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BIFURCATION FROM ZERO OR INFINITY OF
SOME FOURTH ORDER NONLINEAR PROBLEMS

WITH SPECTRAL PARAMETER IN THE
BOUNDARY CONDITION

Abstract

The fourth order nonlinear spectral problem with spectral parameter in the
boundary condition is considered. Existence of a global continua of solutions
bifurcating from zero or infinity, is proved.

We consider the following fourth order nonlinear problem

y(4) (x)−
(
q (x) y′ (x)

)′ = λy (x) +

+g
(
x, y (x) , y′ (x) , y′′ (x) , y′′′ (x) , λ

)
, 0 < x < l, (1)

y (0) = y′ (0) = y′′ (l) = 0, (2)

(aλ+ b) y (l) = (cλ+ d)Ty (l) , (3)

where λ is a spectral parameter, q (x) is strictly positive absolutely continuous func-
tion on the interval [0,l], Ty ≡ y′′′−qy′, a, b, c, d are real constants, and δ = bc−ad >
0, the function g (x, y, u, υ, w, λ) is defined on [0,l]×R5, is continuous in all variables,
and satisfies the condition:

g (x, y, u, υ, w, λ) = o |(y, u, υ, w)| as |(y, u, υ, w)| → 0, (4)

or
g (x, y, u, υ, w, λ) = o |(y, u, υ, w)| as |(y, u, υ, w)| → ∞, (4∗)

uniformly for (x, λ) ∈ [0, l] × Λ for any compact interval Λ ⊂ R, where |(·, ·, ·, ·)| is
the Euclidean norm of an element (·, ·, ·, ·).

Note, that the fourth order nonlinear Sturm - Liouville problem (when spectral
parameter is not included into boundary conditions) are investigated in papers [1,
2] of author (jointly with A.P.Makhmudov).

The present paper is devoted to studying of structure of solution set of nonlinear
problem(1) - (3) and is continuation of author’s researches carried out in papers [1,
2].

Under condition (4) or (4 *) problem (1) - (3) is linearized and the corresponding
linear problem is  y(4) (x)− (q (x) y′ (x))′ = λy (x) , 0 < x < l,

y (0) = y′ (0) = y′′ (l) = 0,
(aλ+ b) y (l) = (cλ+ d)Ty (l) .

(5)

Alongside with problem (5) we consider the following problem{
y(4) (x)− (q (x) y′ (x))′ = λy (x) , 0 < x < l,
y (0) = y′ (0) = y′′ (l) = y (l) = 0. (6)


