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Abstract: In the present study we defined two classes of analytic functions with negative coefficients using
Salagean derivative operator. Coefficient mequalities and convolution properties associated with these classes

are investigated
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INTRODUCTION

Let T{p) denote the class of functions f(z) of the
form

f(z):zfzapzp, (a, =0, pe N i} ={2,3_.}) (1)
k=p

which are analytic in the unit disk E={z:| z|<1}
A function f(z)e T(p)is said to be in the class
Tn,p(h,B) if it satisfies the condition

n+1
Re{ : D" f(z) }>B (2)
AD™(Z)+ (1- LD f(z)

Forsome 0<P<L0<A<,n=0,1,2,..,2z€E andD
1s the same as Salagean derivative operator defined as

f2) =1z, Df(z)==(z)..
D7) =AD" F(7)Y (Abeh betim 1992)

3)

Also, let C,, ,{%,B) denocte the subclass of T(p) of all
functions f{(z) satisfying the following mequality

Re D" (2) b @
(1- D" (z) + AD™ 2 (z)

forsome 0<P<1L0<A<Lln=012,..,2cEand D is the
same as defined in (3).
In particular

Co,2(M.B) = Cy(A,B) end T, ,(A.B) =T, (A.B)

were studied by Altntas and Owa (1988). Also, putting
n=0 A=0we obtain the classes T, (0.p)y= Tp(B) and
Cpl0,B)=Cp(B) which were investigated by Choi and
Kim (1996). They are subclasses of order B and convex of
order P, respectively see (Srivastava and Owa, 1992;
Duren, 1983)

Let (2 T(p) (j=1.2,...,m) be given by

fj(Z):Z—Zakstk (5)
k=p

then the convolution ( or Hadamard product) f;(2) of is
defined by

Hfj(z):(fl * Nz =z Z(Hak,j)zk (6)
=1 k=p j=1

Owo and Srivastava (2003), Saitoh and Owa (2001 ).
Here we define pny(z) by

an(z):z—anakzk (7
k=p
COEFFICIENT INEQUALITIES
Lemma 1: A function f{z) defined by (1) 1sin T,, ,(A.P) if
and only if

Z[k““ —B(Ak“(k—l)+k“)}ak <1-pB (8)

forsome0<P<10=<A<ln=0,12,.., .
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Proof: Since £(z) € T(p). Then by using (7) in (2) with
some simple transformation the result follows.

Lemma 2: A function f{z) defined by (1) 1s in C,, ,(A.B) if
and only if

Z[knJrZ _ B(?\,knﬂ(k ~D+ kn+l)} a =1- B (9)

forsome 0<P<L0<Ai<1n=0,12,.,
Proof: Since {(z) e T(p) . Then, using (7) in (4) with some
simple transformation the result follows.
Lemma 1 and 2 shall be used in obtaimng our next
results.
CONVYOLUTION PROPERTIES

Theorem 1: If fj(z) S Tngp(h, B (j=12,...m) then

Hf(z)e

pthat)

Where

a-»] Ja-8p
=1

Ym:17 m

m Zn-fn

1
2
I

@-a-mpp-a-m[ Ja-sp

1

(10)

m
and an—nzo
j=1

Proof: We need to find the largest y,, such that

i[k““ Y O™ (- 1)+kn)}ﬁ(aksj) <1y, (D

k=p =1

Note that if m = 1, then v, =
Then for functions

B,. Now suppose m = 2.

Lz eT p(h Bpand L (z) e T, p(h,Bz) wehave

Sk - B K™ G- D+ K™ Jagy <1-By

k=p

and

i[k“zﬂ LK™ (K~ 1)+ kP2 )}ak,2 <1-B,

k=p
so that

KN B ™ (k1) K]
1-B

ap =1
k=p

kM B (kP2 (k- 1)+1<“2)]
1-PB,

73 =1.

k=p

Hence by Cauchy-Schwarz inequality we have

[krl1+1 _ Bl(hknl (k _ 1) + k[ll )][k[l2+1
B, (Ak" 2 (k- 1)+ k"]

(1= PB)1-PBy)

(ay 1 )ay )

<1 (12)

>

k=p

In order to prove that (f;*f;)z)e
sufficient to show that
1-v

ﬂ(akgl)(ak,z) = kn+1 7 yz(lkn(k* 1)+kn)

JR““B&M@%kD+kmﬂ&““BﬂM@NkD+k%ﬂ
(A-BiX1-By)

Tn,p(ha'}’z) it is

since

SR G 1)+ K ) <

k=p

(K" - B K™ (k- D+ k™ )]
[k"2* ,B (k"2 (k — 1)+ k™2
=B -B2)

<1'}/2

(a1 )May )
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- 1 2
i 2 (A=) 1-Byp
D TEN By 0K (k- D+ KM H !
k=p YZ =1- 2
P (@ 1y 2 Yaon 2
! [T>7  (z-a+np)-a+n] Ja-8p
<=1-v, = =
Z[kn2+1 By ("2 (k1) + K™ )] Now suppose that
k=p
(ay 5) .
1-B, H fi(z)e T oAty )
j=1
<l—17, Where
But from 12 we have forall k=p=23,... =
a-m] Ja-sp
Je @) < Yo =1-— =
m ann m
(- B X1-B,) 2l 21+ B -a+ | 1a-po
V[knl-ﬂfﬁl(?\,knl (k71)+kn1 )][kn2+1(k*1)+kn2 )] ];1[ ( J) ]j_i[ ]
Hence 1t 1s sufficient to find the largest v, such that Then repeating the process above we obtain that
l (-Bo)X1—Ps) < il
\I [k = By ™ (k- D+ KM)] 1_1[ G gl tma)
-
[ By (A" e~ 1) + K" )]
< 1-— Yo and
KMy (AR (k- ) K™ -
(k™! B (k™ (k= 1)+ k™)) (177‘*)H(17Bj)
[K"2— B, (1™ G~ 1)+ k)] Ve =1~ — =
1— 1- m+1 Z n;-n m+1
(=P0-) [1z7  (2-a+np)-a-m] Ja-sp
That is, =1 =1
1< 1-7v, Hence the conclusion follow by induction.
KMy, QKM k- D+ KY) ™ -
eorem 2: If [(z)eC, ,(A.p), (j=12,.,m) then
k™ B k™ (k 1)+ k)]
[K"2™ By (AK™ (K~ 1)+ K")] -
f(z)eC, vy
(1-By(1-B) H SIS CupOitm)
Where
2
(h(k—l)+1—k)H(1—Bj) m
yyle— i (H»)H(lfﬁp
2 znjfn 2 Ym =1 — =1
HkF‘ (kfﬁj(k(kf1)+1))7(l+7L)H(175j) m_ Yn-n m
i i [1z7  ce-a-msp-a-n]Ja-8p
(13) j=1 j=1
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m

and an—n+120
j=1

Proof: The proof is similar to that of Theorem 1 by using
Lemma 2.

Remarks: Putting A =0 and n=n;=0in our results we
obtain the results in Choi and Kim (1996).

REFERENCES

Altintas, O. and S. Owa, 1988. On subclass of umvalent
functions with negative coefficients. Pusan
Kyougnam Mathe. ., 4. 41-56.

Abduhalim, 5., 1992, On a class of Analytic functions
nvolving Salagean derivative operator. Tamkang
Tournal of Maths, Vol. 23.

Choi, JH. and Y.C. Kim, 1996. Generalizations of
Hadamard products of functions with negative
coefficient I. Mathe. Anal. Appl., 199: 495-501.

Duren, P.L., 1983. Univalent Functions. Grundlehrender
Mathematschen, Springer-verlag, New York, Berlin,
Heidelberg, Tokyo, Vol. 259.

Owa, 3. and HM. Srivastava, 2003. Some generalized
convolution properties
subclasses of analytic functions. I. Tnequalities in
Pure and Applied Mathe., 42: 1-13.

Srivastava, HM. and S. Owa, (Ed).

associated with certain

1692, Current

Topics in Analytic Functions Theory. World
Scientific, Singapore, New  Jersey, London,
Hong Kong.

Saitoh, S. and S. Owa, 2001. Cenvolution of certain
analytic  functions, Alebra  Groups Geom.,
18: 375-384.

1057



