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1. Introduction

Throughout this work, let the functions of the form

o0
p@) =ciz— Y " (c1>0:¢ > 0), (1.1)
n=2
and
o0
V(@) =diz—) dpz" (di > 0;dy > 0) (1.2)
n=2
be regular and univalent on the unit disc U = {z : |z| < 1}; also let
a o0
f@ ="+ az" (@ >0a,>0) (1.3)
n=1
Ao i a
fily=""+> anz (@;>0;ay>0), (1.4)
n=1
b [0.¢]
g@) ="+ buz" (b >0.by > 0). (1.5)
n=1
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and
boj | n .
g@ ="+ > bujz" (boj > 0; by > 0), (16)
n=1

be regular and univalent in the punctured disc U* = {z : 0 < |z| < 1}.
Denote by X'S; () the class of functions f (z) which satisfies the condition

Re{—zjj:(iz))} >a (1.7)

forsomea (0 <« < 1) and forallz € U*.
Also let XKy (o) be the class of functions f (z) which satisfies the condition

Re[—<1+zj:,(iz))>} >« (1.8)

forsome o (0 <« < 1) and forall z € U*.

The functions X'Sj () and X' Ko(c) are, respectively, called meromorphically starlike and meromorphically convex of
order o with positive coefficients in U*.

The quasi-Hadamard product of two or more functions has recently been defined and used by Owa [1], Kumar [2-4],
Aouf and Darwish [5], Darwish [6], Hossen [7] and Sekine [8]. Accordingly, the quasi-Hadamard product of two functions
¢(z) and ¥ (z) given by (1.1) and (1.2) is defined by

o0
¢ xY(2) =iz — ) cadnz". (1.9)
n=2
Let us define the Hadamard product of two meromorphic univalent functions f (z) and g(z) by
aobo o n
fx8@) = —=+) abiz" (1.10)
n=1

The Hadamard product of more than two meromorphic functions can be defined similarly.
Let ¢ (z) be a fixed function of the form

a o0
<p(z)=—0+chz” (ag > 0;¢ch>c¢y>0;n>1). (1.11)
z m=1

Using the function defined by (1.11), we now define the following new classes.

Definition 1. We have that a function f(z) € Zw S*(cn, 8) (€ = ¢1 > 0; n > 1) if and only if

o0
Dty < 8ag (5> 0). (1.12)
m=1

Definition 2. We have that a function f(z) € Zw C(cn, 8) (€ = c; > 0; n > 1) if and only if

o0
> ncay < dag (8> 0). (1.13)

m=1
Definition 3. We have that a function f (z) € Z(’; (cn, 8) (¢ = ¢1 > 0; n > 1) if and only if

[e¢]
> nfcua, < 8ag (8> 0), (1.14)

m=1
where k is any fixed nonnegative real number.

For suitable choices of c,, § and k we obtain various classes of meromorphic univalent functions studied by various
authors as follows:
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