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Abstract

Let Alw) denote the class of functions

f(z)z(z—w)+iak(z—w)kanalytic and univalent in the unit
k=2

diskE ={z:|4 <1}, and « is a fixed point inE, and let T7 (a, )

denote the subclass of A(c) whose functions satisfy the

inequality. Re(Df(Z)J>,8,2D E,nO00N,0<fB<la>0 is

a"(z-w)*

real and D" isthe modified salagean derivative operator in termsof . .
In this paper, the authors establish some coefficient bounds for functions

of the classT,” (a, ) . We also briefly discuss the Fekete-Szego theorem
concerning our results.
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1.0 Introduction
Let A denote the class of functions of the form
f(z)=z+) az" (1.1)
k=2

which are analytic in the unit disk E ={Z ; |Z| <1}and normalizedby f(0) = f'(0)—1=0. Alsolet

A() denote the class of functions of the form
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£(2) = (z-w)+Y a (z- ) (12)

which are also analytic in the unit disk E ={Z:|Z| <]}and normalized by f (&) =0 and
f'(a)-1=0 and

(uisafixed pointin E see[1,2].

Let P denote the class of analytic function p(Zz) of the form

p(2) =1+ p.z* (1.3
k=1
suchthat Re p(z) > 0, and let P(a) denote the class of analytic function p“(Z) of the form
p’(2) =1+ B (z- )" (1.4)
k=1
and that
2
Bls——,d=|w,k=21 15

that are regular in E and satisfying p“(«w) =1 and Re p(z) > 0. We note herethat A(0) = A and
PO) =P.
Furthermore, let T,” (/3) denote the subclass of A defined in (1) whose functions satisfy

R{WJ > 8,20 (L6)

a 'z
Nn=012,... 0< 8<1 a >0isread and D" isthe Salagean derivative operator defined as
D°f(2) = f(2),D*f(2) = Z'(2),...D"f(2) = (D" f (2))’ (1.7)
The above class of functions was studied in [3,4,5,6], some interesting properties of the class were

established. Theclass T," ([3) is aclass of Bazilevic functions of type O .

The aim of the present paper isto derive coefficient bounds for the extention of the class defined in (1.6)
and briefly point out the relationship of our results with the classical Fekete-Szego theorem.
The extension shall be defined as follows.

Definition 1.1: A normalized analytic function given by (1.2) belongsto the classT," (e, 3) if and only

if
Re{Df(Z)J > 6,20E 19)

a"“(z-w)°
where N, a, [5 are as earlier defined and D" in this class shall be modified as follows
D°f(2) = f(2),D'f(2) =(z- W) f'(2),....D"f(2) = (z- wW)(D"*f (2))' 2.9

and G isafixed pointin E. Thisextension serves as anew generalization to the class of functions defined
in (1.6).

2.0  Main Result
In this section we state and prove the following
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Theorem 2.1.Let f(Z)defined by (1.2) belongsto T, (e, ) , then

_ 2a™(1-p)

< — = g>0,d=
2 (@+1)"(1-d?)

a,

20" Q- Al@+)* @+d)-a" A= Aa-D@+d" ;4
(@+) ™ (@+2)"(1-d*)’ ’

2| <

21-B)@+d)a"*
(@+2)"(1-d*)* "
Q,+Q,+Q,+Q,,ald(0))
la,| < Q,+Q,+Q,,a0[12)
Q, +Q,,a0[2,)

where
20" (1- p)
Y (@ +3)"(1-d?)(1-d)?

_ 4a® 2 (1-a)(1- B)*
* (@+D)"(a+2)"(@A-d*)*(1-d)

_ 4a3n—3(a_1)2(1_ﬁ)3
(a+l)3n (1_d2)3

Q,

_Aa’(a-)(2-a)1-p)°

* 3(a+1)>"(@1-d?)®

and
Q+Q,+Q,+Q. +Q,+Q,,al(0]

Q,+Q,+Q,,al[12)
Q,+Q,+Q,+Q,,al[23
Q,+Q,+Q,,al[3 )

jag| <

Where
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20" (1~ B)
L (@ +4)"(1-d%)1-d)?

_ 22 (@-1)%(-B)°
2 (@+)™(a@+2)"(@-d?)’@-d)

Q. = 200" (a -1)?(a - 2)(1L- B)*
? Aa +)* (1-d?)*

10" (a-1)%*Q-PB)*

Y @+ (-d?)*

_ 4a™*(-a) 1-p)°

P (@+D)"(a+3)"(1-d?)*(1-d)?

q. = 20°"*(1-a) (1-P)?

° (@+2)(@1-d*)*(1-d)’
_ 4’ (@-) (@-2)(2-p)

" (@+)"(a+2)"(1-d*)*A-d)
_4a™ (@ -] (a-2B-a)d-B)*

8 3a +D)*" (1-d?)*

Proof: Let f OT." (w, B) , we define

D"f(2)" _
a"(z-w)”

1-B

B

=p“(d (25
from (2.5) we have that
D"f(2) =a"(z-w)® +a“(1—ﬁ)(z—w)”i B, (z— w)" (2.6)

and from (2.6) we have that

D"f(2* =(z-a)[a” +i(0/+ N'a(a,(z-w) +a(z-)* +a,(z-a)° +..)']

On putting (2.7) in (2.6) we have

(z-w)a” +i(0/+ DN'aj(a(z-w)+a(z-0)’ +a,(z-w)’ +..) ] =
(z-)’[a" +a" (1§ B, (2-)"]. (28)
Lee W, =(a+]))", (j =123,..)and L = a" (1~ ) in(2.8) hence we have
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L[B,(z-w) +B,(z-w)? +B,(z-w)°’ +B,(z-w)* +..] = al%az(z—a)) +

Wy W
[a,a, +a2322]T2(2_w)2 +[aa, +20,3,3, +a3a§ Tg(z_w)3 +

)]
(0,2, + @, (22,8, +a5) + 3273, + @,8]]- * (2= )" +... (2.9)
On comparing the coefficient in (2.9) we obtain
a, = LB (2.10)
al

LB, a,L?B?

= 211
alLPZ alsLIle ( )
2 21 3p3 3p3
a = LB _@UBB, al'B) a’B (212)
alLP3 al l'IJl LIJZ al l'IJl al l-IJl
a = LB, + 661'22LstB2 + 5a,a, L“Bl4 B ZQ'ZLZBlB3 B 0'2L2822
’ a,¥, aqulquZ a’f‘Pf aqul W, alsq"zz
_3af3LstB2 _ C)’4L4Bl4 (2.13)
41y 2 S5wyé '
al LP1 LIJZ al LPl
Itisknown that if P (] P(c) then (1.5), that is,
|Bk| < ;k, k =1,2,3,... Hence we have the results.
@+d)@a-d
The classical Fekete-Szego Theorem states that for f [1 S by (1.1)
3-4u, u<0
— a5 <31+ 2exp —= |, 0s u<1
2, ~ 12| p[l_ﬂj u
4u-3 u=1
and that thisis sharp (see[8]). Severd authors attempted the related problems for either L/ is complex or
M isreal asthey appeared in literatures. Our next result shows the connection between our class and
Fekete-Szego classical theorem.
Theorem 2.2:Let f OT," (w, B). Then
20" (1- 20°" (@ -D@A-PB)*  4aT (- P)?
oy - ] < A-p) _2a"@-DA-p) _ 4= (2.1
W,(1-d*)a-d) W @1-d?) WE(1-d?)
5 4a2n—2(1_ﬁ)2 4a,2n—2(1_ﬂ)2 4a4n—4(a_1)2(1_ﬂ)4
‘a2a4_a3‘s 222 2 W2 222 > T 2 N
Y¥,1-d°)°@-d)* WY,(1-d°)°(1-d) W'@a-d°)
an-4¢ . _ _ _ 4
_8a"(a-N(a-2(1-1) (2.15)

3w @1-d?)*
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Proof: The proof follows from Theorem 2.1. Theorem 2.1 connects the class of functions discussed in this
paper directly to Fekete-Szego classical theorem.

3.0 Corrollaries
We consider some special cases of equivalent classesof T, (w, [3) .

31Theclass T, (0,8) =T, (B).Let f 0T/ (0, ), then |a, | < M, k=2345
(a+Kk)"

32Theclass T, (0, 8) = B(B).Let f OT4(0, B), then|a,| < 2(1- B8),k =2,34,5

=6\ =2345
@+d)a-dy<* " T

34Theclass T;(0,0) = S, =G.Let f OT,(0,0), then |3, | < 2

33TheclassTy (e, B). Let T 0T, (w, B) then |ak| <

35TheclassTy (w,0). Let f 0Ty (w,0)then |a, | < 2 —.k=2345
@+d)a-d

3.6 Theclass B, (&) of Bazilevic functions which are equivalent to T,” (0,0),for kK = 2. Let

2

(@+D)
3.7 Theclass T (0, B) = 5(B).Let f OT,;'(0, B),then |ak| < @,k =2345

21-5) k=2345
k(1+d)(L-d) <’ e

f OT,”(0,0), then |a,| <

38Thedlass T,'(w, B).Let f OT}(w, B), then |ak| <
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