Filomat 31:1 (2017), 159-173 Published by Faculty of Sciences and Mathematics,
DOI 10.2298/FIL1701159W University of Ni§, Serbia

Available at: http://www.pmf.ni.ac.rs/filomat

'b% s
vt
K

T1pupot®

Some Properties of Certain Family of Multiplier Transforms

Zhi-Gang Wang?, Ming-Liang Li?

?School of Mathematics and Computing Science, Hunan First Normal University, Changsha 410205, Hunan, China.

Abstract. The main purpose of this paper is to derive some inequality properties, convolution properties,
subordination and superordination properties, and sandwich-type results of a certain family of multiplier
transforms.

1. Introduction and Preliminaries

Let X, denote the class of functions of the form

f@=z7"+ Zakzk“‘*’ (peN:=1{1,2,3,...]),
k=0

(1.1)
which are analytic in the punctured open unit disk

U':={z: z€C and 0 < |z| < 1} =: U\{0}.
Let H(UU) be the linear space of all analytic functions in U. For a positive integer number n and a € C,
we let

Hla,n]:={f e HU): f(z) =a+a,z" + a1z +---}.

Let f, g € ,, where f is given by (1.1) and g is defined by

g2)=z"+ Z bz,
k=0

Then the Hadamard product (or convolution) f * g of the functions f and g is defined by

(frg)z) =27+ Z a1 =1 (g% )(2).
k=0
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Let IP(B) denote the class of functions of the form

p@=1+) p,
k=1

which are analytic and convex in U and satisfy the condition
Rp@E)>p (zeU, 0<p<1).
For two functions f and g, analytic in U, we say that the function f is subordinate to g in U, and write
f@) <g9@@) (zel),
if there exists a Schwarz function w, which is analytic in U with
w(0) =0 and |w(z)]<1 (zeU)
such that
f@ = g(0@) (@el).
Indeed, it is known that
f(2) < 9z) (z€U) = f(0) = g(0) and f(U) C g(U).
Furthermore, if the function g is univalent in U, then we have the following equivalence:
f@) <g() (z€U) e £(0) = g(0) and f(U) C g(U).

In a recent paper, El-Ashwah [9] defined the multiplier transform Dg"; of functions f € ¥, by

(/\+l(k+1)”

Dy lf(z) =zF+ Z 1 ) a2 (zeU5 A>0,120, neNy:=NU{0}; peN). (1.2

k=0

It should be remarked that the operators Z)"l and Z)”l are the multiplier transforms introduced and
investigated, respectlvely, by Sarangi and Uralegaddl [19] and Uralegaddi and Somanatha [27, 28]. Anal-

ogous to ! o, we here define a new multiplier transform 1 K 751 "

By setting

0o n
f)’f,’pl(z) =z + Z (W) P (zeU5 n20;,120; A>0; peN), (1.3)
k=0

we define a new function f}'fpl u (z) in terms of the Hadamard product (or convolution):

1 *
f (z) pry m (zeU5A>0, u>0,n20;120;, peN). (1.4)

Then, analogous to Z)Z’;, we have

IX;Hf(Z) = f/\PH (z) * f(z) (z elU; fe Zp), (1.5)
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where (and throughout this paper unless otherwise mentioned) the parameters n, I, p, A and u are con-
strained as follows:

nz0;, 120, peN; A>0 and u>0.

We can easily find from (1.3), (1.4) and (1.5) that

", - = (W1 A
Iy, f@ =2 “; U+ 1) (/\+l(k+l)

where (u)x is the Pochhammer symbol defined by

n
) 4P (z e UY), (1.6)

1 (k=0),
(W ==
e+ (k=1 (keN).
We observe that the operator J ;’h (n € INg) was introduced by Cho et al. [6] (see also [17]). Moreover,

the operator 1 311 , Was investigated recently by Yuan et al. [32].
It is readily verified from (1.6) that

z(1y ;lw f)/ ) = yf;/,;w f@ - (u+pIy ;lw 1), (1.7)
and
n+1,1 £\ _ n,l n+1,1
Iz (IW f) @= ALy f@) = (A +p DI} f(2). (1.8)

For some recent investigations of meromorphic functions and integral operators, see (for example) the
works of [1-4, 7, 8, 10, 12, 13, 16, 20, 21, 23, 24, 26, 29-32] and the references cited therein.
In order to derive our main results, we need the following definition and lemmas.

Definition 1.1. (See [15]) Denote by Q the set of all functions f that are analytic and injective on U — E(f),
where

E(f) = {e €U : lim f(z) = oo},
and such that f’(¢) # 0 for € € U — E(f).

Lemma 1.2. (See [11]) Let the function Q be analytic and convex (univalent) in U with €2(0) = 1. Suppose also
that the function © given by

O()=1+ci1z+ oz + -+
is analytic in U. If

z0'(z)
c

O(z) + <Q@z) (c#0, R)=20; ze ), (1.9
then
O(z) < x(z) = cz™* fz 7 1QMdt < Q(z)  (z € U),
0

and x is the best dominant of (1.9).
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Lemma 1.3. (See [25]) Let

Vi) eP(y;) (0=y;<1;j=12).
Then

(WY1=2)(@) €P(ys) (y3=1-2(1-y1)(1 -)2)).
The result is the best possible.
Lemma 1.4. (See [22]) Let

p) =1+ pz+pz+---€PP) OLp<I).
Then

2(1-p)
1+ |z

R(p(z)>2-1+

Lemma 1.5. (See [18]) The function
(1 _ Z)V = evlog(l—z) (V + 0)
is univalent in U if and only if v is either in the closed disk |v — 1| £ 1 or in the closed disk [v + 1| £ 1.

Lemma 1.6. (See [14]) Let q be univalent in U, and let 0 and ¢ be analytic in the domain D containing q(U) with
¢(w) # 0 when w € q(U). Setting

Q@) = z9'(2)p(q(z)) and h(z) = 0(q(2)) + Q(2).
Suppose also that
1. Q is starlike univalent in U;

W@\ _ g (0GR) | Q@)
2. 9%( Q@ ) = %<q><q<z>) ) ) >0 (zel).

If p is analytic in U with p(0) = q(0), p(U) € D, and

0(p(2)) + 2" (2)9(p(2) < 6(q(2)) + 24" (2)P(q(2)),

then p < q, and q is the best dominant.

Lemma 1.7. (See [5]) Let q be convex univalent in U, and let S and ¢ be analytic in the domain ID containing q(U).
Suppose that

¥(q(2)) .
1. %(q)(q(z))) >0 forzeU;

2. zq' (2)p(q(2)) is starlike univalent in U.
Ifp € H[g(0), 1] N Q with p(U) € D, and 3(p(z)) + zp’ (z)¢(p(2)) is univalent in U, and
3(q(2)) + 24’ (2)p((2)) < 3(p(2)) + 2p' @p(p(2)),
then q < p, and q is the best subordinant.

In the present paper, we aim at proving some inequality properties, convolution properties, subordina-
n,l

tion and superordination properties, and sandwich-type results of the multiplier transform 1y "
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2. Main Results

We begin by stating our first inequality property given by Theorem 2.1 below.

Theorem 2.1. Let 6 <land -1 < B < A £ 1. If f € L, satisfies the condition

+A
2la-ory |, fe)+ory fe )] T e,

then

‘R((z”]}}i”f(z))’l")>(% folu&—l(ii‘;‘;‘)du) (m21).

The result is sharp.
Proof. Suppose that
p(z) = zf’Iﬁ'Jl]’y f@) (zeU; fer).
Then p is analytic in U with p(0) = 1. Combining (1.7) and (2.3), we find that

2110 @) =0t + L2,

From (2.1), (2.3) and (2.4), we get

1+ Az

zp'(z) < T+ 82

By Lemma 1.2, we obtain
U [F (1+At)
1= (AR dt
1-o" éfo 1+8t)%
or equivalently,
1
Py f@ 1—6]; v (1+Buw(z) au,

where w is analytic in U with w(0) = 0 and |w(z)| <1 (z € U).
Since 6 <1and —1 £ B < A £ 1, we deduce from (2.7) that

1
nl B £ 1—A“)
(zPIApr(z)) T3 f u ( o

By noting that

p(z) <

y\(@%) > (‘R(g)ﬁ (0eC, R(@=20;, mz1),

the assertion (2.2) of Theorem 2.1 follows immediately from (2.8) and (2.9).

To show the sharpness of (2.2), we consider the function f € X, defined by

1
nlfz) = %—1(“_14“2)
IApuf(Z)_l—éfo T Buz du

163

2.1)

2.2)

2.3)

2.4)

(2.5)

(2.6)

2.7)

(2.8)

2.9)

(2.10)
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For the function f defined by (2.10), we easily find that

1+ Az
=01y, . f@+0Iy, f@]= 5 @el),
and
1

This evidently completes the proof of Theorem 2.1. [J

We remark that all the corollaries of this paper are trivial consequences and direct applications of the
main results, so the details of proof of these corollaries are omitted.

With the aid of (1.8), by similarly applying the method of proof of Theorem 2.1, we get the following
result.

Corollary 2.2. Let 6 <1land -1 £ B < A £ 1. If f € ¥, satisfies the condition

1+Az

2[(1- Iy f@)+0Iy ) f(z )] (z € U),
then
—Au "
p n+l,1 m 1 5 >
sR((Z IAWf() (1(1 5)f o 1 Bu)du) (m21).
The result is sharp.

For the function f € ¥, given by (1.1), we here recall the integral operator
Jo: Zp — Ly,

defined by

of@) = "2 [ et o> 211)

Theorem 2.3. Let 6 <1,v > pand -1 £ B < A £ 1. Suppose also that |, is given by (2.11). If f € L, satisfies the
condition

2 -0)1y) f@)+0Iy) JofG )] Bi (z e L), (2.12)

then
) 1 0
p 7l m v—p v 1-Au

%((z ! 1.f@) ) > (—1 - fo " (1 - Bu)du (m=1). (2.13)
The result is sharp.
Proof. We easily find from (2.11) that

w-p) Iy f@) =vIy! J.f@)+2(1 J.f) @) (2.14)
Suppose that

q(z) := ZF’IAPH]vf(z) (zeU; fex). (2.15)
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It follows from (2.12), (2.14) and (2.15) that

1—6Z @) < 1+Az
v—pq 1+Bz’

-1y f)+0Iy) J.f@)] =a@)+

The remainder of the proof of Theorem 2.3 is similar to that of Theorem 2.1, we therefore choose to omit the
analogous details involved. [

Theorem 2.4. Let 6 <land -1 < Bj < A; £1(j =1,2). IfF € L, is defined by

n,l _ n,l n,l
I/‘/P/HF(Z) =1 /\,p,yf 1@) 1 A,p,yf 2(2), (2.16)

and each of the functions f; € ¥, (j = 1,2) satisfies the condition

p n,l n,l 1+ A]'Z
#[(1- NI o fi@) +0Ih £@)] < B z e, (2.17)
then
4(A1 — B1)(A2 — By) H Puts !
p _ n,l n,l _ —
R ([ Iy, 1 F@) + MAMF(z)]) >1 A -B)1-E) 1- 1 v du. (2.18)
The result is sharp when By = By = —1.
Proof. Suppose that f; € I, (j = 1, 2) satisfy the conditions (2.17). By setting
Pi(2) =21 - NI o fi@)+Ih @] @eU;j=12), (2.19)
it follows from (2.17) and (2.19) that
1-4;
Combining (1.3) and (2.19), we get
n,1 R S .
Iy, Ji@ = 57 " fo t= T pdt (j=1,2). (2.20)

For the function f € X, given by (2.16), we find from (2.20) that
n,l _ 7l n,l
Ly, f@ =15, @)1y, f(2)
(s [ F5 Ly (Bt | + | 25 Z F5 Ly ()dt
1-6 o ! 1-6 0 2 (2.21)

-t z‘l"ofztl”o‘llp(t)dt
1_6 0 !

where

u

9@ =

7 f 1571 (hy + o) (F)dE. (2.22)
0
By noting that i1 € IP(y1) and ¢, € IP()»), it follows from Lemma 1.3 that

1+ 2)(z) €P(ys) (y3=1-2(1-y1)(1-)2)).
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By Lemma 1.4, we know that

2(1-1ys)
1+]|z °

In view of (2.17), (2.22) and (2.23), we deduce that

R((W1*2)(z)) > 2y3 =1+ (2.23)

R (2 [(1- o)1 F(z)+6IK',;,HF(z)])

Ap,u+l

1
= K@) = 7 [ 0 IRG

1

[—1 M1 2(1_7/3)
> - — _
=1_6Lu5 (2)/3 1+1+u|z| du

4(A1 = B1)(A2 — By) u Tyt
(1-B1)(1 - By) (1_1—5 ; 1+ud”)'

When B; = B, = -1, we consider the functions f; € I, (j = 1,2) which are satisfied the conditions (2.17)
and given by

I fi(z) = ——2715 Cpe (LA (j=1,2) (2.24)
Apul] 1-— (5 0 1—¢ =152 .
It follows from (2.19), (2.20), (2.22) and (2.24) that

(2.25)

1
(z) = %fo urs! [1 — (L AN+ A + W]M

1-uz

Thus, we have

1 %,1
l,b(z)—>1—(1+A1)(1+A2)(1—%fL;+udu) (z — —1).

The proof of Theorem 2.4 is evidently completed. [

By virtue of (1.8), by applying the similar method of the proof of Theorem 2.4, we obtain the following
result.

Corollary 2.5. Let 6 < land -1 £ Bj < A; £1(j = 1,2). If F € L, is defined by (2.16) and each of the functions
fi € Iy (j = 1,2) satisfies the condition

#[1-0)17 fi2) +pIk fi2)] < 1+ A (z € L)
Apull Apul] 1 +B]'Z ’

then

) ” 4(A; - B1)(Az — By) -
R (2 [(1- I, F)+ MA,;;LIF(Z)]) >1- (11_ Bll)(l EBZ)Z ( 1(1 ) f u1 u ]

The result is sharp when By = By = —1.

Theorem 2.6. Let 0 < 0 < 1. Suppose that y € C with y # 0 and satisfy either (2;17/(1 -0)+ 1| < 1or
(2;17/(1 -0)— 1| < 1. If f satisfies the condition

Inl
R M >3, (2.26)
Iy, f@)

Ap
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then

n, 1
(Zp IA,Z,Mf(Z))y < S ) =q(z),

and q is the best dominant.
Proof. Suppose that
P(z) = (zPI” ! f(z)) (z € V). (2.27)

Combining (1.7), (2.26) and (2.27), we have

zP'(z) 1+(1—-20)z
uylP(z) 1-z

(z € U). (2.28)

If we take

! 0@) =1 and ¢(@) = L

1) = Ty o’

then g is univalent by the condition of the theorem and Lemma 1.5. Further, it is easy to show that g, O(w)
and ¢(w) satisfy the conditions of Lemma 1.6. Since

Qe = 2/ @) (g(2)) = L=
is univalent starlike in U and
hD) = 6(g(2) + Q) = 20

satisfies the conditions of Lemma 1.6. Thus, the assertion of Theorem 2.6 follows immediately from (2.28).
The proof is evidently completed. [

By similarly applying the method of proof of Theorem 2.6, we easily get the following result.

Corollary 2.7. Let 0 = ¢ < 1. Suppose that y € C with y # 0 and satisfy either |2y/\(1 -0)+ Z| I or
(2]//\(1 -0)— l‘ < L If f satisfies the condition

! f)
T
I/\pyf(z

then

n+1,1 I 1 _ =
(@ Ihfe) < 1 =gy - 1@

and q is the best dominant.

Theorem 2.8. Let q be convex univalent in U and q(0) = 1 with

9&(1 + ZZ(S)) > max {o, R (%)} (2.29)
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If f € ¥, satisfies the subordination

1

-5
-1y L f@)+oIy f2)]<q()+ @) (2.30)

then
e [K'le f(2) < q(2), (2.31)
and q is the best dominant.

Proof. Suppose that the function p is given by (2.3). Then, we find from (2.3) and (2.30) that

1-6_, 1-6_,
p@+ ——2p'(2) <q@) + ——20'(2).
¢ ¢
By Lemma 1.7, we readily get the assertion (2.31) of Theorem 2.8. [J

Theorem 2.9. Let q be univalent in U. Suppose also that q satisfies the condition

z2q"(2) ZL]'(Z))
Rl - 0 2.32
56 ) (232
Let
(! ) @+ ) @
p(z) =1+yx|p+ ( A’”“lf) n,(”“’”f) (y #0; k #0; &+10). (2.33)
Apy+1f(z + T]I f(Z
If
p(z) <1+ yzqq;(j)
then
(25w f@ + 0T f@))
[ T+ <q(2), (2.34)
and q is the best dominant.
Proof. We consider the function h) defined by
(e f@) 0 f@))
b(z):_[ (T 1J;+nn ouf )] (k #0; &+1 #0). (2.35)

Differentiating both sides of (2.35) logarithmically, we get

() _ K[ L Thf) @z ) (z)].

i fﬁ;ﬂwlf(Z)WIK;iyf(z)

By setting 0(@) = p and p(@) = = (y # 0), we observe that 6(®) is analytic in C and that ¢(®) # 0 is analytic
inC\ {0}.
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Furthermore, we assume that

zq'(z)
q(z)

Q@) = zq'(2)p((2)) = ¥

and

zq'(2)
q(z)

h(z) :=0(q(z)) + Q) =p +y
From (2.32), we see that Q(z) is starlike univalent in U, and

Q%(zh’(Z)) _ %(1 La'@ @)

Q) 7@ 4@
Thus, an application of Lemma 1.6 to (2.33) yields the desired result. [

By means of (1.8), and using the similar methods of the proof of Theorem 2.8 and Theorem 2.9, respec-
tively, we get the following results.

Corollary 2.10. Let g be convex univalent in U and q(0) = 1 with

zq"(2) A
R (1 + ) ) > max {O, -R (—l(l — 6))}' (2.36)

If f € L, satisfies the subordination

2 [(1- Iy fz)+oI)! f@] <q@ + ia 6)

2q'(2),
then

FIVEFE) <),
and q is the best dominant.

Corollary 2.11. Let q be univalent in U. Suppose also that q satisfies the condition (2.32). Let

5 Inl I( )+ In+1l ( )
x@) =1+yk|p+ i “’n“lf) - n2£+ff“f) i (y#0; k0, E+n#0). (2.37)
IApr(z)+nIApuf(z)
If
24 (2)
X@) <14y o
then

£+ <q(2),

[Z ( A P ‘uf(z) + ’YIT;LI/[(Z)) ]K

and q is the best dominant.

In what follows, we prove some superordination results involving the multiplier transform ! A
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Theorem 2.12. Let g be convex univalent in U and R(0) < 1. Also let
21y, f2) € HIq0),1]1n Q
and
2 [1-o)17! b f@ 0T f@)]

is univalent in U. If

q(z) +

L ; @) <2 [a-o17) f@)+oIy )], (2.38)

then
4) < 2Ty, f(2), (2.39)
and q is the best subordinant.

Proof. Let f € ¥, and suppose that p is defined by (2.3). We easily find that

—0 zp’ (2). (2.40)

0 @) < p) +

q(z) +

Thus, by means of (2.40) and Lemma 1.7, we readily get the assertion (2.39) of Theorem 2.12. [J

In view of (1.8) and Lemma 1.7, and by similarly applying the method of proof of Theorem 2.12, we can
get the following result.

Corollary 2.13. Let g be convex univalent in U and R (6) < 1. Also let
2TV f(2) € HIg(0), 11N Q
and

[ - Iy, f@)+oI}!! f@]

is univalent in U. If

(1-5
( - )zq’(z) <2 [a-o)1y b f@+OI f@).

q(z) +

then

1) <21} f (@),

and q is the best subordinant.

In view of Lemma 1.7 and (1.8), and by similarly applying the method of proof of Theorem 2.12, we get
the following results.

Corollary 2.14. Let q be convex univalent in U. Also let

zP (EIAPHHf(z) + nIAWf(z))
E+1

e H[g(0),1]NnQ (xk#0; E+n+#0)
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and p be defined by (2.33) is univalent in U. If

zq'(2)
T+y ) <pz) (y#0),
then
q(z) < [z ( Apy+1J;(Z+);’7[Apyf(z))] ’

and q is the best subordinant.

Corollary 2.15. Let q be convex univalent in U. Also let

I,,z + In+1l K
[ ( Apf @0 /\p#f(z))] e H[g(0),11NQ (k #0; &+n#0)

E+1

and x be defined by (2.37) is univalent in U. If

1+ZT?<mm<yﬂ»
then
2 (e1y) SO +nI f@) )
q(z) < T ,

and q is the best subordinant.

Finally, combining the above mentioned subordination and superordination results, we easily get the
following sandwich-type results.

Corollary 2.16. Let g1, g2 be convex univalent in U and R(0) < 1. Suppose that q, satisfies (2.29) and
Iy, ! f(@) € HIg0), 11N Q.

Let
2P [(1 -oIy) i f@ 5[};’”!

is univalent in U. If

-5
205(2),

q1(z) +

L ; o) <2 [1=0)17) (f@) +0I} f2)] <aa(2) +

then
n(2) < 2Ty f2) < g2(2),

where q, and q; are, respectively, the best subordinant and the best dominant.
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Corollary 2.17. Let g5 and q4 be convex univalent in U, and R (0) < 1. Suppose that q, satisfies (2.36) and

IV f(2) € HIq(0), 110 Q.

Let
Z[1- 6)IM S@+oryl! f(z)]
is univalent in U. If

1() (6)

g3(z) + 244(2) <2 [ =0T )+ 0T} f(2)] < qu@) + 2q,(2),

then
43(2) < 2T (@) < a2),
where g3 and qy4 are, respectively, the best subordinant and the best dominant.
Corollary 2.18. Let g5 be convex univalent and qe be univalent in U. Suppose that qe satisfies (2.32), and

2 (T f@ 4T F@))
E+1

€ H[q(0),11NnQ (xk#0; E+n#0).

Let p be defined by (2.33) is univalent in U. If

2q4(2) 2q,(z
+7q5() <p ()<1+7/q() (y #0),
then
eI f@+ I f@))
‘15(Z)<[ < S )] < q4(2),

where g5 and qe are, respectively, the best subordinant and the best dominant.
Corollary 2.19. Let g7 be convex univalent and qg be univalent in U. Suppose that qg satisfies (2.32), and
n,l n+1,1 K
2 (&1 L f@ NI f)
c+1

e H[g(0),11NnQ (xk#0; E+n#0).

Let x be defined by (2.37) is univalent in U. If

2q5(2) 2q4(2)
Ltyo g K@<ty 020
then
7 (exy! f@)+ Iyl f@))
g7(z) < £+ < q3(2),

where g7 and qg are, respectively, the best subordinant and the best dominant.

Acknowledgments

172

The authors would like to thank Prof. H. M. Srivastava and referees for their valuable comments and

suggestions, which essentially improved the quality of this paper.



Z.-G. Wang, M.-L. Li / Filomat 31:1 (2017), 159-173 173

References

(1]
(2]

(3]
[4]
(5]
(6]
[7]
(8]

1]
[10]

[11]
[12]

[13]

[14]
[15]

[16]
[17]

[18]
[19]

[20]
[21]

[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]

[32]

R. M. Ali and V. Ravichandran, Classes of meromorphic a-convex functions, Taiwanese |. Math. 14 (2010), 1479-1490.

R. M. Ali, V. Ravichandran and N. Seenivasagan, Subordination and superordination of the Liu-Srivastava linear operator on
meromorphic functions, Bull. Malays. Math. Sci. Soc. (2) 31 (2008), 193-207.

R. M. Ali, V. Ravichandran and N. Seenivasagan, On subordination and superordination of the multiplier transformation for
meromorphic functions, Bull. Malays. Math. Sci. Soc. (2) 33 (2010), 311-324.

M. K. Aouf and T. M. Seoudy, Subordination and superordination of a certain integral operator on meromorphic functions,
Comput. Math. Appl. 59 (2010), 3669-3678.

T. Bulboaca, Generalized Briot-Bouquet differential subordinations and superordinations, Rev. Roumaine Math. Pures Appl. 47
(2002), 605-620.

N. E. Cho, O. S. Kwon and H. M. Srivastava, Inclusion and argument properties for certain subclasses of meromorphic functions
associated with a family of multiplier transformations, J. Math. Anal. Appl. 300 (2004), 505-520.

N. E. Cho and O. S. Kwon, A class of integral operators preserving subordination and superordination, Bull. Malays. Math. Sci.
Soc. (2) 33 (2010), 429-437.

M. Caglar, H. Orhan and E. Deniz, Majorization for certain subclasses of analytic functions involving the generalized Noor
integral operator, Filomat 27 (2013), 143-148.

R. M. El-Ashwah, A note on certain meromorphic p-valent functions, Appl. Math. Lett. 22 (2009), 1756-1759.

R. M. El-Ashwah and M. K. Aouf, Hadamard product of certain meromorphic starlike and convex functions, Comput. Math. Appl.
57 (2009), 1102-1106.

D. J. Hallenbeck and S. Ruscheweyh, Subordination by convex functions, Proc. Amer. Math. Soc. 52 (1975), 191-195.

A.Y. Lashin, On certain subclasses of meromorphic functions associated with certain integral operators, Comput. Math. Appl. 59
(2010), 524-531.

L.-N. Ma and S.-H. Li, On certain class of meromorphically multivalent reciprocal starlike functions associated with the Liu-
Srivastava operator defined by subordination, Filomat 28 (2014), 1965-1982.

S. S. Miller and P. T. Mocanu, On some classes of first order differential subordination, Michigan Math. J. 32 (1985), 185-195.

S. S. Miller and P. T. Mocanu, Differential Subordination: Theory and Applications, Monographs and Textbooks in Pure and
Applied Mathematics, Vol. 225, Marcel Dekker, Inc., New York, 2000.

M. Nunokawa and O. P. Ahuja, On meromorphic starlike and convex functions, Indian J. Pure Appl. Math. 32 (2001), 1027-1032.
K. Piejko and J. Sokdl, Subclasses of meromorphic functions associated with the Cho-Kwon-Srivastava operator, |. Math. Anal.
Appl. 337 (2008), 1261-1266.

M. S. Robertson, Certain classes of starlike functions, Michigan Math. J. 32 (1985), 135-140.

S. M. Sarangi and S. B. Uralegaddi, Certain differential operators for meromorphic functions, Bull. Calcutta Math. Soc. 88 (1996),
333-336.

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

H. M. Srivastava, A. Y. Lashin and B. A. Frasin, Starlikeness and convexity of certain classes of meromorphically multivalent
functions, Theory Appl. Math. Comput. Sci. 3 (2013), 93-102.

H. M. Srivastava and S. Owa (Eds.), Current Topics in Analytic Function Theory, World Scientific, Singapore, 1992.

H. M. Srivastava, J. K. Prajapat, G. I. Oros and R. Sendrutiu, Geometric properties of a certain family of integral operators, Filomat
28 (2014), 745-754.

H. M. Srivastava, D.-G. Yang and N. Xu, Some subclasses of meromorphically multivalent functions associated with a linear
operator, Appl. Math. Comput. 195 (2008), 11-23.

J. Stankiewicz and Z. Stankiewicz, Some applications of the Hadamard convolution in the theory of functions, Ann. Univ. Mariae
Curie-Sklodowska Sect. A 40 (1986), 251-265.

H. Tang, G.-T. Deng, ]. Sokdél and S.-H. Li, Inclusion and argument properties for the Srivastava-Khairnar-More operator, Filomat
28 (2014), 1603-1618.

B. A. Uralegaddi and C. Somanatha, Certain differential operators for meromorphic functions, Houston J. Math. 17 (1991), 279-284.
B. A. Uralegaddi and C. Somanatha, New criteria for meromorphic starlike functions, Bull. Austral. Math. Soc. 43 (1991), 137-140.
Z.-G. Wang, Y.-P. Jiang and H. M. Srivastava, Some subclasses of meromorphically multivalent functions associated with the
generalized hypergeometric function, Comput. Math. Appl. 57 (2009), 571-586.

Z.-G. Wang, H. M. Srivastava and S.-M. Yuan, Some basic properties of certain subclasses of meromorphically starlike functions,
J. Inequal. Appl. 2014, 2014:29, 13 pp.

R.-G. Xiang, Z.-G. Wang and M. Darus, A family of integral operators preserving subordination and superordination, Bull.
Malays. Math. Sci. Soc. (2) 33 (2010), 121-131.

S.-M. Yuan, Z.-M. Liu and H. M. Srivastava, Some inclusion relationships and integral-preserving properties of certain subclasses
of meromorphic functions associated with a family of integral operators, J. Math. Anal. Appl. 337 (2008), 505-515.



