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Abstract
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1 Introduction

Let 37 ; denote the class of meromorphic functions

f(z) = Z—lp +Z\an\z", (jeN"={2i—1:i€{1,2,---}}), (1)
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which are analytic and p-valent in the punctured disc U* = {z : 0 < |z| <
1} = U\{0} with a simple pole at the origin with residue one there.

A function f € ¥ . is said to be meromorphically starlike of order o if it
satisfies )
Re {_Zf (2)} -
pf(2)
for some (0 < a < 1) and for all z € U*
f €% ; is said to be meromorphically convex of order « if it satisfies

i () :

for some a(0 < a < 1) and for all z € U*

a, (2)

~—

Some subclasses of 37 ; when p = 1, j = 1 were introduced by Miller[1],Cho
et al.[2]and Aouf[3.4].

For f(z) = & + > omejlan|z™ and g(z) = =+ D ne;j|bn|2z™ the Hadamard
product (or convolution)is defined by

(F9)) = + Y lanllbalz" = (9 D)),

The linear operator L,(a,c) is defined as follows (see Saitoh[5], Liu and
Srivastaval[6])

Ly(a,c)f(2) = pla,c;2) = f(2)  (f(2) €35;), (4)
and ¢,(a, ¢; z) is defined by

o0

1 non- -
opla,cz) = ;—i—z %z" 1 (zeU'a€ R;c€ R\z;2, :={0,—-1,-2,--})
=1 n
(5)

, where (v)y, is the pochhammer symbol defined (in terms of the Gamma func-
tion) by

L(v+n) [ 1, n=0
=S = s, e

Aouf, Silverman and Srivastava [7] by means of the linear operator L,(a, c)
defined the classes P, (A, B;p, \) and P/ (A, B;p, \), further investigated the
properties of these tow classes . In [8] Aouf and El-Ashwah investigated several
properties for the class 3* (a,c, A, B, «) of univalent meromorphic functions

with positive coefficients. Aouf [9] defined the subclasses of Z;A’B) by use of
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derivative operator and discussed the correspondig properties. In this paper we
will use operator L,(a, c) to define a subclass of p-valent meromorphic function
class 37 . as below:

Forpe N, a>0 ¢>00<a< (p;;fl_)!l)!, m € N*, m < j and for the
parameters A\, A and B such that

—-1<A<B<1, 0<B<1, A>1, (6)
we say that a function f(z) € ¥ is in the class 37 .(a,c, A, B, o, m; A) if it

satisfies the following subordination:

1 _ _ 1+ Az
- - _ _ p+m—1 (m—1) p+m (m)
merenal b L (Lp(a )f DT AT Ly (0,00 £ ()™ 0] <
p—1)!

)

Or equivalently, if the following inequality holds true:

(A= D+ m = DLy (a,0) ()™ D £ APFT (L (a, 0) () (™) 4 EEMZLL

B(A — D)(p+m — D)zp+tm=1(Lp(a, 0)f (2)(M=D 4 AzP+m (Ly(a, ) f(2))™] + [BEEZSDE L (4 — B) (%QQ)} -
8
From the above definition we can imply that the function class ¥ (a, ¢, A, B, «)
in [8] is the special case of ¥ ;(a, ¢, A, B, &, m; A) in our present paper because
Yiila, e, A, Byaym; 1) =385 (a, ¢, A, B, a).
Since Xj ;(a, ¢, A, B,a,m; 1) = X7 (a, ¢, A, B, ) jthen like [8] we have the
following subclasses which were studied in many earlier works:
(1) ¥7(a,a,—B,8,0,m;1) = Tr,(B)(m € N*,0 < 3 < 1) (Kim et al.[10]).
(2) &5 (a0, =53, 2y — DB, o, 1;1) = X4(a, 8,7) 0<a <0< <155 <
v < 1) (Cho et al. [2]).

(3) Tj,(a,a,—A,—B,0,1;1) = (A,B) (-1 < B < A<1;-1<B<
) [

4) ¥7,(a,a,—A, =B, a,1;1) = ¥(a, ,A,B,1) (0 <a<1;,-1< A< B<Z
1;0 < B <1) (Aouf[4]).

The purpose of this paper is to give various properties of 3 j(a, ¢, A, B, o, m; \)
. We will extend the results of basic paper [8].

2 Coefficient inequality for class ¥ .(a,c, A, B, a,m; \)

Theorem 2.1 Suppose f(z) = 5 + 37 |a,|2", then
f(z) € 5 ;(a,¢, A, B,a,m; A) if and only if

> np, B,a,c,a,m; Nay| < (B — A), 9)

n=j
where
(14 B)[p(A—=1)+An—m+ 1] (a),11n!

m—1)!
(@nia(n —m+ 1)t [ — ol

¢n(p7B7a7C7Q7m;)\) =

(10)
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Proof For f(z) = 5 + > 0" |an|2", we denote

Fpom(a,c, X, 2) + %
— B[Fpmlae )] + [B% +(A-B) <% - a)”
=[S
PR e e R
_ {(B A ((p(;vji)!l)! _ a) 3 i lan (a>n+1(nc')[:J(rA1(:ll_) + 1n1;m + 1] 1= |n+p]
< ni:jj(l + B)lan| (a>"+1?:>[fﬁ(;lj ;Tl;,m U5 <7<”(;Tf$!1)! - a) (= € o),
where
Fym(a,eAz) = (A= 1)(p+m—1)""" (L, (a,0)f(2)) "V

+ AP (Ly(a, ) f(2)™.

By the Maximum Modulus Theorem, for any z € U we have

(p+m —1)!
Fp,m(a,c,)\,z) + W
(p+m—1)! (p4+m —1)!

- 'B[Fp,m(a,c,k,z)}-!— {Bw-F(A—B) (W—a>:|'

S (@nt1n! [p(A — 1) + An — m + 1] (—m+ 1)
< 1+ B)lan _(B- A wmmr ) _
S S0 e O ( >( Lk )
< 0,

this implies f(2) € X5 (a,c, A, B, o, m; A).
Conversely, suppose f(z) € ¥y i(a,c, A, B, a,m; \), then we have

0o (@n+1npA=1)+An—m+1]  nt
Z |an‘ ()nt+1(n—m+1)! i < 1.

an Z; |an| n+1n'[p(/\ 1)+ An—m+1] antp (A _ B) ((p—m+1)! _ a)

(©)n+1(n—m~+1)! (p—1)!

Since |Rez| < |z] for all z, choosing z to be real and letting z — 1~ through
real value, then we have

oo (@)nr1n![pA=1)+An—m+1] | _|n+
2o lan | G D e < 1.
(B~ 4) (T2 — ) — BT, g St tysonmt oy

1)! () n+1(n—m)!(n—m+1)

So we have

> (@)psan! [p(A = 1) + An — m + 1] B (p—m+1! N
2 Bl e 1y = (U5 ).

this completes the proof of theorem 2.1.
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Corollary 2.2 Let f(z) = Z%%—ZZO:]. |an |2, if f(2) € X5 i(a, ¢, A, B, a,m; A),
then

m—1)!
(B - A) £ — o
(a)p+1n! [p(A—1)+AIn—m+1]’
(14 B) =g,

la,| <

the result is sharp when

m—1)!
fgo Lty P |t —af
z)=— 2
(a)nt1n![p(A=1)+An—m—+1]
@ (4 B) g e m,

Remark 2.3 Theorem 2.1 in this paper is the extension of theorem 1 in

/s].

n

3 Distortion Theorem

Theorem 3.1 If f(z) = ZLNLZZO:;' lan|2™ be in the class ¥ ;(a, ¢, A, B, a,m; A),

then
k—1)! ,
O R g (A B com e A )l e
-1 "
< 1f9)
k—1)! ,
< {% + F, (4, B,a,c,m,k,)\,a)\zVJ“p} 2|~ ®FP) - (11)
p—1)!
(B-A)();41(—m+1) [ Do)
where F, ;(A, B,a,c,m, k,\, o) = (1+B)(a)j+1(j—k)![p(/\—l)i;j)—mﬂ]' Furthermore
(p+m—1)! (14B)(a) j+: (G—k)[p(A=1)+\j—m+1](p+Ek—1)! (p+m—1)!
@>c>0, o - (=)0 DD S a<

IméeN* ke Ny; k<m-1<j5—1.
The result is sharp for the function f given by

m—1)!

=
Z) = — - -

, @O DA —m ]

@ (4 By =g =

Proof Let f(z) = & + >y lan|z™, 0 <k < (m — 1), then we have

27,

k _(=DFp+k—1) - n! n—k
F®(z) = 7~ 1] +n§yanymz , (12)

and we can imply

(@)1 =k pA =)+ X —m+1 o~ nl
ey @l —m+ 1! )
|an.

< Z(l + B) (a)”“”(!c[)i(iall_) ;Fni\rnl; m+1]
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By theorem 2.1 we obtain

oo

n! B (p+m—1)!_a
;m|an| < (B-4) (- 1)

(C)j+1(j —m + 1)'
(14 B)(a)j1(j = k)M p(A = 1) + Aj = m + 1]

by (12)and (13) we can imply (11).

(13)

4 Radius of starlikeness and convexity

Theorem 4.1 Let the function f(z) defined by (1) be in the class
¥y ila, e, A, Byaym; A). Then f(z) is starlike of £(0 < & < 1) in
|z[ < 7’5(14, B,a,c,p,a,m; \) where

1 — &)én(p, B,a,c,a,m; \) | 7
re(a,c, A, B,p, o, m; N) = infp>; {p( (B§1¢Ag]zn+2pc—a§;; )} , (14)

and ¢, (p, B, a,c,a,m; \) is defined by (10).

Proof It sufficient to show that

2f'(2)
1+ <1—=¢ for |z| <rela,c, A, B,p,a,m; \).
S <1 o e < e )
Since
1420 |Zidet e
pf(2) P+ > s plag|znt?

Do (n 4 p)lag|[2]"7

<
N p—Zf:jplanHZ\”*” 7

to prove (14) it sufficient to prove

D omei(n+ p)lag||z"*?
b— Zn:jp|an||z|n+p

<1l-E¢&.

It is equivalent to

Z (n +p2£:125))|a"| 2" < 1. (15)

n=j
By theorem 2.1 we have

Z(bnp,Baco;m)\)’n

< 1.
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Hence (15) will be true if

(n +2p — p€) |2+ < ¢n(p, B, a,c,a,m;\)
p(1—=¢) - B-A ’

it is equivalent to

2] < {p(l — &)on(p, B, a,c,a,m; \) }nip
- (B — A)(n+2p — pf) :

This completes the proof.

Theorem 4.2 Let the function f(z) defined by (1) be in the class
¥ ia, e, A, Byaym; A). Then f(z) is convex of n(0 <n < 1) in
|z| < (A, B,a,c,p,a,m;\) where

1
. p(l - n)(bn(p,B,a,c,a,m; )\> i
A, B PA) = ; 1
TT]( y D, 4, C, P,y O )‘) ann>]{ n(B—A)(n+2p—p77) ) ( 6)

and ¢, (p, B, a,c,a,m; \) is defined by (10).
Proof It sufficient to show that

f/l( )

1+-+ ‘<1—n for |z| <r, (A, B, a,c,p,am;]).
' p pf'(z) ol <l )
Since
1 z2f"(2) >y 1+ p)lag|z"P
14—+ 2 _ -
pf (Z> —P+Zn:j np|an|zn P

2 nzy 4 p)lan||z|"P
P = 2 onyplan||z]"+

Y

to prove (16) it sufficient to prove

>y n(n + p)lan| 2|17

<1-
p— 30T, nplanllzl !
It is equivalent to
(o] 2 o
~ p(l-n)
By theorem 2.1 we have
On p,B a,c,a,m; \)

> el et <1
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Hence (17) will be true if

n(n + 2p - p77)|an| |Z|n+p < an(p; Bv a, C, 0, Mm; >‘)
p(1—n) - B—A ’
it is equivalent to

|Z| < {p(l —ﬁ)ébn(p,B,a,c,a’m; )\) }nlﬂ7
— L n(B=A)n+2p—pn) :

This completes the proof.

5 o¢-Neighborhoods of X} .(a,c, A, B, a,m; \)

Based on the earlier works of Aouf, Silverman and Srivastava[7] Goodman[12]
and by Altintas et al.[13] ,we introduce the J-neighborhood of a function f(z) €
35 of the form (1) and present the relationship between d-neighborhood and
corresponding function class.

Definition 5.1 The d-neighborhood of a function f(z) € X5 ; of the form
(1) is defined as follows:

1 o [e.9]
N?(f) = {g : g(Z) = ; - Z |bn|zn S E;j and Ztk ||bn| - ’an” < 5} )
n=j n=j
(18)
where
nl(1+ B)[p(A—=1) 4+ An—m + 1])(a)ni1

(B— A)(n—m+1)! {% . a} ()nir

Y

anda>0,c>0,-1<A<B<1,0<B<1,§>0,0<a< (p(;i‘;)}”,j,me
N* 7 >m.

Theorem 5.2 Let the function f(z) defined by (1) be in the class ¥y (a +
L,e, A, B,a,m; \), then

Jj+1
NI (f) Cc ¥ (a,c, A, B,a,m; N, 0:=——].
o () € Byjlare am; A) ( a+j+1)
This result is the best possible in the sense that & can not be increased.

Proof It is easily seen from (8) that f(2) € X7 .(a,c, A, B, o, m; A) if and only
if for any complex number o with |o| =1
A= D+ m = D2PT Ly (a, ) f(2) D 4 APTT Ly (a, 0)f(2)) ™) 4 ML)
B (A= D +m = 1)zptm=1(Ly(a, ) f(2)) (M1 4 Xz tm(Lp(a, ) f(2) (™| + [BEELDN + (4 - B) (EE2H — o)
# 0. (19)
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Which is equivalent to

W) 4o ey -
where
h(z) = %+chz"

1 +i nl(1 —oB)[p(A—1)+An—m+ 1] (a)n11 n

#iSo(B-A)n—m+1)! [% - a] (¢)nt1

Now if f(2) € ¥ ;(a + 1,¢, A, B, m; A),then we have

oo

1+ ch]an]z”+p
n—j

> 1o ROEBPA D e —m 1] (@

"= (B= A —m+ )2~ a] (0

z~ D

’f (2) * h(z)

L, in!(1+B)[p()\—1)+)\n—m—|—1](a+1)n+1
- atj+t1li= (B—A)(n-m+1) [%—a} (€)nt1
> 1o - Jr (21)
at+j+1 a+j+1
For any g € N, (f),we have
[f(z) — Z(j})] * h(2) _ nzj (|bn| = |an]) |cn]2"+p
< Z 6] — |an|| |Cn|
h=j
< . (22)

From (21),(22) we can imply % # 0,it means g(z) € X7 .(a,c, A, B, o, m; \).
To show the sharpness, we consider the functions f and g given by

| B=A)G-ma D2 ol (00

&) = e B Dt N —mi @~ 2

B-A (B— A —m+ ) [BEREDE o] 5 ()40

1
- 4+ + g, 24
2P ¢;(p, B, a,c,a, m; ) 11+ B)[p(A—1)+Xj —m + 1] (a)jt+1 :| B @9

g(z) =
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/ _ J+1
where §' > § = P

Clearly g € N; (f),but by theorem 1 9(2)€%5 s(a,c, A, B, o, m; \), since

) m—1)!
$j(p, B,a,c,a,m;N) B-A . (B— )G —m+ 1) [EERD o] 67(e) 41
B—- A ¢j(p, B, a,c,a, m; \) 1+ B)[p(A = 1)+ Xj —m+1](a)j41
_ (a)j+1 o
(a+1)j41
a ’
= % 45
atjtl
a J+1
> + =1

a+j+1 a+j+1

6 Properties associated with modified Hadamard
product

Following early works by Aouf,Silverman and Srivastava in [8], we provide the
properties of modified Hadamard product of Z;j(a, ¢, A, B,ae,m; \)

For the function
 — . .
fe(z) =+ Z |ankl2" (K =1,2;p€ N¥), (25)
n=j

the modified Hadamard product of the functions fi(z) and f2(z) was denoted
by (f1 e f2)(2) and defined as follows

(Fre 2)() = o + 3 lanallanalz” = (0 2)(2)

Theorem 6.1 Let fr(z) (k= 1,2) given by (25) be in the class
¥y ila, e, A, B, o, m; A), then
(fl i fQ)(z) € E;,j<a7 c, A7 Ba s M )‘)7
where

pim_1n (BeAG—m [ o] e,
-0 A BBO D+ A —m @

=

The result is sharp for the functions fx(z) (k= 1,2) given by

) (B=AG—m+1) &t — al ()41
fil2) = P + JA+B)pA=1)+ X —m+1](a)j4+1

(26)
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Proof By theorem 2.1 we need to find the largest v such that

oo

n!(1+ B A—1)+In—m+1|(a),
Z ( ¥ ) (ptm—1)! R |ana] - fane] < 1.
"= (B = A —m+ ) [ZE 5] ()

Since fi.(2) € Xy ;(a,c, A, B,a,m; \), then we see that

= nl(1+B)[pA—1)+ I —m+ 1] (a)n
' |an,k| S 1, (/{7 = 1,2),
; (B = A)n—m+ 1) [ 225 — o] ()i

by Cauchy-Schwartz inequality, we obtain

2 nl(1+B)[pA—1)+An—m+1](a)n
> : = Vianl -lanal <1 (27)

"= (B= A —m+ 1) [ZE o] (0

This implies that we only need to show that

a’TL 1] ° an 2] = an 1] a/TL 21
(p+mf 1)' ’}/ ’ ) (p m 1)] ) )

-0 (p—1)!

or equivalently that

|:(p+m—1)! _ :|
—-1)! v
ol fanal < 15—
[W N 0‘}

By making use of the inequality (27), it is sufficient to prove that

(p=1)! (p=1)!

n!(1+B)[pA—1)+An—m+1](a)n1 ~ [(p(;vflf)ll)! - a] .

(B = A)(n—m+ 1! [ Z — ol (O < |Emrt — o)

(28)

From (28), we have

pam-1 (B= A —m+ D! [0 ] (@)
TET-0 T I+ B O — D)+ —m+ 1 (@ner

Define the function ®(n) by

(p+m—1) (B=A)n—m+1) [(”?;TI)?” - ar (nta

D(n) := -1 A +B)[pA—1D+I—m~+1](an)
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(p+m—1)! .
pr=yt e

we see that ®(n) is an increasing function of a > ¢ >0, 0 < a <
m . Therefore, we conclude that

pamon BAG—m D [E o] 0,

v < 9() = 1 1+ B) [p(A = 1) +Xj —m +1] (aj1)

By using arguments similar to those in the proof of theorem 6.1 we can
derive the following result.

Theorem 6.2 Let fi(2) defined by (25) be in the class 5 :(a,c, A, B, ay,m; M),
f2(2) defined by (25) be in the class Xy :(a,c, A, B, az,m; \),then

(fr0 f2)(2) € &, (0, ¢, A, B,7,m; ),

where

. m—1)! m—1)!
(p+m—1) (B-A)G-—m+1) (p(*z_H)!l) ~ C“] [(p(;m!l) — a2 (0)j+1
T .= - ’

(p— 1! 71+ B) [p(A = 1) + Aj —m + 1] (a;41)

The result is sharp for the functions f;(z) (j = 1,2) given by

1 (B — A)(j —m + 1)' _% — Oél_ (C)j+1
fl(z) =—+ . - . y )

1 (B—A)(j —m+1)! :% —062: (€)j+1
L&) = S T T B PO - D+ N —m+ 1 (@m0

Theorem 6.3 Let fi.(z) (k= 1,2) defined by (25) be in the class
3 i(a, e, A, B, o, m; ) then the function h(z) defined by

1 < n
h(Z) = g + (lan,1’2 + |Gn,2’2) Z

n=j

belongs to the class X5 ;(a, c, A, B, x,m; \) where

im_1) 2AB-AG—mt e o] e,
(=1 JAEB) PO -1+ A —m+ 1] (a)jm

X =

This result is sharp for the functions given by (26)
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Proof By theorem 2.1 we want to find the largest y such that

o

Z nl(14+ B) [p(A—=1)+An—m+ 1] (a)ns1
= (B = A —m+ D ZE ] (@

(|an,1\2 + |an,2\2) <1. (29)

Since fi(z) € Xy :(a,c, A, B,a,m; \), (k=1,2) we readily see that

o0

y AT B PAD A mm (@), g (= 1,2) (30)

"= (B= M —m+ )| ZE o] (¢

From (30) we have

2

|a/n,k|2 S 17 (k = 172)7

o0

n!l(1+ B A=D1+ In—m+1](a)ps1
3 ( ) [p(A—1) ] (@)n+

= LB = A —m+ ) EEm — o] ()

then we have

2
)

Z nl(14+ B) [p(A—=1)+An—m+1](a)n1

= (B A —m 1) [ E o) (0

(’an,l‘Q + ’%,2\2) < 2.

(31)
From (31), if we want to prove (29), it sufficient to prove there exists the
largest x such that

1 < nl(14+ B) [p(A—=1)+An—m+1](a)ns1
(ptm-1)! B m—1)! 2 ’
[ent ] 2B~ A)n —m+ D) [ o] (o),

that is

2
_(p+m-1) 2(B - A)(n—m+ 1! | Z25 — 0] (@i
XY= a1+ B) [pA— 1) + An—m+ 1] (@)1
Now we define ¥(n) by

(p+m—1)! 2(B—A)(n—m+1)! [(p;:ff)!l)! - ozr (€)ni1
-0 a0 +B)pA—1) + m—m+1] (@)

U(n) =

we see that W(n) is an increasing function of n.Therefore, we conclude that

pim_ 1) 2B-AG—m [ o),
-1 a1 +B)pA-1)+X N —m+1](a)

which completes the proof of theorem 6.3.

x < V() =
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7 Open Problem

Let Zi ; denote the class of meromorphic functions

Qo

o=

+3 lanlz", (a0 >0,0<€<1,j €N ={2i—1:i€N}),
n=j

which are analytic and p-valent in the punctured disc Ug = {z:0<|z=¢| <
1+ |£|} with a simple pole at the origin with residue one there.

Let LS, qc(c, pt; A, B) denote the subclass of Z;j consisting of function
f(2) which satisfy the following inequality:

1 (p+m—1)lag 1+ Az

Foelp, N\, a)— 1— Foelp, A a)—1| < ,

I &(p, A a)=plfrac po1y O Haep A o)l < o
where

Foe(p,A\ya) = A=1)(p+m—1)(z— f)p+m_1(Lp(a, c)f(z))(m_l)
+ Az =P (Ly(a, ) f(2)™ + a.

Discuss coefficient inequality, distortion theorem, neighborhood properties,
convexity and starlike radius of subclass LS, ,.(a, p; A, B).
ACKNOWLEDGEMENTS. The author thanks the referee for numerous
suggestions that helped make this paper more readable.The present investiga-
tion was partly supported by the Natural Science Foundation of Inner Mongolia
under Grant 2009MS0113.

References

(1] J.E.Miller, Convexr meromorphic mapping and related functions,
Proc.Amer.Math.Soc,25(1970), 220-228.

[2] N.E.Cho,S.H.Lee,S.Owa, A class of meromorphic univalent functions with
positive coefficient, Kobe PJ.Math. 4(1987),43-50.

[3] M.K.Aouf, A certain subclass of meromorphically starlike functions with
positive coefficients, Rend.Mat. 9(1989),225-235.

[4] M.K.Aouf, On a certain class of meromorphically univalent functions with
positive coefficients, Rend.Mat. 11(1991),209-219.

[5] H.Saitoh, A linear operator and its applications of first order differential
subordinations, Math.Japon, 44(1996),31-38.



24

(6]

[10]

[11]

[12]

[13]

[14]

[15]

Jing-yu Yang et al.

J.-L.Liu, H.M.Srivastava, A linear operator and associated families of
meromorphically multivalent functions, .Math.Anal.Appl..259(2001),566-
581.

M.K.Aouf, H.Silverman, H.M.Srivatava, Some families of linear operators
associated with certain subclasses of multivalent functions, Computers and
Mathematics with Applications, 55(2008), 535-549.

M.K.Aouf,R.M.El-Ashwah, OProperties of certain subclass of meromor-
phic function with positive coefficients, Mathematical and computer mod-
elling., 49 (2009), 868-879.

M.K.Aouf, Certain subclasses of meromorphically p-valent functions with
positive coefficients or negative coeffients, Mathematical and Computer
Modelling., 47 (2008),797-1008.

Y.G.Kim,S.H.Lee,S.Owa, On certain meromorphic functions with positive
coefficients, nternat.J.Math.Math.Sci., 16(2)(1993),409-412.

N.E.Cho, On certain class of meromorphic functions with positive coeffi-
cients , J.Inst.Math.Comput.Sci.,3(2)(1990), 119-125.

A W.Goodman, Univalent functions and nonanalytic curves
roc.Amer.Math.Soc., 8(1957), 598-601.

O.Altintas,0.Ozkan,H.M.Srivastava, SNeighborhoods of a class of analytic
functions with negative coefficients , Appl.Math.Lett., 13(3)(2000), 63-67.

Jamal M.Shenan, Application of generalized fractional integral operators
to certain class of multivalent prestarlike functions with negative coeffi-
cients, Int.J.Open problems compt. Math, 4(2011), 50-69.

Toshio Hayami and Shigeyoshi Owa, Coefficient conditions for certain
univalent functions , Int. J. open problems comput.sci.Math, 1(2008), 53-
65.



