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Articlelnfo ABSTRACT

In this paper, we will investigate and discuss a new class of meromorphic univalent functions

defined by multiplier transformation which is R(c, ®, v, (), as well as study the coefficient
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INTRODUCTION - e
— =1 I _ -1 k
Recently appeared more studied about fz) =2z7" + Zl azs f(z)=2"+ ;akz (@ >

meromorphic univalent functions defined on
some types operators ,such as in 2011 Atshan and
Joudah [1] studied the class of meromorphic
univalent functions with some geometric
properties have been got ,in 2018 Shabeeb [8]
introduced a class S({,®), of meromorphic
univalent functions defined by Ruschweyh
derivative and got geometric some properties.

Let G be the class of functions of the form:

f(z)=z" +Zw:akzk

flz)=z"1+ Z Z Z "

which are analytic and meromoorphic univalent
in the perforated unit disc

U'={z C:0<z|]<1}.

Suppose R be a subclass of G of functions of the
form.

0,k N) (2
Definition/ A function f R be given by (2) then
the class R(c, ®, y, () is defined by

z2(L(c,p) f(2))
+1
(L.Af@)
4zy(Li(c.p) f(2))
(L(c.p)1(2)

For O<y<1, 0<(<1

<a (3)

1+2y)-

Several authors studied geometric properties of
this function subclass for other classes, Mille [6]

Where Li(c, ®) is a multiplier transformation
studied by Kho and Kim [3], Liue and
Srivastave[5]. And then:
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N LS ozt >
L,(c,B)f(z)=12 +;(1+ﬂj a,z*,B>0,(4)
have different styles to introduce the written text.
For example, the introduction of a Functional
Specification consists of information that the
whole document is yet to explain. If a user guide
Is written, the introduction is about the product.
In a report, the introduction gives a summary
about the report contents.

MAIN RESULTS.

Theorem (2.1)/ If f Rthenf R(c, ®,y, () if and
only if.

Skt B\©
; (m) ((k +1)
+a(—1+y(4k - 2))) ax
<a(1+6y) (5

Where 0<y<1, 0<(<1

The result is sharp for the function.

a(l+6y) k

C
(k”}j ((k +1)+a(-L+y (4 -2)))
1+

Proof/ Suppose that the inequality’s (5) holds true

f(z)=2 "+

(6)

and |z| =1.Then from(3), We've got:
|z(La(c, ®) f(2))' + (Li(c, ®) f(2))]

-(I(1+2y) (Li(c, ®) (2))- 4zy(L1(c, ®) f(2))|

S k+p : k
kZ:l:(k+1) (m] a,z

(7)

—a

c
-1 X k +p8 k
(1+6y)z —kzzl(—l+y(4k —2))(1 ) ay z

+p

c
<. G+ D(53) a-a(l+6y)

A3, a(-1 +y@k-2) (L) a

zea (BE) (k+1) +a(-1+y(4k—2)
—a(l+6y)<0

16

by hypothesis .Hence f R (c, ®, y, () then from (3)

we have

| e pt@yament@ |
|2y )Ly . A (2)) - 42y (Lyc. P)F (2))']

Since

Re(Z) < |Z| .for all(zeEU%*)

We have.
c
Ye1 (k+1)(—’1{::§) apz*

Re ‘
[(1+6y)z—1—22°=1 (-1 +y(@k-2)(357) @t

l a (8)

We opt for the value of z on the real axis so

hat (2LeleB) f(z)r when liquidating th
tat((Ll(C’B)f(z)) is real).when liquidating the

denominator in (8) and letting Re Z — 1~ ,we
obtain.

o0

[k+
(k +1)
k =1

z a(-1+y (4k —2))
1+p

k
c
(k +ﬂ} ak +a(l+6y)

We can write (8)

< (k+ﬂjc
2| —— | k+D+a(-1+y(4k -2)))a a(l+6y)
k=1\ 1+

Eventually, sharpness follows, if we take.

f(z)=2—1+ i a(l+6y) K
[k +ﬂj ((k +1) +a(-1+y (4 —2)))

1+

Corollary (2.1) / letf R(c, ®,y, () then

a(l+6y) ©)

(k +6)C
(k +D)+a (-1+y(4k —2)))
1+p

k=1, 2

Py 5 e

Next we get the following distortion and growth

theorems for the class R(c, ®, Y, ().

Theorem (2.2)/ Letf R(c, ®,y, () then
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1 a(l+6y)
F GraCiiay) S REATO)

<1+ a(l+6y)

r (2+a(-1+2y))

(Jz|= r<1)

The result is sharp of the next function.

a(l+6y)
D2+ a(-1+2y))

Proof/ Letf R(c, ®,y, () then by
theorem (2.1)

f(z) =z

We get.

c
c © ©(k+p
© (2+a(—1+2y))k2:1ak Skizll(l-kﬂj ((k +1) +a(-1+y(4k —2))ak

<a(l+6y)

i < a(l+6y)

2% @raC1r2y)

Hence

ILEA @K+

1 . 2
<—+() |Z|Zak
|z| k=1

<l+ a(l+6y)

r (2+a(-1+2y))

Similarly
L, ﬂ)f(z)L——Z{k*ﬂj

|z +p

> 1
-~z

>1_ a(l+6y)

r (2+a(-1+2y))

(0" |Z|Zak

From (13) and (14), we get (10).

(10)

11)

Or

(12)

K+ ¢ K
H ;(uﬂjak'z'

13)

a|z[

(14)

Theorem (2.3)/ Letf R(c, ®,y, () then

1 a(l+6y)

7 @raliray) S REAT@)]
<1, olroy) (15)
r° 2+a(-1+2y))
(lz| = r<1)
The result is sharp of the next function:
f(z) =27 a(1+6y) (16)

D2+ a(-1+2y))
Proof/ Letf R(c, ®,Y, () then by
theorem (2.1), we get

c
(1)C (2+a(-1+2y ))élak Skozil(l;:ﬁﬂj ((k +D)+a(-1+y(4k - 2))ak or

<a(l+6y)

i < a(l+6y)

a

< 17)
a O°(@2+a(-1+2y)

Hence
ROITEIE S 5 L7 P
|Z|2 + (1)(:;3*
Siz+ a(l+6y) 1)
r* @+a-1+2y)
Similarly

: 1 o k+p : k-1
ILEAT@E o _Z(1+ﬁ‘j @, |2

k=1

1 a(+6y)
rr (2+a(-1+2y))

(19)
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From (18) and (19), we get (15). k+p (K +1) + a(—1+ y(4k — 2)))
Z“’: 1+ p a. <1
. ki —
Theorem (2.4)/ The class R(c, ®, y, () is close = a(l+6y)

under convex linear combination.

Proof/ Let f1 and f2 belong to the class R(c, ®, Y, ()
for 0 <| < 1. We must clarify that.

L)+ DR R(c, ®, Y, )
And so we have :

2+ ) [Aa, +(1-2)a, 17"

k=1

Then:

C
® (k+p
kizl[wj (k +2)+a(-1+y (4 -2))(4ay ¢ +(1- )3y »)

s I(Lﬁc((k +D)+a(-1+y 4k —2)a
T W:l 1 p =y k1

c
o (k+p
+(1—/1)k221(1+ﬂ] ((k +1) +a(-1+y (4k —2))ay 2

<Aa(l+6y)+(1-A)a(l+6y)

=a(l+6Yy)
Then by theorem (2.1) .We have h(z) R(c, ®,Y, ().

Theorem (2.5)/ Let

fi)=2"+> a2 <R A.y.a). i €{L.2... ]}

and 0<Si<1
i
S =1
Such that =
The function X defined

X = Zj;si f.(z) € R(c, B, Y, )

Proof/ By theorem (2.1) for every i {1,2,...,j}. We

have

18

Since

X(z)=isi(zl+iak'izk)

=71+ i(isiak'ijz"
k=1 \_i=1

(k +ﬂjc
((k +1) + a(-1+y (4k —2)))
© \1+p4

i
(Elsi 3 j

So: k= a(l+6y)
c
k+p
. ((k +1) + a(-1+y (4k - 2)))
J © \ 1+p
=S a, -
i=1 ' k=1 a(l+6y) ki

Hence x R(c, ®,Y, ().

Theorem (2.6)/ Letf eR(c, B, y, @) then f is
univalent meromorphic convex of order 6 (0 <6
<1)inthedisc |z|<R.

Where:

1
M)C(l—e)(((kﬂ)m(—1+y(4k—2)))]k_1

, (1+B
R mfk[ (k(k—0+2))(a(1+6Y))
Proof/ It is enough to show that.

zf"(2)
116 +2| <1-6 (20)
for|z| <R

But.
zf"(z) _ |z @+2f'(2)
f'(2) + 2| N f'(2)
_ Tt ket Daylz<!
1-27, kaglz|?
by (20) we have.

Thoy k(k+Daglz|k1

1-35%, kaglz|k-1

<1-86

Or

i k(k—6 +2)
1-6

k=1

Since f eR(c, B, y, a), We have.

|k—1

alz <1 (21)
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o0

(Mj ((k+1) +a(-1+ y(4k — 2)))
>

1+

k=1 ~a(l+6y)

Hence (21) will be true if.

k(k—9+2)| -1 < (%)C((k+1)+a(—1+y(4k—2))
—|Z

1-60 - a(1+6y)

Or equivalently
1

k+pB k-1

(“8)° (1-0) ((k+1)+a(~1+y(4k=2))

. 1+
if.|z] < (k(k—0+2))(a(1+6Y))

closed under the convex linear combination.

REFERENCES

[1] W. G. Atshan Subclass of
Meromorphic Defined by
Hadamarad Product with Multiplier Transformation,
International Mathematical Forum 6(46), (2011), 2279-
2292.

[2] T. Buiboacd, M.K. Aouf and R.M. El- Ashwah,
Convolution Properties for Subclasses of Meromorphic

and A.S.
Univalent

Joudah,
Functions

Univalent Functions of Complex order, Filomat, 26(1),
(2012) ,153-163.
https://doi.org/10.2298/FIL1201153B

[3] N.E. Cho and T.H. Kim. Multiplier transformation and
strongly close to-convex functions, Bulletin of the
Korean Mathematical Society, 40(3), (2003), 399-410

19

https://doi.org/10.4134/BKMS.2003.40.3.399

[4] F. Ghanim and H.F. AlL-Janaby, A Certain Subclass of
Univalent Meromorphic Functions Defined By A Linear
Operator Associated With The Hurwitz- Lerch Zeta
Function, RAD HAZU. MATEMATICKE ZNANOSTI,
23(538), (2019), 71-83.
https://doi.org/10.1142/51793557117500668

[5] J. L. Liue and H.M. Srivastava, A linear operator and
associated families of meromophically multivalent

functions, Journal of Mathematical Analysis
Applications, 259(2), (2001), 566-581.
https://doi.org/10.1006/jmaa.2000.7430

[6] J. E. Mille, convex meromorphic mapping and

retated function, Proceedings of the American

Mathematical Society, 25(2), (1970), 220-228

https://doi.org/10.1090/5S0002-9939-1970-0259098-7
[71 K. L Q. Z. Ahmad,

Meromorphic  Univalent  Functions,

Apulensis, 40, (2014), 219-231.

https://doi.org/10.17114/j.aua.2014.40.18
[8] F. K. Shabeeb, A study of some classes

Subclasses  of

Acta

Noor,
Univ.

related with
various types of complex analytic functions, M. Sc. D.
Thesis, College of Science, Baghdad University, (2018).
[9] Z.G. Wang, Z.H. Liu and Y. Sun, Some Subclasses of
Meromorphic Functions Associated with a Family of
Integral Operators, Journal of Inequalities and
Applications, 2009, 1-18.

https://doi.org/10.1155/2009/931230

[©No1l

Noncommercial 4.0 International License.

Copyright © 2021 Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons Attribution

AjS



