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In this paper we find a bound for all the zeros of a polynomial in terms of its coefficients similar to 
the bound given by Cauchy’s classical theorem. 
 
 
 
 
 
 

 
 

  
 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 
 

 
 

 
 
 
 
 

 
  

 
 
 

 

INTRODUCTION  
 

Regarding a bound for all the zeros of a polynomial, Cauchy[1] 
(see also [5],[6],[8]) proved the following famous result known 
as Cauchy’s Theorem: 
 

Theorem A. All the zeros of the polynomial 
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Various generalizations, extensions and improvements of the 
above result are available in the literature. 
 

An important class of polynomials is that of the lacunary type 
i.e. of the type 
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, the coefficients pja j 0, , are fixed, 

kja
jn ,......,2,1,   are arbitrary and the remaining 

coefficients are zero. Landau[3,4] initiated the study of such 

polynomials in 1906-7 in connection with his study of the 
Picard’s theorem and proved that every trinomial 
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Q.G.Mohammad [7] in 1967 proved the following theorem: 
 
Theorem B. All the zeros of the polynomial  





n

j

j
j zazP

0

)( of degree n lie in the circle 

 

),max(
1

n
pp LLz   

 
 

where 

p
n

j

p

n

jq
p

a

a
nL

1

0

1

}{


 , 

Available Online at http://www.recentscientific.com 
 International Journal of 

Recent Scientific 

 Research International Journal of Recent Scientific Research 
Vol. 8, Issue, 3, pp. 15873-15875, March, 2017 

 

Copyright © M.H. Gulzar, 2017, this is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is 
properly cited. 

Key Words: 
 
 

Coefficients, Polynomial, Zeros. 

Article History:  
 

Received 15th December, 2016 
Received in revised form 25th  
January, 2017 
Accepted 23rd February, 2017 
Published online 28th March, 2017 
 

DOI: http://dx.doi.org/10.24327/ijrsr.2017.0803.0024 
 

DOI: 10.24327/IJRSR 



M.H. Gulzar, Bounds For The Zeros of A Polynomial 
 

15874 | P a g e  

p>1,q>1with .1
11


qp
 

 

Gulzar [2] recently proved the following result: 
Theorem D. All the zeros of the polynomial 
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Main Results  
 

In this paper we prove the following generalization of Theorem 
D: 
 

Theorem 1. All the zeros of the polynomial 
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Remark. Choosing 1 n  in Theorem 1, we get the 
following result which is equivalent to Theorem B: 
 

Corollary 1. All the zeros of the polynomial 
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Proof of Theorem 1 
 

Consider the polynomial  
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Applying Holder’s inequality, we get 
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Thus all the zeros of F(z) lie in Lz  in this case. 
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Since the zeros of P(z) are also the zeros of F(z), the theorem 
follows. 
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