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The present paper deals with the problem of existen
e of solution of the n-th order

nonlinear nonautonomous ordinary di�erential equation
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The above-given theorems on the existen
e and uniqueness of a solution of the problem

(1), (2) supplement the results of the works [1{3, 6℄.
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lidean spa
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Below in Theorems 1 and 2 it will be assumed that the fun
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hold on [a; b℄. Then the problem (1), (2) is solvable.

In the 
ase where n is odd, we 
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hold on [a; b℄. Then the problem (1), (2) is solvable.
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ial 
ase where

f(t; x

0

; x

1

; : : : ; x

n�1

) � f(t; x

0

; x

1

; : : : ; x

n

0

�1

);

'

1i

(x

0

; x

1

; : : : ; x

n�1

) � 0 (i = 0; : : : ; n

0

� 1);

'

2j

(x

0

; x

1

; : : : ; x

n�1

) � 0 (j = 0; : : : ; n� n

0

� 1);

i.e., when the problem (1), (2) is of the form

u

(n)

+

n�1

X

k=1

p

k

(t)u

(k)

= f(t; u; u

0

; : : : ; u

(n

0

�1)

); (1

0

)

u

(i)

(a) = 0 (i = 0; : : : ; n

0

� 1); u

(j)

(b) = 0 (j = 0; : : : ; n� n

0

� 1); (2

0

)

we have the following results on the unique solvability of the problem (1

0

), (2

0

).

Theorem 3. Let the inequality

(�1)

n�n

0

�1

h

f(t; x

0

; x

1

; : : : ; x

n

0

�1

) � f(t; y

0

; y

1

; : : : ; y

n

0

�1

)

i

� �

�

n

0

�1

X

i=0

�

i

(t)jx

i

� y

i

j (10)

hold on [a; b℄�R

n

0

, where the fun
tions �

0

[a; b℄! R and �

i

: [a; b℄! R

+

(i = 1; : : : ; n

0

�

1) are summable. Moreover, assume that the 
ondition

b

Z

a

�

�

f(t; 0; 0; : : : ; 0)

�

�

2

dt < +1 (11)

is ful�lled and there exist 
onstants 


i

� 0 (i = 1; : : : ; n

0

�1), � > 0 and Æ > 0 satisfying

(7) and su
h that the inequalities (8) hold on [a; b℄. Then the problem (1

0

), (2

0

) is

uniquely solvable.

Theorem 4. Let n = 2n

0

+1, the inequality (10) hold on [a; b℄�R

n

0

and the 
ondition

(11) be ful�lled. Moreover, assume that there exists a 
onstant Æ > 0 su
h that the

inequalities (3) are satis�ed on [a; b℄. Then the problem (1

0

), (2

0

) is uniquely solvable.

For proving the above-formulated theorems the use was made of the method of a priori

estimates and the prin
iple of a priori boundedness proven in [5℄.
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