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Abstract

In the present paper, we introduce a new subclass of meromorphic univalent
functions, which are defined by quantum calculus. We define the class Y.(n, g, 4, a)
of meromorphic univalent functions and obtain coefficient estimates, distortion
bounds, closure theorems, Hadamard products, radii of starlikeness, convexity and
close to convexity for function in this class. Further we study a class preserving

integral operator. Finally, we determine partial sums for the functions of this class.
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1. Introduction
The family of meromorphic univalent functions f(z) of the form
f @) = + Tty ar
(1)

in the open unit punctured disk U* = {z:z € C,0 < |z| < 1} is denoted by > . It is

easy to verify that this function has a simple pole at the origin with residue 1.

Suppose that Y.*(a) represent the subclass of meromorphic starlike functions of

order a consisting of functions of the form (1) satisfying the criteria

zf'(2)
f(2)

—Re{ }>a,(0£a£1).

Similarly, a function f(z) of the form (1) is said to be meromorphic convex
functions of order « if it satisfy the following condition

zf''(2)
(@)

—Re{1+ }>a,(0<0c<1).

The class of meromorphic convex functions of order « is denoted by ) .(a). These

classes were initially studied by Cluine[6] and followed by many researchers, see

(111,121, 31,171, [11], [12], [13]).

Let ), be the subclass of )’ consisting of functions of the form

1 o0
f (2) =;+Zk=1|ak|zk

(2)
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The theory of q-calculus (quantum calculus) was first introduced by
Jackson ([8],[9]). The application of g-calculus is a recent topic of study in
univalent functions and it has sparked significant curiosity among scholars owing to
its vast range of utilizations across diverse areas of Mathematics and theoretical

Physics.

The basic concepts of g-calculus was found in the text book Aral et al [5] and a
survey article by Srivastava etal ([10], [17]) Note worthy recent contribution in this
area were found in ([4], [15],[16],[18]).

Tang et al. [18] defined the g-derivative for functions f(z) of the form (1), as

follows
_f(2)—f(q2)
Pl ===
= —q% + Y[kl agz*? : (0<qg<1) :
(3)
where [k], = 11__qqk

It is easy to verify thatq » 17 [1], —» 1 and lim,_,D,f(z) = f'(2) .

Now, we define g-Salagean derivative for function f(z) of the form (1) as

D2 (2) = =+ T [k ay 2"

(4)

Using the above definition, we introduce a new subclass Y (n, g, 4, @) of ) consisting

of functions of f(z) of the form (1) .

87



Al-Qadisiyah Journal of Pure Science Vol. (31) Issue (1) (2026) pp. 85— 108

Definition 1.1: A function f € } is in the class }.(n, g, A, a) if it satisfies

B Re {(1+2/1)Z(D[; f(2) + 222 (Djf(2) "

7 a} =0 ,
(1+)D§ f(2)+Az(D f (2))

(5)

for some —1<1<0,0<a<1,n€N,,0<q<1, where Df(z) is a g-

salagean derivative of f(z) defined by (4) .

Yo g, A a) =3(n,q,4,a) Ny, .

In the present article, we obtain coefficient bound, distortion bounds, convolution
condition convex combination, radii of starlikeness, convexity and close-to-
convexity. We also discuss a class preserving integral operator and partial sums for

this class.
2. Main Results

In the first theorem of this section, we obtain sufficient condition for f(z) in the class

Y(n,q, 4 ).
Theorem 2.1: Let f € ) If

Y1k + )1+ A+ AR [k]G lag]l < (1 — )
(6)

thenfe Y (n,q, 1, a),
whereze U*, -1 <1<0,0<a<1,neN,,0<qg<1.

Proof: If the inequality (6) holds, then we have to show that

_Re{(1+2,1)z(ugf(z))’+ Az2(Dlf ()"

7 - a} >0
(1+A)DZ f (2)+Az(D} f (2))
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Let A@ = —(1+20z(Dpf () - 222(Dif ()" — a{(1 + DDIf(2) +
1z(Dif (2)) '}

B(z) = (1 + )DIf(2) + Az (Dg;f(z))'.
Now, we have to show that
14@) + B(2)| - 1A@) — B(2)| > 0.
Now, it follows that

|A(2) + B(2)|

- |-+ 20)2(D7 f(2)) - 222(Djf ()" — {1 + DDRf (2) +
22(Dpf(2)'} + (1 + DDFf (2) + Az(D}f (2)) |
= |22 — i [+ 220k + Ak(k — 1) + a(1+ 2) + dak — (1 + 1) -

A [K]? z’<|

(k1% lak| |z|*
and
|A(2) — B(2)|

= |—(1 +20)z(DIf(2)) — 222(DIf (2)) —a {(1 +)Dgf(2) +

22(Df @)’} = (L + DDPf(2) + 22(D}f @) |
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= |‘7“+z,2°=1[—(1+2,1)k—,1k(k— D-—(1+NDa—Aa—(1+21)—

k] (k]2 ay zk|

< l“—l + Y01+ 2Dk —Ak(k—1D)— A+ Da—Aa—(1+ 1) —
Ak] [k]7 |ag| |z]* .
Therefore, we conclude

|A(2) + B(2)| = |A(2) — B(2)|

2(1-a)

|z]

=31 2((1+ 20k + Ak (k — 1) + (1 + Da + Aak) [K]7 |ay| |z|*

>2 (TF = Tylk+ @) (1+ A+ AR [K]E |ae |zI)

|z
The last expression is bounded below by 0 if
21 -a) - Z(k + ) (1+ A+ ) [K]2 laxl | =0
k=1
= Yke1(k+ ) (1 + A+ ARk lax| < (1 —a).
and hence the proof is complete.

The result is sharp for the function

1 % 1-a k. k
t (2) =2+ Lk=1 Grmaeraons * 2
(7)
where Y- lxx] = 1.
Theorem 2.2: Letf€ ), ,thenletf € Y;(n,q,4, @), then
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Yii(k+a) (1 + 2+ A)[K]E lagl < (1 —a)
(8)

Proof: In view of Theorem 2.1, we need to prove thatif f € Y;,(n, g, 4, a), then

_Re{(1+2/1)Z(DZILf(Z)),+ Azz(Délf(,z))” _ a} >0,
(1+A)DZ f (2)+Az(D} f (2))

14

—(1+z/1)z(Dz;f(z))'—Azz(nz;f(z)) —a{(1+/1)oz;f(z)+Az(oz;f(z))'}

>0

Re [}
<(1+/1)Dgf(z)+,1z(ngf(z)) )

Re

{—(1+z,1)z{;—21+z,;'°=1[k]3 akkzk-l}—;Lzz{Zi3+z,‘;°=1[k]gakk(k—1)zk—z}—a{(1+,1){§+z;;°=1[k]gakzk}+,1z{;—21+z;;°=1[k]gc

A+D+ZR KR arzk }+Az{ 3+ 25 kIR agkzk=1)

>0
L= T (ke + Ak + k2A + a + Aa + Aak) ai[k]3zF = 0
1‘7"‘—2,2°=1k(1+,1+)Lk)+a(1+,1+/1k) >0

Yk +a)(1+2+2k) < (1—-0a).
Taking values of z on the real axis so that letting z — 1, obtain the desired result.
Corollary 2.2: For f(z) € ),;(n,q, 4, a),

1-«
e < [(k+a)(A+A+2K)[K]E] k= 1.

3. Growth and Distortion theorems

Theorem 3.1: Forfe€ );(n,q,A,a)and 0< |z| =7 < 1,
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1 (1-a)
If@)| = ;T (1+20) (1+a)
and

1 (1-a)
If(@)| = T QezhQte |

The sharpness is attained for

_ 1 (1-a) _ .
f (z)= . + Trznarm 2 at z =r,ir.
)

Proof: Since fork > 1,

1 +2DA+ ) Xpoqlag] < XU+ A+ 2k) (k+ o) [k]f lagl < (1 —a) .

co (1-a)
Zk:ll kl (1+20)(1+a)

Since f(z) = i + Y2, a,zk.
From (4) and (9), we have
1 o0
F@) = [+ Ie, a2

1
< 7 + Yrelagl |z|*

IA

1 0
- + 1 Yo ax

1 (1-a)
— r  (A+20)(1+a) r.

Similarly
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1 [00]
@Iz 2 =7 g
k=1

1 (1-a)
If(@)| = T Qezhate |

Theorem 3.2: Letf€ Y5 (n,q, A4, a) thenfor0< |z| =r <1,

1 (1-a)
|qu(z)| = g2 (1+20)(1+a)

and

(1-a)

1
|qu(z)| S qr? T (1+20)(1+a)

The results are sharp for the function defined by (9) at z=r,ir .

Proof: Note thatf € }};,(n,q,4, a) © D,f € };,(n,q, 4, a) . Using Theorem 2.1, we

have
(1 + 201 + @) Z[k]g la,| < 2(1 + A+ 2k (k + @) [k]2 lag] < (1—a)
k=1 k=1
that is,
o) (1-a)
Zk=1[k]g AU = (1+a)(1+221)

(10)
It follows from (5) and that(10)
Dof @] 2 = — ERalkly laxl

> 1 _ (1-a)
- qr? (1+a)(1+22)
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and

IDof ()] < + Yk=1lklq

(1-a)

This completes the proof.

4. Closure theorems

Let f; be defined, forj=1,2, ......

qr? | (+a)(1+24)

1 P
fi@ = - + Yz a, 2" ( ay,j = 0)
(11)
Theorem 4.1: Let f; € Yo(n,q, A, a),j=12,...mthen
h(z) =Y fi(@(g=0Yt¢=1)

(12)

also, h(z) € Y5 ,(n,q, 4, a).

Proof: Using equation (11), we can write

1 o0
h(z) = -+ Zk=1(25nzlcj ak,j) z"

Since f; € ¥.5,(n,q,4, @) , then

Yk +a)(1+ A+ Ak)[k
Now

Y1k +a) (1 + A+ 2Ak)[k

1g |ak1| <s(1-a).

17 (X7 qax )
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=Y ¢ [Eieatk + (1 + 2+ A)[K]G ay 5]
< Qhig)-o=0-a) .

Hence h(z) € }7,(n,q,4,a) .

Thus, the proof of Theorem 4.1 is complete.

Theorem 4.2: Let f,(z) = § and

_ 1 (1-a) k
fi(2) = z + [(k+a)(1+2+2k) [k]2] Xz (k21)

(13)

Thenf€ Y7 ,(n,q, 4, a) = 1(2) = Xp_ouk fx(2),

where p =0 (k =0),Y 50 tx = 1 and f,(z) ,k = 1 are the extreme points.

Proof: Let

(1-a)

k
1+2+2K)[K]7] X Mz

f(z) = Yi=otk fx(2) = i + Z’o(o=1[(k+a)(

Then

[(k+a)(A+2+2K)[K]Z] (1-a)
(1-a) [(k+a) (1+2A+2k)[K]"] X Hie
q

2=t

= k=1 =1—po <1,
So by Theorem 2.2, f € Y7 (n, q, 4, a).

Conversely, let f € Y',(n, q, 4, «). Then

(1-a)
| | < [+ @) (1+ 2+ A1) [K]7] (e 2 1).
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By setting
_ [(k+a)(A+2+2K)[K]Z]
and

to=1—Xpq ti »
It can be seen that f can be written as in (13).
5. Radii problem for the class Y ;,(n,q, 4, a)

In our next theorem, we obtain the radii of close-to- convexity starlikeness and

convexity.
Theorem 5.1: Suppose f € Yi(n,q, A, a). Thenfor0 < 6 < 1,fis
(i) close-to-convex of order & in |z| <1,

= Tl(n, Cl; /1; a, 5)

1
(1-8)[(k+a)(1+1+1k) [k]g]]m

k(1-a)

: = inf (14)

( i7) starlike of order § in |z| < 1,

r, = 1r0nqAa,/d)

1
= inf [(1—6)[(k+a)(1+l+lk)[k]g]]k_ﬂ

(1-a)(k+2-6)

(15)
(iii) convex of order § in |z| < 13,

r3 = rn(n,q A a,d)
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1
_ . [ (1-8)[(k+a) (1+2+2K) [k]g]]lk“

(1-a)(k+2-6)

(16)
f(z) given by (16) gives the sharpness.
Proof: To prove (i) it may be shown that
|1z22f'(z2)+1]|<1-6 for|z| < rn(n,q, A a,F).
From (4), we have

2%f"(2) + 1| < Xy klag| |z
Thus

1z2f'(z) + 1] < 1-6,
If

Sy (25) lawllzl <1

(17)
But, by Theorem 2.2 and (17) will be true if

k (k+a)(1+A+Ak) [K]%
(_) 2" < e

1-6

That is, if

1

(1-8)|(k+a) (A+A+Ak) [K]}|k+1
o [BLDOAOMET i

which gives (14).
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To prove (ii) and (iii) it may be to show

]f @ 4 1| <1-§ forlz| <y, (18)

]f (Z)+2| <1-§ forlz| <7, (19)
respectively, by using arguments as in proving (i), we have the results. .
6. Hadamard products

To prove our results in this section, we will use the technique of Schild and

Silverman [14].
Let f; be defined by (11). Then for m = 2, the modified Hadamard product is
defined by
1 oo
(i *f2)(2) = ~ + Xkz1 Q1 G2 "= (fo* f). (20)

Theorem 6.1: If f; € Yiv(n,q,A a), then

(f1 * f2)(2) € Xy(n,y,4, @),

where

(k+1) 1-a)?

vy =1- (k+@)2(L+ A+ K] + (1-a)? (21)

The result is sharp.

Proof: We need to find the largest ¥ such that

[(k+y)(1+A+2k)[K]
(1-y)

Yi=1

|ak1ak2| <1.

Since
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[(k+a)(A+2+2K)[K]}]
(1-a)

Yic=1
(22)

lar;| < 1,G=12)

Then Cauchy-Schwarz inequality yields

o [(k+ta)(1+2+2K)[K]2]
D=1 o) ! lakiar.| <1

(23)

Thus it is sufficient to show that

o  [k+Y)(@+A+2k)[K]Z] o [(k+ta)(1+2+2K)[K]2]
Zk=1 (1—)/) 2 |ak,1ak,2| S Zkzl (1-a) 1 |ak,1ak,2|
(24)
That 1s,
[(k+a) (1+A+2K) [K]Z] (1-¥)
V10kz S [(k+y) (1 +2+20) [K]2] (1-a) (e 2 1).
(1-a)
V W1z = [(k+a) (1 +2+ 200 [K]2] (k= 1).
We need to prove that
(1-a) [(k+a)(1+A+2K)[K]2](1-7) (k> 1)

[(k+a)(1+A+20)[K]g] — [(k+y)(A+A+2K)[K]F](1-a)

Or, equivalently, that

(k+1) (1-a)?

y =1- (k+@)2(1+A+AK) [K]7 + (1—a)? (k=1) .

Since
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(k+1) (1-a)?
(k+a)2(1+A+Ak) [K]7 + (1-a)? ’

(pq(k) =1-

is an increasing function of k (k > 1), letting k =1, we obtain

2(1-a)?
C+a)2(1+20) + (1-a)2”’

VY < @q(1) = 1-

which is (19).

The result is sharp for the function f;(z) = f,(z) = f(z) given by (9).
7. A family of integral operators

In this section, a family of integral operators for functions belonging to the class

Yv(n,q,4 0) .

Theorem 7.1: Let f(2) € Y5 (n,q, A, a). Then F,(z) defined by

F.(2) = ¢ [ u® f(uz)du (c > 0) ,
(25)

isin Y}q v (6) , with

2(1-a)c
(1-a)c +(1+a)(c+2)(1+22) °

6 = S(a,A,c)=1 —

The result is best possible for f(z) defined by (9).

Proof: Suppose f(z) = i + ¥, apz® € Yi(n, q, 4, a), we have

1 1 oo
F(z) =clyufluz)  du =7 + I W

(26)

It 1s sufficient to show that

100



Al-Qadisiyah Journal of Pure Science Vol. (31) Issue (1) (2026) pp. 85— 108

(k+6)c

o k
Zk:l(l—é‘)(k+c+1) la,lz® < 1.

(27)
Since f(z) € Yv(n,q, 4, a), we have

(k+a)(1+A+AK)[k]g
(1-a)

Z;ozl a <1

Thus (27) will be satisfied if

(k+68)c < [(k+a)(1+2+2K)[K]7]
1-8)(k+c+1) — (1-a)

For each k,

Or

5 <1— 1-a)(k+1)c
- (1-a)c+ (k+c+1)(k+a)(1+A+Ak) [k]y

(28)

Since the right side of (28) is an increasing function of k, by putting k = 1 in (23),

5 <1— 2(1-a)c

- (1-a)c +(c+2)(1+a)(1+21) °
Hence the theorem is proved.
[

8. Partial sums

Let f(z) of the form (1),
(@) = -+ Thoy ezt

and
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Pqra, 1) = [(k+ )1 + 2+ Ak)[k]}]

(29)
In the next theorem, we determine bounds for % .
Theorem 8.1: If f € ), satisfies (12), then

f(2) Pqs+1— (1—a)

I ) > Iastl v U
Re(fs(z)) - Pg,s+1
where

- (1-a), ifk=12,.....5
Pak = {goq,sﬂ, ifk>s+1
(30)
The result is sharp for function
— 1 A-a)  s+1

f (2) -+ — z

(B1)
Proof: Define w(z) by

1+w(z) __ Pgs+1

_ Pgs+1~ (1-a)

[f(Z)

1-w(z) T (1-a) fs(2)

s k+1 , (Pq5+1) yoo k+1
1+ Y5—q10akZ +( (1—a)) Ykes+1AkZ

1+Y 5=, agzktl

It must be shown that |w| < 1. Now (32) yields

Pq,s+1 %) k+1
( (1-a) ) Lie=s+1 UkZ

W(Z) = Pq,s+2

pos .
242 Y5  apzktl + s Y oqq Az

102
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Pq,s+1 o
( (1—6{)) Zk:s-}—llakl

s Pq,s+1 0 .
2-2 %5 qlakl - (L) Tigsalaxd

lw(2)| <

Now , |w| < 1ifand only if

Pq,s 0
( (1q—c;) Yi=serlail <2 =2 %p-slail,

or, equivalently,

@
Yr=1larl + Zl?:s+1(1qs+1 lag| <

From (12), it is sufficient to show that

® Ok
=110k + Xresi1 qs+1| agl < Y- 1(1-a) —1= lagl ,

(1-a 1-a)
That 1s
Pgr— (1-a) 0 Pqk
k=1 (CIIEIT) lay| + Zk=s+1( .
(33)

i
For z = res+2 we have

[0y 00 i g _ o
fs(2) Pgs+1 Pq,s+1

Pgs+1— (1-a) _
= 22—~ wherer— 17,
Pq,s+1

which shows that f (z) given by (31) gives

f5(2)

In the next theorem, we determine bounds for —— @)

103
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the

)xlakl > 0.
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Theorem 8.2: If f € ), satisfies (12), then

fs(2) Pq,s+1
IstZ) > —rastt
Re (f(Z)) = Pqsest (A-) ’

(34)

where ¢, 5,1 defined by (29) and satisfies (30) and the resultis sharp for the function
defined by (31).

Proof: The proof follows by defining

1+w — Pgs+1t (1-a) fs(2) _ Pqs+1
1-w (1-a) f(2) Pgs+1t+ (1-a) '

The reminder part is as in theorem 8.1 so, we exclude it here.

qu(z) qus(z)
d .
Dafs@ ¢ Do (2)

In theorem 8.3, we determine bounds for

Theorem 8.3: If f € ), satisfies (12), then

Re (qu(z)> > Pgs+1— [5+1]q(1_a)
Dy fs(2) o Pgs+1
(35)
and
quS(Z) Pq,s+1
>
Re (qu(z)> T Pgs+1 t[st1]g(1-a)
(36)

where @11 = [s+1],(1 —a)and
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klg1—a) ifk =12,....s
goq,k > [k]q ( (Pq,s+1> ’ lf k > s

[s+1]q
(37)

The result is sharp for the function defined by (31).

Proof: We write

1+w(z) _ Pq,s+1 % |:qu(2) _ (‘Pq,s+1 - [S+1]q(1_0—'))]
1-w(z)  [s+1]g(1-a) Dy fs(2) Pgs+1 ’
Where
Pq,s+1 0 k+1
(ritatiee) Seonilkly oz
W= S+1 k+1 Pq,s+1 00 k+1
2+ZZ [ ]qakz + (m) Zk=s+1[k]qakz

Now, |w| < 1lif and only if

Pq.s o0
feallelglail + (22— ) Bl oyl < 1.

From (6), it is sufficient to show that

Pq,s 4
eallelg lal + (2 ) Bl lae] < Ee 225 Loyl

s+1],(1-) 1-a)

That is

Pgk ~ [k]g(1-a) oo [s+1]g 9qk — [Klg g,
‘ISC=1( 2 (1_:) ) |ak| + 2k=5+1( q[s_l_qll;q(l_;) 4 +1) |ak| > 0.

To prove (36), define the function w by

4w _ [s+1]q(1—a) +@g,s+1 [qus(z) _ Pq,s+1 ]
1-w [s+1]4(1-a) Dqyf(2) [s+1]g(1-a) +p7siq |’
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and by similar arguments in the first part, we get the desired result.
Conclusion.

In this article, we introduced and studied a new subclass of meromorphic functions
with positive coefficients by applying g-derivative operator. We obtained coefficient
inequalities, distortion theorems, closure properties, radius results, and sufficient
conditions for starlikeness, convexity, and close-to-convexity for functions
belonging to the defined subclass. The results established in this work not only unify
various existing results available in the literature but also extend many earlier
investigations related to meromorphic starlike function classes. The inclusion of the
g-derivative operator provides a broader framework and reveals new connections

between g-calculus and geometric function theory.

Acknowledgement. The authors wish to express their sincere appreciation to the
reviewers for their valuable suggestions, which significantly enhanced the quality of

the article in present form.
References:

[1] A. Aral, V. Gupta and R.P. Agarwal, Applications of q-Calculus in Operator
Theory; Springer: New York, NY, USA, 2013.

[2] A. Schild and H. Silverman, Convolution of univalent functions with negative

coefficients. Ann Univ. Mariae Curie Sklodowska Sect A., 29 (1975),99-106.

[3] B.A. Frasin and M. Darus, On certain meromorphic functions with positive

coefficients, South east Asian Bull. Math., 28(2004), 615-623.

[4] CH. Pommerenke, On meromorphic starlike functions. Pacific J. Math. ,

13(1963), 221-235.

106



Al-Qadisiyah Journal of Pure Science Vol. (31) Issue (1) (2026) pp. 85— 108

[5] F.H. Jackson, on g-definite integrals, Quart. J. Pure and Appl. Math., 41
(1910), 193-203.

[6] F.H. Jackson, On g-functions and a certain difference operator. Transactions

of the Royal Society Edinburgh, 46(2) (1909), 253-28]1.

[7] H. M. Srivastava and S. Owa, Current Topics in Analytic Functions Theory,
World Scientific Singapore,1992.

[8] H.M. Srivastava, Operators of basic (or g-) calculus and fractional g-calculus
and their applications in geometric function theory of complex analysis. Iran. J.

Sci. Technol. Trans. A Sci., 44 (2020), 327-344.

[9] H. Tang, H.M. Zayed, A.O. Mostafa and M.K. Aouf, Fekete- Szeg6 problems
for certain classes of meromorphic functions using g-derivative operator, J. Math.

Res. Appl., 38(3) (2018), 236-246.

[10] J. Clunie, On meromorphic Schlicht functions, J. London Math. Soc.,
34(1959), 215-216.

[11] J.E. Miller, Convex meromorphic mapping and related functions. Proc.

Amer. Math. Soc., 25(1970), 220-228.

[12] M. K. Aouf, A certain subclass of meromorphic starlike functions with

positive coefficients. Rend Math. Appl., 9(7) (1989), 225-235.

[13] M.K. Aouf , A.O. Mostafa and F.Y.AlI-Quhali, Class of meromorphic
univalent functions with positive coefficients associated with generalized q-
Saldagean operator, Journal of Taibah University for Science, 14(1) (2020),1544-
1553, DOI:10.1080\16583655.2020.1844994.

107



Al-Qadisiyah Journal of Pure Science Vol. (31) Issue (1) (2026) pp. 85— 108

[14] M.K. Aouf and H.M.Hossen, New criteria for meromorphic p-valent starlike
functions, Tsukuba J. Math.,17(2) (1993), 481-486.

[15] M.K. Aouf, On the coefficients of some meromorphic classes of order o and

type B, Rend. Math. Ser., 7(8) (1988), 211-221.

[16] M.L. Mogra, T.R. Reddy, and O.P. Juneja, Meromorphic univalent functions
with positive coefficients, Bull. Aust. Math. Soc., 32(1985), 161-176.

[17] T.M. Seoudy and M.K. Aouf, Coefficient estimates of new classes of q-
convex functions of complex order., J. Math. Ineq., 10(1) (2016), 135-145.

[18] T.M. Seoudy and M.K. Aouf, Convolution properties for certain classes of
analytic functions defined by q—derivative operator. Abstract and Appl. Anal.,
Vol. 2014(2014), Article ID 846719, 1-7.

108



