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The presentation will be devoted to numerical solution of boundary value
problems for second order singularly perturbed delay differential equations of
the form

ey’(z) = flzy@),y (@) yla@)), a<a<d, (1)
y(x) = o(x) for z<a,  yb)=1v. (2)

where the functions f, ¢ and «,

f:D—>R7 D:{(taZhZQvZ?)):agt§b7_OOSZ'LS+OO}’

¢:lna = R, a:leb = (—oob], 7= min o)

are continuous and 0 < € < 1. Problem (1) —(2) is reduced to a linear boundary
problem for the system of two equations of the form

Edi(;) - g(w,ﬂ(x),g(a(a:))), a<x<hb, (3)

Pigz)+ Pob—a+2)yb—a+z)=P(x), x€la—rT,4a], (4)

with suitably chosen 2x2 matrices Py, P, and the diagonal matrix & = diag {1, ¢}.
For solving problem (3) — (4) we construct a numerical method based on the
following theorem [1].

Theorem 1 If
a) operator A is continuous in L,

b) the family of spaces Sy and the families of operators ry, and py, define a
convergent approximation of L,

then A possesses at least one fixed-point if and only if there exists a non-negative
function e(h), e(h) — 0 for h — 0 such that the operator A possesses e(h)-fized-
points ppxp, and the family {ppxyn | h € M} is compact with h — 0.

Problem (3) — (4) is reduced to a fixed-point with the help of an auxiliary linear
problem

?j,(x) = B:(j(x) + 17(‘7:)’ T € [aabL (5)
Pyij(a) + P(b)y(b) = ®(a), (6)

and the fixed-point ¢ is approximated by a cubic spline. The results of nu-
merical experiments for some examples of problems in the form (1) — (2) will
be provided and a comparison with the results obtained with other numerical
methods applied to these examples will also be given.
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