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Abstract: Fourth-order boundary value problems model some kinds of deformations of an
elastic beam. They have been studied by many authors via various methods, such as Leray-
Schauder continuation method, topological degree theory, shooting method, fixed point the-
orems on cones, critical point theory, the lower and upper solutions method or spectral the-
ory.

In this talk, we study the existence and multiplicity of positive solutions for the fourth order
problem

u® () + Mu(t) + f(t,u®)) =0, te[o1],
(PA){ s e B 1
w(0) =w'(0) =u"(0) =0, u(1)= AJ u(s)ds.

The boundary conditions model the deflection of beam fixed in 0 that has some mechanism
in 1 which controls the displacement according to the feedback from devices measuring the
displacements along parts of the beam.

By using the characterization, given in [1], of the sign of the Green’s function g,, related to
(Py), we obtain the explicit expression of the Green’s function G,, related to (P;) as a combi-
nation of the expression of g,,. In this case, we will give the exact values on the positive pa-
rameter A for which G,, remains negative on (0,1) x (0,1), whenever g, < 0.

For such set of values, we prove the existence of countably many positive solutions for the
nonlinear problem (P;) under suitable conditions on f. Some examples are given to show the
applicability of the obtained results. The results are published in [2].
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