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Abstract

For analytic function of the form fi(z) = 22 + >, _, a’ 2", in the open unit disk, a class
I'%(C1, Ca; ) is introduced and some properties for I'E (C1, C2;7) of fi(z) in relation to coeffi-
cient bounds, convex conbination and convolution were obtained.
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1 Introduction

Let A denotes the class of functions of the form f(z) = 24+ > " ,a,2", U ={z € C: |z] < 1}
normalized with f(0) = f/(0) — 1 = 0 in the open disk,U = {z € C : |z| < 1}. In [8], Seenivasagan
gave a condition for the univalence of the integral operator

1
Fop(z) = {5/ tﬂ‘lnfl(f"'iz))‘l”dt}ﬁ
0

where f;(z) is defined by

fz) =2+l (L.1)
n=2
while Makinde and Opoola in [5] obtained a condition for the starlikeness of the function
i)
i 1
Fa(z):/ [[==)=dt, accC (1.2)
03 !

where f;(z) is denoted by (1.1).
Also, Xiao-Feili et al introduced the class L (81, (2, A) which is a subclass of A such that

f'(z) -1
Bif'(z) + B2

for some (185 and some real X\. He further denoted T as the subclass of A consisting of the function
of the form:

oo

fz)=2z- Zanz", a, >0

n=2
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and L*(51, B2, A) denotes the subclass of LT(81, 82, A) which is given by

L* (B, B N) = L3 (B, e N (T

for some real number0 < 87 < 1,0 < 83 < 1;0 < A < 1. The class L*(81, 82, A) was studied by Kim
and Lee in [4], see also [1, 2, 9]. Moreover, Makinde and Oladipo in [7] introduced and studied the

class Lo(C1,Ca, A).
Now, we defined f;(z) by

z) =2+ Z al 2" (1.3)
n=2

Let F,,(z) be defined by (1.2), then

zF” Pl
Za( filz )

=1

» . G(z)—}-é—l
PA(Ch. Cay) = {fz c Al <) (1.4

for some complex (1, (2, a and for some real v, 0 < |(1| <1, 0< |(2] <1, o] <land 0 <~ < 1.

Let G(z) be denoted by

Zk: a (
=1
We define

2 Main results

Theorem 2.1. Let f;(z) be as in (1.3) and F,(z) be as in (1.2). Then, f;(z) is in the class
I'? (Cy,Cy; ) if and only if:

33 (KA +7C) + al(vCe — D]}Hag| < vIC1p + aCy| — |p — af, (2.1)
i=1 k=p+1

O§01§1,0<01§1,0<a§p.

Proof. Using equations (1.1), (1.2) we have:
Gz)++ -1

Ci(G(2) + 1)+ Cs

i (P — ) + 35 (k — a)aj 2P
Zl 1(Cip+aCy + Zk p+1(/€01 + aCy)al, i k- p)
p—al+ 3 Y (b — a)lag
|Cip + aCs| — Z?:l Zgozp-u(kcl + aCQ)|a}'€| .

Let f;(z) satisfies the inequality (2.1) then f;(z) € T'E(C4, Cy).
Conversely, let f;(z) € I’ (Cy,Cs) then

D > {K(1+4C1) + a(yCo — D]}aj| < [Cip+ aCs| — [p = al.
i=1 k=p+1

Q.E.D.
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Corollary 2.2. If f;(z) € I'2(C1, Cs;7), we have:

SS o < At aceltp—al
i=1 k=p+1 T k(1 +~C) + a(yCy — 1))

Theorem 2.3. Let fi(z) € T5(C1,Cs) and g;(2) defined by g;(2) = 2P + 3777 ., bi 2* be in the
same I'? (Cy,C3). Then the function h;(z) defined by

hi(z) = (1= Mi(2) + Agi(z) = 2P+ ) Cp2t
k=p+1
is also in the class T'2 (Cy, Cy) where
Ci=(1—=XNal + X%, 0<A<1.

Proof. Suppose each of f;(z) and g;(z) in the I'? (C1, C; A). Then we have

YD A +9C) +a(Ce = DIHCH =) Y k(L +9C1) + a(yC2 = DI}(L — Naj, + Abg|

i=lk=p+1 i=lk=p-+1
= (1=-X0> > A{EQ+7C1) + a(vC2 — D]} |aj]
i=1 k=p+1
+ A D (B +4C) + a(vCe — D]}
i=1 k=p+1
< A-=XN(Cip+aCs|—|p—al)
+ A(|Cip+aCs| — |p —af)

|Cip+ aCy| = |p—af

which shows that the convex combination of f;(z) and g;(z) is in the class T'2(Cy, Ca;7). Q.E.D.

Theorem 2.4. Let f;(z) be as in (3) and F,(z) be as in (1.2) then the function C;(z) defined by

Ci(z) =2"+ > apbj2*

k=p+1
is in the class I'2 (C4, Ca; ) if and only if
>3 {E(+4Ch) + a(vCe — D]}Hagbl| < vICip + aCy| — |p — af,
i=1 k=p+1

OS01§1,0<01§1,0<QSP.

Proof. Following the procedure of the proof of the Theorem 1, we obtain the result. Q.E.D.
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Theorem 2.5. Let the function ;(z) be in the class I'2 (Cy, C; ) and the function (;(z) defined
by

Ci(z) =2+ Z Al Bi2*
k=p+1

be in the same I'? (Cy, Co;y). Then the function H(z) defined by
0 .
H(z) = (1= NG(2) + My(2) =22+ > C
k=p+1
is also in the class I'2 (Cy, Cs; ), where
Cj, = (1—Naiby + LB}, 0<A<1.
Proof. The proof of the theorem is similar to that of Theorem 2, thus, we omit the proof. q.E.p.

Corollary 2.6. Let f;(z) beasin (1.3) and F,, be asin (1.4). Then f;(z) is in the class T2 (C1, Ca;7)
if and only if

>3 {E[(L+4C) + a(vCy — D]} ag| < 4[Cip+ aCa| — |p — al,
i=1 k=p+1

O§C1§1,0<C1§1,0<04§p.
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