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1 Introduction
Let A (p) denote the class of functions of the form:
fl2)=2"+4 ) a2 (peN=1{1,2,3,.}), (1)
k=14p

which are analytic and p-valent in the open unit disc U = {z € C: |z| < 1}
and let A(1) = A.
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Let Py (v,p) (k> 2,0 <~ < p,p € N) denote the class of functions
=p+ > o (2)
k=1

which are analytic in U and satisfy for every r < 1 (z =rei? €U ) the
conditions

(1) 9(0) = p,

T Re{g (2)} =1
@) /O LM < k. (3)

The class Py (7, p) was introduced and studied by Aouf [2].
We note that:

(1) Py (a,1) = Py () (kE>2,0<~<1) (see Padmanabhan and Parvatham

[17]);

(2) P, (0,1) = P, (k> 2) ( see Pinchuk [20] and Robertson [23] );

(3) P(v,p) = P(v,p), (0<vy<p, peN), where P(v,p) is the class of

functions g of the form (2) and satisfy the conditions ¢ (0) = p and Re {g(z)} >

7, (0 <y <p)inU;

(4) P, (0,1) = P, where P is the class of functions with positive real part in

U;

(5) P2 (v,1) = P(7) (0 <y <1),where h(y) =(1—7)p(2)+7, h(z) € P(7)

and p(z) € P.

From (1 2), we have ¢g(z) € Py (v,p) if and only if there exists g; €
P (v,p), i = 1,2 such that (see [2])

06 = (F+3) a0 -(1-3)ee Gev. @

For analytic functions f (z) € A(p), given by (1) and ¢ (z) € A(p) given by

#(z) =22+ > b2* (p €N), the Hadamard product (or convolution) of
k=1+p

f(z) and ¢ (2), is defined by

(f %) (2) =2 + Z agbrz® = (¢ * f) (). (5)

k=1+p

Let aq, Ay, ..., a4, Ay and By, By, ..., B, Bs (¢, s € N) be positive real para-
meters such that
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1—1—28:3]-—2(1:14]- > 0.
j=1 j=1

The Wright generalized hypergeometric function [28] (see also [27])

Q\IIS [(ala Al) ZRRS) (aqv Aq) ) (517 Bl) L) (ﬁs? BS) ; Z] —q \F [(ai7Ai)1,q ) (ﬁza Bi)l,s » %

is defined by

—e

F (CYZ' + kAZ> o
— U).
T (zeU)

Q
S
»
B
S
z
=
p_u
g
ILJ
I
Eonl
I
=N}

[ (8; + kB;)

@
I
—

IfA;=1(t=1,....q) and B; =1(i =1,..., s), we have the relationship:

Q¥ [(ai, D)1y (B D)y z] = JF(a1,.,aq B, ... 84 2)

where ,F (al, g B, ﬁs;z) is the generalized hypergeometric function
(see [27]) and

I (6)
1T (c)

i=1
The Wright generalized hypergeometric functions were invoked in the geomet-
ric function theory (see [21] and [22]).

By using the generalized hypergeometric function Dziok and Srivastava [10]
introduced a linear operator. In [9] Dziok and Raina and in [4] Aouf and
Dziok extended this linear operator by using Wright generalized hypergeomet-
ric function.

Aouf et al. [6] considered the following linear operator

Onas [(05 As)1 3 (B B 2 A) — A),

defined by the following Hadamard product:
Op.q.5 [(azﬁ Ai)Lq s (B85, Bi)Ls] f(z) =4 ¢ [(O‘ia Ai)Lq (B Bi)Ls sz| * f(2),

where ,? [(ai, Ai) g3 (Bi Bi)y g z] is given by
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([0, Ad)y s (B By s 2] = 9028 0, (@i, Ay g5 (B By 2]
We observe that, for a function f (z) of the form (1), we have
Op.q.5 [(O‘ia Ai)l,q ; (Bi, Bi)Ls] fz) =2"+ Z Qo (o) a2", (7)
k=1+p
where Q is given by (6) and oy, (o) is defined by

o1y (1) = I'(ar+ A1 (k—p))..T(ag+ A (kE—Dp)) )
PV T T (B, + By (k—p) .. T (B, + Bs (k—p)) (k—p)!"

If, for convenience, we write

Op.aslon; A, Bil f (2) = Op s [(a1, Ar) 5oy (g, Ag) 5 (B, Bu) s o (B Bo)L f (2)

then one can easily verify from (7) that

2 Ay (ep,q,s (a1, Ay, By] f (2))/ = 10pq.s [an + 1, Ay, Byl f (2)

—(o1 = pA1)Opgs [, A1, Bil f (), (A1 >0). 9)

For p = 1, 0145 |01, A1, B1] = 6[ay] which was introduced by Dziok and
Raina [9] and studied by Aouf and Dziok [4]. We note that, for f (z) € A(p),
A=10=12..,¢9andB;=1(i=1,2,....,s),weobtain, , s (o1, 1,1] f () =
H, ,sloa)f (2), where H, , s[on] is the Dziok-Srivastava operator (see [10]).

We note also that, for f(z) € A(p),q =2, s =1and A} = Ay = B; =1,

we have:

(1) Op21(a,1;¢] f(2) =Ly (a,c) f(2) (a>0,¢>0,peN) (see [25]);

(2) Op2a [+ p ;1] f (2) = D71 f (2) (n> —p,p € N), where DFP71f (z)
is the (pu + p — 1) —the order Ruscheweyh derivative (see [11]);

() bp2r[v+p, v +p+1]f(2) = Fp(f)(2) (v > —p,p € N), where F,, (f) (2)
is the generalized Bernardi-Libera-Livingston-integral operator (see [8]);

(4) Op2i e, L;a] f(2) = 12,f (2) (a € R,c € C\Zgy,p € N) ,where the operator
I2, was introduced and studied by by AL-Kharasani and Al-Hajiry (see [1]);



42 Adwan

(5) Oporp+1,1sn4p] f(2) =ILpf (2) (n € Z;n > —p,p € N) ,where the op-
erator I, , was introduced and studied by by Liu and Noor (see [14]);

(6) 61)72,1 [A +p7 G (I] f (Z> = ]];\ (CL, C) f (Z) (CL, cE R\Z;’ A> a2V AS N) ) where
I (a,¢) is the Cho-Kwon-Srivastava operator (see [7]);

(7) Byt [1+ p, L1+ p— i) £ () = Q9P £ (2) (=00 < 1 < 1+ p,p € N), where
the operator Q") was introduced and studied by Patel and Mishra (see [18])
and studied by Srivastava and Aouf [26] when (0 <y < 1).

Now we define the following classes of the class A (p) for 0 < v, A < p and
k>2:

L0 2f(2) B
Sk(p,’y)—{f()ez‘l(p)- 8 € P (p,7), EU}, (10)
(= (2)
Cr(p,y) = f(Z)EA(p):f,—(Z)EPk(p,v),ZEU ; (11)
and
Vi (p,7,A) = {f(Z) € A(p),g(z) € S2(p,7) : ng(g) € P.(p,A),z € U} :
(12)
We can easily see that:
10 € = L es, ). (13)

We note that, for special choices for the parameters &£ and ~ involved in the
above classes, we can obtain well-known subclasses of A (p). For example, we
have

S2p (1) = 5,(7), Cap (7) = Kp(7) and Vo (7, A) = K7, A)-

The classes Sy(7), Kp(7y) and K,(7, A) denoted by p-valently starlike, convex
and close-to-convex of order v and type A (0 <y, A < p,p € N). The classes
S¥(v) and Kj(7y) were studied by Patil and Thakare [19] and Owa [16] and the
class K, (7, \) was studied by Aouf [3]. Note that S (v) =5 (y) (0<~v < 1)
is the class of starlike function of order 7.
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Next, by using the Wright generalized hypergeometric functions, we intro-
duce the following classes of analytic functions for 0 < v, A < p, and k > 2

Skp (a1, A1, Br;y) = {f (2) € A(p) : Opqs [a1, A1, Bi] f (2) € Sk (p,7) .2 € U},
(14)

Ok,p (Oél,Al, Bl;f}/) = {f (Z) € A(p) : ep,q,s [a17A1>Bl] f (Z) € Ck (p7 7) y % € U}>
(15)
and

‘/k,p (a17A17B1;77 >‘> = {f (Z) € A(p) : 0,’07(175 [@1,A1,B1] f(Z) € Vk? (pv )‘) VAS U} :
(16)
We also note that

f(z) € Crp(on, A1, B;v) & pr(z)

€ Skp (a1, A1, B1;7) . (17)

Putting ¢ = 2,s =1, ¢y = c,as = 1, 5, = a (a,c>0,p € N) and A; =
Ay = By = 1, in the above classes we obtain, respectively, the following classes:

Skp(a,67) ={f(2) € A(p): Ly (a,c) f(2) € S (p,7),2€ U}, (18)

Crp(a,c7) ={f(2) € A(p) : Ly (a.c) f (2) € Ci(p,7), 2 €U}, (19)

and

Vip (@67, 0) = {f(2) € A(p) : L (a,0) f (2) € Ve (p,A),2 € U} (20)

We also note that

f(z) € Crpla,cy) < pr(z)

€ Sk,p (CL, G V) . (21)

Remark 1. (1) The classes Sy (a,c;7), Crp (a,¢;7y) and Vi, (a, ¢, A) given
by (18),(19) and (20), respectively, correct the definitions of the classes intro-
duced by Hussain et al. [18, Definations 1.1, 1.2 and 1.3, respectively];

(2) Putting k = 2, in (18), (19) and (20), respectively, we correct the
classes introduced by Hussain [12, Definations 1.1, 1.2 and 1.3, respectively].
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2 Preliminary results

In order to prove our results, we need the following lemmas.

Lemma 1 [15]. Let u = uy + iug and v = vy + vy and ® (u,v) be a complex-
valued function satisfying the conditions:

(1) ® (u,v) is continuous in a domain D € C2.

(2) (0,1) € D and Re® (1,0) > 0.

(3) Re {® (iua,v1)} > 0 where (iug,v1) € D and vy < —3 (14 u3).

If W(z) =14 c1z + 2% + ... is analytic in U such that (h(z),zh'(2)) € D
and Re {® (h(z),2h'(2))} > 0 for z € U, then Re{h(z)} > 0 in U.

Lemma 2 [24]. Let p(z) be analytic in U with p(0) =1 and R{p(2)} >0,z €
U. Then for s >0 and o # —1 (complex),

szp (2)
Re{p(z)+p(z)+g} >0 (2| <ro),
where rq is given by

lo + 1]
To = -
VAT (A2 |02 — 1)}

A=2(s+1)" + o - 1,

and this radius 1s best possible.

Lemma 3 [24]. Let ¢ be convex and f be starlike in U. Then, for F' analytic

in U with F (0) =1, d);ﬂf is contained in the convex hull of F' (U).

3 Main Results

Unless otherwise mentioned, we shall assume in the reminder of this paper that,
the parameters aq, Ay, ..., o, A, and 5y, By, ..., B, Bs (¢, € N) are positive
real numbers, 0 <y, A <p, k> 2and z € U.
Theorem 1. Let 0 <n < vy <p, %>pandk22, then

Skp (1 + 1, A1, Bi;y) C Skp (a1, A1, Bisn) (22)

where

a1

2[p—2v(p — )]

2
2%—2p—27+1+\/<2%—2p—27+1) +8[p — 2(p — %)

n= (23)

1
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Proof. Let f(z) € Sy, (aq + 1, Ay, By;y) and

z (ep,q,s [ala A17 Bl] f (Z))/
Hp,q,s [041, Alv Bl] f (z)

iu@:<§+%)nm@—<§—%)@@% (25)

where h;(z) (i = 1,2) are analytic in U and h;(0) =1 (: = 1,2). Using (9) in
(24) and differentiating the resulting equation with respect to z, we have

= H(z) = (p—n)h(z) +n, (24)

where

2 (O g lar + 1,41, By] f (2))
0?7‘175 [&1 + 17 A17 Bl] f (Z)

e _ (p—n)zh’(2)
y=n—y+{@-—nh(z)+ —mh()+n+ 5 —p”

(26)
Now we will show that H (z) € Py (v, p) or h;(z) € P. From (25) and (26) we
have

< (ep,q,s [051 +1, Al, Bl] f (z))’ B L 1
Opqslon+ 1, A1, By f (2) -7 = (—+§> m=v+®-n)h(z)

4

ety L (k_ L\ [ _ (p—n)=h)(2)
+(p—n)h1(z)+r1;+jﬁ—p} (4 2) {77 v+ P =) ha(2)+ (p_n)hg(z)+;+j;—p} ’

this implies that

(p—n) zh; (2) N
(P—n)hi(z)+n+%_p} >0 (i=1,2).

Re{n—er(p—n)hi(Z)Jr

We form the functional ® (u,v) by taking u = hy(z), v = zh; (2),

(p—n)v
p—mu+n+ G —p

<I>(u,’v):77—v+(p—77)u+<

Clearly, the first two conditions of Lemma 1 are satisfied in the domain D C

481
C x C\%. Now, we verify the condition (iii) as follows:

Re (@ (juz,v1)} = (77—7)+Re{ 0 =n)v }

(p—B)iug+n+5 —p
(p—n) (n+5 —p) (1+ud)

2 {(p—n)QU%ﬂL (n+g - )2}

< (n—n)—

A + Bu?
20 7
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where
A - 2<n—v>(n+j—11—p)2—<p—n>(n+j—11—p),
B = 2(77—’7)(]9—77)2—(17—?7)(ﬁ+%—P)a

2
(8%
C = (p—n)zug+(n+A—1—p) -
1

We note that Re {® (iug,v1)} < 0 if and only if A < 0 and B < 0. From
A < 0, we obtain 7 as given by (23) and from 0 < n < 7 < p we have
B < 0. Therefore applying Lemma 1, h; (z) € P (i = 1,2) and consequently
f € Skp (a1, A1, B1;n). This completes the proof of Theorem 1.

Putting ¢ = 2,s = 1,1 = c,a0 = 1,6, = a and A = Ay = B; =1
(ceR,a € C\Zy,p € N) in Theorem 1, we obtain the following corollary .
Corollary 1. Let 0 <n <~y <p,c>p and k > 2, then

Skp(a,c+1,7) C Skp(a,c,n),

where
2[p—27(p—c)]
20—2p—27+1—|—\/(20—2p—27—|—1)2—|—8[p—2fy(p—c)]

n= (27)

Remark 2. The result in Corollary 1 corrects the result obtained by Hussain
et al. [18, Theorem 1].

Putting k = 2, in Corollary 1, we obtain the following corollary which
corrects the result obtained by Hussain [12, Theorem 1].

Corollary 2. Let 0 <n<vy<pandc>p, then
Sy (a,c+1,7) C S, (a,c,n),
where n given by (27).
Theorem 2. Let 0§n§7<p,% >p and k > 2, then
Crp (o1 +1,A1,B1;7) C Ckp (a1, Ay, Biyn) . (28)

Proof. Applying (17) and Theorem 1, we observe that

f(Z) € Ck‘,p (al + 17A17B1;fy) <~

2f'(z
fp( ) € Skp (a1 +1,A1, By;7)
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= %}z) € Skp (a1, A1, B1;n) <= f(2) € Cyp (o1, A1, B1;n),
which evidently proves Theorem 2.
Theorem 3. Let 0 < v, A < p, % > p and k > 2, then
Vip (1 +1, A1, By;v,A) C Vi (a1, A1, B1; v, A) (29)

Proof. Let f(z) € Vip (a1 +1,A;,B1;7,A). Then, in view of the defin-
ition of the class Vi, (o1 + 1, Ay, B1;7v,\), there exists a function g (z) €
Sg,p (Oél + 17 Al, Bl, ’Y) such that

< (Hp,q,s [al + ]-7 Ala Bl] f (Z)),
Op,q,s a1+ 1, A1, Bi] g(2)

€ P.(\p) (z€U).

Now let

< (ep,q,s [041, Ay, Bl] f (Z))/
Op.q.s la1, Av, Bi] g(2)

=G(z)=(@—Nh(z)+ A (30)

where h(z) is given by (25). Using (9) in (30), we have

A_lep’q’s lon + 1, A1, By] f (2) — (A_u - p)ep,q,s la1, Ay, B1] f (%)
=[(p = A h(2) + Nbpgs [1, A1, Bi] g(2). (31)

Differentiating (31) with respect to z and multiplying by z, we obtain

%z(ep,qﬁ [ +1, A1, By] f(2)) — (
1

(6% /

A_ll - p)z<6p,q,s [0517 Ala Bl} f(Z))

= (P = A1 (2) Opgs [ar, AL, Bil g(2)+[(p = A) b (2) 4N 2(0pg.s [0, A1, Bi] g(2))'
(32)

Since g(z) € Sa, (a1 + 1, Ay, By;), by Theorem 1, g (z) € Sa, (a1, A1, By;7),

then we have

z (ep,q,s [ala A17 Bl] g(z))l

Op.q.s o1, A1, B1] g(2) =({@—-74q(z)+n,

where q(z) = 1+ c12 + 2% + ... is analytic in U with ¢(0) = 1. Then by using
(9), we have

(6%} Hpqs [061 + 1,A1,Bl]g(2) (o5}
Ty =(p-7ak)+ 5 —p+7. 33
A 0, on, Ay, Bl g(2) (=) a(2) T (33)
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From (32) and (33), we obtain

< <9P74,S [al + 17 Ala Bl] f (’Z))/
ep,q,s [al + 17A17 Bl] g(Z)

(p—A) 2h'(2)
(P=7az)+ G —p+y
(34)
Now we will show that G (z) € P, (\,p) or h; (z) € P, i =1,2. From (25) and
(84) we have

—A=({p—-AN)h(z)+

2 (O [01 + 1, Ay, By f(2))
9?#175 [al + 17 Alv Bl] g(Z)

N IR PN R e e
_(4+2){<p A)hl()Jr(zf)—'y)q(Z)Jrii—i—erv}

ko1 (p = A) zhy(2)
- (Z_ﬁ) {(p_A)M(ZH (p—v)Q(Z)Jri—i—erv}’

this implies that

- A

(p = A) 2hi(2)
(P=7)azx)+ G —p+y

Re{(p—)\)hi(z)—l— }>0 (z€eU;i=1,2).

We form the functional ® (u,v) by choosing u = h(z), v = zh; (2),
(P =N
(P=7)ax)+ G —p+v

Clearly, the first two conditions of Lemma 1 are satisfied in the domain D C

D (u,v) =(p—Nu-+

o1
Cx C\Al%l:w and q(z) = ¢1+1g2. Now, we verify the condition (iii) as follows:

. B . (p—)\)'Ul
Re{® (iuz, 1)} = R {(p—ﬁ)( }

@ +ige) + G —p+7
(- a+5-p+| -1+

2{[(p—7)q1+j—1—p+7}2+[(p—7)q2]2}.

IN

< 0.

By applying Lemma 1, h; (2) € P (i = 1, 2) and consequently f (z) € Vi, (a1, A1, B1;7, A).
This completes the proof of Theorem 3.

Theorem 4. If 0 <~y <p, k>2 and f € Sy, (a1, A1, By1;7) for z € U, then
f S Skm (al + ]-7A17B1;7) fOT

lo + 1

|z| < ro = 1
VA (42— o2 -1

: (35)
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o

o 1
T # —1 and s = ——. This

where A = 2(s+1)* +|o|* — 1, with o = - pr—

radius 1s best possible.
Proof. Let f € Sy, (a1, A1, By,7) for z € U and

!

z (Hp,q,s [ah Al; Bl] f (z))
Op.q.s (o1, A1, Bi] f (2)

where h (z) is given by (25). Using (9) in (36), and differentiating the resulting
equation with respect to z, we obtain

={@—-7)h(z)+7, (36)

_1

1 2(0p,q.50a+1,41,B1f(2) B (52 )=h (=)
p_'Y{ Qﬁ,z,s[alJrlvAl:Bﬂf(Z) - 7} o h(z) ™ h(Z)i(h?%)

E o1 L V2h(2)
= <Z+_> h1(2)+ (p W),Y+é17p
2 o+ ()

4 2
. . 1 ’Y+%*p
Applying Lemma 2 with s = (p_—7> and o = — # —1, we get
(z%v) zh; (2)
Re{ h; (2) + — >0 for |z| <o, (37)
Y+ P
hz‘ (Z) + < Py )

where 7 is given by (85) and this radius is the best possible. This completes
the proof of Theorem 4.

Theorem 5. Let ¢ be convexr and f € S, (al,Al,Bl;pvl). Then G €
So.p (al,Al,Bl;p'y'), where G = ¢ x f and (0 <~ < 1) )

Proof. To show that G = ¢ x f € Sy, (ozl,Al, Bl;pyl) (O <~ < 1) , it suf-

i 2(0p,q,s[a1,41,B1]1G)’
ficient to show that N W W ATE

contained in the convex hull of F'(U).

Now ,
z (9p,q’s [Oél, A17 Bl] G) _ ¢ * Fﬁpyq,s [Oél, A17 Bl] f (38)
pep#]:-ﬁ‘ [ala A1> Bl] G ¢ * ep,q,s [051, Ala Bl] f ’
where F' = Z;%’;:j& 11’::11’%11}]];((?)), is analytic in U and F (0) = 1. From Lemma

(0p.q.s[1,A1,B1]G)’
pOp,q,sla1,A1,B1]G

3, we can see that = is contained in the convex hull of F(U).
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2(0p,q,s[01,41,B1]G)’
POp,q,sla1,A1,B1]G

Py 0= fu: St e (7))

Since is analytic in U and

p.q, sla1,Aq Bl]G’

then = pep AL BC lies in €2, this implies that G = ¢xf € Sy, (ozl, Ay, By;py ) .

n [8] Choi et al. defined the familiar integral operator F), ,(f)(z) as follows:

z

Foplf)() = ”;p/f*ﬂwﬁ (v>—ppel)
B v+p -
= z”+k; (Hk> (39)
It follows that:
2 (Opgs [0, A B Fyp(£)(2)) = (04 D) Opgs [ar, Ar, Bi) f (2)

—V0pqs (o1, Ar, Bi] B (f)(2).
(40)

Theorem 6. If 0 < v < p, k > 2 and f € Sk, (o1, A1, B1;7), then

F,p(f)(2) € Skp (a1, Ay, Bi;y) (v > 0).
Proof. Let f € Sy, (an, Ay, By;7y) and set

2 (0pq,s [o1, A1, Bi] o ()(2))
Qp,q,s [041, Ay, Bl] Fu,p(f)(z)

where h(z) is given by (25). Using (40) and (41), we have
Qp,q,s [lel, Ala Bl] f (Z)
ep,q,s [O{l, Ala Bl] Fu,p(f) (Z)

Taking the logarithmic differentiation on both sides of (42) with respect to z
and multiplying by z, we have

=M(z)=@-7h(z)+y (41

(v+p) =(p@-7hz)+y+rv. (42)

2 (0pqs [a1, Av, Bi) f (2)) (p—7) zh' (2)
Op,q,s [, A1, Bi] f (2) p—7)h(z)+y+v

Now we will show that M (z) € P, (7, p) or h;(z) € P. From (25) and (43) we
have

(43)

—y=@-7)h(z)+
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2Opgslon Bl (E 1 B (p=)zh} ()
Gpaslon Bl ) T (1 T 5) {(p ) ha (2) + (p—w)h1<z>l+w+u}
ko1 (p—)2hy(2)
- (Z_§) {(p—ﬁ)hz(Z)er},
this implies that

(p =) zh; (2)
(P—=7)hi(2) +7+v

Re{(p—v)hi(z)—i- }>0 (zeUs;i=1,2). (44)

We form the functional ® (u,v) by choosing u = h;(2), v = zh; (2),

(p—7)v
p—Y)u+y+v

q’(u,v)Z(p—v)uﬂL(

Then clearly ® (u,v) satisfies all the conditions of Lemma 1. Hence h; (z) €
P (i =1,2) and consequently h (z) € P, for z € U, which implies that F, ,(f)(z) €
Snp (a1, A1, B1, 7). This completes the proof of Theorem 6.

Next, we derive an inclusion property for the subclass Cy, (a1, A1, By, 7)
involving F), ,(f)(z), which is given by the following theorem.
Theorem 7. If 0 <~y <p, k>2 v>0and f € Cyp(on, A1, By,7), then
FV,p(f)(Z) S Ckm (Oéb Ay, By, 7) :
Proof. By applying Theorem 5, it follows that

!

z
f e Ciplar, Ay, By,y) <= 7]0 € Sip (a1, A1, By,7)

— F,,(f)(2) (%) € Syp (a1, A1, B1,7)
s A ¢ 5 (1 41, B17) 4 Fpl1)(2) € Crp (o A1, Bi).

This completes the proof of Theorem 7.

Using (40) instead of (9) and the techniques of the proof of Theorem 3, we
can prove the following theorem.
Theorem 8. If 0 <y, A <p, k>2v>0and f € Vi, (a1,As, Bi,7,\),
then F, ,(f)(2) € Vip (a1, A1, B1,7, A) .

Remark 3. Putting g =2,s =1, a1 =c,ap =1, f; =a and A} = Ay =
By =1(a,c > 0,p € N), our results in this paper correct the results of Hussain
et al. [13].
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Remark 4. Specializing q, s,0q,A1,...,04, Ay and By, B1,...0,, Bs, in the
above results, we obtain the corresponding results for different classes associ-
ated with the operators (1-7) defined in the introduction.

4 Open Problem

The authors suggest to study these classes defined by the Aouf et al. [5]
operator:

o

DY (f % g)(2) = % + 311+ Ak + p)] " agby”
k=0
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