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We construct a degenerate kernel such that Hammerstein operator has exactly three positive

fixed points.
Let ¢,(w), @, (w) and 1, (t),P,(t) be positive functions from from C,*[0, 1] :=
{f €C[0,1: f(x) =0]} \ {f(x) # 6}. We consider special type of Hammerstein operator H

with degenerate kernel (see [1]):
(HE (&) = [y (02 @Y1 (6) + 022 (D)) 2 (w)d

We consider symmetrical matrix 2 x 2 A = (a;;); j=1,2 and B = (b;;); j=1,, With (strictly)
positive elements. For matrix A and B we define quadratic
operator (QO) Q in cone of the space R? by the rule:

QX y) = (@11x% + 2a1,xy + ay?, Prax? + 2B12xy + Baoy?).
Denote
= [} hi O 2Wdu >0, ay = [} (D91 W, Wdu >0,

(2 = [} 11 (H)@2*Wdu > 0;
By = [0 00:2Wdu >0,  Bry = [[ (D01 W, W)du > 0,
Baz = [ Y2 (D@, (Wdu > 0.

Clearly, an arbitrary nontrivial positive fixed points of the QO Q is strictly positive (see [2]).
Lemma [3]. Following statements hold:

(1) Ifthe point w = (xq,y,) is astrictly fixed point of QO Q, then §, = Yo is a root of the cubic
Xo
algebraic equation
028% + (201 — B22)8% + (@11 — 2B12)E — 11 = 0.
(2) If the point o = (xy,) € R, "is a fixed point of QO Q, then ® € R, and &, = % is a root
0
of the cubic algebraic equation
a228% + (2a15 — B22)€% + (a11 — 2B12)€ — 11 = 0.
We define two continuous positive functions ¢, (u) and ¢,(u) on [0, 1]

fu+1—16, iqu[O,ﬂ

n= {2, iruel]
oo ifuel]

v N Ul =+ \memu.
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and
|[16 ’ ifue [0’%]
pat=tu=5, ifuelt ]
l——u, ifue E,l]

We define two continuous positive functions ,(t) and Y,(t) on [0, 1]:

1
260 —512t, if t € [0,5],
lpl(t) = 1
)

4ifte [0,%]

Yo (t) = _ 1
512u —252, ifte ;1]

Denote
K(t, u)= @11 (t) + @2y (t), t,u €10, 1].

Theorem. Let a,b € R*.Then there exist exactly three positive fixed points of the
operator H, with the kernel K (t, u).
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