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Abstract

An abstract of a dissertation is a summary and extraction of research workand
contributions. Included in an abstract should be description of researchtopic 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, hitszthesis, thesis
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F1E %P

BBt KR, N IERAL, 5580 70 5 A8 ) BUZ T 5, AR S5 ALA8 A
SR HUBOREOR, (HR RS L e AT TAER SRS AR B ok 1 VF 2 HOR M,
Horpp 0> FEW — A o) AR FESS M BE L a8 AN E SIATEL, - RO ITE L3R
NS AL B FEETT R —o ART TAHLES NAE S M5 oot TAF
I, M55 HLes NAESESS I AR EE S 1 B MBI I 5 18 2 kb, Bl s
5iv GRARA VAR RIAEEAN OB, DL R E B, RSB T A
Wik, EHRERAIE ST ARSI TAER RS ILES N, BRI
A T BT YL A4 AR 2 AN SE I, DRI AL A8 N D6 23 R A% 0k A S0 B AR AE
A AT PUE RS E WIS TR .

TR BaR ), H ) — A RS R A I ALAS 7 ) TR A ) AR RS
RS2 B P RFAE 2 I8 BIHTELA, 28 (R BT DG &R, AH B T S AR I ASE 2 2 Sk AR A7
PIA LS, HLEe 5 ) I DAE 3 W ik B AT IR S R #% . 72X A4
ok, SR G ) 7 VR A BTN TR R SR R R AR U & 5, IR
Zhordy, EANTRTHRE R R T3 —Mirr e R s e S a2, HAT
WO RHIE ) TAEE RHERE &, ARMEAE Fo At st AT A .

IR, DIBFMZ %% (Convolutional Neural Network, CNN) AR 1R
FOVEOR, FETE AU AT 5 2% ik R 1 I 50 22 AU LS 1 B R R,
— e A B T NSRRI RE . AR X 2% AT LU R B I SR A2 B
HOE & T 4RSS RHIE R IE, T8 SRR 2 N 2% 5 ZHE SR 2 2 k92 =Ry
fERIERE ), WML, TFEMH L ghLEs 5 ) 5L 2 1 briE 5 kit
ITINGR, HIHIS A 52 = BRIz A RE

TENLES NHTUICE I 5035, {5 A5 B 8 I 245 2 S IR RRAE AR N Tevt U1k
AP AT R A SRR KRR B A ]/ 5. B, MET AN TR
fiE, AP 22 I 28 300 1 DR B A5 1) 27 ) W] DA HA 92 A0 R 0 B i 0 R B A R RRALE
A LAt — D5 m BRI vk e Re, B 2 7 BN TRHE® T TAE. HX,
b5 BB A S A AR AR RE B T, AR IR AR 1) A, HATe A r 2l
S BT SR BIATL A8 N ATECES 0 A mT L

gr b, AT RBEEAE DA BRI A 8 X 2% 5 AL gl T LR N R e
REF B BB R %, e sk S HLEs NAEAESS MR AS BLRE T, 2
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HAFWME AR, TR & RS VLA NS A = ig . R, £ T
LR M2 LA A\ B S ITBCR A EZ A FE, 7T RLA R BRI & 5%
LT

bEE R, N2k, 5730 )75 ok @z s 8, Xk HLEE AR
i R AR, (E 2 AR S AL a8 AP AR AR S5 M AL B i ok 1 1V 2 BOR M,
Horpb oy FE — A AR FESS M P B L g8 AN B E BHAEL, RO IR LR
NS R B FETT R — o ART TAHLES NAE S AR5 oot TAF 1
P, AR AL NAEAEGE AL AT T 1) H ST 105 1% 2 Phdk, Bl ansh &
5 OGHRARA VMR RIAEEAN BB R, DL E B, ARSI R 7 e Am
Wik, A RERFVIAE. S TAESS AL TAER RS HLEE N, PSE3REOT
A T BT I AR R R 2 ANTILSE ), DRI AL N 0 25 R 8% 56 AR S iR A A2
A AT PUE RS E VT HE TR .

T g AR R, ) — PO A S LRSS T VR B ) AR RS
EHE S B R RFAE 2 5 B YT, 28 (R BR OC 2R, AH BT S ST AR IR ASE R 2 oK R A7
PSS, WL 5% ) IV ] DAAE 3 W ik B AT IR B /% . 72X A4
W, SR G () 7 R A BTN LR IR SR R R AR U & 58, FFI
oy ids, ENTRIFIREEAE R E TR e Mkt 5a2, HAT
BRI B AR R AE Ry, ARMEAE HoAth b S AT

TSR, LRI ZL M4 (Convolutional Neural Network, CNN) AR HIIREE
R, AETHEALA B AU £ (8RR M I S 13 22 AT T BRI R, AR
— LR A B T IS N R RE . B AR X 2% T DL I K B I 2R A2 3
HOE & T 4RSS RHIERIE, T8 B2 2% 75 ZEHE SR 2 2 KA =i
fERIZRE ), WS HE L, FEMH A SENLE 5 ) 55T 2 bR 3 kit
1725, Fdld UG IR S EIERZ R

TENLES NI RIS, 5 A5 FR 0 28 9 2% 25 5] IR AE BN T8 T F B RRAE
KA FEAT 27~ A FEA AR K AL AT FH AT 5

HoE, AT N TR R, AR ) 2l 1 K B s 16 7 =) 7] DAYZ 9
HZ A RE T R AR A BRRAE, W DARE— B IO F ke Re, B &
T E I N TR T AR

Hk, BEEMEAHE 0 AR RE A T, A AR AR I A, HETOAH
VF 220 S5 Bl 17 WA BIATL A8 AU s A T A A

gr b, AT R IEAE UL A BRI T I A R 22 I 4 25 7 it AT DL g ST B s
RE) H BRI 5%, e 3 s iSSPl ds AAEJESS M A B AS TR T, 2
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F28 RPN

X HrrszTuests H7- B 5CR, A8 B7T 55 7Rk b i A A Ui E . @0k
FAEAE B 2 1, B T B (HitszTuests M /R Tl R 222008 SCREAR ) ©, 7R
ISR RER —F . Hon GO R E A 2 A RS 3, AR TR —
SRR THVE P RUE SO, B B A B ks, REAG M. &
BTN R AR E € A AL “hitszthesis.sty” A RE], XEATI%E,

2.1 XFHF

o CORF R R AR TR Y (1987 &1 A 1 HEKIES L TAE
TR TABALAAT, BRI U 7R LA, — R 38 F Rl A %k
o (1) APt 48, . A BRI Z—a AR A, w20 thad, 80
AR, 403 %%, FEEEAVAME, W1 1989 4, AEEH 89 . () WWHSIH
(EIEfREL. 28 /NG Bath. 285 —FARR AT, W34, 4.5%,
10 ™MH, 500 Z2F04%. (3 —MEEMPERRERBE EF . AREIE—
HERRFPHEITEM BGOSR — BT DN T, m—NAN, AR
0o BHIL—BANT, WEHIN. EmANEFIFNER, o, MixHX
PR, BFRARBS R, m=HK, t/)\+M, U+HAY, —FLN\A
& . (4) BUPAENia EZ e R A . R S . NSRS N 2 A .
Wk, =l R, LR B, MEETNTERSE. (5 5460E
T, REEFEZM, TSN AR — BB T AR, A
TV ThH. BhA. TH. e, Bie. TALENHAL. 41345 000 000 2~ B AT EKE
N 345 {0 ABE 34500 T A, EARREN 314500 TARS 324 TF5H
AR (6) BAMBEALEE =L, —BREGHRERS 5 —%, BFmnT
AHGALS 47, N4 Ak 4 A 0L BRI MAN LR 3 AL AN (174 I
F)o “3000 0007, ANEE 3,000,000, /INEUS G FIECINEL s R A A 4 A = A
—H1 . —MNHAMPAR TS 2R T R AT, (7) FEME
INEGRDEE R T A REMES: O iy (EaimaD JdEkm s, ikl
—, PR 20 BEn (BT s, Wi —, BMAE N = 3) #@HT80%,
BISE &N 100, BILEE N 1805 4) BE{KE] 80%, ElidZ:ly 100, HIFEN 80; 5) &K

®  BP hitszthesis.pdf SC 14
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(BT ) 80%, BUJEK N 100, BLAEN 20; 6) NIEHE 1/4, BNEECN 4, A
RN, BUREECN 1, BEN 0.25. NAFHNERAEREE W/, AERGE, W
NR 3 b AR 172, 1/3 %5

2.2 &g

NETARZRCPTAR, AIREIRSIE TR R ORIEFHERERTRE .
25 RSO I slE VR R R, 4R AR N E TR S, R Gl ., 3¢
PR E, RICERT. RS R DOE PR S A A R, S 5
—AFCT R

2.3 RiEHEM )

ARIEHE LT A5 R 51, RIEH . fln, WEi4riiid 2 (Tree-
structured Stick-breaking process) & — N H T3k F e 5 IS AL VL. NIk
YU AR o — Mg 20 W ES i B A2 . b ] DAY B S 50 . SCNAs (R4 i %
DA% 5 (Somatic copy number alternation, SCNA) ), FRHHIN: SCNAs. [t
KEARBL T ITEX s SN X B I

2.4 5|H

G| CARVEIEI GB/T7714-2005, KT gt 15 3CH 51 B SCHR AR 7= B
BTl NARGE—NE04A BA, sl kg s AR e g5 T rses <117
W, /N 4 SR B AR, ERR

(1) 5] FHBRS SCHRET,  fn “ —BEH| 17,

(2) [Fl—kb 5| 258 SCHRE, & SCHR PS5 7 T 35 A s, &7 10

7, WIBESITS, WAMNEIZTS. W, TR T 2R EEE R 02 g
AT IM\inlinecite WA (1, 2], AT RALE cfg SCHF B st 2840,

(3) Z 5| FE—CHRI, 7E3CHERT S “[17 JatniEs| SCoihs. i, ---[A8))5
Y10 CAMP &5 B il g PHO0-197wee oo S0 58 T VE AR SE 219201

(4) MRS SN SCh BRI, WA/ 4 57 51E3CHSE, W “H
SCHR [3] AT
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2.5 EIEMENE

RETE 2.1 KRR PR AE

EX 21 (Bg) FTHABEL MERE.

BRI 2.1 25 KRN A2 — Rl A

SIZE 2.1 FH KRR — PR IE .

IR 2.1 Tl KR A R

ZR3) 2.1 T KB — TR

[B]8 2.1 (Albert Einstein) 5 H KMEIE 2 —FhbRAE
ERE 2.1 TN R

PNIR21 (BEHME) T RN — ML
I8 2.1 T KRR MR

2.6 BH

FARAT B B o 3l B 5 S 7 B L A, SCIRIAART , AR IR 6 o 26 R SRR 25,
Sl O B SE B I o WU AR B SR 2 — Uik, i 14 GB4457 GB131-
83 (O ) driElE . BRmER. il ARG RS GB1526-89
PRUERLE . VR BT S SCPRF S8 NAT & Ik 3 FrailaT KRAsHERRLE . it
FEWE: IR SRR e O IR is RTRARAE B o X IERE AT (1 B R 1%
ATV H RS o AL B AR ARG S T A s 2k, M AE ST i 2 A8
PREERIAR BRI, 2B B AL bR LA . R PSR T U 3 B s 0 RO B BR A A
Tl dn SO B /N 1), A 0EMT, 2. R ENVA RN H )
PIRST RS . 51 SR B I, BRAE I SO0 ARIE S 5 0y 5 UAh, 18
WIRHE R SR AT EABRES S ST 5 .

2.6.1 EEENNASSCRGERRF

A EBNA B CHERPMEZHBD, BEAEERRATS, BEERF
I VAR o PP R g, e 1 RN E R RSO “ I 1-17
FEETET, e RS, Ewscid, EEfscs, Bhis, B3
1B b, BERPICHARME 5 55, JE3CH Times New Roman 5 557, A EFEsiHE
YA B TR B 5B AL, FE A B g HSCE S . Bl
LA ER, pEEE TR TERE-BZ T, ARSI, 2ESH a).
b) SR B & U B NSRS (Sl RIS SCEIBR AN BB 75, 75T
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B2-1 AT R/RRERBRIN (A8 SO )

Fig.2-1 The person playing golf (Doctoral thesis)
TR ETEE E aoEr, BETaoEEz . EHRSCF R, Times
New Roman 4%, 7TS5REXM 5 55 CHPHEZINATH/NS 57, LLUEHR
ORI, ABAE—MEE N5 E G ). [N Rg—. BERP YR

=

B P HEME,
2.6.2 ARRILIRE

AR S SCREE U E2-2 7 o

K2-2 TR/RRERIGN, g SCESR A DR



5 /K

2.6.3 FHEEIFFE
2.6.3.1 FHHE

JE LR (RYID AR GBS0

RIS, R EE R TR e BRI DLt x5 X BLAs A oxt
7 TSRS T B AR X 55 =i Wy 3 Herfy, SRR 507 A — MR TG
J73 R BN A P T e TR ]

L E===sm H24 HTRORIAL R, XH
2-3 ATRI/RRBRIA . i .
Fi . Fig. 2-4 The person playing golf.
ig.2-3 The person playing golf o )
Please note that, it is vertically center
aligned by default.

2.63.2 FE

FE: TEREFERATU R A, SaHe “aREE T o TelE Bz
7, HEA SR AR ER . BHERK S DR “ ittt Akt
FAXT 7. FTLLREE—NERHIRE “a), b)”, JikfEH\subfigure FIHH T,
A e — DN EEI T s R E TR, SUAZEH . 7RO “ ittt Al
AN, AT EEEEH “minipage” 1 “description” M35, TafE, XF55 7520
AR NS A HIEE, 25 AX0E T EE & DLE Rk E .
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2-5 @R

RERIIN
Fig.2-5 The person playing golf

K2-6 ITHR/RREKIIN. EE
FETHR 57

=, IEA
Fig. 2-6 The person playing golf.

Please note that, it is vertically top
aligned.

/

B 2-7 FTE/RRERN. 1EE, K
X5t 55 7 2 B SR E N 5

Kl 2-8 TR
Fig. 2-7 The person playing golf.

FERIN

Fig.2-8 The person playing golf
Please note that, it is vertically bottom

aligned for figure.
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a) FTHEI/RRIRIA 1 b) FTHI/RRERIIN 2
a) The person playing golf b) The person playing golf

) T E/RRIRIA 3 d) FTR/RRIRIGN 4. EE, Ay
¢) The person playing golf B RIRIE et qiit . e —AT
e

d) The person playing golf. Here, "hang
indent’ and ’center last line’ are not stip-
ulated in the regulation.

B2-9 FTR/RRIREIAN
Fig.2-9 The person playing gol

-10-



M RVE DAV RS CRYID ARV B (RS0

a) FTHEI/RRIRIA 1 b) TR RERIIA 2
a) The person playing golf b) The person playing golf

W XHERPCEERINAE GRTER, EREEREZ B,
K 2-10 #m/RRIRMN. HR, AR TA B —hEXR, T
(SN R A Rl S < N (= N R R S RV VAS il AT SN S
FEAT AR, TR AN H 2841
Fig. 2-10 The person playing golf. Please note that, although it is
appropriate to put subfigures’ captions under this caption as stipulated
in regulation, but its format is not clearly stated.

Bl 2-11 AT /R REREREGN (P18 SORE R
Fig.2-11 The person playing golf (Doctoral thesis)
a) K b) THEIEE
b) Subfigure caption

-11 -
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S12-

B 2-12 TE/R RIREON (AERTEZE RO
Fig.2-12 The person playing golf (Not stated in the regulation)
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WRALLE s 8~ —5T, BAfEtabff FH\clearpage % -
2.7 ST A SRR E S

RKTAFE T RAEJR 2106945 1 — AFE T RN A, A2 F. AL
R 15 5 M Tikz B I a0t 5 & 0 1

2.7.1 Tikz 1EE =45

fi ] Tikz 7R Bz O B AR IERK A, B8 X E5AR T E, € EERT. &
BRBCE R LA AMEEE, e, sy, 2 M. A Tikz /FE
Az PR E, TR S IR

272 R1EE

R 2 — M A RREM MM ER T HE, NHT 2. 5 Tikz B 2-13 A[FH, R
TEE RS : (1) 7] DU Tikz 155 (2) AW Tikz 15, 2 —FiiE o
KRR 8, EERASHIRZHE &, A RESHH Tikz BRIAT. 5 ZFiEo
REIEER, SHEESE A, XMMEAZEE Tikz REE, X250 RN
ER. #E# A pdf 58 png FEREEIE . MHIEREREN E3 2GS (I
SEUNTD, MR CRIE. 3% 5D RIFEFRERETE RN, FEEIEIECH
ffiFf\includegraphics & S AR, HNEAZ S NKEEAEEGIEE RN, A
KRR A 58 e M = B, AR IR T AR R BB S 5 1IR30 —30 T .

N T ¥ HirszTuests FIR/N,  HARA g5 H ELAR 28451,

2.8 FTI&

RN HWME. FARAINE . AL, REGRHAREUCR T E Fri@ T i =4k
RASCT KRR S 55 DRI R (HRFAMRLALO. KF—Ri%
ETE, A1 mE-MERKF SN “R1-17 & RFEREZETE K, &
PR SRVHE IIAR AT S, RV EAIbR R REE TR E, Wit T
3, AR SO R ORI SO S R EES, OO B, BRI SCHIRIE 5 5
7 BB BTR S 5. RN T, REAMHRL. KPR
P24 5 B B AT
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5 T
Vo , 3
vEFAE o R A

SEIENH + IR R

P rb, HEA Sk AR A Sk R R T R A EAC T 1T — e, AR LS
AT AT Z AP AR & — R IR A s e, R A b S
T G PR AT R o MR P i DT 4 PR A UL R 2 8 A TR 4 A S A AR 24
MO INA BN Z I R AL

K 2-13 AL R A TR A R = A
Fig.2-13 The diagram of tumor subpopulation evolution process

2.8.1 BBREHILEHIFE

T EA =Tk, B FE A booktabs A, HARuidk :unsk 2-1 fir
e ERMWMME AL, PR LA 5 2RI EMA, MBS . RPEEEN
#EFER, PEIERE. BTSRRI “ =7 OG5 2 M9 RNICT
B By NEUE L AMFEIR, CSRABERAE T, ARV < 7L AR 228
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®2-1 FFEWHF AR BTG R &M

Table2-1 Table in agreement of the standard from graduate school

D(in) P,(bs)  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

MIEE. RN, BATEH BATTIUG . AIRANINbS /i Q3R 7 B
aEHE, EREENS I ENER RIS . fiTJan “ (8587, Rl g, 4

2.8.2 KRIBHILHIFE

ARG A 2 R AE 1 TUHRAS N 1T 75 ZE 5 DU B4 DL T IR I — Fh 2 d
B KRG BB I s () 2 1 7k 3Rk A5, Hpri A (Ftable 335G
VESEILRAS I TR D RE, R4 T T K AR RIS 1 WAL R . N
T REME ST SRS 1 T EEHE D) RE, TR ELA F longtable ZE 6L, BT RAE 25 T
NANE, B RFHERME longtable 5%, Frea il i R k& Xk 2-2 Fr
TNo

EE, KEREXCGERE %

*®2-2: FEAPATBEAL W

Table2-2: Overview of the provincial administrative unit of China

e ffR A aEE T
Bl ? Jext
R H PN
IRl <) B OhxEW
IGEES) H KJg

W BRI X MPAIERRT
LTA i TLFH T
HARE w K&

BRILA Mg IR T
g PH it
LI P Fa T
WL i M T
£73€) fi A e
fake ) I M T
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22 (HF)

2R fIpR BB I
MANES) 5 =Nl
IS & Greg i
HENEEE) i R T
biE ) ol LT
ilEaE ) T Kb
N = I
TR R AR X H BT
ETEaKe) B N
HPR T I HR
Ky /% AT
M B9t BRHTT
A paybist BT
P H V6 X K RLpE T
tES) BriZe P
Hila H/Be =i Nif)
HHEE H i)

TREKRERX 7 RN
WEEEERANRX B BB
AR ATEUX S S
BRI HIAT X i W]

SREES) a =R

BEARCERME 2-2 28 2 TURIARRR “4i 'S (Z:3R)7 MRSl Y B shidsin b %
(1, JERE N TLHIN, & RMAE T P i S B E R TR, KRR 2 T
Ja B UL bR RN S AL B REVS IR 28 A T2 T B TS, tBIE s N L%, BIRX &
Gt 3K — 10 s word SEEA BT CVE LEALE .

2.8.3 FITEA[HRIGAILTH L

WL R 2 21 T8 ] R A S DU PR, R HIE AR S Hoe
BAREKET ATHOR N HEDL, 53— R 0 2 3 Ok B B
FRHATER MO, X ARG OLAR T 22 tabularx 258 N THPRE 73 1 X6 1 PR Al
DU WA B 2 ) 7 iR AT I 3R
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BRI (URYID AR B (B30
2.8.3.1 FIEAFXBTHEATILKEIEI

g IR BRI — M Ak 2-3 Bian . tabularx FREEHAT AN 04 0% 2
® 23 BUMYEA BRI R IR

Table2-3 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, trin-
ity, trio, triplet, troika, hat-trick

e 01 ADSHH KR ERENLSREE, 52 DMSHHKFERIA, His
N X BRI e FERT I, 50 FE AR R A S T8 L E - A5 A X 81— i
RNEBITCH AR KN GEE T AT, X251 N 25 Re i AR U8 e A 1 56 2
HB AT £GP FEEA LA X T, NEXEhRy X 218510 5EAH ], R,
— ARG N BB TGN Xe b X B TE, R RS —8iE N 1
(AR, XFERIALAF RIS, HE T LLER ¢ 8.
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\begin{subeqgnarray}
\label{eqw}
\slabel{eq0}

x & = & a \times b \\

\slabel{eql}

& = & z + t\\

\slabel{eq2}

&=&z+t
\end{subeqgnarray}

At AR

x=axb (2-2a)
=7+t (2-2b)
=z+t (2-2¢)
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PR 1 SNCHERHIR

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!!l.

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!.

1.1 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 = (x,x,,---,X,) subject to a set of
constraints.
Definition 1.1 In SOP, we call x a decision vector, and xi, x5, - - - , x,, decision variables.

The function f is called the objective function. The set
S={xeR"|g;(x)<0,j=1,2,---,p} (456)

is called the feasible set. An element x in S is called a feasible solution.

Definition 1.2 A feasible solution x* is called the optimal solution of SOP if and only if

J(x) = fx) (1-1)

for any feasible solution x.

One of the outstanding contributions to mathematical programming was known as

the Kuhn-Tucker conditions1-2. In order to introduce them, let us give some definitions.
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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 A4;, j = 1,2,-- -, p such that the following Kuhn-Tucker

conditions hold,
Vi) - é A;Vgi(x*) =0
A;g;(x)=0, j=12,---,p (1-2)
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 (1-2), then it has been proved that the point

x* is a global optimal solution of SOP.
1.1.1 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.

K11 *
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 Max.
2% 10% | 50%
Inet-2.1 6000 Connectivity
ABCDEF

Roughly speaking, the simplex algorithm examines only the extreme points of the
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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.
1.1.2 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 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 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.
1.1.3 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,
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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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p(%) p(%)

BAWAE, mARTLHE. DAEMTE, 0! CmoAsE, JAmos! N
BIIEA, NELIEN, BN, WLRE, aTlled, afFRE, ATLURAE.,

2.1.1 ZeMERIR

Ja T RASCERMA, T2 hhk, B2, LB, BRZf, HRmR,
ZIIBER, EATE, BTRKZE, hauses.
Fo21 %
1 REFIRTHEAHIMER T I — AR

p(y[x) =

Network Topology # of nodes # of clients Server

GT-ITM | Waxman Transit-Stub 600 Max.
2% 10% | 50%
Inet-2.1 6000 Connectivity

ABCDEF
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