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Abstract

Set-valued optimization problem is the generalization and unification of vector optimization, multi-
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objective optimization and nonlinear programming. It is widely used in mathematical programming,
engineering technology, mathematical economy and social economic system. In this paper, under
the framework of real linear space, the type II-Benson properly efficient solution and its nonlinear
scalarization are studied for set-valued optimization problems. This paper is organized as follows:
In Section 1, we introduce the significance and motivation of studying the nonlinear scalarization of
set-valued optimization problems. In Section 2, we review some basic concepts and definitions, in-
cluding cone hulls, vector closures and improvement sets. In Section 3, we give two proper effi-
ciently solutions of set-valued optimization problems in real linear spaces and illustrate them with
examples. In Section 4, in real normed linear spaces, the minimal solution of the nonlinear scalari-
zation characterization of set-valued optimization problems is given by using nonlinear functions.
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9303 FHEE M . Dhingra A1 Lalitha [2]7E 52 Hausdorff 31325 [A i 58 T SEAE A0 AL o) L) & - 3546 2,
HFIH Gerstewitz 32 B %F HdHATIEL M An AL ZIH . Chinaie F1 Fakhar 25375 S48 1 4% ] o F) FH 17 & A
AAREANBERBE TR, FHadsmEERAA R B HRANME, FIH Gerstewitz 2 15 B4R M br &4k
SEHL . AR AL S [A11E )5 30T Hausdorff $HFh 225 (8], R IESFIR, U] i HL ™A% S it e s E g vz
PR} B (B 2401687 1) 7L )3T AL Benson BLAT U IEAT %, 73 BIAELE AR A T Bk A o A BV AR S THE Ry
ZFRMELE T, 51N FEE AL 1 B(SVOPVOS) L L 55 4 %, e SR S T, &
3L 7 (SVOPVOS) I EZe VA7 A E B
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), BT O R G  T ESEB A RO E X, FRAESAE W Il E- AL B SR AR, RRSE TR R AR
mEnEREAEE. BESESMEESD I B E-Benson HA KT MIKIEZS (B B 55 =50, 5]
7 EAE A R R 11 7Y E-Benson HA U, 153 7ML S #0h AS HAELE T AR bR 2k e

Kasimbeyli [9]F T — M AIXHEHE, SR 737 0B, SIN-—SIELitbrEibm®, 53 74N m
AL A SRR VAR B S5 o AR SCR X R RS M HEAR S A 7 32, E SRR MR A)H, % 1T &Y E-Benson
FLA MR AT ARV AR A 2, 45 B A AU 1) R AR S br B A 25 R .
2. MEFHANA

W X Ay sEseggteasinl, Y ARECHE RN Y . BEMERESHIH 0 A0 Foxk. &AL
R, ={reR:r>0}. WScY: (i) SN MELHEMEEN 5,5, S M Ae[0,1], A
As;+(1-2)s, €85 (i) SHA—MELHMNAMMERE N seSMAeR, , HAseS; (i) SHARKY
HAXZ S (=8)={0}; (iv) SHAAETNAHHMHS={0} MIS=Y .

WO2KcY, KHIHEA coneK « ARELAF cork AlIAI & HL velK 437 78 SUA:

coneK ={ak:a>0,keK},

cork = {xeK:Vd eY,3a>0,Vpe[0,a],x+pd eK}

F
velK ={xeY:3d eY,Ya>0,3pe]0,a],x+pd e K}.

WS#KcY, (1) WHRvelK =K, WH K £REHADR; (i) WHcork =K, WFR K Z2RETFHT. M
MAEFUG, FAUBBE C 2 Y FAREANEBAE S ) A ml & P HE . C BAEOR AR A A AR KO (5 E 29 31
C* ::{y* ey’ :<c,y*>20,VceC}

A
ct ::{y* eY*:<c,y*>>0,VceC\{0}},

Hortt, (e, y") NERNEELEZ B ' 75 5 c JbHfi.
FE 2.0 [10] & C 2 Y PREAMIET R st s N, ERY PrIETE T4, WA eE H
E+C=E, WK E ZMHXT C HISGHE. Y G HENT C MSGHERRINESIEN L.
EARTH, BAMRE EcL., M 2Y T —NET 748 ANE— M2 B R XSG E 51N
PIAf Benson HA R .
EX22 BemeM , WHEE
veleone(M + E—m)n(-C) = {0},
MFR m 246 M 1) 15 E-Benson B AR AL 0(’;;&1) (M) L7=Fi M {14 E-Benson HLAT &AM
S .
BX23 KmeM, IMEE
veleone(M +C—m) N (-E) =,
MIFR m 44 M K 11 % E-Benson 344 2404 o Oés,n) (M) 7= M 1 11 AL E-Benson A R
HUREES
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T 2.0 WRY ZIAnihrESE, E=C\{0}, WE 2.3 BRI Benson HAT R A

3.11 ! E-Benson EBEH#R
WARXWETTE, F:A=Y 2 4 LS MEBS . BRI E N YA AL A8 (R SVOP):

min F (x) (SVOP)
xes,

i, WS c A, BAHCF(S)=JF(x).
xe§
X 31 %xeS, yeF(T). WM velone(F(S)+E-y)n(-C)={0}, NF ¥ N(SVOP)I I & E-
Benson ELA XM . (X,7) #FRA(SVOP)H I B! E-Benson HAT T,

N AN RER e 3.
Bl 31 KX=Y=R?, E::{(y,,yz)eR2:y120,y220,y1+y221}, C=R:MS=4:=[0,1]x[-10]-

MAER x=(x,x,) e 4, EXEMEMN F: A=Y W0F:
F(x)={(yl,y2)eR2 0<y, <x,x,<y,<0,y,+, SO} Vx=(x,x,)€ 4.
%%ﬂEeﬁCEF(S):{(yI,yZ)G]W:OSy, Sl,—lﬁyzﬁo,y]+y2SO} o Wx=(L,-1)eS M
y=(0,0)eF(x), W Vclcone(F(S)+E—)7)m(—C)={0} o Wi, (%,7)Z(SVOP) I &Y E-Benson HA XL
JCe
EX 32 WXeS, yeF(T). WE velecone(F(S)+C-3)n(-E)=2, MF X J(SVOP)I I A E-
Benson HA XM . (%,7) #FRH(SVOP)H 11 L E-Benson HA X TT .

g M AR RE 3.2
Bl 32 it xX=Y=R>, Ezz{(yl,y2)e]R2:yl21,y221} C:=R: fl S=4:=[-1,0]x[0,1] . X £

x=(x,x,)ed, BADEXEMEYS F:a=Y Wik
F(x):{(Y1vyZ)ER2:(y1ayz) [O xl] Oxz}

%%ﬂEescﬂF(S)={(yl,y2)eR 0<y1<10<y2<1} ®Wx=(-10)eS My=(0,0)eF(x), H
Vclcone(F(S)+C—i)=Ri, Eﬁ%'avclcone( (S)+C- y) (-E)=@. Ik, (x,7)=(SVOP)H I & E-
Benson A Rt .

4. FELRMREWL
ﬁ(Y,"") NSEMRYER SR H CY 2D, 5INDUFHE:
C”*={(y*,a)eC+i><R+:y*(y)—a"y"ZO,VyeC}

(xl,xz)eA.

A
(@) e CUR, 1y (v)-a]> 0.9y e C\ {0},
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min g(y*‘a) (»)
(NSP)
ye F(S)

EX 41 xeSHyeF(x), WRMNTAARN yeF(S)A 8y ) (7)< 8y () BaL, WFRX KM
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Hide—corE HO0g E[1}, SMER heY, fifEe, >0, XMERL [0 ], 75
0+d+t,h,e-E.
Bhy=h, =Mt =t, BAH
0#d+th =d+1t,h, € cone(F(S)+C-F)N(-E).
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v (el () +alyl, vreF(s).
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V(y=m)ra(-pl)z0. vyeF(s). @)
HHMQ2), 53]
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H1
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EES: ((1,2),1) € (coneE)a# INIE:] (y*,a) = ((1,2),1) eC” m(coneE)a# o IXFE, EFE 4.1 PRI S

HAF R L. S, i veleone(F (S)+C—y) =R}, #I#§ vcleone(F (S)+C-y)n(-E)=@, BI(%,7) 42
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