b
8. y(x)+A / ety (t) dt = f(x).

1°. The functiony = y(x) obeys the following second-order linear nhonhomogeneous ordinary
differential equation with constant coefficients:

Yie * ARA = Ny = f1,(x) = N f(2). (€
The boundary conditions for (1) have the form
Yo(a) + Ay(a) = f1(a) + A f(a),
Yoo () = Ay(b) = f5(b) = Af(D).

Equation (1) under the boundary conditions (2) determines the solution of the original integral
equation.

@

2°. ForA(24 - )) <0, the general solution of equation (1) is given by

y(x) = Cy coshiez) + Cy sinh(ez) + f(z) - 2“% / " sinh{E(z - )] £(0)dt, -

k= A\ - 24),

whereC; and(C are arbitrary constants.
For A(2A - \) > 0, the general solution of equation (1) is given by

y(x) = C1cosfx) + Corsin(kx) + f(x) - 2’]:;)‘ /: sinfk(z —t)] f (%) dt, @
k= VARA-N).
For A = 24, the general solution of equation (1) is given by
y(x) = Cy + Cox + f(x) — 4A2 /w(x - 1) f(t) dt. )

The constant€’; andC> in solutions (3)—(5) are determined by conditions (2).

3°. In the special case = 0 and A\(2A — ) > 0, the solution of the integral equation is given by
formula (4) with

— A(klc B )\Is)
~ (A-A)sinp - kcosy’

k=vM2A-)), p=bk, Is= / bsin[k(b—t)] f@ydt, I = / bcosﬂg(b—t)] F() dt.
0 0

A(kI - M)
(A= A)sinu—kcosu’

A
o) p=-2

Reference
Polyanin, A. D. and Manzhirov, A. V., Handbook of Integral Equation€RC Press, Boca Raton, 1998.

I
Copyright(© 2004 Andrei D. Polyanin http://feqworld.ipmnet.ru/en/solutions/ie/ie0408.pdf


http://eqworld.ipmnet.ru�

