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ABSTRACT

In this talk, motivated by Mond and Schechter [2], Hou and Yang [1], Suneja et al. [3] and Yang
et al. [4], we formulate a pair of multiobjective generalized second order symmetric dual pro-
grams where the objective function contains a support function. Weak duality, strong duality and
converse duality theorems are established under secondGrdenvexity andF'-concavity as-
sumptions. As special cases of our duality results, we give Mond-Weir type, Wolfe type duality
theorems and some of the known results.

GENERALIZED SECOND ORDER SYMMETRIC DUALITY
Our models are as follows :

(GSMP) Minimize  K(z,y, \,w,p)
= f(z.y) + (s(z]B))e — (yjw)e — (yf Vy, (N f) (@, 1))e
— (Wi Vi N ) (@ y)p)e = 3 (0" Vyy (N f) (2, y)p)e
subject to VAT f)(z,y) —w+ V(AN f)(2,y)p< 0
YV, N )@, y) — yjw + Y5 Vi, AT f) (2, y)p 2
wel, A>0, MNe=1,
(GSMD) Maximize G(u,v, A, z,7)
= fu,v) = (s(v]C))e + (ufz)e — (WhVau, (AT f)(u,v))e
(U Vaz, AT ) (w,v)r)e = 5(rT Voo (AT f) (u, v)r)e
subject to VAT ) (u,v) + 2 + Ve (AT ) (uw,v)r
UpEVan (AT )(w,0) + ufz + uh Ve, (AT f) (w, v)r
2€B, A>0, MNe=1,

v)r
>0,
<0,

where
(i) f is atrice differentiable function frolR™ x R™ to R¥ ;
(i) r, z are vectors iR™, p, w are vectors imR"™ ;
(i) »ande = (1,--- ,1)T are vectors iR" ;



(iv) B andC are compact convex setslkf andR™, respectively ; and
VN ={1,2,--- ,n}, M ={1,2,--- ,m},ACN,IC M\N\A=BandM \ I = J.
Note thatA, B, I, or J can be empty.

Weak Duality Theorem. Let (z,y, A\, w, p) be feasible fo{GSM P) and(u, v, A, z, ) be fea-
sible for(GSM D). Assume that

() f(.,v) + ((.)T2)e is second order F-convex in the 1st variable,

(i) f(z,.) — ((.)Tw)e is second order F-concave in the 2nd variable,

(iii) Fyu(a) + a’v 2 0 for all a € R, and

(V) Goy(b) + by = 0 forall b € R™.
ThenK (z,y, \,w,p) £ G(u,v,\, z,7).

Strong Duality Theorem. Let f be a thrice differentiable function froR” x R™ to R*. Let
(7,7, \, W, p) be an efficient solution fofG:SM P); fix A = X in (GSM D) and suppose that
(i) Vyy(XTf)(f, 7) is non-singular,
(i) V,,, (N ))@,7) =T+ V,, A )@ 5)P A0,
(ii)the set{V,, f1(Z,7), Vy, f2(Z,7), - ,Vy, fx(Z,7),w} is linearly independent, and
(iv)the matrixa%(vyy(XT f)) is positive or negative definite,
for somei € I, wheref = f(z,7).
Then there exists € B such that(z,7, A\, z,7 = 0) is a feasible solution fofG:SM D) and
K@, y,\w,p) = G(T,7,\,Z,7).
Moreover, if the hypotheses of Weak Duality Theorem are satisfied for all feasible solutions
of (GSMP) and(GSM D), then(z, 7, A, z,T) is a properly efficient solution fofGSM D).
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