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Abstract

In this paper, we introduce a new class of analytic functions defined by a new
convolution operatorjfqu)’b which generalizes the well-known Srivastava-Attiya
operator investigated by Srivastava and Attiya (Integral Transforms Spec. Funct.
18:207-216, 2007). We derive coefficient inequalities, distortion theorems, extreme
points and the Fekete-Szegd problem for this new function class.
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1 Introduction
Let A denote the class of functions f(z) normalized by

f@=z+) a, 1.1)

k=2

which are analytic in the open unit disk
U= {z:ze(Cand |z| <1}.

A function f(z) in the class A is said to be in the class S*(«) of starlike functions of order

« in U if it satisfies the following inequality:

(@) <
S}i(f(z))>oz (zeU;0Za<). (1.2)

The largely investigated Srivastava-Attiya operator is defined as [1] (see also [2—4]):

Z/1+a\’
]s,a(f)(z) =zZ+ (—> akzk; (13)
k2=2: k+a

wherezeU,ae C\Z;,seCandf € A

© 2015 Srivastava and Gaboury; licensee Springer. This is an Open Access article distributed under the terms of the Creative Com-
mons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and repro-
duction in any medium, provided the original work is properly credited.


http://dx.doi.org/10.1186/s13660-015-0573-z
mailto:s1gabour@uqac.ca

Srivastava and Gaboury Journal of Inequalities and Applications (2015) 2015:39 Page 2 of 15

In fact, the linear operator J; ,(f) can be written as
Jsa(f)(2) = G a(2) % f(2) (1.4)
in terms of the Hadamard product (or convolution), where G;,(z) is given by
Gsulz) =1+ a)S[CD(z,s, a) — a‘s] (ze ). 1.5)

The function ®(z, s, a) involved in the right-hand side of (1.5) is the well-known Hurwitz-

Lerch zeta function defined by (see, for example, 5, p.121 et seq.]; see also [6] and [7, p.194

et seq.])
®(z,8,a) = .
— (n+a)
(a € C\ Zy;s € Cwhen |z] <1;0(s) > 1 when 2] = 1). (1.6)

Recently, a new family of A-generalized Hurwitz-Lerch zeta functions was inves-
tigated by Srivastava [8] (see also [9-13]). Srivastava considered the following func-
tion:

(015++50p101+-+0¢)
CDM ,,,,, Ap3ilsenilq (25, a; b’)”)

[ee]

P (4 T AN
1 Z H/‘:l()nz)np/ Hé’g |:(a + n)b% ‘ (s,1), ((), %)] z

T = @ np T, "

(min{NR(a), R(s)} > 0;R(b) > 0;1 > 0), 1.7)

where

<A,€(C(i:1,...,p) and u; € C\Zy (j=1,...,9); ;>0 (j=1,...,p);
q »
aj>0(j:l,...,q);1+Zaj—ij§0)
j=1 j=1

and the equality in the convergence condition holds true for suitably bounded values of
|z| given by

2| <V := (fl[ p}.‘”f) . (fl[ a/,”’).

Here, and for the remainder of this paper, (1), denotes the Pochhammer symbol defined,

in terms of the gamma function, by

n ._F()L+/<)_ AMA+1)---(A+n-1) (k=neN;xLeC),
T (k =0;2 € C\ {0}),

(1.8)
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it being understood conventionally that (0), := 1 and assumed tacitly that the I'-quotient
exists (see, for details, [14, p.21 et seq.]).

Definition 1 The H-function involved in the right-hand side of (1.7) is the well-known
Fox’s H-function [15, Definition 1.1] (see also [14, 16]) defined by

Hmn Hmn (aerl (ap; p)
P (berl) (bq’B )
/ E(s)z™* ds <), (1.9)
where
2(5) = [T5 T & +Bs) - [T, T —a; - Ajs)

1_[/ n+l F(d] +A S) 1_[1 m+1 ra- bi _Bjs)’

an empty product is interpreted as 1, m, 1, p and q are integers such that 1< m < q,0 <

n<p,A>0(G=1,...,p),B>0(G=1...,9,4€C(=1,..,p),bcC(j=1...,q9)and L

is a suitable Mellin-Barnes type contour separating the poles of the gamma functions
{F(b/ + BjS) }j=1

from the poles of the gamma functions

{F(l —aj+ Ajs)};q:l.

It is worthy to mention that using the fact that 8, p.1496, Remark 7]

lim {Hg;g [(a +mb* | (s,1), (o, %)} } —AT(s) (»>0), (1.10)

equation (1.7) reduces to

CD;T P;:Ul (Z,S,ﬂ,O ) =(D(p1 ,,,,, ppm ,,,,, 0)(Z,S, a)

> 1_[;=1 (Ang; z"

) nZ:O: (a + n)s ! H?:l(uj)naj ;

(1.11)

20psO1--0g)
Definition 2 The function ~<I>k1 YYYYY ApiHLofi

extension and generalization of the Hurwitz-Lerch zeta function ®(z,s,a) introduced by
Srivastava et al. [13, p.503, Eq. (6.2)] defined by

(z,s,a) involved in (1.11) is the multiparameter

AlseeorApi Ul remlhq q P
Loty o @+ nys - l—lj=1(ﬂj)na/- n!

o0 2
q>(01 20ps01510g) . Z : l_[jzl()‘j)np/ z"

(p,quo;k,»eC(j:l,...,p);a,/L,»e(C\ZO Gi=1,...,9);

pporeR (j=1,...,p;k=1,...,q);
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A >—-1whens,z e GC;

A =-1and s € C when |z| < V¥

1

A =-1and R(E) > 5 when |z| = V*) (1.12)
with

V* = (]_[ p; "’) . (]_[ o, ’), (1.13)

1 -1

q » q » g

A= - i d E:= =) A+ —. 1.14
12:1: o 12:1: pj an s+ IZZI: o ; it (1.14)

We propose to consider the following linear operator
suk . W A— A,
defined by

T @) = iy (@) % £ (2), (1.15)

where * denotes the Hadamard product (or convolution) of analytic functions, and the
. S, N . .
function G(Ap),(ﬂq),b(z) is given by

G?}f;;‘ Mq b(z)
L@@+ 1y
) f:1()‘1‘)

Aa+1,b,s,0)7"

Alyeeer Ap/Ll ..... )\F( )

o o+l s k
. Z P Jk-1 <a+1) (A(a+k,b,s,)»))z_' (L16)
] 1(,u, + 1) \a+k Ala+1,b,s,)) ) k!

[cp“ Al (es,a30,0) - 2 Aabs x)]

with

(o]

Combining (1.15) and (1.16), we obtain

Ala,b,s, 1) —H§2|:abk

su)\ﬂq b(f)(z

> 1y + e <a+1)S(A(a+k,b,s,A)) z~
SR o
1(,u,,+1);< \a+k Ala +1,b,s,)) k!

(heC(l=1...,p)and u € C\Zy (j=1,...,qsip S g + ,z € V), (1.17)
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with

min{%R(a), R(s)} > 0; A>0 ifRD)>0

and
seC; acC\Z, ifb=0.

Remark 1 It follows from (1.15) and (1.17) that the operator ](Si‘;';( )0 (f) (special case of
(1.17) when b = 0) can be defined for a € C \ Z~ by the following limit relationship:
ToougotN@ = im {15 0 ()(2)]}. (118)
We can see that the operator ](s,’\’;’)’\,( oy generalizes several recently investigated operators
such as:

(i) fp=2,g=1and b=0, then J;7 12 a0 =Ty where J3% - is the linear
operator introduced by Prajapat and Bulboaci [17, p.571, Eq. (1.8)].

(ii) Sy“ ﬁ w0 =Ly, where I . is the generalized operator recently studied by Noor
and Bukhari (18, p.2, Eq. (1.3)].

(iii) ] 11) 0=5, where L is the Choi-Saigo-Srivastava operator [19].
(iv) ]s“ > ]sa, where J;, is the Srivastava-Attiya operator [1].

(v) ](V’f)’\ =I(r,a) (a 2 0, r € Z), where the operator I(r,a) is the one introduced by
Cho and Srivastava [20].

(vi) ]O“ @80 Q"‘ (¢ =0, B >-1), where the operator Q"‘ was studied by Jung et
al [21].

(vii) Ji4 1“ =], (a Z -1), where J, denotes the Bernardi operator [22].
(viii) ]0 0 k = L(y,v), where L(y,v) is the well-known Carlson-Shaffer operator [23].
(ix) ](2, @00 = =QJ (0 <y <1), where Q is the fractional integral operator
investigated by Owa and Srivastava [24].

(x) Jo“ - = Hi(AMy oo hps s i) (0 S g + 1), where the
operator Hy(Aq,... Ap, ;1,1, o lg) is the Dziok-Srivastava operator [25, 26] which
contains as special cases the Hohlov operator [27] and the Ruscheweyh
operator [28].

We say that a function f € A is in the class S(sf)k’; yple) if ]S“ () is in the class
S*(a), that is, if

saA
il
l/«q b(f

()»,'eC(j:I,...,p)andpL/eC\Za(jzl,...,q);

zeU;0Sa<lipSq+1), (1.19)
with

min{ﬂi(a),ﬂi(s)}>0; A>0 ifRDB)>0

and

seC acC\Z  ifb=0.
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In this paper, we systematically investigate the class SSA“)AZ »(e) of analytic functions
deﬁned above by means of the new generalized Srivastava-Attiya convolution opera-
tor ] u »- Especially, we derive coefficient inequalities, distortion theorems, extreme
pomts and the Fekete-Szeg6 problem for this new function class.

2 Coefficient inequalities
Theorem 1 Let « € [0,1). If f(z) € A satisfies the following equality

a+1\°||(Aa+k,b,s,
<1l-aq, Nt
<a+k) (A(a+1bs,k))‘| d=l-o @D

210+ e
j:l(lu'j + l)k—l

kf:ka)

then

f c sak;q b(a)'
Proof Suppose that inequality (2.1) holds for @ € [0,1). Let us define the function F(z) by

saA
)Lp (l/«q h) (f

F(z):= i (fz) € A). (2.2)
) (kg), b(f
It is sufficient to prove that
F(z)-1
‘FZ; —|<1 eD) (2.3)

A
to prove that f(z) € S”Z Z (@)
In fact, we have that

Z(I(SA‘;A 5 () _

S,

@) = F(z)-1 TGug) N @
F(z) +1 z(f;;*wq GE
A
](S);:)(U-q N
14D a+1\s/ Ala+k,b,s,)\) (a+1 k) k
‘ oz + Zk 2 ]‘[q H+1I< l(a+k) ( A(a+1,b,s,)) ) axz
= (2j+1) ’
/1 k-1 a+ (a+k,b,s,\)\ («=1-k) k
2-a)z-377, 17, Gy 1(u+k)s(A(a+1b,sA)) L
and thus
(j+Dk1 1 (a+k,b,s,)) +- k) k
alel + Y7 '71# 1y (hetksdd)| <4y -
[ F2)| =

(Aj+1)1
1Y 1 k,b,s,\) 1-k)
(2 -a)lzl - Zkzlniz Mlklll(jik)ll( Zilbjk))ll"‘ Ljag| - |2k

1 (a+k,b,s,0) \| (k—a—1)
o+ Zk 2|1—[q M+1)/< ||(Zik)s||( a+1,b,s,k))| |f'Z |
< n <1,
Wt 1 Ala+k,b,s,)\)\| (k—a+1)
(2-a)- Z“lnz (M R (R P ad

provided that (2.1) is satisfied. O
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The next theorem aims to provide coefficient inequalities for functions f(z) belonging

to the class S(Sk")x o).

Theorem 2 Let o € [0,1). If f(2) ESS”* (@), then

il < K 21 -a) a+k\*||/ Ala+1,b,s,1)
W=E"%1 J\a+1) |\ K@+ ks

1_[1/‘1‘*1k1k1 2(1 a)
‘ i e D ( ) (ke N\ {1}). (2.4)
1( + j=2
The result is sharp.
Proof Let
Z(ISA‘;A Mq)b)’(f)(Z)
Sﬂ/\ b(f 2
p(z) = 1 =l+az+cz”+- -

Then p(z) is analytic and
p(0)=1 and R(p(z))>0 (zel).
We note easily that
255 ) D@ = [A=)p(@) + T2 ().

With the help of (1.17), we find

(k-1) ]_[fil()vj + 1) <a +1 )S(A(a +k, b,s,)»))d
k

kI G+ Dxa \a+k ) \ Ala+1,b,s,2)
Cl-a). N Z N+ Dr (a+1\ [ Ala+m,b,81)\ @mCim @5)
a)-|ec .
“ 1(#} +1)m1 \a+m Ala+1,b,s,)) m!

for ke N\ {1}.
By making use of the Carathéodory lemma [29, p.41], we have

a+1\°||/Ala+k,b,s,))
Il IR
a+k

<2(1-«)

Aa+1,b,s,))
1()» + 1) < a+l )S (A(a + m,b,s,k))
1 1(u,+1)m I\a+m Ala +1,b,s,))
We have to prove that inequality (2.4) holds true for k € N\ {1}. We will proceed by the
principle of mathematical induction. If k = 2 in (2.6), we obtain

(a+2>s (A(a+l,b,s»k>)‘, 2.7)
a+1

Ala+2,b,s,))

(k—l)‘ W+ Dy
1_[1 1(:“’] + l)k 1

u} 2.6
m!

laa| < 4(1

‘H;Zl(“1+1)
A+l
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Now suppose that (2.4) is satisfied for k < n. Then, from (2.4) and (2.6), we have that

a+1l \’||/Al@a+n+1,b,51) |
(n+1)! H,1(M,+1 a+n+1l Ala+1,b,s,)) e
" T (y + 1 s
<2(1-a) 1+Z 1 D (“+1) (A(ﬂ+m,b,s,k)>
1(M1 +1),1||\a+m Ala+1,b,s,)

n m-1
52(1—04)[“ 20 -a) (1+21 a))}
m—1 2 -

(A +1),

|@m
m!

m=2

<9(1- a)]_[< 20 - “)) (2.8)

whence
] Sk!(2(1—oz)) (u+k>s (A(a+1,b,s,k))
k-1 a+1 Ala +k,b,s, \)

(i + Vit | p (4 20—
‘H“l(/:]:n:ll (“ ('_la)) (ke N\ {1}).

>\-

N
5]

j
The result is sharp for the function f(z) given by
f@) =2+ 20-a) fa+k\° [ Ala+1,b,s,))
- k-1 \a+1 Ala +k,b,s,)\)
TS+ Dk 1( 21-)
I—[ )» +1)k 1

)z (keN\{1}). (2.9)

j=2

3 Distortion inequalities for the function class S(si"'))‘(* (o)
p)litq)b

In this section, we establish distortion inequalities for functions belonging to the class

S(S)’\Z’)’\,E;q), (). These inequalities are given in the following theorem.

Theorem 3 Let f(z) SS“* p@) and 0 < a <1. Then

}\p (M

I/ Ala+1,b,s,))
Ala+k,b,s, \)

“( 2(1 a))
j=2

j
a+k\’||/ Ala+1,b,s,))
a+1 Ala + k,b,s, )

1‘[(1 . 2‘}?_‘{"’) (Il =r<1) (31)

2 k! a+k
r—2(1—a)r22 ‘( )
P k-1|\a+1

‘ H] 1(//‘/ + 1)k

71+ e

< )|

k!

<r+20-a)?
Sr+2(1-a)r sz 1
‘l_[, 1(“} + 1)
11()\"'1)1(1
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and

1-2(1- a)§:k K

a+k\*
a+1l

Ala +1,b,s,))
Aa+k,b,s,\)

‘r[, g+ iy “<1+2(1—a>>
[0+ it s\ /=1
<|f'@|
kK fa+k\||/ Ala+1,b,s,2)
<1+42(1-
=142 “)rkzzk—1 (a+1> (A(mk,b,s,,\))’
D | 22 _
H'1M1+ - 1+2(.1 o) (|z|:r<1). (3.2)
[0+ it 1y =1

Proof Let f(z) € A be given by (1.1). Then, making use of Theorem 2, we find

[f@| < lal+ ) lal - |2*]
k=2

= Kk
§r+2(1—a)r22k 1
k=2

a+k\*
a+1

Ala+1,b,s,))
Aa + k,b,s,))
k—1< 201
1+
J=2 B

]_f)> (2l =r<1) (3.3)

'1_[1 1(M]+1)k 1
(A + i1

and

If@| = 12l =Y lal - |2*]
k=2

k' |(a+k\°||/ Ala+1,b,s,))
-1|\a+1 Aa+k,b,s,\)

k-1
< 2(1 a)) (lzl =r<1). (3.4)

j=2

2
27

‘H11M/+1)k1
A +1k1

From (1.1), we also have that

'@ <1+ k-laxl - |27

> k-k!

<1+20-a)r)y
=y k-1

Ala+1,b,s,1)
Ala+k,b,s,\)

) (l2l=r<1) (3.5)

a+k\*
a+1
k-1

(-2

‘ H] 1(:“] + 1)
] 1()‘ +1)k 1
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and

'@ Z1- k- laxl - |2"]
k=2

S koK fa+k\*
gl-Z(l—a)er_l‘(a_”)

A(a +1,b,s,))
Aa + k,b,s, )

k=2
q ( . 1) 3 k-1 _
(i + D 2(1
.‘71_[;1 e <1+ ( “)> (12 = r <1). (3.6)
[Te1 G+ D |, j-1
We thus obtain the results (3.1) and (3.2) asserted by Theorem 3. O

4 Extreme points

This section is devoted to presenting the extreme points of the function class S(S)’\Z’)’\’aq),b(a).
Let gﬁ;&q%b(a) be the subclass of S(S;\Z’)’\,Ezq),b(a) that Consiffs in all functions f(z) € A,
which satisfy inequality (2.1). Then the extreme points of S&Z’;i’;q),b(a) are given by the

following theorem.

Theorem 4 Let

filz)i=z (4.1)
and
kA=) [T+ Dia || a+ k|| Ala+1,b,5,2)
fil@)i=z+ (k — o) ]_[]f’:l()»,»+1)k_1 <a+1> (A(a+k,b,s,)»)>‘2k
(ke N\ {1}). (4.2)
Then

flz) e S(S)’f;)):&q),b(a) 0=a<l)

if and only if it can be expressed in the following form:

f@=> w2 (yk >0 yi= 1). (4.3)
k=1 k=1
Proof Suppose that
f@ =) whk)
k=1
& K- [Ty + D
e kZ; =) ITIZ, 05+ Vi
a+k\*||Ala+1,b,s,1) ]
' (u+1> Aatkbsh| (44)
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Then
i(k_a) 1O+ i (a+1>s (A(a+k,b,s,k)>‘
~ K L+ e [[\a+k Ala+1,b,s,1)
k(1= a) | TTo G+ D || (@ + k\*|| Ala +1,b,5,1)
Yk (k —a) ]_[?:1()»,»+1)k_1 a+1 Aa +k,b,s, 1)
=(1-0)) p=0-a)1-n)
k=2
<l-a.

Thus, by the definition of the function class ‘%’)A,iiq),b(a): we have
o
f eSS pp@ (0=a<l).
Conversely, if
o
f eSS pp@ 0=a<l),
then, by using (2.1), we may set

_ (k-a) le()»j + 1)
(L= a)k! | TTL, () + i

(keN\{1}),

Yk Aa+1,b,5 1)

a+1\°
a+k

which implies that

f@ =) wh

k=1

The proof of Theorem 4 is thus completed.

5 The Fekete-Szego problem

Aa+k,b,s, )
|a|

Page 11 of 15

(4.5)

(4.6)

In this section, we shall obtain the Fekete-Szegé inequality for functions in the class

S, N, %
S(Ap),(#q),b(a) when

s>0, a>0 and 0Saw<l1.

We need to recall an important lemma due to Ma and Minda [30] in order to prove our

result involving Fekete-Szeg6 inequality.

Lemmal If

p@)=1l+cz+cz® +---
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is an analytic function in U such that
S]%(p(z)) >0 (zel),
then

—4v+2 (v20),
|2 —vef| < 12 0<v<1),
4v-2  (v21).

When v <0 or v > 1, the equality holds true if and only if

1+z
p(Z)——
-z

or one of its rotations. If 0 < v < 1, then the equality holds true if and only if

1+ 22
1-22

p2) =

or one of its rotations. If v = 0, then the equality holds true if and only if

l+w\(1+z l-w\(1-z
ro=(5°)(i22)+ (5°)(553) e=e=y

Page 12 of 15

(5.1)

(5.3)

or one of its rotations. If v = 1, then the equality holds true if and only if p(z) is the reciprocal

of one of the functions such that the equality holds true in the case v = 0.

Theorem 5 Let
s>0, a>0, 05a<l
and

A>-1 (j=1,...,p), wi>-1 (=1,...,9).

Iff € Sgine | (), then

Op)i(g) b

l_[] 1(#}‘*’1)
31- (x)—(kﬁl)

LbsA)
: % S( Z:gb;k))( 4\)+2) (T éal))
6(1 o) Drt 2
|as —ta3| < [0y
N 3\s( Alatlbs,)
'(%ﬂm) (o1 =1 = 0m),

1L (j+1)2
3(1 - (X) %

(e (Alarlbaily g, _9) (72 q),
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where
A +2 wi+1\a+2\ (a+2\°
=(1- a)( 1_1[()~1+1)H<M1‘+2)(“+3) <a+1)
j=1
A(ﬂ+3,br5;)\‘) A(&l+1,b,S,)\)
' (A(a+2,b,s,x)>(A(a+2,b,s,x)> '1>’ (5.4)
3 N+ oy 1+ a+1\’
7 (A +2)1_[< i+ )(a+2>
1 j=1
(a+2,b,s,1) (a+2,b,s,))
(A(a+3bs, ))(A(u+1bs,k)> (5.5)
and

32—« ML\ oy (i +2\ (a+1\°

7= 41 - a)l_[<A +2>U<,u,+1)<u+2)
Ala+2,b,s,))\ ( Ala+2,b,s,)) (5.6)
'(A(a+3,b,s,x))<A(a+1,b,s,x)>' ‘

The result is sharp.

LA %
Proof Forf € kap),(ﬂq),b(a), let

WG ) O

S,0, A

JG.p), uq)b(f
1-

p(z) =

=140z +C2%+-. (5.7)

Then, with the help of (2.5), we have

~ 1_[?:1(#1'+1) a+2\°( Ala+1,b,s,))
a=21-a)a le(kj +1) <a + 1) (A(a + 2,b,s,k)) (58)
and
H;]:l(ﬂj‘rl)z a+3\’ [ Aa+1,b,51) )
w3t f=1()»j+1)2 <a+1) (A(cz+3,b,s,)\)>[c2 +(1-a)c]. (5:9)

Therefore, we find

as —ta% =31-a)

H;I:I(Mj +1)2 fa+3\° [ Ala+1,b,s,1) )
7 [e2+ (1 -a)]
P10+, \a+1) \Ala+3,b,5,2)

—4'((1—0()2621—[7=1(Mj+1)2 a+2\* [ Aa+1,bs1)\°
! 70 +12 \a+1 A(a +2,b,s,1)

q X s
= 3(1—05)“51(“] + 1 (ﬂ +3) (A(a+1'b’s’k)) |:Cz -c(l-a)

,':1()L1‘+1)2 a+1 Aa+ 3,b,s,))
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4rﬁ Aj+2 11[ wi+1\(a+2\ (a+2)°
3 iy Aj+1 iy uj+2/\a+3 a+1

Aa+3,b,8,0)\ [ Ala+1,b,s,))
- 1) . (5.10)
Ala+2,b,s,)) ]\ Ala+2,b,s,))
We thus write
[T (i +1)2 fa+3\*( Al@+1,b,5,1)
—1a2=3(1- / i —ve?), 5.11
a3 —vay =3(1-a) le(kj+1)2 a+1 Aa + 3,b,s,)) (Cz vcl) (1)
where
bis (1o a)(élrl—[()»,»+2)ﬁ(uj+1>(zz+2)s<a+2)s
3 el Aj+1 i wj+2/\a+3 a+1
A(a + 3,b,s,)) Ala+1,b,s,1)
. -1]. 5.12
(A(a+2,b,s,k))<A(u+2,b,s,k)> ) (612

The result asserted by Theorem 5 follows by applying Lemma 1.
Moreover, if T < 01 or T > 09, then the equality holds true if and only if

s a, A z
h(f)(Z) W (9 € R). (5.13)
For 01 < T < 0, the equality holds true if and only if
T (@) ; 6 €R). (5.14)
q)b elQZ)l—a

If © = 03, then the equality holds true if and only if

[1+w)/2] [A-w)/2]
s a, A (f) z z
)b (1- eif Z)2(1—oz) 1+ eif Z)Z(l—oz)

z
T (1 - elfz)ro(1 + elf z)1-e] 1w

O eR0<w<1). (5.15)

Finally, when t = 0y, the equality holds true if and only if ]5“ ’b(f )(z) satisfies the fol-
lowing condition:

205 ) )@

e N =(1-a)p(2)+a, (5.16)
Ap (Tq)b
where
L_(1+a))(1+z> (1—w)<1—z) © 0 (5.17)
o 2 J\izz) "\ iz @<y o

We conclude this paper by mentioning that, by suitably specializing the parameters in-
volved, our main results (Theorem 1 to Theorem 5) would yield a number of (known or
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new) results for much simpler function classes, which were investigated in several earlier
works by employing many special cases of the new generalized Srivastava-Attiya operator.
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