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Abstract: In this research, using the Poisson-type Miller-Ross distribution, we introduce new sub-
classes Sakaguchi type of star functions with respect to symmetric and conjugate points and discusses
their characteristic properties and coefficient estimates. Furthermore, we proved that the class is
closed by an integral transformation. In addition, we pointed out some new subclasses and listed
their geometric properties according to specializing in parameters that are new and no longer studied
in conjunction with a Miller-Ross Poisson distribution.
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1. Introduction and Definitions

In recent years, the distribution of random variables has attracted excessive interest.
Probability density functions perform an essential role in statistics and the concept of
probability, particularly for distributions. There are numerous forms of distribution from
situations of real existence, together with the binomial distribution, Poisson distribution
and hypergeometric distribution. In the theory of geometric functions, simple distribution,
along with Pascal, Poisson, logarithmic, binomial, beta negative binomial has been partially
studied from a theoretical point of view (see [1-4]) and two parameters of the Mittag—
Leffler-type probability distribution (see [5-8]).

Miller and Ross [9] proposed the special characteristic as the basis of the solution of
fractional order initial value problem, that is known as the Miller-Ross functions (MRF)
described as

Ey () = & Y* (v, 08), (v,0,&€C, withR(v) >0, R(p) > 0)

where Y* is incomplete gamma function ([9], p. 314). Using the properties of the incomplete
gamma function, the Miller-Ross function (MRF) can easily be written as

00 k
Ev,g)(g) = gv Z F( (pg)

LoDy VeSO WimR0) >0 Rp)>0 (1)

which can be stated as
Ey(8) = ¢"Ep140(00)
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where in right hand side member E; 1., (p¢) is the Mittag-Leffler function (MLF) of two pa-
rameter [10]. Some of special values of the MRF can be given as follows:

Eo(0) = 0, R(v)>0
EO, J(g) = emé/

Ep1(8) = €

Ei1(8) = -1

Miller-Ross and Mittag-Leffler function and eigen-functions, which play an imperative
role in fractional calculus. These functions are the main tool in solving non-integer differ-
ential equations. Recently, Srivastava et al. [5] presented a study on Poisson distributions
based on two parameters Mittag-Leffler type function Poisson distribution and the resulting
moments, the moment generating function. Motivated by results on connections between
various subclasses of analytic univalent functions using special functions and distribution
series. This became the beginning of studies on several classes of analytical functions
using the Miller-Ross Poisson distribution [11-14]. Lately Eker and Ece [11], normalized
E, and for p > 0 with v > 2p — 1 they presented MRF is univalent and starlike in
D% = {¢ € C: |¢| < %}. Further established if v > (2 + v/2)p — 1 then normalized MRF is

univalent and convex in D 1 (see [9]). The probability mass function of the Miller Ross-type
Poisson distribution is given by
(Lp)" &

Puo(l,n) = O R n=0,1,2,3,- - ?)

where v > —1,p > 0 and E, , is MRF given in Equation (1). Miller-Ross-type Poisson
distribution is given by

¢ LS W)t
My, (8) = §‘|‘k;m‘: , geb 3)
where
D:={feC:[¢] <1},

the unit disc.

Subclasses of Holomorphic (Analytic) Function H.:

Let H represents the class of all holomorphic (analytic) functions in I is given by

f@ =2+ ) adt eD. 4)
k=2
If g € H is assuemed as
(@) =&+ ) bl TeD, (5)
k=2

then, the convolution (or Hadamard) product of f and g is given by

F@)*9(E) = (F*g)(@) =+ Y abed,  CeD. ©)
k=2

Let Q) be the family of functions Schwarz function given by

Q={weH:w0)=0 and |0(z)| <1, ¢ D}
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If Fy, F, € H, we say that F; is subordinate to F, written as F; < F, or F1 (&) < F2(¢) if
there exists @ € (), such that F;({) = F(@(&)), ¢ € D. Moreover, if F, is univalent in D,
then equivalently(see [15,16]), we have

Fi(¢) < R2(¢) & F(0) = F2(0) and Fy (D) C F(D). ()

Definition 1. Let w € Q and for arbitrary fixed numbers M and N (-1 < N < M < 1),
denote the family by P|M, N| consisting functions of the form

pE) =1+ 015+ b + - ®)
is analytic in D and then

1 + M§ 1+ Muw(g)

=/ eD 9
holds.
1+ M¢ : Lo
Note that TNT conformably maps D onto a disc symmetric with respect to the real

axis, centered at L= /\//\t/N (N # +1) with radius 24 Y NN # £1).
Janowski [17] defined a subclass of starlike functions as:

S*(M,N) = {feH: i@ L LeMe

T S TIAG (1< N <M <1;§e]D>)} (10)

and convex functions as

_ CEF @) 1+ M
K(M,N)_{fe’ﬂ. 6 <1+/\/§

(1§/\/’<M§1;§€D)}. (11)

For example, taking p(&) < % where M € C;—1 < N < 0and M # N, we
get the classes $*(M, N) and K(M, N ) respectively. These classes with the restriction
-1 <N <M <1 are popularly named as Janowski starlike and Janowski convex
functions, respectively. By fixing M = 1 —2e and N’ = —1, where 0 < ¢ < 1, we obtain
the classes S*(M, ) = §*(¢) and (M, N) = K(e) of the starlike functions of order ¢
and convex functions of order ¢, respectively. In particular, S*(0) = S* and K(0) = K are
the class of starlike functions and of convex functions in the open unit disk ID, respectively.
Nasr and Aouf [18] defined a class of starlike functions of complex order as below:

S(h) = {fE’H %{1+h(€}c;é)) 1>}>0; he@*:@\{o},gem}.

Sakaguchi [19] gave a new direction of study by introducing a class functions starlike
with respect to symmetric points, as

_ {fe?—[:&%(}c@z)gf}?_g)) >0, geD}.

and starlike functions with regard to conjugate the points given by

. o 267 (@) }
St = #ow(—=2L) Vs orenl.
{f SHR( ) e

Apparently a class of univalent functions, star-shaped with respect to symmetric
points include classes of convex functions and odd functions starlike due to origin (see [19]).



Mathematics 2023, 11, 2918

4 of 14

Lately, many authors [20-22] study some new subclasses of Sakaguchi-type functions
defined by using the concept of Janowski functions. Goel and Mehrok [20] introduced a
subclass of S§ as

. _ L 2f (0 1+ M
S””“N”‘{feﬁ'ﬂ@—fvf><1+A@'

In addition, for -1 < N < M <1, h € C*,¢ € D. new subclasses of S} are defined
as below

1§N<M§1,§€D}.

gmﬂmNy—VeH;ué(ﬂgﬁﬁlﬁ—Q<iix%;geD} (12)
and,
_ 1.1 2(¢f'(¢)) 14+ Mg
CJEAmNj{fe%.1+h<0«gf(g»,4g-<1+wz, geD} (13)

By fixing i = 1 the above classes yields the definition given in Aouf et al. [21].
The above classes S¢ (1, M, N') and C} (h, M, N') have been generalized by Arif et al. [22]
based on Saldgean Operator [23] and its properties have been discussed extensively. Many
interesting subfamilies of S associated with circular domain have been studied in the
literature from different perspectives closely related to S; (see [24-29] and references
here). Inspired by aforementioned works, by using the convolution product as specified in
Equation (6), we consider the linear operator

QL H—H
as below:
Qof(6) = f(&)*My(Q)
= I+) o, (14)
k=2
where (¢ )k Y
_ __Up) &
O = O({, p,v) = W‘ (15)

Inspired by the study on §¢ and S¢ by Sakaguchi [19] and recent studies in [20-22], in
this article using the Miller-Ross poisson distribution [5,11-14], we define two new classes
SS ﬁ,p (h, M,N) and S Cﬁrp(h, M, N) as given in Definition 2, over the Janowski domain.
We investigated its characteristic properties and also determined the bounds for |ay,| and

|a2,41] for f in these newly defined classes. We further discussed the closure property

under the integral transformation given by F({) = % J f(t)dt for functions in these classes.
0

Now we define a new subclasses of Sakaguchi type starlike functions with respect
to symmetric and conjugate symmetric points associated with the Miller-Ross poisson
distribution operator Qf,gJ.

Definition 2. For -1 < M < N <1, h € C*, let f € H is said to be in the class
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(1) SSf,p(h,M,/\/) if and only if
2(Q!,f(©)
1+% . ( ’pff, ) _q| < LEME (16)
Qv,pf(g) - Ql),pf(_‘:) 1 +N§
and
(2) 8¢y ,(h, M, N) if and only if
2e(0! '
1+% o ,pf(é‘))l < 1+ﬁ§. (17)
Qf o f(6) + Qf ,f(C) 1+N¢

We note that f(Z) = £(£), the SC. oL M,N) = STf,p(h,M,N). By fixing i = 1,we

have following new classes:
Example 1. For —1 < M < N <1, let f € H is said to be in the class
(1) 8, ,(M,N) if and only if

2(Qf@)  1eme
O &) — QL (8 T+ NT

and

(2) SCi (M, N) if and only if

26(2,fO) 14 me
QL F@) + QL f@ THNT

We note that @ = f(¢), the SCf,,p(./\/l,N) = STﬁlp(M,./\/). Note that the functions

— -t

Z
/ (14 Mt)
/ (14 N¢) 1—t2

Z
0/ 1— Nt) 1+t2

which gives distortion bounds and extreme points of the function class studied for different
perspective (details see [30]).
To prove our results, we will need the following lemmas.

Lemma 1 ([20], Lemma 2). If p(&) = 1+ p1& + p28% + - - € PIM, N, then
|Pn| <M - N.
Lemma 2 ([20], Lemma 2). If R be analytic and S starlike functions in D with R(0) = S(0) = 0.

then
IR'(¢)/S'(5) — 1

Mo N®@/S@) Y T IsMsNsT

implies
[R(£)/5(8) = 1]

M- NEREQ/SE)] <V €D
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2. Properties of the Subclass SSf,@(h, M, N)

Unless otherwise specified, we let —1 < N < M < 1,k € C*, and the powers are
understood as principle values. Throughout this work, we use the notation

Theorem 1. Let f € SSf,‘,p(h, M, N), then the following condition

) N Y

1
B TG I e v i
is satisfied for , the odd function given by

Proof. If f € SSﬁlp(h,/\/l,N’), then there exists h € P[M, N], such that

I 6
e o T o R T o R b 20)

It follows that

oy (b))
h(h(g) 1) B Qe,ng(g)7Q€,5'>f(7é) 1,

(21)
_ i — !
n(h(=¢) —1) = Qf;é:((gg)—gf(gf()z@ —L
which implies that
f !
MO+M=E) 1 (ew0) | (22)
2 nl o Qb (@)
On the other hand, 14 M
+
he) < 1+N§
1+ Mz

and 777 is univalent, then by Equation (7), we have

h(@) +h(=g) 1+ ME
2 1+ N¢’

it yield Equation (18). Thus the proof is complete. [

Theorem 2. Let f € H and is in the class SSﬁ,p(h,./\/l,./\/ ), if and only if there exists
h € P[M,N| such that

!/ g
(Q,/©) = (&) ~ 1)+ 1exp (Z [ 2dt> L ®

t
0

Proof. From Theorem 1, we have
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Y I C 71 5) I DY {221 ) R B v
R Q@ - Qef(-8) | ] Q) 1+NE
But Equation (22), it implies
G (0 -0 =2)
Q@) &2 ¢
The above equation yield,
¢
o [h h(—t) —
Qﬁ,ptp(é):éexp(z = 2dt)- 9
0

Since f € SS}, Kj(h, M, N), then from Equation (20) we obtain

/
2(Qh,f(@) = ((h(@) = 1) +1)Q0,$(2).
Using Equation (24) and above equation, we get Equation (23). This completes the proof. [

The foremost idea of the study on coefficient problems in several classes of H is to
investigate the coefficients of functions in the hypothesized class using the coefficients
of consistent functions with a positive real part. Thus, the coefficient functional can be
predicted in advance using inequalities known for the P class. In the following theorem,
we present estimates for f in the classes given in the Definition 2.

Theorem 3. If f € SS, ol M,N), then foralln > 1,

|h|(M —N) =l
|agy| Siznnu@m g(|h|(/\/t—f\/)+2k), (25)
and
(M =N) "=
|a2n 11| < 2llOm] | ]‘[ 1|(M — N) + 2k) (26)

where O; ¥ k > 2 as in Equation (15).

Proof. Since f € SSf,,p(h,./\/l,./\/' ), Definition 2 yields

. 2€<Q1€,gaf(§)) | -1 M) o
| Qhef(8) — Qef(=0) 1+ Nw(g)
Assuming that
© =1+ Lo = 5506 28)

In view of Equations (27) and (28), we get

2(Q,f(@) = (Quf(@) — Qb uf(-0)) (1 + hkické")

It follows from Equation (14) that
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&+ 202058% 4 303038 + 404047 + - - - + 21Oy a9, 82"
+  (2n+ 1)@ 140, 1+

= (Z + @338 + O5a58° + - -+ + Oy 102,18 + Oy 12 1 ET

X

(1+hc1§+hcz§2+ : )
Equating the coefficients of like powers of ¢, we obtain

2@2112 = hCl
2@3&3 = FlCZ,

4@4&4 = hC3+FlC1@3Il3,
4@)5115 = hC4+hC2®3a3,

2nO, a2y = hcoy 1 + Mooy —3O3a3 + ficoy—5@sa5 + ... .. +he1©pn 18201,

21Oy 1Az, 11 = Ny + heay—2O3a3 + ey, 4Osa5 + ... + 1@ 1821

We prove Equations (25) and (26) using mathematical induction.
Using Lemma 1, Equations (29)—(32) respectively, we get

ol < e (M-,
ol < e (M-A),
ol < P ol - ),
sl < P ol ),

(29)
(30)

(31)
(32)

(33)

(34)

It trails that Equations (25) and (26) hold for n = 1, 2. Equation (33) in concurrence with

Lemma 1 yields

Al(M - N =
a2y | < ||§Tl|@2n|) <1 + Z|®2r+1||02r+1|>-

r=1

Subsequently, we assume that Equations (25) and (26) hold for 3,4, ...,n — 1. Accordingly

the above inequality yields

r—

|| (M = N) Ihl
2n|®2n\ (1 + Z

To complete the proof it is appropriate to show that

|a2n| =

1
(|r|(M = N) +2k)>
1

k=

S0 (1+E, LIS T (hl(M - A7) +26))

R(M=-N) S
- |2"”m'|®21 H(lhl(M_N)+2k)/m:3r4rn

It easy to perceive that Equation (36) is valid for m = 3.

(35)

(36)
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Now, presume that Equation (36) is true for 4,--- ,m — 1, then right hand side of
Equation (35) is

W_N<1+Z|h|M Nﬁ|h|M N+2k)>

2m | ®2m | k=1

— r—1
|WMN<1+Z |h|M N) ]‘[|h|M N) +2k)

21m| @y | i1
m—2
T TT(rM ) +2k)>

(m —1)|@ay_2| I7|(M — N) m—2 )
11| @ <2m—1( 1)@ 2|]1—[1(|7?ll(/\/l N) + 2k)

LM =N [pf(M = N) ’
2m|@g| 2" 1(m —1)! 5

(In[(M = N) +2k)>,

(= DM = N T v ) 420

2l @y A4
N N) "3
0 ),

_ RM =N) 2 B . [h|(M =N)

o= B (L N)+2k)<( 1)+ A2 >
|h|(M = N) =2 m|[(M —N) +2(m—1)
MW}E(WKM—N)‘FZ’{)( 5 >,
|(M = N) "

R[(M — N) + 2k.
zmm!|@2m| ]}:[1” |( )+

That is, Equation (36) is holds for m = n. From Equations (35) and (36) we get Equation (25).
Correspondingly we can prove Equation (26). This concludes the proof of Theorem 3. O

Theorem 4. If f € SS!, ol M,N), then F € SSf,p(h,M,/\/’), where

) ¢
F@©) = [ £ (37)
0

Proof. From Equation (37) it easy to see that

| Elr@)
19 F(@) — Qf o F(-¢)
4
2§Q @f( OfQV(Jf dt+ _1 fQ pf )

=

h <f Ql/),pf(t)dt"_ f Qlli,pf(_t)dt>
0 0
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Therefore,
CS/({:) _ ggﬁ,g)f(g) - @Qﬁ,pf(*é‘)
s@¢ ¢ ¢
[ QL f(dt+ [ Qf f(—t)dt
0 0
1/ 2%G@ | 2=9G (=D
a 2<G(§)—G(—f§) * G(—g)—c(g))' (38)

g
where G(§) = of Qf ,f(t)dt. Since f € SSﬁrp(h,M,./\/),it follows that

14+ M¢
1+N¢’

1] 266"
T {G’(C)—G’(—é)

h
and G(¢) € C(h, M,N') C 8 (h, M,N) C 8. From Equation (38), it follows that S(¢) is
starlike function. In addition to

_q<

R'(¢) _1+1 2§<Q£,g)f<§>>/ 1
S'(&) | QL f(&)—Qf f(—¢) .
thos R(E) 1+ Ma(d)
§"(¢)  1+Nw(@)’
it follows that

From Lemma 2, we have

(5 )l < ()|

and this implies that F € SSﬁ,So(h, M,N). O

3. The Subclass of C{ , (1, M, N)
Theorem 5. Let f € SC{EIQ(Fl,M,J\/’), then foralln > 1,

[H[(M = N) F=

|agn| < 21— 1)1 kl;[l (|| (M = N) + k), (39)
and -
[ (M = N) T

where Oy; YV k > 2 are given by Equation (15).

Proof. Since f € SCﬁ/p(h,M,N ), Definition 2 of 2, yields

2(0L,f(@))
Q! f(E) + QL f(E)

1

1 |1 Me)
h

1+ = T Nw(@)

(41)
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Assuming that

_ o ok L+ Muw()
h) = 1+k=21ck6 = T N (42)

From Equations (41) and (42), we obtain

2 (00, () = (Quf(©) + QL f@) (1 +h 2 ck¢k>

It follows from Equation (14) that
&+ 200287 + 3030382 +4@4a,F + - - - . + 210000, EH"
+ (214 1)Og 182,18 +
(& + @228 + ©O3a38° + O4asl* + - - + @22, 8™" + Oppp12n 1187 + -+ -)
(1+h61§+h02§2+~-).

X

Equating like powers of ¢, we obtain

@2&2 = hCl, (43)

2@3a3 = hcy + he1Ooray, (44)

304a4y = hcz + hery®ray 4 hic1Ozas, (45)

4Qs5a5 = hicy + he3®ran + hicpy©Ozasz + hic1 Ogay, (46)

(21’! — 1)®2n”2n = hcoy_1 + hicoy 2@pa0 + ... .. 4+ hcrOgy _nan, o + hC1®2n,1ﬂ2n,1, (47)
2”®2n+1a2n+1 = hCzn + hCQn_1@2ﬂ2 +.o + hc2®2n_1a2n_1 + hc1®2na2n. (48)

Applying Lemma 1, to Equations (43)—-(46) respectively, we get

] £ glM-A),
(M~ A1)
laz| < WU‘*‘WKM—N))/
ol < PSS 0 v - a2+ - )
and
(M = A)

|as| < (14 [B[(M = N2+ [R|(M = N)) (B + [ (M = N)).
2.3.4|0s|

It tails that Equations (39) and (40) hold for n = 1, 2. Equation (47) in conjunction with

Lemma 1 yields

A|(M—N) (

< 1 4
|012n| < (2n — 1)|®2n| + Z|®2r||ﬂ2r| + Z|®2r+1|a2r+l> ( 9)

r=1

Subsequently, we accept that Equations (39) and (40) hold for 3,4, ....,n — 1. Thus inequality
Equation (49) yields

Clas] < M(HZhM Wﬁ(ﬂmw N))
= (50)
—1
+ A T s i - N)))
r=1 . 1
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In order to complete the proof it is enough to prove that
|h|(M —N) |h| M N) r2
1+ i+ |h|(M-N
(szl)‘@2m| Z ZI—I( |72[( )
! || M= N) 35
&5 PO A T 4 - ) 2
= (@) i=1
[i[(M—N) 2

= @m—1)ifey,] L1 0+ M =A)

For m = 3 we readily show Equation (51) is valid. Now, assume that Equation (51) is true
for4,---,m — 1. Then Equation (50) is computed as below

_ -1 2r—2

=1

-1
+3 Mmhw NY+i)
r=1
_ (2m—=3)|Oyy 2| | |H|[(M-N) MZV 2 l
T m—1)[0y {(27713)|®2mz|(”§1 @r—nr LT(AM=N)+)
m—2
el | (LR R
r=1 Pl
L M =N |h|(/\/l N 2m 4
Zm 3
_ 27" 3 |®m | ‘h| 2m—4
- (@m-1 \(;zml2 (Zm 3)'|®2m )] H (7] (M = NHI))
|h‘ M _/\f) |h|(M N 2m—4
(27”_1)|®2m|< @m—3r LLIHM=N)+ ))
h(M =N) [ |h](M—N) 23
+(2m_1)|®2m|( (2m 2 H |h‘ M N ))
2m—4
- (2m—1)|®2m||h(|§/n\1/t 3/)v) UW‘lI(M N + ) ([ (M = N) + (2m — 3)
_ 2m—3
+h|(|J\G;12mN)<Ih(|§iA N) - N)+z)>
2m—3
_ <m [T (#l(M~ N)+z)>(|h|(/\/l—/\/)+2m_2),
H[(M —N) 2m=2
(2|W|l(_1)!|@m| H (In[(M = N) +1).

That is, Equation (51) is holds for m = n. From Equations (50) and (51) we get Equation (39).
On lines similar to above, we can prove Equation (40). Thus the proof is complete. [

4. Conclusions

The interaction of geometry and analysis is a key ingredient in the study of complex
function theory. This speedy development is strongly related to the relationship between
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the geometric behavior and the analytical structure. In the current study, we got acquainted
with a new one star functions with respect to symmetric points and symmetric of conjugate
points that are related to the of the Miller-Ross type Poisson distribution function in the
Janowski domain. We studied certain characteristic properties, coefficient bindings and
closure properties in the integral transformation. Furthermore, by setting i = 1, we can
derive results for the function class given in the Example 1. Further one can extend the
study by defining some new subclasses of Sakaguchi-type functions involving Miller-
Ross type Poisson distribution function, by using the concept of Janowski functions in
conic regions and investigate various interesting properties such as sufficiency criteria,
coefficient estimates and distortion result in addition logarithmic coefficient [27,31], Fekete-
Szego inequalities [24,29,32] and coefficients of inverse functions can be obtained. As an
application,of subordination concept one can provide an explicit construction for the
complex potential (the complex velocity) and the stream function of two-dimensional
fluid flow problems over a circular cylinder using both vortex and source/sink. Further
determine the fluid flow produced by a single source and construct a univalent function
so that the image of a source is also a source for a given complex potential (see [33]).
This method can be applied to other important classes of functions such as meromorphic,
bi -univalent, and harmonic functions and many interesting aspects of this work have
been studied, such as corresponding appropriate formulas, coefficient bounds, distortion
theorems, closure theorems, and the endpoint theorem (see [34]).

Author Contributions: Conceptualization, SM.E.-D., A.A. and G.M.; methodology, SM.E.-D., A.A.
and G.M,; validation, SM.E.-D., G.M. and A.A_; formal analysis, A.A., SM.E.-D. and G.M.; inves-
tigation, SM.E.-D., GM. and A.A,; resources, SM.E.-D., A.A. and G.M.; writing—original draft
preparation, SM.E.-D., A A. and G.M.; writing—review and editing, SM.E.-D., A.A. and G.M.;
supervision, A.A., SM.E.-D. and G.M.; project administration, S.M.E.-D., A.A. and G.M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: No data were used to support this study.

Acknowledgments: The researchers would like to thank the Deanship of Scientific Research, Qassim
University, for funding the publication of this project.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Altinkaya, S.; Yalgin, S. Poisson distribution series for certain subclasses of starlike functions with negative coefficients. Ann.
Oradea Univ. Math. Fasc. 2017, 24, 5-8.

2. El-Deeb, S.M.; Bulboaca, T.; Dziok, J. Pascal distribution series connected with certain subclasses of univalent functions. Kyungpook
Math. J. 2019, 59, 301-314.

3.  Nazeer, W.; Mehmood, Q.; Kang S.M.; Ul Haq, A. An application of binomial distribution series on certain analytic functions.
J. Comput. Anal. Appl. 2019, 26, 11-17.

4. Porwal, S.; Kumar, M. A unified study on starlike and convex functions associated with Poisson distribution series. Afr. Mat.
2016, 27, 10-21. [CrossRef]

5. Srivastava, H.M.; Seker, B.; Eker, S.S.; Cekig, B. A class of Poisson distributions based upon a two parameter Mittag-Leffler type
function. J. Nonlinear Convex Anal. 2023, 24, 475-485.

6.  Srivastava, HM.; El-Deeb, S.M. Fuzzy differential subordinations based upon the Mittag-Leffler type Borel distribution. Symmetry
2021, 13, 1023. [CrossRef]

7. El-Deeb, S.M.; Murugusundaramoorthy, G.; Alburaikan, A. Bi-Bazilevic functions based on the Mittag-Leffler-type Borel
distribution associated with Legendre polynomials. |. Math. Comput. Sci. 2022, 24, 173-183. [CrossRef]

8.  Murugusundaramoorthy, G.; El-Deeb, S.M. Second Hankel determinant for a class of analytic functions of the Mittag-Leffler-type
Borel distribution related with Legendre polynomials. Turk. World Math. Soc. |. Appl. Eng. Math. 2022, 14, 1247-1258.

9.  Miller, K.S,; Ross, B. An Introduction to the Fractional Calculus and Fractional Differential Equations; John Wiley and Sons: New York,
NY, USA, 1993.

10. Wiman, A. Aceber die Nullstellen der Funktionen E, (x). Acta Math. 1905, 29, 217-234. [CrossRef]

11. Eker, S.S.; Ece, S. Geometric properties of the Miller-Ross functions. Iran. J. Sci. Technol. Trans. Sci. 2022, 46, 631-636. [CrossRef]


http://doi.org/10.1007/s13370-016-0398-z
http://dx.doi.org/10.3390/sym13061023
http://dx.doi.org/10.22436/jmcs.024.03.05
http://dx.doi.org/10.1007/BF02403204
http://dx.doi.org/10.1007/s40995-022-01268-8

Mathematics 2023, 11, 2918 14 of 14

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

Seker, B.; Eker, S.S.; Cekig, B. Certain subclasses of analytic functions associated with Miller-Ross-type Poisson distribution series.
Honam Math. |. 2022, 44, 504-512. [CrossRef]

Seker, B.; Eker, S.S.; Cekig, B. On subclasses of analytic functions associated with Miller-Ross-type Poisson distribution series.
Sahand Commun. Math. Anal. 2022, 19, 69-79. [CrossRef]

Eker, S.S.; Murugusundaramoorthy, G.; Seker, B. Spiral-like functions associated with Miller-Ross-type Poisson distribution
series. Bol. Soc. Mat. Mex. 2023, 29, 16. [CrossRef]

Bulboacd, T. Differential Subordinations and Superordinations, Recent Results; House of Scientific Book Publications: Cluj-Napoca,
Romania, 2005.

Miller, S.S.; Mocanu, P.T. Differential Subordinations: Theory and Applications; Series on Monographs and Textbooks in Pure and
Applied Mathematics; Marcel Dekker Inc.: New York, NY, USA; Basel, Switzerland, 2000; Volume 225.

Janowski, W. Some extremal problems for certain families of analytic functions. Bull. Acad. Plolon. Sci. Ser. Sci. Math. Astron. 1973,
21, 17-25. [CrossRef]

Nasr, M.A.; Aouf, M.K. Starlike function of complex order. J. Nat. Sci. Math. 1985, 25, 1-12.

Sakaguchi, K. On certain univalent mapping. . Math. Soc. Jpn. 1959, 11, 72-75. [CrossRef]

Goel, RM.; Mehrok, B.C. A subclass of starlike functions with respect to symmetric points. Tamkang J. Math. 1982, 13, 11-24.
Aouf, M.K,; El-Ashwah, R.M.; El-Deeb, S.M. Fekete-Szego inequalities for starlike functions with respect to k-Symmetric points of
complex order. . Complex Anal. 2014, 2014, 131475. [CrossRef]

Arif, M.; Ahmad, K;; Liu, J.L.; Sokol, ]. A new class of analytic functions associated with Saldgean operator. |. Funct. Spaces 2019,
2019, 6157394. [CrossRef]

Saldgean, G.S. Subclasses of univalent functions. In Proceedings of the Complex Analysis-Fifth Romanian-Finnish Seminar,
Bucharest, Romania, 28 June-3 July 1981; Springer: Berlin/Heidelberg, Germany, 1983; pp. 362-372.

Tang, H.; Karthikeyan, K.R.; Murugusundaramoorthy, G. Certain subclass of analytic functions with respect to symmetric points
associated with conic region. AIMS Math. 2021, 6, 12863-12877. [CrossRef]

Cho, N.E,; Ebadian, A.; Bulut, S.; Analouei Adegani, E. Subordination implications and coefficient estimates for subclasses of
starlike functions. Mathematics 2020, 8, 1150. [CrossRef]

Allu, V.; Arora, V,; Shaji, A. On the second Hankel determinant of logarithmic coefficients for certain univalent functions. Mediterr.
J. Math. 2023, 20, 81. [CrossRef]

Mohammed, N.H. Sharp bounds of logarithmic coefficient problems for functions with respect to symmetric points. Mat. Stud.
2023, 59, 68-75. [CrossRef]

Seoudy, T.M. Convolution Results and Fekete-Szeg6 inequalities for certain classes of symmetric starlike and symmetric convex
functions. J. Math. 2022, 2022, 8203921. [CrossRef]

Karthikeyan, K.R.; Murugusundaramoorthy, G.; Purohit, S.D.; Suthar, D.L. Certain class of analytic functions with respect to
symmetric points defined by g- calculus. J. Math. 2021, 2021, 8298848. [CrossRef]

Ping, L.C.; Janteng, A. Subclass of starlike functions with respect to symmetric conjugate points. Int. J. Algebra 2011, 5, 755-762.
Zaprawa, P. Initial logarithmic coefficients for functions starlike with respect to symmetric points. Bol. Soc. Mat. Mex. 2021, 27, 62.
[CrossRef]

Zaprawa, P. On coefficient problems for functions starlike with respect to symmetric points. Bol. Soc. Mat. Mex. 2022, 28, 17.
[CrossRef]

Morais, J.; Zayed, H.M. Applications of differential subordination and superordination theorems to fluid mechanics involving a
fractional higher-order integral operator. Alex. Eng. J. 2021, 60, 3901-3914. [CrossRef]

Ghaffar Khan, M.; Darus, M.; Bakhtiar, A.; Murugusundaramoorthy, G.; Raees, K.; Nasir, K. Meromorphic Starlike functions with
respect to symmetric points. Int. |. Anal. Appl. 2020, 18, 1037-1047.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://dx.doi.org/10.5831/ HMJ.2022.44.4.504
http://dx.doi.org/10.22130/scma.2022.551474.1091
http://dx.doi.org/10.1007/s40590-022-00488-7
http://dx.doi.org/10.4064/ap-28-3-297-326
http://dx.doi.org/10.2969/jmsj/01110072
http://dx.doi.org/10.1155/2014/131475
http://dx.doi.org/10.1155/2019/6157394
http://dx.doi.org/10.3934/math.2021742
http://dx.doi.org/10.3390/math8071150
http://dx.doi.org/10.1007/s00009-023-02272-x
http://dx.doi.org/10.30970/ms.59.1.68-75
http://dx.doi.org/10.1155/2022/8203921
http://dx.doi.org/10.1155/2021/8298848
http://dx.doi.org/10.1007/s40590-021-00370-y
http://dx.doi.org/10.1007/s40590-022-00409-8
http://dx.doi.org/10.1016/j.aej.2021.02.037

	Introduction and Definitions
	Properties of the Subclass SS,(0.8mu'26-6.8muh,M,N)
	The Subclass of C,(0.8mu'26-6.8muh,M,N)
	Conclusions
	References

