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Annotation: In the article boundary value problem was investigated for second order ordinary
differential equation with singular coefficients. The uniqueness and existence of the solution of the
considered problem was proved.
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Statement of issue [0; p] continuous in segment, following
é”+277/y’+iy:f(x), x e (0, p) (1)
the differential equation and
limx*7y'(x) =0, »'(p)=0 (2)
find y(x) a function satisfying homogeneous boundary conditions.

Theorem. If O<}/<%, A>0, Jy,,, (V2p) if, then {(2),(2)} the solution to the problem will be

available and unique.
Proof. (1) is homogeneous according to Equation

(xzyy') +Ax7y=0 (1)
general solution of an equation of the form
1 1
6(x)=C.x2 nyz_y(x/zX)+C2x2 ny_]/z(\/Ix). 3)
found in the view. So, we look for the Green's function of the problem {(1),(2)} in the following form:

a (x)%’y Jyosy (\/Ix) +a, (x)%’y J e (\/Ix) 0<x<s,

Glxs)=y : @
ﬁl(x)?y Jya, (\/Ix)+,32 (X)E_y J, (\/ZX) s<x<p.

Subjecting (4) to conditions (2), we obtain the following:
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az(x)%’y JH/Z(\/EX), 0<x<s,
G(x,8)= N 1. (N7
IBZ(X); ’ N (\/IX)”L#(\/—;;))JMy (\/IX) , s<x<p.

x=s at the point G(x,s) fom the continuity of the function and G/ (x,s)get up ]/327 using the fact
that it has a jump,

1 1 J+12
S 3 (M)~ (357 |3, () 2L 22).

-12-y

e (V2)
_a s ,_7 2 (\/Ip)
2\/1( ) y+1/2(\/_ ) 132\/_( I, \/Zp)

we create a system of equations. From this system «, and S, we determine the Green's function of the
problem {(1),(2)} as follows:

]/27(\/_3) =0, 0<t<s,

—, s<t<p.

Do, (VA5) =3, (V) :S%

2(xs)e” 3,40 (V2X)
2cos yx ‘]1/2+7(\/Zp)

|:J7_1/2 (\/IS)J‘V‘VZ (\/Ip)-l_ -y (‘/ZS)‘Jl/zW (\/Ip)]

0<x<s,

7( SX)%_V I, (\/ZS)

2cosyr J (ﬁp)

s<X<p.

(5) the general solution of the problem {(1),(2)}
p
_ IG(x,s)s”f (s)ds,
0

is determined by appearance. The theorem is proved.
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