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Lecture-10

Solution of Volterra integral equation of second kind by Resolvent
kernels

Consider a Volterra integral equation of second kind

§0)= f(5)+ 4 K )0 1)

where K(x,t) is a continuous function in a Sx< b, a <t <x and f(x) is
continuous functionin a Sx<h.

We seek the solution of integral equation (1) in the form of an infinite power
in series 1.
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we may write equation (1) as,

;

300 = 1)+ K e, )

a

Replace x by tin (2), we get

0= L0+ K100 )b, )

Substituting the value of y(t) in equation (1), we get

t

y(x) = f(x)+jv.[K(xa{)(f(t)+AIK(;=rl)y(rl)dtl ]dt' -(4)

a
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or ’ . !
y(x)= £+ 2] K (e, f@di+ & [K (e[ K@)y . .16)
we may write equation (3) as ,
y(0) = @)+ A K@, 1)y(0,)db, -{6)
Replacing £ by t;in (6), we have .
)= F6)+ 2] Kt )y, )

q

Substituting the above value of y(t,) in (5, we have
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Proceeding likewise, we have

-5 X !

)= S0+ G 0) 0+ [K ) K() /)t +..

a a a

1 hea

KO KO) [ 0 bR (0,00

a a a

where

X [

Rm(x)=,1"*‘IK(x,t)JK(rJ.)---IK(I.HJn)y(fn)dfn---dfldf- .{10)

a a

Now, let us consider the following infinite series

J(x) +,1J£K(x,t)f(r}dr + ij(x,t)j K@ .e)y()dy+... ..[21)
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I view of the assumptions, tfollows that the seres (11) converges uniformly
and absolutely,

huter,— fin(v)=0

and hence the function saisying 9) s the continuous function given by the
series (11) and it s unique solution of 1),
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