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Abstract 

This chapter investigates the comparative growth of iterated transcendental entire functions using the 

concepts of (p,q)-th order and lower (p,q)-th order. Several growth estimates are established for iterated 

entire functions by applying results from Nevanlinna theory and maximum modulus techniques. The 

obtained results extend and generalize earlier studies on the growth properties of composite and iterated 

entire functions. 
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1. Introduction, Definitions and Notation 

 

Two transcendental entire functions     and     are  defined in the open complex plane C. It is well 

known [1], {[16], p-67, Th-1.46} that  

( , )
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( , )
T r fog

r T r f
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( ,g)

T r fog
r T r




. 

Different authors A. P. Singh [13], I. Lahiri [9], Song and Yang [15], Singh and Baloria [14], Lahiri and 

Sharma [10], Datta and Biswas [4], [5] and R. K. Dutta [3] proved different results on comparative 

growth property of composite entire functions.  

 

     In this article, we investigate the comparative growth of iterated entire functions in terms of its (p,q)-

th order which is the generalization of previous results. We do not explain the standard notations and 

definitions of the theory of entire functions as those are available in [6], [16] and [17]. 

 

    The following definitions are well known. 

 

Definition 1.1. The order    and lower order   of a meromorphic function      is defined as 

log ( , )
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and 

log ( , )
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log
.T r f
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If      is entire then 

loglogM( , )
limsup

log
r f
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and 
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Notation 1.2. [12] [0] [0]log ,expx x x  and for positive integer m,

[m] [m 1]log log(log ), exp exp(exp )[ ] [ 1]x x x xm m  
. 

Definition 1.3. [7] The   ,p q  -th order  ,p q
f

  and lower  ,p q -th order  ,p q
f

  of a 

meromorphic function       is define as  
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and   
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If      is an entire function then  
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where p q . 

Clearly    2,1 2,1 .
f f

and
f

      

According to Lahiri and Banerjee [7] if    f z and g z  are entire functions then the iteration of f  

with respect to g   is defined as follows: 
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                                                            according as n is odd or even, 

and so 



                                                               Advances in Multidisciplinary Research and Innovation                                                 page no: 341 

Published in August 2026 by Deep Science Publishing (USA | UK | India | Turkey) 

ISBN: 978-93-7185-118-3 | E-ISBN: 978-93-7185-110-7 | DOI: https://doi.org/10.70593/978-93-7185-110-7 

Published on 16/08/2026. Edited by: Dr. Sisir Kumar Rajbongshi | Dr. Kshirod Sarmah | Dr. Rajdeep Ghosh | Dharmeswar Tarang 

Department of Computer Science, Pandit Deendayal Upadhyaya Adarsha Mahavidyalaya, Amjonga, Goalpara, Assam-783124, India 

   

      

       

     

1

2 1

3 2
........ ....... ......

1 2
.

g z g z

g z g f z g f z

g z g f z g f g z

g z g f z g f g zn n n

 
 
 

 
 
 

    
    
    



 

 

 
 

 

    .Clearly all f z and g z are entire functionsn n  

2. Lemmas 

In this section we present some lemmas which will be needed in the sequel. 

 

Lemma 2.1. [6] Let  f z  be an entire function. For 0  r < R < , we have 
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Lemma 2.2. [1] If  f z  and  zg  are any two entire functions, for all sufficiently large values of r, 
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Lemma 2.3. [11] Let  f z and  zg be two entire functions. Then we have 
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Lemma 2.4. Let  f z and  zg be two entire functions of non- zero finite (p,q)-th order  ,p q
f

  

and  ,g p q  respectively, then for any 0 ,and p q    
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for all sufficiently large values of r. 

 

Proof. First suppose that n is even. Then from second part of Lemma 2.2 and Definition of (p,q)-th order, 

it follows that for all sufficiently large values of  r, 
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Taking repeated logarithms p-1 times, we get 
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Again taking repeated logarithms p-1 times, we get 
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Finally, after taking repeated logarithms (n-4)p times more, we have for all sufficiently large values of r, 
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Similarly if n is odd then for all sufficiently large values of r, 
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This proves the lemma. 

 

Lemma 2.5.  Let (z)f  and g(z)  be two entire functions of non -zero finite lower (p,q)-th order 

   , ,f gp q and p q  respectively, then for any 
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for all sufficiently large values of r. 
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Proof. First suppose that n is even. Then from first part of Lemma 2.2 we have for all sufficiently large 

values of r and for any    0 min{ , , , },p q p qgf
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                                                                            using the Definition 1.3, 
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Taking repeated logarithms p-1 times, we get 
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Again taking repeated logarithms p-1 times, we get 
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Finally, after taking repeated logarithms (n-4)p times more, we have for all sufficiently large values of r, 
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Similarly if n is odd then for all sufficiently large values of r, 
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This proves the lemma. 

 

Lemma 2.6. Let f(z) and g(z) be two non- constant entire functions, such that 
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The lemma follows from Lemma 2.1 and Lemma 2.4. 

 

Lemma 2.7. Let (z)f  and g(z)  be two entire functions such that  0 ,p q
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for all sufficiently large values of r. 

 

Proof. To prove this lemma we first suppose that n is even. Then from Lemma 2.1and Lemma 2.3 we get 
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  This 

proves the lemma. 

 

3. Theorems 

Theorem 3.1.Let a, b, c, d, p, q, m and n be eight positive integers with p > q, m > n, a > b, c > d and f, 

g, h and k are four transcendental entire functions such that 0 ( , ), ( , )h ka b c d   and 

0 ( , ), ( , ) .f gp q p q    Then for ( , ) ( , )g km n c d   and i, j are even, also ( , ) ( , )f hm n c d   and i, 

j are odd, 
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where    ( ( ..............( ( ) ).........)),if z f g f f z or g z  according as i is odd or even and 

   ( ( ..............( ( ) ).........)),j z h k h h z or k zh   according as j is odd or even. 

Proof. From Lemma 2.6 we have for all large r and 0, 
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Case - I. If q m  then we have for all sufficiently large values of r,  
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If i is even then from (3.1) and (3.2) it follows for all large r and 0, 
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Similarly for odd i, 
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Case - II. If q < m then we have for all sufficiently large values of r, 
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When i is even then from (3.1) and (3.5), it follows for all large r and 0, 
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Similarly for odd i, 
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Also from Lemma 2.7 we have for all sufficiently large values of r and 

         '0 min , , , , ,
1 1

2 2
k g h fc d m n c d m n     

 
 
 
  

    
 



                                                               Advances in Multidisciplinary Research and Innovation                                                 page no: 348 

Published in August 2026 by Deep Science Publishing (USA | UK | India | Turkey) 

ISBN: 978-93-7185-118-3 | E-ISBN: 978-93-7185-110-7 | DOI: https://doi.org/10.70593/978-93-7185-110-7 

Published on 16/08/2026. Edited by: Dr. Sisir Kumar Rajbongshi | Dr. Kshirod Sarmah | Dr. Rajdeep Ghosh | Dharmeswar Tarang 

Department of Computer Science, Pandit Deendayal Upadhyaya Adarsha Mahavidyalaya, Amjonga, Goalpara, Assam-783124, India 

 
    

    

[ 1]exp
, log , (1) ,

14[( 1) ( 2) 1] [ 1]log T exp ,
[ 1]exp

, log , (1) .
14

d rba b M k O when j is evenh n
j a j b d r h j

d rba b M h O when j is oddk n

 

 

  
   

  
       

 
  

     

                                                                                                               ….     (3.8)                               

Case - III. If b < c then we have for all sufficiently large values of r and arbitrary small '(0 ),   
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Therefore from (3.8), (3.9) and even j, it follows for all large r and '(0 ),   
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Similarly for odd i, 
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Case - IV. If b c  then we have for all sufficiently large values of r and arbitrary small '(0 ),     
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Therefore when j is even then from (3.8) and (3.12), it follows for all large r and '(0 ),     
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Similarly for odd j, 
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Now combining (3.3) of Case I and (3.10) of Case III it follows for all sufficiently large values of r that 
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Since    , ,g k
m n c d      so we have 

 [( 1) ( 2) 1] [ 1]log T exp ,

.
[( 1)p ( 2) 1]log ( , )

lim
r

j a j b d r h j

i i q T r fi

    

 
     

Similarly from (3.4) and (3.11) we have for    , ,f hm n c d      

 [( 1) ( 2) 1] [ 1]log T exp ,

.
[( 1)p ( 2) 1]log ( , )

lim
r

j a j b d r h j

i i q T r fi

    

 
     

This is the first part of the theorem. 

Again combining (3.6) of Case II and (3.10) of Case III it follows for all sufficiently large values of r that 

         [( 1) ( 2) 1] [ 1] 1 ,log T exp , , exp (1)
.

[( 1)(p ) 2] ( ( , ) )log ( , ) (1)

j a j b d c b c dr h kj a b r Oh

i q m m ngT r f r Oi

  

 

        


     
 

Since    , ,g k
m n c d     so we have 

 [( 1) ( 2) 1] [ 1]log T exp ,

.
[( 1)(p ) 2]log ( , )

lim
r

j a j b d r h j

i q m T r fi

    

 
     

Similarly from (3.7) and (3.11) we have for    , ,f h
m n c d      

 [( 1) ( 2) 1] [ 1]log T exp ,

.
[( 1)(p ) 2]log ( , )

lim
r

j a j b d r h j

i q m T r fi

    

 
     

This proved the second part of the theorem. 

Now combining (3.3) of Case I and (3.13) of Case IV it follows for all sufficiently large values of r,

    

  

[( 1)( ) 2] [ 1]log T exp , , (1)
.

[( 1)p ( 2) 1] ( ( , ) )log ( , ) , (1)

j a b c d r h c dj kr O

i i q m ngT r f p q r Oi f

 

  

    
 


     

 

Since    , ,g k
m n c d     so we have 
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 [( 1)( ) 2] [ 1]log T exp ,

.
[( 1)p ( 2) 1]log ( , )

lim
r

j a b c d r h j

i i q T r fi

    

 
   

 

Similarly from (3.4) and (3.14) we have for    , ,f h
m n c d      

 [( 1)( ) 2] [ 1]log T exp ,

.
[( 1)p ( 2) 1]log ( , )

lim
r

j a b c d r h j

i i q T r fi

    

 
   

 
This is the third part of the theorem. 

Again combining (3.6) of Case II and (3.13) of Case IV it follows for all   sufficiently large values of r,

 

    [( 1)( ) 2] [ 1]log T exp , , (1)
.

[( 1)(p ) 2] ( ( , ) )log ( , ) (1)

j a b c d r h c dj kr O

i q m m ngT r f r Oi

 

 

    
 


     

 
 

Since    , ,g k
m n c d     so we have 

 [( 1)( ) 2] [ 1]log T exp ,

.
[( 1)(p ) 2]log ( , )

lim
r

j a b c d r h j

i q m T r fi

    

 
   

 

Similarly from (3.7) and (3.14) we have for    , , ,f h
m n c d      

 [( 1)( ) 2] [ 1]log T exp ,

.
[( 1)(p ) 2]log ( , )

lim
r

j a b c d r h j

i q m T r fi

    

 
   

 
This proved the fourth part of the theorem. 

This proves the theorem. 

Remark 3.2. The conditions ( , ), ( , ) 0;h ka b c d   ( , ), ( , )f gp q p q    and ( , ) ( , )g km n c d   

necessary for Theorem 3.1, which are shown by the following examples. 

Example 3.3. Let f = g = h = exp z and k = exp(z 2 ). Also let a = 3; p = m = c = 2 = j and q = n = b = d 

= 1. 

Then (2,1) 1, (2,1) 1 2 (2,1) (3,1) 0.f g k hand         

Now 
[ ]exp i

if z  for all i and  [2] 2

2 exp .h z
 

Therefore 
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   

 

[ 1]

[ 1]

3 2 , ,

1
. . ,

3

log exp

exp
2

i
i

i
i

T r f r f
i

i e T r f

M r

r





 

 

and 

 [2] 2 2 .
2 2

( , ) log ( , ) log exp expT r h M r h r r   
 

   

Therefore 

 [2] 2[2]
2

[ 1]
[ 1][ 1]

4log
0 .

(1)

log explog ( , )

log ( , ) 1
log exp

3 2

i
iii

r
as r

r O

rT r h

T r f r


    



 
 
 

 

Example 3.4. Let f = h = k = exp z and g = exp(z 2 ). Also let p = m = a = c = 2 =i and q = n = b = d = 

1. 

Then (2,1) 1, (2,1) 2 1 (2,1) (2,1) 1.f g k hand         

Now  [2] 2

2 expf z  and 
[ ]exp j

jh z  for all i,
 

Therefore 

   

 

2

2
2

2

2

3 2 , ,

1
. . ,

3

log exp

exp
4

T r f r f

i e T r f

M r

r


 

 

and 

[ ] [ 1]( , ) log ( , ) log exp exp .j j
j j

T r h M r h r r   
 

   

Therefore 

2

[ 1]
[ 1] [ 1]

2
2

4
0 .

(1)

log ( , ) log exp
log ( , ) 1

log exp
3 2

j
j j

j

r
as r

r O

T r h r
T r f r


 

    



 
 
  

 

If we consider i = 3 then  
2[2]

3 exp expf z  and (2,1) 1 (2,1).f h  
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Therefore 

[ 1]
[ 1] [ 1]

[2] 2
3 [2]

1 .
(1)

log ( , ) log exp

log ( , ) 1
log exp

3 2

j
j j

j

r
as r

r O

T r h r

T r f r


 

    



  
  
   

 

Example 3.5. Let 
[2]exp ,f z  g= h = exp z and g = exp(z 2 ). Also let p = m = a = c = 2 =i and q = n = 

b = d = 1. 

Then (2,1) , (2,1) 1 2 (2,1) (2,1) 1.f g k hand         

Now 
[3 /2]exp i

if z  for even i and  [2] 2

2 exp .h z  

Therefore 

   

 

3
1

2

3
1

2

3 2 , ,

1
. . ,

3

log exp

exp
2

i

i i

i

i

T r f r f

i e T r f

M r

r

 
 

 

 
 

 

 

 

and     2 2[2]
2 2

( , ) log ( , ) log exp exp .T r h M r h r r
 

 
 

   

Therefore 

 

2

2

2
[ 1] 3

1
2[ 1]

0 .

2
exp (1)

2

logexplog ( , )

log ( , )
1

log exp
3 2

i i
i

i

r
as r

i

r
O

rT r h

T r f
r

  
 

  

    
 
 
  


 
 
 
 

 

Theorem 3.6. Let f, g be two entire functions such that 0 ( , ) ( , )f fp q p q    and 

0 ( , ) ( , )g gp q p q     and ( , ) 0g m n   where p, q, m, n are positive integer with p > q and m > n. 

Then for any positive integer l, 
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[ 1]

[ ]

( ) lim ;

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i

r l

M
i if l q m

M g

i p i q
r f

p
r




   

  

  

[ 1]

[ ]

[ 1]

[ ]

( ) limsup ( , ) ( , ) ;

( ) limsup ( , ) ( , ) ;

( ) li

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i
f g

r l

n

i
g f

r l

M
ii p q m n if l q m and eveni

M

M
iii p q m n if l q m and odd i

M

iv

i p i q
r f

p
r f

i p i q
r f

p
r f

 

 









  

  

  



  



[ 1]

[ ]

[ 1]

[ ]

m ;

( ) limsup ( , ) ( , ) ;

( ) limsup

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

[( 1) (
log

n

i

r l

n

i
f g

r l

r

M
if q m and q l

M g

M
v p q m n if l q m and eveni

M

vi

i p i q
r f

p q l
r

i p i q
r f

p q l
r g

i p

 











   

  

  

  

  

  

  [ 1]

[ ]

[ 1]

[ ]

[ 1]

( , ) ( , ) ;

( ) lim ;

( ) lim

2) ]
(exp , )

[ 1]
log (exp , )

[( 1)( ) 1]
log (exp , )

[ 1]
log (exp , )

[( 1)( ) 1]
log (exp , )

n

i
g f

l

n

i

r l

n

i

r

M
p q m n if l q m and odd i

M

M
vii if q m and q l

M

M
viii

i q
r f

p q l
r g

i p q m
r f

p
r f

i p q m
r f

 










  

   



  

   



   

[ ]

.
[ 1]

log (exp , )l

if l q m

M
p

r f
   



 

Proof. From Lemma 2.5 we have for sufficiently large values of r and 

         '0 min , , , , ,
1 1

2 2
k g h fc d m n c d m n     

 
 
 
  

    

 

 
    

    

[ 1]exp
, log , (1) ,

12[( 1) ( 2)q] [ 1]log exp ,
[ 1]exp

, log , (1) .
12

n rqp q M g O when i is evenf n
i p i nM r fi

n rqp q M f O when i is oddg n

 

 

  
   

  
      

 
  

   
                                                                                                              

….     (3.15)
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Case-I. Let q m  then for sufficiently large values of r, 

   
    

 
  

    

[ 1] [ 1]exp exp
log , exp , log

1 12 2

exp , log (1)

,1
exp (1).

n nq m qr rnM g m ngn n

m q
m n r Og

m nm q g
r O

 

 

 

           
    
    

      

 
 

 

                                                                                                          ….     (3.16)

 

When i is even then from (3.15) and (3.16) we have for all large values of r and '0 ,  
 

         ,1[( 1) ( 2)q] [ 1]log exp , exp (1).,f

m nm q gi p i nM r f r Oi p q
 

 
        

                                                                                                           ….     (3.17)

 

Similarly for odd i, 

         ,1[( 1) ( 2)q] [ 1]log exp , exp (1).,g

m nm q fi p i nM r f r Oi p q
 

 
      

 

                                                                                                   …..            (3.18)                                                                                                                                                       

Case-II. Let q > m then for sufficiently large values of r, 

      [ 1] ,1exp
log , log (1).

12

n m nq q m gr
M g r O

n

    
   
 
 

 

                                                                                                           ….     (3.19)

 

When i is even then from (3.15) and (3.19) we have for all large values of r and '0 ,  
 

         

      

,1[( 1) ( 2)q] [ 1]log exp , log (1)

,2[( 1) ( 2)q 1] [ 1]. . log exp , (1)

,

log

f

m nq m gi p i nM r f r Oi

m nq m gi p i ni e M r f r Oi

p q
 

 

 
      

       


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 
  ,[( 1)( q) 1] [ 1]. . log exp , (1).
m ngi p m ni e M r f r Oi

       
 

                                                                                                           ….     (3.20)

 

Similarly for odd i, 

 
  ,[( 1)( q) 1] [ 1]log exp , (1).
m nfi p m nM r f r Oi

       

 

                                                                                                          ….     (3.21)

 

Again from the Definitions 3.1 we get for all large values of r, 

         [ ] [ ]log exp , exp (1)., logf

qp l lM r f r Op q  

 
Case-III. If q l  then for all sufficiently large values of r 

         
  

 

[ ] [ ]log exp , exp

[ 1] [ ]log exp ,

, log

,

. . log (1).

f

f

lp l lM r f r

p lM r f

p q

p q r

i e r O

 

 








 

  

                                                                                                  …..            (3.22)  

Case-IV. If q < l then for 

all sufficiently large values of r 

      

   

 

1

[ ] [ ]log exp ,

[ 1] [ ]log exp ,

[ 1] [ ]log exp ,

, exp

. . exp (1)

. . log (1).

l q

f

l q

p lM r f

p lM r f

p q l lM r f

p q r

i e r O

i e r O

 


 





  




 

  

                                                                                                    …..            (3.23)  

Now combining (3.17) 

of Case-I and (3.22) of Case-III it follows for all sufficiently large values of r, 
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       
[ 1]

[ ]

,1
(1)

(1)

, exp
.

log

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n
fi

l

m nm q g
r O

O

p qM

rM g

i p i q
r f

p
r

 
 

 







  

  

 

 

If q < m then 

[ 1]

[ ]

liminf

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i

r l

M

M g

i p i q
r f

p
r




 

  

  

 

[ 1]

[ ]

. . lim .

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i

r l

M
i e

M g

i p i q
r f

p
r




 

  

  

This is the first part of the theorem. 

If q = m and i is even then 

     [ 1]

[ ]

(1)

(1)

, , log
.

log

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n
f gi

l

O

O

p q m n rM

rM g

i p i q
r f

p
r

    



 


  


 

Since 0   is arbitrary, 

[ 1]

[ ]

limsup ( , ) ( , ).

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i
f g

r l

M
p q m n

M

i p i q
r f

p
r f

 





  

  

Similarly for odd i; 

[ 1]

[ ]

limsup ( , ) ( , ).

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i
g f

r l

M
p q m n

M

i p i q
r f

p
r f

 





  

  

This proves the (ii) and (iii). 

Again in view of (3.17) of Case-I and (3.23) of Case-IV it follows for all sufficiently large values of r, 

       
[ 1]

[ ]

,1
exp (1)

(1)

,
.

log

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n
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m nm q g
r O
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p qM

r
M g

i p i q
r f

p q l
r

 
 

 







  

    
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If q < m and q < l then 

[ 1]

[ ]

liminf

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i

r l
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[ 1]

[ ]

. . lim .
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


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  

    

This is the fourth part of the theorem. 

If q = m and q < l and i is even then 

     [ 1]

[ ]

(1)

(1)

, , log
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log

[( 1) ( 2) ]
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Since 0   is arbitrary, 

[ 1]

[ ]

limsup ( , ) ( , )

[( 1) ( 2) ]
log (exp , )

[ 1]
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n

i
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.

 

Similarly for odd i, 

[ 1]

[ ]

limsup ( , ) ( , )

[( 1) ( 2) ]
log (exp , )

[ 1]
log (exp , )

n

i
g f
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
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This proves the (v) and (vi). 

Again in view of (3.20) of Case-II and (3.22) of Case-III it follows for all sufficiently large values of r, 
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exp , )l r f
 

 

This is the seventh part of the theorem. 

Again in view of (3.20) of Case-II and (3.23) of Case-IV it follows for all sufficiently large values of r, 
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This is the last part of the theorem. 

This proves the theorem. 

 

 

4. References 

 

[1] J. Clunie, The composition of entire and meromorphic functions, Mathematical essays dedicated to A. 

J. Macintyre, Ohio Univ. Press, 1970, 75-92. 

[2] R. K. Dutta, Further growth of iterated entire functions-I, Journal of Mathematical Inequalities, 2011, 

5(4): 533-550. 

[3] R. K. Dutta, The growth estimate of iterated entire functions in terms of (p, q) - th order, Advances in 

Multidisciplinary Research and Innovation in Science, Arts and Commerce, Deep Science Publishing, 

Vol. 1, October 2025: 86-97.  

[4] S. K. Datta and T. Biswas, On the growth estimate of composite entire and meromorphic functions, 

Bulletin of Mathematical Analysis and Applications, 2010, 2(2): 1-17. 

[4] S. K. Datta and T. Biswas, Some comparative growth rate of composite entire and meromorphic 

functions, Journal of Information and Computing Science, 2012, 7(2): 111-120. 

[5] W. K. Hayman, Meromorphic Functions, Oxford University Press, 1964. 

[6] O. P. JUNEJA, G. P. KAPOOR AND S. K. BAJPAI, On the (p,q)-order and lower (p,q)-order of an 

entire function, J. Reine Angew. Math. 282 (1976), 53-67. 

 

[7]B. K. Lahiri and D. Banerjee, Relative fix points of entire functions, J. Indian Acad. Math., 1997, 

19(1): 87-97. 

[8] I. Lahiri, Growth of composite integral functions, Indian J. Pure Appl. Math., 1997, 20(9): 899-907. 

[9] I. Lahiri and  D. K. Sharma, Growth of composite entire and meromorphic functions, Indian J. Pure 

Appl. Math., 1995,  26(5): 451-458. 



                                                               Advances in Multidisciplinary Research and Innovation                                                 page no: 360 

Published in August 2026 by Deep Science Publishing (USA | UK | India | Turkey) 

ISBN: 978-93-7185-118-3 | E-ISBN: 978-93-7185-110-7 | DOI: https://doi.org/10.70593/978-93-7185-110-7 

Published on 16/08/2026. Edited by: Dr. Sisir Kumar Rajbongshi | Dr. Kshirod Sarmah | Dr. Rajdeep Ghosh | Dharmeswar Tarang 

Department of Computer Science, Pandit Deendayal Upadhyaya Adarsha Mahavidyalaya, Amjonga, Goalpara, Assam-783124, India 

[10] K. Niino and  C. C. Yang, Some growth relationships on factors of two composite entire functions, 

factorization theory of meromorphic functions and related topics, Marcel Dekker Inc. (New York and 

Basel). (1982) 95-99. 

[11] D. Sato, On the rate of growth of entire functions of fast growth, Bull. Amer. Math. Soc., 69 (1963), 

411-414. 

[12] A. P. Singh, Growth of composite entire functions, Kodai Math. J., 8 (1985), 99-102. 

[13] A. P. Singh and M. S. Baloria, On maximum modulus and maximum term of composition of entire 

functions, Indian J. Pure Appl. Math., 22(12) (1991), 1019-1026. 

[14] G. D. Song and C. C. Yang, Further growth properties of composition of entire meromorphic 

functions, Indian J. Pure Appl. Math., 15(1) (1984), 67-82. 

[15] G. Valiron, Lectures on the general theory of Integral functions, Chelsea Publishing Company, 

1949. 

[16] C. C. Yang and H. X. Yi, Uniqueness Theory of Meromorphic Functions, Kluwer Academic 

Publishers and Science Press, Beijing, 2003. 

 

 

  


