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ABSTRACT. In this paper, the authors introduce two new subclasses Q2 () and Q} (o)
of holomorphic functions by using salagean operator and k-symmetric points. Coef-
ficient estimates for functions in these classes and their subclasses are investigated.

1. INTRODUCTION

Let A denote the class of functions of the from
—+o0
(1.1) fzy=2z+ Z anz"
n—2

which are analytic in the open unit disk A = {z : |z| < 1}, and S be the subclass of A
consisting of univalent functions. The generalized salagean differential operator is defined
by

DYf(z) = f(2)

Dif(2) = (1 =N f(2) + Az f'(2)

D} f(z) = DX(D{'f(2)), A20. (seel3))

In special case A = 1 we get the classic Salagean differential operator [4]. A function
f(2) € Ais in the class Qg(a) if

NECHOES O
R{ s }< ,
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where a > 1,k > 1 is a fixed positive integer and fi(2) is defined by

k—1

fu(2) = ¢ eV f(e%2), (F=1,z€A).

v=0
A function f(z) € A is in the class Q} () if and only if zf'(2) € Qi(a). If f(2) is given
by (1.1) we see that

+oo
Dif(z)=z+ Y [1+(n—1)AVanz".
n=2

In this paper, we shall obtain some coefficient bounds for functions in the classes
Qg (@) and Q) (a) and their subclasses with positive coefficients. Note that other classes
of univalent holomorphic functions have been studied by many authors. See [1] and [2].

2. MAIN RESULTS

Theorem 2.1. Let a > 2. If f(z) € A satisfies
> Uk +2)(1 + kXY + |(nk + 2)(1 + nkA)’ — 2a|]|ank41]

n=1
(2.1) .

+3 2(n+ 1)1+ (k- DAY < 2(a —2),

n=2

then f(z) € Q*(a).
Proof. Suppose that a > 2 and f(z) € A, it is sufficient to show that

2(D5f(2)) + Dif(2), _ 2(Dif(2)) + Dif(2)

| 7(2) 7(2)

| <1

—2a|, z€A.

By letting
A =12(D}f(2)) + D} f(2)] - |2(D}f(2)) + D} f(2) — 2afi(2)]

and
1 +o0 k—1
fe(z) =2+ T Z ap > vk 2k
k=2 v=0
We have
+o0
A=2z4 ) (n+ 1)1+ (n— 1)\ anz"|
n=2
+oo +oo
-2z + Z(n + D1+ (n — DA an2z™ — 20z — 2« Z anbnz"|,
n=2 n=2
where
=
(2.2) bn = et (F =)
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Therefore, for |z| = r < 1, we have

—+o0

A<2r+ > (n+ DL+ (n—DAPr" = [2(a — )r
o n=2 |
ST (n+ DL+ (n — DA — 20byan|r"]

+0o0
< {Z[(n + D)1+ (n = DA +|(n+ D1+ (n— DA — 2abs]]|an| — 2(a — 2)}r.

From (2.2), we know
{ 0, n£tk+1
b, =

1, n=tk+1"

so we get

+oo . ‘

A< {Z[(nk +2)(1 + nkX) 4+ |(nk + 2)(1 + nkA) — 2a|]|ank+1]
n=1
+o0 '
+ >0 2n+ 1)1+ (k- 1A |an| - 2(a — 2)}r.
n=2,n#tk+1

From (2.1), we know that A < 0. Thus we get the required result. O

Similarly, we have the following corollary.

Corollary 2.1. Let a > 2. If f(2z) € A satisfies

“+o0
> (nk +2)[(nk + 2)(1 + nkA) +|(nk + 2)(1 + nkA)’ — 2a|]|ank4]
n=1
+o0 _
+ 30 2An+ D21+ (n— DAY |an| < 2(a - 2),
n=2,n#tk+1

then f(z) € Qi (a).
Now we define two subclasses of () and Qj (a) as follows:

+oo
Qf (@) ={f(2) € Qu(a): f(z) =z + Zanz",with an > 0,(n>2)}

n=2
+oo
TQ(a) = {f(2) € U(a): f(z) =2+ Y _ anz™,with an >0,(n >2)}.
n=2
Theorem 2.2. Letk>2 , 2<a<k+1 and f(z) € A, then f(z) € Qf (a) if and
only if
“+o00 400

YDtn+1)A+(n-1A e —a ) ampr < 2(a—2).

n=2 t=1
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Proof. According to Theorem 2.1, we need only to prove the necessity. Since f(z) =

2+ 325% a,2" € Q) (), then a, > 0 for n > 2 and

2(D}f(2)) + D3 f(2)
fi(2)

Re{ }<a,

or equivalently

2(Dif(2)) + Dif(2), _ 2(Dif(2)) + Dif(2)

S 5 R O
2(DAf(2)) + D3 f(2)] < |2(D3f(2)) + D3 f(2) — 2afk(2)].
Hence
+0o0 , +oo ,
14> n[l+(n—1DAPanz" '+ 14> (1+(n—1)AYa,z"*
n=2 n=2
+oo )
<P+ [+ (n—1DAapz™ 41
n=2
+oo ] +oo
+ Z(l +(n— DA apz" ! — 20 — 2a Z am 12
n=2 t=1

Since a, > 0 for n > 2 and a > 2, by setting z — 17, we get

400 “+o00 —+o00
24> (n+1)(1+(n— DM an<20-2+20 ) ampr — y_(n+ 1)1+ (n—1)A) ay,
n=2 t=1 n=2
or
+0o0o v +0o0o
Y+ 1)A+(n-1)Nan—a)  amr < 2(a-2).
n=2 t=1

Similarly we have the following theorem for the class *Q} ().

Corollary 2.2. Let k > 2, 2 < a < k+ 1 and f(z) € A, then f(z) is in the class
*tQ(a) if and if

+o0 ) T
Y+ 121+ (n =DM\ an—a ) (tk+ Dag1 < 2(a - 2).
n=2 t=1
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