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Jahn A8 SCHR [1] HOAR AT T Y 0 X B

(E,+E;)" =E/ NE, (1
FE b EBE, A HER, (D] L.
1 4 E ={(x1,x:) |2y 2, =22,2,20,2,20} ,E, = {(x)»2,) | 2} + 2} =4,20,20,2,20}

BARLVE, M E, ¥WARRMHE., R, (E,+E,) " =E NE, =R% ., M4, 0 UKIE E, 1 E, &2%TF K=R: ik
A,

TR BB SR TR (D KT,

EE1 REZYPWESE.KE2Y PdEs N, 7 EREXT K ML M((E+K) =E"NK",

R WM ERZRXTK Mg, hs 2 i E'CK', WIk(E+K) ' =E"=E NK . JF&

EFE 2 KRERZRYTWIESES . KE2Y PdEsNE, & EZ2XT K WA SEER ECK M (E*) " =
K*=E",

R R ERXTK WMRHEHLECK, MMM 20HB E" =K . BUUFIEH(E" )" =K . HEZ
MAIMEERMGI B 3 AT (E*) " CK ., B— . W E+E"=E. &85 28 E C(E)" ,FU K C
(E") . i B

EE3 WE ME, 2YHWWESEAKEY PIEES MM, #E 26T K WWHEERLE, . E,CK, N
(E.+E.,) " =E/ NE, .

iEB WA E, 2XT K WM#tE U E +E,=E, +E,+K, 4. E,.E,CK flK B&MEnHE, +

E,CK., MiifHg[# 2 a8 (E, +E,) " =K, Wt, HFIUEMH K™ =E NE; . 1 E,CK 2&2XT K 1yt
%szCK ?IEH_'_?'IIE 2 T’T\%‘l‘ El{ ﬂEz‘ =K', TIE%I—:‘
E2 FEHIHPE ARRXT KBSt 4, &8 A —E moT .
B2 4

E ={(x1,x:) |2y Fa, 120,00, <1,0<a2, <1} ,E, = { (2 -, | 1<, <<2,0<<2,<<1} . K=R% ,
BRLE ANEXTF K Mt H E,.E.CK, A E; =R’ ,E, =R% U {(x,522) |21 T2.20,2,=0,2,<0} ,

(E] +E2)+ :R2+ U {(Il 7172) ‘?I] +T2>O9T1209T2<0} ’Eﬁ (E] +E2)+¢E1+ r‘]E:_:r :Ri °

Jahn 76 SCHRLL TR R4S T HE A9 40 X £ 1 BT
7 E M E, J& Y RS e, )
El+E, C(E.NE)) ", (2)
FE L E, E, AR, (2) 2t v] BB T
B3 A E={(xt1,1:) o +x,=1.2,=20,2,20} ,E,=R3\{ (21 ,2,) | 0, <1,0<<2, <1} . BIRLE, 2
PAEH RN R HE L E, AJRHE, R E +E; = (E,NE,) " =R%, A, ATUUIRGE E, M1 E, &% T K=R% Ik
HEAE . T T AR R A R R B (2) FUksT
EFE4 WERBYTHWESE.KZY TWIESNHE, % EZ2XTK WRH#HEE, N (ENK) =
cd (ET+K7),
EBl W ENKCE HENKCK.FUE"+K " C(ENK) . Wifi el (E"+K")C(ENK) ", M AT
W (ENK)  Cel (E"+K "),
EHETE 2o € (ENK) " H oy cl (ET+K ), el (ETHK ) &M ™A 7 F)H ™ 4 4> 3 5 3] 0, 7778
AEY "\ {0y« 1R
Qx> Y u€el (ET+K'), (3)
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FE O KA B =0, WA
Ayx0) >0, 4
A, B el (ET KT ) MO A, 0<0, VY u€cl (E"+K ), Bl—2€ (I (E"+K")) .
P SCERC LR Ay 518 1. 24 (o) T 15

—A€E (I (E"+K"))'=(E"+K") " =(E"UK") ", (5)
WRAEDIE 2, ERZXT K MIERS R E R E CK™ . #itl (514
—AEK' "=K, (6)

THIEH ENK+K=ENK., B .ENK+KDENK,. M HFIEH ENK+KCENK, X{EEM € EN
K+K. T yEENK €K ffiffx=y+=z, WHERBXTK WESUH#HELK+K=K,JfLl2€E Ha €K,
[34

ENK+K=ENK, (D

EES WE ME 2Y PWAESES.K2Y PdEsg., #E ME, 2T KWR#HEHE, E.C
K. (E,NE;) " =cl (Ef +E;),

Bl M EL.E EXT K MMi#E. ELE CK M3 # 2,Ef =E, =K, & c (E/ +E/) =
(K" +KH=K'", MRFIUEMH(ENE,) =K' . WNEE, #8RXT K M4 0T 720 0E 8 o]
B(E.NE,) +K=E,NE,.

FhsIHE 2 A (ENE,) " CK"., WAHNE NECK, W K" C(ENE,)" ., (E NE,) =K'=
cl (Ef +EJ). s

3 OHEH 5 b E ARXT K Mg, WE5E AR —E moT .

@'J 4 é\E] :{(T] 9.1'2) ‘I] 71‘2<090<‘T1<1 70<l‘2<1} QEQZ{(.T] 91‘2) ‘%712<091]>0} 9K:RZ+ ° Ek
1

RE AEET KW HERE,E,CK, I4NE =R: U {(21.22) |21 +2,20,2,<<0,2,>0} ,E; =R’ ,
(E\NE))" = {(x1»22) |21 +2,=0}, 8 ol (Ef + ES) =RY U {(x1520) |2y F2,20,20,<<0,2, =0} #
(E.NE;) ™,
EFE6 WKCY BIEXHMNHE.ECY BEXTK WR#EE.E,.CK 2XT K Mg, 7 E C
cl (cone (conv (E, +E))) M (E,UE,) " =(E, +E,)".
R SRR E TAL . EERA RS WAFTE 2, € (E,UE,) R 2 ¢ (E\TE,) . H(E TE,) "
SE M TR AR 3 B BT FIAFAE A€ Y T\ {0y - } 75
Asxg)>a)» Ya€ (E,+E;) ", ®
1E@ A4 a=0 114
Asx62>0, €D
B a)<0,Ya€ (E, +E,) ", HEARKR MG a€ (B, TE,) 5 0X.a) >0, HEORXK(E +E,) BT
FOrE . Hi(—2,a>=0, /]
—AE(E,+E,)" 7, (10)
AN BAR(E,UE,) "CE NES . #tH € (E,UE,) " Al Al 2o €ET NES . B 2 € (cone (conv E;)) " N
(cone (conv E;)) ",
g1 AT
20 € (cone (conv E;)+cone (conv E;)) ", an
255 X HE A ME T (cone (conv E) ) +cone (conv E,))  C(E, +E,) . &
(E,+E,)""C(cone (conv E,)+cone (conv E,)) " ",
H (10) 2 —A € (cone (conv E, ) +cone (conv E»)) ", HHADNA Q20 <0, X5 XTI,
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THEHIERABROS TAD., HFER-ARL . FAE 20 € (EVHE) v & (EyUE,) ™. ML T Fi 1 A9 UER ,
FEACY " "\ {0y« }flif]

(Asx0) >0, a2
H
—AE(E\UE,) "', (13)
HE, Z2RT K Wtk H E, CK {3
cl (cone (conv E;)) =K., QLY

R Ey &R T K WS4, vl DIE]
cl (cone (conv E;))+K=cl (cone (conv E,)), (15)
A, RFTFEUEH conv E, +K=conv E, ., .4k conv E,Cconv E, +K, 1L x, € conv E, + K, WHEHEFH

PRAA AN A, €L0,1]H 2 A, =1,k CK ffiffc = DAy tk, Waz=D0y+ D Ak, =24, (y+k) -

YEE, YEE, yEE, YEE,

,ﬁ\:qj }\’,yeKo Hﬂ El %Eﬁiﬁ%ﬂ?\%" y_’_ky 6 E1 7!‘5‘& EA3 (y_’_ky) 6 conv El QEI] conv El +K C conv Elo

ek
E—2, H (13) ~(15) K 5| B 4 745
—2€ (E,UE,) " =d (cone (conv (E,UE;)))Ccl (cone (conv (cl (cone (conv E;)) Ucl (cone (conv E;)))))=
cl (cone (cl (cone (conv E;))+cl (cone (conv E;))))=cl (cl (cone (conv E;))+cl (cone (conv E,)))=
cl (cl (cone (conv E,))+K)=cl (cone (conv E;)).,
R 25 AT
—A€cl (cone (conv E;)) €cl (cone (conv (E\+E;))). (16)
a2, € (E,+E,) "= (cl (cone (conv (E,+E;)))) KKk RXATH R, 2,0<0. X502 RXTFFE., IELE
T4 B ELE, BEOHEMHEIME 48 E +E,=conv (E,UE,) . #(E,+E,)" = (conv (E,UE,)) " =
(E,UE,) ",
SR, B B 6 MIERA vl LA B . C7 R R ks EIoH E L E, BHEESON PR3 51
5 EHEREM 6 PREM E Cel (cone (conv (E,+E,))) . EM 6 MIL5IE A HEAR ML .
Bl 5 ASE={(0.n)la="1.0=21E={(1.0)]|xte=1020.0,=20} K= {(x1,2,) | 21=0.2,=0} ,
M ¢l (cone (conv (E;+E;)))={(x122) |22 +22,=0,2,=0}, BIK,E Lecl (cone (conv (E,+E;))). It
S (EVUE)) T = {(x1020) |20 =2, 20,20, =20,2,=20} . (E, +E,) " = {(x1>22) | 2200 —2,=0.2,=0,2,20} ,
Wik (E, +E,) " #(E UE,) ",
EE7 KKCY BIESHNME., & ECKHME,CKEXT K Mg N (E, UE,) =(E +E,) .
R ER 6 M 4. RFEIEW(E, +E,) " C(E,UE,) ", 1 E\.E, 2% T K Byt E45
E,+E,=(E,+K)+ (E,+K)=E,+E,+K
HSCHk 6 s w2, 6(a) Al 1% (E, +E,) " = (cone (conv (E,+E,))) " CK'"., H E,CK.E,CK f#E, U
E,.CK.ti K' C(E,UE,) " . #8(E,+E,) C(E,UE,) ", B
F 6 AEBEH T RRKN ECK MER 7 85I R —E AT .
Bl 6 # EE..KEBCHE S HES. BRECK, hfl 5 mlH, &8 7 258 R ar.
Bl7 4
E = {(x1»25) |2y +2,=0,2,=0}\{(0,0)}»
E,={(x1»2,) | 2,20,2,=20}\{(0,0)} ,
K={(x)sx2) |2,=0,2,20} .
BRECK.E,CK Z2XT K B, it
(EVUE,)) " ={(x1»22) |22 —2,=0,2,=0,2,=20} , (E, +E,) " ={(x1+2) | 2, —2,20,2,20,2,=>0} ,
W (E,UE,) "= (E,+E,) " HEB 7 89458 107,
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Dual Characterizations of Improvement Set in Vector Optimization

XIA Yuanmei, ZHANG Wanli, ZHAO Kequan
(Department of Mathematics, Chongqing Normal University, Chongqing 401331, China)

Abstract; In this paper, based on the classic dual characterizations of convex cone, some dual characterizations of improvement set

are studied by means of some tools including as separation theorem for convex sets and recession cone and so on. The dual cone of

the sum for improvement set and convex cone is equal to the intersection of the dual cone for improvemet set and convex cone, the

dual cone of the recession cone for improvement set is equal to the dual cone of convex cone and improvement set, the dual cone of

the sum for two improvement sets is equal to the intersection of the dual cone for these imprevement sets, the dual cone of the inter-

section of improvement set and convex cone is equal to the closure of the sum for the dual cone of improvement set and convex cone,

the dual cone of the intersection of two improvement sets is equal to the closure of the sum for the dual cone of these improvement

sets, and the dual cone of the union of two improvement sets is equal to the dual cone of the sum for these improvement sets are ob-

tained. Moreover, some examples are given to illustrate the main results.

Key words: vector optimization; improvement set; dual characterization; separation theorem for convex sets
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