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1 Introduction

Let f be an entire function defined in the open complex plane C. The function My (r) on |z| = r known as
maximum modulus function corresponding to f is defined as follows:

My (r) = max |[f (2)| .

|z|=r
When f is meromorphic, My (r) can not be defined as f is not analytic. In this situation one may define another

function T (r) known as Nevanlinna’s Characteristic function of f, playing the same role as M (r) in the following

manner:

Ty (r) =Ny (r)+my(r) .
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And given two meromorphic functions f and g the ratio T, Erg as r — oo is called the growth of f with respect to

g in terms of their Nevanlinna’s Characteristic function.

When f is entire function, the Nevanlinna’s Characteristic function T (r) of f is defined as

Ty (r) =my (r) .

We called the function Ny (r,a) (Nf (r, a)) as counting function of a-points (distinct a-points) of f. In many

occasions Ny (r, 00) and ]\7f (r,00) are denoted by Ny (r) and ]\7f (r) respectively. We put

Ny (r,a) :/nf (t,a);nf (O’a)dt+n_f (0,a)logr ,

0

where we denote by ny (r, a) (n_f (r, a)) the number of a-points (distinct a-points) of f in |z| < r and an co -point

is a pole of f and the quantity © (a; f) of a meromorphic function f is defined as follows

©(a;f)=1- nnisupW.

Also we denote by np (1, a; f) denotes the number of zeros of f — a in |z| < r,where a zero of multiplicity < p is
counted according to its multiplicity and a zero of multiplicity > p is counted exactly p times.
Accordingly, N, (1, a; f) is defined in terms of n, (7, a; f) in the usual way and we set for any a € C U {oo}

op (a; f) =1— llgsip# { cf. [6]},

On the other hand, m (r, f—ia) is denoted by my (r,a) and we mean my (r,00) by my (r) , which is called the
proximity function of f. We also put

27

my (r) = %/log+ ‘f (rew) ‘ df, where

0

log™ & = max (log z,0) for all z >0 .

Further for any non-constant meromorphic function f, b = b(z) is called small with respect to f if Ty (r) = Sy (1)

where Sy (r) = o{T} (r )} ie., Tf (T) — 0 as 7 — o0o. Moreover for any non-constant meromorphic function f

, we call M;[f] = A; (f)"% (f<1 ) ........ ( (k>> " where Ta,; (r) = S (r), to be a differential monomial

k
generated by it where noj, nij,......,nk; (k > 1) be non-negative integers such that for each 5, n;; > 1 . In this
1=0

connection the numbers M = an and T M; = Z (i 4+ 1) ny; are called respectively the degree and weight of
i=0 =0

M; [f] {I2], [8]} . The expression P [f] = Z M; [f] is called a differential polynomial generated by f. The numbers
TP = MaX Ya, and I'p = 11352(51_‘ M, arejg;lled respectively the degree and weight of P [f] {[2], [8]} . Also we call
the numbers yp = 1r<nji£157Mj and k (the order of the highest derivative of f ) the lower degree and the order
of P[f] respectively. If yp = vp, P[f] is called a homogeneous differential polynomial. Throughout the paper

we consider only the non-constant differential polynomials and we denote by Py [f] a differential polynomial not

containing f i.e. for which ng; =0 for j = 1,2, ...... , 5. We consider only those P [f], Py [f] singularities of whose
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individual terms do not cancel each other.
The order of a meromorphic function f which is generally used in computational purpose is defined in terms of

the growth of f with respect to the exponential function as

log T log T,
py = limsup o 0Ty (r) = lim supo(r) = lim sup o

v 108 Toxpz (1) rvoe log (2)reme log (r) + O(1)

Lahiri and Banerjee [7] introduced the relative order (respectively relative lower order) of a meromorphic function
with respect to an entire function to avoid comparing growth just with exp z. To compare the relative growth
of two meromorphic functions having same non zero finite relative order with respect to another entire function,
Datta and Biswas [3] introduced the notion of relative type of meromorphic functions with respect to an entire
function. Extending these notions of relative type as cited in the reference, Datta, Biswas and Hoque [4] gave the

definition of relative type of differential polynomials generated by entire and meromorphic functions.

For entire and meromorphic functions, the notion of their growth indicators such as order and type are classical
in complex analysis and during the past decades, several researchers have already been continuing their studies in
the area of comparative growth properties of composite entire and meromorphic functions in different directions
using the same. But at that time, the concept of relative order and consequently relative type of entire and
meromorphic functions with respect to another entire function was mostly unknown to complex analysts and they
are not aware of the technical advantages of using the relative growth indicators of the functions. Therefore the
growth of composite entire and meromorphic functions needs to be modified on the basis of their relative order
and relative type some of which has been explored in this paper. Actually in this paper we establish some newly
developed results based on the growth properties of relative type of differential polynomials generated by entire

and meromorphic functions.

2 Notation and preliminary remarks

We use the standard notations and definitions of the theory of entire and meromorphic functions which are
available in [5] and [9]. Henceforth, we do not explain those in details. Now we just recall some definitions which

will be needed in the sequel.

Definition 2.1. The order py and lower order Ay of a meromorphic function f are defined as

log T log T
pr = limsupo(T) and \y = liminfo(T) .

00 logr r—o0 logr

The notion of type ( lower type) to determine the relative growth of two meromorphic functions having same

non zero finite order is classical in complex analysis and is given by

Definition 2.2. The type oy and lower type o5 of a meromorphic function f are defined as

T, T,
of = limsup%fr) and Ty = liminf%fr), 0 < py < o0.

r—00 r T—>00 r
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Given a non-constant entire function f defined in the open complex plane C, its Nevanlinna’s Characteristic
function is strictly increasing and continuous. Hence there exists its inverse function T, " : (T (0),00) — (0, 00)

with lim 7}, (s) = co.
S—» 00

Lahiri and Banerjee [7] introduced the definition of relative order of a meromorphic function f with respect

to an entire function g , denoted by pg (f) as follows:

pg (f) = inf{pn>0:Tf(r) < Ty (r") for all sufficiently large r}

log T, 'T,
— Jimsup 28l Lr ().
r—o0 logr

The definition coincides with the classical one [7] if g (z) = exp z.

In the case of relative order, it therefore seems reasonable to define suitably the relative type of a meromorphic
function with respect to an entire function to determine the relative growth of two meromorphic functions having
same non zero finite relative order with respect to an entire function. Datta and Biswas [3] gave such definitions

of relative type of a meromorphic function f with respect to an entire function g which is as follows:

Definition 2.3 ([3]). The relative type oq4 (f) of a meromorphic function f with respect to an entire function g
are defined as
T, Ty (r)

Og (f) = limsup = Pg(f) )

7—r 00 r

where 0 < pg (f) < oo.

Likewise,one can define the lower relative type G4 (f) in the following way:

-1
oy (f) =lm infw

im inf —*—" where 0 < pg (f) < oo.

Definition 2.4 ([1]). P[f] is said to be admissible if
(#) P[f] is homogeneous, or

(i¢) P[f] is non homogeneous and m (r, f) = S (r, f).

3 Some Examples

In this section we present some examples in connection with definitions given in the previous section.

Example 3.1 (Order). Given any natural number n, let f(z) = expz". Then My (r) = expr™. Therefore
putting R = 2 in the inequality Tf (r) < log My (r) < £E2T% (R) {cf. [5]} we get that Ty (r) < r™ and Ty (r) >

% (%)n Hence

log T
pr = limsupiog s (1) =n
rooco  lOgT
Further if we take g = exp? z, then T, (r) ~ % (r = o). Therefore
273r) 2
pf =00 .

Example 3.2 (Type (lower type)). Let us consider f = expz. Then Ty (r) = =. and py = 1. So

T 1 T z

of = limsupif (r) =T =- and o =liminf-L 2 (r) =X
f - f

r—00 rPf 7 r—oo T T

3 A=
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Similarly, if we consider g = then we can also see that

1
1+expz’

Og =04 = l

9=09=_"
Example 3.3 (Relative order). Suppose f = g = exp!? z then Tf (r) = T, (r) ~ % (r — o0). Now we
273r) 2

obtain that

IS
=
A

log My (r) < 3T, (2r) {cf. 3}

.@ .
®
IS
=
=
=
AN

expr < 3Ty (2r) .

Therefore
T (r) > log | —2
(2m3r)2
log T, 'T
ie timint 8T T () oy
r—00 lOg’l"
and
-1 Jexpr
T, Ty (r) < 2log| ——
(2m3r)2
logT, 'T
i.e.,limsupw 1.
oo logr
Hence

Example 3.4 (Relative type ( relative lower type)). Let f =g =expz. Now Ty (r) = T4 (1) = Texp- (1) =
Therefore

r
pp

T ) =1, (5) =7

T
So
log T, T (r)
=1 =it B Sva—
pg (J) = lim sup log
Hence
. Ty ' Ty (r) _ . Ty (r)
o4 (f) = hfiso‘;lp% =1and5y(f) = hﬂgfﬁ =1.

4 Lemmas
In this section we present a lemma which will be needed in the sequel.

Lemma 4.1 ([]). If f be a meromorphic function either of finite order or of non-zero lower order such that

O(co; f)= > dplasf) =1 ord(oo;f) = > 6(a;f) =1 and g be an entire function of regular growth having
a#oo a#oo
non zero finite order and © (0c0;9) = > dp(a;9) =1 or d(c0;9) = >, d(a;g) = 1. Then the relative order of
a#oo a#oo

Py [f] with respect to Py [g] are same as those of f with respect to g where Py [f] and Py [g] are homogeneous.
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Lemma 4.2 ([]). If f be a meromorphic function either of finite order or of non-zero lower order such that
> O (a; f) =2 and g be an entire function of regular growth having non zero finite order and >, © (a;g) = 2.
a#oo a#oo

Then the relative order of Py [f] with respect to Py [g] are same as those of f with respect to g where Py [f] and

Py [g] are admissible.

Lemma 4.3 ([]). If f be a meromorphic function either of finite order or of non-zero lower order such that

(00 f)= D p(a;f) =1 ord(oo;f) = >, 6(a; f) =1 and g be an entire function of reqular growth having

a#oo a#oo
non zero finite type and © (00;9) = >, dp(a;9) =1 or d(co;9) = 3. 6(a;g9) = 1. Then the relative type and
a#oo a#oo
1
relative lower type of Po[f] with respect to Py [g] are (j{%ﬂ) P9 times that of f with respect to g if py (f) is
olg

positive finite and Py [f] and Py [g] are homogeneous.

Lemma 4.4 ([]). If f be a meromorphic function either of finite order or of non-zero lower order such that

> O (a;f) =2 and g be an entire function of regular growth having non zero finite type and > © (a;g) = 2,
a#oo a#oo

1
then the relative type and relative lower type of Py [f] with respect to Py [g] are (11:%[["}) ?9 times that of f with
olg

respect to g if pg (f) is positive finite and Po [f] and Py [g] are admissible.

5 Theorems

In this section, we present the main results of the paper. In the paper, it is needless to mention that the

admissibility and homogeneity of Py[f] will be needed as per the requirements of the theorems.

Theorem 5.1. Suppose f be a meromorphic function either of finite order or of non-zero lower order such that

O(co;f) = D dp(asf) =1 ord(oo;f) = > d(a;f) = 1. Also let h be an entire function of regular growth
a#oo a#oo

having non zero finite type with © (co;h) = 3 0p(a;h) =1 or d(co;h) = > d(a;h) =1 and g be any entire

a#oo a#oo
function such that 0 <o (fog) <on(fog) <oo, 0<an(f) <on(f)<oo and pn(fog)=pn(f). Then

_ -1
Oh (flo g) S llm 1nf jj}i TfOQ (r)
(’YPo[f] ) (. ) r=oe T i Trols) (r)
REIL)
rn(fog)
= 1
(WPO[f])Th, 7n (f)
VPy[h]
—1
S hm sup Th TfOQ (T) < Oh (f o g)

TPy (h]

Proof. From the definition of o, (f), &1 (f og) and in view of Lemma [4.1] Lemma we have for arbitrary

positive ¢ and for all sufficiently large values of r that
T, "Trog (r) > (@h (f 0 g) — &) (r)""/°7 (5.1)

and

- P
T Trots) (1) < (0 poin) (Polf]) + ) (r)PRotm (FOLD
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. -1
i.e., TPD[h]TPO[f] (r)

< (('YPo[f] ) oh “on (f) +€> (T)Ph<f) ) (5.2)

YPylh]

Now from (5.1)), (5.2) and in view of the condition pp (f o g) = pn (f), it follows for all large values of r that

T, "Tyog () (@n(fog) —¢)
T Teolt (1)~ (2rgin\ 2w '
o (WPo[hJ) ron(f)+e
As e (> 0) is arbitrary , we obtain from above that
T, 'Tro G
r—00 r ¥ . —
Po[h]L Polf] (viﬂﬂ ) " on (f)
Again for a sequence of values of r tending to infinity ,
Ty, ' Trog (r) < (@ (f 0 9) +) (r)"" (5.4)

and for all sufficiently large values of r ,

T Trots) (1) = (Tpyiny (Polf]) — €) (1) Potr (oD

i.e., Tgol[h]Tpo[f] (r)

Wi\ L) e
> ((wh]) W () e)() . (5.5)

Combining (5.4) and (5.5) and in view of the condition pn (f o g) = pn (f), we get for a sequence of values of
tending to infinity that

Ty (1) - @n(fog)+o)
Tp i Troin (1) = ((~ - ’
o Lrorts1 (1) ((;ﬁg)m T (f) —e
Since € (> 0) is arbitrary, it follows from above that
T, ' Tro G
o0 Lpimd Pl (T (71’ [f])ﬁ_f
o[h] ’YP(O][h] Oh (f)

Also for a sequence of values of r tending to infinity that

0

T Trots) (1) < (Frpoin) (Polf]) + ) (r)?Porm (FolD

i.e., T};ol[h]TPO[f] (r)

<<7Po[f])ph T (f) +€) (T)Ph(f) ] (5.7)

VPR

Now from (5.1, (5.7) and in view of the condition pp (f o g) = pn (f), we obtain for a sequence of values of r
tending to infinity that

T, 'Tyog () S (@n(fog) —e) '
Tp i Trots) (1) — (('YPo[f] ) n -an (f) +E)

TPy [r]
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As e (> 0) is arbitrary, we get from above that

T o (1) an(fog)

lim sup . (5.8)
— 00 T71 T r) vy Ph =
- Polh) Pols] (1) (Wiﬂﬁ)p} T (f)
Also for all sufficiently large values of r ,
Ty Thog (r) < (on (f 0 g) +&) (r)" o). (5.9)
As the condition pp, (f o g) = pn (f), it follows from (5.5) and (5.9) for all sufficiently large values of r that
T Tpey (1) (on(fog)+e)
Ty T (1) ~ o= '
Pylh [f] TP[£] \ Ph _
olh]~ Po (’YPS[h]) on(f)—¢
Since € (> 0) is arbitrary, we obtain that
T, 'Tro
limsup g(r()) <o (5.10)
r—=oo L piip)d Polf] \T IPof]\ Ph | =
o (WPg[h]) on (f)
Thus the theorem follows from (5.3)) , (5.6) , (5.8) and (5.10]) . O
Remark 5.2. If we take > ©(a;f) = 2 and > ©(a;h) = 2 instead of O (o0;f) = > dp(a;f) = 1 or
a#oo a#oo aF#oo
0(00;f)= > 0(a;f)=1and O (co;h) = > dp(a;h) =1 o0rd(co;h) = > d(a;h) =1 respectively in Theorem
a#oo a#oo a#oo
[5] and the other conditions remain the same, then with the help of Lemma and Lemma[[.]] one can easily
prove that
G T, 'Tro
Oh (f1o 9) < lim infT—}; Tf g (7"() )
Crols1\ P T LA ol (T
(FPSUL]) on (f) o
on(fog)
= 1
Uroylf1) Ph =
(FPo[hJ) n(f)
oy L T () on(fog)

oo T Trin ()7 (Tain)on 5, ()

T po(n]

The following theorem can be proved in the line of Theorem and so its proof is omitted:

Theorem 5.3. Suppose g be an entire function either of finite order or of non-zero lower order such that
> ©(a;g) =2. Also let h be an entire function of reqular growth having non zero finite type with Y. © (a;h) = 2
a#oo a#oo

and f be any meromorphic function such that 0 < Gp (fog) < op(fog) < 0o, 0 < Ty (g9) < on(g) < 0o and
pr(fog)=pn(g). Then

— -1
Oh (flog) Shmlnf ,1_1}; TfOQ (T)
(ipo[g])pih’ on(g) Toyn Trota1 (7)
I N
< Oh (flog)
(Fpo[g])rh T ()
Tpyln) h g
—1
< timsup L Tres 1) on(fog)

—1 — 1
roo Tp 1y Trylg] (1) (;Pom ) -
Py [h]
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Remark 5.4. If we consider © (c0;9) = >, dp(a;g) = 1 or §(c0;9) = Y. d(a;9) = 1 and O (o0;h) =
a#oo a#oco

S dp(ash) =1 or d(co;h) = > 6(a;h) = 1 instead of >, ©(a;9) = 2 and >, © (a;h) = 2 respectively

aFoo aF#oo a =)

ES aF
in Theorem[5.3 and the other conditions remain the same then with the help of Lemma[{.1] and Lemmal[].3 it can

easily be proved that

Ied T 1T,

Oh (f1o 9) < lim infoi Tf g (T() )
(vf’o[g])ﬁ con ( r=oo T i Trolg) (7

9)
YPq[h]
< Th (flo 9)
(’”30[9] ) Ph T (
9)
YPy[h]
T Ty,
S limsup h fog (’f‘) < Oh (f o g)

TPy [h]

rvoe Tp i Trolal (1) ~ (”Po[-q])i o)

Theorem 5.5. Suppose f be a meromorphic function either of finite order or of non-zero lower order such that
O(co; f) = Y 0p(a;f) =1 ord(oo;f) = > d(a;f) = 1. Also let h be an entire function of regular growth
a#oo a#

having non zero finite type with © (co;h) = > 0y (a;h) =1 or 6 (co;h) = > d(a;h) =1 and g be any entire
aF#oco aF#oco
function such that 0 < op (fog) < 0o, 0 <oy (f) < oo and pr (fog) = pn(f). Then
—1 —1
7_1}; Tog (1) < Oh (flo 9) < lim sup ’1}1 Tog (r) ]
r—oo Po[h]TPo[f] (7") (’YPo[f] ) P - on (f) T—00 TPO[h]TPU[f] (’f’)

TPy [h]

Proof. From the definition of opy) (Po[f]) and in view of Lemma and Lemma we get for a sequence of

values of r tending to infinity that

T Trots (1) = (opym (Polf]) =€) (r)Prorn FOLD

‘ —1
i.e., Tp i Trorp) (1)

> (<7Po[f])"h on (f)_5> (,r,)ph,(f) ) (5.11)
YPoy[h]

Now from (5.9), (5.11) and in view of the condition pn (f o g) = pn (f), it follows for a sequence of values of r
tending to infinity that

LT () - (enfeg)te)
Tyt Trots (r) ~ ((z?{ﬁ)i on(f) - s)

As € (> 0) is arbitrary, we obtain that
Ty () on(fog)

lim inf . (5.12)
r—00 T71 T r)y ~ %
Polh) L Polf] (r) (72{2)0’ con (f)
Again for a sequence of values of r tending to infinity ,
T, M Troq (r) = (0w (fo g) —e) (r)"°9) . (5.13)

So combining (5.2) and (5.13)) and in view of the condition pn (f o g) = pn (f), we get for a sequence of values of
r tending to infinity that

T}, ' Trog (1) S (on(fog)—¢) '
Tlgol[h]TPO[f] (T) (('YPO[f])Tlh o (f)-l—E)

TPy [h]
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Since £ (> 0) is arbitrary, it follows that

LT (1) o on(fo0)

lim sup > n . (5.14)
r—oo T Tp (7‘) v Ph
Poln TPols) (M) o
YPg[h] Oh (f)
Thus the theorem follows from and (| - O

Remark 5.6. If we take > ©(a;f) = 2 and > ©(a;h) = 2 instead of © (c0; f) = > dp(a;f) =1 or
a#oo a#oo a#oo

0(o0; f)= > d(a;f) =1 and © (co;h) = Z Op (a;h) =1 ord (co;h) = Z 0 (a; h) = 1 respectively in Theorem
aoo
[5-3 and the other conditions remain the same then with the help of Lemma @ and Lemma one can easily

prove that
T—lT T,'T
lim inf — og (7) < on (J;o 9) < lim supij rog () .
r—oo T [ ]TPo[f] (r) (%) " on (f) r—00 TPO[h]TPo[f] (r)

The following theorem can be carried out in the line of Theorem and therefore we omit its proof.

Theorem 5.7. Suppose g be an entire function either of finite order or of non-zero lower order such that

> ©(a;g) = 2. Also let h be an entire function of regular growth having non zero finite type with Z O (a;h) =2
aF#oco aF#oco

and f be any meromorphic function such that 0 < o, (fog) < 00, 0 < o (g9) < 0o and pr (f o g) = pn(g). Then

T'T 7',
lim inf - ~/°9 (r) < Ih (flo 9) < lim supih sog (1) .
r—00 TPo[h]TPO[ ] (r) (Fpo[g] ) Ph on (g) r—00 TPo[h]TPO[g] (7’)

Fpyn)

Remark 5.8. If we consider © (co;9) = >, 0p(a;g) = 1 or d(o0;9) = >, d(a;9) = 1 and O (co;h) =
a#oo a#oo

S ép(ash) =1 or d(cojh) = 3 d(a;h) = 1 instead of Z O(a;9) = 2 and Y O (a;h) = 2 respectively

a#oo a#oo a#oo

n Theorem and the other conditions remain the same then wzth the help of Lemma 1| and Lemma@ one

can easily prove that

1 _
lim inf Ijh Tf°9 (T) < Oh (flo g) < lim SUPM .
e TPo[h]TPo[g] (r) ('*Po[g] ) oh, an (g) r=oo Tp i Trolg) (r)

TPy [h]

The following theorem is a natural consequence of Theorem [5.1] and Theorem [5.5}

Theorem 5.9. Suppose f be a meromorphic function either of finite order or of non-zero lower order such that

O(c0;f) = Y. 0p(a;f) =1 ord(oo; f) = Z 0 (a; f) = 1. Also let h be an entire function of regular growth
a#oo

having non zero finite type with © (co; h) = Z 0p(a;h) =1 ord(oo;h) = > d(a;h) =1 and g be any entire

a#oo a#oo

function such that 0 < Gp (fog) <on(fog) <oo, 0<Th(f) <on(f) <oo and pn(fog)=pn(f). Then

T, ' Trog (r) : { on(fog) , on (fog)}
liminf—A 7297 < mindA- A-
roe Ty Trois (1) an(f) 7 on(f)
— -1
< X Agh(fog) Aah(fog)}<l T TfOQ(T)
= ma { o) o) lﬁsipromTpom (r)
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Remark 5.10. If we take E@af)—Qand Z@(ah)-?msteadof@(oof S éplasf) =1 or

aF#oco a#oo

0 (o005 f) = Z 0(a; f)=1 and @ (c0;h) = Z Op (a;h) =1 ord (co;h) = > 6 (a;h) = 1 respectively in Theorem
aoo
9 and the other conditions remain the same e then with the help of Lemma and Lemma[{.]] one can easily

prove that
o T Ty (1) . an(fog) on(fog)
1 f_th “fog\T) {B . ,B- }
e Tl;ol[h]TPo[f] ") < min an (f) on (f)
Gn(fog) . onl(fog) Ty, 'Trog ()
= maX{B' a7 on (f) } = h?ljipT i Lrots) (1)

1
1
(FPo[f] ) n
TPy (h)

Analogously one may state the following theorem without its proof.

where B =

Theorem 5.11. Suppose g be an entire function of finite order or of non-zero lower order and > © (a;g) = 2.
a#oo
Also let h be an entire function of regular growth having non zero finite type with > © (a;h) = 2 and f be any
a#oo

meromorphic function such that 0 < &, (fog) < on(fog) <oo,0<Th(9) <on(g) < oo andpn(fog)=pn(g).
Then

_1 i o
hmlnfw < min{C. U}L(ng),C- Oh (fog)}
=00 T i Trola) (1) an (9) on (9)
o —1
< max{c. on(fog) o on <fog>} - hmsupM
Oh (g) Oh (g) r—00 Polh ]Tpo[g] (7")

where C = ——+— .
(FPo[.c;])E
TR (]
Remark 5.12. If we consider © (co;g9) = . 0p(a;g) = 1 or §(o0;9) = > 6(a;g) = 1 and © (co;h) =
a#oo a#oo
> dp(ash) =1 ord(co;h) = > 6(ajh) =1 instead of Y, O (a;9) =2 and > O (a;h) = 2 respectively in

a#oo a#oo a#oo a#oo
Theorem and the other conditions remain the same then with the help of Lemma and Lemma@ one can

easily prove that

lim inf

rree TPol[h]TPO[Q (r) ~

Ty, Ttog (1) mind p. 209 1 on(fog)
= {D an(9) P on (9) }

Smax{D~Eh7(fog) D - Th (fog)} <11msupM

where D = —

1
(7P0[9] ) Ph
VP [h]

6 Conclusion

Actually this paper deals with the extension of the works on the growth properties differential polynomials
generated by entire and meromorphic functions on the basis of their relative types. These theories can also be
modified by the treatment of the notions of generalized relative type and (p,q)-th relative type. In addition some

extensions of the same may be done in the light of slowly changing functions. Moreover the notion of relative type
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of differential polynomials generated by entire and meromorphic functions may has a wide range of applications
in complex dynamics, factorization theory of entire functions of single complex variable, the solution of complex

differential equations etc. which might be a strong and effective area of further research.
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