
ISSN 0974 - 9373 
 

Vol. 17 No.3 (2013)           Journal of International Academy of Physical Sciences       pp. 245-254 

 

 
 

Generalized Degenerated Bernoulli Numbers and 

Polynomials 
 

Ramprasad Dangi 
Department of Mathematics, 

Lord Krishna College of technology, 

Indore (M.P.)  

Email: dangi_ram1199@yahoo.co.in 

 

Madhu Tiwari 
Department of Mathematics, 

Govt. girls P.G. College 

Ujjain (M.P.)  

Email: madhuchinu@yahoo.co.in 

 

C. L. Parihar 
Indian Academy of Mathematics, 

Indore (M.P.) 

Email: profparihar@hotmail.com 

 
(Received June 28, 2013) 

 
 

Abstract: The Generalized degenerate Bernoulli numbers ( )
mB
α

λ  can be 

defined by means of the exponential generating 

function ( )
α

λ
α λ 


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
−+ 11/)(
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tt . As further applications we derive 

several identities,recurrences,andcongruences involving theGeneralized 

Bernoulli numbers, Generalizeddegenerate Bernoulli numbers and 

polynomials. 
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1. Introduction 
Carlitz

1
 defined the generalized degenerate Bernoulli numbers  ( )
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α

λ  by 

means of the generating function 
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we have, (0)
m mB B
α α

= , the ordinary generalized Bernoulli number In2 Carlitz 

proved many properties of ( )
mB
α

λ .
He also pointed out that ( )
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polynomials in λ with degree ≤ m, we have 
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Carlitz2 also defined the generalized degenerate Bernoulli polynomials 

( , ) for 0 
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λ λ ≠
 by means of the generating function. 
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where λµ=1. These are polynomials in λ and x with rational coefficients. We 

often write 
( ) ( ,0)

m m
forB B

α α
λ λ

, and refer to the polynomial 
( )

mB
α

λ
 as 

ageneralized degenerate Bernoulli number. The first few are 
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and so on

 

Clearly, we have 
1

( , ) ( , )
m m

x xB Bλ λ=
 

 

 

2. A Recurrence Relation of ( , )
m

xB
α

λ  

In this section, we derive the following recurrence relation for ( , )
m

xB
α

λ  
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Proof: We know that the generating function of generalized degenerate 

Bernoulli polynomial 
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By the Cauchy product rule 
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Particular case: It is interesting to note that (2.1) reduces to the well-

known recurrence relation of degenerate Bernoulli polynomial for .1=α  
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3. Properties of generalized Degenerate Bernoulli polynomial 
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In this section, some of well-known properties ofgeneralized Degenerate 

Bernoulli polynomials are derived from the generating function (1.2) 
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By the Cauchy product rule 
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Particular case: When 1=α , we get the ordinary Degenerate Bernoulli 

polynomial 
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Proof:-By the generating function of generalized degenerate Bernoulli 
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Proof: By equation (1.2) 
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Replace 1+→ xx  in the above equation. 
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Now  put 1m m→ +  in the above equation 
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