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Abstract. There are considered linear differential equations with impulse co-
efficients and composite right hand parts. Solving with the Laplace method
is produced.

We call traditionally by an impulse function a function h(t) = ki, t ∈ [ti−1, ti), i =
1, . . . ,m+ 1, tm+1 =∞. It may be written by means of the Heaviside function H:
h(t) =

∑m
i=1 ki (H(t− ti−1)−H(t− ti)) + ki+1H(t− ti).

Consider an equation

N∑
n=1

(
m∑
i=1

ki (H(t− ti−1)−H(t− ti)) + km+1H(t− tm

)
y(n)(t) = f(t), (1)

where f(t) is a composite function, which by means of the Heaviside function, may
be written as follows

f(t) =

m∑
i=1

fi(t) (H(t− ti−1)−H(t− ti)) + fm+1H(t− tm).

As input data we take values of the unknown function and its derivatives up to
the order n− 1: y(ti), y

(k)(ti), i = 1, . . . ,m, k = 1, . . . , N .

As a result of the Laplace transform we obtain the algebraic equation:

N∑
n=1

(Kn
0 + KnpnY (p)) = F (p), (2)

where

Kn
0 = k1e

−pt0

n∑
k=2

y(k−1)(t0)pk−2 +

m∑
i=1

(ki+1 − ki)e
−pti

n∑
k=2

y(k−1)(ti)p
k−2+
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km+1e
−ptm

n∑
k=2

y(k−1)(tm)pk−2,

Kn = k1e
−pt0 +

m∑
i=1

(ki+1 − ki)e
−pti + km+1e

−ptm ,

and F (p) is the Laplace image of f(t) ([1]).
Solving the algebraic equation (2) and performing the inverse Laplace trans-

form, we obtain the solution of the equation (1).
Similarly linear systems of differential equations may be treated.
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