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Abstract.

The main aim of the present paper is to introduce a new class of multivalent analytic functions by
using the familiar concept’s of convolution structure. The results investigated in the present paper include
the characterization properties for this class of analytic functions. Some new and interesting consequences
of our results are also pointed out.
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1 Introduction

Let A, denote the class of functions that are analytic in the unit disk U ={z:zeC,|z|<1} and
consisting of the functions f of the form

f()=2"+ ) a,2".(p.eN={123..), (1.1)
n=p+1
where f isanalytic and p-valentin U . If f eA; isgivenby (1.1)and ge A, isgiven by

g(z)=z"+ ibnz”,(peN ={1,2,3...) (1.2)

n=p+1

then the Hadamard product (or convolution) f*g of f and g, defined by

(t*9)@)=2"+ 3 ab,2" = (g* f)(2). (L3)

n=p+l

In this article we study the class S’ (g;«) introduced in the following:
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Definition 1.1 For a given function g(z) e A, defined by (1.2), where b, >0, (n=p+1), p=1.2,..
We say that f(z)e A, isin S”(g;a), provided that (f *g)(z) =0, and

Re{erl[Lg)l(z)—pj}>a(zeU;7eC/{O};0£a< p) (1.4)
y\ (f*9)(@)

Note that S}(ﬁ;ajz S™(a) and Sf[ﬁ;a}= K(«), are respectively, the familiar classes of
—~ -z

starlike and convex functions of order « in U (see for example, [16]).

p p
Also, SP| 2—;0[=5" and SP| —2—;0|=K".
1-z (1-2)

For p=1, the classes S; =S, and K; =K, where the classes S, and K, stand essentially

for the classes of starlike and convex functions of complex order, which were considered earlier by Nasr
and Aouf [11] and Wiatrowski [17], respectively (see also [9] and [10]).

Remark: When

9(2)=2"+ i DB (o + A(n—p))  Z°
n=p+lH?=lr(ai ML T(B +Bi(n—p)) (n— p)l

where ¢, €C(i=1,..,.9),4 €C(i=1,..,s) and the coefficients A eR,(i=1,.,9) and
B, eR,(i=1,...,s) being so chosen that the coefficients b, in (1.2) satisfying the following condition:

b, = L C(B)ILN (e +A(n-p)) 1 >0, (L5)
L T ()T, T(B; + B (n—p)) (n— p)!

then the class S(g;a) is transformed into a (presumably) new class S (q,s,a) defined by

LP [es1f)
Sf(q,S,a)= f:feA,andRe p+l w—p >« (1.6)
7 (Lgslei])(2)
zeU;yeC{0} and 1+) " B ->"' A >0,(q,5€N, =N U{0}).
The operator
Los (@) f(2) = Lg(asntys Bryn B BB T(2), (1=1,...,0)
involved in (1.6) is defined by the Chaurasia and Parihar (see for details [3]).

Special cases of the operator L (e;)f(z) includes Dziok-Srivastava linear operator (cf. [4, 5,

15]), Hohlov linear operator [15], the Carlson-Shaffer linear operator [2], the Ruscheweyh derivative
operator [14], the Barnardi-Libra -Livingston linear integral operator (cf. [8, 7, 1]), and the Srivastava -
Owa fractional derivative operators(cf. [12, 13])

2 Characterization Properties

In this section, we establish two results, Theorem 2.1 and Theorem 2.3, which gives the sufficient
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conditions for a function f(z) defined by (1.1) and belongs to the class f(z) e Sf(g;a) :

Theorem 2.1 Let f(z)e A, such that

2(f*9) (2) _
(f*9)(2)

then f(z)eS/(g;a) provided that

p‘< p-p, (B<p;zeU)

P-4

|7 2 , (0<a<p).
p—a
Proof: In view of (2.1), we write
2(f*9) (2) _ _
W— p+(p—B)w(z)

where |w(z)|<1 for zeU.

Now

1(2(f*9)'(2) 1
R [ SR VS =R “(p-
w(z)

vt ] )
v

>p—(p-f) - 2a

Zp_(p_ﬂ)‘$ 7]

provided that |y > p;ﬂ This completes the proof.
p—a

Ifweset f=p—(p—a)|y|(yeC{0};,0<a<p), in Theorem 2.1, we obtain
Corollary 2.2 If f(z)e A, such that

2(f*9)'(2) _

(e P Pmal7l (z2eUyeC{0x0<a<p)

p

then f(z)eS)(g;a).

Theorem 2.3. Let f(z)e A, satisfying the following inequality

ibn[(n—p)ﬂp—a)lﬂ]lan I<(p-a)l7|

n=p+1

(zeU,b,20(n=>p+1,pe{l,2,3,.});7eC{0},0<a < p)

then f(z)eS)(g;a).
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Proof: Suppose the inequality (2.4) holds true. Then in view of Corollary 2.2, we have
12(f*9)(2) - p(f*a)@D)|-(p-a) 7 I(f*9)@)|
= Z bn(n_ p)anzn‘_(p_a)lyl Zp + Z anbnZn

n=p+1 n=p+1
S{ 2 b(n=p)la,[~(p-a)ly|+(p-a)l7] D b, la, I}IZ"I
n=p+1 n=p+1

S{Zw:bn[(n—D)+(p—a)|7|]|anI—(p—a)|7|}30
n=p+1

This completes the proof.
Corollary 2.4 If f(z)e A, satisfying the following inequality

o0

> [=p)+lyIplla, l<plyl, zeU;yeCHO} (2.5)

n=p+1
then f(z)eS/(g;a).
Corollary 2.5 If f(z)e A, satisfying the following inequality

o0

D nl(n—p)y+lyiplla, k< plyl, zeU;yeCKO} (2.6)
n=p+1

Then f(z)eK?’.

Corollary 2.6 If f(z)e A, satisfying the following inequality

I, C(B)ITL T (o + A(n—p))
L (e)ITL (B + B (n—p)) (- p)

S (- p)+17 1 (p-)]

n=p+1

2= (p-a)ly] (2.7)

(zeU;yeC{0}0<a<p) and 1+Z:iS:lBi _Z?:lAi >0, (g,5€N,=Nuw{0}), then
f(2)eS)(q,s,0).
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