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1. Introduction 
A well-known result in the distribution of zeros of a polynomial is the following 
theorem known as the Enestrom –Kakeya theorem [3,4]: 

Theorem A: Let 



n

j

j
j zazP

0

)( be a polynomial of degree n such that 

                            0...... 011   aaaa nn . 

Then all the zeros of P(z) lie in 1z . 

If we apply this result to the polynomial P(tz), t>0, we get the following result: 

Theorem B: Let 



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)( be a polynomial of degree n such that 
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Then all the zeros of P(z) lie in tz  . 

Using Schwarz Lemma, Aziz and Mohammad [1] generalized Enestrom –Kakeya 
theorem in a different way and proved the following: 

Theorem C: Let 

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)( be a polynomial of degree n with real coefficients. 
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 If 021  tt can be found such that 

          )0(1,,.....,2,1,0)( 11221121   njjj aannjtttt  , 

then all the zeros of P(z) lie in 1tz  . 

Singh and Shah [5] gave  a more general result by proving the following: 
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Gulzar [2] proved the following result: 

Theorem E: Let 
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,jjj ia   where  njjj ,......,2,1,0,,  are real numbers. If 021  tt can be found 

such that for some positive integer k 



IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 4, April 2015. 
www.ijiset.com 

ISSN 2348 – 7968 

157 

 

 

                      

,,......,3,2,0)(

,1,,.....,2,1,0)(

,,......,3,2,0)(

,1,,.....,2,0)(

221121

221121

221121

221121

nkkjtttt

kkjtttt

nkkjtttt

kkjtttt

jjj

jjj

jjj

jjj

























 

where 2121 0    , then all the zeros of P(z) lie in  

)]()([
1

)]()([
2

)( 112112

1

21
1


  nnnn

n
kkkkkn

nn

n t
a

t
ta

tt
a

a
z  . 

                                                2. Main Results 

In this paper we prove the following result: 

Theorem 1: Let 
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  Taking  0, 21  ttt in Theorem 1, we get the following result: 
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Corollary 1: Let 
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    Taking  t=1 in Cor.1, we get the following result: 

Corollary 2: Let 

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  If ja  is real i.e. jj  ,0 , we get the following result from Theorem 1: 

Corollary 3: Let 
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   If the coefficients of P(z) in Cor. 3 are positive, we have the following result: 

Corollary 4: Let 
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Many other known results and generalizations similarly follow from Theorem 1 by 
suitable choices of the parameters . 

2. Proof of Theorem 1       

  Consider the polynomial 
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This shows that those zeros of F(z) whose modulus is greater than 1t lie in  
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But the zeros of F(z) whose modulus is less than or equal to 1t already satisfy the 

above inequality. Hence it follows that all the zeros of F(z) lie in  
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Since the zeros of P(z) are also the zeros of F(z), the result follows. 
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