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I. INTRODUCTION
Let f be a meromorphic function and g be an entire function defined in C, the set of all finite complex numbers.
The maximum modulus function corresponding to entire g is defined as

M, (r)=max {|g(2)|:| z|=r}.
M , (r) cannot be defined for meromorphic function f, as f is not analytic. In this situation, one may define

another function T, (), known as Nevanlinna's Characteristic function of f, which is playing the same role as

maximum modulus. All the standard notations and definitions in the theory of entire and meromorphic functions
which are available in [4] and [1].

I1. PRELIMINARIES (DEFINITIONS AND LEMMAS)
In this connection we just recall the following definitions and lemmas which are relevant:

Definition 2.1 The order o, and lower order A, of a meromorphic function f is defined by

i logT, (r .. logT, (r
Pr = Ilmsupg—f() and A, = liminf logT, (r)
r—w logr ro< logr
Sato (1963) defined the generalized order and generalized lower order of an entire function.

Definition 2.2 The generalized order p[fm] and generalized lower order /IEm]of a meromorphic function f is

defined by

log"™ T, (r log!™ T, (r
oM = Iimsupg—f()and A = liminf g (1)
r o logr r—>o logr

Let L=L(r) be a positive continuous function increasing slowly i.e., L(ar)~L(r) as I = © for every positive
constant a. Singh et.al. (1977) defined it in the following way:

Definition 2.3[3]A positive continuous function L(r) is called a slowly changing function if for £(>0),
1 Lkr
—< Lkn) <k®forr>r(&) and uniformly for k(=1).
ke L(r)

o _ L . rL'(r)
If further, L(r) is differentiable, the above condition is equivalentto  lim =0.

L)

Definition 2.4[2] The L-order p; " and the L-lower order /’tf L ofa meromorphic function f are defined as

follows:
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logT(r, f)
Ilrlswup log[rL(r)]

Definition 2.5 The generalized L-order p[m] and the generalized L-lower order /IE Ik ofa meromorphic

and ;" = liminf

function f are defined as follows:

log™ T (r, f) . logt™ T (r, f)

(Mt — limsu nd A'"" = liminf
P it log[rL(r)] ! = log[rL(r)]
Definition 2.6[2]The L™ -order pf"* and the L -lower order A o of a meromorphic function f are defined as
logT(r, f . logT(r, f
o3 _IlmsupLL)and}tfL =lim meL)
log[ re" | > log| re"® |

[mlL

Definition 2.7 The generalized L"-order or and the generalized L -lower order /”L]Em]L* of a meromorphic

function f are defined as

log™ T (r, f log™ T (r, f

o9 1), (L ) nd A = fiminf 910 1) (L )
Iog[re (”] > Iog[re (”]

Definition 2.8 A polynomial function P(z) of degree n is defined by P(z) = ¢y + ¢1z + ;2% + ++-. +c, 2",
¢, # 0.

P = Ilmsup

Lemma 2.1 [1] If P(u) is a polynomial of degree p and f(z) is a meromorphic function, then
T (r; P(f(2))) = pT(r; f(2)) + O(2)

1. MAIN RESULTS
In this section we present the main results of the paper.
Theorem 3.1 If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then

chf = pf and /1p°f = /1f
Proof In view of Lemma 2.1, for a sequence of values of r tending to infinity,
T (r; P(f(2))) = pT (r; 1(2))
i.e., logT (r; P(f(2) ) )=logT (r; f(z) )+O(1)
S0, Pps = |imsupw
ro logr
_ limsup 29T (: PE@)))
ro0 logr
_ limsup logT (r; f(z) )+O(1)
r logr
logT (r: f(2)) , O(1)
logr logr

=limsup

r—oo

= IimsupM[ r—->owo——-= O(l) —)O]

r—o logr logr

= P
logT(r,Po f) 4
logr '
Theorem 3.2 (Generalized case) : If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then
[m] _ jImlgng 2 = ml
Ppoy = Py N0 Apop = Ap .

Similarly, A, =liminf
r—oo
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Proof In view of Lemma 2.1, for a sequence of values of r tending to infinity,
T (r; P(f(2))) = pT (r; 1(2))
i.e., logT (r; P(f(z) ) )=logT (r; f(z) )+O(1)
i.e., logT (r; P(f(z) ) ) = logT (r; f(z) )
i.e., log™ T (r; P(f(z) ) )=log™ T (r; f(z) )+O(1)

(m-1] .
So, pET]:Iimsuplog T(r,Po )

ro logr
[m-1] .
_ limsup log"™ ™ T(r; P(f(2) ) )
r—o logr
[m-1] .
_ limsup log'™ ™ T(r; f(z) )+O(1)
r—o logr
[m-1] . 1
imsup| 109" T (@) , O@)
rw logr logr
[m-1] . 1
= limsup log ” T(r:2)) '.'I‘—)oo:>—o( )—>0
- logr logr

[m]

f

[m-1] o
similarly, AI™ = liminf 129" T(".Pe )
Pt r—o Iog r

=p

— glm]
= Al

Theorem 3.3 If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then
L L L L
Pes = prand Ao = Ay

Proof Inview of Lemma 2.1, for a sequence of values of r tending to infinity,
T (r; P(f(2))) = pT (r; 1(2))
ie., logT (r; P(f(2) ) )=logT (r; f(z) )+O(1)
. logT(r,Pof)
So, Lo=limsup——————~
O Pes =P log[ rL(r)]
_ limsup 99T (: P(@))
- log[rL(r)]
~ limsup logT (r; f(z) )+O(1)
- log| rL(r)]
_ limsup 29T (@)
o log[rL(r)]
Similarly, A- =liminf w ="
o= ogri(r)]

The following theorem can be proved in the line of Theorem 3.2 with help of Definition 2.5, so the proof is
omitted.

Theorem 3.4 (Generalized case) : If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then
[m]L _ [m]L (m]L _ 4[m]L
Ppof = Py and Apop =4A¢
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Theorem 3.5 If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then

*

L* L* L* _ gL
Pes = Py and Ao = Ap .

Proof Inview of Lemma 1, for a sequence of values of r tending to infinity,
T(r; P(f(2) = pT (r; 1(2))
e, logT (r; P(f(2) ) )=logT (r; f(z) )+O(1)

So, pr; = Iimsupw
r—o |Og|:re|-(r):|
=limsup logT (r; PEf(Z) )
r—o |0g|:re (r)j|
= limsup logT (r; 7(z) )+O(1)
r—o0 |Og|:re|-(r):|
= ||msupM
r—o |Og[reL(r)]
= p~
similarly, A" = liminf 1297 (":P° 1)
Pof r—w Iog[reL(r)]

The following theorem can be proved in the line of Theorem 3.2 with help of Definition 2.7, so the proof is
omitted.
Theorem 3.6(Generalized case) : If f(z) be a meromorphic function and P(u) is a polynomial of degree p, then

+0

— gL
="

[m]L> _ [m]L* [m]L> _ ,[m]L*
Ppof = Py and /lpof —/lf .
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