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SOME PROPERTIES OF CERTAIN SUBCLASSES OF MEROMORPHIC
P-VALENT INTEGRAL OPERATORS

DEBORAH OLUFUNMILAYO MAKINDE!

ABSTRACT. For meromorphic p-valent function of the form f;(z) = (leu‘f‘)p +30° , ah(2—

w)™, a < 1, which are analytic in the punctured unit disk z : 0 < |z —w| < 1 with a pole
of order p at w, a class Fg (¢1,C2;7y) is introduced and some properties for I'%((1, C2; )
of fi(z) in relatioon to the coefficient bounds, convex combination and convolution were
discussed.
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1. INTRODUCTION

Let A denotes the class of functions of the form

f(z)=2z+ Zanz”
n=2

analytic and normalized with f(0) = f/(0) —1 = 0 in the open disk U = {z € C': |z| < 1}.
In [6], Seenivasagan gave a condition of the univalence of the integral operator

Fop(z) = {ﬁ/oz tﬁ—lill (ﬁiﬁ)l/“ds}l/ﬁ

where f;(z) is defined by
filz) =2+ alz" (1)
n=2

while Makinde in [5] gave a condition for the starlikeness for the function:
z k . 1/04
Fo(z) = / H <fz£8)> ds,aa € C (2)
0 =1
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where f;(z) is defined by (1).
Also, Kanas and Ronning [2] introduced the class of function of the form

) =G —w)+ Y a (s —w

where w is a fixed point in the unit disk normalized with f(w) = f'(w) — 1 = 0.
We define f;(z) by

filz) =~ S al - ), a < 3)
(Z w)P n=2

where w is an arbitrary fixed point in the D, and F,, o(z) is defined by

/ H(f’s_ >1/ads,a60 (4)

Furthermore, Xiao-Feili et al [7] denote Lj (51, B2, A) as a subclass of A such that:

: (=) -1
F ) = {fe YOETR

for some (1, B2 and for some real A. Also, he denoted 1" to be the subclass of A consisting
of functions of the form: -
(2) =2=> anz", an >0
=2

and L*(B1, B2, A) denotes the subclass of Li (81, f2, A) defined by:
L*(BMBQa ) L* 517627 ﬂT

for some real number, 0 < 81 <1; 0< B <1; 0< A1
The class L*(f31, B2, A) was studied by Kim and Lee in [3], see also [1], [2], [7].
Let F,(z) be defined by (2), then

},Oéﬁ1§1; 0<B <L 0<AL1

Let G(z) be denoted by

The class

Gz)+1-1 }
«a 1625 = i A % >
e e e T

was studied by Makinde and Oladipo [sientia magna accepted]

We define " -
2)+ 1 -
Fg(c17<2a7) - {fl €A CI(G(Z) n é) +C2 < 'Y} (6)

for some complex (1, (2, a and for some real v, 0 < |(1] <1, 0 < |(2| <1, |of] <1 and
0 <~ <1with G(2) as in (5) and f;(z) as in (3).

Let fi(2) = 24+ > o0 5 al 2™ and g;(2) = 2+ Y ooy b%, 2™, we define the convolution of f;(2)
and g;(z) by

fi(z) % gi(2) = (fi* gi) (2 _z+2a by, 2" (7)
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We shall now present the main results of this paper.

2. MAIN RESULTS

Theorem 2.1. Let fi(z) be as in (3) and Fy o be as in (4). Then fi(z) is in the class
Fp (C17C2> )Zf and Only Zf

ZZ (1 =7G) = a(l +7¢)]lan] <A1(1 = a)(=p¢1 +at)| = [(1 = a)(-p—a)l, (8)

i=1 n=2
0<1<1,0<(<1],0<a<l1

Proof. From (6), we have

> (—p(zljij)p)JrZ;’;Q nal, (z—w)™ '
G(z) + é -1 i a((zl:uff)p +2ne2 "a%(sz)n>
1 =
Cl (G(Z) + a) + CQ 25:1 Cl( p(z w)p)+zn Qnal (z—w)™
v + (2
Zf:1 a (ﬁ-‘rzzo:2 na%(z—w)")

(L= a)(=p— @)l + Y5 Sonta(n — a)lay|
(1= a)(=pGi + age) = Yy Yonls(n + age)lad |

Let f;(z) satisfy the inequality (8), the fi(z) € I'5(¢1,(2,7). Conversely, let the function
fl(z) € Fg(glac277)7 then

k oo
DD [t =9G) = a(l +4G)]ay] <11 = a)(=pé + ag)| = |(1 = a)(—p - o)

i=1 n=2
O
Corollary 2.1. Let f;(z) € T5((1, Co,7), then
koo

SO3 e < (A = ) (=pG +aG)| —[(1 —a)(=p — )|

=T [n(1—~¢1) — a1 +7¢2)]
Theorem 2.2. Let fi(z) € Ta(C1,¢2,7) and the function gi(z) defined by gi(z) = z +
300 L 0% 2" be in the same T'5(C1,Ca,7y). Then the function Q;(z) defined by

Qi(z) = (1= N fi(2) + Agi(z _z—l—ZC’l i

is also in the class T,((1, C2,7y), where
Ch=(1—Nal, + b)), 0< A< 1.

Proof. Let fi(2),gi(2) be in T'5(¢1, C2,7). Then by (8) and following the proof of Theorem
2.1, we have

ZZ (1 =9G) = al +7¢)]ICL] < 41(1 = a)(=pG + ag2)| = (1 — a)(—p — ]

i=1 n=2
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This shows that the convex combination f;(2),g;(z) is in the class I'5((1, (o2, 7)
This concludes the proof of the Theorem 2.1.

0

Theorem 2.3. Let f;(z) belong to the class Th((1,Co,7y) and gi(z) belong to the class
L6(B1, Ba,7), then (f; * g;)(2) belong to the class T6(C1, C2,7) C Ta(B1, B2, 7).

Proof. fi(z) belong to the class I'5((1, (2, 7y) implies
ZZ (1= 7¢1) — a1 +9G)] lal,| < 411 = a)(=péi + )| = [(1 = a)(=p — @),
0<(<1,0<(G<l,0<a<l
Similarly, g;(z) belong to the class I'5(81, B2, ) implies
ii [n(1 —7B1) — a1 +7B2)]ah| < |1 —a)(=phr + afa)| — (1 — a)(—p — a)],

0<B1<1,0<B<1 0<a<l

But
k oo
(fixg)(z) = D [n(l—7B1) — a1l +7B2)] lak||b}]
i=1 n=2
k oo
< D> [ =7G) — all +76)]|ad]
i=1 n=2
< (1 =a)(=pG + at2)| = |[(1 = a)(—=p — a)

which implies that
(fi * 9i)(2) € TE(C1, C2,y) C IE(Br, B2, 7).

Theorem 2.4. Let U;(z) € Th((1,2,7) and the function v;(z) defined by
w . . .
z)=z+ Z A, B, 2"
be in the same T'5((1,C2,7). Then the function ®;(z) defined by
®;(2) = (1 = NW(2) + Avi(z _z+ZOH

is also in the class T'5,((y, C2,7y), where

Ch=(1—Nasb, + A B: 0< A< 1.

n—mn?

Proof. The proof is similar to that the Theorem 2.2. O
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