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The Stability of the Solutions of Optimization
Problem for Set-Valued Maps with Upper
Semi-continuity Under Graphic Approximate

XIA Shunyou®2’ XU Deping?

Abstract In this paper, we first introduce the essential efficient solutions and the
weakly essential efficient solutions of the optimization problem for upper semi-continuity
maps with set-value under the approximate condition of graphic topology. Second, by
using the wusco researching approach of generic stability, the upper semi-continuity and
compact properties of the weakly efficient solutions maps of this optimization problem
are proved with the trembles of domain and map. Under the approximate condition of
graphic topology, then it is generic lower semi-continuous. That is to say, in the sense
of Baire Category, weakly efficient solutions maps of “most” this optimization problems
are generic stability(i.e. essential) under the approximate condition of graphic topology.
Last, we prove a necessary and sufficient condition of upper semi-continuity of the efficient
solutions maps of this optimization problem.

Keywords upper(lower)-semi-continuity, (weakly) efficient solution, essential (weakly)
efficient solution, generic continuity
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3C (1] BFFE T A R4 1) SO0 AL 17 B A5 A BRSBTS, (EA AU RS R
e LRIy (WL ([2] 6 2.1). 3C (2] 45T A FRAE A A ISR 8 T Lo
L — LB MRS, X RAEE — BT NE STy, T 25 T PR A= 1]
ey B R RO DR AR T

1 FEADNA
Pl X = [—1,1), 76 X L AR T

1 ~1,0] - "e {_lj_l}
F(z) = { [-1,1], ==0; Fy(z) = Sinn—? [‘% %}
1, z € (0,-1]; 1, ze (%1}

Y n— oo B, RF—HEE
px (F,G) = sup Hy(F(z),G(z)),

reX
Fn AATREHCSAE] F.

FEL L F R E, AMURREE—HER px @i, EZ A ET AR, H
FEx =04k, Fo(0)=0, 10 F(0)=[-1,1]. HE, F, kT FRAREMESHE, FIE
BEFER—H TR XPEA B R X, b % 50 4 (5 WS Y e T 1 220 £t
SO A X P g e B Se i £, AT RER T LB IR R A B px B
THE T ESE P

XtF LA S R E LB T R SR, SIA B GIESEE M iZ = R hEE A,
LTI AIF TS B S -5 S SCIsk ] sp A fh  r 1.

YRREEZN X WA SR TEMRKER, 2¥ FIRT T Hausdorff
BFESIHS, Y REBUERLEZN, K2Y FRIMIEERMANE K@) Y
HBTHARE W TR RIE. Po(Y) 2 Y BPTA AR TR R,

S 110 FRAEEBST F: X — R(Y) B8 20 € X A ERIELE (us.c.), EHXF Y
W F(xo) WRANITR U, B F(x) C U, 777E zo BRIV, 157
Fx)cUVz eV ((F(V)cU).

P EEE—K 20 € X &b us.c, WFR F1E X L EAGESE (us.c).
WRBEBS F X — Py(Y) 7ER 20 € X S THELE (Ls.c.), HM Y 5 F(x) &
W RATTR U, B F(20) NU # ¢, 7F1E z0 BRIV, 15
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F)NU # ¢,Vzx eV

£ F AR 10 € X 4b Lo UFR FAE X LT85 (Ls.c.),

EFEEZS—E v X &b us.c H lsc, MK F £ X LiEEE.

M 2 ERESERERS F: A — Ko(B),B e P(Y) RIS, Hi Ae2X. N
MAEE F 2R T8 K fy— M4k R & gleiglF(ﬂf)

SEX M LR
p(Fl,FQ) = Hd(GT(Fl), GT(FQ)),V(Fl,FQ) eM

Herd B Y EMBER, Gr(F),Gr(F) #431FRR F, F, WEK, Hq 2l diHESH
Hausdorff FEHR:. M FRHINHE R p 74,

FEM 1.2 GURIEHE yo € F(w0), #i15
(F(z) —yo) N (—K\{0}) = ¢,V € A.

WFR 20 € AR F WA, F A ASMAREEGICH S(F). HA yo ¥4 F 1E
H4 F(A) = UA F(z) LARR, 85 F(A) MITARSRABEESIER Eo(F(A)).

WMRFFAE yo € F(xo), 18 (F(z) —yo) N (—intK) = ¢,Vo € A, WHF 20 € A J& F 1y
BAENMR, F A SEESRARESICH Sw(F). Ho gy KA F EES F(A) =
UAF(x) EREESUS, BE F(A) BITE A SSRREESICHN WEN(F(A)).

F S(F)CSw(F), Eo(F(A)) C WE(F(A)).

EX 1.3z e S(F) & FeMP—IARBEAHR, WRM « WEENRE U, F1E
M =4V, (715 UNS(F') # ¢,VF' € V. & F BTGB EA R, WK F
& E— AW E- TER.

WoxeSw(F) & FeMMP—PARBSASM, WRM « fEEMRE U, F#1E M +
B — 2BV, 75 U N Sw(F') # ¢,VF' € V. & F WA SA B R AT, TR
F & WE— AFRHE WE- TER.

M E(F) . Ew(F) 235 F ARBASRE. RIRSE80HE.

#F B(F) CS(F), Ew(F)C Sw(F),E(F) C Ew(F).

5138 1.4 BRI (Y, d) 58424 HACY HA BRI (Ko(Y), Ha) 5645 B4R 2V
FEZE] (Ko(Y), Ha) HAMBIE, ot

5138 1.50) BEEBU F: A — Ko(Y) & Ly, M B0CY F A, B Gr(F) KA
.
MTTT S(F), Sw(F) #HE2.

5132 1.6/ X J& Hausdorff #h P25, v j2EERZNE, WA X 2 Y % ELEE
SLER(HBUT FOIIELE R X MFIRE Q. #—2, & X N5 HEE W Baire 2
[, M QB ER. WIFR F @A E 5.
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5138 1.700 S (Sw) 7 M LR TESY, YHCYX G4 F e M, F #2
E—(WE-) A&H. & S(Sw) £ M LJ2& LM, W S(Sw) 78 M FREZr Y A
{4 XF—A Fe M, F & E-(WE-) &Y.

g3 1.8 & A, € 2X(n=1,2,...), Ac2%, A, — A N

O&EFHFE GO A M AN, {fifE Vn > N, G D Ay;

QF v, € Ayin=1,2,..), 2, — x, ] 2 € A;

OF 2’ € A, MRt o' BRI G, FF1E N, i Vn > N, G'NA, # ¢;

@ () A, UAe€2X.

n=1

2 FRHER

5138 2.1 (M, p) s&504 1 B =5 [H].
iIEEﬂ i& {Fn}vn = 1527 ZEI!:‘ M EPE/‘J*EI@&‘IJ; ﬁl:'j F, : An - 2Bna{An}a {Bn} 53”5']
& X PEFES. {F.) M RERvEs], BMEER Gr(F,) B 25—
5. @51 14558, FERE D* e 2 fifg
Gr(F,) 24 D2,
WAND X EBRESES, BRED*EY LWBCEES, W& B
F:A— 2B
F(z) ={y € B|(z,y) € D*},Vz € A
W Gr(F) = D* H F, > F. @iF Gr(F) = D> %, 841 Gr(F) = D* }f], 5| 1575 F
& LR ESG HEWER. Bl F e M, AT (M, p) R84 1.
5138 2.2 F € M,Sw 1 F Abjg B0 LFESR.
JEEA SGIE Sw B {ER.
MEE F e M{x,},n=12.. % Sw(F) PEERS, BT ARERE WE AF
FHIEL, AWk z, — v € A, IFERIRE XL, TR yo € f(x,) R
(F(A) = yn) N (—intK) = ¢. (2.1)

M1 F(A) 2R E, N {y.} EHAEWRETI], APy, —y. BT F7E 2 bR
LRELER), Wy € F(x). & o ¢ Sw(F), W&

(F(A) —y) N (—intK) # ¢,
TRFTE Y € F(A), (H15
y —y e —intK,
B
y—y €intkK,

B
y ey +intK.
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EEE v+ intK 248, FWHELE N, % n> N I,
Yn € y' + intK,

B
Yy —yn € —intK,

5 @21) FJE. Bz e Sw(F). N Sw(F) H. XdT AZRR, # Sw(F) &.

FHE Sw J& LBy, Bk Sw AR LB, WHFE F € M RIFEU O Sw(F),
MER M ) F, — F, BIFTE 2, € Sw(F,) 8715 2, ¢ U, T 2, € Sw(F).

BT zn € Sw(Fn), BFETE yn € Fu(zn), #15

(Fu(An) —yn) N (—intK) = 9.

T (2, yn) € Gr(Ey). T Fu 2 F 5, Gr(F,) X Gr(F). f3IB 1.8 81, {(zn,yn)}
BrERE (z,y) e Gr(F), TR 2zeSw(F). BEH 2, ¢ Un=1,2,.. 18 2 ¢ U. F24&F
&, B Sw & EEESH.

#EL 2.3 Sw(F),VF € M #REMIH.
JEBA i 5IFE 2.2 JEH AR LTS

EI 2.4 F1E M W—MABRRLE Q, 15 Sw 7 Q LTY#LE, B Sw BEFE
20, HEUXEG— F e Q #& WE— AJ5H. BI7E Baire Y05 L N4 K25 L%
SLEEMAE S A E WE- fREry. WEIYE Baire N X T RKZE EYELL
SEEMA B 55 F U2 WE— 2.

JEBA 53 2.1, 5[H# 2.2, F[H# 1.6, F[H 1.7 3245,

EH 2.5 SFEFeM b EES, HHAY S(F) = Sw(F).

WA W, Bk S(F) # Sw(F), BT S(F) C Sw(F), WFTE 2* € Sw(F), {2
a* ¢ S(F). y* € F(z*), y* € WE(F(X)), MXMERE v’ € F(z*),y" € Eo(F(X)).

W B0) = mabym YW €Y, M BAEY LS, H¥% y=y B, By) =) =1,
Moy Lyt B, By) < 1. BERENNHE € intK, X8 MNne NEX F,e M R

Fo(z) = {yn €Y: yp=y— %ﬂ(y),y € F(ﬂﬂ)}, Vo e X.

THE z* € S(F,).
L, et ¢ S(F,), W Yy, € Fu(a*),3z0 € X K yo € Fu(wo), 7%

Yo — yn, € (=K/{0}),

1 1
Yo=Yy — ﬁﬁ(y),y € F(xo) M yp=yx —Eﬂ(y*)-

XEA 68y*) — +Bly) € intK, UK
Yo—y* = (y - %ﬁ(y)) - (y - %ﬁ(y*))
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il
(yo — y*) € (—intK).

XY y* € WEo(F(X)), Bl 2* € Sw(F) FJ&.

H o ¢ S(F), IR U > S(F), NTi 2* ¢ U, X a* € S(F,) % F, — F, X5 S
TE F A ERESET)E.

s, B S(F) = Sw(F),YF e M J Sw 7 M b FE#EZERI1G S 72 M | E2

S 2.6 XEE F e M,STEF b s, N S(F) .
JEEA i EBE 2.5, & S 1 M b bopsEss

S(F) = Sw(F), VFeM,

T HER 2.3 F01 S(F) M.

WRE A SO AR IR B TE B 5B T ST A AU AT i R e 1, AREBR—Eh
FhE AR R A AL I A S CAE A — 25 (8] b, X B B A A — =S AT 3%
THELRIAT, BRSOV B A E SCEON BB TR R SR, AR e Sy
FERMRMRRA R, AR EERM. EREYE BRI T —3
aEh, FRRAR AL M BEoR b2 S A5 T4 e Sk,
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