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Fig.2-1 The person playing golf (Doctoral thesis)
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Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lo-
rem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec

aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare odio metus
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a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras nec ante. Pellen-
tesque a nulla. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur

ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum turpis. Pellentes-

que cursus luctus mauris.
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Fig.2-3 The person playing golf Fig.2-4 The person playing golf. Please
note that, it is vertically center aligned by

default.
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla

ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
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Fig.2-5 The person playing golf B IREX 55

Fig.2-6 The person playing golf. Please
note that, it is vertically top aligned.

B 2-7 FTRIRRERIN . R, BEHE Kl 2-8 T /R RERI A
S5 07 2R B SRR 5% Fig.2-8 The person playing golf

Fig.2-7 The person playing golf. Please
note that, it is vertically bottom aligned
for figure.
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in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,
sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lo-
rem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec
aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare odio metus
a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras nec ante. Pellen-
tesque a nulla. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur
ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum turpis. Pellentes-
que cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque ante.
Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam turpis,
molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum ligula, eleifend
at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat magna. Nunc eleifend
consequat lorem. Sed lacinia nulla vitae enim. Pellentesque tincidunt purus vel magna.
Integer non enim. Praesent euismod nunc eu purus. Donec bibendum quam in tellus.
Nullam cursus pulvinar lectus. Donec et mi. Nam vulputate metus eu enim. Vestibulum
pellentesque felis eu massa.

BT, B RERAE =S

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse platea
dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum fermentum
wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis odio placerat
quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus nibh sit amet nisl.
Vivamus quis tortor vitae risus porta vehicula.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus sem-
per, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam. Aliquam
pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hendrerit risus eros
eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum porttitor. Nulla faci-
lisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla, wisi in dignissim interdum,
justo lectus sagittis dui, et vehicula libero dui cursus dui. Mauris tempor ligula sed lacus.
Duis cursus enim ut augue. Cras ac magna. Cras nulla. Nulla egestas. Curabitur a leo.

Quisque egestas wisi eget nunc. Nam feugiat lacus vel est. Curabitur consectetuer.
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(@) TRIRRBRIIA 1
(a) The person playing golf

(©) FTR/RRIKIIN 3
(c) The person playing golf

(b) FTRIRRIRIIA 2
(b) The person playing golf

(@) FTRRRERIN 4. R, AT
B AL SRR Rt . e —1T
Je
(d) The person playing golf. Here, "hang
indent’ and ’center last line’ are not stip-
ulated in the regulation.
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Fig.2-9 The person playing gol
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(@) FTR/RKERIIA 1 (b) FTHI/RRIRIIA 2
(a) The person playing golf (b) The person playing golf
R
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Fig.2-10 The person playing golf. Please note that, although it is ap-

propriate to put subfigures’ captions under this caption as stipulated in

regulation, but its format is not clearly stated.

B 2-11 TR R RERERI A (18 SCOAUEAE )
Fig.2-11 The person playing golf (Doctoral thesis)
(a) TEIEE (b) Tt
(a) Subfigure caption (b) Subfigure caption
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum

ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
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nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.

2.4 IREING

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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3.4 AREING

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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Table4-1 Table in agreement of the standard from graduate school

D(in) P,(lbs) u, (in) B G ¢(psi.in)

5 269.8 0.000674 1.79  0.04089
10 421.0 0.001035 3.59 0.04089
20 640.2  0.001565 7.18  0.04089
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Table4-2: Overview of the provincial administrative unit of China
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Table4-3 The English construction of the smallest three positive integral numbers

Value Name Alternate names, and names for sets of the given
size

1 One ace, single, singleton, unary, unit, unity

2 Two binary, brace, couple, couplet, distich, deuce, dou-
ble, doubleton, duad, duality, duet, duo, dyad, pair,
snake eyes, span, twain, twosome, yoke

3 Three deuce-ace, leash, set, tercet, ternary, ternion,
terzetto, threesome, tierce, trey, triad, trine, trinity,
trio, triplet, troika, hat-trick

B 3 LASRONRE RS TEE, 5 2 DSBOIRIE a8k, Hpir
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4.5 REING

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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53 KREING

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum

ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
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nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.
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6.7 ANEIEE

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lo-
rem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec
aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare odio metus
a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras nec ante. Pellen-
tesque a nulla. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur
ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum turpis. Pellentes-

que cursus luctus mauris.
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Network Topology # of nodes # of clients Server
GT-ITM ‘ Waxman Transit-Stub 600 .
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Btk B ML HFHHRE L
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!?3!.
B.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 = (xy,x5,-- -, X,) subject to a set of con-
straints.
Definition B.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 B.2 A feasible solution x* is called the optimal solution of SOP if and only if

f(x) = f(x) (B-1)

for any feasible solution x.
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One of the outstanding contributions to mathematical programming was known as
the Kuhn-Tucker conditionsB-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*) < 0is 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,
VS = 8 4,98,() =0
2;g;(x") =0, j=12--,p (B-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 (B-2), then it has been proved that the point

x* is a global optimal solution of SOP.
B.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 € 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 -
Inet2 1 6000 2% 10% | 50% | Max. Connectivity
\ 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 ex-

treme point as the initial point. The successive extreme point is selected so as to improve
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Algorithm B-1 FAsTSLAM

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.

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.
B.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.

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 an-
alyzing 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 as-
cent 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.
B.1.3 Integer Programming

Integer programming is a special mathematical programming in which all of the vari-
ables 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,
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it is impractical to solve realistically sized integer programming problems. The most suc-
cessful 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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