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∫∫ ∞

–∞
K(x – t)y(t) dt = f (x).

The Fourier transform is used to solve this equation.

1◦. Solution:

y(x) =
1

2π

∫ ∞

−∞

f̃ (u)

K̃(u)
eiux du,

where

f̃ (u) =
1√
2π

∫ ∞

−∞
f (x)e−iux dx, K̃(u) =

1√
2π

∫ ∞

−∞
K(x)e−iux dx.

The following statement is valid. Letf (x) Î L2(−∞,∞) andK(x) Î L1(−∞,∞). Then for
a solutiony(x) Î L2(−∞,∞) of the integral equation to exist, it is necessary and sufficient that
f̃ (u)/K̃(u) Î L2(−∞,∞).

2◦. Let the functionP (s) defined by the formula

1
P (s)

=
∫ ∞

−∞
e−stK(t) dt

be a polynomial of degreen with real roots of the form

P (s) =
(

1 −
s

a1

)(
1 −

s

a2

)
. . .

(
1 −

s

an

)
.

Then the solution of the integral equation is given by

y(x) = P (D)f (x), D =
d

dx
.
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