=
@ ISSN(Online): 2319-8753

- ISSN (Print): 2347-6710
IJIRSET

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Visit: www.ijirset.com
Vol. 8, Issue 9, September 2019

Utilization of Jung-Kim-Srivastava Integral
Operator over Univalent & Analytic Function

Jayesh Jain *, Dr.Mahender Singh Poonia 2
Research Scholar, Department of Mathematics, Shree JJT University, Jhunjhunu, Rajasthan, India®

Associate Professor, Department of Mathematics, Shree JJT University, Jhunjhunu, Rajasthan, India®

ABSTRACT: In this paper, using Jung-kim-Shrivastava integral operator, we have introduced new class of analytic and
univalent functions in the unit disc ‘U = {z:|z| < 1} and obtain the coefficient estimate, distortion and growth theorem
and radius of starlikeness and convexity for the functions belonging to the class .The various results obtained in this paper
are sharp.
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I. INTRODUCTION
Let S stand in favor of mappings of the structure

- k
f(z)=z+D az" oy (1.1)
k=2

whichever re
gular & one to one in unit disc ‘U= {z/|z| < 1}.

Let S*(a,B) exist the subfamily prior to S according afore mappings of the structure (1.1) & fulfilling effective
circumstance

z(l”f(z)) )
1f (z)

pa(t() (i) e a2

a
1 (2) 1 (2)
where-1<a<f <1 and0<pu <1
Recently,Jung, Kim,and Srivastava [5] introduced the following one parameter family of integral operator

o-1

. 2° ¢ z
For f(z)€ S and 6> 0 They showed that
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© 2 c
Iaf — k
(2) Z+kz_;‘(—k+2j a,z (L.4)

The operator [9 is closed related to the multiplier transformations studied earlier by Flett [3].Certain properties of this
operator have been investigated by Jung, Kim and Srivastava [4 ], Uralegaddi and Somanatha [9],Li and auther [6].

Using this operator 1° we shall obtain some basic properties of univalent and analytic functions.

1. COEFFICIENT ESTIMATE

Theorem (i): Afunction

- k
f(z)=z+ Z 2" g, >0isinS*(cup)if and only if
k=2

g[(k_l)—ﬂ(ﬁ—a)k](k—;ja a <u(p-a) (L5)

’PTOOf > suppose f(z) is in S*(a,P) ,it is sufficient to show that

z(l"f(z))'_
I“f(z) l<p

,Bz(l"f (z)) . z(l"f (z))
1°f (2) 1°f (2)

we have

z(l"f(z))' - % k_l
Iaf(z) _1 _ Z+;(k+2 akZ

pr(1°F(2)) (2) k _°°[2J“ k
|(0f(z) )—(z ﬂz+k§ 17 pka, z _az kz:; 17 aka, z
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0

3 (k-t-stp-a[ 2] asulp-a

k=2
Conversely
Suppose that
o 2 o
S[(k--utp-ak] 2| & sulp-a)
= +2
We have
(2 Y K N 2 Y k
kz(mj (k-1)az —u(ﬁ—a)+;(ﬁ—a)(mj ka, 2| <0
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) ﬂz(l"f(z))‘ . z(l"f(z))
17f (2) 1°f (2)

~ f(z)e $*(a,p)

Hence proved.
Corollary (iy:Iff(z)e S*(a,B) then

H(p-a) _ L6
[(-9-stp-a) 2]

And the equality holds for

f(2)=z+

a, <

ﬂ(ﬂ_a) _ 7¥ (w7
[(-2)-s(p-a)k][ 2,

11.DISTORTION AND GROWTH THEOREM

Theorem iy 1f F(2) =2+ 8,2 o, > 0isins"(@p) then

o-if ——20 <oz
[(k-0-utp-a)c][ 2, ]
e+l ——*2=) ws

2 o
k-1)-pu(B-a)k || ——
[(k-1)-u(p-a) ](“2)
With the equality hold for

,U(,B_a) 7k
[(-2)-s(p-a)k][ 2,

f(2)=z+

Proof :f(z)e S*(0,p)
Then from (1.5)
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[(k-)-alp-o] 25 ) & sulp-o

k+2

T kev-utp-a )
vow F(2) =12 +iakzk

L (Z)\S|Z|+;|ak||2|k S|Z|+|Z|2§|ak|
u(p-a)
[(-2)-s(p-a)k][ 2,

£|z|+|z|2

Similarly
(2) 2|z|—;|ak||z|k >[o|-J2f kZ:;|<'J‘k|
2 )
[(c-0-s(p-a)k][ 2, )
Therefore
-l ) S
[(-0)-s(p-a)k][ 2,
<l2|+|ef #(p-a)

2 o
k-1)-pu(B-a)k]|| ——=
[(k-1)-u(p-a) ](mzj
With the equality hold for

H(p-a)
[(-0)-s(p-a)k][ 2,

f(2)=z+7°

]

Theorem iy 1t f (2) =2+ 87" 4, > 0isin 5*(ap) then
k=2
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1-|z| u(p=a) —<|f(z)
[(-9-stp-a)][ 2, ]
et u(p-a) (1.9)

2 e
k-1)—p(f-a)k]|| ==
[(k-1)-u(p-a) ](“2)

With the equality hold for

f(2)=1+z ,u(ﬂ—a) -
[(-0-s(p-a)k][ 2, )

Proof : f(z)e S*(a.p)
Then from (1.6)

[(k—l)—y(ﬁ—a)k](k—;fak <u(fa)
a < u(p-a)

[(k-y-a(p-a)] 25|

k+2
C k
wow T(2)=2+) a7
k=2

(1.10)

- 5D

k

Il
N

f'(z)=1+> akzs*
k=2

()| <+ X [aklz T <1+|z[ X |a]
k=2 k=2
<147 ulp-e)

k-y-a(p-a)] 2, ]

k+2

Similarly

() <+ Ykl <142 Yfay
k=2 k=2
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<1+ #p-a) _
[(c-2)-u(p-a)c][ 2,
Therefore
1) et

-y-sutg-a)] ]

With the equality hold for

-y-su(p-a)] )

#(B-a)
[(k-0-u(p-a)c][ 2, ]

IV. RADII OF STARLIKENESS AND CONVEXITY

f(2)=1+z

A mapping fe S sure be starlike mapping of ordainy, 0 <y <1

. 2f (2)
if Re(m) >y, forall zeU

A mapping fe S sure be convex mapping of ordain y,0 <y <1

'

z

i Re(1 +

f(2)
f(z))>y, ze'U

Theorem (iv) : If f(z)€ S*(0,B) then fis a starlike mapping of ordain y,
0<y<1in|z| < Ry(o,p,u,y) where

k-1

a-r-v-a(p-a] 5, ]

(k+y-2)u(f-a) (1.11)

R =|z|<

’PTOOf : We know that

Zf'(z)—lél—j/

f(2)

(1.12)
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> (k-1)a,z"

0
k=2

N
—h
—~
N
~
I
—h
—_~
N
~
I

(k-1 2| Y (k-1
S k=2
Z+Zakzk 1+Z\akHz\H
k=2

<l-y

> (k+]/—2) k-1
Sy el st
From (1.6) we have
2 o
[k-9-u(-a] 2,
Z k+2 ‘a ‘Sl
& ] ! 9

From (1.13) and (1.14) we get
2

)
) ST )

that inclusive the confirmation of the Theorem )

Copyright to IJIRSET DOI:10.15680/1JIRSET.2019.0809042 9831


http://www.ijirset.com/

@ ISSN(Online): 2319-8753

> ISSN (Print): 2347-6710
IJIRSET

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)

Visit: www.ijirset.com
Vol. 8, Issue 9, September 2019

Theorem (v) : If f(2)€ S*(a,P) then fis convex mapping of ordainy,0 <y <1
in |z| < Ry(o.B,p,y) where

] 0tk

2K k(k+y-2)u(B-a) (1.15)

1
K-1

TTOOf : We identify to facilitate f is convex mapping iff zf " is starlike mapping.

We have to show with the intention of
20'(z
29'(z)

9(2)
9(z) = z+ikakz"

<1—y whereg(2)=zf'(2)

29 () =2+ ) k’az*
k=2

~.29 (2)-9(2)
= zjtikzakzk ~z ikakzk
=2 k2
=> k(k-1)az"
k=2
Now
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> k(k=1)la |l
_ k=2
1+Zk|ak||z|k*1
k=2
.'.kz_;‘k(k—1)|ak||z|kl

saﬂm@+iuqmrj
°°kk+7/ 2)

2=

k=2
From (1. 6) we have

[(k—n—u(ﬂ—a)@(kizf
k=2 ,U(ﬂ_a)

From equation (1.5) and (1.16)

<l-y

<1

la| <1 (L.16)

NgE

2~ < (K72 u(i-a)
inf (1_y)[(k‘1)—ﬂ(ﬂ—a)k](k+zja
2= k(k+y-2)u(f-a)
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V.CONCLUSION

Using Jung-kim-Shrivastava integral operator, we can obtain the coefficient estimate, distortion and growth theorem and
radius of starlikeness and convexity of analytic and univalent functions

f(z)=2+) az"
k=2

ofclass S* (a, ,B) .The results obtained in this paper are sharp.
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