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In this paper we find the number of zeros of a polynomial in a closed disc, when the real 
and imaginary parts of the coefficients of the polynomial are restricted to certain 
conditions. 
 
 
 
 
 
 
 

 
 
 
 

 
 

 

 
 

 
 

 
 

 
 

  

INTRODUCTION 
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RESULTS 
 

In this paper we prove the following result: 
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Lemma 1 is the famous Jensen’s Theorem (see page 208 of [1]). 

Lemma 2: Let f(z)  be analytic , 0)0( f  and Mzf )( for Rz  . Then the number of zeros of f(z) in 1,  c
c

R
z is 

less than or equal to 
)0(

log
log

1

f

M

c
. 

Lemma 2 is a simple deduction from Lemma 1.  
4. Proofs of Theorems   
 Proof of Theorem 1: Consider the polynomial  

        )()1()( zPzzF   

                 





 zaazaazaaza

azazazaz
n

nn
n

n

n
n

n
n

)()(......)(

)......)(1(

1
1

11
1

01
1

1













 

                          001 )(...... azaa        

                 
1

11
1

21111
1 )(......)()()1( 





  

  zzzkzkza n
nn

n
nn

n
n

n
n  

                          

001

1
1

2
1

212

12011
1

1

})(......

)()1()(......)1(

){()(......)()1(

az

zzzzk

zkizzz
n

n

n
nn




































   

                   0)( azG  , 

where 

                   
1

11
1

21111
1 )(......)()()1()( 





  

  zzzkzkzazG n
nn

n
nn

n
n

n
n  

                          

})(......

)()1()(......)1(

){()(......)()1(

01

1
1

2
1

212

12011
1

1

z

zzzzk

zkizzz
n

n

n
nn




































   

For Rz  , we have, by using the hypothesis     

.....[)1()1()(
1

211121

1






 n

nn

n

nn

n

n

n

n

n

n zzkzkzkzazG       

                   zzzz 011

1

1

1

11 ......)1( 










  



   

                   






  zzzzk
n

nn

n

nn )1(...... 2

1

21

1

2112 






      

                            ]...... 01

1

1 zz 


 


   

             .....[)1()1( 1
211121

1  


 n
nn

n
nn

n
n

n
n

n
n RRkRkRkRa                     

                               011
1

1
1

11 ......)1(  






  


 RRR  

                               
}]......

)1(......

01

1
2

1
21

1
2112

R

RRRRk n
nn

n
nn



 







 





      

               .....)1()1[( 211121
1  


nnnnnn
nn

n kkkRRa                                                    

                               011111 ......)1(      

                               
]......

)1(......

01

2212112



 



  nnnnk
  

                ......)1()1[( 121121
1  


nnnnnn
nn

n kkkRRa   

                                   011111 ......)1(      

                                         



International Journal of Current Advanced Research Vol 6, Issue 02, pp 2081-2086, February 2017 
 

 

2085 

                                 
]......

)1(......

01

2121221



 



  nnnn k
 

                    )()()([ 12(1
1

   
nnnnnn

nn
n kkRRa  

                               })( 002    ML  

                     =X 

for 1R   

and  for  1R    

    )()()([)( 12(1
1

   
nnnnnn

n
n kkRRazG  

                               ))(1(])( 002    RML  

                 =Y 

 Since G (z) is analytic for 0)0(,  GRz , it follows by Schwarz Lemma that 

 zXzG )(  for 1R  and zYzG )(  for  1R . 

Hence for 1R  , 

     )()( 0 zGazF   

                 

0.

)(

0

0







zXa

zGa

 

 

if   
X

a
z

0
  

and for  1R    

        0)( zF  

if    
Y

a
z

0
 . 

This shows that F(z) and  hence P(z) does not vanish in 
X

a
z

0
  for  1R  and in 

Y

a
z

0
  for  1R  . In other words all 

the zeros of P(z) lie in 
X

a
z

0
  for  1R  and in 

Y

a
z

0
  for  1R   . 

Again , for Rz  , it    is easy to see as above that   

     )()()([)( 12(1
1

   
nnnnnn

nn
n kkRRazF  

                               ])(2 ML     

                 =A 

for 1R  
and 

     )()()([)( 12(1
1

   
nnnnnn

n
n kkRRazF  

                               ))(1(])( 002    RML  

                  =B 

for  1R  . 
Hence , by using Lemma 1, it follows that the number of zeros of F(z) and therefore P(z)  in  

1,
0

 c
c

R
z

X

a
is less than or equal to

0

log
log

1

a

A

c
 for  1R and the number of zeros of F(z) and therefore P(z)  in 

1,
0

 c
c

R
z

Y

a
is less than or equal to 

0

log
log

1

a

B

c
 for  1R .  



International Journal of Current Advanced Research Vol 6, Issue 02, pp 2081-2086, February 2017 
 

 

2086 

That completes the proof of Theorem 1.  
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