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Abstract: In this paper the existence positive solution of the integral equation of Hammerstein
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Let is cone of space continuous functions on . We define .

Consider the following functions .

We define integral operator of Hammerstein type on the space C[0; 1]:

(1)

We study integral equation for fixed points of the Hammerstein's operator :

(2)

We define positive numbers and :

;

;
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;

Consider operator on the three dimensional space :

(3)

Lemma 1. Let be . The Hammerstein's operator has nontrivial positive fixed point iff

the operator has nontrivial fixed point, moreover . - the
number of nontrivial positive fixed points of the operator.

Isbot. (a) Let's enter the designations:

Let is nontrivial positive fixed point of the Hammerstein's operator .We
introduce the notations

(4)

From the equality for fixed point we have .

Clearly, that i.e. . By the equalities (4) for parameters,

we obtain the following equalities
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It means the point is fixed point of the operator .

b) Let is nontrivial positive fixed point of the operator , i.e. and

. Then

Using these equalities, we can verify that the function

is fixed point of the integral operator .

We consider the following system of nonlinear algebraic equations with three unknowns:

. (5)

where

Lemma 2. If points is a positive solution of a system of nonlinear

algebraic equations (5), then points is a solution of the following system,

(6)

where

Lemma 3. If the point , is solution of a system (6) then the point

is a solution of the system of nonlinear algebraic equations (5),
where
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We define the following polynomials:

;

;

,

.

We define the following polynomial:

(6)
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Theorem.

(a) Suppose, for , , conditions are appropriate and

number is positive solution equation. Let be , then

point is solution of the system of nonlinear algebraic equations (6). Where

;

(b) Suppose, for , conditions are appropriate . If is positive

number, then point is solution of the system of nonlinear algebraic equations (6). Where

.

We define the following sets in :

,

,

,

,

where

, ,

,
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.

Corollary

a) the system of nonlinear algebraic equation (5) of number of positive solutions is at most

one in sets and .
b) the system of nonlinear algebraic equation (5) of number of positive solutions is no more

than six in .
c) the system of nonlinear algebraic equation (5) of number of positive solutions is no more

than nine in .
d) the system of nonlinear algebraic equation (5) of number of positive solutions is no more

than seventeen.
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