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Abstract

The object of the present paper is to obtain initial coefficients |a,||as|,Ja4|, upper bounds of |a; — pa3| and second Hankel determinant
associated with a class of analytic univalent function of sakaguchi type function related to sigmoid function in the open unit disc A.
Various authors as Abiodum, Tinuoye Oladipo, Murugusundaramoorthy et. al., and Olatunji have studied sigmoid function for different
classes of analytic and univalent functions. Our results serves as a generalisation in this direction and it gives birth some existing
subclasses of functions.
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1. Introduction hizd= = (1.1)

* It outputs real numbers between 0 and 1.
The hypothesis of unique capacity has over sparkling by different ~ * It maps 2 very large mput domam to 2 small range of

fields like genuine investigation, useful examination, topology, outputs.

variable based math, differential conditions et cetera. The summed + It naver loses mformation because it 15 an mjective
up hypergeometric capacities assumes a noteworthy job in f”{lmﬂﬂ- )

geometric capacity hypothesis after the verification of Bieberbach *  Itmcresses monotonically.

Conjecture by De-Branges. Despite the fact that the exceptional
capacities does not have a particular definition, its application
broadly stretch out to material science, PC and so forth.

There are different exceptional capacities however we will worry
with one of the enactment work known as sigmoid capacity or
basic calculated capacity. It is more mainstream in light of its
inclination descendent learning calculation. Sigmoid capacity is
the most normally known capacity utilized in feed forward neural
systems due to its non-linearity and the computational
effortlessness of its subsidiary.

Actuation work is an in data process comprising of countless
preparing components (neurons), enlivened by a similar way
organic sensory system, (for example, mind), cooperating to settle
a particular assignment. The capacity can be learned by precedent,
yet can't be customized to do particular errands. It very well may
be assessed in various ways, most extraordinarily by truncated
arrangement extension. This capacity can be sorted into three,
specifically, slope work, edge work and sigmoid capacity. The
sigmoid capacity of the shape is differentiable and has the
accompanying properties:
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Sigmotd function 15 perfectly useful n geometric function theory
with all the four properties.

Let A be the class of 21l univalent snalytic fimetions [ of the for

flzl= z+¥5 ,a,z25(12)

defmed i the open unit disk A={z:z <= Cand |z/ = 1}, and
normalized by the conditions f(0)=0md f(=1fx f=A.
Fecall that 5+ and O denotes the class of star like and convex
functions which their geometric condition satisfies Re {z; “? =

0 =nd Re J£1+ i =0,z e A Several zuthors have wsed the

.ll.z

zbove two classes of functions i different ways of perspectives.
An amzlytic fimetion  f is subordmats to mn acualyu-. finction g,
written f (z) = glz). if thers 13 an snalyhic finction w:A— A
with w(l) =0 satisfymg f (2) = glwiz)). It follows from
Schwarz lemma that f(z) < gz) & = 4) = A0 =g(0) md

f 2 o gla) I glz) & univalent, then £z) = g(z), (z = &) «— A0
= g(0) and f2a) o glA). Let P be the class of Carstheodory
function with pesitive rezl part consisting of zll anzlvtic functions
P oA — Csatisfymg p(l)=1and Rep(z) = 0. We nzed the
fellowing results sbout the functions belonging to the class P If
the function p = P iz given by the series

plEl=1+cz+c.z +c2 +. .0, (1.3)
then the followmg sharp estimates holds;
le ] =2 m=123...). (1.4)

In 19"6 Moonan and TD]ILHS [5] stated the g™ Hankel determinant

for q=1 mnd n=1 2re defined by

i, . @

r n=1 n=g-1
i, T, An=g
. ne1 n=z a
Hy(n) = .
Gpogo1  Opeg Gypezg-2

In recent vears, several authers have mvestigated bounds for the
Hankel determmant of fnctions belonging to varicus subclzsses
of univzlent and multivalent functions. The Hanksl dstermmant
H,(1)= n,— o iz the well kmown Fekete-Szegd functional.
For results related to thizs functionzl, see. The second Hankel
determinant H, (27 is given by H,(2) = a,a, — ai .

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

Lemma 1.1: Lat i be asigmoidfunction and

I IETL
d(z) = 2hiz) = 1+Z - 1) Z (=1 z" |
A

=l

|:1.:.}
then @(z) e P, |z| <1 where @¢{2) & modified sigmoid
function

Lemma 1.2: Let h be a sigmoid function and

#nn(2) = 20(2) = 1+i (—Zi)” [i (—n1

(1.6)

then | ,,,@)[ < 2
Lemma 1.3: [f @(Z) € P and it is starlike, then fis normalised
univalent funciion of the form (1.2), faking m=1, Fadipe of al

remarked that
#(2) +>¢,2"
n=1
(

Where ¢, = %then lenl <2,(n=123,..
sharp for each n.

Definition 1.4.

Let the class L*™(t, pmn), 7 €\ € {0} denote the subclass of A
consisting of functions f of the form (1.2) satisfying

.), the result is

)”an .

767
Re [1 +
1| G- t)[/123(Dn (@) +(1+22)2%(Dn_ 1f(2))”+Z(Dn J(@)]
©[122[(Dpo1 f @) ~t2(Dor f(62)) 42| (Drosf (@) =t (Prosf(2)) |
0, .7

for 0<A<1 [t|<1,t#1 and ¢, (2) is a simple logistic
sigmoid activation function [9] and

Ducsf @) = gz * @) (18)
when n+1 > 0.

2. Coefficient estimates

Wartouz authors 23 Abiodum[6). Tmuneye Oladipe[3],

Murugusundaramoorthy et. 21.[4], 2nd Olatunji [7.8] have studied
sigmoid function for different classes of malytic and univalsm
funetions. In this peper, we obtzn few cosfficient bounds for the
class M*"(T.¢,.,)

Theorem 2.1. If f(z) given by (1.2) belongs to the class
M*(1, @y, ). m =2 then

S s 2
laz| = #lr+11=21-1) 2D
< oo 2.2
|E3| = sr=1im+2i1 <201 -tiz-t-1%) [ i }_ i
Y — S 12w L .
2= 1in+2)n+ 31 -30@ -1 +e){1+2") L 8l1-t){2-1-17) 8
(2.3)
2.3)

Proof: If f(z) € M*"(t,pmn) , then
1[ (1-0[223 (D1 £ () +(1422)2%(Dn 1 f(2) +2(Dn 1 £ ) |

1+ ™ G ; ==
7| 222[(Dn-1f(2)) —t2(Dp-sf(t2)) |+2[(Dnsf () =t(Dnoaf(2)) |

1] = ¢Pmn(2), (24)

where Taylor’s series expansion of ¢y, ,(2) gives

Pmn(2) =14+ Z—ZZ3+$ZS—401372027+. C (2.5)
from (2.4) we have
1
1; 2n+ 1A+ DA - t)ayz
3
E(n+1)(n+2)(1+21) 22
2-t—tDaz; -4+ 1?A +)?*(A +t)(1 — t)a?

+ E Mm+1Dn+2)n+3)A+3DE -1 +)(A +tPa,

-3+ 1)?’n+2)A+DA+2D)[3(1+t) —2t(1+¢
+ tH)]azas + 8(n + 1)3(1 + )31 + )21

—t)a%]z3+. = (@) .

Equating the coefficients of z, zZ and z3 , we obtain
<—t (2.6)

%2 = mrDana-o ’ :

(1+t) 72

las| < 6(n+1)(n+2)(1+20)(1-)(2—t-t2) ’ (2.7)

| < T 3(1+t)(1+t+t2)7? _1]
4l = 2(m+1)(n+2)(n+3)(1+32) (4—(1+t)(1+t2) L 8(1-t)(2—t—t?) 8

(2.8)
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Results (2.1),(2,2) and (2.3) can be obtained from (2.6), (2.7) and
(2.8) respectively.
Corollary 2.2. If f(z) € C(z,¢), then [10]

Izl

laz] < o (2.9)
| z|?
las| < 12+ (n+2) (2.10)
S ] I
las| < 12(n+1)(n+2)(n+3)[ 8 4]' (2.11)

3. Fekete-Szego inequalities

Recently there has been interest to obtain the Fekete-Szegd
inequality for various subclasses of S and C. In this section
making use of a, and asz, we prove the following Fekete-Szegd
result for the function class MA™(, ¢y, ).

Theorem 3.1: if f(z) belongs to the class M*™(z, ¢, ), Of the
form (1.2), then

2 | |? 8(1-t1)(1+)*(n+1)
las — paz| < 16(1+l)2(1—t)2(n+1)2[3(n+2)(1+2/1) C—t-t7) “]'
(CAY)
Proof: From (2.6) and (2.7)
| 72 8(1-t2)(1+1)?(n+1)

—uaz < 16+ D21+ D2 (1— t)2[3(n+z)(1+z/1) —t-t5) ] 32
hence (3.1) can be easily obtained from (3.2).
Corollary 3.3. If f(2) € C(z,¢), then [10]

a2 [zl*  [4(+1)

las — paz| < 16(n+1)2 [3(n+2) ] ’ @33)

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

MA (T, ).
Theorem 4.1 If(z) = M**(1.¢,, ). then

2.8, =&

B+ Lin+ Hn+HA+F B -1+ =L F D150

[_1 - IAF 01+t + = e {1+ 1 +4{1 +3n+ I a— {1+ 01 +0
n-fz—t—) 3;;—2;;1—2;.;.'-;2—:—:'-;'-;1—:;
Progf From (2.6) , (2.7) and (2.8), we have
2
G, —a; =

s4in=1) n=2)in=3)1= 340411+ +e 0 A+ -1)

1 iy sedfrerse?y  aee? (1) 2200143 00n 23NN s {122y
[_ * (-l z-t-t) - i+ M1 +20 2 —e—t -1 ]
(4.2)

which gives the desired inequality (4.1)
Corollary 4.3. If f(z) € C(x, ¢), then [10]

72 [ 312 47%(n+3)

_ 42 - - =
laza, — asl < |192(n+1)2(n+2)(n+3) 3 3(n+2) ” (43)

5. Conclusion

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