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1. Introduction

The class of all the analytic functions in a unit disk D: = {z € C: |z| < 1}, whose Taylor's series
expansion is of the form

h(z):=z+z a,z" =z + a,z* + azz> + a,z* - vz €D (D
n=2

and normalized by the conditions: h(0) = 0, h'(0) = 1, is denoted by A.

Let S denotes a subclass of A of all univalent analytic functions In the unit disk D. The class of
Analytic -Univalent functions, with Taylor's series expansion of the form

p(z) =1+ Z cpz" (2)

in D, such that Re(P(z)) > 0 is denoted by P

In 1916 a German Mathematician Ludwig Bieberbach proposed a conjecture on the coefficients of
analytic functions of from (1) in S, i.e

la,| < n, neN
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This conjecture was known by the name of Bieberbach conjecture (1916) [2]. Until 1985 this
conjecture was considered as very challenging problem in Geometric function theory of Complex
Analysis.

after 69 years of this conjecture, a French-American Mathematician Louis de Branges de
Bourcia(1985) solved this conjecture [3].Before de Branges's proof many scholars around the world
tried to prove or disprove this conjecture, as a consequences of their these efforts they found multiple
subfamilies of class S.

The most common subfamilies of § are convex, star-like and close-to-convex functions whose set

builder form is given by
hl 4
C:=4{hes§:Re M >0,vzeD
h'(z)

sz lnesme (D) S ovzen
~fresn(®O) s oueco)
R:={h € §:Re[h'(2)] > 0,Vz € D}

Two functions h and g in A, h is said to be subordinated to g, or written as h(z) < g(z), if we have
a Schwarz functions w(z) analytic over D with w(0) = 0 and also |w(z)| < 1, such that

h(z) = g(a)(z)) VzeD
, but if function g(z) is univalent in D, then
h(z) < g(z) iff h(0) = g(0) and h(D) c g(D)
Ma and Minda [4] introduced two classes of analytic functions which are.

zh'(z)
h(z)

S*((,b)::{hec/l: < ¢(z2),Vz € ]D}

and

zh''(2)
h'(z)

C(¢):={h€:/l:1+ <¢)(Z),VZE]D}

The function ¢ (z) is an univalent analytic function with positive real part in the unit disk D such that
¢(0) =1,¢'(0) > 0 where ¢ maps the open unit disk onto a region starlike with respect to 1 and
symmetric with respect to the real axis, several other classes can be formed by varying the function
¢, some of the examples are as follows

o When ¢ = e?, this class is denoted by S;, check out [5, 6] for more Details.
2
o Wheng¢ =1+ % (log ig) , We get a new class, for further details see [7]
. When ¢ = i:—gz (-1 <D <<€ <1),wegettheclass S*(C,D). See [8] for more Details.

*

. When ¢ = cosh (z), this new class is denoted by S__, see.[9]

https://internationalpubls.com 50



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 31 No. 6s (2024)

. When ¢ = 1 + sin (2), the class is denoted by Sg;,,, For more details see [10, 11]

C. Pommerenke (1966-67), [12, 13] stated the p™ Hankel determinant for p > 1 and n > 1 where
p,n € N of functions h of form ??is defined as

an Ap+1 " Apgp-1

An+1 Ans2 " Apyp
}[(p,n) (h) = . . .

Anip-1 An+p °° OAni2p—2

In Geometric function theory of Complex analysis finding upper bounds of Hankel determinant of
various subfamilies of A is a widely famous and an interesting problem. Noonan(1976) and
Noor(1983) [14, 15] studied the growth rate of #, ) for fixed values of p and n, as n — oo of
different subfamilies of the univalent function of class S.

where

az
Hon(f) =|q
From past many years, a huge collection of research papers have been dedicated for finding the
upper bounds for various orders of Hankel determinant, some recent work on second, third and
fourth - order Hankel determinants see [[16] - [21]], Recently, Cho et al. [10] introduced the

*

following function class S,

a3|—aa — a?
a,| = %204 — a3

zh'(2)
h(z)

Various researchers established Fekete - Szeg0 inequality for various classes afterwards ([25] - [31])

S;"inzz{hec/l:1+ <1+sinZ,VzE]D)}

. Lets define a new subclass S*Cg, (r)of A. This subclass contains all those Analytic univalent

functions in A which satisfies,
hl r hl n1-r
(z(@)(@ @») e

h(2) h'(2)
S Csin(r): = {h € A: <ZZ;S)> <(Z:,I((ZZ))),> <1+sin (z)}
From above we have
S§*Csin(0): = Csip = Csjp: = {h € A: <%> <1+ sin (z)}
and
) zh'(2) .
S*Csin(1): = S5 = {h € Jl:( ) > <1+ sin (Z)}
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2. Preliminary Lemmas.
Let P denotes the class of analytic functions of the form
p(2)=1+Y7 c,z2",z€ED (3)
whereR(p(z)) > 0in D.
Lemma 2.1. (see [13]) If p(2) € P, and c,, be the n” cofficients of P(z), then

lcnl <2 foralln € N (4)
lc, —yc?| < 2max{1,|2y — 1|} wherey € C (5)
|Chaem — YCnCm| < 2,y € [0,1], Wheren,m € N (6)
4642, if6 <0,
lc, — 8c2| <42, if0< 8 <1, (7)

46-2, if1<5,
Lemma 2.2.(see[17]) If P(z) € P then there exists x, z € D with |x| < 1, |y| < 1, such that
2c, = cZ +x(4—c?) 8)
des=c; +2(4—cHox— (4 —cPex? +2(4— cHA — |x|D)y 9)
3. Important Theorems

. Theorem 3.1. If the function h(z) € S*Cg, (r) and is of the form (1), then

}

r2+5r+486(3—2r)—8
2(r —2)?

laz| <

1
(2—7)

] < 1 ) r2+5r—8
Bl=2 20" " 2=z + )2

and

1
|a3 - 661%' < mmax{l,

Proof. From definition of subordination we have

hl r h, N 1-7r
§*Can(r) = {h e Az(zh(g)> <(Zh,((zz)”) <1+sin (z)}

(Zh'(Z))r ((zh’(z))’)l_r _ zr[h'(z)]zr_l[(zh’(z))']l_r )

h(z) h'(2) [h(2)]"

1-r

2 @) (20’ @) ]
(@)

After expanding , In a series form we have
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=1+a,(2—71)z+ z* (%a%(rz + 5r — 8) + 2a3(3 — 2r)>
+2z3 (a3a2(4r2 +11r — 18) + %a%(—ﬁ —21r% — 207 + 48)
+3a,(4 — 37)) + z*(asa,(97% + 197 — 32) + 2a%(4r? + 4r — 9)
—2aza35(r3 + 1672 + 5r — 24) + iotz(r + 4613 + 371r? — 58r — 384) + -

(11)

Using principal of subordination and expending 1 + sin (w(z)) in series form

2 1
1+ sin (0(2)) =1+ 2L+ (2= D) 22 + 2 (5¢ — 2400, + 24c5)2° W)
5(—61 + 10cyc? — 16c3¢; — 8¢2 + 16¢,)z*
Comparing (11) and (12), we will get
__~A
az = 2(r-2) (13)
_ 3c2r?-4c,r2-3cfr+16c,r—16¢;

37 16(r—2)2(2r-3) (14)

1
288(r—2)3(612—-17r+12)
720c313—205¢3712 + 1464c,c,r%2 — 2016c31% + 4631 — 1104c¢ 0,1 + 249657 + 48¢3 +

288¢,c, — 1152¢5] (15)

From equation (13) and (14)

[=52c3r* + 144c,c,r* — 96c37* + 165¢37r3 — 780c,c,73 +

a, =

T 2-
= o 1(3r2—3r)
3T 4B =27  4(=2471)?
las| < 13 —2n e, — 8cf|
Where § = 4( P )2 on applying Lemma (3.1)
| = 1 ) r>+5r—38
BE2@—2n " 2(=2 + )2
Now
e 2 1 _ c}(48(3-2r)+3r?-3r)
as —da; = 4(3—2r)[ 4(r-2)2 (16)
Again using lemma we will Have
| sa2| < 1 11‘2+5r+46(3—2r)—8
I3~ O0hl =53 oMb 2(r — 2)2
53
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Theorem 3.2 : If function h € S*C;, , then

( -1 [r’+5r—-8 45§3-2r)]. —3r2+3r

+ ifé6<———

43 -2r)| (=2 +71)? (=2 +1)? 4(3 = 2r)
1 _ =3r?+3r r2—13r+ 16

las — 8a3| <<

if <0<
23—-2r) 43 -2r) 4(3—-2r)
1 r2+5r—8 46(3—2r) o (r? —13r + 16)
4GB —2n | (=2+rn?2 T (—2+rnz|" T 4@ -2r

Proof. From (16) we have

e 2 1 _ cf(48(3-2r)+3r?=3r)
az —oa; = 4(3-27) [Cz 4(r—2)2 (17)
this can be written as
as — 6&% = m[cz - 6C12]

c?(48(3-21)+3r%-37)
4(r—2)2

whered: =

Using lemma (3.1) in (17) we have
(-1 r2+5r—8+46(3—2r) . <—3r2+3r
4B-2n| (—2+r2 " (—z+nz | °Ta@E -2

1  =3r2+3r r2—13r+16

if <5<

2(3—2r)  4(3-2r) 4(3 - 2r)

1 r2+5r—8 48(3-—2r) o (r? —13r + 16)
43 -2 (=2+1?2 @ (=2+1?| " 4B-2n)

las — 8a?| < <

Function defined with Poisson Distribution

A discrete random variable ¢ is said to be poisson distribution it it takes the values 0,1,2,3,4,5 -

2e M se M el ge . .
SO S ot respectively, where n > 0 is called

with probabilitiese ™, 7 <=, 7
the parameter. Thus

nke"
PE=k) =" k=0123

A Power series with coefficients from probabilities of Poisson distribution, was introduced by
Prowal, [17]

e 1
P(T],Z)::Z-i'z me""zn, z€eC
n=2
Where n > 0. By using ratio test we can easily establish that radius of convergence of above series is

Infinity. Recent works by G. Murugusundaramoorthy, et al and S. Porwal et al [23, 24], let the linear
Operator
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P1(z): A > A
be given by
P"h(z) =P(n,z) * h(z)

nn—l
=z+ e Na,z"
2 : — 1)
o (n—1)!

=z+ z 0,(ma,z"

Where ©,, = 0(n) =

Series.

sl ~ and x denote the convolution or the hadmard product of the two

Here we will define a new class S*Cs;, (1, ©) whose functions having power series whose
coefficients are probabilities of poisson Distribution Functions defined by Poisson distribution

z[P"h(2)] T l [z(P"h(2))']'

1-r

§"Coin(r, 0):= {h €A l P"h(z) (P"h(z))’

<1+ sin (z)}

Theorem 3.3. Let 0 <r < 1,8 € Cif h € S*Cyiy (1, 0), and P"h(z) = z + 0,a,z* + Oza5z> +

04a4,z* + Osasz® + - then we have
las — 63| < 5 1
4700l =53 2ne, T

Proof. We have h € S*Cg, (1, ®) which is defined as P"h(z) = z + 0,a,2z% + O3a3z3 + 0,a,2z* +
®sasz® + ---. From the definition we Have

z[PTh(2)]']" [[z(P"h(2))’
[ P"h(z) l l (P"h(2))’

3r2 —3r 46(2r —3)0,
2(r—2)2  2(r —2)%0%

]Il =1+ sin (w(2))

expansion of [

a7 , ’ 1-r
z[PTh(2)] ] [z(P"h(2))] is
Ph(z) (Ph(2))!

1
14+ a,0,(2 —1r)z + 22 (E

1
+2z3 (a2a3® 0,(4r* +11r —18) + = ca 303(—13 — 2112 — 207 + 48) + 3a,0,(4 — 3r)>
+z*(a,a,0,0,(97% + 19r — 32) + 2a3®§(4r +4r —9) + -

as03(r? + 5r — 8) + 2a;0;(3 — 27‘))

(18)

comparing above with expansion of 1 + sin (w(z))
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¢z [c;
2 2 4

2, L 3 3
1+—+|=———]z +E(5C1 — 24cy01 + 24¢3)z
1
4-5(—c;l + 10c¢,c? — 16¢3¢, — 8¢ + 16¢,)z*

(¢} — 480c,c3 + 1200c5¢2 + 1200c2¢; — 1920c,¢; — 1920c¢,¢5 + 1920¢5)z°
+ 3840 +

We will get

—¢,
T 20,(r - 2)

3¢2r? — 4c,r? — 3c¢2r + 16,1 — 160,
43 = 160,(r — 2)2(2r — 3)

1
%4 =288(r — 2)°0,(6r2 — 17r + 12)
—780c,c,73 + 720c5373 — 250¢312 + 1464c,c,r? — 20160372+46¢3r — 1104c¢,c,7 + 2496057 + 48¢3 + 288¢, ¢, — 1152¢5]

a,

[-52¢3r* + 144c c,r* — 96¢;37* + 165¢3132

(19)
From above we will have
z[P"h()]'] [[z(P"h(2)T]" |
l PTR(2) (PTh(2)) =1+ sin (w(2))
2 _ 1 _ c?(48(3-21)03+(3r%-37)03%r)
az —da; = 4(3-21)03 [CZ 4(r—2)20% ] (20)
From lemma (3.1) we have
1 3r2 —3r 46(2r — 3)0,
- [ —
las = daz| < 53— 5. max{l' 2(r—2)2 2(r — 2)262

Theorem 3.4. Let 0 < r < 1and P"h(z) = z + 0,a,2z% + 03a52z3 + 0,a,z* + Oasz® + -+, with
6 € RThen

(-1 r2+5r—8 468(3—2r)04] . (—3r2+3r)03
2320, | (2412 | (=24 71)202 l = 2@ =20,
lay — 52 < | 1 i (—=3r2+3r)0, <5< (r? —13r + 16)63
23-2r)0;  4(3 — 2r)02 4(3 — 21)0,
1 r2+5r—8 45603 —2r)03] . (r>—13r +16)03
43 =210, | (2 +72 T (2112 l 1G-z0, =0

Proof. From (20) and along with using lemma (3.1) we will get the desired Result.
Second Hankel inequality for h € $*Cg;,

Theorem 3.5. If the function h € S*C;, () then

1

2
la;a, — a3l < 23217
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Proof. From (15), we Have

1
% =288(r — 2)3(6r2 — 17r + 12)

[-52c371* + 144c,c,r* — 96¢31* + 165¢3713 — 780c¢,c,73 + 720¢573
—205c3r? + 1464c,c,r? — 20160312 + 46¢3r — 1104cic, v + 2496¢5 7 + 48¢3 + 288cc, —
1152¢5 (21)
Using (13), (14) and (15) we will have
1 [ 24c¢,c2(21r3 — 77r% + 90r — 36)

aras — a3 =

2304 (3—=2r)2(r — 2)2(3r — 4)
c1(173r> — 1134r* + 272973 — 2504712 + 168r + 576) N 192¢5¢4 144c2
(3—=21r)2(r—2)*(3r—4) (r—2)3r—4) (3-—2r)?

Without loss of generality we can say That c: = ¢;, where |c¢;| < 2 and substituting the values of c,
and c; we have

5 1 [96(1 — |x|?)(4 — c®)cy 48¢? 36(4 — c?)
(aza, —a3) = [ )

204 2
2304| G-@r—a  r ¢ )<(r—2)(3r—4) T G222
12x(4 — ¢?)c?(12 — 6r — 13127r3) N c*(5r° + 78r* — 60773 + 181672 — 2424r + 1152)
(3—-2r)2(r—-2)?2Q3r—4) (3=-2r)2(r—2)*Q3r—4)

Replacing |x| by b and using triangular inequality and the inequality |y| < 1 in above we will get
1 [96(1—-b3)(4—c? 48¢? 36(4 — c?
=B =D s o c L3606 -c)
2304 (r—2)(3r—4) (r—2)3r—4) (3—2r)?
12b(4 — ¢?)c?(12 — 6r — 312 + 713) N c*(57° + 78r* — 60773 + 181672 — 2424r + 1152)
(3—-2r)2(r—2)?2(3r—4) (3—=2r)2(r—2)*(4 —3r)

laya, — a3| <

Let us assume that above is
1 [96(1 —b2)(4—c?)c 48c? 36(4 — c?
I(c,b) = ( ) ) + b%(4 —c?) + ( )
2304 (r—2)(3r—4) (r—2)(3r—4) (3—-2r)?
12b(4 — ¢?)c?(12 — 6r — 1372 + 7r3) N c*(57° + 78r* — 60773 + 181672 — 2424r + 1152)
(3—-2r)2(r—2)?2(3r—4) (B3—-2r)2(r—2)*Q3r—4)

We have to maximize the function I(c, b)for (c,b) € [0,2] x [0,1], now differentiation the above
functions partially with respect to b we will have
ol 1 [-192(4—c?)c
db 2304 |(r —2)(3r — 4)

X 48¢? 36(4 — c?)
T2b(t—c )<( ) Gr—4)  B=2r)? )
12(4 — c?)c?(12 — 6r — 1372 + 7r3)
' (3 —2r)2(r — 2)2(3r — 4) l

For 0 < b < 1 and for any ¢ € [0,2], we can easily check that Z—; > 0, from this we can conclude
that I(c, b) is an increasing function of c, and it will attain maximum value at b = 1.

By putting b = 1 in above we will have
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ety = E(e) 1 4o 48¢? 36(4 — c?)
(1) = (C)_ml( _C)<(r—2)(3r—4)+ (3—2T)2>

12(4 — c?)c?(12 — 6r — 1372 + 7r3) + c*(57° + 78r* — 60773 + 181672 — 2424r + 1152)
(3—-2r)2(r—2)?(3r—4) (3—-2r)2(r—2)*Q3r—4)
We have
E'(c)
_ c*(=5r° +150r* — 95373 + 2120r? — 18967 + 576) — 24c(r — 2)?(9r® — 29r% + 30r — 12)
B 576(3 — 2r)2(r — 2)*(3r — 4)

From E'(c) = 0 we will have c = 0

9r3 —29r%2 + 30r — 12
243 —-2r)2(r—2)?2(3r — 4)

E"(0) = —

that we can easily conclude that E''(0) is Negative, which implies that at ¢ = 0 the function will
attain its maxima.

Corollary

When r = 0, we have h € S*Cg, (0): = Cg, and we get

When r = 1 we have h € §*C;,(1): = Sg;,, and we get

sin»
) 1

laza, —aj| < )
4. Conclusions
In this paper we have introduced a new class S*Cs;, (), where (0 < r < 1), and have worked on the
Fekete-Szeg0 inequality along with upper bound of second Hankel determinant. We have stated the
Fekete-Szeg0 inequality related to Poisson distribution of this new class. As h € S*Cs;, (1) by fixing
parameter r = Ofunction h € Cg;,, and when we fix r = 1 then we have h € S;;,. Our this research
paper is an extended work of research article [32], readers and interested scholars can extend our
work further by working on higher order of Hankel determinant and coefficients inequalities on this
newly introduced class.

5. Acknowledgment

The authors are very much thankful to the anonymous Editor and Referees for their valuable
suggestions to improve the paper.

Funding: Not applicable

Conflict of interest: Not applicable

https://internationalpubls.com 58



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 31 No. 6s (2024)

References

[1] K. O. Babalola, On hankel determinant for some classes of univalent functions, arXiv Complex Variables, 6,
(2009), 1-7

[2] Ludwig Bieberbach, Uber die koeffizienten derjenigen potenzreihen, welche eine schlichte abbildungdes
einheitskreises vermitteln, Sitzungsberichte Preussische Akademie der Wissenschaften, 138, (1916), 940-955.

[3] L.de Branges, A proof of the bieberbach conjecture, Acta Mathematica , 154, (1985), .

[4] W. Ma, D. Minda, A unified treatment of some special classes of univalent functions, In: Proceeding of the
International Conference on Complex Analysis at the Nankai Institute of Mathematics, International Press, (1992),
157-169.

[5] R. Mendiratta, S. Nagpal, V. Ravichandran, On a subclass of strongly starlike functions associated with exponential
function, Bulletin of the Malaysian Mathematical Sciences Society, 38(2), (2015), 365-386.

[6] L. Shi, H. M. Srivastava, M. Arif, S. Hussain, H. Khan, An investigation of the third Hankel determinant problem
for certain subfamilies of univalent functions involving the exponential function, Symmetry, 11(5), (2019), 598.

[71 F. Ronning, Uniformly convex functions and a corresponding class of starlike functions, Proceedings of the
American Mathematical Society, 118,(1993) 189-196.

[8] W. Janowski, Extremal problems for a family of functions with positive real part and for some related families,
Annales Polonici Mathematici, 23,(1970), 159-177.

[9]1 A. Alotaibi, M. Arif, M. A. Alghamdi, S. Hussain, Starlikeness associated with cosine hyperbolic function,
Mathematics, 8, (2020), 1118

[10] N. E. Cho, V. Kumar, S. S. Kumar, V. Ravichandran, Radius problems for starlike functions associated with the
sine function, Bulletin of the Iranian Mathematical Society, 45, (2019), 213-232,.

[11] M. Arif, M. Raza, H. Tang, S. Hussain, H. Khan, Hankel determinant of order three for familiar subsets of analytic
functions related with sine function, Open Mathematics, 17, , (2019), 1615-1630.

[12] C. Pommerenke, Univalent functions, Studia Mathematica Mathematische Lehrbucher, Vandenhoeck and Ruprecht,
(1975).

[13] Ch. Pommerenke, On the coefficients and Hankel determinants of univalent functions, . London Math. Soc., 41,
(1966), 111-122.

[14] J. Noonan and D.K. Thomas, On the second hankel determinant of a really mean p-valent functions, Transactions of
The American Mathematical Society - TRANS AMER MATH SOC, 223(2), (1976), 337-346.

[15] K. I. Noor, Hankel determinant problem for the class of functions with bounded boundary rotation, Rev. Roum.
Math. Pures Appl., 28, (1983), 731-739.

[16] Gaganpreet Kaur, Gurmeet singh, Muhammad Arif, Ronnason Chinram, and Javed Igbal, A study of third and
fourth hankel determinant problem for a particular class of bounded turning functions, Mathematical Problems in
Engineering, Volume, (2021), 8 pages.

[17] Richard J. Libera and Eligiusz J. Ztotkiewicz, Early coefficients of the inverse of a regular convex function, Proc.
Amer. Math. Soc, 85, (1982), 225-230.

[18] Ch Pommerenke, On the hankel determinants of univalent functions, Mathematika, 14, (1967), 108-112.

[19] Luigi Rodino, Muhammad Arif, Lubna Rani, Mohsan Raza, and Pawel Zaprawa, Fourth Hankel Determinant for the
Set of Star-Like Functions, Mathematical Problems in Engineering, (2021), 1-8.

[20] Hari Srivastava, Gaganpreet Kaur and Gurmeet Singh, Estimates of the fourth hankel determinant for a class of
analytic functions with bounded turnings involving cardioid domains., Journal of Nonlinear and Convex Analysis,
22, (2021), 511-526.

[21] Pawet Zaprawa, Third hankel determinants for subclasses of univalent functions., Mediterranean Journal of
Mathematics , 14, (2017).

[22] S. Porwal, An application of a Poisson distribution series on certain analytic functions, Journal of Complex
Analysis, (2014),

https://internationalpubls.com 59


https://books.google.co.in/books/about/%C3%9Cber_die_Koeffizienten_derjenigen_Poten.html?id=7OuNPgAACAAJ&redir_esc=y
https://books.google.co.in/books/about/%C3%9Cber_die_Koeffizienten_derjenigen_Poten.html?id=7OuNPgAACAAJ&redir_esc=y
https://www.jstor.org/stable/2690203
https://www.researchgate.net/profile/C-Minda/publication/245129813_A_unified_treatment_of_some_special_classes_of_functions/links/543693bf0cf2bf1f1f2be1b2/A-unified-treatment-of-some-special-classes-of-functions.pdf
https://www.researchgate.net/profile/C-Minda/publication/245129813_A_unified_treatment_of_some_special_classes_of_functions/links/543693bf0cf2bf1f1f2be1b2/A-unified-treatment-of-some-special-classes-of-functions.pdf
https://www.researchgate.net/profile/C-Minda/publication/245129813_A_unified_treatment_of_some_special_classes_of_functions/links/543693bf0cf2bf1f1f2be1b2/A-unified-treatment-of-some-special-classes-of-functions.pdf
https://www.researchgate.net/publication/272361571_On_a_Subclass_of_Strongly_Starlike_Functions_Associated_with_Exponential_Function
https://www.researchgate.net/publication/272361571_On_a_Subclass_of_Strongly_Starlike_Functions_Associated_with_Exponential_Function
https://www.mdpi.com/2073-8994/11/5/598
https://www.mdpi.com/2073-8994/11/5/598
https://www.jstor.org/stable/2160026
https://www.jstor.org/stable/2160026
https://www.semanticscholar.org/paper/Extremal-problems-for-a-family-of-functions-with-Janowski/f77d190470c6fe6209ce20f1971e49332fef896e
https://www.semanticscholar.org/paper/Extremal-problems-for-a-family-of-functions-with-Janowski/f77d190470c6fe6209ce20f1971e49332fef896e
https://scholar.google.co.in/scholar?q=A.+Alotaibi,+M.+Arif,+M.+A.+Alghamdi,+S.+Hussain,+Starlikeness+associated+with+cosine+hyperbolic+function,+Mathematics,+8,+(2020),+1118&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://scholar.google.co.in/scholar?q=A.+Alotaibi,+M.+Arif,+M.+A.+Alghamdi,+S.+Hussain,+Starlikeness+associated+with+cosine+hyperbolic+function,+Mathematics,+8,+(2020),+1118&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://www.researchgate.net/publication/323187444_Radius_Problems_for_Starlike_Functions_Associated_with_the_Sine_Function
https://www.researchgate.net/publication/323187444_Radius_Problems_for_Starlike_Functions_Associated_with_the_Sine_Function
https://www.degruyter.com/document/doi/10.1515/math-2019-0132/html?lang=en
https://www.degruyter.com/document/doi/10.1515/math-2019-0132/html?lang=en
https://www.google.co.in/books/edition/Univalent_functions/7tt5oAEACAAJ?hl=en
https://www.google.co.in/books/edition/Univalent_functions/7tt5oAEACAAJ?hl=en
https://academic.oup.com/jlms/article-abstract/s1-41/1/111/912425?redirectedFrom=fulltext
https://academic.oup.com/jlms/article-abstract/s1-41/1/111/912425?redirectedFrom=fulltext
https://www.ams.org/journals/tran/1976-223-00/S0002-9947-1976-0422607-9/
https://www.ams.org/journals/tran/1976-223-00/S0002-9947-1976-0422607-9/
https://onlinelibrary.wiley.com/doi/10.1155/2021/6687805
https://onlinelibrary.wiley.com/doi/10.1155/2021/6687805
https://onlinelibrary.wiley.com/doi/10.1155/2021/6687805
https://www.semanticscholar.org/paper/Early-coefficients-of-the-inverse-of-a-regular-Libera-Z%C5%82otkiewicz/b3577e2799dcc754b962def12b946d5578f57d71
https://www.semanticscholar.org/paper/Early-coefficients-of-the-inverse-of-a-regular-Libera-Z%C5%82otkiewicz/b3577e2799dcc754b962def12b946d5578f57d71
https://londmathsoc.onlinelibrary.wiley.com/doi/abs/10.1112/S002557930000807X
https://onlinelibrary.wiley.com/doi/10.1155/2021/6674010
https://onlinelibrary.wiley.com/doi/10.1155/2021/6674010
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://link.springer.com/article/10.1007/s00009-016-0829-y
https://link.springer.com/article/10.1007/s00009-016-0829-y
https://onlinelibrary.wiley.com/doi/10.1155/2014/984135
https://onlinelibrary.wiley.com/doi/10.1155/2014/984135

Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 31 No. 6s (2024)

[23] G. Murugusundaramoorthy, K. Vijaya, S. Porwal, Some inclusion results of certain subclass of analytic functions
associated with Poisson distribution series, Hacettepe Journal of Mathematics and Statistics, 45, , (2016), 1101-
1107.

[24] S. Porwal, M. Kumar, A unified study on starlike and convex functions associated with Poisson distribution series,
African Mat, 27, (2016), 1021-1027.

[25] G. Singh, M. S. Sarao, B. S. Mehrok, Fekete - Szegd Inequality For A New Class Of Analytic Functions,
Conference Of Information And Mathematical Sciences, (2013).

[26] G. Singh, G. Kaur, Coefficient Inequality For A New Subclass Of Starlike Functions, International Journal Of
Research In Advent Technology, 5, (2017).

[27] G. Singh, G. Singh, G. Singh, A subclass of bi-univalent functions defined by generalized Saldgean operator related
to shell-like curves connected with Fibonacci numbers, International Journal of Mathematics and Mathematical
Sciences, (2019). 1-7

[28] G. Singh, G. Singh, G. Singh, A generalized subclass of alpha convex biunivalent functions of complex order,
Jnanabha, 50(1), (2020), 65-71.

[29] G. Singh, G. Singh, G. Singh, Fourth Hankel determinant for a subclass of analytic functions defined by generalized
Salagean operator, Creat. Math. Inform., 31(2), (2022), 209-240.

[30] G. Singh, G. Singh, G. Singh, Estimate of Third and Fourth Hankel Determinants for Certain Subclasses of Analytic
Functions., Southeast Asian Bulletin of Mathematics, 47(3), (2023).

[31] H. M. Srivastava, G. Kaur, G. Singh, Estimates of fourth Hankel determinant for a class of analytic functions with
bounded turnings involving cardioid domains, Journal of Nonlinear and Convex Analysis, 22(3), (2021), 511-526.

[32] Huo Tang, Gangadharan Murugusundaramoorthy, Shu-Hai Li, Li-Na Ma, "Fekete-Szegt and Hankel inequalities
for certain class of analytic functions related to the sine function,” AIMS Mathematics, 7(4), (2022), 6365-6380.

https://internationalpubls.com 60


https://dergipark.org.tr/tr/download/article-file/644859
https://dergipark.org.tr/tr/download/article-file/644859
https://dergipark.org.tr/tr/download/article-file/644859
https://link.springer.com/article/10.1007/s13370-016-0398-z
https://link.springer.com/article/10.1007/s13370-016-0398-z
https://www.iaeng.org/publication/WCE2014/WCE2014_pp876-881.pdf
https://www.iaeng.org/publication/WCE2014/WCE2014_pp876-881.pdf
https://www.ijrat.org/downloads/Vol-5/nov-2017/paper%20ID-511201710.pdf
https://www.ijrat.org/downloads/Vol-5/nov-2017/paper%20ID-511201710.pdf
https://www.researchgate.net/publication/331741498_A_Subclass_of_Bi-Univalent_Functions_Defined_by_Generalized_Salagean_Operator_Related_to_Shell-Like_Curves_Connected_with_Fibonacci_Numbers
https://www.researchgate.net/publication/331741498_A_Subclass_of_Bi-Univalent_Functions_Defined_by_Generalized_Salagean_Operator_Related_to_Shell-Like_Curves_Connected_with_Fibonacci_Numbers
https://www.researchgate.net/publication/331741498_A_Subclass_of_Bi-Univalent_Functions_Defined_by_Generalized_Salagean_Operator_Related_to_Shell-Like_Curves_Connected_with_Fibonacci_Numbers
https://www.vijnanaparishadofindia.org/jnanabha/volume-50-no1-2020/p8
https://www.vijnanaparishadofindia.org/jnanabha/volume-50-no1-2020/p8
https://www.creative-mathematics.cunbm.utcluj.ro/wp-content/uploads/2022_vol_31_2/creative_2022_31_2_229_240.pdf
https://www.creative-mathematics.cunbm.utcluj.ro/wp-content/uploads/2022_vol_31_2/creative_2022_31_2_229_240.pdf
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.researchgate.net/publication/350513965_Estimates_of_the_fourth_Hankel_determinant_for_a_class_of_analytic_functions_with_bounded_turnings_involving_cardioid_domains
https://www.aimspress.com/article/doi/10.3934/math.2022354
https://www.aimspress.com/article/doi/10.3934/math.2022354

