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7. y(x) – λ

∫∫ x

0

y(t) dt

(x – t)α
= f (x), 0 < α < 1.

Generalized Abel integral equation of the second kind.

1◦. Assume that the numberα can be represented in the form

α = 1 −
m

n
, where m = 1, 2, . . . , n = 2, 3, . . . (m < n).

In this case, the solution of the generalized Abel equation of the second kind can be written in closed
form (in quadratures):

y(x) = f (x) +
∫ x

0
R(x − t)f (t) dt,

where

R(x) =
n−1∑

ν=1

λνΓν(m/n)
Γ(νm/n)

x(νm/n)−1 +
b

m

m−1∑

µ=0

εµ exp
(
εµbx

)

+
b

m

n−1∑

ν=1

λνΓν(m/n)
Γ(νm/n)

[ m−1∑

µ=0

εµ exp
(
εµbx

) ∫ x

0
t(νm/n)−1 exp

(
−εµbt

)
dt

]
,

b = λn/mΓn/m(m/n), εµ = exp
( 2πµi

m

)
, i2 = −1, µ = 0, 1, . . . ,m − 1.

2◦. Solution for anyα from 0 < α < 1:

y(x) = f (x) +
∫ x

0
R(x − t)f (t) dt, where R(x) =

∞∑

n=1

[
λΓ(1 − α)x1−α

]n

xΓ
[
n(1 − α)

] .
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