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Modified Inertial Subgradient Extragradient Algorithms for Solving Non-monotone Variational Inequality
FANG Zhenjie, LONG Xianjun
School of Mathematics and Statistics, Chongging Technology and Business University, Chongqing 400067, China

Abstract: Variational inequality problems have a wide range of applications in economics and finance, transportation,
mathematical planning, mechanics, and other fields. In recent years, the problem of variational inequalities has been
studied by many scholars, and these studies have mainly focused on solving monotone or pseudo-monotone variational
inequalities. This article presented an algorithm for solving non-monotone variational inequality problems in real Hilbert
spaces. A modified inertial subgradient extragradient algorithm with Armijo linear search was constructed using the inertia
principle and Mann-type method. Under the assumption of non-Lipschitz continuity, it was proved that the sequence of
iterations generated by the algorithm converged strongly to the solution of the variational inequality problems. It is worth
noting that the proof of the theorem does not require any monotonicity assumption for the mapping. Finally, two numerical
experiments were given to illustrate the effectiveness and superiority of the algorithm in the paper. The results obtained
extend and improve many recent results.
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AR BERCE AL, Ho2P K B B Lipschitz % 40A ¢,
AHTTE A, Lipschitz B0 78 XE LG B SR Bk 1 4]
H Armijo P RGRP K, BEA T Lipschitz # %L,
AN, {x,,, } B S SCERL 7 ] kAN TA]

(3) Zefal T A B RATEPERREE

W3 L 1 A T BRI B AR 1
SR SGHE B A —Fh 5 i, B A 1 BT Khanh 2
PR L 3.3, 3R W TIRATM LR 15 M0
XA AR I Sl B AR
4 BlESESs

R T ARIIAR SCHE Bk A e, AR Y ]
WL 1 59 SOk A SR T LA SCERL 7 ] TR i
Mann AU PE RS BE FM R B2 530 (MISEM) , SCHR[ 8]
[ Mann BIYCHES FE SR BESE: (MTSEM) |, SCHK[ 9 ] H Y
FHPE VR AR BE AR BE VL (VSEM ) |, SCHR[ 13 ] H Ay [ 338 1
Mann HYYCHS B 4P B2 51 (SMSEM ) |, SCHR [ 14 ] 1 (%)

16T YRS B AR BE B (MSEM ) . B 25 9 3 1, 1
Hr<Trer” F1“ Sec ™ 435l 7R & AR ECFN CPU 3217 i [H]
(Bf.s) , A RIS 7E MATLAB R2019b Fl Windows10
ARG NBAT  IHENIIEARSECH Intel (R) Core (TM) i5-
10210U CPU @ 1.60 GHz 2. 11 GHz,

Bl A A(x)=Mx+q,A.R"—R" Hh geR", H
M=NN"+S+D ,N € R"™,S € R™" J&— X FRHEi 4, D
e R™" EXHAMEME, EXf Ak EryonEAEf, BR,M
JE—NIEE MM, ATATAR R R, BT A 2 H
Lipschitz Lk E/‘J,Lipschitz W L= ||M| . £ SEk
Hanr .

1
ik 1:u=0.5,y=0.1,1=0.5,a =0.1,0, = ,
Vn+1
B,=0.1-(1-6,);VSEM.u=0.5,y=0.1,/=0.5,8, =
1 1
— =0;MISEM:¢,=0.5,0, =———,8,=0.1 -
n+25f(x) b 'au >¥n (n+1)2,ﬁn

1
(1-6,) ;MTSEM: ©=0.5,y=0.1,1=0. 5,0,1=T1,Bn=
n

1
0.1-(1-6,);SMSEM:=0.5,0, =—-,8,=0.1 -
n+1

(1-6,) .
L q=0, %45 x,=(1,1,--,1)" e R",m =20,
| %, =, | <error fERZIE 50, MAZE R IR 1,
1 011 EEERHILE

Table 1 Comparison of algorithm results of example 1

-4 s -6 -7
error=10 error=10 error=10 error=10

Iter Sec Iter Sec Iter Sec Iter  Sec

FiE1 14 00047 21 0.0056 29 0.0097

39 0.0154
SMSEM 16 0.0052 50 0.0156 144 0.0109 415 0.0198
MTSEM 19 0.0078 54 0.0159 149 0.0110 482 0.0202
MISEM 84 0.0124 107 0.0164 128 0.0181 150 0.0179
VSEM 87 0.0143 237 0.0507 738 0.1558 2110 0.384 3

W R AT LR P A 1 L SCHRk[7,8,9,13 ]
ERE=RERINE ¢ & P N
1§|12 éH:lZ’C:=%x2<xlsx2"“9x

) eH: x| <

i

1 oy
=12, 0, b ESST AL C—H A(x)= (2| +
l

i 1” O H >0, AR AL H EOVRIR A C L
X c

—HuE L H ¥ 55544k, HAE H F23F Lipschitz JE2E
[, % c=0.5,m=20, || %, | <error fEHLILA(F, AT
118 C a7 Ry




T, R AR B R 9 % R ALY 46 IE 5 KR A 95

IR ZE S WL 2 AL ZE BT R (£ 2) , Mk
BOAE] 35 000 B, FH“Max” A0, & S HORBUN T

1
%7{%1;#:().8,)/:0.3,l=0.5,a”=0.1,0n= s
Vn+1

B,=0.1-(1-6,);VSEM.:=0.8,y=0.3,[=0.5,8, =

X

1
()= i MTSEM:u=0.8,y=0.3,1=0.5,0, =
n

1
——B.=0.1-(1-6);MSEM.1=0.8,y=0.8,/=0.1,
n+1 n n

B= ()=
R2 G2 BHEERIER
Table 2 Comparison of algorithm results of example 2
error=107  error=10"  error=10"  error=10"
Iter  Sec ITter Sec Iter Sec  Iter  Sec
Fix1 9 00003 16 0.0089 24 0.0112 35 0.0213
MTSEM 20 0.0258 150 0.2667 2 148 2.634 5 11 223 13.810
VSEM 43 0.0005 74 0.0114 108 0.0193 143 0.1043
MSEM 199 0.008 42231 0.021 2 Max 0.1833 Max 1.747 6

W 2 TLAUE B, Bk 1 L SC#k (8,9, 14 ] R
LSRR T
5 4

E AR Mann 532 $2H T Armijo
A B AT VR 2 B B B SR A I Sl A
IANENX A, 75 A Lipschitz #E 22 PE R, IEMA
T AR B RE AR S R S T AR 0 AN A ) Y
il o HSIEL S 00 36 IR 1A SC A SR B A OHE R
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