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ẋ(t) = Ax(t) +B(t− τ) (1)

x(t) ∈ Rn, t ≥ 0, τ = const.

DEFINITION 1. Delay exponentional of matrix B is matrix function eBtτ that has a form

eBtτ =


θ, at− infty < t < −τ ;

I, at− τ ≤ t < 0;

I +B t
1!

+B2 (t−τ)2

2!
+ . . .+Bk (t−(k−1)τ)k

k!
, at(k − 1)τ ≤ t < kτ.

k = 0, 1, 2, . . ., where θ is zero matrix.

THEOREM 1.Let AB = BA of the system (1) is true.Then the solution Cauchy problem for system (1)has a form

x(t) = eA(t−τ)e
B1(t−τ)
τ ϕ(−τ) +

∫ 0

−τ e
A(t−τ−s)e

B1(t−τ−s)
τ eAτ [ϕ/(s)− Aϕ(s)]ds

ẋ(t) = Ax(t) +B(t− τ) + f(t) (2)

THEOREM 3.The solution x̄(t) of nonhomogeneous system (2)with zero initial conditions has form x̄(t) =
∫ t

0
eA(t−τ−s)e

B1(t−τ−s)
τ f(s)ds,t ≥

0.
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