
EqWorld http://eqworld.ipmnet.ru

Exact Solutions > Integral Equations > Linear Fredholm Integral Equations
of the First Kind and Related Integral Equations with Constant Limits of Integration

3. Fredholm Integral Equations of the First Kind
3-1. Integral equations whose kernels contain power-law functions

.1.
∫∫ b

a

|x – t| y(t) dt = f (x). .

.2.
∫∫ a

0

y(t)√
|x – t|

dt = f (x). .

.3.
∫∫ b

a

y(t)

|x – t|k
dt = f (x). .

.4.
∫∫ b

0

y(t)

|xλ – tλ|k
dt = f (x). .

.5.
∫∫ ∞

–∞

y(t)

|x – t|1–λ
dt = f (x). .

.6.
∫∫ ∞

–∞

sign(x – t)

|x – t|1–λ
y(t) dt = f (x). .

.7.
∫∫ ∞

–∞

a + b sign(x – t)

|x – t|1–λ
y(t) dt = f (x). .

.8.
∫∫ ∞

0

y(x + t) – y(x – t)

t
dt = f (x). .

.9.
∫∫ ∞

–∞

y(t) dt

t – x
= f (x). .

.10.
∫∫ b

a

y(t) dt

t – x
= f (x). .

3-2. Integral equations whose kernels contain exponential or
logarithmic functions

.11.
∫∫ b

a

eλ|x–t|y(t) dt = f (x). .

.12.
∫∫ b

a

ln |x – t| y(t) dt = f (x). Carleman’s equation. .

.13.
∫∫ b

a

(
ln |x – t| + β

)
y(t) dt = f (x). .

.14.
∫∫ a

–a

(
ln

A

|x – t|

)
y(t) dt = f (x). .

.15.
∫∫ a

0
ln

∣∣∣∣
x + t

x – t

∣∣∣∣ y(t) dt = f (x). .
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2 FREDHOLM INTEGRAL EQUATIONS OF THEFIRST KIND

3-3. Integral equations whose kernels contain trigonometric
functions

.16.
∫∫ ∞

0
cos(xt)y(t) dt = f (x). .

.17.
∫∫ ∞

0
sin(xt)y(t) dt = f (x). .

.18.
∫∫ π/2

0
y(ξ) dt = f (x), ξ = x sin t. Schl̈omilch equation. .

.19.
∫∫ 2π

0
cot

( t – x

2

)
y(t) dt = f (x). .

3-4. Other Integral equations

.20.
∫∫ ∞

0
tJν (xt)y(t) dt = f (x). .

.21.
∫∫ ∞

–∞
K0

(
|x – t|

)
y(t) dt = f (x). .

.22.
∫∫ ∞

–∞
K(x – t)y(t) dt = f (x). .

.23.
∫∫ ∞

0
K(x – t)y(t) dt = f (x). Wiener–Hopf equation of the first kind. .
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