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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

+ i anz™, (D

m=1

h(z) =

N | =

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

2) = % n Z ™ {22 200). )

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

following infinite series when

then

m+y\"
1+y> anz™ (y 20). 3)

1 (o]
Lok =—+ )
m=1
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,r,y) if it satisfies the following condition:

7%t .
—— (L1 (r, ) (W)(2))
(L1(r,v)(h)(2))

z2au

>— (L (r, ) (W) (2))”
(L1(r,y) (W) (2))

-7

<1, (4)

a —

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,u,71,7).

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

i<m+)/> ( (m? —m)—f—a+—(m—1))amga(1_u) (5)

m=1
where 0 < u<-,0<7<land0<a<1.

The result is sharp for the fumctiom

—_

hz) = a(l—uw)
(Z) =—-+ + T ,m € N.
z (T‘H)//) (%m(m - D—-1—a+—-"5— aym (m— 1))

Proof: For |z| = 1, we have

"= 1(Ly(r, (W (2))

— a(Li(r, (W) (2)) - 22% (L
= 21(% (m? —m) — 1) (T:;:)r Ay, z™
e Y (1)

T 1 m
ymn = )_T)<1

- m+ y\"
27+ Zl (Tyy) anm(m = 1)z"%)
m=

+ T
)/) anz™
+vy
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[oe]

m+y\" m+
az‘1+az (1+;) anz™ — auz™! 2 2,um( )/) ay,z™

(¢ —apw)z™! — z (—a+ @ (m—-1)) (m +;:>r Ay, z™

1+
m=1
> 7 m+y\" m + y)
< — — — AN - — 2L > —
_z(zm(m 1) T)(1+y) (a ay)+2( a+ (m 1))( Ty am
m=1
B > m+ A4 aym
= Z <1+y) (Em(m—l)—T—a+T(m—1))am—a(1—u) <0.
m=1
by hypothesis. Hence, h € L,(t, a, u, 7, 7).
Conversely, assume that h € L, (t, @, u, r,v), then from (4), we have
z%t -
— (L1(r, ) (W) (2)
- T
(L1 (r, y)(W)(2))
2
e GO
(L1 (r, y)(W)(2))
) Soe Gm2—m) =) (FH) apnem .
- aum m+y\" '
(@-az = Tps,  (a+ G m-1)(T35) anz”
Since Re (z) < |z| V z (z € A*), we get
o m+y\"
Re Zmzl (% (mz -m)—1) ( 1+ ])//) Amz™ L (®
aum m+y\" -
(@-az =I5, (a+ G m-1)(T35) anz”
We can choose value of z on the real axis ZaUWEN” b
L1(ry)(M)(2)
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i (% (m?> —m) — 1) (m_—l—;:)r Ay z™

1+
m=1
c aum m+y\"
<o = T Bt (1 o
< (a—au)z (—a+ > (=1+m)) Ty AmZ
m=1
LetRez—1"
- T m+y
Z(E(mz_m)_r)(u ) 2

S—Z (Ziz)r(%(mz—m)—T—a+$(—1+m))am+a(1—,u).

m=1

we can write (6) as

Z (T:;j) (% (m?—m)—1—a+ ?(—1 +m))a,, <a(l— ).

m=1

Finally,
1—

h,(z) =zt + AT S ad-p - zZtm=12,.. (7)

(1+)}//) Gm?—m)—1—a+—— y (n—1))
Corollary (1): Leth € L,(t,a,u,7,v) Then

1—
Uy S 5 s m=12,... (8)
(T)]//) (i(mz—m)—T—a+—(m—1))

In the following theorem, we will show the class L, (z, a, u, 7, y) is linear combination
Theorem (2): Let
hi(z) =z"1+ Z amiz™ € Ly(t,a,pu,1,y) i €{1,2,..,£}and
m=1

0<Ci<1'
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Such that

Then

e
H=) ah()
i=1

is also in the class L, (t, a, u, 7, 7).

Proof: By Theorem (1) for every i € {1,2, ...,4} we have

- TIV ) Gm?—m)—7—a+ZR(=1+m))
Z 14 A i < 1.
— a(l—w '
m=1
Since
£ £ o)
H(z) = Z cihi(z) = z Ci (Z_1 + Z Ami Zm>
i=1 i=1 m=1
co £
= Z z Z Cl'am‘l Z
m=1 \i=1
Therefore
o () Gt -m - -+ Fn - 1)
z a(l—/,t) (ch aml)
m=1
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<, (1) Gort w1 e+ Gt o)

£
- z ‘ Z a(l - p i

Hence H € L,(t, a, 1,7, y) and the proof is complete.

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

Theorem (3): Let hy(2) = i and

a(l—w

(TT-I_;//)r(%(mZ—m)—r—a+#(—1+m))

hp(z)=z"1 + z™m, (m = 1).

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

h(2) = Woho(2) + ) Wi b (2)

1 - a(l— )
MZ)ZTE m+y\ 1 aym z"
m=1(—1+y) Gm?>—m)—1-a+——-(-1+m))
then
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Z a(l—p)
m=1
w a(l—uw)
" m+y\" aym
() Gt ==+ 1)
= z Wp=1—w; <1
m=1
So by Theorem (1), h € L,(t, a, u, r,y). Conversly, we suppose
heL(t,a,u,rv). By(8), we have
1-—
am < % A 2 = ,m=1.
(T))//) (z(mz—m)—‘r—a+ aym (m—-1))
Setting
(T-Il-_)]//) (%(m2 -m)—T1—a +—(n— 1))
= >

W, =0 ay, m=1,

and
Wo = 1-— Z Wm-
m=1
Then
h(z) = Woho(2) + ) Wi b (2)
m=1
Then
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m=1
h=1e S @l v g
B m+y\" aym
z m=1(1+))//) (%(mz—m)—r—a+yT(—1+m))

=2+ (=2
m=1

1 co co

=E<1—Zwm>+z Wnhm

m=1 m=1

h(2) = Woho(2) + " Wiy by (2).
m=1

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

Proof: Let f; and £, be the arbitrary elements of the class L,(z, a, i, 7,v). Then for every k

(0 < k < 1), we will show that

(1 - Q)hl + th € Ll(Tl a,ur, Y)

Thus, we have

co

(1= Qhy + Qhy =~ — " [(1 = Qay, + QbyJ2™

m=1

Hence,
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> (T:yy) G2 =m) =7 =@+ == (m = 1)) [(1 — Q) + Qby]

m=1

= (1—Q)"Z=1(T:;)r(%(m2—m)—r—a+@(m—1))am

oo

+Qz<m+y> ( (m? —m)—r—a+—(m—1))b

m=1

<A-Qa(l-w+a(l—wQ =a(l—uw).
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