Vol. 5, No. 1 World Journal of Mathematics and Statistics June, 2026
BSEH 1M Hee S5at 2026 46 H

e SERY AT RS ;o1 by
2| i
B2, EHM2T

L PRAS IR 5 4P, B 400074
2 H PRATIHE K2R 2 R AL 58 Re 45 ) BE IR T AR FE A SR %, FK 400074

WE: FEIHRRE AL SRR BRI B ARF . 0%, (B TR MM I B 89y, AR AL
FRSEAT R 5 R A P I AR AR KR 2R A2 SCHER AL B S AR T AT T JE A RERAE DU A 1) L5 A3 00 1) e
PUIE D ZRAE AN TR 25 o TR, PSR ELBR A 1 B 89X Bloy s £ SCHERUN B 26 1 T R4S T RLIRE
AT J LA B AL AR AT A TE 70 26 o HUR, SIN T L SRERAE AL 1) ) — S8 s, JRAE) SCRER LM
ANZIREAE A R i R AE N AL T ZVRERAB DUAL I R0 A U A B AR 7E 20 26 A 34k, Bl T4
(E WSS ) B 990, AR SCHERAM B SR A T, AL T L SRERAE DAL 17 A 25 R B e e 0 2o B
Ja, AT SCHERL R B R AE TS, 3R T 2R E AL M R A AR 10 2 stk 7e 70 21

REEE: LR, AR, sy, RIS
DOI: 10.57237/j.wjms.2026.01.003

The Second-order Subdifferential Characterization of
the Strong Efficient Solution of Set-valued
Optimization Problems

Xiyun Qiu?, Qilin Wang?*

College of Mathematics and Statistics, Chongging Jiaotong University, Chongging 400074, China

2Key Laboratory of Complex Systems Optimization and Intelligent Control of Chongging Municipal Education Commission,
Chongging Jiaotong University, Chongging 400074, China

Abstract: This paper discusses the optimality conditions for the strong efficient solutions of set-valued optimization
problems. Firstly, by using the second-order weak subdifferential of set-valued mappings and the relationship between the
strong efficient solutions of set-valued optimization problems and the optimal solutions of composite optimization
problems, one establishes the optimality necessary and sufficient conditions of the strong efficient solutions for
unconstrained set-valued optimization problems. Meanwhile, by using the second-order weak subdifferential of set- valued
mappings, several optimality necessary and sufficient conditions of unconstrained composite optimization problems are
obtained under the assumption of generalized cone sub-convexlikeness. Secondly, one introduces a class of saddle points
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for constrained set-valued optimization problems. Then, several sufficient optimality conditions for strong efficient
solutions of constrained set-valued optimization problems are established under the assumptions of generalized cone sub-
convexlikeness and saddle points for constrained set-valued optimization problems. Additionally, by using the second-
order weak subdifferential of set-valued mappings, the sufficient optimality conditions for strong efficient solutions of
constrained set-valued optimization problems are established under the assumption of generalized cone sub-
convexlikeness. Finally, two optimality sufficient conditions for the optimal solutions of the constrained composite
optimization problem are obtained under the assumption of generalized cone sub-convexlikeness.
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