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Abstract

In the paper, by virtue of the Faá di Bruno formula, properties of the Bell polynomials a family of nonlinear ordinary differential equations. …
1. Motivation and Main Results

In [2, Theorem 1], it was established inductively and recursively that the family of nonlinear differential equations In [2, Theorem 1], it was established inductively and recursively that the family of nonlinear differential equations In [2, Theorem 1], it was established inductively and recursively that the family of nonlinear differential equations
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where 
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for 
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 Hereafter, the expression (3) was employed in [2, Theorem 2].

Our main results can be stated as the following theorem.

Theorem 1. For 
[image: image7.wmf],

0

³

n

 the function 
[image: image8.wmf](

)

t

F

 defined by (2) satisfies

[image: image9.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

å

=

l

+

ú

û

ù

ê

ë

é

l

+

l

l

+

a

-

=

n

k

k

k

nat

n

n

n

t

F

a

k

n

s

n

t

F

0

1

,

1

ln

,

1

!

1


(5)

where 
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 stand for the Stirling numbers of the first and second kinds.

2. Proof of Theorem 1

The famous Faá di Bruno formula reads that
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for 
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 where the Bell polynomials of the second kind 
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 are defined [1, p. 134, Theorem A] and [1, p. 139, Theorem C] by
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where we used the identities
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in [1, p. 135]. The formula (4) is thus proved.

The inversion theorem [30, p. 171, Theorem 12.1] reads that
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(7)

Combining (7) with (4) arrives at
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which can be rewritten as (5). The proof of Theorem 1 is complete.

3. Remarks

Finally, we list several remarks on our main results and closely related things.

Remark 1. The equation (4) can be rewritten as
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Remark 2. The motivations in the papers [4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 31] are same as the one in this paper.

Remark 3. This paper is a slightly modified version of the preprint [3].
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