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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 intro-
duction 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.

Key words: TgX, ISIEX, CJK, template, thesis
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3] 1.1: 5451 Andrew S. Tanenbaum F1 W. Richard Stevens [ il G 1k .

¥4 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.
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A IHEAEE AR, IR AAE [12], XAER .

A IR S SR AT AL, 2 ARTE URL. REEL T, URL ARTEET
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\RequirePackage{hyperref}
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\RequirePackage{hyperref}
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1.6 A3k
VU A (1-13), o p(y[x) R IE%s p(x) WSl sk p(x) FIH—fo T

pxy)  pXxly)p(y)

- = 1-13
p(y[x) o) o) (1-13)

WX AU Z , TeX Wil happy. 55 —1> amsmath f{11-
detK(t = 1,1y, ...,1,) = Z(—l)'” ﬂ t; ]_[(D,- + A,1;) det AD(T|T) = 0. (1-14)

Ien iel JjeI

i A1 5 BER B 5128 7 ARZ A IR, W ABGIEH WIS U % T, RFES A
e — € E b b7 amsmath (308, HZ BRI HIA:

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

b b b b
=/ {g(y)Z/ f2+f(y)2/ g2—2f(y)g(y)/ fg}dy
HLAW VBB X N2

max FOx,y5,95 . ym)
subject to:
G(x)<0
3 (¥i, Y5, -+, yy,) solves problems (i = 1,2,--- ,m) (1-15)
max fi(x y1, y2,**+ Ym)

subject to:

gi(X, Y, Y2, - ’ym) < O

XL ) 2~ SRR B TR FEREEIN OB DY BEREE

1.6.1 A
SR AR (BTEX 26 R KT TEEM M09S subcaption Z5 3R
3.
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SRS R A E RS, Xt W IATEX [R) 2 PT REE 2 %) e . G S 1 [ R 7R 3
EIERALE, W float 7240, B#MALT [(H] 24, LK 2.1,

TEZE

Tsinghua University
K1 R Xfig il 151

@ This is not a bug, but a feature of ISTEX!
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p(x) p(x)

pylx) = 2-1

2.1.1 2K

AN FEIT e AR 2 43 (U0 pstricks, pgf 45), SE4 M FokduE . S Aifs
pgf AN, N T Postscript. BLAMAARZE X BIEX 1 GUI/EE T.H., 41 XFig(jFig),
WinFig, Tpx, Ipe, Dia, Inkscape, LaTeXPiX, jPicEdt, jaxdraw Z55%,
2.1.2 #HE

SRFUMESE (ETEX 20 @RI X T EIER 40515 2% subcaption 7240 i HH
Y.

2121 —1NEF

— R EIEAR R AL TEIF A IR T . Z T ARR T Bl e F5 i A HESCR IR AL A —
SR SCE A ERT Y, a3t W A ISTRX ]2 mT AR 2 A e R, ) SR i ] 6] 5 7 8
FIERALE, 56 float 240, BRALT [(H] 24, WK 2.1,

TEZE

Tsinghua University
Bl 2.1 R Xfig il 15

RepZ 8, EWIBIRE, R, fEIbT 2%, RUkmaAE; Emahti: e
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K22 WEHTEIERKIETE (subcaptionbox 71 i)

TEZE

(b) S5 AVPNETE, XA EL . subfigure
(a) BE—N/NETE Hh ] A7 R T 0] 55
K123 W FEIERREI (subfigure 73 71)
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R, BZPAr, B,

WeT-! MEZ AEMALR, SAZ R . W22, Hi A s, JEMAm
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H, BANZFUANE, HEHRIP? ZHT, Sz, RHAW, WIS, =X
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ERKRZIBER " H BT 2nd, WRERINKZ . Mz, WH: FE55FEHE, 18
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FRTWE, F1L, S AN, Rl MR, SR REEHRET
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FEAR 56 T FAs 1 2637 =1~ booktabs., array #ll longtabular, 525 —1> \hlinewd.,
=280 DL booktabs $#2LfY \toprule., \midrule I \bottomrule, E{]5 longtable

REARAFAYIC A BT o AR A HU R MR FR A3 il PAERE A 6% \hlinewd {((width)} ¥

2.1 B APRESEITER K, AR RT I TS RAW, B
PAZE chapter JIRFEAE BT ] 3555 — SRR X AR 2 H BHE R
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XA g
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fifsk A SPSCHERNEC

The title of the English paper

Abstract: As one of the most widely used techniques in operations research, mathematical
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 programming, multiobjective programming, goal
programming, dynamic programming, and multilevel programming!'l.

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 book!>3!.

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:1727"'7p

which maximizes a real-valued function f of x = (x1, x, - - - , 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"|g(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

J(x) = fx) (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
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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
gi(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,

P
Vf(x®) - _Zl A;Vgi(x*) =0
]:
Agi(x)=0, j=12---,p (A-2)

>0, j=1,2--,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 program-
ming.

The feasible set of linear is always convex. A point x is called an extreme point of convex set
S if x € S 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
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.
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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

ff%/ R

TSINGHUA UNIVERSITY LIBRARY

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

structure of problems.

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 conventional
continuous variables, we call it mixed integer programming. If all the variables are assumed either
0 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).
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Uncertain Programming (BaoDing Liu, 2006.2)
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B ASCORHE I B R 2 o1

T SCHORHR) P SO

W ATONINSCHRHRIE A . ARATE A AEES PR, X b BB A W
HIRLE -

B.1 B HARALKI

JEEAf, HA MR, 2R, AMHILTEM. iy y, Ha 0. Bz, A
AHJLTHAR, ik, HIEERZ 7. R, #HaNFETRE. mEE, K.

(y[x) = pxy)  pXxly)p(y)

) (123)

EAWANE, At IlE. DA, /e SnCRE, fmimcR! Aol
%, ARTCIL, SOEPAAZ, AIDAGRE, TPAEA, WIRASRIE, AIDURME.
B.1.1 Stk plil
TR SCHCR A, T2, HZR, B2, R, ERmk, %1
W, HARE, TR, ThaBzs.
#1 XRFhHSA B IR i — s Bl T

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

SCEARH: i, k! BEEREMT RT RN CREZprEEd, R,
IRz, i cdkedds: =F2E, RERadl; IrS 2, ERAREm A
PAEAL, BAUEIMAAAT. #EP K3, #ERE), SRE, WHEER, KEHEEZ RS, mit
RET! REZET], &l weAET], il SEZIIHIUESR, @44, m
TNTVER T BB A I T 715 T0)8, DATCRAHTE], IR H T i 7 A R
ATV ) T ATl BR, BRTR, HWHMES, IR, ik, 58
B, g, ESRTME, . $RITMAL, WP, 2 B RS, 55 T
Z

SCERH: gk BRETZE, B4R
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L Tsinghua University
K1 X Fahd s B RRG e AR 65

PR ZHE R FANSCGE BRI T, WA LELREBOS, A2, o
RZIWZH, BASFEZRE, FE2mE? Bz AW, Ounid, Bagx, 58e e
B, ARRVAMEAR. WUHLDIE, SHLOGNRS, S ADAE . SeAdetE.”

LA, BIRCYE, FIo8h, ERE.
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