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INTEGRAL BOUNDARY VALUE PROBLEM WITH TWO BOUNDARY
LAYERS FOR SINGULARLY PERTURBED DIFFERENTIAL EQUATION

A.B. Uaisov, M.K. Dauylbayev
Almaty (Kazakhstan)
dmk57@mail.ru

Consider the following linear differential equation of the third order with small parameters
at the two highest derivatives

Loy =ey" +ecAt)y" + B(t)y + C(t)y = F(t), t € [0,1] (1)

with boundary conditions

i 3
y(O, 5) =a, y'(O,a) =0, y(l,e) =7+ /Zai(l‘)y(i)(x’ 8)d£l? (2)
% =

where ¢ > 0 is a small parameter, «, 3,7 are known constants independent of e.

Assume that following conditions hold:

I. Functions A(t), B(t), C(t), F(t), ai(t), i = 1,2 are sufficiently smooth and defined on the
interval 0 <t < 1.

IL The roots of ”additional characteristic equation” u? + A(t)p + B(t) = 0 satisfy the
following inequalities i (t) < —71 <0, pa(t) > v2 > 0.

IIL. a,(1) # 0.

Theorem 1. If the conditions I-1II are valid, then for the solution y(t,€) of the boundary value
problem (1)-(2) and its derivatives the following asymptotic estimation holds as € = 0 :

O] < Cllal + |3l + max [FO + Z=e " (ol + 181+

+gISltaSXI |F(t)]) + ge”’?l—?‘(lal + £|B| + || + € max IF@)]), i 02

0<t<1
where C > 0 is a constant independent of €.

The theorem implies that the solution of the problem (1)-(2) at point ¢t = 0 has the phenom-
enon of the first order initial jump and at point ¢ = 1 has the phenomenon of the zero order
initial jump, i.e. ¥"(0,e) =0 (%), ¥y (L) =0 (1), y"(1,e) =0 (%),e—0.

&

In this case we say that the solution of the boundary value problem (1)-(2) has the phenomena
of the boundary jumps.

REFERENCES

(1] Kasymov K.A., Nurgabyl D.N., Uaisov A.B. (2013) Asymptotic estimates for the solutions of boundary-
value problems with initial jump for linear differential equations with small parameter in the coefficients of
derivatives Ukrainian Mathematical Journal. Vol. 65, No 5, pp. 694-708.

[2] Dauylbaev M.K., Mirzakulova A.E. (2016) Asymptotic behavior of solutions of singular integro-differential
equations. Journal of Discontinuity, Nonlinearity and Complezity. L & H Scientific Publishing, LLC, USA.
Volume 5, Issue 2, pp. 147-154.




	Bishkek 13.09.2016
	Bishkek
	Bishkek1
	Bishkek2

