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Abstract. The purpose of this paper is to consider coefficient estimates in a class of functions
My, A(q) consisting of analytic functions f normalized by f(0) = f/(0) —1 = 0 in the open
unit disk A ={z:z2€C and |z] <1} subordinating with nephroid domain, to derive
certain coefficient estimates a2, a3 and Fekete-Szeg inequality for f € .#, x(q). A similar
result have been done for the function f~1. Further application of our results to certain
functions defined by convolution products with a normalized analytic function is given, and in
particular we obtain Fekete-Szego inequalities for certain subclasses of functions defined through

neutrosophic Poisson distribution.
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1. INTRODUCTION

Let <7 denote the class of all functions f(z) of the form

(1.1) f(2) :z—l—Zanz”,
n=2
which are analytic in the open unit disk
A:={z:2€C and |z <1}

and . be the subclass of &7 consisting of univalent functions. A function f € .7 is

said to be starlike in A if and only if
!/
m(zf (Z)) >0, (z€A)

f(z)
and on the other hand,a function f € . is said to be conver in A if and only if
2f"(2)
1 A
3%( 0 ) >0, (z€A)

denoted by .#* and %€ respectively.
Let f1 and fy be functions analytic in A. Then we say that the function f;

is subordinate to fy if there exists a Schwarz function w(z), analytic in A with
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w(0) =0 and |w(z)] <1 (z € A), such that fi(z) = fa(w(z)) (z € A). We

denote this subordination by

fi<fo or fi(2) < fa(2) (2€A).

In particular, if the function f5 is univalent in A, the above subordination is
equivalent to f1(0) = f2(0) and f(A) C fa(A). The function ¢(z) =1+ z — ?
maps A onto the region bounded by the nephroid
4\° 402
<(u—1)2+v2—9> —?207

which is symmetric about the real axis and lies completely inside the right-half
plane u > 0. Geometrically, a nephroid is the locus of a point on the circumference
of a circle of radius p traversing positively the outside of a fixed circle of radius 2p.
It is an algebraic curve of degree six and is an epicycloid having two cusps. The
plane curve nephroid was studied by Huygens and Tschirnhausen around 1679 in
connection with the theory of caustics, a method of deriving a new curve based on
a given curve and a point. In 1692, J. Bernoulli showed that the nephroid is the
catacaustic (envelope of rays emanating from a specified point) of a cardioid for a
luminous cusp. However, the name nephroid, which means kidney shaped, was first
used by the English mathematician Richard A. Proctor in 1878 in his book “The

Geometry of Cycloids”. (For more details see [20] and references cited therein)

Definition 1.1. [20] Let .#*(q) denote the class of analytic functions f in the unit
disc A normalized by f(0) = f'(0) — 1 = 0 and satisfying the condition that

zf'(2) 23
1.2 1 - — = A.
(1.2) 8 <14z 3 q(z), z€
and €(q) if
Zf”(Z) 23
1.3 1 1 - — = A.
(1) (1+50E) <14:- T =g, e
Further they proved by considering, ¢(z) as a holomorphic solution of the differential
equation
E) 1 E e q0)=0, ¢0)=1
q(Z) - 37 I q - ) q - )
i.e.
z Q(Cn_l) -1 zn z2n—1
(1.4) Q,(2) zexp(/o c ¢ Z+n71+2(n71)2+ z €

plays the extremal role of the class .%" as noted by Wani and Swaminathan [20].
Also

B z q(cnfl) -1 B P Zanl
(1.5) Tp(z) =exp (/0 Cd() = Z+n(n — 1)+2(2n 1R oo
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z € A, plays the extremal role of the class €, as noted by Wani and Swaminathan
[20]. Tt may be noted from of DefinitionfI.1] that the set ¢(A) lies in the right
half-plane and it is not a starlike domain with respect to the origin.

Recently, Raina and Sokol [I5] have studied and obtained some coefficient inequalities
for the class .#*(z + v/1 + 22) and these results are further improved by Sokol and
Thomas [19] further the Fekete-Szeg inequality for functions in the class €' (g) were
obtained and in view of the Alexander result between the class .7*(z + v/1 + 22)
and €(z + /1 + 22), the Fekete-Szegd inequality for functions in .%*(z + v/1 + 22)
were also obtained. For a brief history of Fekete-Szegd problem for the class of
starlike, convex and various other subclasses of analytic functions, we refer the
interested reader to [I8]. Let & >0, A > 0and 0 < p <1 and f € o/. We say that
f € M(a, A p) if it satisfies the condition

R{ELE (L)' 1y 2 (50,
fz) \ 2 f'(z) 1) f(2)
The class M(a, A, p) was introduced by Guo and Liu [4].

Motivated essentially by the aforementioned works, (see [I5 [I7] and [I]) in
this paper we define the following class .#,, x(g) given in Deﬁnitio First,we
shall find estimations of first few coefficients of functions f of the form
belonging to .#,, »(q) and we prove the Fekete-Szego inequality f € #, x(q) and

also for f=1 € .4, 1(q). Also we give applications of our results to certain functions
defined through Poisson distribution .
Now, we define the following class .#, 1(q) :

Definition 1.2. For o > 0, A > 0 a function f € 7 is in the class 4, A(q) if
2f'(2) (f(Z))a [ 2f"(z)  2f'(2) (Zf/(z) N )]}
Ui (B2) o g -5 e (-
3

(1.6) < 1—|—z—%:q(z); z=re € A,

Note that by specializing the parameter we get the following subclasses based

on nephroid domain (see [20]).

z2f'(z 23
o ttnoli)= 7@ = {feas T <y 1o Tical

o« o1 (@)=Ca)={feA: (1+55) <az) =142~ 5,2€A}
o Mo(0) = M)

={feAd:(1-X)

3

zf"(2)> < q(2) :1+z—%,z€ A}

2f'(2)
o PG )
o Moola) = #(q) = {f € A FHE (L2) <q(z) = 142-5,2€A) ..

58

+/\(1+




FEKETE-SZEGO INEQUALITIES FOR CERTAIN ...

2. A COEFFICIENT ESTIMATE
To prove our main result, we need the following:
Lemma 2.1. [§] If p1(2) = 14+ c12+ca2® + -+ is a function with positive real part

mn A, then
—4v+2, if v<0,

co —vci| < {2, if 0<wv<1,

dv — 2, if v>1.

1
When v < 0 or v > 1, the equality holds if and only if p1(2) is T Rk or one of
—z

2
its rotations. If 0 < v < 1, then equality holds if and only if p1(2) is % or one
—z
of its rotations. If v =0, the equality holds if and only if
1 1 \1+4=z 1 1 \1-—=2
S - _Z <n<l1
pi1(z) <2+2n> T, " (2 217) 5, Osns<l

or one of its rotations. If v = 1, the equality holds if and only if p1 is the reciprocal

of one of the functions such that the equality holds in the case of v = 0.

Although the above upper bound is sharp, when 0 < v < 1, it can be improved

as follows:
lco —wved| +vlel)? <2 (0<wv<1/2)
and
lco —v |+ (1 —v)|er]* <2 (1/2<wv <)

We also need the following:

Lemma 2.2. [3] If p1(2) = 1+c1z+coz? +- -+ is a function with positive real part
mn A, then

lcn | <2 foralln>1 and |02_i‘§2

Py lal?
z .

2

The class of all such functions with positive real part are denoted by &.

Lemma 2.3. [7] If p1(2) = 14+ c12+co2® +- - is a function with positive real part
in A, then

leo — ve?| < 2max(1, |20 — 1|).
The result is sharp for the functions

p(z) = s ZQ, p(2)

14z
1—=2 o
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Lemma 2.4. [6] Let P(z) = 1+ci1z+co22 +c32%+..... be in P then for any complex
number p,

2, 0<p<2;

2
‘1
- - < —_ =
‘02 b ’ < max{2,2)u — 1} { 2|lp— 1], elsewhere.

The result is sharp for the functions defined by P(z) = }fzz or P(z) = ifz

Theorem 2.1. Let o > 0 and A > 0. If f(2) given by (L.1) belongs to Mo, A(q),
then

Wﬂﬁ‘gngﬁ
(1+a)(1+A)
1 a?+a—2(a+3)\
las| - < (a+2)(1+2A)maX{1’ < 21+ a)(1+N)) )’}

Proof. If f € .4, 1(q), then there is a Schwarz function w(z), analytic in A
with w(0) = 0 and |w(z)| < 1 in A such that
z

HS (2) ol T -5 (el
21 =glw() =1+ u() - P

3
Define the function P(z) by

1+ w(z)

P(z) := T—w(

=1l4ciz+cz®+---

it is easy to see that

(2.2) w(z)zmzé {clz—l—(z—i)z +(c3—c1c2+(f>z3+---]

Since w(z) is a Schwarz function, we see that R(p1(z)) > 0 and p;(0) = 1. Let us
define the function p(z) by

o = (F8 () o8 Fe (55
(23) = 1+4biz+b2®+---

In view of the equations (2.1)), (2.2)), (2.3, we have

P(z) -1
2.4 = — .
(2.4) w0 =1 (3 51)
Hence
(2.5)
(w(z))? c1 2 A\ c3  clea 3 ¢ 3
1 B e o7 A Tl 2 _ R i § _ 3.
+ w(z) 3 +2z+ > 1 z° + 5 > +8 z 51 °
2 3
C1 C2 c1 2 C3 C1C2 C1 3
-1+ 4 2_a G_ae, a e D.
+2z+(2 4>z +<2 9 +12)z + , Z€
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Using (2.2)) in (2.4), we get,

blz% and by = — L.

A computation shows that

2TE) 1 4 g + (23— a)2 + (3as + a} — 3 S
ON a2 as — a3)z° + (3ag + a3 — 3agaq)z .
Similarly we have
zf"(z) 2y,2
1+ =14 2asz + (6asz — 4a3)z" + - --
) (00 )

An easy computation shows that

(e () w5 -5 ()l

=14+ (1 +a)(1+Nagz+ (a+2)(1 +2)\)azz?

a?+a
—I—( 5 —(a+3))\—1>a§z2+~--.
In view of the equation (2.3, we see that

(26) b1 = (]. + Oé)(l + )\)&2
o’ +a

(2.7) by (a+2)(1+2N)as + ( —(a+3)A— 1> a3

or equivalently, we have

I

@8 @ = srraara
o = L fe dl ota-2a+r3r-2

_ 1 c—ﬁ a2 +a—-2a+3)A -2
o 2<“+2><1+2A><2 2 [” 2((1+a)(1+1) D

_ 1 9

T 2(a+2)(1+2)) (c2 = vei)
where

ool a?+a—2a+3)A—-2

(2.10) _2<1+ TR )

Therefore, we have

|a2| S ;
I+a)(1+N)

and by using the estimate

lco — ve?| < 2max(1,|2v — 1|)
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given in Lemma 2.3 we have

laz| <

1 1 a?+a—2(a+3))-2
(a+mu+2ﬂnmﬂpr<l+ + (o +3) >—u}

2 2((1+a)(1+N)?
a?+a—-2a+3)A—2 ’}
2((1+ a)(1+ \)?

Remark 2.1. Let o =0 and A > 0. If f(z) given by (1.1]) belongs to .#)(q), then

1
(a+2)(1+2)\)

max{1,

IN

|as|

3A+1|}7 3A+1
21+ A2 T 41+ 20) (1 + N2

Remark 2.2. Let A = 0. If f(2) given by (1.1]) belongs to #*(¢), then

1 1
las| < and  |ag] € —— max{1, | L }.
1+a’ a+2 2(1+4 )

Remark 2.3. (see [20]) Let o = 0 and XA = 0. If f(z) given by (L.1) belongs to
*(q), then

laz| <

1 1

Remark 2.4. (see [20]) Let « = 0 and A = 1. If f(2) given by (1.1]) belongs to
%(q), then

las] <1, and

1 1 1

3 =5

Theorem 2.2. Let 0 < <1, >0 and A > 0. If f(z) given by (L.1) belongs to
Mo, 2(q), then

las| < and

L/ v ,
() ¥ onso
2 1 '
|a3iﬂa2| < ga Zf 01 SMSUZa
1 /v .
— (L >
25 (7_2)7 Zf n = 02,
where, for convenience,
272+ 2(a+3)A—p 272+ 2(a+3)A\—p 2a+3)A—p
01 = ;02 = ;03 = )
2¢ 2¢ 2¢
(2.11) vi=p—2(a+ 3N+ 2u€,
(2.12) pr=a*+a—2
(2.13) &= (a+2)(1+2N),
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and
(2.14) 7:=(14+a)(1+A).
Further, if o1 < u < o3, then

7_2
las — e + (1455 ) laal” <

|

Ifo3 < pu < 09, then

7_2
(a3 — a3 + 5 (1= 573 ool <

These results are sharp.

Proof. Now by making use of (2.8)) and (2.9) , we get
az — pas =
-
(a+2)(1+2))

A a?+a—2=-2(a+3)A+2ula+2)(1+2)) )\ ,
2 4 8((1+a)(1+ )

C_ﬁ ) a?+a—2-2(a+3)+2u(a+2)(1+2))
20a+2)Q+20) \ 7?2 2((1+a)(1+N)?

where

s L 1+a2+a—2—2(a+3)>\+2y(0¢+2)(1+2)\)
' 2((1+a)(1+N)° '
That is simply

U:1<1+p2(a+3)>\+2u§)1( fy>'

(14 L
2 272 2 + 272
The assertion of Theorem [2.2| now follows by an application of Lemma [2:1]

To show that the bounds are sharp, we define the functions the functions F;, and

Gy (0 < < 1), respectively, with F,(0) =0 = F}(0)—1 and G,)(0) = 0 = G, (0) -1

N 2(Fy)'(2) (Fn(z)>a
, /Fn(z) z /
A ST A ) - ().

Ptaye am e Can )] ()

respectively. Clearly the functions K, := ¢(z), F;;, Gy, are members of .#, x(q). If

i < o1 or ji > o9, then the equality holds if and only if f is K, or one of its

rotations. When o1 < p1 < 09, then the equality holds if and only if f is K, = ¢(z?)

or one of its rotations. If 4 = o then the equality holds if and only if f is F}, or
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one of its rotations. If = o then the equality holds if and only if f is G,, or one
of its rotations. O

By making use of Lemma |2.3] we immediately obtain the following:

Theorem 2.3. Let 0 < a <1,and 0 < X < 1. If f € #, 1(q), then for complex p,

we have

|ag — paj|
- 1 max{l a2+a22(a+3))\+2p(a+2)(1+2)\)‘}
= (a+2)(1+2)) ’ 2((1+a)(1+N))2
1 p—2(a+ 3N+ 2u¢
= gmax{l, 972 ’},

where p, &, T are as defined in (2.12), (2.13) and (2.14). The result is sharp.

Remark 2.5. (1) For the choice @« = 0, and A = 1, Theorem coincides
with the result obtained for the class f € €(q) as
1
lag — pad| < Gmax{l,‘ }

3u
(2) For the choices a = 0, and A = 0, Theorem reduces to the result for the

> 1
class f € .7*(q) (see [20]) as

1
lag — pa| < 3 max {1, [2u — 1|} .

(3) For the choice of @ = 0, Theorem reduces the result for the class
—2— 6A+ Ap(1+ 2))

f e (q) as
2(14+N)2 }

(4) For the choice of A = 0, Theorem reduces the result for f € %8%(q)
a?+a—2+2u(a+2)
2(1+ «a)? '

1
lag — pa| < 1+2/\max{1’

2
las — pad] < max{l,
o+ 2

3. COEFFICIENT INEQUALITIES FOR THE FUNCTION f~!

o0
Theorem 3.1. If f € M, \(q) and f~1(w) =w+ > d,w™ is the inverse function

n=2
of f with |w| < ro where ro is greater than the radius of the Koebe domain of the

class f € My (q), then for any complex number p, we have

31 d-pds |< gmas L] S
where p, &, T are as defined in , and .
Proof. As
(3.2) fHw) =w+ i dpw™
n=2
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is the inverse function of f, it can be seen that

(3-3) @) =AY ==
From equations (|1.1)) and (3.3), it can be reduced to

(3.4) Fl+) ans") =z
n=2
From (3.3)) and (3.4)), one can obtain
(35) z+ ((IQ + d2)22 + (a3 + 2a9ds + d3)23 R RTTTION =z.

By comparing the coefficients of z and 22 from relation (3.5)), it can be seen that

(36) d2 = —as, d3 = 2(13 — as.
From relations (2.8)), (2.9)), and (3.6]
C1

3.7 dy=—————
(3.7) T 20+ a)(1+ N
g — 1

57 (e +2)(1+2))
(3.8)

X

. _2((1+a)(1+)\))2+4(a+2)(1+2/\)+a2+a—2(a+3))\—262 _
: 41+ a)(1+ ) )
1 <C2_2T2+4§+p—2(a+3))\02>.

26 272
and p,&, 7 are as defined in (2.12]), (2.13) and (2.14). For any complex number p,
consider
1 272 + p — 2(a + 3)A + (4 + 2p)€
2 _ 2
(3.9) ds — pd; = % <02 — 52 C1)~

Taking modulus on both sides and by applying Lemma [2.3] on the right hand side
of (3.9)), one can obtain the result as in (3.1]). Hence this completes the proof. O

Remark 3.1. Suitably specializing the parameters in Theorem [3.I] one can easily
state above result for the function classes % \(q) = A#x(q); Ma,0(q) = $B(q);
Mo,o(q) = 7"(q) and Ao, 1(q) =€ (q).

4. APPLICATION TO FUNCTIONS DEFINED BY NEUTROSOPHIC POISSON

DISTRIBUTION

By letting pn(z) as the neutrosophic Poisson distribution series we study the
following results (for detaiss see[12, [14]) . As is well known that the classical
probability distributions only deals with specified data and specified parameter
values, while neutrosophic probability distribution gives a more general and clear
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ones. In fact, Neutrosophic Poisson distribution of a discrete variable X is a classical

Poisson distribution of z with the imprecise parameter value. A variable X is

said to have neutrosophic Poisson distribution if its probability with the value

ke N*=NU{0} is

(m)*
k!

where the distribution parameter my is the expected value and the variance, that is

to say, NE(z) = NV (z) = my for the neutrosophic statistical number N = d + I

NP(z=k) = €Nk =0.1,2,3---.

(refer to [5] and also see [I4]|the references cited). Define a power series whose
coefficients are probabilities of neutrosophic Poisson distribution by
0 n—1
m
O(my,2z) =2+ Z ((N))emNz", z € D.

n—1)!
n=2

For f € A, we take the convolution operator * and introduce the linear operator
A : A — A defined by

e ma )1 . N
Af(z) = ®(mn,2)* f(z) = Z—|—Z:2 ((nN_)l)! N,z
(4.1) = z+ Z U(my,n)a,z",
n=m+1
where
,_ _ ()"t
\I’n = \II(mN,n) = me N
Specially
2
(4.2) Uy :=mpye ™V, W3:= (mx) e~ MmN

2
For the application of the results given in the previous section, we define the class

A \(q), in the following way:

M N(q) ={fed and (f*yp)€ Mr(q)}
where

p(2) =2+ D n", (pa>0) (Fro) =2+ pnans"
n=2

n=2

and ., x(q) is given by Definition |1.2{ and * denote the convolution or Hadamard
product of two series. We define the class .., (q) in the following way:

aa@) ={fed and Afe ./ \(q)}
where ., x(q) is given by Definition

In following theorem,we obtain the coefficient estimate for functions in the class

(//lcf’ +(@), from the corresponding estimate for functions in the class .#, A(q).
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Applying Theorem [2.2 for the function (f * ©)(2) = 2z + @2a22 + p3azz> + -+ -, we
get the next Theorems [.1] and [£.2] after an obvious change of parameter .

Theorem 4.1. Let0<a<1l,and0<A<1. If f € ///i)\(q), then for complex p,

we have

a5 2] = 1 max{L a?+a—2-2a+3)\  pla+2)(1+2))es
(a+2)(1+2))p3 2((1+ a)(1 4+ )2 (14 a)(1+ N)p2)?

Theorem 4.2. Let 0 < pu <1, a >0, A>0 and ¢, > 0. If f(z) given by

belongs to M, ,(q), then

b

1 V2 .
2 (). i ssa
1 .
lag — pa3| < tos if o1 <p<oy,
1 72 .
@) 1 en

where, for convenience, vy := p — 2(a + 3)A + 24 %,
2
A 2(@—!—3))\—,0—27'2} %{27’24—2(114—3))\—,0

®3 2¢ ©3 2¢
and p,&, 7 are as defined in(2.12)(2.13) and (2.14).

09 =

g1 =

Now ,we obtain the coefficient estimate for f € .Z7" 1(q), from the corresponding
estimate for f € .#,, 1 (q). Applying Theoremfor the function Af = z+Waas2>+
Usa32® + -+, we get the following Theorems and after an obvious change
of the parameter p as in above theorems.

For ¥, and U3 given by Theorems and reduces to the following:

Theorem 4.3. Let0 <a <1,and 0 <\ < 1. If f € #"\(q), then for complex p,

we have
2

— 2 —
a3 = uas| (a+2)(1+ 2 )ym%e—mw %
o +a—2-2(a+3)\ pla+2)(1+2X)
2((1+ o) (1 +X))? 201+ a)(1+A)2emn | |
Theorem 4.4. Let 0 < u <1, a >0, A >0 and ¥, > 0. If f(z) given by (L.1)

m

belongs to A", (q), then

X max {1,

1 Y2 .
Gz (7). onEo
2
lag — pa3| < — if o1 < <o,
mee_TnN
1 Y2 .
Gz () onze
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where vy := p — 2(a + 3)\ + L for convenience we write

e " MN
o i e 212+ 2(a+3)X—p oy = TN 272 +2(a +3)A —p
2& ’ 2¢

and p,&, T are as defined in (2.12)), (2.13) and (2.14).

A variable X is said to be Poisson distributed if it takes the values 0,1,2,3,- -

with probabilities e~ m%!m, m? ;,m -, m3%lm, ...respectively, where m is called
the parameter. Thus
mie ™
P(X:T) = T, 7’:0,1,2,3,"' .

In [I3], Porwal introduced a power series whose coefficients are probabilities of

Poisson distribution
( ) mn=1
ICmZ——z—I—g ——e " z€A
b ' b )
= (n—1)!

where m > 0. By ratio test the radius of convergence of above series is infinity.
Using the Hadamard product, Porwal[I3] (see also, [I, @, [I0] introduced a new
linear operator Z™(z) : A — A defined by

o0 n—1 o0
I"f =K(m,z)xf(z) = Z+n§::2 (;n_ 1)!e_manz",: Z+n§::2 Y (m)ayz", z €A,
el mn—1
where Since, ™ f = z + Z Yman 2", where b, = e~ ™, we have
= (n—1)!
m2
(4.3) Yo =me” " and P3 = 76_7”.

Remark 4.1. Suitably specializing the parameters in Theorems [4.3] and [£.4] one
can easily state the results for the function classes associated with neutrosophic

Poisson distribution and Poisson distribution as listed below:

which are new and not been studied sofar.

Acknowledgment: I am grateful to the reviewer of this article who gave valuable

suggestions in order to improve and revise the paper in present form.
68



(1]

2]
(3]
(4]

(5]

(6]

[7]

(8]

[l

(10]

(11]
(12]
13]
14]
[15]
[16]
(17]
(18]
19]

20]

FEKETE-SZEGO INEQUALITIES FOR CERTAIN ...

CIHUCOK JINTEPATYPHI

S. M. El-Deeb and T. Bulboaca, “Fekete-Szego inequalities for certain class of analytic
functions connected with g-anlogue of Bessel function”, J. Egyptian Math. Soc., 111 (2019)
https://doi.org/10.1186 /s42787-019-0049-2.

M. Fekete and G. Szegd, “Eine Bemerkung iiber ungerade schlichte Funktionen”, J. Lond.
Math. Soc. 8(2), 85 — 89 (1933).

U. Grenander and G.Szegd, Toeplitz Forms and Their Applications, California Monographs
in Mathematical Sciences, University of California Press, Berkeley (1958).

D. Guo and M-S. Liu, “On certain subclass of Bazilevi¢ functions”, J. Inequal. Pure Appl.
Math. , 8(1), Article 12, 1 — 11 (2007).

I. M. Hanafy, A. A. Salama and K. M. Mahfouz, “Neutrosophic classical events and its
probability”, International Journal of Mathematics and Computer Applications Research
(IJMCAR), 3(1), 171 — 178 (2013).

F. R. Keogh and E. P. Merkes, “A coefficient inequality for certain classes of analytic
functions”, Proc. Amer. Math. Soc., 20, 8 — 12 (1969).

R. J. Libera and E. J. Zlotkiewicz, “Early coefficients of the inverse of a regular convex
function”, Proc. Amer. Math. Soc., 85 (2), 225 — 230 (1982).

W. C. Ma and D. Minda, “A unified treatment of some special classes of univalent functions”,
In: Proceedings of the Conference on Complex Analysis (Tianjin, 1992), Z. Li, F. Ren, L.
Yang and S. Zhang (Eds.), Int. Press, Cambridge, MA, 157 — 169 (1994).

G. Murugusundaramoorthy, “Subclasses of starlike and convex functions involving Poisson
distribution series”, Afr. Mat. 28, 1357 — 1366 (2017).

G. Murugusundaramoorthy, K. Vijaya and S. Porwal, “Some inclusion results of certain
subclass of analytic functions associated with Poisson distribution series”, Hacettepe J. Math.
Stat., 45 (4), 1101 — 1107 (2016).

S. Owa and H. M. Srivastava, “Univalent and starlike generalized hypergeometric functions”,
Canad. J. Math., 39, 1057 — 1077 (1987).

A. T. Oladipo, “Bounds for Poisson and neutrosophic Poisson distributions associated with
chebyshev polynomials”, Palestine J. Math., 10(1), 169 — 174 (2021).

S. Porwal, “An application of a Poisson distribution series on certain analytic functions”, J.
Complex Anal., Art. ID 984135, 1 — 3 (2014).

A. Rafif, M. N. Moustafa, F. Haitham and A. A. Salama, “Some neutrosophic probability
distributions”, Neutrosophic Sets and Systems, 22, 30 — 37 (2018).

R. K. Raina and J. Sokol, “On coeflcient estimates for a certain class of starlike functions”,
Hacettepe Journal of Math. and Stat., 44(6), 1427 — 1433 (2015).

F. Rgnning, “Uniformly convex functions and a corresponding class of starlike functions”,
Proc. Amer. Math. Soc., 118, 189 — 196 (1993).

R. B. Sharma and M. Haripriya, “On a class of a-convex functions subordinate to a shell
shaped region”, J. Anal, 25, 93 — 105 (2016).

H. M. Srivastava, A. K. Mishra and M. K. Das, “The Fekete-Szegé problem for a subclass of
close-to-convex functions”, Complex Variables Theory Appl., 44 (2), 145 — 163 (2001).

J. Sokol and D. K. Thomas, “Further results on a class of starlike functions related to the
Bernoulli lemniscate”, Houston J. Math. 44, 83 -— 95 (2018).

L. A. Wani and A. Swaminathan, “Starlike and convex functions associated with a nephroid
domain”, Bull. Malays. Math. Sci. Soc. 44, no. 1, 79 — 104 (2021).

ITocTynuna 20 masa 2020
ITocne mopaborku 15 mrons 2021
[Tpunsra xk mybsmkamum 15 okrsidbpst 2021

69



	1. Introduction
	2. A Coefficient Estimate
	3. Coefficient inequalities for the function  f-1
	4. Application to functions defined by neutrosophic Poisson distribution 
	Список литературы

