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Consider the equation

u

00

+ t

�(n+3)=2

juj

n

signu = 0; (1)

where t > 0, n > 0. In this note asymptotic formulas are derived for oscillatory solutions

of (1) which are somewhat di�erent from those given in [1].

Theorem 1. Let 0 < n < 1. Then for any nontrivial oscillatory soluition u(t) of the

equation (1) the equalities
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1=2
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�1
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�1=2
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hold, where c

0

> 0, f

�1

is the function inverse to

f(z) = sign z

p

2jzj

1+n

=(1 + n)� z

2

=4 for jzj < 2

2=(1�n)

and

0 < c < ((1� n)=(1 + n))2

2(1+n)=(1�n)

:

Proof. By means of the transformation

x(s) = t

1=2

u

0

(t); y(s) = t

�1=2

u(t); s = ln t;

the equation (1) can be written as

x

0

= x=2� jyj

n

signy; y

0

= x� y=2: (2)

The nontrivial oscillatory solution of (2) de�ned by the initial conditions x(0) =

p

c,

y(0) = 0 satis�es

x

2

(s)� x(s)y(s) + 2jy(s)j

1+n

=(1+ n) � c:

Moreover,

jx(s)j < 2

(1+n)=(1�n)

; jy(s)j < 2

2=(1�n)

for �1 < s < +1:

Introduce the functions

w

1

(�) = signy(s)

p

2jy(s)j

1+n
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2

(s)=4;

w

2

(�) = x(s)� y(s)=2;
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where

� =

s

Z

0
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n

� jy(#)j=4

p

2jy(#)j

1+n

=(1 + n)� y

2

(#)=4

d#: (3)

If the numbers s

n

are such that y(s

n

) = 0, then (2) implies

y

0

(s

n

) = x(s

n

) = �

p

c 6= 0:

Therefore, " > 0 and � > 0 can be found such that

jy(s)j � "

n

js� s

n

j for s 2 [s

n

� �

n

; s

n

+ �

n

];

Hence the integrals

R

s

s

n

jy(#)j

(n�1)=2

d# converge. This means that the improper integral

(3) converges for any s.

Taking into account, for instance, [2, p. 235], it can be easily veri�ed that w

1

(�),

w

2

(�) is a solution of the problem

w
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1

= w

2

; w

0

2

= �w

1

; w

1

(0) = 0; w

2

(0) =

p

c:

Therefore,

w

1

(�) =

p

c sin �; w

2

(�) =

p

c cos �:

In view of the periodicity of y(s), there exists a �nite limit

c

0

= lim

s!+1

�(s)

s

;

and since �

0

(s) > 0, we have c

0

> 0. �

Remark 1. The theorem remains true for t! 0

+

.

Remark 2. Asymptotic representations of oscillatory and nonoscillatory solutions of

(1) with n > 1 are given in [3].
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