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New class of univalent functions which are analytic in the open unit disk U= {z € C: |z] < 1} using the modified
Salagean operator involving the modified sigmoid function was defined. Coefficient bounds, the Fekete-Szego
functional and some consequences of the results obtained were established.
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1. Introduction
Let A be the class of functions f(z) of the form

f@)=z+Y ax (1.1)
n=2

which are analytic in the open disk U= {z € C: |z| < 1}
satisfying the conditions £(0) =0 and f'(0) = 1. Furthermore,
let S denote the family of all functions in A which are univalent
in U.

For two functions f and g analytic in U, we say that the
function f(z) is subordinate to g(z) in U and write

f(z) <g(2)

(z € U) if there exists a Schwartz function w(z) analytic in U
with w(0) = 0 and |w(z)| < 1 (z € U) such that

f(2) = g(w(2))

In particular, if the function g is univalent in U, the above
subordination is equivalent to f(0) = g(0) and f(U) C g(U),
[4].

Sélagean [9] introduced the differential operator D" f,n €
Ny for functions f(z) belonging to class A of analytic func-
tions in the unit disk U;

D'f(z) =z+ Y K'ads neN
k=2

Fadipe-Joseph et al. [2] studied the modified sigmoid

function
2

T ltec

G(z)

and obtained a series form of the modified sigmoid function

m=1

The following classes of functions and many others are
well known and have been studied repeatedly by many authors,
namely, Salagean, Abdul Falim and Darus to mention but a
few.

i So={f€A:Re(f(2)/z) >0, z€ U}
ii Bla)={f€A:Re(f(z)/z) >, 0<a<1z€U}
iii 5(a)={f€A:Re(f'(z))>a,0<a<1zeU}

iv B,(B)={f€A:Re(D"f(2)P/P) >0, neNy B>0z¢
U}
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Khalifa Al-Shagsi et al. [5] established the family of harmonic
functions such that
Dl B
Re & > o
D" f(z)P

B>1,0<a<]1

Fadipe-Joseph et al. [3] defined the Salagean differential
operator involving modified sigmoid function D), as

D" fy(z) = ¥'(s)z+ Z Y (s)k (1.2)
where
Y(s) = l+2e_5 =1+ ;s— %s +ﬁs5
and
f@)=z+ i Y(s)az (1.3)

Remark: The function f;, which is analytic and univalent in
the unit disk belongs to the class Ay. If y=1,Ay =A; = A.

Ramachandran and Dhanalakshmi [8] investigated coeffi-
cient estimates for a class of spirallike function in the space of
sigmoid function and estimated the relevant connection to the
Fekete-Szego inequality of functions belonging to the class.

More results can be found in Altinkaya and Ozkan [1],
Mini and Keerthi [6] , Murugusundaramoorthy and Janani [7],
Singh and Singh [10] and Wang and Wang [11] to mention
just but a few.

Definition 1.1. A function f, € Ay is said to be in the class
Sy(n,A,B), 0 <A <1, B>0andneN, if the following

subordination holds
A A
Dn-&-lfy(z)ﬁ ! Dn+2fy(z)ﬁ
_— T 1.4
( D”ny(z)ﬁ = G(Z) (1.4)

D f, V(Z)B
G(z) is the modified sigmoid function

2. Main Results

Theorem 2.1. Let f, € Ay be in Sy(n,A,B),0< A <1, B >0andn € Ny, then

ﬁnJrl
5l < B B+ ) @D
B" B Y(s)A1
o521 ST RE T | P AL 22
B" 4p Ay A3
43l < §EA T BB +3) |370) T 36 PG) A+ BP@A+B) T o)A+ B)2A+ B) ¢
where,
Ay = —A*+ A +2AB 44422 + 283
Ay = A3+ 1222 B* +36A% B3 + 2442 3% + 312 B — 317 +-61B*
—18AB% —18AB> —3AB + 24 +6p°
A3 =2A%B%+2A%B% —24 —11AB% —6AB — 3>
As = 4B*P () (A +B)* (24 + B) + 24224 + B) + 94 (5)A1 43 B2
Proof.
D'fy ()P = y'(s)B"F + Z 7 () Koyt
k=B+1
Dn+] ( )ﬁ _,)/Hr]( )ﬁn+]zﬁ+ i yn+2 (S)knJrlaka
k=B+1
Dn+2 () ,)/1+2( )ﬁn+2 ﬁ_~_ Z ,)/l+3 kn+2 Zk
k=p+1 sSuit,
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D fy(2)P V'H(S)ﬁnﬂzﬁ"'z;o:mﬂnﬂ (s) k" gt

D'fyz)P ()P g Y (s) krart
s n 5 n s 2n
D ()P o) 14X )ﬁ(ﬁl) ap i+ (27(%5;&) a2 — 72(%(2%1) G%H) 2
ni - s n s n n 3(s 3n
D fy(2)P b (A SPGB gy POENT 0 Y3
Similarly,
- A n+2 kB
D”ny(z)ﬁ B }/1+2(s)l3n+2zﬁ +Zf=ﬁ+1 },n+3 (s) kKt 2a,7k s 1 +Zk:ﬁ+1 Y(s) (F) arz
DHLE (B yntl ntlzB yye 2 () kg - n+1 -
KPR BTE + Eil g v () ke T+ 5 V() (%) ay*—P
s n+1 s n+1 2(s 2n+2
D2 (2)F v5)B 1+ %aﬁJAZ“F (27( )1(3[13:22) agir—7 ( );3[2#3) a%}—}—l 2
ni - s n+1 5 n+1 n+1 s 3n+3
D fy(2)B +(%aﬁ+3_sﬂ )(ﬁ+‘;gn+2(ﬁ+2) agrapsy+ L >l<£n++14> a;ﬂ)zz

1+ (lil)éﬁnill)n)/(waﬁ+lz+

_ s _ n 2 s _ 2n

<Dn+1fy(z)ﬁ>1 & o)) OO P ACISO 2] (k+2ﬁ)a2ﬁ+1)zz+
= N s)(1— n $)(1— 3n

D fy(2)P (”Wﬁnﬂ(ﬁ”) apya + LOUAEH AAH PG g3,

s 72, n n 3 Z/
PR BB gy gp0) ...

and ) »
2’ l n A
1+ ilis )Bn+};(S)aBL]Z+

(zy@-)umz)waﬁﬂ P)AB+1)" 2 (—A+2B+1)af

2
B2 - 2B 2n 7+

D2f )P\ A .
piipp ) — WP (3y<s>(1_a><ﬁ+3)naﬁ+3 L O AR RO 165
ﬁn+l 6B3+3n

3 <y<s>>2<1x><ﬁ+1>"<ﬁ+2>"<3ﬁ+u)aﬁ+laﬁ+z) 3

ﬁ2+2n

- 1+ (1+B)é§fnl)"7(s>aﬁ+lz+
n 2na2 (o
(2y<s><13;§3n<ﬁ+u>a pia— <ﬁ+12;3 P4 @ +1) 2
3y(s 31
U 3 ><ﬁﬁ+21n><ﬁ+3>aﬁ+3+
D" fy(2) D" fy(2) _ Ps)(B+1)"(B+2)" (—B2)(1-A)(3B+2A4) ~A(B+1)(B+2)(36+2-24)
D”Jrlfy(z)ﬁ D"fy(Z)ﬁ =v(s)B B2
+2131(1—M<ﬁ+§>;§l<l—m<ﬁ+1>>) agi1agiat
(r‘<s><ﬁ+1>3"[ﬁ-‘(l—A><6ﬁ(ﬁmm<A+é>>;§1<ﬁ+1)(<ﬁ+1>2<6ﬁ2+<1—1><6ﬁ+z—2>>>] _
3BU-A)(B+1)2B-A+1)~B(A+2B)) 3 )Z3
66+ B+1

GOV(a)) = 14 2w(2) — 2w(D) + 55w .

3
c1 €2 3 1\ 3
R S B
G(w(z)) +22+2z +<2 24>Z
then,
14+ SR ap 2t

v(s)B 29(s)(B+2)" (B+24 12192 (5)A
( 7 )(B;zin(lﬂ )aﬁ+2 _ (B+2;34Izr$ ) 1a%+l

3
c C C C
=1+lz+2z2+<3—1)z3

2 2 2 24
(A+B)(B+1)"F(s) _a
ﬁH—n apg+1 = 2 )

456 N



Coefficient bounds for a class of univalent functions involving the modified Sigmoid function — 457/458

- ClﬁnJrl
BT 2A+B) B ()

n+1
|(1ﬁ+1|§ B . )
2A+B)(B+1)" v (s)

rEB+2"B+22)  (BFD"PA o

Bl pr2T Tz BT
gy = cp't” n 1B y(s)Ar
P27 4y (s)(B+2)"(B+24)  16(A+B)(2A+B)(B+2)"
lageal < " B Y(s)Ar
PRI= 400+ B)(B+2) | P(s)  4(A+B)
and
‘a |< ﬁn 4ﬁ + A4 + A3B
31 <
PEI=83BA+B)(B+3)" [372(s)  36B2P(s)(A+B)*(2A+B)  ¥(s)(A+B)(2A+B)
O
Corollary 2.2. Let fy € AybeinSy(n,A,1),0<A <1, >0  where,
and n € Ny, then A/l =2+4+71 —A?
] < : Ay =23 +720> =312 46
T2 A+ )P (s)
/ Ay =417 —191 -3
as] < gt L o4, / .
=220+ 1)37 | 20s) T A(A+1)2 A"y =4(A+1P2A+1)+245(24 + 1) + 94| A5
lag| < Corollary 2.4. Let fy € Ay be in S1(0,A,1),0 <A <1, then
/ 1
1 4 Ay laz| <
8GAT )3 |372(s) T 3620) A+ 1A+ D) 2(4+1)
+ A3 ‘ | < 1 A’1
Y(s)(A+1)(2A +1) BI=g00+n | Taar12
where, " /
r_ 2 4 Ay A
A =24TA =2 Jaa = 8(3/l+1) 336 @A T AT D@ALD
143 2
Ay =A3+7242 =314 +6 where,
3 =4A%— 191 -3 Al =2+71 —A?
= 4P () (A +1)2 (2 +1) + 24524 + 1) + 97" (s)A| Ay Ay =23 47222314 46
Corollary 2.3. Let fy € Ay be in S1(n,A,1), 0 <A <1 and A; —422_19) —3
n € Ny, then
1 " 3 ’ o
- A'4=4(A+1)2A+1)+24,24+1)+94,A
|a2‘ — 2n+1 (}L_'_l) 4 ( ) ( ) 2( ) 1413
{ A Corollary 2.5. Let fy € Ay be in §1(0,0,1), 0 <A <1, then
< 1 :
1= g7 | T 1
ja2] < 5
aa] < 1 4+ A, 3
a
H=8BA+ 1473 T 36(A 1324 +1) jas| < ¢
+A3‘ Next, we define the Fekete-Szego Inequality for the class
(A+1)(22+1) Sy(n, A, B).
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Theorem 2.6. Let fy € Aybe in Sy(n,A,B),0<A <1, >0
and n € Ny, then

lag+2 — “aé+1| <

__p n s
max|1, TPOBREA) T EABICAHBIFT2)
R B E P G)
Proof.
; B ClﬁnJrl
P2+ B)(B+1) P (s)
and
; B Czﬁl+n
P2 4p2(5)(B+2)"(B +22)
n 1B y(s)A
16(A+B)2A+B)(B+2)"
then,
ag+2— “aéﬂ =
CzﬁH" N C%B"Y(S)Al B
472(s)(B+2)"(B+2A)  16(A+B)(2A+B)(B +2)"
'u c%ﬁ2n+2
AA+B)(B+1)" Y (s)
lag+2 — uaé+1| <
__p n [ TOLT
max|1, TPOBHE2A) Blzggw)(zumwn)

RGBT
0

Corollary 2.7. Let f, € Ay be in the class Sy(n,A,1), 0 <
A <1, then

laz — paz| <

1 N Y(s)A]
"4p2(5)37(1+24) | 16(A+1)(24 +1)3"
1
2242 (A + 1) P4 (s) ||

max|1

—u
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