Pure Mathematics ¥, 2022, 12(4), 623-629 Hans XMl
Published Online April 2022 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2022.124071

B &3 5y B B R RS AR mild Y /B R R FEME
—1%

=
PEALITTE R, Bt S gl Wl 22M

Weks . 20224F3 140 FHBEM: 20224F4H15H; KA HM: 20224F4H22H

H E

BT T S R 2 2 B o BT FE AL AE R
SDfu(x,t)+(-A) u(x,t) = f(x,t,u(x,t),u(x,t+7)),(x,t)e Qx[0,T],
u=0,(x,t)edQx[0,T],
u(x,z)=e(x,z),re[-r,0],xeQ,

mildf# i) FIMAEE—H, HP QeR’(deN)HEFHBILR 0Q HIFFE, DA ae(0,1)HrCaputo
RIS B0 25 (-A) s e (0.1) HRERHIHETF. f:Qx[0,T|xR* - R H/FFLipschitzELE M K
., f(x1,00)8FH. eeC(Rx[-r,0]), r>0A%H, HH]T >0fKE. EIREMT AR
BT, BRETFHEREAFREHE, RET %0 EmildfF KRR EEE—E.

XA
WNZESEHYBOE, M, mildfg, REEER—E, AhaeR

The Local Existence and Uniqueness of
Mild Solution for Time-Space
Fractional Diffusion

Equation with Delay

Peng Gao

College of Mathematics and Statistics, Northwest Normal University, Lanzhou Gansu

Received: Mar. 14™, 2022; accepted: Apr. 15", 2022; published: Apr. 22", 2022

WEFIH: . S B EOTRE mild @RS EME— D). EIREEE, 2022, 12(4): 623-629.
DOI: 10.12677/pm.2022.124071


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2022.124071
https://doi.org/10.12677/pm.2022.124071
http://www.hanspub.org

e g

Abstract

In this paper, we study the existence and uniqueness of mild solution for time-space fractional
diffusion equation with delay

SDFU(X, t)+(=A) u(x,t) = f(x,t,u(xt),u(x,t+7)),(x,t)e Qx[0,T],

u=0,(x,t)edQx[0,T],

U(X,‘r)=¢(X,z‘),re[—r,0],xe§2,
where QeR"(deN) isan open bounded domain with smooth boundary Q. D denotes the
Caputo time fractional derivative of order o c (0,1), and (—A)S is the fractional Laplacian with
se(0,1). f :Qx[O,T]x R? >R is a convex function satisfying local Lipschitz continuous.

f(x,t,0,0) is bounded. ¢ € C(Rx[—r,O]), r>0 is a constant. T >0 is a constant to be deter-

mined. When the nonlinear term includes time delay, the local existence and uniqueness of mild
solution to the problem are obtained by using the operator semigroup theory combined with the
fixed point theorem.
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