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Abstract: In this present analysis, a new convolution complex operator defined on meromor-
phic functions related with the Hurwitz-Lerch zeta type functions and Kummer functions is con-
sidered. We obtain coefficient inequalities, distortion properties, closure theorems, Hadamard
product. Finally we obtain integral transforms for the class afj(,B, a, X, 0,w, ).

1 Introduction

Let A denote the class of all functions f(z) of the form
f(z):z+2anz" (an € C), (1.1)
n=2

in the open unit disc F = {z € C : |z| < 1}. Let S be the subclass of A consisting of univalent
functions and satisfy the following usual normalization condition f(0) = f/(0) — 1 = 0. We
denote by S the subclass of A consisting of functions f(z) which are all univalent in E. A
function f € A is a starlike function by the order o, 0 < o < 1, if it satisfy

%{ZJ{;S)} >a(z€B). (1.2)

We denote this class with S*(a) . A function f € A is a convex function by the order o, 0 <
a < 1, if it satisfy

zf"(z)
§R{l+ 70 }>a(z€E). (1.3)

We denote this class with K («).
Let T denote the class of functions analytic in F that are of the form

fz)=2=> anz" (a4, >0, z € E) (1.4)
n=2

and let 7*(a) = TN S*(«v), C(a) = T N K(«). The class T*(«) and allied classes possess
some interesting properties and have been extensively studied by Silverman [24] and others.

A function f € A is said to be in the class of uniformly convex functions of order ~ and type
B, denoted by UCV (8, ~), if

RS e it

2f"(2)
f'(2)

) (1.5)
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where 8 > 0, v € [-1,1) and 8 + v > 0 and it is said to be in the class corresponding class
denoted by SP(3,7), if
2f'(2) } 2f'(2)
8%{ — > [
[ON G

where 3 >0, v € [-1,1) and 8 + v > 0. Indeed it follows from (1.5) and (1.6) that

1, (1.6)

feucCv(y,B) & zf' € SP(v,8). (1.7

For § = 0, we get respectively, the classes K () and S*(~y). The function of the class
UCV(1,0) = UCV are called uniformly convex functions were introduced and studied by
Goodman with geometric interpretation in [14, 15]. The class SP(1,0) = SP is defined by
Rgnning [21]. The classes UCV (1,7) = UCV (vy) and SP(1,v) = SP(y) are investigated by
Rgnning in [20]. For v = 0, the classes UCV(3,0) = 3 — UCV and SP(3,0) = 8 — SP are
defined respectively, by Kanas and Wisniowska in [12,13].

Further Bharathi et al. [5] and others [3, 29, 30, 31] have studied and investigated interesting
properties for the classes UCV (5,~) and SP(3,7).

In this context, the term hypergeometric function, first coined by Wallis in the year 1655, also
known as the hypergeometric series is in the complex plane C and the open unit disk E = {z €
C : |z] < 1}. This function was discussed by Euler first, and then systematically investigated by
Gauss in 1813. We note that

2F1 (0, v;w; 2) Z )i (0,v € C,we C\{0,—1,---},]2| < 1),

k=0 @)k k‘ ’
here (w)y, is the Pochhammer (rising) symbol and is defined as:

1 k=0
(W) = :
ww+1) - (w+k—-1) keN={1,2,---}
Subsequently, in 1837, Kummer presented the Kummer function, namely confluent hyper ge-
ometric function, as a solution of a Kummer differential equation. This function is written as

[6]:

oo
(@)k e
K(g;w,2) kz:;) ) k =1F(gw;z) (o€ C,weC\{0,—1,...},|z] <1).

Furthermore, the zeta functions constitute some phenomenal special functions that appear in
the study of Analytic Number Theory (ANT). There are a number of generalizations of the Zeta
function, such as Euler-Riemann zeta function, Hurwitz zeta function, and Lerch zeta function.
The Euler-Riemann zeta function plays a pioneering role in ANT, due to its advantages in dis-
cussing the merits of prime numbers. It also has fruitful implementations in probability theory,
applied statistics, and physics. Euler first formulated this function, as a function of a real vari-
able, in the first half of the 18 th century. Then, in 1859 , Riemann utilized complex analysis
to expand on Euler’s definition to a complex variable. Symbolized by S(x), the definition was
posed as the Dirichlet series:

=1
:Zﬁ for  R(z) > 1.
k=1

Later, the more general zeta function, currently called Hurwitz zeta function, was also pro-
pounded by Adolf Hurwitz in 1882, as a general formula of the Riemann zeta function consid-
ered as [19]:

— 1
x):;)m for RN(z)>1,R(p) > 1

More generally, the famed Hurwitz-Lerch zeta function f(p, z, z) is described as [9] :
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o0

k
pa(z) =D o for  R(z)>1,R(u) > 1, (1.8)
! ;) (k4 p)

(€ C\Zy ,z € Cwhen |z| < 1;R(z) > 1 when |z| =1).

A generalization of (1.8) was proposed by Goyal and Laddha [16] in 1997, in the following
formula:

R Y (I
9. =>" EREE for  R(z) > 1,R(p) > 1, (1.9)
k=0 ’

(p e C,pe C\Zy,x € Cwhen |z] < I;R(z — p) > 1 when |z| =1).

Along with these, there are more remarkable diverse extensions and generalizations that con-
tributed to the rise of new classes of the Hurwitz-Lerch zeta function in ([10, 11, 26, 27, 28]) . In
this effort, by utilizing analytic techniques, a new linear (convolution) operator of morphometric
functions is investigated and introduced in terms of the generalized Hurwitz-Lerch zeta functions
and Kummer functions. Moreover, sufficient stipulations are determined and examined in order
for some formulas of this new operator to achieve subordination. Therefore, these outcomes are
an extension for some well known outcomes of starlikeness, convexity, and close to convexity.

Let o represent the class of normalized meromorphic functions f(z) by

f(z) :%"_Zakzk (1.10)
k=1

that are regular in the punctured unit disk
E*={z:2€C and 0 < |2| < 1}.

Furthermore, it indicates the classes of meromorphic starlike functions of order £ and meromor-
phic convex of order £ by g+ (¢) and 0y, (£ > 0), respectively (see [1, 26, 27]).

The convolution product of two meromorphic functions f,(z)(¢ = 1,2) in the following
formula:

1 o0
fo(z) = -+ ;awzk (t=1,2)

is defined by

(fl * f2) (Z) = é + Zak‘,laklzk-
k=1

Let us consider the following special function K (0;w, z) by:
- (D1 2
+ , 1.11
Z:O (@rer (F+ 1)1 (1.11)
(peC,weC\{0,—1,---},z€ E").

Corresponding to (1.11) and (1.9), based on a convolution tool, we imposed the following new
convolution complex operator for f(z) € o as:

K(o;w,z) =

W | -

Lilow,p)f(z) = K(ow,2) Ay u(2) * f(2)

1 o0
- ) k 1.12
> +k§1 k(:u‘7p797:r7w)akz ( )

where

(I)k - (I)k(ﬂa £, Q7$aw) - (

(0)r+1(9)k+1 ( p+1 )I
Wt (k+DIE+ I \p+Ek+1
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and

o) = i+ 1) [9() - o+
1l & 9k p1 N\ *
ARl (u+k+1> AL

Motivated by Atshan and kulkarni [4], Dziok et al. [7], El-Deeb et al. [8], Ghanim et al. [12],
Rosy et al. [22], Sivaprasad Kumar et al. [25] and Venkateswarlu et al. [29, 30, 31], now we
define a new subclass o7 (3, o, A, 0, w, p) of .

Definition 1.1.For0 < 8 <1, a>0,0< A < %, we let o7 (3, i, A, 0, w, p) be the subclass of
¥ consisting of functions of the form (1.10) and satisfying the analytic criterion

[ 2w 9)f(2) + A2 (L5 (0,w, 0)f(2))” L8
(1 =)L (0,w, ) f(2) + Az(L8 (0w, 0) f(2))

| 2Eilew, p)f(2) + A2 (L8 (0,w,9) ()"
(1= 2L (0w, p) f(2) + A2 (L (0, w, 0) f(2))

(1.13)

+1f.

In order to prove our results we need the following lemmas [2].
Lemma 1.2. If 7 is a real number and w is a complex number then
Rw)2ne lw+(1-n)—|w—(1+n)]=0.
Lemma 1.3. If w is a complex number and n, k are real numbers then
—R(w) > klw+ 1| +1 e R (w(l + ke?) + ke®®) >n,—7 < 0 < 7.

The main object of this paper is to study some usual properties of the geometric function
theory such as the coefficient bounds, distortion properties, closure theorems, Hadamard product
and integral transforms for the class of; (3, o, A, 0,w, ).

2 Coefficient estimates

In this section, we obtain necessary and sufficient condition for a function f to be in the class
O—ﬁ(ﬂﬁ a’ A? Q7w7 p)'

Theorem 2.1. Let f € X be given by (1.10). Then f € o (ﬁ,a A, 0,w, p) if and only if

i (k= DN)][E(a+ 1) + (a + B)]Prar < (1 —6)(1 —2)). 2.1

k=1

Proof. Let f € o},(B,a, A, 0,w, ©). Then by Definition 1.1 and using Lemma 1.3, it is enough to
show that

gl AEilew 9)f () +A2(L (0w, 9)f(2))"
(1 =ML (o,w, 0)f(2) + Az(Lfi(0,w, 0) f(2))'

(1 +aei0) —I—aew} >83,-7m< 0< .

(2.2)
For convenience

C(z) = — [2(£(0,w, ) (2)) + A2 (Lh (0w, 0) f(2))"] (1 + ae™)
ae” [(1=X)€5 (0w, 0)f(2) + Az(L5(0,w, 0) f(2))]
D(z) =(1 =N L (0,w, p) f(2) + A2(£} (0, w, ) f(2)).
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That is, the equation (2.2) is equivalent to

#(om) 2#

In view of Lemma 1.2, we only need to prove that

1C(2) + (1 = B)D(2)| - |C(z) = (1 + B)D(2)| = 0.

Therefore

[C(2) + (1= 8)D(z)]

>(2-6)(1-2)) Q—Z [1 4+ Ak — 1)]®pag|2|®
=1

o

—osz—i— Y1+ Ak = 1)]®rag|2|*
andIC(Z)—( + B)D(2)|

<B(1 - 2)\)é + f:[k + (14 B)][1 4+ A(k — 1)]|Prax|z|*

+ ai(k + D[+ Mk — 1)]®Prar|2|*.
It is to show that
|C(2) + (1= B)D(2)| — |C(z) — (1 + B)D(2)|

(- A1 -2t 2y

i| _ QZ[(k +B)(1 + (k — DY\ Prar| 2|

k=1
—2a > (k+ 1)(1+ (k= 1)\)Pra|2|*
>0, by the given condition (2.1).

Conversely suppose f € aﬁ(ﬂ, a, A, 0,w, ). Then by Lemma 1.2, we have (2.2).
Choosing the values of z on the positive real axis the inequality (2.2) reduces to

[(1-22)(1-B)(1+ae'®)] Ly + 35 {ktaet® (k+1)4+B} [14+A(k—1)]g 2!
R = > 0.
(1 2)\)L2 §[1+)\(k 1)]<Dkakzk 1
Since R(—e?) > —|e??| = —1, the above inequality reduces to
[(1-20)(1-8)(1+ae®)] L+ S {ktalk-+1)+ B} 1+ A(—1)]@papr !
R L > 0.
(1-2X) 5+ Z[H/\ (k—1)]@prk—1
Letting » — 1~ and by the mean value theorem, we have obtained the inequality (2.1). O
Corollary 2.2. If f € 0j,(8,, A, 0,w, p) then
(1-p8)(1 =23
< . 23
S TG DR+ a) 1 (5 1 )]y @3
The result is sharp for the function
1 1—-p6)(1 =2\

T AG— DJR(L+a) + (31 a@r @4
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By taking A = 0 in Theorem 2.1, we get the following corollary.

Corollary 2.3. If f € 0,(8, @, 0,w, p) then

1-7
< ) 2.5
R (e R R 2
3 Distortion theorem
Theorem 3.1. If f € 0}:(B,a, A, 0,w, p) then for 0 < |z] =7 < 1,
1 (1-p)(1-2)) I (1=p)(1-2)
[ A A A S < — . .
P Gararne =M@= Tt i e, G-
This result is sharp for the function
_ 1 (A-p0-2)
I =T Gatr s D@ (3-2)
Proof. Since f(z) =1 + ioj arz®, we have
k=1
\f(z)\:1+iakrk<l+riak (3.3)
r o ' ’
k=1 k=1
Since k > 1,
Qa+ B+ D)@ < [1 4+ Ak — D][k(1 + @) + (a + B)]|Px,
using Theorem 2.1, we have
Qa+8+ D@1 > ar <Y [+ Ak — D]k +a) + (a+ B))P;
k=1 k=1
<(1-p)1-2))
S (1-p8)(1 =23
< ——"
- ’;a’“ = Qo+ B+ 1)
Using the above inequality in (3.3), we have
1 (1-p8)(01-2)
< 4 FN =7
P&l 2+ Gavar o,
and
1 (1-B)(1-2))
>
e vy g Vv
The result is sharp for the function f(z) = 1 + %z. i

The proof of the following corollary is analogous to that of Theorem 3.1 and so we omit the
proof.

Corollary 3.2. If f € 0}(8,, A, 0,w, ) then

Lo (1=50=2) _ o0 1 (1=p)(1=2)
2 G @ OIS E T G e,

The result is sharp for the function given by (3.2).
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4 Closure theorems
Let the function f; be defined, for j = 1,2,--- ,m, by

1 o0
[i(z) = 2 + Zam»zk,akd- >0. 4.1)

k=1

Theorem 4.1. Let the functions f;,j = 1,2,--- ,m defined by (4.1) be in the class o} (3, o, A, 0, w, 9).
Then the function h defined by

1 <1 &
h(z) = -+ Z (m Za;w-) P 4.2)

k=1 j=1
also belongs to the class o}, (3, o, A, 0,w, 9).

Proof. Since fj,j = 1,2,---,m are in the class o};(3, o, , 0,w, p), it follows from Theorem
2.1, that

oo

D+ A= DIk + @) + (a+ B)|Prax; < (1 - B)(1-2)),

k=1
forevery j = 1,2,--- ,m. Hence,

i 14 A(k = D][k(1 + @) + (o + B)]® ( Za,w>

1Zm: (i + Ak = D][E(1 4+ a) + (a+5)]‘1’kak,j>

< (1T=8)(1=2)).

From Theorem (2.1), it follows that i € of; (5, o, A, 0,w, p).
This completes the proof of Theorem 4.1. O

Theorem 4.2. The class o (ﬂ ,a, A, 0,w, p) is closed under convex linear combinations.

Proof. Let the functions f;,j = 1,2,--- ,m defined by (4.1) be in the class o7, (3, a, A, 0,w, 9).
Then it is sufficient to show that the functlon
h(z) =cfi(z) + (1 =¢)fa(2), 0 < ¢ <1 4.3)
is in the class o7 (8, a, A, 0, w, p). Since for 0 <¢ <1,
1 o0
== 1 - k 4.4
h(z) o ;[gak,l + (1 = <)ag,1]z", (4.4)

with the aid of Theorem 2.1, we have

oo

S 1+ Ak = DIE(1 4+ a) + (o + B)|Prlsary + (1 = )ay,1]
=1

(oo}

=¢) [T+ Xk—D]EN+a)+ (a+ )Py ar,
k=1

(1—59) i NE(L+ ) + (a+ B)| Py ak 2
k=1
<o(1=B)(1 =20 + (1 - (1 - B)(1 -2

=(1-8)(1-2)),
which implies that h € o7 (8, a, A, 0, w, p). O
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Theorem 4.3. Let fy(z) = L and

1 (1-75)(1-2))
fele) =+ ;;1 TG Ok F o) - @ r A P2t “.5)

Then f is in the class o (6 o, A\, 0,w, p) if and only if can be expressed in the form
2) =Y wifulz), (4.6)
k=0

where wy, > 0and Y wy = 1.
k=0

Proof. Assume that

z) = Z wi fx(2)
k=0

15 (1-8)(1-2)) K
_kaHA DRI+ a) + (a + B)]®x

1
Then it follows that
i + A( k—l ][ (1+a)+ (a+ B)]| Pk
= B)(1 =2))

(1-p)(1 =2\ 2"
1+ Ak — D][k(1+a) + (a+ B8)]| Pk

X

which implies that f € o7(3, o, A, 0,w, ).
Conversely, assume that the functlon f defined by [1.10] bein the class f € o7 (8, a, A, 0, w, p).

Then
\ < (1=5)(1 -2
=+ Ak = D]k +a) + (a + B8)]@k
Setting
L A= D]kt 0) + (0 + BB
* (1=8)(1-2)) "
where

[
LU()Zl—E Wk,

k=0
we can see that f can be expressed in the form (4.6).

Corollary 4.4. The extreme points of the class o};(3,, A, 0,w, ) are the functions fo(z) = -

and
(1-5)(1-2)) k
[T+ A= DIk +a) + (a+ B)Px @7

fe(2) = % +

5 Modified Hadamard products

Let the functions f;(j = 1,2) defined by (4.1). The modified Hadamard product of f; and f; is
defined by

(fr* f)(= *+Zaklak2z * f1)(2). GRY;
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Theorem 5.1. Let the function f;(j = 1,2) defined by (4.1) be in the class o7},(3, a, \, 0,w, ).
Then fl * f2 € Uﬁ(ﬁa Q, A7 0, W, p)a where

L 2(1 - 8)2(1 - 2))(1 + @)
P T Ra+ B+ 120 + (1-B2(1 -2\
The result is sharp for the functions f;(j = 1,2) given by

1 (1=-p0=-2)_ .
Proof. Employing the technique used earlier by Schild and Silverman [23], we need to find the

largest real parameter ¢ such that

(5.2)

Z [+ AE = D][E(L + ) + (a+ )Py
2 (L—p)(1-2))

Since f; € o,(B,a, A, 0,w, p), j = 1,2, we readily see that

Z 14+ Mk = D]+ @) + (a + S|Py
(1-8)(1-2))

Ak 10k2 S 1. (54)
k=1

ag <1
k=1

and

1+ Ak = D][k(1 4+ ) + (a+ 8Dy
Z (1 A)(1—2%)

By Cauchy- Schwarz inequality, we have

Z [+ Ak = D)k(1 4+ ) + (a+ B]P
> 0 512\ SV < 1. (5.5)

arp < 1.

k=1

Then it is sufficient to show that

i (14 Xk = D][k(1 4 a) + (a+ @) Pk

k=1 (1—)(1—=2X) ak,10k,2
2[4 Ak = D[k(1 + a) + (a + f1®
Sk:l (1-58)(1-2)) NI

or equivalently that
k(14 o) + (a+ Bl(1 — )
VRIS (T a) + (a+ o](1- 5)

Hence, it light of the inequality (5.5), it is sufficient to show that
(1-p)1—-2))
[T+ Xk —D][E(1 + ) + (a+ 8]

[k(1+a)+ (a+B](1 — )
k(1 +a)+ (a+¢](1-5)

< (5.6
It follows from (5.6) that

(1—8)2(1=2X)(1+a)(k+1)
p<1- 14+ (k—1)][k(14+a)+(a+B]2Pr+(1—8)2(1-2X)

Now defining the function E(k),

— (1-B)*(1=-20)(1+a) (k+1)
E(k) =1- I+X(k—1)[[k(1+0)+(a+BPRPr+(1-B)2(1-2X)

We see that E(k) is an increasing of k, k > 1. Therefore, we conclude that
2(1 = B)*(1 =22)(1 + )
Qa4+ B+1)20; + (1 — B)2(1 —2X)’

which evidently completes the proof of Theorem 5.1.

< Ek)=1-
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Using arguments similar to those in the proof of Theorem 5.1, we obtain the following theo-
rem.

Theorem 5.2. Let the function f| defined by (4.1) be in the class o (6, a, A, 0,w, p). Suppose
also that the function f, defined by (4.1) be in the class o, “(p, B, , )\ 0, W, p) Then f1 x f» €

(C B,a, A, 0,w, ), where

o 2)(1—B)(1—p)(1—2k)(1+a) (5.7)

Qa+B+1)C2a+p+ 1)@+ (1—8)(1—p)(1=21)
The result is sharp for the functions f;(j = 1,2) given by

_ 1 (1-p)01-2)
fl(Z)— ; mz

and
_1, (1-p0-2y
PO =t ok pr 1@

Theorem 5.3. Let the function f;(j = 1,2) defined by (4.1) be in the class o};(3,, A, 0,w, ).
Then the function

o}

1
h(z) =~ + > (ak,) +a70)z" (5.8)
k=1

belongs to the class o},(¢, 3, a, A, 0, w, ), where

4(1—6)2(1 =20)(1 + «)

Qo+ B+ 120, +2(1 - B)2(1—2)) (5.9)

The result is sharp for the functions f;(j = 1,2) given by (5.3).

Proof. By using Theorem 2.1, we obtain

3 [+ Ak = D)1+ ) + (a+ B))Pr* »
Z{ (1-B)(1-2N) }

k=1

> 2
Sk: {[1 Ak (1][ ()(1_)2A)a+5)] ak,]} <1 (5.10)

and

(]

= {[1+)\(kz—

k

DI+ @) + (o + B)|®s }
(1-B)(1 -2

1+ AE—=DE1+a)+ (@+8)]
{ (1=p8)(1-2x) %2} <L (5.11)

1

M8

<

el
Il

1

It follows from (5.10) and (5.11) that

2 2
i1+ agp) < 1.

il{[ Ak = DJk(1 + ) + (a+6)]<bk}(

22 (1—p)(1-2))
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Therefore, we need to find the largest € such that

[T+ Xk —=D]k(1+a)+ (a+e)|Pg

(1—e)(1 -2
1 [1 + Xk - 1)][k(l +a)+ (a+ B)]Cbk 2
<2{ (1-3)(1-2x) } )
that is
e <1- 2(1 = B)2(1 =201+ a)(k+ 1)
< T+ Ak — D]F(L+ o) + (o + B)PDr, + 2(1 — B2(1 —2))°
Since
G(k) =1 — 2(1 = 321 =2\ (1 4+ a)(k+ 1)

[T+ Ak — D]E(1+ ) + (a+ B)]P@x +2(1 — B)2(1 — 2))

is an increasing function of k, £ > 1, we obtain

41 - 8)2(1 =20 (1 + )
(20 + 5+ 172P, + 2(1 ~ A1 — 21)

and hence the proof of Theorem 5.3 is completed. O

e<G(l) =

6 Integral operators

Theorem 6.1. Let the functions [ given by (1.10) be in the class o (B, a, A, 0,w, p). Then the

integral operator
1

F(z):c/ucf(uz)du, O0<u<l,¢>0 (6.1)
0
is in the class o3, (3, a, A, 0, w, p), where

2c(1—B)(1 + )

S T RS T (o 62)
The result is sharp for the function f given by (3.2).
Proof. Let f € o7(B,a, ), o,w, p). Then
1
F(z) :c/ucf(uz)du
0
kz: k+c+ ¢
Thus it is sufficient to show that
e[l 4+ Ak — D][k(1 + @) + (a +€)]Py,
2 GterDi—gi-zvy  “*=h 63)
Since f € o (8, a, A, 0, w, p), then
Z 1+ X( k—l)][k(l+a)+(a+5)]¢kak§1. 64

—/)(1-22)

k=1
From (6.3) and (6.4), we have

[k(1+ ) + (a+9)]

[k(1 + @) + (a + B)]
(k+c+1)(1-¢) '

(1-75)

<
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Then
f<1_ c(1-B)(k+1)(1+a)
= (k+c+ Dk(14+a)+ (a+8)]+c(l—5)
Since
V() =1 - c(1=B)(k+1)(1+a)

(k+c+ D[E(1+a)+ (a+B)] +c(1—B)

is an increasing function of k, £ > 1, we obtain

2¢(1 = B)(1+ )
(c+2)2a+8+1)+c(l —p)

E=sy()=1-

and hence the proof of Theorem 6.1 is completed. O

7 Conclusion remarks

The meromorphic Kummer function is related to the study of solutions to Kummer’s differen-
tial equation, extended to account for meromorphic behaviors. In the framework of geometric
function theory, this could involve understanding the behavior of these solutions under con-
formal mappings, moduli spaces, and related complex geometric structures. The further study
of these functions spans several mathematical and physical areas, including complex analysis,
Riemann-Hilbert problems, asymptotics, modular forms, and quantum mechanics. The mero-
morphic extensions can provide deep insights into singularities’ roles in complex analysis and
geometric function theory, especially in the context of conformal mappings, Riemann surfaces,
and asymptotic behavior at poles. Therefore, the results of this work are variant, significant and
so it is interesting and capable to develop its study in the future.

References
[1] Akanksha S. Shinde, Rajkumar N. Ingle and P. Thirupathi Reddy, On certain subclass of meromorphic
functions with positive coefficients, Palestine Journal of Mathematics, 10(2)(2021), 685 — 693.

[2] E. Aqlan, J.M. Jahangiri and S.R. Kulkarni, New classes of k-uniformly convex and starlike functions.
Tamkang J. Math., 35(3) (2004), 261-266.

[3] Arzu Akgul, B. Venkateswarlu, P. Thirupathi Reddy and N. Rani, On uniformly starlike functions with
negative oefficients given by Polylogarithms, Palestine Journal of Mathematics, 11(3)(2022), 228-236.

[4] W.G.Atshan and S.R.Kulkarni, Subclass of meromorphic functions with positive coefficients defined by
Ruscheweyh derivative. 1. J. Rajasthan Acad. Phys. Sci., 6(2) (2007), 129-140.

[5] R. Bharathi, R. Parvatham and A. Swaminathan, On subclasses of uniformly convex functions and corre-
sponding class of starlike functions, Tamkang J. Maths., 28(1) (1997), 17-32.

[6] A. Cuyt, V.B. Petersen, B. Verdonk, H. Waadeland and W. B. Jones, Handbook of continued fractions for
special functions; Springer Science and Business Media: Berlin, Germany, 2008.

[7]1 J. Dziok, G. Murugusundaramoorthy and J. Sokol, On certain class of meromorphic functions with posi-
tive coefficients, Acta Mathematica Scientia, 32(4) (2012), 1376-1390.

[8] S.M. El-Deeb, G. Murugusundaramoorthy, K. Vijaya and A. Alburaikan, Pascu-Ronning type meromor-
phic functions based on Salagean-Erdely Kober operator, Axioms, 12 (2023), 380.

[9] A. Erdelyi, W. Magnus, F. Oberhettinger and F.G. Tricomi, Tables of integral transforms; McGraw-Hill
Book company: New York, NY, USA; Toronto, ON, Canada; London, UK, 1954; Volume II.

[10] F. Ghanim, A study of a certain subclass of Hurwitz-Lerch zeta function related to a linear operator, Abstr.
Appl. Anal., 2013 (2013), Article ID. 763756.

[11] F. Ghanim and M. Darus, New result of analytic functions related to Hurwitz-Zeta function, Sci. World J.,
2013 (2013), Article ID. 475643.

[12] F. Ghanim, K. Al-Shagsi, M. Darus and H.F. Al-Janaby, Subordination properties of meromorphic kum-
mer function correlated with Hurwitz-Lerch Zeta-function., Mathematics, 2021 (2021), 9, 192.

[13] A. W. Goodman, Univalent functions and non-analytic curves, Proc. Amer. Math. Soc., (1957), 598-601.
[14] A. W. Goodman, On uniformly convex functions, Ann. Pol. Math., 56 (1991), 87-92.
[15] A. W. Goodman, On uniformly starlike functions, J. of Math. Anal. and Appl., 155 (1991), 364-370 .



SUBCLASS OF MEROMORPHIC KUMMER FUNCTIONS 285

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

S.P. Goyal and R.K. Laddha, On the generalized Zeta function and the generalized Lambert function,
Ganita Sandesh, 11 (1997), 99-108.

S. Kanas and A. Wisniowska, Conic regions and k-uniform convexity, Comput. Appl. Math., 105 (1999),
327-336.

S. Kanas and A. Wisniowska, Conic domains and starlike functions, Rev. Roum. Math. Pures Appl., 45
(2000), 647-657.

A. Laurincikas and R. Garunktis, The Lerch Zeta-Function; Kluwer: Dordrecht, The Netherlands; Boston,
MA, USA; London, UK, 2002.

F. Rgnning, On starlike functions associated with parabolic regions, Ann. Univ. Mariae Curie-
Sklodowska- Sect. A, 45 (1991), 117-122.

F. Rgnning, Uniformly convex functions and a corresponing class of starlike functions, Proc. Amer. Math.
Soc., 118 (1993), 189-196.

T. Rosy, K. Muthunagai and G.Murugusundaramoorthy, Some families of meromorphic functions with
positive coefficients defined by Dziok-Srivastava operator, International Journal of Nonlinear Science,
12(2) (2011), 151-161.

A. Schild and H. Silverman, Convolutions of univalent functions with negative coefficients. Ann. Univ.
Mariae Curie-Sktodowska Sect. A, 29 (1975), 99-107.

H. Silverman, Univalent functions with negative coefficients, Proc. Amer. Math. Soc., 51 (1975), 109-116.

S. Sivaprasad Kumar, V. Ravichandran and G. Murugusundaramoorthy, Classes of meromorphic p-valent
parabolic starlike functions with positive coefficients, Aust. J. Math. Anal. Appl., 2(2) (2005), 1-9.

H.M. Srivastava, S. Gaboury and F. Ghanim, Certain subclasses of meromorphically univalent functions
defined by a linear operator associated with the -generalized Hurwitz-Lerch zeta function, Integral Trans-
form, Spec. Func., 26 (2015), 258-272.

H.M. Srivastava, S. Gaboury and F. Ghanim, Some further properties of a linear operator associated with
the p-generalized Hurwitz-Lerch zeta function related to the class of meromorphically univalent functions,
Appl. Math. Comput., 259 (2015), 1019-1029.

P. Thirupathi Reddy, K.C.Deshmukh and Rajkumar N.Ingle, Certain subclass of analytic functions involv-
ing Hurwitz-Lerch zeta function, Palestine Journal of Mathematics, Vol 13(Special Issue I11)(2024), 175
- 184.

B. Venkateswarlu, P. Thirupathi Reddy and N. Rani, Certain subclass of meromorphically uniformly con-
vex functions with positive coefficients, Mathematica (Cluj), 61 (84) (1) (2019), 85-97 .

B.Venkateswarlu, P.Thirupathi Reddy and N. Rani, On new subclass of meromorphically convex functions
with positive coefficients, Surv. Math. Appl., 14(2019), 49-60.

B. Venkateswarlu, P.Thirupathi Reddy, C.Meng, and R.M.Shilpa, A new subclass of meromorphic func-
tions with positive coefficients defined by Bessel function, Note Mat., 40(1) (2020), 13-25.

Author information

Aditya Lagad, Department of Mathematics, N.E.S.Science College,
Nanded - 431 602, Maharashtra., India.
E-mail: lagadac@gmail.com

Rajukumar N. Ingle, Department of Mathematics,

Bahirji Smarak Mahavidyala

Bashmathnagar - 431 512, Hingoli Dist., Maharashtra., India.
E-mail: inglerajuli@gmail.com

P. Thirupathi Reddy, Department of Mathematics, DRK Institute of Science and Technology,
Bowrampet, Hyderabad - 500 043, Telangana., India.

E-mail: reddypt2@gmail.com

Received: 2024-06-15

Accepted: 2025-01-17



	1 Introduction
	2 Coefficient estimates
	3 Distortion theorem
	4 Closure theorems
	5 Modified Hadamard products
	6 Integral operators
	7 Conclusion remarks

