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ABSTRACT. We suggest several methods which bring back the resolution of non-linear integral equations
to a succession of linear integral equations or 10;] linear algebraic system. All these methods have been tested
numcricallv.

I. Introduction

We will' examine integra l equatio ns such that

II(.~)=A . J:K (.r , I ) . g[II(I)1 dl +/(.r) (I)

whe re, functions K, s.1 are given.

We must calcu late II (x). We a re concerned by the
sea rch of simple numerical methods for the determ ine ­
tion of II (x),

We will suppose that Eqn . (I) admits a uniqu e real
so lution for I, K, g, given. T heorems of existence and
unicity are given by Miklin and Tricomi. In Anselonc,
Cherruault and G lowinski 's publications we find numeri­
cal methods which bring through the resolution of non­
linear algebraic systems. In the best ca se. R. G lowinski
obtains a succession of non -linear algebraic equations.
We will give here simpler methods, easy to use.

1. First method

Reduction to a succession of linearinlegral.equations
(Cherrua ult et G uillez) :

Starting from Eqn . (I) we build ". (x) sol ution of

1I0(X)=~ .J:K. (X,I ) . g[II.(I ») dl + / (x) (2)

whe re, K. (x, I ) is an approximation of K (x, r)
which may be crude .

Let us set R (x , I) = K (x , t) - K. (x, I) a nd

II(X)=~ . J b R(x , I) . g[u.. (I)] til ,
a

It is easy to show that "(X)=II(X)- lIo(X) is solu tion of

\'(X)= II(X)-\ x.J:K(x, I ) . [g(II)-g(II.) ] dl (3)

We can notice that II (x) is known if ". is calculated .
Setting ,<:(1I)-g(II.) = (II- II.) . G (110 , II)= G CU•• II) . r(l )
we obtain the integral equation

"IX)=II(xH~ .f:K (x , I) . G(lIo. II) . r(1 )dl (4)

The first method will give the result of a n interesting
approximation of G(II•. II).

Define the numerical algor ithm as below :

Setting lI" + l = UO t-- r"
lI.(.r) = II. +r. is obta ined from

'·. (X)=II(X) + ~ .f:K(x , I) . G(II•. II. ) . \'.(I)lil

which i" a linear integral equation.

Genera lly ". (x) is given by resol ution of the linear
integral eq uation:

". (X) =II(X)+~.J:K\x , I ) . G(II. , II. ) . r.lI) til (5)

There exist a lot of simple numerical methods to so lve
the Eqn, (5).
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