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Introduction

Let C be the complex plane. A function f(z) is mapping on D, and f(z) is locallyunivalent at z, €
analytic at z, in a domain D if it is differentiable in D if it is univalent in some neighborhood of z. It is
some neighborhood of z,, and it is analytic on a evident that f(z) is locally univalent at z, provided
domain D if it is analytic at all points in D. A f'(z0) # 0.

function f(z) which is analytic on a domain D is Suppose Y. denote the class of functions which be
said to be univalent there if it is a one-to-one in the form
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where f(z) analytic in the punctured disk D =
{zeC:0<|z| <1}.[1]

The function f(z) € ¥ said to be meromorphic
starlike if satisfy the following inequality:

zf'(2)
Re( 2 ) <0

where z € D. and the class of all meromorphic
starlike functions will denoting by X"

)

If f€) then we say that f is a meromorphic
convex if the following inequality is holding:

zf"(2)
R<1+f,(z)><0 3)
where z € D.convolution
f@=z1+ ) qz
=3
g@)=z"t+ ) bz
=0

frg= 27+ ) abzl=gxf
=0

and the class of the above functions will be
denoted by '€.[2]

Osama et al. [3] studied the following function:

m

A
Dy (2) =Z_1+Z(n+1+/1> 2"

where A > 0,m > 0.

4

In [4] Akanksha et al. studied the following linear
operator:

Dif(z) =2t + Z 1+8(m
+ 1D)"a,z!
Wheren e N =0,1,2, ...

)

We can generalize the above operator by using
construction as

Proof: suppose f € 7;(p, 8, 4, B). So, we get from Eq. (9)

TJPS

D{},sf (2)

[oe]

1
)
z

A1+ 8(m + 1))

(n+1+)m @z (6)

Let A,B be constants belong to [—1,1]. The
function (1) exists in the class T;(p, 8, 4, B) if the
following condition is satisfied:

2 'oa
2(D} 57 @) +0f57(2)

()

!
Bz(Dz’}_‘;f(z)) +AD;l5f(z)
,ZEB

vVzeB={z:0<|z| <1}.

Different classes and subclasses of ). have been
studied by [5], and also [6,7,8]. [9] was the
motivation to continue work of same studies. We
will define and test some operators that satisfied
some theorems related to meromorphic functions.

2. Definitions

Definition 2.1: Let 7;(p, 6, 4, B) be a subclass of };
consists of functions of a form (1) which satisfy

2(D}sf @) +D}sf (@)

Bz (D} sf(2)) + AD}sf (2)
<1

(8)

Where —-1<A<B<148€Nandp,Aare
positive numbers.

3. Coefficient Inequality

The necessary and sufficient condition which make
f(2) in the class 7;(p, 8,4, B) can be obtained in
the next theorem.

Theorem 3.1: Let a function f given in equation
(1) belongs to Y. Then f is in the class

T,(p, 8, A, B) if

a
- A-B)m+1+1)™
A1+ 8m+1DM(LA-B)+ (1-4))

—2 AmA+8m+DM] 1, 1 AM(A+6m+ 1)
Z<_Z I T @ R T )“lzl -1
s A1 +sm+0M] A1+ 5(m+ 1M
BZ<_Z ARy e e (S W)L )“lzl
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a4+ sm+1DM] ) -1 AMA+5(m+ DY
N ey L I N R & L -1
A1 +6(m+ D" M1 +6(m+ 1)
Bz + B [ En+1(-|r-nl)m) )] azlb +Az71 + AY ((n+ I(Txl)m) )alzl

Theorem 4.1: If f be in the form equation (1) and
f € T;(p, 6,4, B). If with substitute |z| = r > 0,

(+DA"A+60m +1)")] then we obtain

l

=7 ‘

m+1+m h
1 (A-B)(n+1+1)™
<|(4-B)z" r I+ sm+ DYHIA-B) + (1 —A)
M1+ 8m+1)") <If (@l -
+(Bl+A)Z i 1, A-B)(n+1+2) .
" ; ro A1+ 8m+1D)M(L(A-B)+ (1 -A))
+DA"A+6(m+ DM .
= z m a;|z’| Proof: Suppose f € Ty(p, 8, A, B), from theorem
(+1+2) 3.1 we have:
<A-B)|z7}Y ' :
A+ Sm+ DY . .
O T e i Salsl! < f@)| < 7 + Sl
A+ 8(m+ 1))
z’[z mrirpn A=+ N
,_(A=B) ||
—A))az’| < ] ' B A-B)(n+1+1)™ 12!
A1 +8m+1)M) (LA -B) + (1 - A4))
I+ 8(m+ 1)) -
=>Z Grirnye a-B+a < If@)|
— M)zl < (A= B) =12l
when |z| = 1, we have + (A-B)(n+1+1)" 2|
(n+1+Hm l Whenl=1
<(A-B)
1 (A=B)n+1+ )™
=2, @ ERT n 2
< (A=B)n+1+ )" |<Z||f(;1)|(1+6(m+1) (A -B)+(1-4)
A1+ 6(m+ DML -B)+ (1 -A4) 1
Because |Re(z)| < |z|,Vz, we get = H
L+ DA™ + §m + D™)] + @-B)nt1+ )" 121
R{ CEEET a,zl} A1+ 8m+ 1) ((1—B) + (1 —A))
<1 (10) Substitute |z| = r to get
The sharp for f(z) defined as
1 A-B)(n+1+ )™
@ r A+ em+ DM -B) + (1-4)
=7 <If@l "
N (A-B)n+1+1)™ 2 an <! (A-B)(n+1+2) .
(14 8m+ 1)*(L(1 - B) + (1 — 4)) T A+ 8m+ DM(LA-B) + (1-A)
4. Growth and Distortion Theorems Theorem 4.2: If f be in the form (1) and f €
In the next theorem, we formulate some properties Ta(p,6,4,B). If |z| =7 >0, then
of growth and distortion of the function f € 1 AMA+86(m+1D)M) ,
T,(p, 8,4, B). N S FR <If@)l
_1 AmA4sm+ 1Y)
= r2 n+1+nm
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Proof: Suppose f € 7,(p,6,A,B). Define the
following derivative:

%e - Zalzl) <|If(2)' < %(% + Zalzl)

By referring to theorem 3.1, we find

1™ +sm+Dm)| ., ,
E T I+ )" lzI'" < If (@)l
P
~z|?
LA™+ 6m+1DM)| .,
m+1+)m "Zl

Substitute [ = 1

1 1M1 +6(m+ 1))

- — < !

BE i+ V@
_ 1 A+ Sm+ DY)
=12 (m+1+)m

And when |z| =1
1 (A +680m+ 1" ,
- <
SR T mrirn @

_ 1 A48+
=72 m+1t)m

5. Radii at Starlikeness and Convexity

We can obtain a radiiof starlike and convex for
T(p, 6, A, B) by the following theorems.

Theorem 5.1: Itis said that f(z) € T3(p, 5,4, B)
of the form (1). Then f is meromorphically starlike
oforder,0<A<1lin|z| <r(p b4 B)

where

rl(p’ 6; Al B)

M1+ 8m+ 1)UL - B)) + (1 — A)(1— 1)

TJPS

|-z'+XLlaz' +27' + Y a2
h | z71+ Y a7

|

B0+ Dz
- 1+ Z alZl+1

Y+ 1)a,z"
z71+ Y a;7!

].z

- |tz < zaltiza]

<

~ lz1l-lz2l

(From properties of absolute

Z1+2Z

value)

Z0+ Dagz?
v | 1 +Zalzl+1

(L + Daylz|*?
T 1 Zaylz]?

X+ Dagztt
“Tryagm A

Y+ Daylz|* < 1 - DA - Zay |z

Y+ Daylz|*t <1 - Fa;lz|* - 2
+2A%a;|z|"™*?

YU+ Dalz|"* < Talz| A -1) -1+ 1
YU+ Dalz|"*"t =YA - Dalz|"* < (1 -2)
SU+D+A=Dalz|*r <1 -2)

S+ 2 - Da|z|H*?

<@

) (12)

A-B)m+1+)™
a; <
1 +6m+1)M(UA-B))+(1-A4)

X

By using equation (12)

A-B)n+1+)™1+2-2)
A +8(m+ 1)1 —B)) + (1 — 4)
<(1-2

|Z|l+1

1
T+1

S A-B)n+1+0)"(1+2—2)
And f of the form equation (1).

Proof: First, we will prove that

zf1(z)
7 1 1l<1 =
f(@) + |_

A
zf'(2) 7@ | (@)
@ 1‘ 7o @
_|e(=z*+ ¥ Laz" ) + 2z + Y a2t
a z71+ Y a7t

|Z|l+1
_AmA+8m+ DMUA-B) + A - AL -2
= A-B)n+1+1)™(1+2-2)

|z

_|[Ama+sm+nmaa - By + 1 - -2 w1
= A-B)n+1+)™m1+2-2)
T

M+ 8m+ 1)1 = B)) + (1 —A)(1— 1)
A-B)Yn+1+)m(1+2-2)

= inf|
inf|

Theorem 5.2: It is said that f(z) € T;(p, 8,4, B)
of the form equation (1). Then f is
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meromorphically convex of order a, 0 < @ < 1in
|z| < 7ry(p,6,4,B)

Where

r,(p,8,4A,B)

A+ sm+D)M(IA-B)+ (1 - A0 - a) =
‘%5’1{ A-B)n+1+0)"(+2—-a) }

And f of the form equation (1).

IO PP

Proof: First, we will prove that
f1(2)

a

|2f "(2) + zf'(2)
f'(2)
22724+ 311 - Dayzt —2z72 4+ 2Y la;z' ™!
-z 2+ Yla;z!-1

S =1+ 2)azi?
Tz 2l
S — 1),z 1

R P

2

UG Da,z"** YI(+ Dazt+?
T =14 Ylaz | T 1 =Y lazttt
<(1-a
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