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Abstract: This talk is devoted to approximation of fractional Cauchy prob-
lem

(D�
t u)(t) = Au(t) + f(t; u(t)); 0 < t � T; 0 < � � 1;
u(0) = u0;

(1)

in a Banach space E, where D�
t is the Caputo-Dzhrbashyan derivative in time,

the operator A generates exponentially bounded analytic and compact resolu-
tion family S�(�; A) and the function f(�; �) is smooth in both arguments. The
mild solution of (1) is de�ned as a function u(�) 2 C([0; T ];E) which satis�es
equation

(2) u(t) = S�(t; A)u
0 +

Z t

0

P�(t� s; A)f(s; u(s))ds;

where for any x 2 E one has

���1R(��; A)x =

Z 1

0

e��tS�(t)xdt; R(�
�; A)x =

Z 1

0

e��tP�(t)xdt; Re� > !:

We consider semidiscrete approximation theorem on general approximation
scheme under condition of compact convergence of resolvents.

Throughout this note we mainly used techniques from our paper [1], but
the right hand side is given by the function f(�; �) de�ned in di¤erent way
convenient for applications. So we consider approximation of operator family
P�(�) with weak singularity.
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