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Y ERRFE K SR g,z € Y

Yy<gzez—yemtK; yLxzez—y¢intK,
ySkzez—yeKiytxzeoz—y¢K,
y<kzez-ye€K\{0}; y £x 22—y ¢ K\{0}.

R 4277 n SELEAEZE R, R A RY, A BIF0R R B0 S G BRA IE S B, B

Rt ={(z1,...,2n)" 12, > 0,i=1,...,n},
R¢+:lntR1: ((tl,...,xn)T:xi>07@':1’_._7n}.

-VXIJJ = (xla"' axn)Tay = (yla"' a?Jn)T € Rn’ ﬁ)lﬁﬂ% T,y E"J??‘%%:

r<y < y-—xcintRY;
r<y < y—xzcR}\{0}
r<y < y—z€R;
rLy <= y—z¢intRy;
rtdy < y—x¢R\{0}

(z,y) M 2Ty #FR R PR E v = (21, ,2)" Hy= (1, ,yn)’ € R" A,
]

(@) ="y =z
=1

WAETHES C C R, clC,coneC 7ralkon C WAGRAHEE. XEERM T € cdC,CET
(R DTV IR HE 23 501 2 R

T(C,x)={de R": H{x;} CC,t; | 0,s.t. lim % = d},

N(C,Z)={de R":d"T < 0,VT € T(C,:f)l}ﬁ.oo
FERH, 2 O & RN RN N(C,7) = {2 € R*: (2*,2 —T) < 0,Vz € C}. ik
b, SCHR [16] g ST IR e kHE

N.(C,xo) ={z5 € R" : (x(,x —xo) <e,Vx € C}.
EX 218 ¥ p: C — R.HEWEEN 21,20 €Q, A€ [0,1] H
e(Az1 4 (1 = N)z2) < max{p(z1), p(22)}-

WFR o(z) & C ERFLN R EL
EX 22072 ¥ o : C — R = RU{+o0} 7£ T € dom ¢ 4[] Greenberg-Pierskalla /X
T € XN
" € 0"p(T) <= (2%, —T) < 0,Vx € S5(T),
BRI N
r* € 0%p(T) <= (2%, v —T) < 0,Yz € S5(T),
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Gutiérrez (X5 & XN
z* € 0%¢(T) <= (z*,2 —T) < p(x) — ¢(T),Yz € S3(T),
Plastria [R5 N
r* € 0%¢(T) <= (2,2 —T) < ¢(x) — p(T), Vo € S5 (T).
Hrf dom o = {x € R" : p(x) < +o0}, S5(T) = {r € C: p(x) < p(T)},55(7) = {r € C:
o(z) < ()} .
2000 4F, Penot [13] 45 T Greenberg-Pierskalla {X§il ), Gutiérrez XI5y, BRI,
Plastria N5 LA SIX DU IR 373 2 18] () 9K 2R

0=p(T) C O<p(T) C 0*p(T) C I®p(T).
EX 2.3M & f: X - Y NFEEMES, HSHEER 21,20 € X, )\ € [0,1] H
FOr 4 (1= Nxg) Sk f(2) B f(Azr + (1= N)x2) Sk f(22).

R f(x) 78 X FR&EY K- BN,

5138 2104 1% £ X — Y N EEBU, W f(x) 78 X BRI K- LMY BACH 4
H{reX: f(x) Ex y} RIME VY €Y.

EX 24M &gV - R AMEEM y,z €Y, 1R y <g 2 = g(y) < g(z), WFK g ZH
VR MR y <k 2= g(y) < g(2), WFK g 2 MR

2003 4, Zaffaroni ESCHR [7] HHFFE 1 U0 F —RARL MR R AL R £

EX 2.5 BB RE Ak Y - RENHN A _k(y) =d_x(y) —dyv\-x(y),y €Y,
i da(y) = inf [ly —all,y €Y.

SIE 220 ¥y, z €Y, K #Y , W R MR,

DA k(y) <0 ye—-intK;A k(y) =0 ye —bdK;A_k(y) >0y ¢ —K;

(i) 7y <k 2z, WA _g(y) < A_g(2);

(i) & K 22—, Ak () BIRE R

(iv) A_g(-) R IEFFIR R

3 flChE)E (AR A B

2= RAESCHR [14]) TR FH AR ERR B B ne RG2S K- 400 ) B B SN 2EAT BR 2 A AL
B EE— RYNEL. BT R R — PR bR R0 R B, IR I EAR T %
FERIRHAAIMEE B BREL A X624 K- 005 a0 S48 B AT A AL 21 1)

FE31%reX, f: X Y NARMEIY, f(z) £ X LR2EYS K- 0N ES ALY
(A_g o f)(z) RN

WE SRS f(x) 78 X RS Y K- 0N, W (A_k o f)(z) &N,

BHIE (A_gof)(z) &Y, AFIEMMEREM ae R, v € X, /KPE Ly, = {(A_kof)(z) <
af M. TR 21,20 € Lo, A € [0,1], 1% (A_ko f)(z1) <, (A_gof)(z2) < a. H f(x
AN K- N HE S ATTEBE f(Axr 4+ (1= M) Sk f(z), BB fQa + (1 — Na2) —
f($1) € —-K ) I)_I\IJ

A_g[f(Az1 + (1 = A)z2) — f(21)] < 0.
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Bl A 7 EHIERA

A_g[f(Ar1 + (1 = Nzo)] = A_k[f(z1)] S A_g[f(Az1 + (1 = N)a2) — f(21)],
]

A_g[f(Azy + (1= Nz2)] < A_g[f(Azr1 + (1 = Na2) — fz1)] + Ak [f(z1)].
N

A_g[f(Az1+ (1= N)w2) — f(@1) + f(21)] < A_k[f(Az1 + (1= Nx2) — f(21)] + Ak [f(71)],

M
A_klfOar + (1 - Naz)] < A_g[f(2)] <

R Azy 4 (1 — M@y € Lo, Bl L, M4

NHHEA (A_k o f)(z) ZHNNE, W f(z) /£ X ERAGY K- LN

B, BB f(2) ARH 2 K- BN, WAELE 21,20, A € [0,1]F f(Azr + (1= N)2) i
fr), Bf Oy + (1= Naz) £x f(x2), B

fQ@y) = fQAar + (1= N2) ¢ K, f(a2) = f(Azr + (1= N)z2) ¢ K. (3.1)
H (A_g o f)(x) &N AT 40
(A_x o f(Az1 + (1= Naz) < maa{(A_x o f)(z1), (A-x o f)(z2)}.
fBE (A—kc o f)(@1) > (Aog o f)(w2) , W (A o f)(Aw1 + (1= N)z2) < (A_gc 0 f) (1), WH
(A_g o f)(@1) = (Ak o f)(Az1 + (1 = N)z2) 2 0,
MM A_ g (f(x1) — fFOxp + (1 — N)ap) > 0. [Fit
f(@1) = fQar + (1= Na,) € K. (3.2)

(3.2) A (3.1) A JE, ISR RO
EE 3.2 W f: X — Y NARMEME, ¢:Y — R NHAFABEERE, HX y,2z € Y IlE

y ik z=g(y) >9(2),

W fz) £ X EREY K- BN A2 HANY (9o f)(x) =N .

ME GBI f(x) £ X FoR A8 2 K- 00N, W (go f) (x) AN K. B f () /21624 K- 0
SE SN, SHEE N € [0,1], 21,200 € X H fAr1+(1-N)zo) S f(21)BE f(Az+(1-N)ao) Sk
[(x2). H1 g By BB IG 1A

(go f)(Azy + (1 = A)z2) < (g o f)(21),

E
(go f)(Az1 + (1 = N)x2) < (go f)(2).
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FTEL (g o f)(Azy + (1 = Na2) < maz{(g o f)(z1), (g0 f)(w2)}. B (go f)(x) AL,
TUEH (g o f) () AN, W f(x) £ X ERAES K- 0N
WAEBEM yeY, v e X, %%A L, = {z|f(z ?;K y}, M4 2.1 50, ZHIE f(z) 2624
K- L), RFRAE Ly, M. ik L, AR, WAFE y € Y, fFFE 21,20 € Ly, A € [0,1],
13 Azt + (1= Nz & Ly AT fF(Azy + (1= Naa) 2k y. R4 g BIEIANE, A

(go f)Azy + (1= A)z2) = g(y)- (3-3)

(g0 f)(z) RADTTH FAFE {2 € X[(go =) < gly)} ZME Xl f(z1) Zx
Y, f22) Zxc y, FTER (g0 £)(21) < 9(y), (90 )(x2) < g(y). i

(g0 f)(Az1 + (1= Na2) < g(y). (3.4)
R (3.4) R (3.3) S &, BIL f(x) 2ta2 K- L.
4 PlOEEERSTRIR MY

A NEEEE LT K- BN RS, FERT R0 TR 1) — L .

1984 4, BRGIEAESCHR [15] Hr s 1 i) B A bR B0 LR B 3 1) 52 L

EX 41050 S AC R Ja € A, WRAATE o € A, 13 o < a, M a Fxl A 155
AR A MEREE A BINEA LN eff A

EX 4200 F F U — RP E u € U SRHZIRAMM, Hb U C R, WRAFAE— )
Byt € R 1 F(u) — (u,u*) € eff{F(v) — (v,u*) : v € U}, WHE u* FN F £ u 5HH
RAHHIE, FAE u KA RO 4 A8, 188 OF (u), RN F 1E u ﬁﬁ’?ﬁxﬁz«m 7%

ZAZE AR, BAVE HWT G K- BN B IR )

EX 4.3 B f: X - Y 1E 7 € X JBIRB & SUN

v €O f(z) = v (x — 1) $x f(z) — f(Z),Y2 € [f(z) 2K f(Z)]

v € ISf(T) = vl (v — ) ¥k f(x) — f(Z),Vx € [f(x) #x f(T)],
v e d;f(x) <= v (x — ) #k 0,Vz € [f(2) ?k f(T)],

v €O f(7) = v (x —7) 2k 0,V € [f(zx) Zx f(2)].
HpRKP4E
f(x) 2x f@)] ={r € X : f(z) 2k f(@)},

[f(z) #x f(@)] ={z € X : f(z) x f(T)}.
A 4.1 (1) OB E SR e 005 7R FIR U BT Y.
(i) 24 f PN EE R, s 4.3 1B e X 2.2, 10 HARYE X507 1) € SCRARA
O=f(x) COsf(m) C Orf(T) C o2 f(T), KWL 05p(T) C 0<¢(T) C 0*¢(T) C 0®p(T)
FRIHE
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FEAIBX =R Y =R, K=R.z€R" f(z)=(fi(z),....f,(x))T : R* — R,
R fiio= 1., p NN RS W 0Sf(2) C OSf(z), Horh 05£(z) = {(vi,...,v,) €
R, € 05 fi(@),i=1,....p}.

WE ATHV = (vi, ..., 0,) € 05 f(Z). I BREUR Mo 2 U

filw) = (@) Z vi(z — 2), Vo €{x e R"[fi(z) < fi(2)}- (4.1)

EM 2 € {x € R"|f(z) # f(@)}, PEIEW V(2 —2) # f(z) - f(2).
T 2z e {z e RYf(x)# f@)}, WAFAE i € {1,...,p} 615 fi(z) < fi(z) . AITHT (4.1)
AT
fi(z) — fi(Z) > vi(z — Z).

ey
Vi@ —z) # f(z) — f(2).
Itk V € 0= (), G5 M.
SE 4.2 8 41 REAXRA—E ML, B 4.1,
Blal® X =R Y =R, K =R,z =0, fx) = (fi(2), fo(2)", HH fi(z) =
(@—1)*+ 1, fo(w) = 2. B LATKI

0= f() ={(z,y) e R*:x € R,y € (1,+0)},

0= f1(z) =0, 0=f1(z) = [1, +00).

B O5[(T) ¢ 0= [(T).

NHFRATFEERS 05 F(z) M. 858, MESCF R 2 — A8, B RATIX
HZGHW 05 f(T) FEA—2 =& HNMNEE, R+ T LTI A o] /L

fla2® X =R, Y =R, K= R,2 =0, f(z) = (fi(2), fo(x)", e fi(2) = z,
fo(z) =2 — 1. HE XA 05 f(z) = AUBUC. K

A={(z,y) e R*:x € R,y € (1,+00)},
B={(z,y) e R?:2 € (1,+0),y € R},
C={(z,y) e R?:z=1,y=1}.

¥

1
1
1
1
1
1
1
T
1

+

4.1
HE 4.1 F 55 H, f17E 2 &1 05 f(T) s AR ITEE.
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E42% 2,7 € X, f: X - Y 264 K- BB, WX XN > 0F o=(\f)(z) =
A f ().
HE SEIE 0= (A f)(Z) C A0S f(2). ATH v € O=(A\f)(Z) , HHE AT 4N

vz = 7) Fx M(x) = M(2), Vo € {z € XI\f(2) #x AM(D)},
NUEES
(/N (@ = 7) #k f(x) = f(Z), Vo € {z € XI\f(z) #x M(2)},
Hp
(/N (z = 2) #x fla) = f(2), Vo € {z € X|f(x) #x f(2)}.

EKERW v/X € 05 f(z), v € NO= (7).
TAE NS £(2) C O=(ANf)(Z). & A > 0, B v € \OZ f (), HIE X AT4n
(v/N (& —2) #k f(z) — f(Z), Ve {ze X|f(x) $x f(T)}.
NIIEE]
(/N (& —2) #x flz) = f(2), Vo e{ze XINf(x) $x M (2)}.
B
ol (& — &) i M(2) = Mf(2), Vo e {z e XN f(z) $x Mf(2)}.
XEW v e d=(Nf)(Z), ML L.
4.3 FHEHAEHIU, 25 X\ < 0B, T8 4.2 PR A—E AL

43 % X =R Y = R’ K = R}, f(z) = (fi(z), f2(2))". Fx < OB, fi(z) =z,
folz) = =1. Bz > 00, fi(z) =z, fa(z) = —2. Wz =0, = —1 I, R E LCATH

O=(f(z)) = AUBUC, 95(\f(z)) = DUEUF, \o=(f(z)) = GUH.

Hrp
A={(z,y) € R* :x € (1,+00),y € R},
B={(z,y) e R?:z € R,y €[0,+0)},
C={(r,y) € R?:2 =1,y =0},
D={(z,y) € R?:x € (—1,400),y € (—00,0)},
E={(z,y) € R?:x € (—00,—1),y € (0,400)},
F={(z,y) € R?:x = -1,y =0},
G={(z,y) € R?: 1 € (—00,—1),y € R},
H={(z,y) €eR?*:z€ R,y € (—0,0]}.

BAR 0= (Nf)(T) # A= f (7).

Ko TR EUE B BOR B KB FOEN, BIRE 0= f(T) + 0%9() C 0=(f + g) (), A FA]
KL O=(f(x) + g(x)) C 0=(f(x)) + 0=(g(x)) RA—E LI, Wi 4.

Bl 44% X =R, Y =R, 2=0, f(x) =2+ 2> +1,g(x) = —2* &5
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R 0= (f(2) + 9(2)) ¢ 0=(f(2)) + 9=(9(2))-

I T AT 2545 3 B T AR e A RS IR, O (f () + 05 (9(x) € O=(f(z) +
g(z)) A—E AL, WL N5

5l 45 X =R, Y = R* K =R?, f(z) = (filz), fo(x))". B <O, fi(z) =0,
fo(x) =0. K 2> 00, fi(z)=(x—1)2+1, fo(z) = =

9(z) = (91(2), 92(2))". Az < O, gi(z) = 0, g2(x) = 0. Hz > 00, gi(z) =
—[(x = 1)® + 1], ga(z) = —2.

2 h(z) = f(z) + g(x) = (h(x), ha(2))", W h1(x) = 0, ho(z) = 0.

2 = 0 B, AR$E s Cn%n 0= f(2) = AUBUC, 05(9(z)) = D, 0=(h(x)) = EUFUC.
Hrp

A={(z,y) e R* :x € R,y € (0,+00)},
B={(z,y) € R?:2 € (0,+x),y € R},
C={(x,y) € R? :2 =0,y =0},

D ={(z,y) € R* : 2 € (0,+00),y € (—o0,—1)},
E={(z,y) € R?:2€(0,+),y € (—00,0)},
F={(x,y) € R?: 2 € (—00,0),y € (0,+00)}.

WO (f(2) + 05 (9(2) & 05 (f(2) + 9(2))-
5 HEEMKHRMIESFY

AT NERANEER 05 f(T) U BT TN 1) B0 ] S5 A 25 0 B LI 2 1
25 18 T A ) B AR AL [
(VOP)

min f(z) st xzeC.

HbCcX,f: X =Y &A% K- L.

EX 5.1 5T (VOP) WA LA MRS, & zed

(1) HEAE x € C, 13 f(2) <k f(Z), W T € C =& (VOP) [HlE 145 .

(ii) HAMFAE v € CAES f(z) <k f(Z), MFR z € C 7& (VOP) [l @ i 554 Rt

EX 5.2 % ¢e=(e1,.,6m)T >0, T€C,

() HAMTE 2 € C R fi(2) <k fi(T) — e, Vi € {1,...,m}, WH T & (VOP) [al @[] e-
S5 U

(i) HAMFLE z € C fiife

fl(x) SK fl(f) - Ei7Vi € {17 "',m}7

fi(@) <k f;(®) — 5,35 € {1,...,m},

AR T & (VOP) IR e~ A XU#.
5, AL TG L ) AR A 1) RS A A (R R AR AT
EE 5.1 C=XM,zeX N (VOP) MBEKFHA B HAY 0 € 05 f(2).
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WE 7R IIE, % 2 € X A2 f(z) MSSARMW, WAFE v € X, 15 f(z) <k f(2),
B f(z) — f(z) <x 0. B1 0 € O f(z) A4

f(@) = (@) £x 07 (2 — 7).

NI
f(@) = f(Z) £x 0.

X5 f(x) - f(Z) <k 0 FJE, Bt 2y (VOP) [0l K 55 24 .
W ENE: JAIE, B0 ¢ 05 f(T) , MAFHE © € [f(x) # f(Z)], 7

F(z) — f(&) <x 07(z — &) = 0.

X5 550 BRI E P JE, Bl 0 € 05 f(2) .

LA 7rl BLU B E 3 5.1 & 3.

il 5.1% X =R, Y = R?> K =R2, f(z) = (fi(z), f2(x))". B x> 0, fi(z) = z,
fo(x)=2—-1, [z <OW, fi(z) =1, fa(z)=-1.

Wz =0m, REXTH oS f(z) = AUBUC. H

A={(z,y) e R*:x € R,y € (0,+00)},
B={(z,y) € R* :x € (0,+00),y € R},
C={(z,y) € R?: 2 =0,y =0}

B0 € 05 f(z), HAESWALE & = 0 A% A B 596 Sk

NI RRATTE A 2 A AL 1) S A o] R S PR A AR A

EFEB52W X =R",Y =R, K=RTeC. &N € intRY, 15 05 f(z) N
—AN(C,z) # @, W z K (VOP) [al &I 556 ZE. Hh AN(C,z) = {A\¢" € RP>*™ : q €
N(C,z)}.

WERR BAFAE N € intRY, §13 05 f(Z) N —AN(C,Z) # @, WAE{E v € O f(z) Rl q €
N(C,z) ffifF v=—Ng. H1 ¢ € N(C,z) WA, XHEE 2 € CH (¢, —z) < 0. NITFH

>\1 <q7 T — j>

Xo{q, x — T
S N

v

(—=X\g)"(z — 1) =
)‘P<Qa T — j>

ZERW T (z —7) 2 0.

i z A2 (VOP) @ i) 5546 24, WAFE v € C, 1 f(z) — f(Z) < 0. Hv e a5 f(T)
Hol'(z—z) # f(z) — f(2). FHH f(z) - f(Z) <005, T (z — 7)) ;ﬁ 0. X5vT(zx—2)=20
FJE, F z 8 (VOP) Inl #1554 2.

DA 57T DL B 52 B 5.2 FR) BEAE.

ffl5.2% X =R, Y =R K=R2,C=0,+00] CX, f(x) = (fi(z), fo(x))". Frh
filz) =(x =13 +1, fo(z) = 2.
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Fenl B z = 0 WA 545 H
81)Sf(‘(i) = R27N(07j) = (_0070]'

XEWPGE N =(1,1)T > 0,8 0= f(z) N —AN(C,z) # @, I3FH 7y (VOP) [l #1554 %%
fi#t.

JE 5.1 B 5.2 Ay AN — g Bior, WL 5.3.

Bl5.3W X =R, Y =R K =R}, flx) = (fix), fo(2)". Hx <OW, fi(z) = —=,
f2<$) =1L.32x>0 HﬂLa f1<$) = -, fz(l’) =2.

Wz=0,0z=0Nf(x) M55H M. HEXTH

9= f(z) = AUBUC,N(C,z) = (o0, 0.

J
|

-T,y) € R2 RS (—1,—|—OO),y € (_0070)}7
y) € R2 HEES (_007_1)7y € (07+OO)}7
y) € R?:x=—1,y=0}.
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|

{(
{(
{(

Zz,
Zz,

&z —7T) > —¢.

% T A% (VOP) [ e- AR, WAFE 2 € CH f(x)— f(T) < —e. HE€ IS f(T)
&N (@ —7) # flx) — f(T). Bl f(z) - f(T) < —e <0 WA
(x—7) % —e.
X5z —7) > — FJE, K T A (VOP) 8K e- R,
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SUBDIFFERENTIAL PROPERTIES OF QUASICONVEX VECTOR
VALUED MAPS AND OPTIMALITY CONDITIONS FOR
OPTIMIZATION PROBLEMS

SHI Xiao-bo, GAO Ying, LI Lin-ting, WU Chun
(Schaol of Mathematical Sciences, Chonging Normal University, Chongqing 401331, China)

Abstract: In this paper we study the subdifferentiation of quasiconvex vector valued
mapping and the optimality conditions of quasiconvex vector optimization problems. Firstly, we
introduce the concept of proper K-quasiconvex, scalar it by using A function, and obtain the
equivalent characterization of proper K-quasiconvex. Then, four subdifferential definitions of quasi
convex vector valued mappings are given and their properties are studied. Finally, the optimality
conditions of weak efficient solutions for quasiconvex vector optimization problems are studied
by using the subdifferential of quasiconvex vector valued mappings, and an example is given to
illustrate its rationality.

Keywords: quasiconvex vector valued mapping; subdifferential; weak efficient solution;
optimality condition
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