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Abstract

In this paper we introduce certain class of analytic and
multivalent prestarlike functions with negative coefficients defined
by a certain linear operator. Coefficient inequalities and distortion
theorems in terms of the fractional integral operators involving H-
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1 Introduction

Let A, denote the class of functions of the form

f)=2"+Ya, 2" (peN={123.}), (1.1)
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which are analytic and p-valent in the unit disk U ={z: |z| <1} Andlet T  denote
the subclass of A, consisting of analytic and p-valent functions which can be
expressed in the form

f(z)=z2"->a.,,2"", (a.,20). (1.2)
k=1
A function f (z) e A is said to be p-valent starlike of order« , if and only if
SN EARCL (zeU), (1.3)
f(2)

for some a (0 <a < p). We denoted the class of all p-valent starlike functions of
order o by S, (a). Further a function f(z) from A is said to be convex of
order « if and only if

Re{1+z f ”(Z)}m (z eU), (1.4)

f'(z)
for some a (0 < a < p). We denote the class of all p-valent convex functions of
order o by C,(a). The classes S () and C,(«) were first introduced by Patil
and Thakare [11].
The function
S,(z)=2P(1-2z)*®"" (0<y<p;peN) (1.5)

is the well-known extreme function for the class S () . Setting

k +1

[T -n+i-2)

C(y,k)=1=2 i (k 2L,0<y<p), (1.6)
then S (z) can be written in the form
S (z)=zP+> C(y,k)z"*". (1.7)
k=1
We note that C (,k ) is a decreasing function in » and that
2p-1
o (y< 2 ) (1.8)
i - —2p-1
limC(rk)=11  (r=25")
2p-1
0 (7/>p7) :

Let (f *g)(z) denote the Hadamard product (convolution) of two analytic
functions f (z) and g(z), thatis, if f(z) is given by (1.1) and g (z)is given by
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9(z)=2°+> b, 2", (1.9)
k=1
then
(f xg)(z)=z"+> b, .a.  z"" . (1.10)
k+p~k+p
k=1

A function f (z) e A is said to be p -valenty -prestarlike function of order
a(0<a<p;0<y<p) if

(f *S,)(z)eS,(a), 2.11
where S _(z) is defined by (1.7). We denote by R (7, ) the class of all p -valent
y -prestarlike function of order ¢(0<a < p;0<y<p).
The classR (y,«) was studied by Aouf and Siverman [1], Shenan, Salim and
Marouf [18],while the classR (a,a) =R (a)is the class of p-valent prestarlike

functions of order o studied by Kumar and Reddy [9] and others. For
2 _1 2 _l *
7/=pT;OSa<p, Rp( P ,aj:Sp(a) . Let R (7,2)=R,(7,a)(T,,

S;(a):Sp(a)ﬂTp and C;(a):Cp(a)ﬂTp .
The function ¢, (a,c;z) is defined by

¢, (a,c;z)=12 p+i@z Pre (1.12)

1 (C),
(zeUsaceR\Z,)
where (a), is the Pochammer symbol defined by

_T(a+k) ={1; (k =0), (1.13)

@ ="Fay " la@iD@+2)..@sk -1 kN,

Corresponding to the function ¢, (a,c;z), Saitoh [14] introduced and studied a
linear operator L, (a,c) on A, by the following Hadamard product (or
convolution):

L,@c)f @)=¢,@ciz)*f (z) (f@)eA,). (1.14)
For p=1 L,(a,c)on A was first defined by Carlson and Shaffer [3].
We can easily find from (1.12) and (1.14) and for the function f (z) €T ; that
(a),

i (C),

L,(@ac)f (z)=2"- R AR (1.15)

It is known [14] that
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2 (L, @0)f (2)) =al, @+Lo)f (2)-(a-p)L, @c) (). (1.16)
Note that L,(p,p)f (z)=f (z), L,(p+1p)f (z)= zf ;)(z),

1
L 2,p)f =
o(P+2,p)f (z) o(p+1)
L,(n+p,Df (z)=D""7f (z),

where D"*P™* is the well-known Ruschewehy derivative of order (n+p—1)
introduced by Goel and Sohi [5].
The function f (z) is said to be subordinate to g(z)in U written f (z)<g(z)if

there exist a function w (z ) analytic U such that w (0)=0, and [w(z )|<1, such
that f (z)=gWw (z2)).

[ 22f "(2)+2% "(2) , and

Now making use of the operator L (a,c) defined by (1.14) we introduce the

following subclass Sp(a,c,A,B,y,a) of p -valent y -prestarlike function of
order a(0<a<p;0<y<p).

Definition 1. For A, B arbitrary fixed real numbers, -1<B <A <1, a function

f (z)eA, defined by (1.1) is said to be in the class S (a,c,A,B,y,a)if it

satisfies

aL,(@+1c)(f *S )(z) . a+[aB +(A-B)(p-0a)]z
L,@c)(f *S,)(z) 1+Bz

O0<a<p;0<y<psaceR\Z))

alsoletT (ac,A,B,y,a)=S, (@ac,AB,y,a)(T,.

Using (1.16) it is easily seen that (1.17) is equivalent to

z(L,@c)f *S,)) (2)
-p
L, @)t *S,)2)
2 (L,@c)f *S,)) (2)
L, @)t *S,)(z)

(z eV), (1.17)

<1 (Z eU). (1.18)

pB +(A-B)(p-«)-B

Note that :
T, (p.p.L-Ly,a)=R,(y.a);
()T, (p.p1-1221 0) =5 (e);

2 H
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i) T, (p+1, p,l,—l,ZpT_l,a) ~C:(a),

The class T (a,c,A,B,y,a) generalizes and extends other classes studied and

introduced by several research workers as Aouf and Siverman [1], Shenan, Salim
and Marouf [18], Kumar and Reddy [9], Sheil-Small et al. [17], Owa and
Uralegaddi [10].

2 Fractional Integral Operators

We shall be concerned with fractional integral operators involving Fox's H-
function which have been recently introduced by [6] and [7].

Definition 2. Let s e N, (set of non-negative integers) , 5; € R, (set of positive
real numbers) and J;,7; € C (set of complex numbers) for j =12,...,s, while

Z Re(s;) >0, then the generalized fractional integral operator for the function
j=1

f (z) is given by

| (75).;(55)1‘ (Z ): | (71reees 75);.(51'---”55)1: (Z )

(%) (BrraBBs)is
1] so| & L+ +05-1/ 5y ’1/ﬂj)15 s
:Z_QHSYSO {z_ (trya1p 215, }f (t)dt , for jZ_;Re(5j.)>0
=f (z),for51:52:...:55 =0 (2.1)

where f (z) is analytic function in a simply connected region of the z —plane
containing the origin and

. F(bj—t j
HS,;°[Z]=%IL H—/ﬁ‘ztdt, (2.2)

e ta)
j
where

a, =y, +90, +1—}/ﬁj and b; =y, %—1—}2j (J=12,..59).

The fractional integral operator I((;S))ji‘ss)f (z )contains as special case, many other

fractional integral operators [cf. Saigo, Raina and Kilbas(13)], here we need some
of them.
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() Fort>0 and f (z) being analytic function in a simply connected region of
the z — plane containing the origin,

oy t
29190 (2)=2" 1£H;f[z_ ggf;}f (t)dt

=D,”f (z), (2.3)
where Re(£)>0 and the multiplicity of (z —t)ﬂ_1 is removed by requiring
log(z —t) to be real when (z —t)>0,D,”f (z)is called the Riemann-liouville

fractional integral operator of order £ [16].

(1) With Re(5)>0, #,7 eC and f (z) being analytic function in a simply
connected region of the z —plane containing the origin,

2 NP (2) =2 [H2] L—\gof;&“ﬁf{)”}f (t)dt
0

—Z”](z 1) F(5+,B— -5-1_1} (t)dt
- T(5)% AT
=177 (2), (2.4)

where I(f'f"’f (z) is the well known Saigo fractional integral operator of order &,
[12] and with the order

f (z):O(|z|g), z >0
e>max(0,5-n)-1
and the multiplicity of (z —t)‘sf1 is remove as in (I).
(111) the following form is due to Saigo, Raina and Kilbas [13], for Re(7)>0,

v,u,é,6eC,o0eR and f (z) is an analytic function in a simply connected
region of z-plane containing the origin
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v+l L vl )
7 /l+‘7(1+77)+u+1| (7_1!’7—5—04-7—1),(77_;5)1:

(o.0)2 (Z )

(”5*2’;)[’7“”2‘;)} (t)dt

z
_ o pro(l-n)+v 2,0 t
=7 _[ H,)5 | —
0 z oo

z" ’ . . (e . o\, v
=1?-(77)'£(Z t7) LR(&Smi-(t/2) ) F (t)dt
— | 7owEf (7)) (2.5)

with the order

f (z):O(|z|€), z -0

o+e>max(0,6+&-n)-1
and the multiplicity of (z° —t")lf"is remove by requiring log(z * —t°) to be real
as(z7-t7)>0.

For the function f (z) defined by (1.1), the operator J ((;if;fjs) is defined by

300 ()= : [F(1+71 +0; +pp; )} ()0, )f (z) (2.6)

i 1“(1+;/j + pﬂj) (5:%)s
where Re(y;)>pg; -1 B R, and Re(5;)20,j =1,....5 .
Note that for s = 5, =1,, =0,06, =y in (2.6 ) we obtain the operator
r1
J7f (z):wz‘yDz‘yf (z) (2.7)
I'(1+p)

Similarly fors =2, =8,=1y,=0,y,=n-¢,0,=—¢,6,= f+¢ , we have the
following operator

30975 ()= LAZOH PITAS4N) 4y g () (2.8)
C(1+p)L(1-g+n+p) ‘
min(p—¢+n,p—¢,p+B+n)>-1
The operators Jf (z )and Jg;*"f (z ) have been studied by Choi and Saigo [4].

Lemma 1. (due to Kiryakova[7]) If Re(y, )> _ﬂ—P—l, B; €R.,and

J

Re(8,)>0,j =1,...,s , then
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» s [ T(i+y +plB
'é;:i;i"”[z"]—H{ (e, +plA) ]Z"- 2.9)

= 1“(1+;/j +0; +p/,8j)

3 Coefficient estimates

Theorem 1. For A, B arbitrary fixed real numbers, -1<B <A <1, a function
f (z) €T, defined by (1.2) belongs to the class T | (a,c,A,B, »,«) if and only if

3 [(-B)k +(A-B)(p-2)] 8 Crk)a,, <(A-B)p-a) (1)
where

0<a<p;0<y<p;aceR\Z, andC (y,k) is defined by (1.6).
The result is sharp.
Proof. Let the function f (z) €T, defined by (1.2), then from (1.7) and (1.15) we
have
t %5 )(2)=2° -3 @k
L,(@.c)f *S,)(z)=2" -2 (r.k)a, .,
1 (),

Assume that the inequality (3.1) holds true and let |z | =1, then from (1.18) we
have

7 k+P (3.2)

z (L, @c)f *s,)) (z)_Io _|oB 4 (A-B)(p—a)-B (L,@c)(f *s))) (z)‘
L, @c)(f *S,)(z) L,(@.c){ *S)(z) ‘

—ik %C (.K)a, 2"

—‘(A—B)(p —a)2®+ 3 (Bk —(A—B)(p —a))%c (K, 2

k=1 C)

Si[ﬂ—B)k +(A-B)(p —a)]%c (7.K)a,, ~(A-B)(p~a) <0.

Hence by the principle of maximum modulus, f (z) eT, (a,c,A,B,7,a).
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Conversely, Assume that f (z ) defined by (3.1) isin the class T (a,c,A,B, 7, @),
then from (3.2) we have

z(LA&QU*S)f&)_
L, @)t *S,)2)

2 (L,@c)f *S,)) (2)
L, @)t *S,)z)

pB +(A-B)(p-a)-B

Sk gy ka2
_ o (C), <1
(A-B)(p-a)z’+ > (Bk —(A-B)(p —a))gz‘;kc (7K, 2"
Since |Re(z)|<|z|for all z , we have
Sk @ecka,,,z4
Re szl (C)k (33)
(A-B)(p-a)z” +3(Bk —(A—B)(p—a))gkc (7,K)ay 257

<1.

z (L, @c)(f *s,)) (2)
L, @c)(f *S,)(2)
Upon clearing the denominator of (3.3) and letting z —1 through real values we

get

Sk @c (k)

Choose the values of z on the real axis so that is real.

a () e

<(A-B)(p-a)+ > [Bk —(A—B)(p —a)]%c (02,

which implies the ink;uality (3.1). Sharpness of ;he result follows by setting
fz)=2"- (A-B)p-a) 2% (k=D (34)

p+k

|O—BW4%A—BXp—aN%?Cka)a
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4 Distortion Theorem for the class 1, @c,A,B.7.4).

Theorem 2. Let g, eN,y;,6, R, (j =1,23,..,s) such that
Re(y;) >—-Re(pp;) -1, and

| (1+71+(p+1)ﬂj)ﬁ_
11 <1, (4.1)
i (1+7/j +0; +(p+1) B )ﬂj
if the function f (z ) defined by (1.2) is in the cIassTp (a,c,A,B,7,a), then
(15 )(8,) s T(L+y;+pf)
I(ﬂl) f(2) >1,_!1“(1+7/J +6, +pf; )

i c(A-B)(p-a) L)) 2|t @.2)

2a(p-7)[1-B+(A-B)(p-a)]j1(1+7, +5, +pg, )ﬂj

2

and
s F(1+7J. + pﬂj)

p
i1 r(l-i-]/j +9, +p,8j)| |

X{“_ C(A—B)(p—a) s (l+7j+pﬂj)ﬂj) |Z|}.(4.3)

<

2a(p-7)[1-B +(A-B)(p-a)] j1(1+7; +5; +pp, ,

O0<a<p;0<y<p;aceR\Z;;-1<B <A<]).
For z €U and the equality in (4.2) and (4.3) are attained by the function
A-B -
f(z)=2"- ( )(p-a) 7z (4.4)
2a(p~7)[1-B +(A-B)(p-a)]
Proof. Making use of (1.2) and Lemma 1, we obtain

2016 (2)=]]| e PA)
(57 )s T(1+y,+5,+ppB;)

e el s eees) 1,
Zmpn{ (1"'7/1"'5 +(p+k)ﬁ )] . (45)

k

From (2.6) we have
s F(1+7 +0; +pﬁ)
(7 )i(&) — i 75 1(é5)
J(ﬂl) fz)= 1{ 1"(1+;/J+p,6’]) ]l(ﬂ) fz)

j=
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o0

=2" =Y y(k)a,,z“", (4.6)

k=1
where

s (1+}/j +pﬁj )ﬁjk

vk)=11

i (1+;/j +5j +/3j p)ﬂjk

(k =1,2,...). (4.7)

Under the assumption of the Theorem we see that ://(k )is non-increasing onk ,
ie.
s | (@+r+pp )ﬁj
i (1+;/j +0;, + B, p)ﬂj
Now employing (4.8) and Theorem 1 in (4.6), we get
A ()2~ @ Y 8

ko

(57)s
zlzlp_ﬁ F(1+yj+pﬂj)ﬁi (A-B)(p-a) 2"
i1 1“(1+7,- +6; +pp; )ﬁj [1-B +(A-B)(p —a)]gC (7.1

Which implies the assertion (4.2) of Theorem 2.
Also, we have

It (@)

O<y(k)<y(1)= (4.8)

. T(Ler,+pB), (A-B)(p-a) 2

<lz]” +
il

L+y;+0; +pp, )ﬁj [1-B +(A-B)(p —a)]gc (7,1)
Which implies the assertion (4.3) of Theorem 2.

Corollary 1. Let the function f (z )defined by (1.2) be in the class
T, (ac,A,B,y,a), then

D, ”f (z)‘zMz

| |p+/3
C(l+y+p)

{1_ c(A-B)(p-a)(p+1) |z|}
2a(p-y)[1-B+(A-B)(p-a)](p+B+D" |’

(4.9)

and
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3 F(1+ p) p+f
Dzﬂf (Z )‘Sm|2|
{1+ c(A-B)(p-a)(p+1) | |}
2a(p-7)[1-B +(A-B)(p-a)|(p+ 4 +1)

(4.10)

(#>0,0<a<p;0<y<p;a,ceR\Z;;-1<B <A <]

For z eu and the equality in (4.9) and (4.10) are attained by the function given
by (4.4).
Proof.
obtain the result.

Settings =1,, =0,6, = and B, =1in Theorem 3 and using (2.3) we

Corollary 2. Let the function f (z )defined by (1.2) be in the class
T,(@c,A,B,y,a), then under the assumption ,

—ﬂ(n+5)—ps2
o

. L(1+p)C(p—p+n+1) |Z|p_ﬁ
" T(1-B+p)(p+5+n+1)

{ c(A-B)(p-a)(p+(P-f+7+D : |} (4.11)

‘I(f’f”’f (z )‘

2a(p-7)[1-B+(A-B)(p-a)](p-B+D)p +5+7+1

and
‘|Mn (z)‘ C(1+p)C(p-p+n+1) |Z|p,ﬂ
02 TT(1-B+p)T(p+5+n+1)
{1+ c(A-B)(p-a)(p+1)(p-f+n+D) |Z|}(4_12)
2a(p-y)[1-B+(A-B)(p-a)|(p-B+D)p+5+n+1

O<a<p;0<y<psaceR\Z;;-1<B <A<])
For z €U, where

U <
uoz{ B=<p

u-{0} pB>p
The equality in (4.11) and (4.12) are attained by the function given by (4.4).
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Proof. Setting s =2,4=4,=Ly=0,7,=n-,0,=—0,6,=0+ in Theorem

2 and using (2.4) we obtain the result.

Corollary 3. Let the function f (z )defined by (1.2) be in the class
Tp(a,c,A,B,y,a), then

| o of (Z )‘ 5 F[O'(U-i- p +1):|F[G(U+ p +1)+77—éj—5]
Tlo(v+p+l)+n-¢|T[o(v+p+1)+n-5]
" |"{(”Jw“}x{1 c(A-B)(p—a)lo(o+p+1)]

’ “2a(p-7)[1-B +(A—B)(p-a)]
[o-(u+p+l)+77—§—5:| | |}
g Z

[a(u+ p +1)+77—‘§l; [0(u+ p +1)+77—5]0
| TR EOE (7 )‘ < To(+p+l)|T[o(v+p+l)+n-&-5]
Y _F[J(u+p+1)+77—§]l“[c7(u+p+1)+77—5]
[ |"{(”Jv~vl}x{1+"“‘8><p —e)o(orp1)],

’ 2a(p-7)[1-B +(A—B)(p-a)]
[G(u+p+1)+77—§—5] | |}
g Z

[o(v+p+1)+n-&] [o(v+p+1)+n-5]
where o is a positive integer and z €U, where

U (]'_—nj—p—y—u—lép
o

U,=
1—
U —{0} (Tnj—p—,u—u—l>p

(4.13)

(4.14)

The equality in (4.13) and (4.14) are attained by the function given by (4.4).

Proof. Setting

s=2B=0=0,y=c(v+l)-1y, =77—7—5+(0(u+1)—1),51 =n-y,5,=y

in Theorem 2 and using (2.5) we obtain the result.

Corollary 4 . Under the assumption of Theorem 2, let the function f (z )defined

by (1.2) be in the class R_ (y,@), then
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s F@+h+pm) |r

i1 1“(l+y/j +7, +p,8j)

~_ (p-2) o (7 +05),
2p-7)(L+p-a)ii(lty,+5,+pB),

|t (4.15)

and
s T+ +p5)
o 1“(1+;/j +§j + p,Bj

<

)IZI"

_ s 1+y, +pp,
oo (p=a) (L7, +0h), Z|t.  (416)
2(p —7/)(1+ p —a) i (l+)/j +0; +pp; )ﬁj
The equality in (4.15) and (4.16) are attained by the function given by

f(z)=2"- (p-2) z P
2(p-7)(1+p-a)
Proof. Setting a=p,c =p,A =1B =-1 in Theorem2 we get the result.

Remark 1. Setting a=p,c=p,A=1,B=-1y= 2p2—1 in Theorem2 we get the

corresponding result by Banerji and Shenan[2] (Theorem2.1, p.113).
Remark 2. Setting a=p+lc=p,A=1B :—1,7:2p—_1 and A=1 in

Theorem2 we get the corresponding result by Banerji and Shenan[2] (Theorem2.2,
p.115). Several other particular cases studied by different authors can be obtained
from Theorem 2 by specializing the parameters s, S,,9,,7,,o,7,A,B,aand c see

for example [19] and [2].

5 Convolution Results.
For the functions
fi(z)=2" —iamp'jz “P(a,; 20,j =12,..n), (5.1)
k=1

the modified Hadmard product (or convolution) is defined by

(f,*f,*.*f )(z)=2" —kz_;a“pllamp’z...akw‘nz kP (akw’j >0, j =1,2,...,n).
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For positive real numbers r,,r,,...,r, the generalized hadmard product is defined

by
(F,AF,ALAF ) (1,1, 152) =2 " —g(am;)ﬁ (Bepz) - (Bapn) 20
or
Ajfj(rj;z):zp—glj(a“p]j)r"z“p. (5.2)
If we take 1, =1, =...=1, =1, then we have

(fLAF ALAF )@ Lz) = (F,%f, >4 ) ().

It is also noted that if f, =f , j =1,2,..,n and lel, then
=T

A,f [i;szf (z)
T

Theorem 3. Let f;(z), j =1,2,...,n be defined by (4.1) belong to the class
T,(@c,A,B,y,«;) foreach j.Then

1
A, Lr;z]eTp @c.,A,B,y,0),

J

where

k (L+ 8)(@),C (7,k) . (6.3

o=min{p-
k>1 A-B
r ([A-B)k +(A-B)(p—a;)]@)C (k)
11 { (A-B)(p-a)C),

}" ~(@),C (.)

Proof. since fj(z) eTp(a,c,A,B,y,aj),j =1,2,...,n, then by Theorem2 we
have

i [(1-B)k +(A-B)(p-a)](@),C (r,k)
k=1 (A-B)(p—)(),

T (R
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hence
= [(1-B)k +(A-B)(p-)](@),C (7.k) o
{; (A-B)(p - )(C), pi <1 (5.5)

Thus, using Holder's inequality, we get

. [@-B)k +(A—B)(p-2)]@),C (7.k) - s
211 { (A—B)(p—a;)(c), H (Bp; )7 <L (56)

k=1 j
since
f 1 _ 2P _ T ri k+p
At L ZH(akw,J)JZ ’
j k=l j=1

we need to show

= [@-B)k +(A-B)(p-0)]@),C(r.k) =
2 (A-B)(p o)) H(a“""' Jist
Now in view of (5.6) the inequality (5.7) holds if

[@-B)k +(A-B)(p-0)]@),C(r.k)
(A-B)(p-0)(),

(5.7)

Sﬁ {[(1—5)k +(A-B)(p-« )](a)kC(%k)}ri
(A=B)(p—a;)(),

which simplifies to (5.3) , hence we get the result.

j-1

Theorem 4. Let f;(z), j=12..,n be defined by (4.1) belong to the
cIassTp (a,c,A,B,;/,aj) for each j . Then the function h(z) defined by

hz)=2" —%i[in \amk,jﬂz pik (5.8)
er A

i=1

withr; >0 for j =1,2,...,n, belongs to the class Tp (a,c,A,B,y,w), where
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v —mindp— k(1+B)
UL {[(1—B)k +(A-B)(p-a,)]
(P-a)

(5.9)

}—(A—B)

-1

Proof. since f;(z) T (a,.c,A,B,y,@),j =12,...,n, then from (5.4) we have

i[(l—B)k +HA-B)p-a)]@C(rk)
k=1 (A-B)(p—¢)(C), g T
or
1§ [A-B)k +(A-B)(p-a)]@),C (1K) j T,
iﬁ ;(,Z;‘ (A-B)(p-)(), epify |51 (5.10)

j-1

To show that h(z) belongs T, (a,c,A,B,7,w), we need to show

|| a-e)p-pl@c oA,

er k=1 (A-B)(p—w)(),

<1, (5.11)

>

Now in view of (5.10) the inequality (5.11) holds if
i[(l—B)k +(A-B)(p-a)] _[A-B)k +(A-B)(p-y)]
j= (P—a) - (p-v)

which simplifies to (5.9) , hence we get the result.

6 Integral transform of the class T, (a.c,A.B,7,a).

The generalized Komatu integral operator Lj,):Tp —T, is defined for
o> 0andc > -p as(see, e.g.[8,15])

H@)=L?,f (z)=(rc(+5—;)z);zjt°-l(|ogi—) Cf (. 6.1)
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Notice that for ¢ = 1 we get the integral operator introduced by Jung, Kim and
Srivastava[5].

Theorem 5. Let f (z)eT (a,c,A,B,y,a). Then L f (z)eT, (a,c,A,B,y,a)
Proof . By using the definition of Lfypf (z) we have

5 1
0 f(2)= (e o) '[ logt) b Ty 1(2” Zamp “ k+pjdt (6.2)
0 k=1
Simplifying by using the definition of gamma function we get
= c+p ’
L f(z)=z"- a..z"". 6.3
eo f @) kZ[Hmk] (6.3)

Now Lf’pf (z)eT, (@c,A,B,y,a) if

_ [a-B)k +(A-B)(p- a)]ga;k

(A-B)(p-a)

C(7,k) (

)
C+
P ] a, <l. (6.4)
c+p+Kk

IM

From Theorem 1 we have f (z)eT (a,c,A,B,y,a) ifand only if

) [(1—B)k+(A—B>(p—a)]§;kC(y,k)

(A-B)(p-a)

LM

., <1. (6.5)

Thus in view of (5.5) and the fact that [kaJ <1 for K >1, (6.4) holds true ,
C+p+

)
and hence Lc,pf (z)eTp (ac,A,B,y,a).

7 Open Problem

One can define the same class in this paper by using another operator for example
Cho, Kwon , Srivastava operator which generalized the operator defined in this
class and hence new results can be obtained.
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