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MEROMORPHIC FUNCTIONS WITH A FIXED POINT
INVOLVING DZIOK-RAINA OPERATOR
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KALIYAPPAN UMA

ABSTRACT. In the present investigation, the authors define a new class of mero-
morphic functions defined in the punctured unit disk A* := {z € C': 0 < |z| < 1} by

making use of the generalized Dziok-Srivastava operator E;la;n Coefficient inequal-

ities, growth and distortion inequalities, as well as closure results are obtained. We
also establish some results concerning the partial sums of meromorphic functions
and neighbourhood results for functions in new class.
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1. INTRODUCTION

Let £ be a fixed point in the unit disc A := {z € C : |2| < 1}. Denote by H(A)
the class of functions which are regular and

A ={f e H(A): f(§) = f'(§) —1=0}

also denote by S¢ = {f € A(§) : f is Univalent in A}, the subclass of A(¢)
consist of the functions of the form

f(2)=(z =+ D an(z =", (1)
n=2

that are analytic in the open unit disc A. Note that Sy = S be a subclass of A
consisting of univalent functions in A. By S¢(8) and K¢(8), respectively, we mean
the classes of analytic functions that satisfy the analytic conditions

Re{W}>B,Re{1+W}>ﬁ and z €A
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for 0 < 8 < 1introduced and studied by Kanas and Ronning [15].The class S¢ (0)
is defined by geometric property that the image of any circular arc centered at &
is starlike with respect to f(£) and the corresponding class Kz (0) is defined by the
property that the image of any circular arc centered at £ is convex. We observe that
the definitions are somewhat similar to the ones introduced by Goodman in [13] and
[14] for uniformly starlike and convex functions, except that in this case the point £
is fixed. In particular, K = Kop(0) and S§ = S*(0) respectively, are the well-known
standard class of convex and starlike functions(see [26]).

Let ¥ denote the class of normalized meromorphic functions f of the form

f(z)= 1 + Z anz", (2)
n=1

z
defined on the punctured unit disk
A" ={zeC:0<|z| <1}.
Denote by ¥¢ be the subclass of A(§) consist of the functions of the form
1 > "
f(z) = +Zan(z_§) san > 032 # € (3)
-9 %

A function f € Ez is meromorphic starlike of order o (0 < av < 1) if

(z=9f'(2) A%
—§R<f(z)>>a (z—¢ e A:=A"U{0}).

The class of all such functions is denoted by EZ (a). A function f € ¥¢ is meromorphic
convez of order v (0 < a < 1) if

(z=9f"(2)
f'(2)
For functions f(z) given by (3) and g(z) = ﬁ + >0l bn(z — &)™ we define

the Hadamard product or convolution of f and g by

—5&(1+ >>a (z— €€ A= A"U{0}).

1
2§

For complex parameters a1, ..., and f1,...,06m (B; #0,—-1,...;5=1,2,...,m)
the generalized hypergeometric function |Fy,(z) is defined by

Fra)E) = — > anbalz — ).
n=1

B () (o) 2"
1Fn(2) = 1Fm(on, oo By By 2) = ;%M ) (4)
(<m+1;IimeNy = NU{0};z€U)
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where N denotes the set of all positive integers and (a),, is the Pochhammer symbol
defined by

1, n=20
(a)"_F(a)_{a(a+l)(a+2)--~(a+n—1)v neNaec O

For positive real parameters oy, Ay ..., aq, Ajand 81, By ..., Bm, Bm (I,m € N =
1,2,3, ... such that

m l
1+ By— ) A, >0. z€U. (6)

n=1 n=1

The Wright generalized hypergeometric function|[31]

Won[(on, Ar), .o (0, Ay)s (B, Br)s - (Bms Bm)s 2] =10 Wan[(ows Ae)1,0(Be Bi)1,ms 2]

is defined by

1Wm[(ou, Ar)1,(Bes Bi)1ms 2 Z{HF Oét—i-nAt}{HF B +nBi}~ 12 YRk el

n=0 t=0

If A, =1(t=1,2,..,1) and B, = 1(t = 1,2, ...,m)we have the relationship:

S (s
QW [(ar, 1)1i(Be, D1ms 2] = iF (e, - ou; Br, - - B 2) Z—:o(ﬁl)n...(ﬁm)n n!

(7)

(Il <m+1;l,me Ny=NU{0};z € U) is the generalized hypergeometric func-
tion(see for details[8]) where N denotes the set of all positive integers and (), is
the Pochhammer symbol and

l -1 m
= (H F(%)) (H F(ﬁt)) : (8)
t=0 t=0

By using the generalized hypergeometric function Dziok and Srivastava [8] intro-
duced the linear operator. further [7] Dziok and Raina extended the linear operator
by using Wright generalized hypergeometric function .

Now we define a new linear operator for meromorphic functions with a fixed
point{ given by (3).

Let W((a, Ai)11: (Be, Bi)1,m] : B¢ — ¢ be a linear operator defined by

Wi, A)1ps (B, B)1glf(2) = (2= &)™ idmllar, A)rss (Be Bo)vms (2 = )] * f(2)
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We observe that , for f(z) of the form(3),we have

Wi(as, At)1g; (B, Be)im) f(2) = (2 — €)1 + i wn(a1) an(z —&)" 9)

n=1
where wy,(aq)is defined by
Ol (e +nAy)... Tl +nA) 1
['(f1+nB1)...T(Bm +nBpy)n!

wp(aq) =

and € is given by (8).
For convenience, we write

anf(z) = W[(ala Al)? SRR (ala Al)§ (/617 Bl)7 SRR (Bm,Bm)]f(Z) (11)

introduced by Dziok and Raina[7].

In view of the relationship (10) the linear operator(11) and by setting A, = 1(¢t =
1,..,0) and B; = 1(t = 1,...,m) , the linear operator !, is called Dziok-Srivastava
operator (see [8]), includes (as its special cases) various other linear operators intro-
duced and studied by Carlson and Shaffer, Ruscheweyh and Srivastava-Owa studied
in the literature (see Aouf [1], and Uralegaddi and Somanatha [28]; Duren [[6] ,
Srivastava and Owa [[27], also [1, 16, 17, 19]). Further, the class ¥{(a) and various
other subclasses of ¥ have been studied rather extensively by Clunie [5], Nehari and
Netanyahu [20], , Pommerenke ([22], [23]), Royster [24], and others (cf., e.g., Bajpai
[2] , Mogra et al. [18], Uralegaddi and Ganigi [29], Cho et al. [3].

Now by making use of the generalized Raina-Dziok operator W, we define a
new subclass of functions in Y as follows.

For 0 < v <1land 0 < X < 1/2, we let Elg’jzl()‘ﬁ) denote a subclass of ¢
consisting functions of the form (3) satisfying the condition that

(2 =W f(2)) + Az = * Wi f(2)"
" ( (1= AW () + A~ VLT 7) -
(2 =W f(2)) + Az = *Whf(2))"
R I O R YRS VYA
where W' is given by (11).Further shortly we can state this condition by
2G'(2) 2G'(2)
(e ) >+ .
where
, 12\ &
G(z) = (1=-NF(2)+Az=8F'(2) = o +> (A=A D)wn(ar)an(z—€)", an > 0.
n=1
(14)
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and F(z) = W!, f(z). In this paper, we obtain the coefficient inequalities, growth and

distortion inequalities, as well as closure results for the class yhm (\,7). Properties
&1

of a certain integral operator and its inverse defined on the new class El’fgl (A, y) are

also discussed.
2. COEFFICIENTS INEQUALITIES

Our first theorem gives a necessary and sufficient condition for a function f to
be in the class Eé’al (A, 7).
Lemma 1 Suppose that g € [0,1), r € (0,1] and the function H is of the form

1 o0
— ;Jr;bnz”, 0<|z| <, (15)

with b, > 0. Then the condition

H/
%zH(ij) >0 for |z|<r (16)
is equivalent to the condition
Zn-i—,@ ritl <1 - 8. (17)

Theorem 1 Let f(z) € X¢ be given by (3). Then f € Els’zl()\,’y) if and only if

o)

YA +7) + (v + (A + A = 1) wnar)an < (1= 2X)(1 7). (18)

n=1

Proof. If f € ™ (), ), then by (12) we have ,

&,

- (2 = W f(2) + Az — )2( Winf(2)"
R ( (1 =MW f(2)+ Mz = &)W ( ) '7) (19)
(z = Wi f(2)) + Az — )2( f(2))"
> B (1 — OWL f(z) + Mz — )W (Z)>, +1]

That is,

(= — G ()](1 + Be’®) + Be[G(2)]
- ( G(2) B ”) >0
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where G(z) is given by (14). By letting z — 17, we have

fa=20-- S 01 4) + (4 A)mA — A+ Denonie] g
(1=2X) = > 0% n(nA = A+ Dw,(aq)an ’

This shows that (18) holds.Conversely assume that (18) holds. Since
R(w) >~ ifandonlyif |w—1] < |w+1— 27|,

it is sufficient to show that

w—1
w+ (1 —279)

‘<1 and |w+1—-2y]#0 for [z—¢&<r<1, (z-§) €A.

Using (18), we see that

— 21 (A A = 1)(n + Dwn(ar)an(z — "

’ —2(1—a)+ >0 (nA+ X =1)(n — 14 2a)w,(a1)an(z — §)"F1
ST A+ A= 1) (n+ Dwpay

< n=l <1
T 2l—a)=Y ol A+ A =1)(n— 14 2a)wuan,
Thus we have f € Elf’zl()\,fy).
For the sake of brevity throughout this paper we let
dn(X,7) i= [n(1+7) + (v + B)l(nA = A+ 1) (20)

di(A,7) = (1+2y+8)
unless otherwise stated. Our next result gives the coefficient estimates for functions in

2 (A7)

§an
Theorem 2. If f € L™ (X,~), then

§,ou
_=y-2y

an > B n=1,2,3,....
' dn()\a ’V)wn (al)
The result is sharp for the functions F,(z) given by

1 n 11—

F.(z) = (z=9", n=123,....

Proof.

If f e Zé’fgl(/\,fy), then we have, for each n,
(o)
dn(A,7)an < Z dn (A Y)wn(a1)a, < (1—7)(1—2A).
n=1
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Therefore we have

Since
1 (1-7)(1-2))

T2 & 0 du(\)wn(an)

satisfies the conditions of Theorem 1, F,,(z) € Eé’Zl(A,'y) and the equality is attained for
this function.

—&"

Theorem 3. Suppose that there exists a positive number v

v = in1fv {dn (N, @)wn (a;1;m)} . (21)

ne
If f € 3¢ (X,7), then

l_wr <|f(2)] <

%_,_%1/1_2)‘)7" (|z— €& = 7).

If v =di(\y)wi(oq) = (1 + 27y + B)wi(aq), then the result is sharp for

1 a-ypa-2y

Py SR e LG (22)

flz) =

Proof.

Since f(z) = ziE + 307 an(z — &)™, we have

1 1
|f(z)\§;+§ anrng;—l—rg .
n=1 n=1

Since,

v

= (1—7)(1—2))
E an < .
n=1

Using this, we have

Similarly

olE ‘1<17><1’M> |

The result is sharp for function (22) with v = dy (A, y)wi (1) = (1 + 2 + B)wi (a1).
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Similarly we have the following:
Theorem 4. If f € Zé’zl()\,’y), then

1 (1-p-2)

- ” %Vl*m (|z =&l =r).

1
<IFEI< 5+
The result is sharp for the function (22)with v = dy (A, 7)w1(a1) = (1 + 2y + B)wi(a1).

3. CLOSURE THEOREMS

Let the functions Fi(z) be given by

Fi(z) = +Y ank(z= " k=1,2,..,m. (23)
n=1

We shall prove the following closure theorems for the class Eé’le (A 7).

Theorem 5. Let the function Fy(z) defined by (23) be in the class El&’fgl (A, ) for every
k =1,2,...,m. Then the function f(z) defined by f(z) = z—ig—i—zzozl ank(z=&)", (ank > 0)
belongs to the class 2221()"7)’ where ayp = LY ane (n=1,2,..).

Proof.

Since F(z) € Eé’zl (A, 7), it follows from Theorem 1 that

D dn (AN y)wn(ar)ans < (1—7)(1—2)),Vk =1,2,..,m. (24)
n=1
Hence
o0 o0 1 m
)\ n - dn )\7 n n,
S Oopentonn = Y aenton (3o )
1 m o0
- Z Z dn(A ’Y)wn(al)an k)
m
k=1 \n=1

< (- ”Y)(ln* 2X).

By Theorem 1, we have f(z) € 24 (X, 7).

§a
Theorem 6. The class Zé’Zbl (A, 7) is closed under convex linear combination.

Proof.

Let the function F(z) given by (23) be in the class Zérgl (A\,7). Then it is enough to
show that the function

H(z) = pki(z) + (1 = p)Fa(z) (0<p<1)
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is also in the class Eg’a (A, 7). Since for 0 < p <1,

H(2) = o + Do lpans + (1= Wanal(z = ",
n=1

we observe that
(o]

D [nan1 + (1= pan2ldn (A, y)wn (1)

n=1

= '“Zd (A, Y)wn(a1)an,1 + (1 — p Z Y)wn (1) an 2

n=1

< (=71 =24,

By Theorem 1, we have H(z) € 2™ (X, 7).

§an

Theorem 7. Let Fy(z) = -1z and F,(2) = Zi£+%( —&)"forn=1,2,.... Then
f(z) € Elg’zl()\,'y) if and only if f(z) can be expressed in the form f(z) = Y 07 7 Fn(2)

where 1, > 0 and > 7 (7, = 1.

Proof.
Let i
)= mFul()
n=0
E (=) =2), .,
n=1 dn (A, ¥)wn (1) (="
Then

0 (L= =2)) da(\Ywalar)
;nndn(%v)wn(al)((l— 1—2)) Z%—l—no<1

By Theorem 2, we have f(z) € 25 " (A 7). Conversely, let f(2) € X al()‘ v). From

Theorem 2, we have a,, < % for n = 1,2,.. we may take 1, = %

forn=1,2,...and o =1—3 7" 0y Then f(2) =307 nnFn(z).

4. RADIUS OF STARLIKENESS

In the following theorem we obtain the radius of starlikeness for the class E ().
We say that f given by 2 is meromorphically starlike of order p, (0 < p < 1), in |z| <r
Theorem 8. Let the function f given by 2 be in the class Elggl (A,7)- Then, if there exists

=717, A p) (25)
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and it is positive, then f is meromorphically starlike of order p in |z| < r < ri(7y, A, p).
Proof.

Let the function f € Elf’:;l (A7) be of the form 2. If 0 < r < r1(7, A, p), then by 25

n+1 S ( P) (Avv)wn(al)

TS -2 2
for all n € N. From 26 we get
nEp < A )en(on)
1—p T (=) -2
for all n € N, thus
; TJ_”’ 1< ; (dl”_Ajggf”_(;‘;)) an < 1. 27)

If f € ¥ p, then by Lemma 1, the function f is meromorphically starlike of order p, in |z| < r
if and only if

Zn+p <1 —p. (28)

Therefore, 27 and 28 give that f is meromorphically starlike of order pin |z| <7 < r1(7, A, p).

Suppose that there exists a number 7, 7 > r1(7, A, p) such that each f € Zl o (Ay) s
meromorphically starlike of order p in |z| <7 < 1. The function

n

L (-2
1&) =t Oy ()

is in the class Elg’rsl (X, 7), thus it should satisfy 28 with 7

o0

> (n+panitt <1—p, (29)

n=1

while the left—hand site of 29 becomes

A=A =2)) s (1 =71 =2)\) (1 = p)dn(A,7)wn(1)
dn(\, y)wi (ar) dn (A, y)wi(ar) (n+p)(1—7)(1 —2X)

what contradicts with 29. Therefore the number r1 (7, A, p) in Theorem 8 cannot be replaced
with a grater number. This means that r1(, A, p) is so called radius of meromorphically
starlikness of order p for the class Zé”Zl (A 79).

(n+p) > (n+p) =1-p

5. INTEGRAL OPERATORS
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In this section, we consider integral transforms of functions in the class ./\/lw L (0 ).
Theorem 9. Let the function f(z) given by (3) be in Eé ", (A;7). Then the integral operator

1
F(z):c/0 u®f(uz)du 0<u<1,0<c<o0)

is in Eé”(:l()\ 7v), where

(c+n+ Dd,(A7y) —cen(l—7)(1—2))
(T=y)A=22){1 = A1 +n)}+du(N\y)(c+n+1)

(1-7)(1-23)
+ Tz me e &~ €)-

0 <

The result is sharp for the function f(z) = Zi :

Proof.

Let f(z) € ¢ (A7) Then
1 (oo}

1
F(z) = C/o ucf(uz)duzZ_w+zc+;+lan(z—§)”.
n=1

It is sufficient to show that

= cdy(N,9) wn(oq)
<1.
Z crn+1)1—0)""" (30)

n:l

Since f € Zlg’fgl()\,'y), we have

Note that (30) is satisfied if

¢ dp(A, 0)wp(an)
(c+n+1)(1-0) — (1—9)(1—2))

Solving for §, we have
(c+n+Ddp(A7y) —cen(l—v)(1—2))
Tc(l=-y)A=-20){1-X2+n)}+d(N\,y)(c+n+1)

A simple computation will show that ®(n) is increasing and ®(n) > ®(1). Using this, the
results follows.

= ®(n).

Theorem 10. Let f(z), given by (3), be in Z4™ (X, ),

g,

FE) = et D) +2f ] =2+ 3 S0 g es0 @)

z C
n=1
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Then F(z) is in Eé’zl()\,v) for |z — &| < r(v, A, B) where

. c(1 = B)dn(A,7) Yk
o) = (e e ) bR

The result is sharp for the function f,(z) = zié + %(2’ - n=12.3,....

Proof.

Let w = KZ_OG/(Z)](lgﬁew)"r&w[G(z)] where G(z) is given by (14).Then it is sufficient to

(2)

show that ‘#’_12[3‘ < 1. A simple computation shows that this is satisfied if

Since f € £™ (X,5), by Theorem 1, we have

&an
D du(Awn(ar)an < (1=7)(1 = 2)).
n=1

The equation (32) is satisfied if

(c+n+1)d,(\ B)wn(ar)
c(1-5)

Solving for |z — &|, we get the desired result.

dn (X, @)wp(a1)an

n+1
R T

6. INTEGRAL OPERATORS

Silverman [26] determined sharp lower bounds on the real part of the quotients between
the normalized starlike or convex functions and their sequences of partial sums. As a natural
extension, one is interested to search results analogous to those of Silverman for meromorphic
univalent functions. In this section, motivated essentially by the work of silverman [26] and
Cho and Owa [4] we will investigate the ratio of a function of the form(3) to its sequence of
partial sums

k
fule) = g + D anle = )" (33)
n=1

when the coeflicients are sufficiently small to satisfy the condition analogous to

Z dp (A, Vwn(o1)an < (1 =7)(1 = 2A).

n=1
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More precisely we will determine sharp lower bounds for ®{f(2)/fr(2)} and R{fr(2)/f(2)}.

In this connection we make use of the well known results that® { }jzgg} >0 (z—&€A)

if and only if w(z) = > ¢n(z — &)™ satisfies the inequality |w(z)| < |z —¢].
n=1

Unless otherwise stated, we will assume that f is of the form (3) and its sequence of

partial sums is denoted by fx(z) = zig + Zizl an(z — ™.

Theorem 11. Let f(z) € Eé’Zl()\,'y) be given by (3)satisfies condition, (18)

f(z) } (L + V) drr1 (A, Y)wi1(on) — (1 — B) B
Rl £} = e Frwed G0
where
(1—9)(1—2N), if n=1,23,...,k
dn()\7’7) 2 { dk+1()\77)wk+l(al)7 Zf n:k+17k+27 (35)
The result (34) is sharp with the function given by
f(Z) _ 1 (1 — 7)(1 — 2>‘) _ §)k+1. (36)

2 —& diri (N wigr (ar)

Proof.

Define the function w(z) by

Tt w(z)  depa (X y)wria () [ f(2)  dea (A y)wkia (o) -1+ o
1—w(z) 1= =2)) [f(2) dp1 (A, Y)we (a1)

b U (e Owria(e)) 2 ]
L+ 3 an(z =" 4 (B2 ) B ez - ot

143 an(z— g
n=1

It suffices to show that |w(z)| < 1. Now, from (37) we can write

(dk+1(>\ﬁ)wl+1(a1;l;m)) io: a (z—g)"“
n

T2y ) 2
w(z) = — .
k n+tl dit1 (N y)wi (o) = n+1
242 Zlan(z—f) + = kzlan(z_g)
n= =n-+4

Hence we obtain

dir A wrei(01)) 3
( (-2 )k:%l 2]

w(z)] <

- k 0
di+1 (N, Y)wkt+1 (ar;l;m
2-2 5 o] - (Lot} 53 g,
n=1 n=k+1
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Now |w(z)| < 1 if

dis1 (N Vw1 (1)) k
2( 11— > 2 lanl <222 o

n=k+1

or, equivalently,

k )
di+1(A, Y)wi1 (a3 ;m)
> lan| + S ad < 1.
n=1 (1 - ’Y)(l a 2)\) n=k+1
From the condition (18), it is sufficient to show that
k 0o 00
di+1 (A, 7)wig1(ag;l;m) dn (A, a)wn (o)
> lan| + > an] <Y TS |
2 T-i-2y 2 ™= 20—
which is equivalent to
Zk: dp(\ Y)wn(ag) — 1+ a) |
2\ aopya—ay )l
- dn(Aa 7)wn(a ) — dk (>‘a W)Wk (O[ )
t 2 < Ty e—
n=k+1 v
> 0 (38)

To see that the function given by (36) gives the sharp result, we observe that for z =
Teiﬂ'/(k-&-Z)

(1-7 =2}

7o) (1-)(1-2)
1+  dirr (O )wirr (o)

) dea (O ywie (1)
dk+1(>\, ’y)wk+1(a1) —1 + «
dpy1(A, Y)wrg1 (o)

(z=8" =1

when r — 17

which shows the bound (34) is the best possible for each k € N.
We next determine bounds for fi(z)/f(z).

Theorem 12. If f of the form (3) satisfies the condition (18), then

fk(z) dk-ﬁ‘l()‘v’Y)wk—H(al)
Re{ 7(2) } SO (o) - (L) 2y GTwEAR (39

where

(1 =71 —=2N), if k=1,2,3,....n

>
dk(/\;’Y)OJk(Oél)_{ dosr N Ywigr (1),  if k=n+1n+2,....
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The result (39) is sharp with the function given by (36).

Proof.
We write
L+w(z) _ depn(y)wepa (o) + (=71 =2} {fk(z) _ i1 (A Y)wr 1 ()
1—w(z) (1 =71 =23 f(2) e (A Mwega (o) + (1= 7)(1 = 24)
1+ ¥ an(e— ) - (Slggn)) £ o -gr
i 14 5 an(s - g |
where -

diet1 (A ) wiegr (a1)+(1—7) (1—2X) i
( o) )n§+1|an|

lw(z)| < <1

k [
d Ay wrr1(ar)—14+a
2223 Jay| - (LnGplaalytie) 55 g
n=1 n=k+1

This last inequality is equivalent to

dps1 (X =
Z| anl + k+1 ,’Y)wk+1(a1) Z lan| < 1.

—A=2 5,

Make use of (18) to get (38). Finally, equality holds in (39) for the extremal function f(z)
given by (36).

n=1

7. NEIGHBORHOODS FOR THE CLASS XL (a, \)

w,01

Following the earlier works on neighborhoods of analytic functions by Goodman [12] and
Ruscheweyh [25], we begin by introducing here the §-neighborhood of a function f € ¢ of
the form(3) by means of the definition below:

Ns(f) := {g €Xe : g(z) = i + an(z - §)”and2n|an — bl < 6} . (41)
n=1

n=1

Particulary for the identity function e(z) = 1, we have

Ns(e) := {g eX:g(z) = . if + an(z —&)" and Zn|bn| < 5} . (42)
n=1 n=2
Theorem 13. If
1=y =2}

then ElE’fZI(x\,v) C Ns(e).
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Proof.

For f € Elg’Zl(/\ﬁ)z Theorem 1 immediately yields

dAwr() Y a, <1-a,

n=1
so that

o] (1 _a)
2 S g0 T (ar) (44)

On the other hand, from (18) and (44) that

wi(a) Y na, < (1=9)1=20) = (1 -2Nawi(a) ) an

n=2 n=1

(1—-a)

< (=1 =20) = (L= 2 wn() gy
[ lC 2]
T 14+ (1-2\a’
that is
i (1-ya-2»n
;na” = 1+ (1 =2 )wi (o) ’ )

which, in view of the definition (42) proves Theorem .
Definition 1.

A function f € X is said to be in the class ./\/lif}xl()\,oz,“y) if there exists a function
g < Zléf;bl (A7) such that

‘f(z)_1’<(1_7)(1—2A), (z€A0<y <. (46)

9(2)
Theorem 14. If g € 215’21()\,7) and

(5 dl()\,'y)wl(al)
di (A Ywr(en) = (1= 7)1 =24))

y=1- (47)

then
Ns(g) € My (A @, 7).

w,1

Proof. Let f € Ns(g). Then we find from (41) that
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oo

Zn|an —by| <6, (48)

n=1

which implies the coefficient inequality

D lan —ba| <6, (n€N), (49)
n=1

Since g € Elf’zl(/\,’y), we have [cf. equation (18)]

- (1—7)(1—2))
b S R o) )
so that
1(2) Donet [0 = bl
‘g(z) _1‘ S o b,

6 dl()\,’y)wl(al)
di(A,ywr(ar) = (1 =7)(1 = 2X))
(1= =22,

provided + is given by (47). Hence, by definition, f € Eé’ﬁl (A, ) for v given by (47), which
completes the proof.

Concluding Remarks: By specializing the parameters [, m, A,the various results presented
in this paper would provide interesting extensions and generalizations of those considered
earlier by [1, 2, 3, 5, 18, 29, 28, 27] .In fact, by appropriately selecting these arbitrary se-
quences, the results presented in this paper would find further applications for the class
of meromorphic functions which would incorporate a generalized form of the DziokSrivas-
tava linear operator involving the Hadamard product (or convolution) of the function in
(3) with the Fox-Wright generalization ;1 of the hypergeometric function ;F,,. Theorem
1 to 14 would thus eventually lead us further to new results for the class of functions (de-
fined analogously to the class Eé’zl (A7) by associating instead the Fox-Wright generalized
hypergeometric function ;1.
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