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Abstract

The question of the present paper is to get starting coefficients| |a,|,Jas|,|Ja4], upper limits of a; — pa3| and second Hankel determinant
related with a class of systematic univalent capacity of sakaguchi compose work identified with sigmoid capacity in the open unit plate
A. Different creators as Abiodum, Tinuoye Oladipo, Murugu sundaramoorthy et. al., and Olatunji have contemplated sigmoid capacity
for various classes of systematic and univalent capacities. Our outcomes fills in as a speculation toward this path and it conceives an
offspring some current subclasses of capacities.
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1. Introduction h(z)= —= (1.1}

= Itoutputs real numbers between 0 znd 1.
The hypothesis of unique capacity has over sparkling by different *  Itmaps s very large mput domam to 2 small range of
fields like genuine investigation, practical examination, topology, outputs.
polynomial math, differential conditions and soon. The summed *  Itnever loses nformation becanseit is an injective
up hyper geometric capacities assumes a noteworthy job in function.
geometric capacity hypothesis after the confirmation of + It mersases monotonically.

Bieberbach Guess by de-Branges. Despite the fact that the unique ~ Sigmoid function iz perfectly useful m geometric finction theory
capacities does not have a particular definition, its application  with 2l the four properties.

generally stretch out to material science, PC and so on. Let Abe the class of all univalent analytic functionsf of the for
There are different uncommon capacities however we will worry flgl= z+ %7 ,a,z2" (1.2)

with one of the actuation work known as sigmoid capacity or defmed m the open wnit disk A={z:z & Cand [z = 1}, and
straightforward calculated capacity. It is more well known as a nemmazlized by the conditions f{l) =0 amd f({0)=1for f=A
result of its angle descendent learning calculation. Sigmoid Recall that 5 and O denotes the cl2ss of star like and convex
capacity is the most usually known capacity utilized in feed finctions which their geometric condition satisfies

forward neural systems on account of its non-linearity and the

computational straightforwardness of its subordinate.

Actuation work is an in data process comprising of countless

handling elements(neurons), propelled by a similar way organic

apprehensive  system(such as cerebrum), cooperating to

comprehend a particular undertaking. The capacity can be learned

by model, yet can't be customized to do particular undertakings. It

tends to be assessed in various ways, most uncommonly by

truncated arrangement development. This capacity can be

arranged into three, to be specific, incline work, edge work and

sigmoid capacity. The sigmoid capacity of the frame is

differentiable and has the accompanying properties:
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Re {z’ ‘j” = 0 zndRe {l+ "‘z’}}ﬂl z 4. Several authors

have used the above two classes u-f functions i different ways of
perspectives.

An anzlytie fimctionfis subordmate to an amzlytic finction g,
written f(z) <pg(z), if there is an analytic function w: A — Awith
wil) = 0 satisfyimg fiz) = glw(z)). It follews from Schwarz lemma
that fiz) <gEdz =A) = A0 = g(0) and

Fla) & gla). If giz) i3 univelent, thenfz) < g(z) 0z =4) « A0 =
2(0) and f4) © glA).

Let P be the clzss of Caratheodory fimetion with posttive real part
consisting of 21l anzlytic fimetions p @ A — O satisfpme p(l) =1
and Rep(z) =0.

We nead the following results about the functions belonging to the
class P

If the function pel iz given by the series

plE)=14+cz+cz"+c2°+ .0, (1.3)
then the followmg sharp estimates holds;
led=2m=123...) (1.4)

In 1976, Noonan and Tomas [3] stated the q® Hankel determinant
for q=1 andn=1 are defmed by

a . .

n sl n=g—1
a . En=g
- L i =
Ho(m) =
Opeg-g fpeg Gpozg-z

In recent vears, several authers have mvestigated bounds for the
Hanlkel determmant of functions belonging to various subclzsses
of univalent and multivalent fimetions. The Hankel determimemt
H,(1)= o, — aliz the well kmownF ekete-Szepd functionzl. For
results related to this functional, ses. The second Hankesl
determinant H, (27 is given by H,(2) = a,a, — al.

For the purpose of our results, the following lemma shall be

NECEI Y.
Lemma L.1. Lef & e a sigmoid finction and

- R m p_qye W
@5'(z}=2h(z}=1—zE ,1,) ;ZE 1) z" | (19
el I bl bl y.
then @z} € P, |z| <1 where @(2) & modified sigmoid function
Lemma 1.2. Lot h be a sigmoid funciion and

L3 C 1=-i( D

=ml Losml

¢, .@)=2h(z)=

ton] (@) < 2
Lemma 1.3 JF ¢(z) € Pand it & starlike, then fic normalised
univalent function of the form (1.2), taking m=I, Fadipe ef al
remarked that

#z) =142 ¢z2"

sl

wherec, = :_:::_- then |c,| = 2.(n=1.23.. .
sharp for each n
Definition 1.4, Lt the class L*"(1.¢,,,. ). 7= |, € {07 denote the

subelass of A consistmg of fimetions f of the form (1.2)
satisfying
1 (28" (Do =) +o(On s F=1}] _
fie [1 * T L—‘|:I‘r.--.r':*'::"=:D-.--.J":==3:'.|-:1 ~E} e f £l On o fE2]] 1]] =0
(1.7
ford=i=1ltl=1r=1 amd¢,.,.(z) is 2 simple logistic
sigmoid activation function [9] and
D, f(2) = =

when n+1 =0.

), the result i

c=flz) (18)

2. Coefficient estimates

Vartous authors 2z Abicdum  [6], Tmuwoye Oladipe[3],
Murugusundsramoorthy et al.[4], znd Olatunji[7.8] have studied
sigmoid function for different classes of anzlytic and univalent
fimetions. In this peper, we obtzm few coefficient bounds for the
class

Theorem 2.1. If f(z) given by (1.2) belongs to the class
L (T @y ). m = 2 then

e

0 (2.1
laa| = Tfn+1H1+d . @1
laz] = o 2.2
= I THnATW LTI - T ) o
e s el Y [
|2l = (T THn B 1+ :-.‘;;’:-::':[4-:— rz- -y 4]' 2.3)

Progf. 1 f(z) € **(r.¢...) then

:—; Ao Fl}]) +o[Dn_y F=1)
1+ [ — — ] - 1] = ¢, (2)
= |as] (o i) —ar-.--.r:——,.]-\=—A,.r—.--.f\r,—r-.--.r:=:1
{2.4)
Where Taylor's s2riss -'-::par_-dm: of @, ﬂa_. Eivaes
Fom I;"_1+ -2z +—-" 4., (L5
T4 T4 oz

from (2.4) we have
1%[(n+ DA+ D = Dayz
+—[ nm+1DMn+2)(1+21) ] 5
2l =t —tDa; — 2+ D2+ D21 + (1 — a2l ?
+ E m+1Dn+2)n+3)A+3)@B-t—t%>—t3a,

+%[(n +1)2m+2)A+ D)1 +2D)(=3 -t + 2t?
+2t)]azas + (n+ 1)3(1 + )31 + )21
¢m,n(z) .

Equating the coefficients of z, z2 and z3, we obtain

T

—t)a%]z3+. . ] =

TS e R CL)
(1+t)7?
az s 2(n+1)(n+2)(1+21) (1-t)(2—t—t2) ’ 2.7)
W < T 3(1+6)(1+t+t2)72 _ 1]
4 = D) m+2)m+3)A+30)B-t-t2-t3) L 4(1-0)(2-t-t2) 4l
(2.8)

Results (2.1),(2.2) and (2.3) can be obtained from (2.6), (2.7) and
(2.8) respectively.
Corollary 2.2.1f f(z) € S(z, ¢), then [10]

Izl

lasl < 2ons (2.9)
| 7)?
las| < o Sy (2.10)
N 1 B
las| < 3(n+1)(n+2)(n+3) [ 8 4]' (211)

Corollary 2301 fiz) € C(r.¢), then [10]

= — 212
loal < s 1)

£ — 2
las| = 12{n=1){n=2) i 13)

— = ]F _1 11
|ﬁ"‘| = 12;5—1};5—23;5—3}[ B 4]' 214

3. Fekete-Szegod inequalities

Becently thers has bhesn mterest to obtzin the Fekete-Szegd
mequality for various subclasses of 5 and C. In this ssction
mzking use of a_and a,, we prove the following Fekete-Szegd
result for the fimetion class L*" (1.9, ).

Theorem 3.1.If f(z) belongs to the classL*™(z, ¢y, ), Of the
form (1.7), then
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| 7|2 [ 2(1-tHA+D)*(n+1)
4(n+1)2(1+)2(1-t)2 L(n+2)(1+22)(2—t—t2)

la; — pa3| < u]. @)

Proof. From (2.6) and (2.7)

2 | 7|2 21-tHA+D*(n+1)
3~ HO) S o a2 (07 [(n+2)(1+2/1)(2—t—t2) ] @.2)
hence (3.1) can be easily obtained from (3.2).
Corollary 3.2.1f f(z) € S(t, ¢), then [10]
_ 2 [> [(+1)
las —nazl < oo [(n+2) ] @3)
Corollary 3.3.If f(z) € C(z, ¢), then [10]
2 | 72 4(n+1)
las — pazl < 16(n+1)2 [3(n+2) ] (34)

4. Second Hankel determinant

In this section making use of a,and a3, we obtain the following
second Hankel determinant result for the function class

LA (T, ).
Theorem 4.1 f(z) = L*"(1,,.,.), then

la, Gy = a3l =

Bln+1) e+ 2+ 3001 + 0001 +3001 -3 —-t1-t™)
vl #1222y 270 :1—:J5:1—),';:1—3),)::;—3);3—:—:5—:')]

(rezil#227 2-t-t2 P [1-1)

[-1+
(4.1)

Progf From (2.6), (2.7) and (2.8), we have
(a,m, — al) =

[1—tiz—t-t%)

Bin+1)ime2iin+ 3L+ 00 +3 1103 -t—2T - 1™
It fiseifierae?) AP at L+ 23430320 - :';.]

[_1 + [ YW 'ED s Iyap .
mez)is2 ) 2-r- ) 1-1)
4.2)

which gives the destrad mequality (4.1)

Corollary 4.2.]7 fiz) € S(r.¢). then (107

-tiz-t-t)

—a = —[_ i_M]
la.a, a3l < PPy 1+ z 2in+2)
(4.3)
Corollary 4.3.Jf f(z) € C{t.¢), then [10]
" ;[_ i_ﬂ] 4
|R3E“ Eal = l1gzin=1)imsaiin=3) 1+ 2 Iln+2) (34

5. Conclusion

By selecting the values of Aand t we state the interesting Fekete-
SzegOinequality and Second Hankel determinant for the
subclasses of C(z; ¢)[1,2].The results above serve as a new
generalisation of subclasses of univalent functions related to
sigmoid functions. The investigation of initial coefficients bounds,
Fekete-Szegdinequality and Second Hankel determinant for
various subclasses can be a scope of future research.
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