2013 4 5 A
& 30 % & 3

TR A FFRCE LR ZF RO

Journal of Chongqing Normal University (Natural Science)

May 2013
Vol. 30 No. 3

ZEEFSEGHI®

DOI:10.11721/cqnuj20130301

EFRABNADXARIB— DM 3t{E

PR

CRTIFE 24 B K SR HLERE . HIK %R 408100)

BEAUART —£) IMARAN S RAKE AP, FHZ B (Foarpod)-I BEHF(Foasp.)-dV KL XN E
HOANT ZH (Foasps O d-V-I B —F X R BHA =W (Foaoo.) AP d- V-1 B —F A E N BB A, I
TITERABRA L RARNE AP AN EEED . ZEELZN) X (Frarp.0)-d-V-1 B — 5 F % &M 414
TR B S F ok &35 T ALK 5] A (P) A xt {8 19 B (D) &y 55 218 2 B, RoAT(B A A A B R, R

RERWAE T A X — M B4R,

KEWR MARAK 2 XX Z s T X (Foasp.D-d-V-1 B —-FFE Y

RES%EE.0221.6

W KA /N3 2R e B R iy B SR T 2 —
BTEZ HAnALR] 2 B E 46 S R i i 4 7 T AR
HEZENH. —E LR R KA/ 53 2R v B L
P 2% P A R F 5 2 e AL B E Y AT T 4 2 — .

ASCUFR AR | SR R AR /N 73 R R 1] A

min sup [z, )
(P)< «€s yev h(x.y)
ot eor=o
Hr S={r€ X:g(x)<<0} FHMAI (P AT FT5E. X Ny
R' I FHEY AR HEFE K [h: XXY>RH
g: X—>R" KT x 1 —. Z P 5 80 % 2. I H %t
VY (z,y)€SXY, f(x,y)=0,h(x,y) >0,

Yadav Fl Mukherjee"" Sy A] $4 (1) ™ 5 KA 2N 23 2K
LR R (P) N7 T 2 A XA, RS 3] T — LX)
254, Chandra Al Kumar™ Bk 7 3CHR 1] A 80 %)
[0 & (P) Ay 2 A XL ARY, IR 3R 15 T L Xl 45 2R,
ZIE 2 EEAF T ST @ T R
(P) By B A 2% 1 Fous {e i

10K DS B R O == A S 7 o= Nl K 7
#1975 4F, Mangasarian™™ 15 55 7F — 25 JE £k 14 #8 %)
HEEN T B R A JR AR B T — s X 2 R
Bector 2 E— 28 SURAR ™Y Pk 45 1 T 57 1 4K )
ANERT A i i . Lot R BT X BANAR
P T SCERL7 I A R 25 R . Husain 25 7 — 28T
SO AR 43 N E B TS AT GO R AR /DN B R

x  WEEH#E:2012-12-31 [ 4% H KR B 18] : 2013-05-20 1804

XHEFRERG A

XEHS:1672-6693(2013)03-0001- 04

Mond-Weir & f1 Mangasarian B — [y % {5 & #., &
i s Husain 220 D) & Sharma Fil Gulati™™ 4351 F FH 2
FASTR] T SCm P g 7 T AR K /N 43 =X R 40 [ J5E (P 1Y)
X E

Ahmad 2" HE T (Fuaspsd) -1 BAAET L F
BT — 28R AT A R i /N BRI i — By Mond-Weir #1
1 Wolfe BIXHE 2 # . 1M Jayswal 2 FIF (FLa,p0,0) -
d-V —FAA MNP AR R T — 284060 2 H AR R A
FILIY) — S8 F A0 1 78 40 25 14 A Mond-Weir 1%} o 2,

AICZ CHRL10-13 ] o AR B k. 45 & Z B
(Faaspsd) -1 BB (F yas000) -d-V —FUARE M B
B BIA B (Foasp.0) GZH) h L d-V-T B —FOR AR
P MR S S o ST AR KA N A3 O A ) A (P Y — A
B X B AL, FEAE I B )T T B — BOR AR M R A
A Ve 5 T R X R A X i

1 Fi& AR

PEM=1{1,2,m} WEEMN €S HE
J)={jeEM.g;(x)=0}

f(l',y)zsu flx,2)
h(xry)  2e? h(z,2)

K(x) ={(sstyu) € NXR.XR:1<s<n+1,

Wﬂ:beh

L= (tl’tz’.'.’tx) e m’sz: 1,1,{: (yl 7y29"'9y.v)9
i—1
yvi € Y(x),i=1,2,,5)}

RETIE : EHK B AR 4 (No. 60974082) ; H R B ZE B 58 3 H (No. KJ121302; No. KJ131314)
fEEB N A%, B BP9 7 10 A S AL R K H R, E-mail : jiaohh361@126. com
P & H R b 41k - hetp: //www. cnki. net/kems/detail /50. 1165. N. 20130520, 1804, 201303, 1_001. html



2 ERIEAFF]CE LR FBO

% 30 %

http://www. cqnuj. cn

EX 1M R F: XX XXR' >R XTH =48
JCREREMER  WIR Y 2 € XA

D Flr.xsy+y)<F(z,x;7)+

F(x.x57,) Y7 .7, €ER"
2) F(x.x;ky)=kF(x.x;7)
VEER, ,yER"
o 2L F(e, ;00 =03 DA
—F(z.a;—7)<F(x,23;7),. Y YER"

Wa=(a"sa") : (XX X)>R \{0},p=(p":p") €
RXR.bo by : XX X—>R s o s ¢ : R>R,d: R>RG &
d(0)=0),0: XX X—>R G & 0(x,2) =0=x=2), I
W WL X>RAE r€ X AbH 2 B ol i, 75 5 v
FRKTF 2 BV,

BB = (Faaspsd)-1 BB I (Faaspa0)-
d-V —ZURAS N sREC B A A A

EX 2 WW.DE X S (F.a.0.01h
L d-V-I B —FORA N[y, A4 Y 2 € S, pE R AFAE
d+0.b, 5o 0 (t=0, D FI R $L F 15

F(a,x30" (2, 2 {V&(2) +V W () p))+
P’ d* (0, 2)) =0=>

by (a2 4o [mpu)ﬂm}w%pf v’ W(E)pJZO

—b (2,2) ¢, [F(E)—%pT Vﬁ“(?)p}éo:
F(x x50 (x ) {VI(2) +V () ph)+
p'd? (0(x x))<<0
1ELL FJE SO
F(x.asa’ (2 ) (VW) + VW () ph)+
o' d* (0(x,2))=0=>
by (x52) o [mf)—qf(;w%p"‘ v’ W(E)p}>0
W FR (W ITE 2 € X 52 B (Faas o0 4%t d-
VAT B —SBURAE N
T P IR B R X B b Y
EE Y o BAK (P —AE . o A
Vg, ()€ J ) & sr  MAFAE G touw) € K (20
AE R, Al € RY 75

VI @y — 2 Ty +V D g, () =0
i=1 i=1
f(roy) =M (x,y)=0,i=1,2,,5
Domg, (2) =0
j=1
2 XA
T 7 A KN 4 3R (P f B ke

(D), HAE BT L (Fuasp.0) -d-V-T Bl —FOR A8 ™ 4%
AT A P L 555 X 5 X {1 7 A 200 X A
(D) max sup A

(satw) € K(2) (zaps ks p) € H(sot 1)

VO () — Az, y))+
i=1
VI 1 (f(zay) —A(zsy)) pt
i=1
VO g () + VD g, () p=0 (1)
i=1 i=1

SV Sy — 2y ) + D g, () —
i—1

i€,
%PT v [;t,(f(z,y,-) —Mh(zoy)) + ;:,ug ()] p=0
(2)
E/hg,(z)*%pT v? Zﬂjgj(z)p>o,‘3:1,2,...,r
,rEJ/@ je‘,,@
(3)
Je&=M,B=0,1,2, -, r R Us o J,=MH J,NJ,=
O R By
Hoo 3 oo € K2y Hsatow) SRR L E
Z (D~ Q)R PP 1 (2ap0d0 p) ERXRE X Ry XR
IDE S
FRHCsotsu) € K(2) s Hsytyw) =, M E X

sSup A= —oo,
H(s,tyu)

A LR (P XA (D) A Rl 7 i L I H
1);’1- Vﬁ:1’29"'97"’%
[0 =203+ S g (0 D g, ()]

€l i€Jy
T:E z /‘f—IA'\IEI]E:KJ/I\(F,aqpa@)fﬁ*H d_V‘I ﬂ#ﬁ;{:%&;
2) o (@)= 0=>a=0,a=0=>¢, (a) =0,b,(x,2) >
0,0, (x,2)=0;

o e (o O >=—0" L NIls
3) o' (zy2)=a (x,2),0'=—1p ’J‘J?gly)h(x,y)/ko

ERBR BN a=0=>¢, (a) =0,0, (x,2) =0, It LA
EEEEWCIEE

*[]1 (.T,Z)gsl [Zlujgj(z) -

.76]'9

%p,p v? E#Jg_,(z)p}g 0,8=1.2, .7

16]/i
i & DS 2 w5, BT HER
F(x,z;a' (x,2) {VZp_,g‘_,»(z) +v? Z)a_,»g_,(z)p} )+

€l €T,
p'd?(0(x,2)) << O0,f=1,2,,r
PAEA SN, JF 455 R F R RPN 1
A DG



% 3

Flx.zia' (202){V D) pg, () +

JEMI,

% 2 wig, (D ph) +rp'd (0(x,2)) <0

JEMJ,

A D A F R, BT HER

— Flazia (o (VS0 (fleay) — b oy ) +
i—1

s

Dlng DT+ VD 6 (fleay) —Ah(zay )+

PSR i=1

Dlwg, (D Ip)) + ' d (0a2)) < 0

i€l

B 2 AT 3) TS

Flavzia (e (VDD 6 (f(ay) — M Czay))+
i—1

s

Dwg DT+ VD 6 (fleay) —Ah(zay )+

i€, i=1

Dg, (D 1ph) + o d* (B 2)) =0

i€l

FRARPE B 2 P 55 DRSS 1 &84, XOnT S
bo (xs2) o { Zf,-(f(l”,y,‘) —Ah(x,y))+

S g, (@) — S (FCeay) — A Czay)) —
i=1

i€l

D8 " VD (fleay) —
i=1

i€,

M (Czoy)) + D pmg, (D 1ph =0

€7,

H by (x:2)>>0, ¢ (a) = 0=>a= 0 F(2) X, 1] 15
Zt,(f(l',y,-) — Mz y)) + 2/1_,;;,(1) >0
= s
i 2€ S =0 115
21,(]‘(1,31,-) — AR (24 y,)) =0
R A AE A b0 45 ey, ) — Ak Cesy, )0, B
e i

RIS ) BE o MR (P I — A do L A »
Hvg, G g € J et sr WAFTE G 1o w) € K (&)

0) &% 8 (D) f — A 07 47 i FL G H b 8 508 AR 25
T EL 25 B 10 4 % R R (P 0% (D) 1 i A5 )
TR IRSE W (o sis As s Lo sty p=0) J2 % {8 (D) Y —
A FA AR

EBA BN o« MR (P — A et H
Vg, ()€ J oM, i LA, fly s B 1 40, 7 A

(sotsu) € K () Al (xspsds p=0) € H s,y t,u) i 13

H*ff\‘@ﬁﬁ*ﬁ%o ﬁlﬁ(~T7Il19A7~\7t7u»pzo)%xj-/fl%(l))

Ead R FRARAD S XM — A Z 1t 15 3
) — A DA 2 3 2 BTG TIE 5
EI 4 GRS B M zapsdesatiusp)

G 590 e LI (P A3 48 (DD 19 T AT e 4 2R

[y~
1) s ===

3

2) X VA= 1.2, e [D00(fCoiy) —
i=1

M Coay)) + D mg () D g (O TE = & W

i€l i€,
(Faasps0) A% P d-V-1 B —FORAR ™ (1 5

3) ¢o (@) > 0=>a>> 0,a=0=>¢, (a) =0, by (x,2)>

0.0, (x,2)=0;
4) " (xy2)=a' (x,2) 9(002*7’(0] o
W r=x,

R RUERO R a7, M d (DA
S, (D =5V D g, (P =0
i€l i€l

B=1.2,.r
H a=0=>¢, () =0 fl b, (x,2) =0, |- X A #:15
— b (g [ D, () —

16.7,8

%ET v? Z;Jgj(g)ﬁ}g 0.8=1.2,,r

JGJﬁ

TR & 2) 5 2 FB4r vl 15
F(x.zsa' (o) (VD 0, () + V2 D e, () p)) +
JEJﬂ Jejﬂ

‘Oldz(@(;9;>) < 0,18:192,"'77'
MRS IF R F MR EPERD e 1 %0 D
5

F(x.z5a" (2o ){V D) g, () +

JEM\J

VE T g, (D)) At dP (0(x.2) < 0

JEMVJ,

A (L SRR Z M 19 32wl J

— F(x.zia o VL D 0 (f oy —ah (2a30) +
i=1

S g, DT+ VD0 F Gy — M ey +
1

i€l i=

S g, DIp)) 4 ro'd (0 9) < 0

i€,

WRAE A DA

F(r 230’ (@ VD 6 (f (a3 — W (2ay)) +
i—1

S, D1+ V0 Gay) — M ey +
i€, i=1
Sg, (D Ip) + g d? (0, 2)) =0

FASHN

PR A 2 M5 134 s



4 Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn Vol. 30 No. 3

by o) ol DL (f oy —ah (a3 +

i=1

Dngi () — DL (f(zay) — A (zay)) —

FISH i=1
SVg, (D 4 5P VLG —
i€l 2 i=1
M (zay)) + Dme, (D Ip) >0
i€l

SV @y — M ) + g, () >0

i=1 i€,

% € Sup=0, 14

SV @y — 2 (ay)) >0
i=1
I FETE 4o 7S
f(xay)) =M (9,00
Ty VACTRTD)
b sup LD STy e 1 R B
ey hlx,y) ™ h(x,y, )

Pl x==x, JIF B

S 30K

[1] Yadav S R,Mukherjee R N. Duality for fractional minimax
programming problems[J]. J] Aust Math Soc Ser B, 1990,
31(4) :484-492.

[2] Chandra S, Kumar V. Duality in fractional minimax pro-
gramming[ J]. ] Aust Math Soc Ser A,1995,58(3):376-
386.

[3] LiuJ C,Wu C S. On minimax fractional optimality conditions

with invexity[ J]. ] Math Anal Appl,1998,219(1):21-35.

Operations Research and Cybernetics

[4] Ahmad I. Optimality conditions and duality in fractional
minimax programming involving generalized p-invexity[J].
Inter ] Manag Syst,2003,19(1) :165-180.

[5] Yang X M, Hou S H. On minimax fractional optimality and
duality with generalized convexity[ J]. ] Glob Optim,2005,
31(2):235-252.

[6] Mangasarian O L. Second and higher order duality in non-
linear programming[ J ]. ] Math Anal Appl,1975,51(3):
607- 620.

[7] Bector C R,Chandra S, Husain 1. Second order duality for a
minimax programming problem [ J]. Opsearch, 1991, 28 (2) .
249-263.

[8] LiuJ C. Second order duality for minimax programming
[J]. Util Math,1999,56(1) :53-63.

[9] Husain Z, Jayswal A, Ahmad 1. Second order duality for non-
differentiable minimax programming problems with generalized
convexity[ ] ]. ] Glob Optim.2009,44(4) :593-608.

[10] Husain Z. Ahmad I, Sharma S. Second-order duality for
minmax fractional programming[ J]. Optim Lett, 2009,
3(2):277-286.

[11] Sharma S, Gulati T R. Second order duality in minmax
fractional programming with generalized univexity[]]. ]
Glob Optim,2012,52(1):161-169.

[12] Ahmad I, Husain Z, Sharma S. Second-order duality in
nondifferentiable minmax programming involving type-I
functions[ J . J] Comput Appl Math,2008,215(1) :91-102.

[13] Jayswal A, Ahmadb I, Al-Homidanb S. Sufficiency and
duality for nonsmooth multiobjective programming prob-
lems involving generalized (F, a, p, 0)-d-Vunivex func-

tions[ ] ]. Math Comput Model,2011,53(1) :81-90.

On a Second Order Dual for Minimax Fractional Programming

JIAO He-hua
(College of Mathematics and Computer, Yangtze Normal University, Fuling Chongqing 408100, China)

Abstract: In this paper, a class of generalized minimax fractional programming problem (P) is studied. Using second order (F, a,
os d)-I type function and (F, a, p, ) -d-Vuinvex function, second order (F. a, p» 6 pseudo quasi d-V-I type univex function
and second order (F, a, ps ) strictly pseudo quasi d-V-I type univex function are introduced and a second order dual model (D) of
this minimax fractional programming problem (P) is formulated. Finally, under the second order generalized (F, a, p, 6)-d-V-I
type univexity and using the sublinearity of function F, a weak duality theorem, a strong duality theorem and a strict converse duali-
ty theorem between the programming problem (P) and the dual problem (D) are obtained. The results presented in this paper im-
prove and extend some corresponding results in the previous literatures.

Key words: minimax programming; fractional programming; second order duality; generalized (F, a, p, 0)-d-V-I type univexity

(wiEHRBE £ B



