On a problem for nonlinear diffusion equation with
conformable time derivative

Nguyen Huu Can

Ton Duc Thang University, Ho Chi Minh City, Vietnam
nguyenhuucan@tdtu.edu.vn

Abstract

In this work, we study a nonlinear diffusion equation with conformable derivative:
C‘Dga)u — Au = L(x,t;u(x,t)), where 0 < a < 1, (z,t) € Q x (0,T). We consider both of
the problems:

e Initial value problem: the solution contains the integral I = fg 77dr, (critical as
v <-1).

e Final value problem: not well-posed (if the solution exists it does not depend con-
tinuously on the given data).

For the initial value problem, the lack of convergence of the integral I, for v < —1. The
existence of the solution is represented. For final value problem, the Hadamard-instability
occurs, we propose two regularization methods to solve the nonlinear problem in case the
source term is a Lipschitz function. The results of existence, uniqueness and stability of
the regularized problem are obtained. We also develop some new techniques on functional
analysis to propose regularity estimates of regularized solution.



