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De�nition 2. A proper solution of the system (1) is said to be oscillatory if every

component of this solution has a sequence of zeroes tending to +1. Otherwise the

solution is said to be nonoscillatory.

De�nition 3. We say that the system (1) has the property A provided its every

proper solution is oscillatory if n is even, and either is oscillatory or satis�es
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(t)j # 0; for t " +1; (i = 1; : : : ; n); (2)

if n is odd.

De�nition 4. We say that the system (1) has the property B provided its every

proper solution either is oscillatory or satis�es either (2) or

jx

i

(t)j " +1; for t " +1; (i = 1; : : : ; n) (3)

if n is even, and either is oscillatory or satis�es (3) if n is odd.

1991 Mathematics Subject Classi�cation. 34K15.

Key words and phrases. Oscillatory solution, nonoscillatory solution, property A,

property B.



128

We will assume that there exist �

i

2 f0; 1g such that

(�1)

�

i

f

i

(t; x

1

; : : : ; x

n

) sign x

i+1

� p

i

(t)jx

i+1

j;

(�1)

�

n

f

n

(t; x

1

; : : : ; x

n

) sign x

1

� g(t; jx

1

j); for t 2 R

+

; x

1

; : : : ; x

n

2 R;

(4)

where the function g 2 K

loc

(R

+

� R

+

;R

+

) is nondecreasing in the second argument,

p

i

2 L

loc

(R

+

; R

+

) and

+1

Z

0

p

i

(t)dt = +1 (i = 1; : : : ; n� 1): (5)

Besides, introduce the notation

� =

n

X

i=1

�

i

:

�

i

(t) = �

i�1;i

(t) (i = 2; : : : ; n); �

1

(t) = �

n+1

(t) = �

n1

(t):

�

�

ji

(t) =

�

�

j

�

�

j�1

(: : : (�

i+1

(t)) : : : )

�

; if 1 � i < j � n+ 1;

t; if i = j (i = 1; : : : ; n);




�

ji

(t) = inf

�

s : s 2 R

+

; �

�

ki

(s) � t (k = i; : : : ; j)

	

(1 � i � j � n);

I

0

= 1; I

j

(s; t; p

i+j�1

; : : : ; p

i

) =

=

s

Z

t

p

i+j�1

(�

i+j�1;i

(�))(�

�

0

i+j�1;i

(�)I

j�1

(�; t; p

i+j�2

; : : : ; p

i

)d�;

J

0

= 1; J

j

(t; s; p

i

; : : : ; p

i+j�1

) =

t

Z

s

p

i

(�)J

j�1

(�

i+1

(�); �

i+1

(s); p

i+1

; : : : ; p

i+j�1

d�);

(i = 1; : : : ; n� 1; j = 1; : : : ; n� i):

Note that the functions 


�

ji

: R! R

+

are increasing,




�

ki

(t) � 


�

ji

(t) (1 � i � j � k � n);




�

ji

(t) � t (1 � i � j � n); for t 2 R;

and the expressions I

j

(s; t; p

i+j�1

; : : : ; p

i

) and J

j

(t; s; p

i

; : : : ; p

i+j�1

) have the meaning

i� t; s � 


�

i+j�1;i

(0) (i = 1; : : : ; n� 1; j = 1; : : : ; n� i).

Theorem -1. Suppose that the conditions (4) and (5) are ful�lled, � is odd and for

every l 2 f1; : : : ; n� 1g such that l+ n is odd, the equation

v

0

(t) = I

n�l

�

�

�

l1

(t); t

�l

; p

n�1

; : : : ; p

l

�

g

�

�

�

n1

(t); z

l

(�

�

n+1;1

(t))

�

�

�

0

n1

(t); (6)

with z

l

(t) =

J

l

(t; 


�

l1

(0); p

1

; : : : ; p

l

)

J

0

(�

�

l1

(t); 0; p

l

)

, t

�l

= 


�

n�1;l

(0), has no positive proper solution. In

the case where n is odd, let, moreover,

+1

Z




�

n1

(0)

I

n�1

�

�; 


�

n�1;1

(0); p

n�1;:::;p

1

�

g

�

�

�

n1

(�); c

�

�

�

0

n1

(�)d� = +1; for c > 0: (7)

Then the system (1) has the property A.
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Theorem 0. Suppose that the conditions (4) and (5) are ful�lled, � is even and for
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for any c > 0, and, in the case where n is even, the condition (7) be ful�lled. Then the

system (1) has the property B.
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Then the system (1) has the property A.
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and, in the case where n is odd, (15) hold. Then the system (1) has the property B.
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