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CONSTRUCTIVE EXISTENCE ANALYSIS OF SOME
NON-LINEAR INTEGRAL BVPS

We consider the following non-linear integral boundary value problem

du(t)

dt
= f

(
t, u(t),

du(t)

dt

)
, t ∈ [a, b], (1)

b∫
a

g(s, u(s), u′(s))ds = d. (2)

Here we suppose that the functions f : [a, b] × D × D′ → Rn,
g: [a, b] × D × D′ → Rn are continuous and satisfy the Lipschitz con-
dition in the domain D and d is a given vector. Let Da and Db be a
convex subsets of Rn where one looks for respectively the initial value
x(a), and the value x(b) of the solution of the boundary value problem
(1), (2).

The problem is to find and establish the existence of a continuously
differentiable solution x: [a, b] → D of the problem (1), (2) with initial
value x(a) ∈ Da.

We note, that the domain D will be defined by using convex lin-
ear combinations of subsets Da and Db. We introduce the vectors of
parameters z = col(z1, ..., zn), η = col(η1, ..., ηn) and now, instead of in-
tegral problem (1), (2) we will consider the following “model-type” two-
point boundary value problem with separated parameterized conditions:
du(t)
dt = f

(
t, u(t), du(t)

dt

)
, t ∈ [a, b] , x(a) = z, x(b) = η.

We connect the introduced model type problem with the special pa-
rameterized sequence of function xm(t, z, η)∞m=0, satisfying the boundary
conditions x(a) = z, x(b) = η for all z, η ∈ Rn. We prove the uniform
convergence of the sequence of functions: x∞ (t, z, η) = lim

m→∞
xm(t, z, η).
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