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MERBN LN EERZNBR B ERNT RN ARES
%

MBEFER AR, #TEEAHBBOAE, BEHE, 2
ERA-ABENBN BORREE, EAYERK, T RHME

1.



HRORR S AR B TRAMIFR E¥ SRR R (ZIHHEF
RE)), REIEFE T HMBBM SR, RINREFEFEAN
RRARBRTRBSEESHHM PRMLRE LORAA. B
PLHTHEZ ERER  BRINERES T EH—FEHB FEE
BNBAV A A — K EZHH B, BERAREET R
HAEM BB &

FoABYR, BAOERFHRIMRE, HRENE S IR
R BRFER A BB R A S5 ARG, X SRR %R T Rk
3 52 7~ B V42 F 27 ) T FE R 9 17 78 BY B A AR TR T R R0 it 340 A
Ry ZYRHASHA, HREEBOEF A FERS TR
RESFRATH AR ERME RN, hBEE¥SIFER RN £
B — L RN A SRR R TS iR L BK
E VR TR AN A7 2R AR it — 6 SR B b, IXRE RO SR B
SMEBARRTRMBRIUROBESH, A iR e T 8%
WERRYE EHMA2ERY. RINEIENLEC LM T,
TR AMNEFH-Fo YL ALNXEFREN L FEHE
WETE—ENEE, A ¥ EFFHHLE—-ENANBE N
MR EX—TE, BIXABHBERE 2R, EHFXw
WX, BAVEBND . BATRE T H S THA MRS
FER, —ERAB AR RTS8, RIVA SR A T8
FE.
AR EEN BRI BN SEIEEERAMHENZ ST
SR, —MHEREEX¥HRM IR, XA RE T,
8B RF R A ERHIRE K ERSFEHM BRI E(EE
WREF LB REMEFT ). XA TH ) 578 048 B RE 4R
RT FHEEHRAF(HEMRLFLORE T, B—AW
BREBRFHEN ZETHHY . EXMHUS T EBHFS
FHEENERNBEEREIA = ENEIRBRE D, Xk
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(REMMLFTFEIEAN ZRFEAENERNEESRHZ —Hx
FTo '

EXHMERT  BABRAARINEEIMTEBBREH /N
Ho SMANMBEMRENEIERRESN=M¥4, tIHRBR
WEREFENB LML, —URMLHAE. HAE KICE
REMEFAHERBRERELFR AL LA, D BUE 5
TRz E AR OB R T, D% EEBGEE + %
bz, fefI=frMRRM AN E, FUREATE L, i H R
RENE KR, RBARE D ST EBMEL FmE,
EA R BB R AT, Ti B RBABETEREMERORRE,

BEBRRAMSHE LB RESHR, RERIN—BHTS
ROVHE, BIEHUE T BRAENS Titdl. S THEE, 8PS H
CREMNBFARL, BSH M0 RNERAE — 00538,
AURS TR DMASE % B85 =5, B A5 BN
B BLE BURSENE. REIEN—EARTHL DB
MR REHER T SBOM R, BN EBEEE, BI1X
EBMABRARE, AERER IR SR EHLR K
ZHBRBRINE. BRIVESM BRAIRES R4 2535 %
BRI HEE” PRIERENESISHE, T EREEX
ERENNARTRERBEIROIRERE, RUEFH SR
MEEMH, A—FE ARERBXERBONE BT LR
MRBOHRBRE . RAITQRH LB ZH LM 2B HHE
ERAMABM S, — FHRBRXENENE S INEEERE
TRE,.5-HEREHENHUESF ¥ K L HF LS Rix
ENE. RIMIENHFOROAERBXENE, B, KA
REMB-AENB LTI ERE FHERIECHRNE
BE,

ERELRD, 85T KBOMEHRY, 53 TREEH
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B-E RILICHEZELSH

SRR, AR F R T RAR--REBEFWEN, T
R ARG E SR 5K FIERYRENLFRRE VA XN
B—Wo. ER—-TTHE REY HERERR¥—H, 25F%
g —Fhoxt A ARt R R, LR KM E S ARBIFIT A
L7 3 R FRAR A B AR A AR R BIpEER
FHFMBE SHF (Ernst Mach) 2 & R ¥ K 3 ROEXN BRI — 4
“85t" (Economica ) i ik , IHABEHREHARAR ALTH
—EHETEUTREF QK TAE, VR EREH R -—
AR, — R 2O E AR, EWEREAN (Kreps) T 5, A&
EWMAREB I 2% MRRBE AT 4.

XM T 7E 22 5% 2 v k2 B AR {k (Optimization) . X — & 7F
FEERRER, UTFREFYOE D 2N, MR ESTER, b
KSR RIMERIFBRATE—E, BRR R, 8RR T E
RAREMN MR, RDIH/ROER, NTHEE R A
Rz, SFFEX FEBYE, DLARNTAE, BT %R
TEEN, RRENR S FERER, AN 1B AE,

HMABRRKNL, FH— MRS 98, A AER KRG
OT  BRADIERTERIE, AR AN MR EREAN, &
RAEWEMBLE"RE, IRBRT M2 R2408HE, & H
ROLE, BRRTHHNBE, UL BREHDESRNHLTER, ¥
B SRNMEEE (R AL SHABAEME S —EX, B Mk
THMETHRALEIE  HANB—ANTREEE S N, BA
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{ B A 45 SR (B 5) B TR AR i t SR — o T L

S50 {8 PR R 22 L DL AR A FH T 40 5 S ok A 24T o R B
MR QUR AT O ME Bt R — O H R, TRRLH, X
B R AE AT — T TILR B LR R — BB

1.1 GE5H\E

1.1 RAEAF MK FHR

FELFFAETEW, ¥ 25 PSR 18] BLER BT LAYA 5 B4R 40 1518, i 38
FH S BRE AT, AT AR — AN\ 23R F #0380 R B ok L A1, 8
ERRA—ETHXHB /MRS BELET=RATRAER
MRS AT LB E— DR AR QR T 897 B AL A, Bk % 7 —
ETRRAR/MUAE., MAERSTR BERERFHN, /7
A — AR ER AR B, 7 A B R A — I 2845 BT B
HREFED, BRAEARBRNMGEETHOEIEFE,

BRI AT A — MR R R

maxf(x) minf(x) (1.1)
(OPL.l)s.t. z€G BR(OP1.2)s.t. z € G
1.1.2 %X&ms

FERB(L D), () B EARE K, 0798 5 BUR Bk L
B R, AR B MU T R B, < DB R,
ENREARORRNE, R ASBNRAERORR G £
RRERTHB OIS, VR B TR TI4E, RR AR S
R RBWAR, EEUMRT, TH—AFER(RER)E 5
B AR 5T, B

maxf{z) maxf(x)
(OPL.3)s. 2. ;g (09164)3. 2
8:(x) < 0 = bl

=izl g(x)<L0,i=1, -, m
. 2.



= 1.2, ., m
F F R B R R R MR R ELT &R E T, Bl

max U(x)
s. t. pr =1 {1.2)
(OPL. 5) >0

U(x) BB AEAFIE (OPL S EM R, B R HBEHXN
M.x BOCKELZE, Zorfimid (1 E) . p ANERE, T HlRA
B E. (L 2D)RREBALR.

M ER RS, DA RER BN R R Y
ARERE RS HE F, i F (LA (OPL. 5) g AR (WA,
X E S A A R AL B 5 B, P OR R OR WROR IR BT I 4D B3R
Bl B HE . OB, B AR AL MV AT DL &K A

max flx, a)
(OP1.6)s. ¢, gilx, a)y <o (1.3)

i=1.,-, m.

AL 3)FRRFE B Z RGN, DAt 735 %% 000 4 B it
BR(ME ORFT - MEENHERE. BN L THrgRy
LB B RENBE, 2FFPN AT BB E LN
T,

B
41*9%%5‘]%75%%ﬁﬂ%ﬁﬁfhlﬂ@ﬂ"]%ﬁﬁﬁ%i%%%%*
BERBIE L MO 8, ZE B AL AL AR (OP1, 1)+, B
f(x7) = f(x) ,Vx€G

" R

TR BB SREFFLEHBREMEXN, B FBHKRWK
REL (OP1. 6) B ARAR AT LL S ik



" =z (a)=arg f(z,a) |-, , 2 € (x| g2, a) <O, i
— 1,..., m}

B TR S S M T LR R4 R, ITE RSB & 1T HHE b
M, o=at (p, D), MBE R RN R &R SR R R
HREMEBECER, BRI p T, ST, BE LM
Tk, B L R RBR A BT R,

B, A R RATFR, R T

. GHYHEENE.
B4 & )51 (OP1. 1) ] Fj—
AERZIE,E L1 ER B
f=e s, B RS E R
o RG.CRRRBR) f(o) =
cRT-BEERMA, B8
M b7, & c R, R
11 BRI (OPT. 1) BB B £ £ (x)
ek Bl BEERA LM, w115 S f(2) = o
5GHRBMZA, (xf, = ) HBRRM. K—ABITF, T
SHEFHNE,C BT — ML TE R BT A B A & 4
TREME SR GEI N AT R, f(2) = c H—RBE AR
B LB R, Mo B S B B S BRI S 5 4

PERT AR REORI ST A

B 11 BXRERRBLAB(OPL D& ANERNES ., B
AL (OPL. B4 RAF MBS : —REFEN f(2), E &
R AL FT IR 4B BRER (contour) f(z) = c EREH L HBHRSE
T ZRATE G, B L, TR BT T LM BARE
WRERBL)MTITE CHESEFROFREF .

RKERATTOR R AN EE fER T XA L 1 B AT
BB A

4 -

X2

%

xt
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X F AL (OPL. 2), 8 LAk h
max = f(x)

s. L. € G

SHAAILFIB(OPL. 1) A, B VAT #9447 & B AR 0 1L 171 8
(OPL. 1) B FE,

1.2 BEAMNGFEEER

1.2.1 ¥#5 RH%®

SFFUBERSHERH LU, BB R Rt 2
HELR., WA= HEOHE.

I WEMGAREEN. WRASAEE M HERS, B
MMEMNDESBRE TRETRS SRR, IRMT LR
RRR K5,

2. MENZRRBEN, TR WERERN N, &YX
Ak

3. MR EANMEN, A ESEROBE T, R
AR ERTIMNER BN S M SR E TR — AL R, XA
SRAENN, BN TRFS RS I EEERBCEER B —
PEBNEE -, X, SROTLTURS A E Y
HERMAR—ERR, X— A7 B KR8 5% 54
—BNFEEMERNEEN EB L AES,

B W — i SR AT R B ER Y EE .,

TR, BB EI N EANEEERG AN G E &
BRI, ETBTEN RS S M EROBR AR, MRS RR
P)Liéﬂﬁl&/x‘ﬁi%m‘,iﬁfﬁﬁﬁﬁ%ﬁtﬂﬂiﬁcﬁdimﬁﬁtmﬂ@Eﬂ
BRUBEITTF . BARARAE D EFE X 00, 7 7 P R
4&%#‘%‘@%%&&’9(ﬁié@?&ﬁ;‘ﬁiﬂttiﬁi%%‘ﬁ)‘(?,%ﬁmﬂﬁ

s 5 .



Tt AR AR KB

Sfix) Jix)
fix)
&) ‘
|
[ |
S 4
Mmi2 M4
M
FERRBLAE RO F A28, RN BB R
BT R LS

ME N TF—AEEG S, Vo, €S, WEH A, +(1—2)x,
€S,2¢€ [0, 1] ,MRES S HNE, HOMEEFHFHA o, o
BREL P WER—SBEREAD,

R 3 A€ [0,1],m%E

f(2) = flar, + (1 =Dz ] = Af () + (1= 2) f(a2)
(1. 4)

TR f(x)RM (concave) B3, W REA %S W K™ MEg, M
RBER LB PR ERNEAEMKNTE., XA HXER
A 7 3R 3 b B 30 B R B3 R B 1 T
B (1. 4%

(@)= fla+ A =Dr) Zaf () + (1= f(x) R %
ﬁﬁﬂﬁ f(:cl),ﬁ%bl (1 —7\)(12 “11) ﬁ

f(11+(1_/1)~172)_f(11) >f(l'z)—f(11)
(1“'\)(12 “‘11) - Xz — I

TAUEH, Y o SoERELN, o ANDRIOARA TR

-6



WA R £ ()R PTTEE T f () BB /() < 0,
WME F(2) = flar, + (1~ D ]<Aaf () + (1 =) flx2),
M FReREL £ () 2 MH) (convex) .
PR B 0 F max((f(n), f(e) = Af(x) + (1 -
A) f(x) AR £ () &MY (quasi-concave) .

AR AR R B LAY, Y
HEBLEMMIER: Va e [o,
TLAfGEDY 4 (1 — A f(a7) = ¢ =
max(f(2'), f(*)) < fla) = f(Ar!
+ (11—, EJM[H]B’J HbrR %, f
CURESBRER , R I E E B AR
B id o dn 0L I #0360 o R W ot
NS R B0 8 A 2 A B B AR
BB

WU, FEL TR, X B AR R — RbR A R E UMY o

1.2.2 BHEBOEER

H K EF (Weierstrass Theorem) :

WMREFRERE f(o) BESN, AT R 2ESHH R %,
Wk RR—EFHE.

MEXTFETSHERAE L ESRBEHRAMD.

HL, E--ROERSHPAEE -BROELE:
EH FRTEHRAMNEED FESEE f vAFR A L
THATLIKE,

fiBKERE BRI IESEH R %, L FE 2B %, M Weierstrass
EEA B FREFER— AN H.

ZEESEHORE, FRETENAH RSO ELER.
BIFAERMNE. A EERBE L AEZH HERE ERKENRE
KA B —EH o

Xy




1.2.3 BAkiegHh—H
ME—ME

WRATHE G RPH O, 5k #F BRRY f(o) R H BN
By, T B4R AR —

W AR R BEE-—®R S € G, Hd # 1
flx*) = f(") ,BAGHLEN, Ix=0"+(1-2)2 €G,
A€ [0, 1], R f(x)BRIME, WA

F@)>af (2 )+ A=) f(2) = f(z") , 5 z" RBILEK
EXFE HATER N BRRME .

BREFWR GRFMAI, N r =2 + (1 -2 B G g &, —
EADURE — &L 88 f(ONEFEXR,XHBS o RREETFE.




