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.  INTRODUCTION

Let A denote the class of functions of the form w
f@=z+ X anzn, L1
n=2
that are analytic in the open unitdisk A={z:|z|<1}.
Also let S denote the subclass of A consisting of all functions f (z) of the form

3 n
f(z)=z- Y anz’', an 20. ..(1.2)
n=2

A function feA is said to be uniformly convex in A if f is a univalent convex function having the property that
for every circular arc y contained in A with centre also in A ,the image curve f(y) is a convex arc. Denoting the class
of all uniformly convex functions by UCV, it was shown in [10, 13] that

) <Re(1+ 2" @) (Z)),(ze A). - (1.3)
f'(2) f'(2)

To give the geometric interpretation of (1.3), let

feUCVe

Qp={o:o=u+iv,Re(0)> o-1}
which is the interior of the parabola v=2u - 1.

zf"(z)GQ

Then feUCVal+ (2) D (1.4

A class closely related to the class UCV is the class of parabolic starlike functions denoted by US; [15]. This class
US, and the class UCp of uniformly convex functions have been studied in [ 1,6,7,11,15,16,17 ]. A survey of these
functions can the works of [12].

Letf € S,0<A <o, and 0 <p<1,then [2,13]

f e UC,(Lp) < Re(1+2fn(z)] 2t (@) -.(1.5)
f'(2) f'(2)
and
zf'(2) zf''(2)
fe USp()\,,H)@Re(f(Z)j > A f'(z) —1‘+ (16)
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0
We recall here that the hadamard product (or convolution) of f () of the form (1.1)and 9(@)=z+ X bp 2", s
defined as n=2

2 n
(fxg)z=z- Y apbpz"”, ze A. .(1.7)
n=2

The generalized Fox-Wright function [8] appearing in the present paper is defined by

( ) (a Aj)]_,p;
- z
p‘Vq p‘Vq (bj.BjiBjhq

P n
1l {F(aj+ocjn)} Aj

q
TT{T (bj+Bjn} Y
=1

q p
wherea; (j = 1,..., p)andB; (j = 1,..., ) are real and positive , 1+ . Bj> Y aj, and Aj(=1...,p)and B;(j=1....,q)
can take non -integer values. =1 j=1
For (1.8), we have

©

11 {rajy”
O T
{rbj3"

1

I —a

J

_191 {F[aj+ocj(n—1)]}Aj 2"
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g it
_2 q _
=2 {T[bj+Bj(n-1)] }BJ (n=1)!
j=1
or q
[T {rbj} ]
zpﬁq: z+ Y J_l
-2 {raj} A .(1.9)
j=1
p Ai
I A{TTaj+ajn-01y !z
j=1
q
_H {IIbj+Bj(n-1)1} ®1 (n-1y1
]j=1
where
q b
I {roj}
N p<ia= Jq p¥q- -.(1.10)
IT {laj} )
j=1

Now, we define a linear operator ég . S —>Sas follows:
Py =
Gqf(z)_ z qu *f(2)

© 2011 Global Journals Inc. (US)
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q j p i
T ol 1 {rlajraj(n-np 2"

L j=1 j=1
=z- X P A G B an
“=2H1{ra,} I n (TIojj(n-1} J(n-1)!
J: :
_ o 0] _
or Gg=2—n§2 B (aj.bj,Aj,Bj.n)anz" ..(1.11)
Where
q Bi
I1 {robj3"} {r[a,m,(n N
B (aj:bj A By = g - (112
A; G
I1{raj3 1 11 {r[bJ+B,<n—1)]} %1 (n-1):
=1 i=1

. = . . =P
Corresponding to the operator Gg defined in (1.11), we let Sq (M) for -1 < y <1, denotes the subclass of

functions f € S satisfying the inequality

2(Gh f(2)) 2(Gh f(2))
ey —— Yo 2 |—— —
Gh () Ghf(@) .(1.13)

In the present paper we shall use the following Lemmas [2, 18] to establish our main results:
Lemma 1.1. A function f (z) of the form (1.1) is in the class US, (A,p) if

S @) -l ag < (G-p) My, (1.14)

where M, > 0 is a suitable constant.
Lemma 1.2. A function f(z) of the form (1.1) is in the class UC, (A,)if

o0

i E 2n[n(l+7»)—(7»+u)] ap < (1-p) My, ...(1.15)

where M, > 0 is a suitable constant.
I1. MAIN RESULTS

q p q p
Theorem2.1.1f X~ bj> ¥ aj+l andl+ X BjBj> X Ajaj,
i=1 i=1 i=1 =1
then a sufficient condition for the function z{p \yq (2)}tobeintheclassUS, (A, ), 0<A<oo,and 0<p<1,is
. . .. . . (a a.-A.) . H
11 ) P79 (bj+Bj.BjiBj g q B;
RS T 1) . (21)
M {roj

Proof. Since
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{raj"

z{p v _a=r
pVq (2} = Lo

Arei )

I "o

I —a

]

I {F[aj+aj(n—1)]}Aj 2"
j=1

I ™M8

n=2

q B
_ 1{F[bj+Bj<n—1>]} I (n-1)!
J:

so by virtue of Lemma 1.1, we need only to show that

p Aj
I A{raj+aj(n-01

S e nn- o)t
n=2 d B (BT
T Arejpi-D (0-)!
J =
< (1—M)M1
Now, we have - -
p A.
M {rlaj+o (-]}
> fan-Goml| - 5
n=2 [T {riby+p;(n-213 ! (n-1)!
i=1 |
S AT
_H {F[aj+aj(n+l)]}
= 3 [a+ )N +2)-(o+p)] % q‘ =1 S
n=0 I {rb;+p;(n+11} J(n+)1
Li=1 |
Y A p A P Aj
| I {lejragyenogy 1 A{r@jrojmy ] T {Taj}
ey x| A=t : + (1w | X J:ql _j—le .
=0 LI (LBl ot SO oy T T o)
j=1 i=1 )=

(laj+ajlajiAjip;

= (1+1) pv
) pvg (Ibj+BjlL.Bj:Bj1q :
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p .
o M {rap’]
— | @j.ojA1Lp: ji=1
+ (-1 pvg (b1 BiBY) 1-QA-n) 3 5
P i 1, 1 1
1'Pp=)/q H {Fbj} ]
j=1
S(l—u)Ml
which in view of Lemma 1.1 gives the desired result .
Theorem 2.2 et f (z) be given by (1.1) and -1 < y < 1, thenf(z) e 58 (y)if
o0 —
¥ (2n-1-v)B(aj,bj.Aj,Bjn) |an| <1~y .. (23)
n=2
where B (aj,bj,Aj,Bj,n) isgiven by (1.12).
Proof. By virtue of (1.13), it is sufficient to show that
2(Gq f(2)) 2(Gq f(2))
Gqf(2) Gqf(2)
2(G§ f(2))
or ZT— -y
Gqf(2)
25 n-1
z71- ¥ B(aj,bj,Aj,Bj,n)an nz
or 2 n=2 ~1| <1-y
o0
z- Y B(@;,b;,A.,B.,n)ay 2"
— I R
n=2
or
o0 —
2Y (n-1)B(a;,b;,A;,B:,n)lap]
Iyl
n=2
o0 —
<(1-y)91- X B(aj,bj,Aj,Bj,n)|an|
n=
0 —
or ¥ (2n-1-y)B(ajbj,Aj,Bj.n) lap| <1-y
n=2

Hence the theorem.

[II. AN INTEGRAL OPERATOR

— (@ oA 7
In this section we obtain sufficient conditions for the function p®q zZ|= IO pVq (x) dx to be in the

classes US, (A1) and UC, (A, ).

q
Theorem 3.1. It ¥,

=1

(0j.Bj:Bjq

p q p
bj > ¥ aj+l and 1+ 3 Bij> XA aj,then a sufficient condition for the function

=1 j=1 =1

_ z _
p®q (2) = jo p¥q (x) dx to be in the class US (A,p), 0<A < and0<p<1,is
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W) o gy 0w o (aj-aj.aj; J)lp’
(1-p) P¥a (- )p q (bJ B] Bja J)lq '
p p -
M {Taj-apy’ M {rajy’
L0 j=1 RVIRES
1- q q i
ew g (o) o
j=1 i=1
Proof. Since
poq(@ = I pvg(9 ox
p - p -
11 {raj}AJ I1 {F[(aj—aj)+ajn]}AJ 0
_i=1 vy 471 z
q . — q .onl
Mool "=2 [ {rio-p))-prn)
j=1 -1
p Aj
B 11 {rl@j-aj)+ajn]} )
Now, we have Y [n(1+1)—(A+p)] =1
n=2 M {TIbj—pj+pjnI) n
j=1
p .
. _ I1 {F(aj+ajn)}AJ
-y ¥ A= :
=0T @y
j=1
p .
M ey
) 1—1 .
m {r(bj)} Bin
j=1
B 1} T(aj—oj)+ajnl} A]
() | X ‘
=0 i Fl(bj—Bj)+Bjnl ) n!
J_

p . p .
_H {Faj-ay ] _H frap’
_ J:

N cepm® 1 op®
j=1 j=1
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= (L+3) pug@W-(t+1) pug {

p .
Bl Taj-apy ]

+ (A+p) 1=1

M {ro-pj )

i=1

which in view of Lemma 1.1, leads to the result (3.1).

-(1-w

(@j-aj,ajAjLp;
1
(bj—Bj.Bj:Bjh,q

p A
I {rap !
i=1

B.
I {roj!
j=1

q p q p
Theorem 3.2, If 3 bj> Y aj +1, and 1+ X Bij> > Ajaj,
—pl

i=1 i=1 i=1
then a sufficient condition for the function p6q (z) = jz
0

<u<1,is

Proof. The result follows as direct consequence of the Theorem 3.1,

IV.  PARTICULAR CASES
41 For A=2 and p=0, Theorem 2.1 and
Theorem 3.1 corresponds to the results recently

obtained by Chaurasia and Kumawat [3] for a=0.
42For A=1(3G=01,...p);B=1(3G=0,1,...,0)
the Theorems established in the present paper readily
yield the results due to Bapna and Jain [2].
4.3 The results due to Chaurasia and Srivastava
[4], Dixit and Verma [5] and Shanmugam et.al. [14] also
follow as particular cases of our main results.
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