y P, et al. Piezoelectric micro acoustic sensor based on
ferroelectric materials: USA, No.11/215, 102. (EE % LR Hi55)

31



y=A
=R

WIINEICR TR

Bkt 35 SE%
WA
¥
£
2
%
PA
B
S
&
2
H#
SRS
ARG RET
£ A A
i
1
%
B
B
i
ERAA KT
£ A H




HIBIHE T

&
i
[
2
I
i
B

PP BUTLE

&3
&
it
N
i)
i
B

ERNAHRE T

&

RS

HERTAET

& H




	清华大学学位论文 LaTeX 模板使用示例文档 v5.4.4
	摘 要
	Abstract
	目 录
	主要符号对照表
	第1章 带 English 的标题
	1.1 封面相关
	1.2 字体命令
	1.3 表格样本
	1.3.1 基本表格
	1.3.2 复杂表格
	1.3.3 其它

	1.4 定理环境
	1.5 参考文献
	1.6 公式

	第2章 中华人民共和国
	2.1 其它例子
	2.1.1 绘图
	2.1.2 插图


	插图索引
	表格索引
	公式索引
	参考文献
	致 谢
	声 明
	附录 A 外文资料原文
	A.1 Single-Objective Programming
	A.1.1 Linear Programming
	A.1.2 Nonlinear Programming
	A.1.3 Integer Programming


	附录 B 外文资料的调研阅读报告或书面翻译
	B.1 单目标规划
	B.1.1 线性规划
	B.1.2 非线性规划
	B.1.3 整数规划


	附录 C 其它附录
	个人简历、在学期间发表的学术论文与研究成果


