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CONSTRUCTIVE EXISTENCE ANALYSIS OF TWO SOLUTIONS OF SOME 

 NON-LINEAR INTEGRAL BVPS 

We consider the following non-linear integral boundary value problem 
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Here we suppose that the functions   nRDbaf ,: ,   nRDbag ,:  and   nRDbah ,:  sa-

tisfy the Caratheodory and the Lipschitz condition in the domain D and d is a given vector.  Let aD  

and bD be a convex subsets of nR  where one looks for respectively the initial value  ax and the value  bx  

of the solution of the boundary value problem (1), (2). 

The problem is to find and establish the existence of an absolutely continuous solution   Dbax ,: of 

the problem (1), (2) with initial value   aDax  . 

We note, that the domain D  will be defined by using convex linear combinations of subsets aD  and  

bD . We introduce the vectors of parameters    axzzzcolz n  ,, 21 ,    bxcol n   ,, 21  and 

now, instead of integral problem (1), (2) we will consider the following “model-type” two-point boundary 

value problem with separated parameterized conditions:  xtf
dt

dx
, ,  bat , ,   zax  ,   bx . 

We connect the introduced model type problem with the special parameterized sequence of function 

 0,, mm ztx  , satisfying the boundary conditions   zax  ,   bx  for all 
nRz , . We prove the uni-

form convergence of  the sequence of functions :     ,,lim,, ztxztx m
m 

   .The limit function 

 
 ,, ztx  will be a solution of the original integral boundary value problem if and only if the pair of pa-

rameters   ,z  satisfies the following system of n2  algebraic determining equations: 
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The existence of two solutions was proved by studying the approximate determining system: 
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