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Abstract

In this present paper, we introduced and defined properties of a subclass of meromorphic

univalent Functions defined by multiplier transformation in the puncture unit disk A" = {z

€ C: 0 < |z| < 1}. We obtain some properties, like, theorem of coefficient inequality, linear
combination, extreme points and convex set.
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Introduction

Let MF denote the class of meromorphic functions f of the form

h(z) = §+ Z anz™, €Y
m=1

defined on the punctured unit disk A*={z€ C:0 < |z| < 1}.

Also, denote by Q the subclass of MF’ consisting of functions of the from

h(z) = ; + Z anz™, (a, =0). (2)
m=1

Now, we define on Q multiplier transformation, we define the operator L, (r,y) by the

following infinite series when

h(z) =;+ Z a,,2™
then
i, m+y
uvym&)—;+§:( L) e (2 0) 3)

The operator L,(r,y) was considered by Cho and Srivastava [3] and Cho and Kim [2].

Definition (1): The function k € Q be of the form (2) is said to be in the new class

L.(t,a,u,1,y) ifitsatisfies the following condition:

2L (LG (W)

AGIOIO)

- L N (@)
AGIOIO)

-7

<1, 4)

foro<p<s, 0<r<1,0<a<landrez={.,—101,..}
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The following interesting geometric properties of this function subclass were studied by
several authors for another classes, like, Darus [2], Atshan [1].

Now, we obtain the necessary and sufficient condition for a function h to be in the class

Li(t,a,ur,v).

Theorem (1): Let h € Q. Then h € L,(t,a,u,7,y) if and only if

z(T:;’/> (%(mz_m)_r_a-i_@(m_l))amSa(l—ll) (5)

m=1
where0 <y <-,0<7<land0<a <1

The result is sharp for the fumctiom

1 a(l-—
h(z)=; + 17%) z™,m € N.

(T:;’)r (%m(m TN @ +m(m 1))

Proof: For |z| = 1, we have

" =L (VW) ()

T m+y\"

2

a3 () w5
Z zmn—-1) —1) ( ;:) anz™

(2z73 + i (T:;)T a,m(m— 1)z™?2)

m=1
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m+y\ o a m+y\
et 3 () e - 3 S (0

m=1 m=1

Z(—m(m—l)—r)( +y) (@ ay)+2( a+ L8 on- 1) (L) an

- 2 (1) Gmm=D -s-e+ - Dpan - a1 <0

m=1
by hypothesis. Hence, h € L, (t, &, u, 1, 7).

Conversely, assume that h € L, (t, a, u, r,v), then from (4), we have

z%t .
— L) (@)”
LEYmE) °
2
R LEnWE)”
N A CEDI(O16)
) oo G —m)— o) (L) ape .,
(a—aw)zl=3Yr_, (—a+ a/,ém (m—-1)) (m + y)r A z™
Since Re (z) < |z| Vz (z € A*), we get
S Gmt—m)—1) ™
Re 2 aﬂm(””) e — <1. (6)
(a—awz =¥5-, (Ca+—5—-(m-1)) (m) aAmz™
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z2(L1 (r,y)(n)(2))”
L1 () (M) (2)

We can choose value of z on the real axis

€ Re.

m+y\"
2 m
(m* —m) T)(l )/) amZ

l\J|«~]

+ T
)/) amz™
+y

<(a—aw)zt- Z (—a+ #(—1 +m)) (T

LetRez -1~
T m+y\"
DG =m =0 (357 an
m=1

i(n+y r
1+

2 )/) (%(mz—m)—T—a+?(—1+m))am+a(1—u).

we can write (6) as

m=1 4 14
Finally,
1 —
hp(z) = z71 + - al—p zZ"m=12,.. (7)
(m+y) (z(m2 —m)—t—a+3n- 1))
1+vy 2 2

Corollary (1): Leth € L,(t,a,u,7,y) Then
a(l—up)
T
m
T1y) GOnt—m) -t —a+Eom—1)

m=12... (8

In the following theorem, we will show the class L, (z, a, u, 7, y) is linear combination
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Theorem (2): Let

hi(z) =z"1+ Z Amiz™ € Li(t,a,u,1,y) i €{1,2,..,¢}and

m=1

0< Ci < 1,
such that
¢
Z Ci = 1
i=1
Then

¢
H= Z c;hi(2)
=1

is also in the class L,(t, a, u, 1, 7).
Proof: By Theorem (1) for every i € {1,2, ..., £} we have

m+y aym

® 1+y (z(mz—m) T—a+—5— (-1 +an))
Z Am i < 1.
a(l—up) '
m=1
Since
£ £ o)
H(z) ZCh(z) =2ci<z"1+2amlzm>
i=1 i=1 m=1
oo £
= 2 z Z Cl'am‘l Z
m=1 \ i=1
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Therefore
T
°° (T:})’/) (%(mz—m) T—(l-i-ﬂ - 1))
ca

Hence H € L, (7, a, u,r,y) and the proof is complete.

In the following theorem, we obtain the extreme points of the class L,(z, a, u,7,7).

Theorem (3): Let hy(2) =§ and

a(l—p)

(B Gom2 - m) -1 —a + G2 1+ m))

zm (m=1).

hyp(z) =2z"1 +

Then h € L (1, a,u,7,y), if and only if
h(z) = wy hy(2) + Z wp hy, (2), (W, =20, wy + z w, = 1).
m=1 m=1
Proof: Suppose that

h(z) = Woho(2) + " Wi b (2)
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1 —
h(z)——+z — o o
(1+y) (z(mz—m)—r—a+—( 1+ m))
then
m
°° (z(m -m)—-T—a+ ); (m-1))
"Z a(l—w
il a(l—uw
" m+ aym
(T))//) (Z(mz—m)—‘r—a+ Aa (m—-1))
=Zwm=1—w(,$1.
m=1
So by Theorem (1), h € L, (7, a, u, 7, y). Conversly, we suppose
h e L(t,a,u,r1v). By (8), we have
1-—
am < TR o 2 pay— gm0
(m) (z(mz—m)—r—a+ B (m—1))
Setting
.
(T5) G —m)—7—a+ @ —1)
Wiy = ay, m=1,
a(l—uw)
and
wy=1-— Z Wiy
m=1
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Then
h(z) = woho(2) + ) Wi by (2)
m=1

Then

1 (o]
h(z) =—+ z Uy, 2o
‘ m=1

h(z) = 2 + Z a1 = Wwn zm

m+y\ T aym
m=1(T;//) (z(mz—m)—r—a+yT(—1+m))

1 ©o
=—+ z (hm — 2" Hwy,
z m=1

1 o o
=E(1—Zwm>+z Wnhm

m=1 m=1

h(z) = wohy(2) + Z Wy, b, (2).

In the following theorem, we will prove the class L,(t,a,u,r,y), is a convex set.
Theorem (4): The class L, (7, a, u, 7, y) is convex set.

Proof: Let f; and £, be the arbitrary elements of the class L;(t, a, i, 7,v). Then for every k
(0 < k < 1), we will show that

(1 - Q)hl + QhZ € Ll(T' a, 1T, Y)
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Thus, we have

(0]

(L= Q)+ Qhy =~ — " [(1 = Q) + QbyJ2"

m=1

Hence,

). (T:yy)ré(mz‘m)-f—“@(m—1)) [(1 = Q)ay + Qby]

m=1

=(1-0) Z_l(’ijy)r(%(mz—m)—r—a+@<m—1))am

oo

+QZ <m+y) (= (mz—m)—r—a+@(m—1))bm

m=1

<A-Qal-w+a(l—wQ =a(l—uw).
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