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Abstract

In this paper, we first introduce block pulse functions and the block pulse oper-
ational matrices of the fractional order integration. Also the block pulse operational
matrices of the fractional order differentiation are obtained.Then we present a com-
putational method based on the above results for solving a class of fractional partial
differential equations.
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1 Introduction

Fractional differential equations are generalized from integer order ones, which are achieved
by replacing integer order of derivatives by fractional ones. Compared with differential
equations of integer order, their advantages are more accurate in natural physical process
and dynamic systems [2].
In this paper, our study focuses on a class of fractional partial differential equations as
the following form:

∂αu

∂tα
= −∂βu

∂xβ
+ λu(x, t) + g(x, t), 0 ≤ x ≤ 1, 0 ≤ t ≤ T. (1)

subject to the initial-boundry conditions:

u(0, t) = p(t), u(x, 0) = v(x), (2)

where ∂αu(x,t)
∂xα and ∂βu(x,t)

∂tβ
are fractional derivative in Caputo sense, g(x, t) is the known

continuous function, u(x, t) is the unknown function, 0 < α ≤ 1 and 1 ≤ β ≤ 2.
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