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An Introduction to IATEX Thesis Template of

University of Chinese Academy of Sciences

Chao Lu (Computer Architecture)
Directed by Xu Zhiwei

An abstract of a dissertation is a summary and extraction of research work and contribu-
tions. 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.

Keywords: TgX; ISTEX; CJK; template; thesis
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BRI THZSE covertex. LEFF5RSE denation.tex, AN A&7 512
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1.2 FéHd
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AU FUNSE, BERALE . JE X BN B JEIE S AR
MARBE R . SREPH, & “=77. AEEBUA BT IH, (H ook iR w2
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FER 2% F R M 10 2 44 = booktabs. array £l longtabular, 4 #H —4
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PANE T STERME T BB RIR, BCE R A% B 2% H 3E47 iR . i T i i
VERE—FANEE I 7, IR E X A A e IERK G H B O 5ER, thin

* 1.2,

®12 RIRERARG

First Half Second Half
X Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr
East* 20.4 27.4 90 20.4
West™* 30.6 38.6 34.6 31.6
Ve B SRIE (ucasthesis £ FH FH ).
* R
#E PHER

BeAh, 3R 1.2 R IEEZR T 54 M N Thag: 1) i tabularx B | x| §7 R SEILRME
HEMOR: 2) Wil a4 \diagbox fEFRKEEN AL .
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Network Topology # of nodes # of clients Server
Waxman
GT-ITM . 600 .
Transit-Stub 2% 10% | 50% | Max. Connectivity
Inet-2.1 6000
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i RTEHIR . AT SHLMERR T . 48, FEU, WARN. L
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(FED): KR¥goe, AW, 99K, =TI, WPRE. KR, SO
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At. L, REEATRTNEH.

SIER 1.1 (At R) —REREZAWHS N

‘];b { j;” F(0)%e(0)? + £)2(x)?] = 2£(x)g(x) f(»)g() dx} dy

= [feor [[r2+ 02 [ =260 [ sefas

ITATETT, SEEMNE. MEARE, SAER . BHHEK, Sz,
P HAEX, RS SRR, A H O, KiHO%. Faiad, FrABuR. 88
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y=1 (1-9a)
y=0 (1-9b)

EAE, JRHIE. A, REA. TR R BRI TS, BRI
s WA, SUMES. Wi, R, FEZE. 20X, /il BE
Ko KERTYIMAG, IARNZ P&, HULTIE. 4, FENE, ENE, Mo
B, MM, 2Nk Nk, AR, KiEE, BEER. MAEE, BrHEY. I
N&EF T, BfEEM. MEEE. BITEAS. MREFEA. SLMATE .

UERR AR EMA S RMmEHz L, TAX# L, EREFETH I, A&, ARARE 2%
t, BoALAbL. FEBTR?
RUAFZREH, HELRIE, FEEE, A& RZEIHFAEER! AE2
MRS 0A 5, ESALRFTERM? WAETZAT M2, TEABFR?
ERTAEE, ARPEHEZL, MATHAT, LHSEEAHZF? A &M
B: “PRFaL TAHmEL!” — R (EEAHF) O



i =7

% —3 iy English #R8

HEL 1.1 WEBR G (et R) REF ERGFARGTTRARNGHD HF
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WAL RE, KRB L. G94E%EF, UALFEIUT. ZHARE, MEHEFWN.
TUE Hk, MHEEILF. B —KIE, BKBKAEE

Bl 1.1 KRERFZEANFS

i) =0 = L2 p (1-12)

%451 1.1 #%]# Andrew S. Tanenbaum #= W. Richard Stevens # Ff A ZF4F o

548 1.1 Poincare Conjecture 1f in a closed three-dimensional space, any closed curves can

shrink to a point continuously, this space can be deformed to a sphere.
[BIRR 1.1 DAL AREE, ZAFA,

s e 1.1 W8? Mk label fHH ref BIV] . FRWIES, Prael1arkl. BE
BTk, SRFEEM. FERTE, P/ANGES. TIUOAERE, ZHRZEIT. kA
WEEE, THeA—l. ThifeE, BRAEK. BAH0HE, 8 LEREG. T/NERIT,
BEURHE . TR, fRAER B TTRRATIE, ——4E%E . BRARE, &t
FRORE . JUH Mgk, XU PEE R, 0, ARRRALEIE .

1.5 ET5IH

SIHEAREB] T 5 &8 CRERE XM\ chapterref &4 M+ SCET 7
20, F2E GERUARBRAET 770, MixA.

1.6 &ECHEk

YIRS R DL E 42 S bibitem, BIATR AR, HZLFEH], SMEAnTLIE
Cfi s

AR HE 718 ] BIBTEX, FEZN U N ucasbib.bst, FEARF & 2442 ()2 2% SR 30
Can RIZE G AR DIV . BEHEZXAMIF, KTHE [1-3], EFXLE [4-6], KT
FEW [7-9], WIIRSC[10,11], RS [12,13], ARiESCHF [14], 2 B0R3C [15,16],
FRA [17]. e 0Hk [18] NI HN lang="zh” 7B, LMESATHRALHE., 5
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Ak, IXAS bst X SCCER [19] XA R 4135, mREA MR, EFahe
o bbl A .

BIAEARE FhR, AR LLXAE [12], XADHER HE,
1.7 2K

U3 A K=l (1-13), HA p(ylx) AJEK:; p(x) AEE; 538 p(x) MEH—HEF

i) = pxy) _ p(xy)p(y)
p(x) p(x)

WX HE AL, TeX Bl happy. FFH —> amsmath )41

(1-13)

detK(t = 1,1, ..., 1, :Z "']_[zl]_[ i+ A1) det A (T[T) = 0. (1-14)

Ien i€l Jjel
AT PR B ER 3 51028 TARZ A AL, AT DLUE WRE R E & 1, KEES
A IR — € B0 E amsmath FISCRS, S B0H I V2

j;b{j;b[f(x)2g(Y)2 + f()?g(x)%] = 2f(x)g(x) f(»)g(») dx} dy

:f{g(y)zfabfz+f(y)2fabg2_2f(y)g(y) fabfg}dy

HSET] LB B XA 2 R
max F(x, y1, Y. - Yn)
subject to:

G(x) <

(Y1, Y5+ »¥y,) solves problems (i = 1,2,--- ,m) (1-15)
n}?xﬁ(x’yl’y%"' s Ym)

subject to:

gi(x,y1, 2, ,ym) < 0.
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iR A INCHERIRC

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

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

such that readers gain an understanding of them throughout the book23!.
A.1 Single-Objective Programming
The general form of single-objective programming (SOP) is written as follows,

max f(x)
subject to: (123)
gJ(_x)SO, j:1’2,...’p

which maximizes a real-valued function f of x = (x1, xo, - - , x;,) subject to a set of constraints.

Definition A.1 In SOP, we call x a decision vector, and xi, xa, -+ , 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.

Definition A.2 A feasible solution x™ is called the optimal solution of SOP if and only if

f(x) =z f(x) (A-T)

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 in-
equality constraint g;(x) < 0 is said to be active at a point x* if g;(x*) = 0. A point x* satisfying
g;(x*) < 01is said to be regular if the gradient vectors Vg;(x) of all active constraints are linearly

independent.
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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 4;, j = 1,2,-- -, p such that the following Kuhn-Tucker conditions hold,

V() - ﬁl AVg,(x") = 0

J=

/ljgj(x*) =0, ]: 1,2,--- P (A-2)
4,20, j=12-,p.

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 pro-
gramming.

The feasible set of linear is always convex. A point x is called an extreme point of convex
set § 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.

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
Waxman
GT-ITM 600 .
Transit-Stub 2% 10% | 50% | Max. Connectivity
Inet-2.1 6000
Rui Ni )
Xue ucasthesis
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.
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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.

A%+% 8044

TSINGHUA UNIVERSITY 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 maximizing
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 termination criterion is met. Methods based upon this
strategy are called ascent methods, 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 con-
ventional continuous variables, we call it mixed integer programming. 1f all the variables are
assumed either 0 or 1, then the problem is termed a zero-one programming. Although inte-
ger programming can be solved by an exhaustive enumeration theoretically, it 1s 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
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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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