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For ordinary di�erential equations the question of estimation of higher derivatives of

the Cauhy problem solution with respet to initial values is onsidered, when the �eld of

the equation is ontinuous with respet to time and has higher derivatives with respet

to phase variable. The used tehnique is lose to [1℄ and is developed in [2℄ and espeially

in [3℄. We will formulate the basi result (similar, but more general results are proved in

[3℄) in the near-ring of speial type, and we will obtain the estimates from it.
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Æ
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The onvergent and fundamental diretednesses an be de�ned analogously, but we

do not need suh de�nitions, beause the onvergent sequenes and the onvergent di-
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The restritions have very interesting properties:
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part in the right-hand side of (2). Thus, (2) is the reurrent formula.

Let us formulate the basi result in the form whih is suÆient for our purposes.
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be a ontinuous family in some C

n

Lip

(X), �1 <

a < b < +1: Then there exists a two-parameter ontinuous family f'

t

0

;t

g

t

0

;t2[a;b℄

in

C

n

Lip

(X), suh that for eah (t

0

; x

0

) 2 [a; b℄�X the equalities

d

dt

'

t

0

;t

(x

0

) = f(t; '

t

0

;t

(x

0

)); 8t 2 (a; b);

'

t

0

;t

(x

0

) = x

0

are valid in X and for eah m 2 f1; : : : ; n+ 1g

d

m

('

t

0

;t

) � P

m

(jt� t

0

j; 

2

; : : : ; 

m

) exp(m

1

jt� t

0

j) (3)

holds, where



i

= supfÆ

i

(f(t; �))g

t2[a;b℄

and 

i

2 [0;1); 8i 2 f1; : : : ; n+ 1g:

Let us use Theorem 1 to analyse the following Cauhy problem:

_x = f(t; x); x(t

0

) = x

0

; x 2 X; (t; x)2� { an open area: (4)

The following result gives a suÆiant ondition imposed on the �eld (t; x) 7! f(t; x) for

ff(t; �)g
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to be ontinuous in some C

n

Lip

(R

r

).

�
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t
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Lemma 1. Let r; n 2 N, there exist (a; b) � R suh that [a; b℄ � R
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Then ff(t; �)g
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(7) and Taylor's formula give:
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Proof. By virtue of Lemma 1, ff(t; �)g

t2[a;b℄

is ontinuous in C

n�1

Lip

(R

r

), therefore we

an use Theorem 1. Now we need to show that from (3) it follows (8).

Aording to (1),
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By virtue of the hypotheses of the theorem we have



i

� r

i

k
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Let us take into onsideration that (9) gives

sup

j�j= i
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'
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t

0
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); 8x 2 R

r
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in aordane with (7).

Finally, taking into onsideration (9), (10) and (11), we dedue (8) from (3) when

i2f1; : : : ; n�1g, and t 2 (a; b).
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