1y
= K 1t 77 &

(fl%iTHﬁ) MEOIET B @ MAREK Y

IIIIIIIIIIIIIIIIIIIIII



RAt 5&E

(BT hR)
MTHh # # HAH #

KBXF




EHERESB (CIP) MR

BIRE /B g . — KRB . KRB RKFHRT,
1997.1
ISBN 7-5618-0940-9

(2004.8 EHEP)

1.5 0I.#%- I.BE4& IN.0224

o [ A A 4 CIP 38 155 (2001) 48 05843 S

&
= o

Ao FHaHRIRFEEEE
SEHHBRABTEBERE S >

“
1

KEREH it

% X

KRBT TR 92 B KB X% P9 (454 :300072)
www . tjup . com

RATE :022-27403647  HRMGEE :022-27402742
Rt EHKEE _EpRl)™

£ H&FEBE

148mm x 210mm

10.75
310 F

1997 £ LAB 1M 200448 A 2R
2004 4E 8 A 6 K

16 001 — 19 000

16.00 7&



ﬁﬁﬁﬁ% -1 -

EiTARBT S

BEHFERES ARENEZE, B ABRFHNRESXIF . *E
RREN R

REHAZRFRAERRNY -—FRAAHZ CHEBRL HEEH KRR
B ARTH-PHAREXZE EREBRAABHRALFES,CE
THTHBAWAAY BHENT AR LRNELRRARL
FE,EETFHT WA RELR T SRR, AEE AN
REBE Hk, GRS ITREZF T REXEMANAWHE ¢
HETE. '

ME) AEFE R ERX XS, FREZFNEL RN
WA

£&
2004 ¥ 5 A
FRERFEFER



=
i

it

BI

ERBRREFRAXNER  RRUCTERREARS TR R T
LEREH, URARREFRBE. ER-TIHXNEAKFLX.
R_Z+ERMAETHANNERNATRER K, CE BHE
RATEREFANHTRREXRAENGARP.

BRRCERT T ENAERES H aTREFMERFR, RET
HAREREHRSEROA AW TERLFRERR T EZREHK
FEAER LEEGRBRENEFRBIHRETANERT R
BRETEEMREERAFZBRHES , RNBMT ZEAR L
HHMR .S ERARN G HIARNEH S ERLWEFE W HELE R
5&&7% BERTELKMERBOANRARN T %, Bl TR
7 SE R 1R 60 3 07 ¥, IR 4 2 DAAR BT W )RR 3T R, DU 4 B H A
BRWENEIPFRTT RGO EA AT - HEARAKE 0
I, RAVR 4 B 2 2 oy 9 A, AL WA A

AFARENERH BAEZE AREFLIRERFMRERKNIE
EHEEI FXFETEA IR ALAREMTERAELEF T KT
RENEH BTUEINENAKF CEIR AEATIRRIRE
WHAIHRHN ARBEARNELH.

19ENIRFARERBEZZERCAEREH DA,
BNEAFERAZRBEHR B NARE SR 2E S L AAFERWTF
EREHFIASEZR AT R B UEL, F 4T HE MK
AW, ERXRY , B ERE, RN EHEE, FTRAXK
BAFREAEE, BRTHE RARGFHTHERE.”

W HE AR, e R RA TR &, B0K A FUMIPRE.

{EE 1996 £ 4 A T RBRERFR



%5 B e 1.

"B U
A\ B B4 AMESBRHESE
AUB B4 AMES B WHE
ANB B8 AMESBHXE
ACB £5 BEEESA
A-{p} MES A PRIBRTEp ERES
A+iq} MEA A BNTE q FHES
x n 45 &
R n HEE R %S H
-1 for} B T A el e B P TS
a’ & a HEE
B' M B HIEEE
B! %R B HWGERE
f(x) HARR%
F(x) & EHRRE F(x) = (f(x),,fu(x))T

V f(x)=g(x) B f(x)MBEME
g(x) =Vf(x) = (a—axril,...’_ng)T

V2f(x) = 6(x) f(x)HHessekERE, 5B i 175 Fﬂﬁﬂﬁ?%%%%—?

J

c;(x) £ i TMARER

c(x) Eh= e Tk &l
e(x)=(e;(x),,e(x))"

Ve (x) B i NARBRBE R R

x BRI IR B AL R

X, B x" B5E k YGRR



<2 - Sy

S = {xlx Frig R

W RFEHEFRK x REERES)
x€ES xBTHEES
x &S x RBRTHESES



H =

HSim

% 1 ﬁ %ﬁ{tl‘ﬂﬂﬁﬁ ................................................ ( 1 )
1.1 ﬁ%k,ﬂ@mﬁ%ﬁﬂgg;’;mﬁ ........................... ( 1 )
1.2 ﬁ,ﬁt,ﬁbl‘ﬁ‘l@ﬂg_ﬂ&ﬁ% .......................................... ( 7)
1.3 :g&ﬁbﬁmrﬁjaﬂgnﬁﬁﬁ .................................... (10)
1.4 —ZEE? ............................................................ (12)
2@ ........................................................................ (25)

-] ﬁ ERAEHIRI --ooveereener e (28)
2.1 MEEEIYBREL -overereer e (28)
2.2 é&ﬁ#j’,ﬁﬂﬁ%ﬂﬁﬂ'ﬁ%dﬁ%@ ................................. (36)
2.3 RHEFIRIBYEEAGEIE o ovvverereeseennne e (40)
2.4 ﬁgﬁ%ﬁ& ......................................................... (45)
2.5 $@E%§ ............................................................ (54)
2.6 WIHGEERTFFBRAIREE ooorrrrrrmni (56)
2.7 iE{»h'—ﬁflﬁ% ......................................................... (61)
2.8 %ﬁﬂﬁﬂg@xﬁﬁﬂﬁ .............................. eveessanennans (65)
2.9 MBI ocorerrerree e (71)
2.10 REUBIFHT -ovoerremememesie i ()
2,11 BEBERPEIRR] coeverererrrrriiie e (79)
2@ ........................................................................ (87)

HIE FTHARBRULFE oo (94)
3.1 KAERBREAE BRI B SR -ovvereerrneermeenennes (94)
3.2 ﬁﬂ?%?ﬁ ......................................................... (96)
3.3 Newton 725 ......................................................... (100)

3.4 ﬁ%ﬁrﬁ]&*ﬂ;’é%ﬁﬁ&“ .................................... (105)



2 BAR 7 %

3.5 3l Newton Jo cerreeveecnreetrnentainniiaiiiiiciiieiiiicnisnionian (114)

. 3.6 Powe]l ] [155 37 R T T T T P PP PR R PET RO R PP PP (123)
B R T TR P TY RS LT T PR LTSS PETRTLLIR L (128)
% 4 ﬁ ﬁﬁﬁﬁmﬁ% ................................................ (132)
4.1 %ﬁﬁﬁmm@%%ﬁtﬁ%ﬁ: .............................. (132)
4.2 TIRBIEETTIE rororermemrrriin (144)
4.3 BEUBEESEABETE e, (166)
4.4 g@;ﬁm}fﬁﬁ& ................................................... (188)
B R L RITTTRYTIYIYRIPLIL emssrscaneaias (201)
WsE BEERBIRILTTIE oo (208)
5.1 & ERBRAFBERS BRI oo (208)
5.2 ﬁ&(ﬁ%ﬁ%‘ﬁﬁ ................................................ (219)
5.3 ﬂzmgﬁ&: ...................................................... (225)
5.4 5}}%3}2%& ...................................................... (241)
5.5 E*,—ﬁﬂﬁ“&. T T T (252)

. B T L T T P R PP T R PP Y UL LIS LEP PV IT PRERE (263)
EOE FHAHR - oeeerrrerrrer e (267)
6.1 FNATLRIBIEEARES -oroveereereeremssrnresteneeneeneeneennene (267)
6.2 BISHRMBMHEFEGHEATTE oo (275)
6.3 @ﬁ%{—b&ﬁ%mﬁﬁﬁ\‘% T T T T R TR TLT: (280)
6.4 %%&%ﬂﬁﬂ%fﬁﬁﬁ#% .......................................... (288)
5 R LLRCTTTYPIRLIYPITIVIPLTL (300)
g7 TR B ER Al e (305)
7.1 BBELEHEIR oo (305)
7.2 iﬁ%ﬁ?ﬁﬁ‘]@ﬁﬁ:ﬁ .......................................... (308)
7.3 gq;ﬁfgg;&&mmggw .................................... (314)
7.4 ﬁiﬁfgﬂ ......................................................... (328)

%&ﬂ?iﬁ ..................................................................... (334)



%1% REACFEKR 1>

F1E BEUERER

BRARALTE I e R AE kit R AR RE R R —
Bl BEE R R RABER RS , BB 2 H 28
ZBEAMNKER. AECCBERE FHE L FH RREREH
B AT BN EHNF, UL B R R BE R R R RS,
HBORR B BAAC BB AR  RIG 44 H— R TE.

1.1 HMMFEAEN B FEER G FEABRE

%ﬁnkﬂ@ﬂﬁ%ﬁkﬂﬁ%&tﬁﬁiﬁ%ﬁ?ﬁ?ﬂﬁ e 2 (0B2 %éfl/r
RSB .

Gl1.1.1 BEHEE &8 m DKET A LA, A, . EFRE
Hay,ay, 0, . kK AT B, B,, -, B, XK EHK
B, FR/REEHN b, by, -, b t. TR A B B, GFHUKRKMEBMH c;

T6 AR R, EﬂZa = Z‘b AR —MRE TR ERE
FTENRESERRE .
Bt A, WL B, WIKIBA x; t, ML R R B2 %

m k
=3 S e

i=1 j=1

HISR/AME, LR T HE 4



-2 B AR AT *

Bl1.1.2 E&tYEE RETTH m FFEEB,,B,,,B,,
BEEHR b, by, b, HXEERAEFE n P ALA,, A, B4
P ALY A PR ENFERE B, RV o, BESFME, =5
A FIBARADT d, B A MY ¢ . [BAaEZHEA 7= R, o BE B 52
BAR, XE% SARZE?

B8 A, TR BN 5, By = ) o, MUFBAL R 1
Pefl

BB, EL R A

Z":ayxjsbi, i=1,2,,my
;c;zdj, j=1,2,,n.
ﬂ11.3 *Eﬂﬁl‘ala iﬁﬁmﬁj“f% Bl’stB3yB4’$Em/'\)\
Ay, Ay, As, Ay RFERL.BAS AEBW LURHE IR AE 45 F § 45—, {2
BBt EAN . A, BB, TREEN ¢, MM RES, L
SR
. 1, #BIK A X5HRB;
B+, = {0, KUK A, R B, .

BN 5= D) ogry. RS HE R F 1 5 B/ ELTG AR

i=1 j=1

M-

%=1, 1=1,2,3,4;

y
1

~.
n

m=1, j=1,2,3,4.

Hf =081,
RERER 5,0 0 1 5.

Bl1.1.4 MEMSEDE AXREELERGIFNIFPE
BET . BHAER « iy, ERFERBER, BHBITRE

NI

-



1% RRMAMERR 3

ﬁi%‘%*%%i%ﬁ%waﬁuwﬂﬁ?ﬁ% B RG—4HEE
(%,%), i=1,2,"
BB —H B T 0 By —f(x)Bg—/l\fﬁi'ﬁffﬁﬁfﬂﬂ‘Jﬁﬁﬁﬁiﬁ.
B— AR EEBTFI @0 (1), @, (%), ", ¢, (%), LINBURE R
W 1,x,5%, 5" ERNBEEBERR KR ¢, 01,7, 0, B—PREHE

S a0, (2 WER BB F(2) BIERFAR, TIRM a0, ar, -, a, HILEH

j=0

EHER/F T

Q= Z[y - Z i@ (x) ]

B, mwmxﬁﬁ Aoy @y, a, , N X BeAE B By A PR A . 3 i o) R
SR e/ — T[] RE

B11.1.5 FWIOEHRAZITEDE FITFHEERREKAE
MEAR, WA 1-1 Fia . B 1-2 BRENREE . HTRNEERN 25,
MEREE ¢ FUEREN A, BIEEEN ERRENER 4 RHTE
IR b, BEHTRES A RRZEERMT 2P AL IE M A
BB, MR TR

lZP

11 12
WEIRESD s,¢,4,,E, P BREHER, BHERRE dMh.
it ERREHRNERER , XS0 THHREERE /N, BT



-4 - Bk %

RASR R %Y

f(d, k) =2nde(B? + )7
KR /ME . X TR 4 f1h AR FI AT T 58

HHIRT A RARZEHEHRMN 2P &, ﬁﬁ%%ﬂ?%&ﬁfﬁﬁ%

P(h? + $*)7 /b, TR 9 AR RR BT 32 O FE 1

A= P(hnd:hs . :
BB I RE S TRENNE, AHBEHNEEHR A <4, B
THERAEFR

Ay — f%;h—sz)—z— =0,
A LR iR SR R
7 E(d? + %)
8(h*+s%) ’
FHIRE] d b HEEEZ BRI RS, XA T EHAERRR
di<dsd,, h<h<h,.

B b B LA T RUE S S A R B — R i R oy

Ax

min f(x), (1.1)
(P) s.t.h{(x)=0, i=1,",m; (1.2)
g(x)=0, j=1,,p. (1.3)

Kb x=(x,2,,,%)ER", Bl x Bn EME . ELFRBEFHEE
R ), 5, o x, WREZE; f(x), h,(x)(i=1,,m),
g(x) (j=1,,p) 0 x KERE;s. t. HH I “subject to”" A EF , RN
“ZRRETF.

KB/ MERI R f(x) BN EWRRE, b () (i=1,,m), g (x)
(=1, p)BRRAREE, HA A (x) =0 FRAFRAR, T g,(x) =
ORARNFRAR. N FRERBERKENRIE, B max f(x) =
min [ - f(x) 4L AR /IME R .

BT T3 8 LA 788 v A B Ak Rl B PR R R i p



%1% RALFELR 5

BB 1.1.1 B RERT RN
min s’= E 2 Ci%y s

i=1 j=1

k
s.t. inj=ai, i=1,2,",m,
=1

%= =1,2,k,
i=1
23 =0, i=1,-,m, j=1,k.

#1.1.4 BEARHLE REMBEEREDY

win 0= 330~ Sy ()7
#1.1.5 ﬁr%ﬂ@ﬂ@ﬁ%ﬁ'ﬁﬁw
min f(d,h) = 21tdt(h2+s)

P(h2+s )2
ndth =0,

nzsfli;i+:2t)) B P(hwr;hs " 0,
d-d =0,
d, - d=0,
hfh;BO,
h, - h=0.
WRAREKMAF(.2)F(1.3)H x AR, M8, REF
. AR TERRNESRA TSRS, 28 D, BB
={xlh(x)=0, i=1,-,m, g(x)=0,
j=1,,p, xER"}
# h(x), g (x)RELRYH, N D BHE.
X111 FHx €D,WTF-WxEDEAS x")<f(x), M
R x* BRI (P) B AR AL AR .
Ex €D, F—YWxED, x2x" fHE f(x") <f(x), MR x”
K (P) B AR B R B LA .

s.t. Ag-




6 - BT

EX1.1.2 # x" €D, 7 x" WHEE N, (x*), HEF—
YWxe€DNN (2" MEF f(x")<f(x), IR x* HEAAEEP) )R
HEME. HF N (") ={xllx-x" || <e,e>0}. || - | BHEEL.

FHEEWARERRHBAER (") <f(x),x=x" AR x" K
[BIRE (P) B 4% R R B AR . :

B EABRE—ERFHBENE, MRARERAEL—EREBHK
BARR . RIBEARFB(P) , 2K HIREE f(x)EARKH(1.2).
(L.3) TS, KB ERRTTH D LWBRERKSE. BRE, E—
BB T, RAE G REBERAR, 4 REER 1R RALR.

B x " XRLA BAR R BUE f(x" )RR ABRME, A £ 2R

FEEX 112 FRATAR TR - | ,EEEEAAFT BT EB
B — MBS, VL T E S BB E X .

EX1.1.3 7E n BRMEZSE R b, B LR x ||, 6w
RUTZAN %M

OMER xER B | x| =0, H¥HNY x =08 [| x || =0;

G)MEE xER REB e B lax | =lal- x5

GiXHER x,yER FHllx+yl <l xll + Iy ll.

MFREF N x || b R* EEETEE.

SHFAER x = (11, 2,)TER", 1p < 0, B D) 15 12)7 1
BxWp-WH¥,iEElx|, B

l2l,=(X 151" (1<p<w).
B max |, 13 @ — Y8, B4 | x| o 0

| x|l « = max 1, 1.
Igign

% p - FBCR, BB E MR 2 53, B
lxll,=(> 223,

i=

AR | -, %0 -1
FE AR B 2R B R I %, T LR R R AL LB



#1FE RRALMEER <7

FIRI2EH .

EREPCAERINE AR BB, 7T 3 A AR B E
BRI XK BARACRE . B FHEE P m=0,p =0 B, IRHFLEH
B R AL R AR AR BAR AL W) 8, T AR A 2R B fh Il

IRATARYE HAn R A R RPN R B RS & f(x) h(x)
(i=1,,m)5 g(x) (j=1,,p) BBEMEBE, MBAL/L BB (P)
FRREHERR]; HH P EDRE A hIER R, MR EE (P) R IELR
PERLR .

AL T REFEHRERY f(x), b (x)H g (x)TE, BH—&
FEPRE R B AL RIRE . i B AR BBy K R, MAR B 2R L
PE R B B AR AL R BFR g kMR . 24 HAR SR EON R BOR R3O £
BRI, EZ BArHR . 68 A TR EH BRI SIS R
% AIEAT AL TR, B 1. 1.1 1.1.2 B 1.1.3 BEHEM
R w113 EREAE JE O F 1 WAME, X 0-1 BRI 4 1.
1.4 BREARKIERERRI M. F] 1.1.5 BAH LR IR R 5
.

1.2 EMAtb o] By — A% & 3

RBRARIRIE(P) R EA F R REE—MRTITHE x, €D,
B BIERATAT RO R AR K= — AN ATAS x, %5, 0, %, 30
Hlx b EEEA x, BITFRABH— I RAR, REZAT {x, |
AREH— B x° XRRRAT it h B A RE
BHRHEA x, BRI x,, 0, BR f(x,,) <f(x), FXFHEE N TR
B RS x, O B RIS R SR . 8 RN A x, &
R—AT5 8 p, ERR x, #H 1 p, BBhET BHAA S (x) B PTFRE, —
FBRRIXANT7 11 9 T T ISR R I 18 s HOR B e, SRR, WL p,
PRSI x, + ap, , FoH o >0, BHHE ER—H 0, 0, x00, = %, +
awp, . 514 f(x) < f(x) , Kb o, AEK.



- 8- B AT B

BX1.21 R x 4,3 Frkkp, =0, HHELHE o >0,

BEMa€(0,0)F
f(x +ap,) < f(x,)
BOL, WFR p, HeREf(x)EER x, ReB— D TFHI .

4 fx) B EEN—RFEE 0 F(3) TR x, LHBEHRIV
f(x,) =g, ,H Taylor AKX, H

flx, +ap,) =f(x,) +agp, + 0(a).
Hgp, <OBLF f(x, +ap,) < f(x.), A p, Rf(x)ER x, bH—
NTEEFE;RZ, Y p, B f(x)ER x, S TFREH B, glp, <0.
B AR /2

g.p, <0
B p, RAx)ER x, CH TR F . "

EX1.2.2 DHKXE DCR,x, €D, 5T p, £0, EFFLEL
Ba>0,FMEE «€(0,a), 8

x,+ap, €D,
M#R p, HA x, XF R D WRIFTH .

BR,XF D WHERE, EEMHE p, BRITHE.E L x,
2D WHR R IBAH EF HMERITH, FEFRARAITH.

WERE f(x) M DCR WAEX, Tk p, =0, FEHER
SOER x, SLE TR 1), MR K SAX T D 1705 /A, WIFR
p, B f(x)FER x, ALHTIFT TR .

BB A E A — kAR

SRR x0, % k=0. .

(DBER x, LETFTTREFF p, ;

(QBELK o, > 0,8 f(x, +ap,) < f(x,);

B)L xp=x+ ap.;



