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Abstract

This paper introduces a Certain Subclass of Meromorphic Univalent Positives
Coefficients Defined by the g-Difference Operator. Coefficient estimates are investigated and
obtained, and the upped bound is calculated.
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1. Introduction

For 0<w<1,letf, indicate the class of the form's univalent
meromorphic functions:

f@) = — 42 anz" f(w) = oo,

defined in the unit disk U= {z € C; w <|z| <1} .Alsolet£,3,0< f < 1be

the subclass of function f in £, which has the expansion:
B o
f(Z) = Z—w + Zn:l anzn ’ (1)
where = Res(f,w),with0 <w <1,z€C.
The function f given in (1) is studied by Jinxi Ma [5] .The function
f € £, is said to be a meromorphically starlike (convex) function of order o if
and only if
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Cpa ('@

Re{f(z)}>o',0Sa<1,ZEU 2)
_ zf"(2)

Re{1+f,(z)}>a,0sJ<1,zeU 3)

The subclass of such functions has been studied by [3](see also [1, 2],[4],[6-
71,[9-14]). Let Ez,ﬁ < £, consisting of functions of the form:

fz) =Lt +32 a,2", )

VA0

It is known that calculus without the idea of limits is called g-calculus.
Because it has so many important uses, it has impacted many scientific areas.
Tang et al. [8] defined the g-derivative for meromorphic functions f € £, by:

f(2)-f(qz) 1 I _
0,f(2) = 751_11)22 ==t Yioalnlga,z™?, (5)
where
. _ 1—qj
i, = 2. ©)

Asq— 1—,[jl; =jand 9,f(2) = f'(2). For f€ £up - let
£3/(z) = f(2),
Bla+)z-w)

1 —
£q f(2) =z0,f(2) + P YP—

) _ 1 Ba+Dz-w)
£q f(Z) - Zaq (Eq f(Z)) + (z-w)(qz—w)’

and forn € N = {1,2,3, ...}, we can write
_ - B((q+1)z-w)
£f(2) = 20437 f )+ priara)
= wa + Yokl azk. @)
Now, we define the following

Definition 1:The function '€ £7 (w, B) if it satisfies

( (7 f<z>)'>

7@

~ 7 |<1,(n €N.=NU{0}. (8)
Aef r@) |,

N"aro |°

2. Coefficients Estimates
Unless indicated, for some 0 (0 <0 < 1),let0< g <1,(n € N.),0< B <

1,0<0<1,z€U and £ f(2) =L+ T2, [k]} apz".

Theorem 1: Let f(z) be defined by (4). Then f€ £7 (w,f) if and only if
Sialkls o < £ ©

1-w

Proof: Assume f'€ £7 (w, B), then (8) holds true.
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Therefore
!
(4 /@)
q( Eyie) )“
— <1.
z(£% f(2)
q( (EZ f(2)> )'1
q
Also,
a(#(e7 r@) )+e3 1)
!
a(2(e8 r@) )-E3 r@)
Then

(gt BRI e ane el X I ezt

025y 52105 k 2k -G S 1] ayzk)

So,

Nt R R et L L W
a2yt Sl k a2k -GE+ B2 e axz¥)

Now , when z— 1- we get:
= 5)2+q2k KT K apt B 582 T ak

2+ B K1 e o )~(gEo+ i K12 k)

((1 —w)
So,
G q Xialkly k iy Zealkd o
- w)z +q Y- 1[k]n k ay + Zk 1[k]

Hence

q-—=z

Sk} @ < £

1519

Conversely, let condition (9) be true to prove that f€ £¢ (w, 8) we have to

show that

<0.

z Z z zZ
(£7 £ @) (£3 F @)
‘q( are )t e )71

2(£7 f(Z))’ 2(£] f(Z))’ _
|q< £ f(2) >+1 _|q< £ f(2) -1 =

Kkl e az*) + L= Sk azt| —|a (222

(z-w)?

Now,

Jo(=575

zz;l[k]q koagz) — (55 + ZRalk]} azt)|
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-+ L = [ k]G @z lgk - 1] -

zw)

= |Xi K]} arz[qk + 1] -
Bza_ _ B
(z-w)?2 z-w

=[Skl @z lak + 1] = (225 - 2| - [Sinalk]; awzlak - 11 -
(L qu P21,

z—w  (z-w)?2

When |z|=1, therefore

< Yi=alklg axlgk + 1] +

Ba
(1-w)?

- w)z_E_Zk 1[k]g algk = 1] = —-
< Yiealklg algk +1—qk +1] ——
< 23 [k]g ak__<0

Therefore by the maximum modulus principle, we have f€ £7 (w, ) .

Corollary 1: If f€ £7 (w,B) , then we have
B
a, < m (10)

Equality is attained for the function f:
-5 L Bk
f(Z) T z-w + (k]G (1—w)Z
Let £ (w, B,m) < £ (w,B) consisting of functions:
f@ =L+ i v, a0, (1n
with0<m < 1.

Theorem 2: Let f(z) be defined by (4), then f (z) € £ (w, B, m) if and only if

Skl @ < L= (1 - m), (12)
Proof: Assume that
— _Bm
@ = o (13)
In (9), we have
pm ) B
w T Zic2lklg @ < 575 (14)
Which implies (13) the equality accurse for
Bm B1-m)
f(Z) (1 w)Z+Zk 2[k]"(1—w)z (15)

Corollary 2: Iff(z) € £7 (w,f,0,m)

Ba-m)
U S im0 & 22) (16)
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Theorem 3: Iff'(z) € £¢ (w, B, m), then

S @ < g (1= m), a7

__B
17 1-w)

Proof: Let f(z) € £7 (w, B, m).Then in view of (13), we have

Tkl a, < £=(1—m), (18)
Then [2]3(1 — ) £, a, < f(1—m)

which is immediately yields the result.
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