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Abstract

Abstract

This article presentsaluThests, the thesis template for Tsinghua University, and
briefly introduces the usage.

The template has been verified by the academic administration of Tsinghua Uni-
versity. It fulfils the corresponding format requirements, and can generate either bach-
elor, master or doctor thesis easily. You can simply insert your informaitnohmain
text into the right places in this example.

Generally, the abstract and the key words should be consistent with thegghi

version.

Key words: TpX; IATEX; CJK; template; typesetting; thesis
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%1% A EnglishfbrE

F1E # English BY¥RER

X A& TauTests B30, JEA BB S TER T Ira#XNRRE. 230K
FAEMF AR Z 87, BT B2 { TauTuesis P M), XA SRSt B 47 B
—E.

/NZE MR R KRG E R, ©

1.1 HmMExX

HHFIH 15 SF covertex EEFF5KSFE denation.tex ik FA N 7
A13FE appendix0l.texl resume.tex B KA S #RIEH i, —FHHI4, @

1.2 FHhEHS

7R (1037-1102: JERXH K. BHEK. FFIE, SREE L, BME
W (A BIUND No il TFo St P B FR RANER, R Eeh
WA SRANR, ARG, &M 2R WM. 5 DMERE “3ulsAE” R 5
Mo FRIMEEMARS L, S HMPON. FNE, B2 M. 5 X HEMN.
Mo JLIEJE 58 AR A0 H Mo F AR IB® S8 . 5RABH, 5K “=5#". &
Bus LB IS, (B s s sk, O s, AL, o R
INKK” 2—. HrpEBseld, SRR, £ 2RI R X, D%
TR AR R BRI, R ARIRE E ST WIHFEB—IR, MNERIREZ
Wi o (AIGF » FRBEMRET ) . CKIAMCK « R MERE) .

WAL RATH BB, BEFTE, BE AAW. HEX, mEaFHE. A
EFWRE, ARAEEEZZA. 5RE. FRER RFHHF "ROR". &84,

@ B (768-820, THBZ, WHINH (AW AR A, AFEEER, U R, I LE R,
HsR ST L. BTSSR S B R B SR I L A B S AR Y P
FIRBASRE. SR LR MR . O RS, BERESCAY, WCERRIH SN B A S
AR BT, SIS AR . R, IR
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F IR, LEEHARES, ©& EK M7, KA “BBABM, LEILEL;
AN PR B, BFPAF LKL FIACRRLEYF AEHT
HCEHBEIFE LMY KBF LB I KT HRERY . CEMN ELFY £, &
FTHERELEY KA LB %,

75 R, HEERARMZE WUARKX, HUEAME, B
HZ W RIG R, MBMmAMEZ W MANY, WRNE, RHEAMZER. §
RHA, B FE. mBEAFTY, MBEHF KT, RS FAATLR, KR,
WAl ZLHF, R Z CERMZIATAL, 7 Ak, BEE
W Z T %0, SO L7 W & TR

BRI, ReDNER. BRIz 8E, ELY, HZ2UE; TERE, ©
BV 284, MEMR, HRZZUUR; RERM, Y@L YEATARRN,
W22 UER; FEUMEZEDR. MBUNEIR, 22U, NNERIE, 22
BUM; IMEB R RNBFTEL, W22 BALY; LB, tLVBEE, W22
CUNB . MBERGEEIL, A2 UE.

MR, RAER, MZTZUR; REBDL. ILATUELE, MZTZUE.
AAIAER, HZZURA. EAEE, YA, SZZUXE. BRERH
K&, Zzlik. BAMBER L7 8ZZUK. BwBhE, MZZLURE. X
ERAE, VEE, WFUE; BEEM.

HEMETR, BRI, EHERAL, WRKETR, RBZADR, TN
TSRS, SRZARE; REASHE, WRTAT ST, KREBIUF; FTH
Wi, BRUFARIET, MRE RBZUAH,; HEHL, WRTALR, FF LR
T, MBZARE, LURELR, HWBIARE,

ALRERFWE, WZZUKE. YMERFFIR, W22 UG BiEFH.
ANFNWATF), z2z Dokt WIATT LA, #%2 UK E A, FBOE
BT, W22 LIRS, B

1.3 RIBHAK
1.3.1 EKFIK

AR P TR K EZBHA =1 booktabs. array F longtabular, 4
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H — > \hlinewd. =%k 7] LL A booktabs & it f{) \toprule. \midrule FlI
\bottomrule. B4 longtable AR i¥IAC AT 4 SR A LA 4] 2 ) 1
PLE# 4 hlinewd{xpt} .

£ 1.1 RS, MERREKFRERE, MAERERIIPHREBRA
EM, FrCAEAG chaptedBAEZERTTH A 55— ME AR . XA
Al HIERS I F.

X i

thuthesis.ins  ALEX Z2%&3C44, docstripg?

thuthesis.dtx i —UI#TEX R .

thuthesis.cls RS04

thuthesis.cfg AR AL E SC. cls F1 cfg B ETR A SO AE R
thubib.bst 2% 3CHR Bibtex FEX3CA:.

thutils.sty  HHKBENGLSEEXE, #iRECHFR A,

@ RIEFHMEE
@ FR—A

HIERE B HRKIRN . R 115148 T AR E 20 R IHIhEE. HK
FERBZLRPEFEN MA@ XA FIEFE7R T W22 A% o IE# 4 H
BIE . T BTEX AR B ASCRERM T \footnote, FTATRATAFGAKEF M
JBAE/N IO T HL B R R 1) 98 B B B /D TR GEE SRR R R A 5 56
Mo

1.3.2 EHRiR

BANVEH SRR T AR R IR, B 0 Rk HL I ) 4% B 3EAT AR RE . W
THT ) B R — R AR 7V, W RARA F T . IS4 5827 LER A 5 TH B
CEEFR, ik 1.2

BEAh, R 12 FRNIEER T 55 TRE: L Eid tabularx B 1X| 37 SEHL
FA BB 2) Wit dr4 \backslashbox 7EFLE N R BHE o

FERRIFEHEBCE — A PRSI : D B BHERR, AL FS)
s 2) ZFERRBTFE— MRk, SRE KU IFHERE T LURE 1.3, B 1.4
fER/NTUEREE, i rT LAt 1.5 F 736 s k. B2 W58 2.1.2.275,
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* 1.2 HIRERRG 1
y First Half Second Half
X 1st 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 RIE  TauTaests 1 F M) o
* KRR
**: ﬁl‘g_lz

® 13 HoMIFHTERE. ® 14 BEAIFHT R

111 222 111 222

222 333 222 333

AFIN ISTEX RIS DI RER A BE P IR A58 A, ANt REREBINE,
B, A RIAERT DAHE SRR B AR E IR R K . IESE R 1.6

W RSB IR ) A A B I — T, AR AHEREAE A longtable B supertab-
ular Z A, BEARXT longtable HEAT T AN (i &, BT DA R AT REfaj B — 48, R
1.7 52 longtable K] faj B4

F£ 1.7 SERBIE.
WA EWEfr RP  KES EBRERE #HEEE K2
INfE] (s)  BFIE) (s) EfME) (s)  WFPE (s)  BSFIE) (s)  3CfF (KB)
CG.A.2 23.05 0.002 0.116 0.035 0.589 32491
CG.A.4 15.06 0.003 0.067 0.021 0.351 18211
CG.A.8 13.38 0.004 0.072 0.023 0.210 9890
CG.B.2 867.45 0.002 0.864 0.232 3.256 228562
CG.B.4 501.61 0.003 0.438 0.136 2.075 123862
sl N
#£15 FHHTERE.
(@) B—TFERKE, (b) BE-AT-EH
111 222 111 222
222 333 222 333
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BR LT Rl

CG.B.8 384.65 0.004 0.457 0.108 1.235 63777
MG.A.2 112.27  0.002  0.846 0.237 3.930 236473
MG.A.4 59.84 0.003 0.442 0.128 2.070 123875
MG.A.8 31.38 0.003 0.476 0.114 1.041 60627
MG.B.2 526.28 0.002 0.821 0.238 4.176 236635
MG.B.4 280.11  0.003  0.432 0.130 1.706 123793
MG.B.8 14829  0.003  0.442 0.116 0.893 60600
LU.A.2 2116.54 0.002 0.110 0.030 0.532 28754
LU.A4 1102.50 0.002 0.069 0.017 0.255 14915
LU.A.8 574.47  0.003  0.067 0.016 0.192 8655
LU.B.2 9712.87 0.002 0.357 0.104 1.734 101975
LU.B.4 4757.80 0.003 0.190 0.056 0.808 53522
LU.B.8 2444.05 0.004 0.222 0.057 0.548 30134
EP.A.2 123.81  0.002  0.010 0.003 0.074 1834
EP.A.4 61.92 0.003 0.011 0.004 0.073 1743
EP.A.8 31.06 0.004 0.017 0.005 0.073 1661
EP.B.2 495.49 0.001 0.009 0.003 0.196 2011
EP.B.4 24769  0.002  0.012 0.004 0.122 1663
EP.B.8 126.74 0.003 0.017 0.005 0.083 1656
133 HE

A E AL RS EE B MRS B, A4 3E 8 aS
\caption*{}, XML AEER IS, Bl H KK H G I B FMm &
HORXX”, B XX, BRT| R F 5 AESLR BAAMMEAL, X2 IATEX
HE S BA RN,

A IXHP T K 2 R AT F] 2 (1) 9 SCB R BE A 40, 2 SR AR B 15 B 5% 5 3L
JRSCH IR AE F BoR Ak “3R7 B ARA IR E, — MR R IME 2
M \caption*, ZHMFEHCE, LLMATFMERE LI1IAE 1111580 L X
PR TR 2 (W UUSE MR

WRRFMELL E g, (EXAREE HIERTH R, e cEER
M —e e, & B AT H AR X 7 Kar & .

BJa, BARRFA @M/, HEST /DI S 2 E D2
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B—TF. EFH FHEKPIT.
Wizzot, 7R (773-819, MR (AKEFFE) AN, ZERAH KIS
K, U¥FK, FNERE—BUASER. SHEILFEESHRE 02
3, FERRERI® .

@ WPEREFKR.
@ BERINKFKZHE .

PRI 2 ELE, BE TR, WEEE, O H#YE, e AR
TR, RAIA. MR oxt XA ik B SR 0 AN, bR 2 In T ERCHS:
(] “IRBEEB”, RO —B3h I A . AT ERBEL STHAT, B T
BHEME RS EA R, RIS AT, BEERIET , MR o K M
4,

1.4 TFEIBIME
B RF R — NP ANE A RIS
Big 1.1 FFAWHET, WX ETF; EEEfees), SELENXK.

c = a-b? (1-1)
(a+b)(a—b) (1-2)

TFoEJT, IRSRAE, A4 H . SRAHMET B, RE R SR, J7E
BAERS, W a2 (518 R HIRETTA E/H )

EX 1L FH: [1ETERZE, #HFEnE, THUZAN, #FRUN, |
# 1.6 HIREFHRH 2

Network Topology # of nodes # of clients Server
W.
GT-ITM axman 600 N
Transit-Stub 2% | 10% | 50% | Max. Connectivity
Inet-2.1 6000
Rui Ni
Xue THUTHESIS
ABCDEF
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* 1111 XRE—ANFI5%hS, ABI
FER TR R . g
THUTHESIS Figure 1.111 XE—NF3h%T, At

BAERGI IR

TR WU 0T, RECETERVE? RN %, £
JUBIZE R . R, A, B AL B, BT RR S, T
T, Rl

BB BURLMEE, SOMKIR T A . S ETIE R, 1L ST
Ftbl, KA VT OUEL. TR B FERORDC KB
B

w1l YrH: [EH=4E5 —AMNENAETR? S TAMEF?
fA T2
ZAFEENAER! XHA&SYW, FEATE, EREEE, BEAEW,
TS H, REFKE, SIBR2E, 225 G, FsEREHE, LK,
HEfm R T, BEERFEEL
IR 11 RATHE, KAE B
©(X,2) = Z— y10X — ymX"'Z'

= z— MrIx — My~ (M) ymzA

0= (€% (1-3)
{t= 0, (1-4)
%= (€Y (1-5)

REEHE, GER. BRI, SRR SIEHTH, NIZRBTR, J7LR
R, YLUEE, HXAER. ERBG, ERTE, BURR. B2 LIFEE, HZ L
RN, HABAT, — %88, WERS, WiEMRLZ. ERAL, MIERY). 5
%n. spLAfEIRE. SN S %0, TSN BaNER, S NWED) . A2RMFA, H
DIMF K. AN Z A8, "R 2. Sfd, TR FRZER; RTFZ
B, TR FHAF R,
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PN 11 WA ELBE SR

x=y+1 (modnm?d) (1-6)
x=y+1 modn? 1-7)
x=y+1 (mf) (1-8)

(FHD): Koo, TWEE, Y8R, ATHt, SYRE. KUHE,
INRLRY R ISR N JE IR o ¥IEAR A, & IEMEdr, RE A, TR l. B R
Yy, T3 B RCT

(BED: Krfg, BTUBEBEAR. BRZH, HE M. LEHFH, 1
b, AHwE, REEW. RERAEMW, L&, AR, KA. STTEf
g, BAT A L, REATHES.

SIFE 1.1. (HFAEZR) RREZERSIEF

b b
[ tro0a0 + F009°] - 2609909 F ) iy

- [ b{g(y)z | 2.4 £y | " 26()a0) | bfg}oly (fa)

TATEATIT, BAANE. MEARE, AR . BRHEALK, &%
L. EKAEX, B EREE. MEHBE, KiFHESE. BFaAaH, T
AR . BESNE, ¥ HBEK. FR2EE, EmER.

EE 1L PRBNE, HZBIR — & (DO
y=1 (1-9a)
y=0 (1-9b)

EWE, EFE. L4, FEAL. TARMZ G AR ML E T, S
LD WA, SRCLWEA. WP, RmRE, FIEZZ. XZXX, iz
1o EEFK KEFTYITAS, MARNZPE, #JLTE. e, ENE,
A, O, DlZ, 2N, Nk, R, RIEHE, EEAR. SIAE
B, BFEYW. BANEE, BlEESR. MEEE. BITERS. ARHITEA.
FETIANTE 5
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IERR 1 #eR R Bt e £ AR, EAEE TR, MEAE. A
MG L, BB W, EEMPR?

RUTFZANBI, AR EE, BRER, Fi#. B2t m-FHEE R
REZHREEUR S, BBMEASARTEIZA? WUE 72T h2th. &
AP ?

ERTAEER. ARMEFERZE, MR THY, BEEENEMET? A
B E: “BIRTAE L, ATLAR AR — A CXHEAE )

IR 1.1 DU)IERCE I (A L) R 5 Bl B e Wr e A B

Vi=vV, — aivij, X=X — diXj, Ui = uj, fori # j; (1-10)
Vi =V, Xj = Xj, Ujuj + > g (1-11)

i#]

BBRER, R L. FAREF. ALFIUT, ZERE, WHE
R OO ELi AR LY. BT, KRR E.

Bl 1.1 KEREZENMIT
VIi(x*) - jzjjl/legj(x*) =0
4igi(x) =0, j=12-.p (1-12)

1,20, j=12--.p.

%3] 1.1: JESH Andrew S. Tanenbaurfi! W. Richard StevenB & Z1E.

¥5#8 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.

A S| P e 1,108 7 fn_E label f# FH ref BIHA],
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1.5 SE Ak

MRS H BT LU E L bibitem, EARE SR, (HREEES], &K
ULHCHEENE.

A AR A8 A BIBTEX, FEN3C 4 thubib.bst ZEARTF & 22K 115 2% 3
B (I ERES HARMBEANR) . BEEXA T, TR, BFX
Lel-6] SeF Rk i 90, A4 3c B0, A S 218, S i e B4, FRH
&S], e S SCERICIN N lang=" ‘chinese’” F B, LUMEREATAHN A2
FiAh, EZA bstxF FSCCER ISR R A3, R A AR,
FEE bbl 31

A IRAEE EAR, AA W LUZAE [12], ZAEFEE,

1.6 2R

A== (1-13), HA plylx) AEK: px) A5E%; 28 p(x) HIH—
S

px,y)  p(xly)p(y)

) - pw) (1-13)

p(yIx) =

WX HE AL, TeX Hiidk happy F&—4> amsmath ¥

detK(t=1tr,....tn) = > (-D"'[ [t [ [(D; + 4jt)) detA® (i) = 0. (1-14)

len i€l jel

HI T E BRI 0 51126 TR A XIS, AT UABIEHE MKEOLE &R 7, K
FAEE AR IHE— & B LA amsmath 3RS, 52 HBH ) F

b b
[ Tro0a02 + £2a07 - 2£ (99 F)ats) ey

< (Moo [+t [ ¢ 210000 [ ra}ey @

10
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HSEIE ] LR B XA 2 HHK -
mXaxF(x, Vi Yo s Yim)

subject to:
G(x) <0
(V5. Y5+ » Yi) SOlves problemsi = 1,2,--- , m) (1-15)
maxfi(x, y. ¥z, . ym)

subject to:

Ji (X’ Y1, Y2, - ,ym) <0.
BB 1 5 A B T XU CR A ) K0

1.7 NS

SRS R — AP F R EEE TR E L, WAL EES 2N 52
PN INEER (——), XFRRAE M. BrlhEE LT — AN N5 a4
\pozhehao, FH LI ¥

o XE—AN—HNS

(1) R AEER

(2) ARIZIRIAEE [ F BE
o BURIXA B —Lk
o BN — St EIX .

BOIARZI R BN R ERAR K, B HE & L8 paralist 1 () 48 3R 5,
FE KRB —2, I RIE AR, B LU \itemsep K. paralist 5 7] DA
JI B $8 AR IR

11



B2F R ANRICAE

F2EF PpEARHLME

21 HEHIF
EER LR RAIET TN A (1-13), REREAE A —F:

p(x.y) _ p(Xly)p(y) )
P09~ P 1)

p(ylx) =

211 2£HEF

AR TS BT 22 B A (T pstricks &), SE2E MR E SRRE . 4
N543 pof A, AMEIT ps. HAMEF R Z 405 KTEX 1 GUIEERI T A, 4o
XFig(jFig), WinFig, Tpx, Ipe, Dia, Inkscape LaTeXPiX, jPicEdt jaxdraw&:4E,

2.1.2 FHE

SREHESRE (LTEX 240 B4R R T TR AESF subfig 193
W SCH

2121 — 1B

— R BRI T . Z BT AR B2 48 I E HERRCSCR EE )
AL EA—E SIS AL B NS, X AR IATEX R 228 20 A& 4n
RERFIE EFAETERALE, W float 26, BIRET [(H] 4%, bk
2.1

Hello, Xfig!
LittleLeo

K 2.1 FIH Xfig ZHIE.

@ Thisis a feature ofIEX, but not a bug!

12
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Hello, Xfig! Hello, Xfig!
LittleLeo LittleLeo
(@) B IER (b) B —ANEE . I RARBIRKE,
B B Ba#AT, XA captionil & X
I

K22 B&TFEREHKER.

REFZIE, EIHE, AR, LT 2R, MIEMEHE; 2ijE6eE; #
MJa e ZMJERER; B A RS . WAHAR, FEXME. Jprt)E, WiLE
Ro MZAHIMETRTE, SiaHE; SaHESE, S HSK SMFHKE, &
BHS; SEHSE, KIEHL; SIEHLE, SEWHE SORHES, L8R
s BUNTERS Y. YIRS TOJE N2 FIZETE R B /EO1E; O IEMESE;
BEBMEHRF KrmeEf; BEmERTF. ARTUETRA, S8
BH A HARMARGEGR. HTEEHE, MEEERE, RZAH!

— (R

2122 BN ER

R ZANE AR BN, AL —ANETE 8%, 04 A minipage B3
parbox FLF] L. BN, iHZEHE 2.2, BEEWANNE, 202K 2.2afK 2.2b,
HEFH A \subfloat, HNEFH \subfigure Fl \subtable.

W EHEBE. IE, ProilfeE2gsd. NJEEmEmzE. e
B BMAMNIG, HomSt, AR A F5ERT, HEEHRELPE, BN
Z; BFERE, HEERIETEE, BN, BINES, KFMHEL %
AREF! RBERTELKIT D, B2, W2,

WP B Z AMEWAR, BRANZTGBERWER, HZ2 XN, HBAHRZER,
MEMNITRE; S2ZAN, AW TR, mH2ERIT. 2iHEmE, &
mRe EANZITUAE, BAZFLUAE, HEHRIFE? RH7, #IimE.,
AHF W, WEHNE, HE. FE T2, R BmdHauess, EEmaEH
B RHREW, AR AR, WA, TR, AR, NEmKE, &
W, RREE . SR B TZ AR, LRRZEE “M” B “HF" 2=

13
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Hello, Xfig!

‘ Hello, Xfig!

LittleLeo LittleLeo

K23 HHE—ITHE. K 2.4 FFHEFE-AE.

&, MBRMELZ . Bz, WE: FERFERE S, EAUE, CRUEE, B
TR, RGP IEZ A, TR, REE SR, B LZAN. &1 AR, SHE
JIRAGE S, TR ENTHE . SLTIRET . &7, i, 2. M7
i, HEALA T FL7H: “= AT, a7 RS T A DAL, JiiA b
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As one of the most widely used techniques in operations reseamathemati-
cal programming is defined as a means of maximizing a quantity knowrolgsc-
tive function, subject to a set of constraints represented by equations and inequalities.
Some known subtopics of mathematical programming are linear programmirlig-non
ear programming, multiobjective programming, goal programming, dynamgzgmo
ming, and multilevel programming.

It is impossible to cover in a single chapter every concept of mathematical pro-
gramming. This chapter introduces only the basic concepts and techniqueshef mat
matical programming such that readers gain an understanding of them throughout the
book.

A.1 Single-Objective Programming
The general form of single-objective programming (SOP) is written as follows,

max f(X)
subject to: (123)

which maximizes a real-valued functidnof x = (X, X, -+ , Xn) Subject to a set of
constraints.

Definition A.1: In SOP, we calk a decision vector, ang, X, - - - , X, decision vari-
ables. The functiorf is called the objective function. The set

S={xeR"|g(® <0 j=12--.p| (456)

is called the feasible set. An elemeqin S is called a feasible solution.
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Definition A.2: A feasible solutionx® is called the optimal solution of SOP if and
only if

f(x) > f(x) (A-1)

for any feasible solution.

One of the outstanding contributions to mathematical programming wagrkno
as the Kuhn-Tucker conditionsA-2. In order to introduce them, let us giveestefini-
tions. An inequality constrairg;(x) < O is said to be active at a poirt if g;(x") = 0.

A point x* satisfyingg;(x) < 0 is said to be regular if the gradient vectdig;(x) of
all active constraints are linearly independent.

Let x* be a regular point of the constraints of SOP and assume that all the fusictio
f(x) andgj(x), ] = 1L2,---, p are diferentiable. Ifx* is a local optimal solution,
then there exist Lagrange multiplietg j = 1,2,--- , p such that the following Kuhn-

Tucker conditions hold,
p
VEi(x) - _Zl/l,-ng(x*) =0
j=
jg;(x)=0, j=12---,p (A-2)
>0 j=12---,p

If all the functionsf(x) andg;j(x), j = 1,2,--- , pare convex and élierentiable, 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 functionsf(x),gj(X),] = 1,2,---, p are all linear, then SOP is called a
linear programming.

The feasible set of linear is always convex. A poirs called an extreme point of
convex seB if x € S andx cannot be expressed as a convex combination of two points
in S. It has been shown that the optimal solution to linear programming correspond
to an extreme point of its feasible set provided that the feasibl® sebounded. This
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fact is the basis of thamplex 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, whichldvwoot appear in the list
of tables.

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

Roughly speaking, the simplex algorithm examines only the extrenméspaf the
feasible set, rather than all feasible points. At first, the simplex algorshlects an
extreme point as the initial point. The successive extreme point is edleotas to
improve the objective function value. The procedure is repeated until no iEmEv
in objective function value can be made. The last extreme point is the alotution.

A.1.2 Nonlinear Programming

If at least one of the function§(x), g;(x), ] = 1,2,---, p is nonlinear, then SOP
is called anonlinear 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.

Hello, Xfig!

LittleLeo
Figure 1 This is an example for manually numbered figure, whichldvoat appear in the
list of figures.

Now we consider a nonlinear programming which is confronted solely with max-
imizing a real-valued function with domatR". Whether derivatives are available or
not, the usual strategy is first to select a poinfRA which is thought to be the most
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likely place where the maximum exists. If there is no information available/leich

to base such a selection, a point is chosen at random. From this first poit¢@ptat

is made to construct a sequence of points, each of which yields an improved objec-
tive function value over its predecessor. The next point to be added wethesnce

is chosen by analyzing the behavior of the function at the previousoiritis con-
struction continues until some termination criterion is met. Methods basedl thnis
strategy are calledscent methods, which can be classified afrect methods, gradi-

ent methods, andHessian methods according to the information about the behavior of
objective functionf. Direct methods require only that the function can be evaluated
at each point. Gradient methods require the evaluation of first derivatives leés-
sian methods require the evaluation of second derivatives. In fact, there ip@aosu
method for all problems. Thet&iency 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 irstgger v
ables but also conventional continuous variables, we aaiked integer programming.

If all the variables are assumed either 0 or 1, then the problem is terrmerd-ane
programming. Although integer programming can be solved byegmustive enumer-
ation theoretically, it is impractical to solve realistically sized integer programming
problems. The most successful algorithm so far found to solve integergonoging
is called thebranch-and-bound enumeration developed by Balas (1965) and Dakin
(1965). The other technique to integer programming icthiéng plane method devel-
oped by Gomory (1959).

Uncertain Programming (BaoDing Liu, 2006.2
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