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Abstract. We define two subclasses of analytic function viz GZ%*;}(qb) and GZ%“A} (@)
and obtain the sharp upper bounds for the coefficient functional [byj,11 — ubj | corresponding to
the k*" root transformation for the function f in these classes. We also study certain applications
of our results for the functions defined through convolution and fractional derivatives. We obtain
the Fekete- Szego inequality for the inverse function and for ﬁ The results of this paper
generalize and unify the work of earlier researchers in this direction..

1 Introduction

Let A be the class of all functions f analytic in the open unit disk A = [z € C | z |< 1]
normalized by f(0) = 0 and f’(0) = 1. Let f be a function in the class .4 of the form

f(z):z—f—Zanz”; VzeA. €))
n=2

Let S be the subclass of A, consisting of univalent functions. For a univalent function f of the
form (1), the k" root transformation is defined by

PE) = FEE =24 bz (ke V), @

n=1

Let B, be the family of analytic functions w in A with w(0) = 0 and |w(z)| < 1. The functions
in the class B, are called as Schwartz functions. If f is analytic in A, g is analytic and univalent
in A and f(0) = ¢(0) with f(A) C g(A), then we say that f is subordinate to g and we write it
as f < g. If f < g then there exists a Schwartz function w(z) in B, such thatf(z) = g(w(z)).

Definition 1.1. Let ¢(z) be a univalent, analytic function with positive real part on A with ¢(0) =
1, ¢'(0) > 0 where ¢(z) maps A onto a region starlike with respect to 1 and is symmetric with
respect to the real axis. Such a function ¢ has a series expansion of the form

#(2) =1+ Biz+ Byz?> + B32® + ... with B; > 0, B, > 0 and B,,s are real.

For a function f € S, Ramadan and Darus [13] introduced the generalized differential oper-
ator D, 5 5() as

Digasf(z2) =24 [(A=0)(B—a)(k—1)+1]"arz", 3)
k=2
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(, B, A, 20; B>a; A>0d; ne Ng=NU{0}).

Forn = 0, Dg’ﬁ’)\}(;f(z) = f(Z)
Remarks:

(i) Taking o = 0, then operator Dy 5 | 5 = Dj , 5, was introduced and studied by Darus and
Ibrahim [6].

(ii) Taking « = ¢ = 0 and 8 = 1, then operator Dy, , , = DY, was introduced and studied by
Al-Oboundi [1].

(iii) Taking o =60 = 0and A = 3 = 1, then operator Dgy10=D", was introduced and studied
by Salagean [15].

Definition 1.2. Let Gzz‘f\:’;(@ be the class consisting of functions f € A satisfying the subor-
dination

Z(Dz,g,,\@f(z))” z(Dy, B, sf(2)
(D3 gasf(2)) I (1=l (Dg x5/ (2))

where a, 8, A, 6 >0; 0<pu<landO0O<~<1.

— 1} < [e(x)]",

1+%{u[

For specific values of «, 8, A\, 8, n,b, i1,y and ¢(z), we obtain the following subclasses studied
by various researchers

(1) GZ’%O)’\I(;(QS) Ga '5.2.5(®), this class was introduced and studied by Aouf et.al [2].

(ii) G% /1@0/\16((25) = M7 5  5(), this class was introduced and studied by Ramadan and Darus

(iii) Gy’ lb ? o (6) = H, (), this class was introduced and studied by Aouf et.al [4].

(iv) Gg:'l’:(l):(l)(qh) = S} (¢) and Géf:?:é(qﬁ) = Cy(9), these classes were introduced and studied by

Ravichandran et.al [14].

) Gy lb 10 (} (1£2) = S™(b), this class was introduced and studied by Aouf et.al [2].

(vi) Gg b (1) (1)( 2) = S(b), this class was introduced and studied by Nasr and Aouf [11, 12] and

also 1mproved by Aouf et.al [3].

(vii) G(l) b (1) (1)( 2) = C(b), this class was introduced and studied by Nasr and Aouf [11, 12] and

also 1mproved by Aouf et.al [4].

(viii) G0 111 6)) cosme 0N (L= y — gn(p); |y < %, 0 < p < 1, this class was introduced by Lib-

era [9] and also improved by Keogh and Merkes [8].

(ix) Gy 1115 cos e "0, 1(1_2) = C"(p); |nl <%, 0<p<1, this class was introduced by

Chichra [5].

,_.

Definition 1.3. Let GZ%’f\ﬁg ,(¢) be the class of functions f € A satisfying the subordination

(Dg,ﬁ’)\é(f 9)(2)
Dnﬁ,\af(f*g)( z)

z(D aﬂ,\a(f 9)(2)"
(Dgﬂké(f 9)(2)

where a, 8, A, 6 >0; 0<pu<land0 <~y <1,

e then GEAT (9) = GLEh(9).

1+{{

=1k <)),

}+(1—#){(

Remarks: If g(z) =

2 Preliminaries

To prove our result, we require the following two Lemmas
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Lemma 2.1. [14] Ifp(z) = 1 + c12 + c22% + 327 + ... is an analytic function with positive
real part in A then for any complex number v

| o — vt |[<2max{l, |2v—1[}.

The result is sharp for the functions defined by p(z) = %fz orp(z) = H=,

z

Lemma 2.2. [10] Ifp(z) = 1 4+ c12 + c22% + 32° + ... is an analytic function with positive
real part in A then for any real number v, we have

—4v+2, ifv <0
|cz—1/c% << 2, ifo<v<lI;
4v —2, ifv>1,

when v < 0 or v > 0 the equality holds if and only if p(z) is %J_’z or one of its rotations. If

z
0 < v < 1 then the equality holds if and only if p(z) is if; or one of its rotations. If v = 0
then the equality holds if and only if p(2) = [252][12] + [132][$2](0 < X < 1) or one of its
rotations. If v = 1 the equality holds only for the reciprocal of p(z) for the case v = 0. Also the
above upper bound is sharp and it can be further improved as follows when 0 < v < 1.

);

<v<l).

| —

le—vei | +v|a <2 (0<v<

| =

ler—vet [ +(1=v) [er [P <2 (

3 Main Results

We now derive our main results for the function f in the class G %’i“g(qb)

Theorem 3.1. If f € G %‘ﬁ\%(gb) and F is the k*" root transformation of f given by (2) then for
any complex number T,

2 bly By B,
ot =m0l S S TR By 1 < e el =) 4 27] =
_ (7; Dp _ b71(31(3u)+ Diy. @
where .
M:b'yB1(2u—|-1)[2()\—5)(5—04)4-1] . )

E[(A=0)(B —a) + 1] (n + 1)?
The result is sharp.

Proof. If f € G’ %”A %(¢), then there exists a Schwartz function w(z) in By with w(0) = 0 and
|w(z)| < 1 such that

z(D ,Bmf(z))" _ M 1Y = [blw(N]
Consider
Dy 1 (2)" 2 Papasf @)
14— { { ( BA(Sf(Z)) }+(1 N’){ (DnﬁAaf(Z)) } 1}*1"_
QOO I D 4+ D0 - 9)(5 - a) + 1]

Bu+ DA =68)(B—a)+ 1]"Ma3}2* + ......... (7)
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Define a function p(z) and by substituting w(z) in ¢(z) and by increasing the power to v, we
have

Biw B w? Byw? — Dw?
o = 1+ (2284 (P, 0y By 00 Dl )
2 2 2 4 8
From equations (7), (8) and (9), we have
b Yy B1w1
ay = , 9
A= 0)B-a) + T+ 1) )
b~ By w? B, (v—1)
- e W = B
a 4(2u+1)[2()\—5)(5—a)+1]"{w2 2 ( T e
by B3+ 1)
- )L 10
(n+1)2 )} (19)
If F is the k" root transformation of f then
_ Eyii azy g1, 193 (K—1) 5 o _ = nk+1
F(z)={f(z")} _Z+(Z)Z +[?— Te as)z +...._z+;bnk+1z . (1D
Upon equating the coefficients of z**1, 22**1 and from equations (9), (10) and (11), we have
by Byw;
b = 12
T R =B - )+ P+ 1) (42
byBi w? B, y-1
= Wi o2 P g
baks1 42p+ DR —0)(B —a)+ 1" fw =l = — {518
byB1(3u+ 1)
-t k—1)}} 13
(M+ 1)2 wl( )}} (13)
where w; is given by (5). For any complex number 1, we have
byB
[bokr — 73] = = —{wn — twl}, (14)

T 4kQu+ D2A=6) (B — ) + 1]

- by Bi(3u+1
where t = 1{1 — 22 — (171) By — 2D 4oy [(k — 1) +27]} .
Taking modulus on both sides of the equation (14) and applying Lemma 2.1 on right hand side

we get the result as in (4). This proves the result of the Theorem 3.1 and the result is sharp for
2
p(z) = {125} and p(2) = {12}
Remark 3.2. (i) Taking 4 = 0, v = k£ = 1 in Theorem 3.1, we improve the result obtained
by Aouf et.al [3, Theorem 1];

(i) Taking n = 4 = O and v = k = 1 in Theorem 3.1, we improve the result obtained by
Ravichandran et.al [13, Theorem 4.1];

(iii) Takingo =6 = p =0, S=A=k=y=1, b= (1—-p)cosne{[n] < F <p<
1} and ¢(z) = %fz in Theorem 3.1, we obtain the result obtained by Goyal and Kumar
[7, Corollary 2.10];

(iv) Takinga = = p=0and 8 = A = v = k = 1 in Theorem 3.1, we obtain the result
obtained by Aouf et.al [4, Theorem 1].

For specific values of the parameter in Theorem 3.1, we obtain the following new sharp
results.
Takingb=1,4=0,7=1 & k =1 in Theorem 3.1 we obtain the following Corollary:

Corollary 3.3. If f(2) € M 5 5(¢), then for any complex number T, we have

By
2N =) (B —a)+1]

The result is sharp.

22(A=90)(B — « 17
cmax(, 22O TR 2 g

lbs — 7 B3] < 3
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Taking ¢(z) = %ig'z(—l < B < A < 1)orequivalently By = A— Band B, = —B(A —

B), p=0,v=1and k = 1 in Theorem 3.1, we obtain the following Corollary:

Corollary 34. If f(2) € SZ:Z’A’S(A, B), then for any complex number T we have

—1}—Bl}.

: bl(A - B)
=7 Bl < g ey e MA=B)

The result is sharp.

22A=8)(B—a)+ 1"
[(A=0)(B—a)+ 1]

Let b = 1 and taking 7 to be real we now obtain the coefficient inequality for the function
f € GLEhb9)

Theorem 3.5. If f € GZ%‘;\% (¢) and F is the k'™ root transformation of f given by (2) then for

any complex number T and

1 —1 YB3 +1)
— (1422 B4+ LR (k-1
1720, + By +( 2 ) 1 (p+1)2 wa(k = 1)},
B -1 1BiGu+1)
0y — 2(,02{1 + B +< 5 )Bl + (’u+ 1)2 W2(,Z€ 1)},
1 B —1 v By (3u+1)
g3 = 2w2{31 +( ) )Bl + (H‘f‘ 1)2 wz(k ])},
where
oy = VB2 DR 8)(B—a) + 1" s
k(A =0)(8 —a) + 1] (u + 1)
We have
By 32 — B;(3u+1)
Iy (5 + () B+ S0
—wy[(k — 1) + 27]}, ifr <oy

2 Y B : .
| bak+1 — Thjpq < SRR STF=a ] iffor < p <oy

(
TTEIESYITe B)( +1],L{w2[(k—1)+27'] B]

BER A i i i > o,
(16)
and the result is sharp.
Furthermore if o1 < 7 < 03, then
> k(A= 0)(B—a) + 1" (p+1)° By y-—1
et =T | B e+ DRO =) (B —a) - 1r By U2 )P
v Bi(3u+1) 2 v B
EES +w[(k — 1) + 27} b | < WA F R0 =B =)+ 1 A7)
and if o3 < 7 < 09, then
2 KA =0)(B—a) + 1" (u+1) By —1
b = | 3 G B - - L P
v Bi(3u+1) 2 v By
R ) e R L R e T ey g i s g T

Proof. Since f € GZ%%\?;(@ then for b = 1 in equations (12), (13) and (14) and for any real
number 7, we have

2 7 _ 7B )
Pt =) = T RO o)

19)
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where t = 1{1 - & — (1 1)B, - 1Bl 4 {(k — 1) + 27} } and w, is defined as in (15).

B (u+1)?
By applying Lemma 2.2 on the right hand side of (19), we have the following cases

Case(i): If 7 < o1, then
B,
B

v Bi(3u+1)

1
+ {%}Bl * (n+1)?

Tg%z{—ur —wy(k— 1)}

Upon simplifying we get

2B 2v Bi(3u+1
=~ ] < (O (= 1)y + 2D

(n+1)2
Case(ii): If 01 < 7 < 05, then
1 By, -1 v B1(3u+1)
Y G [t _ 1<
2w2{ 1+B1+( > )B1 + (it 1) wk—1} <7
1 B, v—1 vB1(3un+1)
< —{14+ = B — -1}
_2w2{ +B1+{ 2 B+ (n+1)2 wlk — 1)}
Upon simplifying we get
= |wy — tw%\ < 2.
Case(iii): If 7 > 0,, then
1 B, v—1 v Bi(Bu+1)
> —{14+ = —— B+ —————= —w(k—- 1)}
U U b wad £ (n+1)2 wlk — 1)}
Upon simplifying we get
2B 2vB1(3u+1)
2| < . e O b1 Op
= |wy — twy] < {2w[(k — 1) + 27] B (v—1)B; R PES I3

From equations (19), (20), (21) and (22), we get the result as in (16).
Case(iv): Furthermore, if 01 < 7 < 03, then

1 B, -1

Bi(3u+1)
1+ ==
B 2

(p+1)

+ () + 7 —wk-1)}<T

20
< g+ (5B + T e 1))
Upon simplifying we get
= |wy — tw%| +t | w |2§ 2.
From equations (19) and (23), we get the result as in (17).
Case(v): Furthermore, if 03 < 7 < 05, then

1 B 7 Bi(Bu+1)
—{Z+
2 15, T ut 17
v Bi(3p+1)
(n+1)2

v—1
2

)B1 + —wk-1}<r

v—1

1 B,
< — — JRANE— _ _ .
< 2m{l + B, +{ 1B + wr(k—1)}

2
Upon simplifying we get

= s — twd] 4+ (1 - 1) | w; P<2.

—2uwn[(k — 1) + 27}

(20)

2y

(22)

(23)

(24)

From equations (19) and (24), we get the result as in (18). This completes the proof of the

Theorem and the sharpness of the result is verified from Lemma 2.2.

Remark 3.6. (i) Taking p = 0 and v = k = 1 in Theorem 3.4 we improve the result obtained

by Aouf et.al [3, Theorem 2 and Theorem 3];

(i) Taking 4 = 0 and v = k£ = 1 in Theorem 3.4 we improve the result obtained by Ramadan

and Darus [13, Theorem 1];

(iii) Takingaa =9 = p=0and § = A = kK = v = 1 in Theorem 3.4, we obtain the result

obtained by Goyal and Kumar [7, Corollary 2.7] and Aouf et.al [4, Theorem 2].
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4 Coefficient inequalities for the functions defined through convolution

Theorem 4.1. If f ¢ GZ%’Q; ,(®) and F is the k" root transformation of f given by (2)then for

any complex number T,

|blyBi

2
(b2 = Thics | < 2kQ2p+ D gs2AN=0)(B—a) + 1]
B -1 byB1(3 1
x maz{1,|ws[(k — 1) +27] — Fj — [A/ 3 |B1 — 7(;:_#1; )}7 (25)
where
wy = B2+ DA = 0)(B— ) +1]"g5 26)

K[(A = 0)(B —a) + 1]"g3
The result is sharp.

Proceeding in a way similar to Theorem 3.1 for the function (f x g) one can obtain this result.
Let b = 1 and taking 7 to be real we now obtain the coefficient inequality for the function

b,
€ GLNG4(®)-

Theorem 4.2. If f € G™%%7 (¢) and F is the k™ root transformation of f given by (2), then

a,B,\,4,9
for any real number T,
Ll B ooty aBBetl)
o1 = 2LU4{ 1+Bl +( 3 )Bl+ (M+1)2 CU4(/€ 1)},
1 By  y-1 v Bi(3u+1)
= —{1+ = ——)B+ —————2 — -1
02 2&}4{ + Bl +( 2 ) 1+ (,u+ 1)2 W4(k' )}?
1 B v-1 v B1(3u+1)
=—{—= —— B+ ————— —wn(k—1
03 2w4{B1+( D) ) 1+ (N+1)2 (.U4( )}7
where
A Biu+ DRA=8)(B—a)+ 1]gs
wWa = 2n 2.2 (27)
k(A =0)(8 — o) + 1] (n+ 1)°g5
We have

B B, —1
2kg3532,,;r1)[2lzx_15)(5_a)ﬂ]n {5+ (35)By,
+1B00D (k- 1) + 27}, ifr <o

v B

2 ; .
| bokt1 — Thiq < g RO —8) (A=) ifor <p<oy
B

1 B,
TS GTTES V1) gyt B {wal(k = 1) +27] — 7

(7B = if7> 0

(28)
and the result is sharp.

Proceeding in a way similar to Theorem 3.1 for the function (f x g) one can obtain this result.

5 Functions defined through fractional derivatives

We now obtain our result for the function in the class GZ%’f\g (¢)

For fixed g € A, let Gz”%’”ﬂ;’g(qb) be the class of functions f € A for which (f x g) €
n,b, iy,

Gaging’ (9)-

Definition 5.1. Let f be analytic in a simply connected region of the z — plane containing the

origin. The fractional derivative of f of order p is defined by

PN S (5
DJK)—FU_pﬁkaz_O¢K®<p<1% 29)

where the multiplicity of (z — ¢)” is removed by requiring that log(z — ¢) is real for (z — ¢) > 0.
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Using Definition 5.1 and its known extensions involving the fractional derivatives and frac-
tional integral, Owa and Srivastava introduced the operator

n + n
(@ f)() ==+ Z ), (30)
This operator is known as the Owa-Srivastava operator. In terms of the Owa-operator (Q* defined
by (30),we now introduce the class GZ%MA% ,(¢) in the following way :

GZ’%K”E’Z(d)) is a special case of the class Gz%f\ 54(®) when

g(2) :z+nz_zr(?(:; l)g(i ;)p)z”. (31)

For g, > 0 we can obtain the coefficient estimates for function in the class G’ lg‘g}g(@ from

the corresponding estimates for functions in the class ng‘f\} q(gb) when g corresponds to Owa-

Operator given in (31), we obtain
,_TOrQ-p 2
r'(3-p) (2-p)
L T@re—p
) Td-p) — 2-p)B-p)
For ¢, and g3 given by (32) and (33), respectively Theorems 4.1 and 4.2 reduces to the following
results.

Theorem 5.2. If f € GZ%‘f\'gZ((b), a > 0and g, > 0and F is the k*" root transformation of f
given by (2), then for any complex number T, we have

bt = el S R RO ) (B )+ 1]
B, -1 B byB1(3u+1)

xmax{1,|w5[(k—l)+27']—§l—[ 3 |B1 — (u+1)2

(32)

(33)

hooGH

where 3yBy(20 4+ D20 - 5)(3 — ) + 12— p)

KA =0)(8—a) + 1" (u+ 123 —p) (35)

w5 =

and the result is sharp.
Theorem 5.3. If f € GZ%’;%Z(@, a > 0and g, > 0and F is the k*" root transformation of f
given by (2), then for any real number T and for

—1 31 (3M + 1 )
B+ LT
)i (b +1)?
-1 Y B1(3,U + 1)
=—{1+ = B+ ——m———

P {+B1+( > )B1 + (it 1)

1 B S| v Bi(3u+1)
2+ (— )Bl"‘W*%(k*l)}a

——{— +—+( —we(k— 1)},

2

Lag 22 gk — 1)),

where
_ 3Bi(2u+ DA = 0)(8—a) + 12— p) 56
2k[(A=0)(B—a) + 1" (u+1)*(3—p) ~

We have

Bl 2— _1
12k(2u11)[2(( p) SIS A5+ (B

ek TR ) i< o
) ifor <p <oy

2 31 2 —
| Dokt — Thyp | 12k(2u11 [2((,\ 35 B—a)+1]m>
;; p +1%n {we[(k — 1) + 27] —

—p
Bi(2—p)
12k(2u+1)[ [} o)+l
~v B +
( 2 )Bl (/iif) }a

e

3
(
3
(

ifT > o9,
37
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and the result is sharp.

6 Coefficient inequality for the function ﬁ

Theorem 6.1. If f € G"’b’ 5(0) and G(z) = 7y = L+ X dn2" then for any complex number

T, we have n
2 6]y Bip(p+ 1) B, -1
|dy — 7d7 | < T RO -0 B =) L1 x max{1, |W7(1—T)—E—(T)Bl
byB1(3p + 1
- >
where
o= 2B+ DRO=8)(5 ) +1] )

=9 —a) + PG 17

and the result is sharp.

Proceeding in a way similar to Theorem 3.1 for the function 5 ( j one can obtain this result.

Theorem 6.2.If f < Gzz%fﬁ\’})g(gb) and G(z) = 77 = 1+ X dnz" then for any complex

n=1
number T, we have
bly Bip(p+1) B, y-1
—7d? < | 1 1-7)—-=—-(LX—)B
B o Y [ e o U TR
b’yB1(3;H—1)}7 (40)

(pn+1)?
where
2byBigs(2p + D)[2(A = 0)(B — o) + 1]"

[(A=8)(8—a) +1]>g3 (4 1)

; (41)

wg =

and the result is sharp.

Proceeding in a way similar to Theorem 3.1 for the function f( ) through convolution one
can obtain this result.

7 Coefficient inequality for f~!

Theorem 7.1. If f < GZ’ZJ‘;"}(@ and f~Y(w) = w+ > q,2" is the inverse function of f with
w n=1

|w| < ro where 1 is greater than the radius of the Koebe domain of the class f € GZ%’%\N&W))’

then for any complex number T, we have

> |bly Bip(p + 1) B, ,y-—1
@2 —7aqi | < 22u+ D2 =8)(B—a)+ 1]* x max{l, |w7 (2 - 7) — B, (T)Bl
_BiBet 1), (42)

(n+1)?
where wy is defined as in (39) and the result is sharp.

Proceeding in a way similar to Theorem 3.1 for the inverse of the function f one can obtain
this result.



240

R.B.Sharma and M.Haripriya

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

(12]
[13]

(14]

[15]

FM.Al-Oboundi , On Univalent functions defined by a generalised Salagean Operator,/nt.J.Math.Sci. 27,
1429-1436 (2004).

M.K.Aouf, R.M.El-Ashwah, A.M.Hassan and A.H.Hassan , Fekete-Szegoproblem for a new class of
analytic functions defined by using a generalized differential operator, Acta Univ. Palacki, Olonuc.,
Fac.rer.nat., Mathematica.52(1),21-34 (2013).

M.K.Aouf, S.Owa and M.Obradovic , Certain classes of analytic functions of complex order and type
beta,Rend.Mat.Appl. 7(4),691-714 (1991).

M.K.Aouf and H.Silverman , Fekete-Szegd inequality for n-starlike functions of complex order, Advances
in Mathematics 1U12(2008).

PN.Chichra , Regular functions f(z) for which zf'(z) is « -spirallike functions, Proc. American
Math.Soc. 49(1), 151-160 (1975).

M.Darus and R.W.Ibrahim , On subclasses for generalized operators of complex order, Far East
JourMath.Sci. 33(3), 299-308(2009).

S.P.Goyal and R.Kumar , Fekete-Szego problem for a class of complex order related to salagean operator
, Bull. Math.Anal. Appl. 3(4), 240-246 (2011).

FR.Keogh and E.P.Merkes , A coefficient inequality for certain classes of analytic functions, Proc. Amer-
ican Math. Soc. 20(1),8-12 (1969).

R.J.Libera and M.R Ziegler , Regular function f(z) for which zf’(2) is a-spiral, Trans.Amer.Soc. 166,
361-370 (1972).

W.C.Ma and D.Minda , A unified treatment of some special classes of univalent functions, Proc. Confer-
ence on Complex Analysis Tianjin Internat. Press, Cambridge, 157-169 (1992).

M.A.Nasr and M.K.Aouf, Bounded starlike functions of complex order, Proc.Indian Aca.Sci. 92,97-102
(1983).
M.A Nasr and M.K.Aouf , Starlike function of complex order, J.Natur.Sci.Math. 25, 1-12 (1985).

S.FRamadan and M.Darus , On the Fekete-Szego inequality for class of analytic functions defined by
using generalized, Act. Univ.Apulensis 26, 167-178 (2011).

V.Ravichandran, Y.Polatoglu, M.Bolcal and A.Sen , Certain subclasses of starlike and convex functions
of complex order, Haccetepe Jour. Math. and Statis.34, 9-15 (2005).

G.S.Salagean , Subclasses of Univalent functions, II Section U Function Theory Of One Complex Variable
Complex Analysis U Fifth Romanian-Finnish Seminar, Lecture Notes in Mathematics Volume 1013 of
the series Lecture Notes in Mathematics, 362-372 (1983).

Author information

R.B.Sharma and M.Haripriya, Department of Mathematics, Kakatiya University, Warangal, Telangana.
506009, INDIA.

E-mail: rbsharma005@gmail.com ; maroju.hari@gmail.com

Received: September 11, 2015.

Accepted: November 11, 2015



