
Ââåäåíèå â òåîðèþ èíòåãðàëüíûõ óðàâíåíèé. Ëèñòîê 1.

Ñðîê ñäà÷è � 11 ôåâðàëÿ.

1. Ïðîâåðèòü, êàêèå èç äàííûõ ôóíêöèé ÿâëÿþòñÿ ðåøåíèÿìè óêàçàííûõ óðàâíåíèé

a) ϕ(x) = λ
x

(1 + x2)5/2
, ϕ(x) =

x+ 2/3x3

(1 + x2)2
+ ξ

x∫
0

3x+ 2x3 − t

(1 + x2)2
ϕ(t)dt,

b) ϕ(x) = α + β sinx, ϕ(x)− λ

π∫
0

cos(x+ t)ϕ(t)dt = 1,

c) ϕ(x) = αx+ βx3, ϕ(x) = x+ γ

x∫
0

sinh(x− t)ϕ(t)dt.

2. Ðåøèòü èíòåãðàëüíûå óðàâíåíèÿ:

a) ϕ(x)− λ

∞∫
0

sin2 t

t
ϕ(t)dt = µ sinx, b) ϕ(x) = x+

x∫
0

xtϕ(t)dt,

c) ϕ(x) + 2

1∫
0

ex−tϕ(t)dt = 2xex, d) ϕ(x) = ex +

x∫
0

ϕ(t)dt.

Ìåòîä ïîñëåäîâàòåëüíûõ ïðèáëèæåíèé. Ýòîò ìåòîä çàêëþ÷àåòñÿ â òîì, ÷òîáû â èíòå-
ãðàëüíîì óðàâíåíèè âòîðîãî ðîäà ïîñëåäîâàòåëüíî âûðàæàòü ëåâóþ ÷àñòü ÷åðåç ïðàâóþ

ϕn(x) = ψ(x) +

b(x)∫
a(x)

K(x, t)ϕn−1(t)dt

íà÷èíàÿ ñ íåêîòîðîé ïðîáíîé ôóíêöèè ϕ0(t).

3. Íàéòè ìåòîäîì ïîñëåäîâàòåëüíûõ ïðèáëèæåíèé ðåøåíèÿ èíòåãðàëüíûõ óðàâíåíèé, íà÷è-
íàÿ ñ ϕ0(x) = 0:

a) ϕ(x) = 2(x+ 1)−
x∫

0

ϕ(t)dt, b) ϕ(x) = 1 + x+

x∫
0

(x− t)ϕ(t)dt,

c) ϕ(x) = 1 +

1∫
0

xt2ϕ(t)dt, d) ϕ(x) = x+

1∫
0

x2t2ϕ(t)dt.


