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1. INTRODUCTION AND PRELIMINARIES

Let A(I) denote the class of functions of the form [12,13,14],

f(z)=2+)a,z" L (L1)
n—2
Which are analytic in the open unit diskU ={z2:Z2€C & [7|

< 1}. Further, by S we shall denote the class of all functions in
A(1) which are univalent inU . A function f(Z)belonging

to A(1) is said to be starlike in U  if it satisfies

Re(”}ov zeU
f(2)

We denote by S* the subclass of A(1) consisting of functions

(1.2)

which are starlike inU . Also, a function f(Z)belonging to
A(1) is said to be convex in U if it satisfies

Re[Hzf "(Z)J >0v zeU (1.3)

f'(2)
We denote by C the subclass of A(1) consisting of functions

which are convex inU . A function f(Z) in A(1) is said to

be close-to-convex of order & if there exists a function g (z)
belonging to S* such that

Re(Zf'(Z)Jwv zeU . (14)
9 (2)

For some 6 (0 < & < 1), we denote by K (8) the subclass of
A(1) consisting of functions which are close-to-convex of

order & in U. It is well known that C = S*c K (0) = S

Denote by A(p) the class of functions of the form

.(15)

> k
f(2)=2"+>a,, 2"
k=1

Which are analytic in the punctured (open) disc U ={z:z2€C
and |Z| < 1}. some properties of some subclasses of A(p) were

studied by Aouf et. al [10]. Denote by S™(p,a) the class of
starlike functions f € A(p) of order a(0 < < p) satisfying

e{w}>a, vzeU

o ...(1.6)

f e A(p)

Preposition: A function is said to be convex if

'€ S (P2 hich is known as the Alexander function

property ic. | e C(P@) o, €S (p.a)
Now let C(p.a) be the class of convex functions feAlp) of

a(0<a<p) 7f'e S (p,a)

order such that A function

feAQ) is said to be in the class of B -uniformly convex

functions of order « , denoted by B-UCV(a) [4, 5]if
2 "(z) zf (Z)—l‘,szU

Re {1+ () a}zﬂ )

and is said to be in a corresponding subclass of f—-UCV (@),
denoted by S-S (o) if
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zf (2)

Re w—a >p

f(2) f(2)
The class of uniformly convex and uniformly starlike
functions has been extensively studied by Goodman[1,2], Ma
and Minda[3]. In fact the class of uniformly g -starlike

functions was introduced by Kanas and Wisniowski[9], and
for which it can be generalised to S-S (@), the class of

—1‘,where—l£a£1and zeU

uniformly g -starlike functions of order «.

f

If ° of the form (1.5) and g(Z)=Zp+z:bp+kZp+k are two
=

functions in ACP), then the Convolution of fand Y is

f*g .
denoted by and given by

(F*g)@) =2+ a,,b,., 2" (1.7)
k=1

Ruschweyh [7], using the convolution techniques, introduced
and studied an important subclass of A(l) the class of

prestarlike function of order  , which denoted by R(«). Thus
f e Al
a(0<a<l)if f*S,eS (a)

is said to be prestarlike functions of order

n

z
11(j-20)
C, (a)—ﬁ ne N:={1,2,3,..}). we note that

R(0)=C(0)and R(!]=S"(1]. Juneja et. al [8]

Ruschweyh derivative of order « in A1), which preserves
the wvalences

2)1 and f,(z) where f,(Z) is analytic and
1_ Z a+

of the function is the convolution of two

functions

univalent in A(l),

Denoted by D“ ( f, (z)) and defined by
D‘Z(fl(z))—(z) *f(2) v f,(2) e Al)and o> -1
1_ 7 a+1

Now taking D™I(f,(2)) = p(2) =2+ 3 7, 2"

n=2

And Da(f1(z)):l//(z)zz+iynzn \vd fl(Z) EA(I) and o
>-1

Define the family S(¢,l//,5)consisting of function f (2) e
A(1) so that

R{f(z)*D““(n(z»}& vzeU
f(2)*D"(f,(2)

Such that f(z) *D“(f(2))=f(z)*w(2)=0, 5,0
and 77, 27, V (n22).

We let S(g,w;n, B, p) [10] denote the set of all functions in
*
Re{Hl[ f@* ¢

A(p) for which
1
{0 w(2) pJ}>ﬂn

is positive real number and £ > 0.

( f()*¢(2)

J where 77
f(2)*w(2)

For suitable choices of ¢ , and having 7=p-a, we
easily obtain the various subclasses of A(p). For example S

z . 72+7°
[(l ) ~ ,p an S (p,a), S(—(I—Z)3’
(1_2)2,p a,Oj C(p,a), S( 1_2y ,

z _ zZ_ .5 -
m,p—a,O]— R(p,a), S((l_z)z’l_z,p a,ﬁ)

B-S,(p,a), and Furthermore, note that when p=1 we

obtain S[(l— 7T 1 a O) S (@),
[z+23’ 2 “0] ). s(z+(l_230222,
(1-zy - (1-2)
z L _
m,l a,O] R((Z),
z z o 2+7°
S(W’ :, a,ﬂj—ﬂ Sp(a), and S(—(l_z)3 .

Z = —

Also denote by N(p)[6]
functions of the form

the subclass of A(p) consisting of

f(n)=2"->a,,z"" (1.8)
k=1
Now let us write

Sy (@.w;n, B, p)=S(d,w;n, B, p) N N(p) ie. the class of

functions consisting of negative coefficients.
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2. COEFFICIENT INEQUALITIES

In this paper we will study the properties of unified
presentation ~ of  functions f e N(p)  belongs to

W (4,w;7, B, p) i.c. a unification of subclass of multivalent

starlike and subclass of multivalent convex kind of functions.
First of all, we state the following result for the purpose of the
study.

Lemma 2.1: A function f defined by (1.8) is in the class

Sy (#.v;m, B, p)if and only it
= (1=, —PA=B) =1}y @.1)
X iy e

7/p+k 20

Wheren is positive real number, 8 >0, Mo 20,

and 77, 2 ¥ ik -V k21

Proof: now from the definition of theSN (@.v:n.5.p) we
have

If f GSN(¢:V/;n3ﬂ: p):f c N(p) and
feS(g,vin, . p)

:,>f(z)=zp—iap+kz‘”k. (2.1.1)

k=1
Also from f €S(g,v:n, B, p)

it satisfies the condition

1 f(2)*¢(z
i
7\ f@)*y*(2)
Where 7 is positive real number and B =0.

Where

l(f(z)*ﬂz)_ pj 2.1.2)
n\ f(@)*w(2)

p )

H2)=D" (F, (@)= ¥ £, (D) =2° + 3 7 2
(I1-2%) k=1
And
p 0
y(z) = D(f,(2)) =ﬁ L@=2"+Y 5., 2" ¥

f.(2) € A(p)

S, 20,7, 20 and 77, 2,V k21

1( f(2)*4(2)

Frffiies-o)
n\ (@ *w(2) n\ @) *w(2)

Now we know Re(x) < [x| and [x-y| > [x|-]y| so

s‘m

0

p p+k p p+k
z _Zamknmkz 1 z _Zap+k77p+kz
k=1 S R k=1
p
p+k n

-plr=l

8

p+K

00
P p
z _Zap+k}/p+kz z _Zap+k]/p+kz
k=1 k=1

Now f(2),¢(z) & y(z)are analytic in unit disk ,so

1 1_2‘ a'p+k ‘ 77p+k
Pl —S————-p|<I
g I_Z‘ ap+k ‘7p+k

k=1

ﬁ 1_;‘ ap+K | 77p+k

’7 o0
1_Z| ap+k | yp+k
k=1

s _1 l_kz;'awk'"w Since >0,
n o on)| = P!

I_Z‘O:|ap+k M/p+k
np+k 20:7p+k 20
(ﬂ _1)(1—21%UMK_F{I_glap«|7MJJS’/{1_:21,ap+k|7MJ

i (l_ﬁ)np+k _{p(l_ﬂ)_n}}/p+k
= n—-(1=p)p-1)

Inequality holds.

| ap+k ‘Sl

Where 520, 7., 20,7,, 20 and 7, 27,V

k>1

Conversely,

If given inequality (2.1) hold then by proceeding
above in reverse order then we get f e

Sy (d,w:n, B, p), proves the lemma.
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