
Ââåäåíèå â òåîðèþ èíòåãðàëüíûõ óðàâíåíèé. Ëèñòîê 3.

Ñðîê ñäà÷è � 1 àïðåëÿ.

1. Ïîêàçàòü, ÷òî äëÿ óðàâíåíèÿ ϕ(x) = x+ λ
1
∫

0

xtϕ(t)dt îïðåäåëèòåëü Ôðåäãîëüìà D(λ) =

1−
λ

3
, à ìèíîð Ôðåäãîëüìà D(x, t;λ) = xt.

2. Ïîêàçàòü, ÷òî äëÿ óðàâíåíèÿ ϕ(x) = x+ λ
1
∫

0

(xt + t2)ϕ(t)dt èìååì

D(λ) = 1−
2

3
λ−

1

72
λ2, D(x, t;λ) = xt + t2 + λ

(1

2
xt2 −

1

3
xt−

1

3
t2 +

1

4
t
)

.

3. Ïîêàçàòü, ÷òî åñëèK(x, t) = f1(x)f2(t) è
b
∫

a

f1(t)f2(t)dt = A, òîD(λ) = 1−λA,D(x, t;λ) =

f1(x)f2(t), è ðåøåíèå ñîîòâåòñòâóþùåãî íåîäíîðîäíîãî èíòåãðàëüíîãî óðàâíåíèÿ ñ ïðàâîé

÷àñòüþ f(x) èìååò âèä ϕ(x) = f(x) +
λf1(x)

1− λA

b
∫

a

f(t)f2(t)dt.

4. Ïîêàçàòü, ÷òî åñëè K(x, t) =
∑

n

m=1
fm(x)gm(t), òî D(λ) áóäåò ïîëèíîìîì n-ñòåïåíè îò

λ.

Ïîëüçóÿñü îïðåäåëèòåëÿìè Ôðåäãîëüìà, íàéòè ðåçîëüâåíòû ñëåäóþùèõ ÿäåð:

5.

K(x, t) = 2x− t; 0 ≤ x ≤ 1, 0 ≤ t ≤ 1.

6.

K(x, t) = x2t− xt2; 0 ≤ x ≤ 1, 0 ≤ t ≤ 1.

7.

K(x, t) = sin x cos t; 0 ≤ x ≤ 2π, 0 ≤ t ≤ 2π.

8.

K(x, t) = sin x− sin t; 0 ≤ x ≤ 2π, 0 ≤ t ≤ 2π.

Èñïîëüçóÿ ðåêóððåíòíûå ñîîòíîøåíèÿ

dn(x, t) = K(x, t)dn − n

b
∫

a

K(x, s)dn−1(s, t)ds,

dn =

b
∫

a

dn−1(s, s)ds,

íàéòè ðåçîëüâåíòû ñëåäóþùèõ ÿäåð:

9.

K(x, t) = x+ t+ 1; −1 ≤ x ≤ 1, −l ≤ t ≤ 1.

10.

K(x, t) = 1 + 3xt; 0 ≤ x ≤ 1, 0 ≤ t ≤ 1.

11.

K(x, t) = 4xt− x2; 0 ≤ x ≤ 1, 0 ≤ t ≤ 1.

12.

K(x, t) = ex−t; 0 ≤ x ≤ 1, 0 ≤ t ≤ 1.

13.

K(x, t) = sin(x+ t); 0 ≤ x ≤ 2π, 0 ≤ t ≤ 2π.



14.

K(x, t) = x− sh t; −1 ≤ x ≤ 1, −1 ≤ t ≤ 1.

Ñ ïîìîùüþ ðåçîëüâåíòû ðåøèòü ñëåäóþùèå èíòåãðàëüíûå óðàâíåíèÿ:

15.

ϕ(x)− λ

2π
∫

0

sin(x+ t)ϕ(t)dt = 1.

16.

ϕ(x)− λ

1
∫

0

(2x− t)ϕ(t)dt =
x

6
.

17.

ϕ(x)− λ

2π
∫

0

sin x cos tϕ(t)dt = cos 2x.

18.

ϕ(x)− λ

1
∫

0

ex−tϕ(t)dt = ex.

19.

ϕ(x)− λ

1
∫

0

(4xt− x2)ϕ(t)dt = x.


