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ITERATIVE METHOD OF ANALYSIS FOR NONLINEAR SINGULARLY

PERTURBED INITIAL AND BOUNDARY VALUE PROBLEMS

Yu�A�Konyayev

In the present article we prove theorems on the existence of a unique and bounded solution for
a class of regular and singularly perturbed nonlinear initial and boundary value problems �which
are considered from the uni�ed point of view by means of their reduction to a quasilinear system
and then to a single�type equivalent integral equation�� This complements or re�nes results known
earlier �see �����	��� By means of special matrix transformations �see �
�� ���� we construct via the
iterative method an asymptotic decomposition of the solution of singularly perturbed multipoint
boundary value problem with weak nonlinearity
 this solution is valid as in the absence of reso�
nance correlations� so in the presence of both identical and nonidentical resonances �also in the
critical case where spectrum�s points may be tangent to the imaginary axis�� Note that the new
algorithm� convenient for numerical realization� distinguishes the singularities of the solution in a
closed analytical form� thus enabling to analyze the singularly perturbed problems from both the
quantitative and qualitative standpoints�

In the study in Rn of regular boundary value problems of the form
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where Fj are some constant n� n matrices �j � �� n�� we emphasize the question on the existence
of their solution in a certain neighborhood of a solution ��x� of the initial system �� � G��� x��
In this case� if the function G�y� x� is su�ciently smooth� problem ��� can be transformed �after
respective change of variables� to the quasilinear problem
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and then to an equivalent integral equation �see �
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�equivalence between problem ��� and equation ��� can be veri�ed �see �
�� by direct di�erentiation

of equation ��� in case detF �� ��
 ��x� �
nP

k��
�k�x� � f�jq�x�g

n
� is the fundamental matrix of the
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