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Abstract

The purpose of the present paper is to introduce a new subclass of holo-
morphic univalent functions with negative and fixed finitely coefficient based
on Salagean and Ruscheweyh differential operators. The various results in-
vestigated in this paper include coefficient estimates, extreme points and
Radii properties.
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1. Introduction

Let A denote the class of functions f(z) of the form

which are holomorphic in the unit disk A. We denote by A the subclass of
A consisting of functions f(z) € A which are holomorphic, univalent in A
and are of the form (see [2])

flz)=2z— Z ar?® , ap>0. (1)
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DEFINITION 1.1. Let n € NU {0} and A > 0. By Q) f we denote the
operator Q) : N' — N defined by

M(2) = (1= N)S"f(z) + AR"f(2), z€A, (2)

where S™ f is the Salagean differential operator ([6]) and R"f is the Rusche-
weyh differential operator ([5]).

For f(z) € N given by (1) we have respectively

S"f(z)=2z— Z k"ag2", (3)
k=t+1
and
R"f(z)=2z— Z By(n)a2", (4)
k=t+1
where
By(n) = ( k+z—1 > _ (n—i—l)(n?]—f_)..l.)(!n—i-k—l)' 5)
Further by replacing (3) and (4) in (2), we obtain
V() =2— D> k(1= A) + ABi(n))a2. (6)
k=t+1

It is observed that
DF(2) = (1= NS+ ABF(2) = f(2) = S°F(2) = RS (=)
DEFINITION 1.2. A function f(z) € N is said to belong to the class
Ut (a, ) if and only if

TG + 28 ()
f {aZ[QS‘f(z)]’ + (1) f(2) } > b, (7)

where 0 < <1, 0<a<1anda>g.

Now we introduce the class Y% (a, 3, ¢;n), the subclass of U} («, 3) con-
sisting of functions with negative and fixed finitely many coefficients of the
form

=z — t (aiﬁ)cm
Je) = Z:: [m(m — o) — (1= a)(m + B)][m"(1 = X) + ABp(n)]

m=2

e}
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Such type of studies were recently carried out by many authors. See for
example [1], [4].

To prove our main results, we need the following lemma.
LEMMA 1.1. A function f(z) given by (1) is in the class U} («, 8) if and
only if
S [k(k — aB) — (1 — a)(k + B)]F(1 — A) + ABe(ma < a — 5,
k=t+1
where By (n) is defined by (5). The result is sharp.
Proof. See[3]. ]

2. Main Results

We begin by proving a necessary and sufficient conditions for a function
belonging to the class VY (a, 3, cm).

THEOREM 2.1. Let f(z) defined by (1), then f(z) € ¥¥(a, 3, ¢,) if and
only if

[ee] t

—af)—(1— (] — B
S [ —0) ~ (L a)k+ B0 - B | g
a—p
k=t+1 m=2
P r oo f. By using Lemma 1.1 and relation (8) we get the result. [

Now we obtain the radii of starlikneness and convexity for the elements
of the class VY (v, 3, cm).

THEOREM 2.2. Let the function f(z) defined by (8) be in the class
UL (a, 3, ¢m), then f(z) is starlike of order v (0 <y <1 in |z| < Ry, where
Ry is tthe largest value such that

Cm m—1
mz::z [m(m —af) — (1 —a)(m + B)][m"(1 — A) + ABp(n)] B
1= —aCm RF1 1
[k(k —aB) — (1 —a)(k+ BIk"(1 = A) +AB(n)] * " a-p
for k>t+1.

By using the fact that “f(z) is convex if and only if zf/(z) is starlike”,
we conclude the following corollary.
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COROLLARY 2.3. Let f(2) € ¥¥(c, B, cm), then f(z) is convex of order y
(0 <~ <1)in|z| < Ry, where Ry is the largest value such that

t

MCm m—1
2 n(m —aB) — (1= a)(m + B (1 = ) + ABn(n)] 2
k(1 — anzz Cm) k—1 1
TR —ad) — (=t DRI N B 2 “a—p
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