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I. INTRODUCTION       

Recently Gulzar et al [2] proved the following results regarding the upper bounds for the zeros of a polynomial 

with restricted coefficients. 
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Theorem C. Let 
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positive numbers ,, 21 kk and some integer  with 10,10,1,1 21  nkk  , 

                 011211 ............ aaaakaak nn      
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Then all the zeros of P(z) lie in the closed disk 

              sin2)1(2)sin(cos
1

1 2211 akakak
a

kz n

n

  

                                          )1sin(cos2 00   aa . 

II.  MAIN RESULTS 

The aim of this paper is to find zero-free regions of the polynomials in theorems A,B,C and also to find bounds 

for the number of their zeros in specified regions. In fact, we prove the following results. 

Theorem 1.  Let 
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           011211 ............ aaaakaak nn    . 
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Then for any R>0,P(z) does not vanish in 
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Theorem 2.  Let 
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Then for any R>0, the number of zeros of P(z) in 1,  c
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      Combining Theorem 1 and Theorem 2, we get the following result. 

Theorem 3.  Let 
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For different values of the parameters, we get different results generalizing many known results already 

available in the literature. For example, for 1 , we get the following result from Theorem 3. 

Corollary 1. Let 
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           011211 ............ aaaakaak nn    . 

Then for any R>0,the number of zeros of P(z) in 1,
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       For 12 k , we get the following result due to Gulzar [4]  from Theorem 3. 

Corollary 2. Let 
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       For R=1 in Theorem 3, we get the following result. 

Corollary 3. Let 

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)( be a polynomial of degree n such that for some positive numbers 

,, 21 kk and some integer  with 10,10,1,1 21  nkk  , 
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      If ja  is real i.e. njj ,....,1,0,0  , we get the following result from Theorem 3. 
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III.LEMMA  
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(For reference see [1]). 

IV.PROOFS OF THEOREMS 

  Proof of Theorem 1.Consider the polynomial  
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Since the zeros of P(z) are also the zeros of F(z), it follows that all the zeros of P(z) lie in 
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That completes the proof of Theorem 1. 
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 Hence, by using the Lemma, it follows that the number of zeros  of F(z) and therefore P(z)  in 1,  c
c

R
z  

does not exceed  
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 That completes the proof of Theorem 2. 
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