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Abstract: The research presented in this paper deals with analytic p-valent functions related to the
generalized probability distribution in the open unit disk U. Using the Hadamard product or convolu-
tion, function f;(z) is defined as involving an analytic p-valent function and generalized distribution
expressed in terms of analytic p-valent functions. Neighborhood properties for functions fs(z) are
established. Further, by applying a previously introduced linear transformation to fs(z) and using
an extended Libera integral operator, a new generalized Libera-type operator is defined. Moreover,
using the same linear transformation, subclasses of starlike, convex, close-to-convex and spiralike
functions are defined and investigated in order to obtain geometrical properties that characterize the
new generalized Libera-type operator. Symmetry properties are due to the involvement of the Libera
integral operator and convolution transform.

Keywords: p-valent function; starlike function; convex function; close-to-convex function; spiralike
function; generalized distribution; neighborhood; Libera operator
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1. Introduction

Let A denote the class of all functions of the form:
f2)=z+) a7 )
k=2

which are analytic in the open unit disc U = {z : |z] < 1}.
For brevity, let A, denote the class of all analytic p-valent functions having the form:

fr(z) =2"+ Y akﬂ,zkﬂ’ pelN ()
k=1

A function having the form given by (2) is said to be p-valent in the open unit disk U
if it is analytic and assumes no value more than p times for |z| < 1. The class A, which
is invariant (or symmetric) under rotations, is subject to investigations at the moment
for many researchers, with interesting results related to certain subclasses of p—valent
functions being obtained in correlation to operators. For instance, in [1], applications of a
Salagean operator can be seen in [2], a hypergeometric function is associated with the study;,
a generalized differential operator is applied in [3,4] and a Dziok-Srivastava operator is
used in [5].
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In 2018, Porwal [6] introduced and studied a power series whose coefficients are
probabilities of the generalized distribution such that

by
gs(z):z—l—zgzk pEN, 3)
where S denotes the sum of the convergent series of the form:
s=Y b
k=0

and b, > 0, k € N (see also [7]).
Here, for convenience, (3) is expressed in terms of analytic p-valent functions, such that

© b
Spys (z) = 2P + Z %zkﬂ’ peN (4)
k=1

By convolution or Hadamard product of two analytic functions f and &, we mean that

f(z)*h(z)=z+ ) axbzr, 5)
k=2
where i(z) = z + Y30, byzF and f(z) = z + 132, ay 2F.

Using the concept defined above using (4) and (5), an analytic function f;(z) is intro-
duced such that

o by
£ = () #80s@) =+ Lowy= g2 = gpsla) /o) pEN. 6
=1

Suppose that f € A of the form (1) is given. Then f is called starlike, respectively,
convex of order o denoted by f € $*(c) and f € K(0), if the following geometric conditions
are satisfied

%{ZJ{;S)} >0, 0<o<1, |z|]<1, (7)
and f”( )
zf"(z

§R{1—|— i) }>0’, 0<o<1, |z| <1 (8)

Furthermore, let f and g be starlike of order ¢, meaning that f,g € S*(¢). Then f
is said to belong to the class of close-to-convex functions of order p type o, denoted by
f € K(o, p), if the following geometric condition is satisfied:

zf'(2)
%{g(z)}>p' 0<p<1, |z| <1 )

Similarly, f is said to belong to the class of spiralike function f € S, () if the following

condition is satisfied

%{eieszéz))} >0, 0<o<1, |0|< g, |z| < 1. (10)

The aforementioned geometric conditions (7)—(10) have the following equivalents,
respectively:

zf'(2)
| <ro .
‘1+Zfﬂ(z) ’<pa, (12)

iz P
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f'(z) ’

—p|l<p-—p, (13)

¢ (z) p p—p

and £2)
0zf'(z ‘
e —p|l<p-—o0. 14

&) p|<p (14)

The subclasses that follow have been studied repeatedly by various authors (see [8-14]
among others) from different perspectives, and several interesting results were obtained.

o =frers (1) <woneu).

Clu; ) = {f er: 1i (1+ ZJJ:’,;S) y) < ¢(z),z € U},

1 (zf'(z) .
K(ppid,p) = fel:— —p) <9z)zel, g€ S (o) -
P\ 82
Let h be univalent in U and f analytic in U, then f is said to be subordinate to &,
written as f < h, if there exists a Schwartz function w, which is analytic in U, with w(0) =0
and |w(z)| < 1for all z € U such that f(z) = h(w(z)). Further, let h be univalent in U,
then the following equivalent holds true

f<he f(0) = h(0) and f(U) C h(U).

Interesting results involving subordination theory can be seen in [13,15-18], among oth-
ers.

Now, let Q) denote the class of all analytic and univalent functions 7 in U for which
y(U) is convex with v(0) = 1 and ${vy(z)} > 0, z € U. For function f(z) of the form (1),
Makinde [19] defined a linear transformation Tg f(z),B>1,n >0, such that

f(z)
(1—p)f(2) +zuf'(z)

Tpf(2)
Tgf(2)

Tif(z) = Tp(Tg'f(2)),

where
1+puk+p—2)
Tif(z _z+):/3( T n(p—1) >akzk, (15)
and
Tyt f(2) = (1= )T f(2) + zpu(T f(2))

2u(Tif(2)) = Tg T f(2) = (1= W) TEf(z),  we o] (16)

Further, for , ¢ € (), ref. [19] introduced and studied the subclasses of starlike, convex
and close-to-convex functions S* (¢, y), C(c, v) and K(c, p; ¢, ), respectively, as

Splom) = {feT:Tif@) € S (o.M},

S
Chlo,m) = {f €T: Tif(2) € Clo, 1)},
K(o,0:9,7) = {f €T: Tif(2) € K(@,0:4,7) |-
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In addition to these, we define the spiralike class of analytic function Sp(cr, 6,7)
such that

St 4(0,6,7) = {f eT:Tif(z) € SP(O',Q,"y)}.

Furthermore, Alexander in [20] introduced and studied an integral operator I(z)

such that _”
I(z) = /O J%)dt, (17)

for details, see [8,21,22], among others.
Further, Libera [15] defined an integral operator L(z) such that

L = — ’ d 18
t)dt.

(Z) e /0 f ( ) (18)

This operator is the solution of the first-order linear differential equation:

2f(z) + f(z) = 2k(z).

Obviously, the Libera integral operator is the convolution of the function f(z) given
by (1), and the functions y(z) =z + Y} ;2, k%zk. That is,

L(z) = f(z) *y(2) = y(2) * f(2).

Libera integral operator given by (18) maps each of the subclasses of the starlike,
convex and close-to-convex functions into itself, which makes the Libera integral operator
symmetric in nature. Therefore, if f(z) is close-to-convex with respect to the starlike
function g.(z), L(z) = 2 [; f(t)dt and G(z) = 2 [; g.(t)dt, then L is close-to-convex with
respect to G (see [11]). Libera integral operator preserves the starlike functions of order — L
% and convex functions of order — % It has been established that Libera integral operator
converges uniformly, which makes it asymptotic in nature, and coupled with the fact that it
is a bounded operator, it is fractional in nature.

Furthermore, certain aspects regarding the convexity of the Libera integral operator
were proven in [23], and new operators were defined using it in [24,25].

In particular, the operator L,(z) (a > 1) is defined as follows:

1

Lo(z) = -2 /0 “Zf(H)a, (19)

z
It is worth noting that the operator L,(z), given by (19), generalized the previously
defined Libera operator (see [11,13,16,21,22], among others).
Here, for f;(z) of the form (6), the function Tg, fs(z) is introduced as follows:

" _ o (1 pk+B—2)\"  brppa
Tﬁ,pfs(z)_zp+](_21:8< 1+}’l(,3—1) ) ﬂk.t,.pTZ +P‘ (20)

In Section 3 of the present work, using Equation (20), having considered the extended
Libera operator L, (Té1 » fs(z)), where

_p+ta

LTy fi(2) = P20 ["og e tae, @

we define and study, in terms of the generalized distribution function, the relationship
between the properties of the subclasses of starlike functions Sg (o, ¢;s), convex functions
CE(O', ¢;s), close-to-convex functions Kg(a, 0, ¢, ¥;s) and spiralike functions SZ (0,B,¢,6;9)
such that

B0 pis) = {f € QT fi(2) € S (0 935) ],
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Chplo,gis) = {f € Q: T fi(z) € Cloris) },

Ko (@.p,9,035) = {f € Q: Tf fi(2) € K(o,pi9,,5) }

and

Si(0,B,6,¢;5) = {f €Q:T) filz) € s,,(a,e,¢;s)}.

At this juncture, the following Lemmas shall be necessary (see [13-15] to mention but
a few).

Lemma 1 ([13]). Let &1 be convex and univalent in U with 5;(0) = 1 and Re{té(z) + b} >
0, t,b € C. If r is analytic in U with r(0) = 1, then

zt'(z)

T(Z) + m =< (51(2), (Z S U),
which implies that

r(z) < o1 (U).

Lemma 2 ([13]). Let 61 be convex and univalent in U with Re{w(z)} > 0. If r is analytic in U
with r(0) = 61(0) = 1, then

r(z) + w(z)r'(z) <6, (z€U),

which implies that
T’(Z) < (S](U)

In Section 2 of the paper, neighborhood properties will be discussed involving the
function defined in relation (6). The additional already known results used for the proofs
are given at the beginning of Section 2. Section 3 presents some results involving the concept
of subordination and the extended Libera operator given in relation (21). The theorems
stated there prove the starlikeness, convexity and close-to-convexity characteristics of
this operator.

2. Neighborhood of Analytic P-Valent Function Associated with the
Generalized Distribution
Next, some results on the neighborhood of the analytic p-valent function associated
with the famous generalized probability distribution are presented.
Before proceeding to the main results, the following definitions shall be considered.
Let f5(z), Gs(z) € Ap, then we say that fs(z) is («,J, p,s) —neighborhood for G (z) if it
satisfies the condition that

fiz) = é*Gl(z)] < 0 22)

for |a| < 7,6 > py/2(1 — cosw) and z € U. It implies that f;(z) € («,6,p,s) — N(Gs(z2)).
Similarly, we say that fs(z) € («,d,p,s) — M(Gs(z)) if it satisfies the condition that

z
zP

fS( ) 7ei“GSZ£;Z)’ < 4. (23)

For recent work in this direction, refer to [17,26,27], among others.

Theorem 1. Let fs(z) € Ay satisfy the inequality

00 b _ .
Y, (k+p) Hsp : ‘ak-&-p - e'“ckw‘ <5 py/2(1 - cosa), @)
k=1

for|a| < m, p € Nand 6 > p\/2(1 — cosw), then fs(z) € («,6,p,s) — N(Gs(2)).
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Proof. From (22), it is observed that

. . ©0 by, .
fi(z) — ™Gl (z)‘ = ‘p(l — e”‘)zf’*1 + Z (k+p) k+sp ! (akﬂ, — el”‘ckw)zk“’*l

b+,

1 i _
< [p(1—e®)||zP~! + Z (k+p |3k p — iy Iz

o
< py/2(1 —cosa) + ) (k+ k+p ! ‘akﬂ, —el"‘ck+p‘|z|k+P—1.

k=1

Now, suppose that

e Beg |
Y (ke p) 2 oy, — eer | <6 - py/2(1 - cosa),

k=1

then we conclude that

filz) —e"Gl(z)| <6, zeu.
Therefore, fs(z) € («,9,p,s) — N(Gs(z)). O

Consider the following example:

Example 1. Given that

© by,
fl@) =2+ Y a2

k=1
and © b
Gs(z) =2+ ) %Cﬂpzkﬂ)
with
iT 5 1 —
A pe't | P\/W] c+p, (la] <m |t <mpeNk>1landz e U).
(k+p=1)(k+p) =4
Then o b
Y (e+p) =0 |y — ey |
k=1
00 b elT[6 — (1 — cosu «
_ Z (k+ k+Sp 1| P [ p\/izm]l Ck+p _euxcker
k=1 (k+p—1)(k+p) =4

etlIs \/m o ) )
Zp| ’k[+pp—1)(k+p) b ple- p\/m]_z{kw_lkw]

=1 k=1

=5 py 21 —cow) (Sim [(k+zﬂ—11)(k+v)}j_1 - 117>

Therefore, fs(z) € (a,9,p,s) — N(Gs(z)).

Corollary 1. Let fs(z) € Ay = A satisfy the inequality

(0]
2 (k+1) ‘ak+1 —é Ck+1‘ <6 —4/2(1 —cosa),

for |a| < 7, and § > \/2(1 — cosw), then fs(z) € («,6,1,5) — N(Gs(z)).
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Corollary 2. Let f;(z) € Ay = A satisfy the inequality

b
(k+ 1)§k’ﬂk+1 - Ck+l’ <9,
1

e

k

for & > 0, then fs(z) € (0,6,1,5) — N(Gs(z)).
Corollary 3. Let fs(z) € Ay satisfy the inequality

biyp_
b "“k+p| - |Ck+p|’ <6 —py/2(1 — cosw),

Y. (k+p) S

k=1

for la| < m,and 6 > p\/2(1 — cosa) and arg ayy, — argcyy, = u(k > 1), then f5(z) €
(«,6,p,5) — N(Gs(z)).

Proof. From Theorem 1, we have that f;(z) € («,5,p,s) — N(Gs(z)) if

(o] b - .
krp-l )akﬂg - e“"ck+p‘ <5 —p4/2(1 — cosa).

Y (k+p)—5

k=1
Since arg a, x — arg ¢,y =, if arg a, x = Oy, thenargc, y =0y —a
Then
a i _ | | 0, _| | i(0p—a) i
k+p = € Cktp = [Ak+pl€ Ck+ple -€
— i0
= (Il = lexepl ) .
Therefore,
in _ i9
Aptp — € Chgp| = |”k+p| - |Ck+p| e,

and this obviously ends the proof. [

Corollary 4. Let fs(z) € A1 = A satisfy the inequality

d b
) (k+1)§k‘|ak+1| - |ck+1|‘ <6 —4/2(1 — cosa),
k=1

for la| < 7, and § > \/2(1 —cosa) and arg ag, — argc, = u(k > 1), then fs(z) €
(a,6,1,5) — N(Gs(z)).

Theorem 2. Let f5(z) € Ay satisfy the inequality

oo b _ .
) %‘akﬂ, — e“"ck+p‘ <38 —py/2(1 — cosa) (25)

k=1

for|a| < 7, p € Nand é > p\/2(1 — cosa), then fs(z) € (a,6,p,s) — M(Gs(z)).

Proof. It is easily seen from (23) that

, . © Dryp ;
B G| oy 0, e, )

zP = S

zP
p—1 k k+p—1
Hakﬂ’ — el"‘ck+p’|z| < \/2(1 —cosa) + ) ‘ S Hakﬂ’ —e“Crypl-
k=1

<1+ Y]
k=1 5
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Since

=) b _ .
) ‘ k+Sp ! Hakﬂ’ - e""ckﬂ,‘ <3 —4/2(1 —cosu),
k=1

then, we conclude that
M _ eitx Gs (Z)

z
zP zP

Therefore, fs(z) € (a,6,p,5) — M(Gs(z)). O

<é, zel.

Corollary 5. Let fs(z) € Ay = A satisfy the inequality

© 3 )
Y —k‘akﬂ - e“"ckﬂ‘ <6 —4/2(1 — cosa),
i S

for |a| < mand & > \/2(1 — cosw), then f(z) € (a,6,1,5) — M(Gs(z)).

Corollary 6. Let fs(z) € Ay = A satisfy the inequality

oo

bt
p—1
) )ﬂkﬂ - Ck+1‘ <9,
P

for & > 0, then fs(z) € (0,6,1,5) — M(Gs(z)).

Theorem 3. Let fi(z) € (a,6,p,s) — N(Gs(z)) and arg(arsp — e®crrp) = (k+p—1)A,
(k>1, peN). Then

00 b _ .
T ST
k=1

Proof. Let fs(z) € («,6,p,5) — N(Gs(z)), then

ei(k+p—1)AZk+p—1 <A,

. . 0 by, _ )
f(z) = eGl(z)| = \p(lel“)z”‘w Y (k+ p) =2 oy —eery
k=1

for all z € U. Further, suppose that we consider z such that
argz = —A.

Then

LK+p—1 — k+p71|‘€i(k+p71)/\‘

|z
We observe that, for this kind of pointz € U

. , oo - |
filz) - e“"G;(z)’ - ‘p(l —e™)zZP T+ Y (k+p) k+5p : ‘ak+p - emckﬂv‘ |ZF TP
k=1

(o] b -~ .
= ’p — peosa — ipsina + Y (k+ p) k+sp ! ’akﬂg —ecryp
k=1

‘Zk-i-p—l

It implies that

1
2

. 0 b _ . 2
filz) — €*Gl(z)| = ([p+2<k+p) 2 gy — et |24 — peosal +p2sin2a) <A,
k=1
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for z € U. That s,

p(1—cosa) + ), (k+p) e ’“Hp - ew‘clc+p‘|2|k+”‘1 <A

k=1 5
Letting |z|**7~1 — 1, then
- bk+p71 in
Y. (k+p) 3 ‘ﬂk+p—€ Ck+p’ < A+ pcosa — p,
k=1

and this completes the proof. O

3. Some Results on the Application of a Multiplier Transformation to Libera
Integral Operator

Theorem 4. Suppose that a > —p and let v € S with R{(p — 0)y(z) + o+ 1_7’1} > 0. Further,
let Ty ,fs(z) € S§ (0, ¢;5), then Lo (T}, fs(2)) € S (0, ;).

Proof. If T” fs( ) € S” ((7 ¢;s), then we have:

z(T" f.(2))
P o
,p/ S

(1 (AT, fE)
e = (p—a)( La(T§ ,f5(2)) U>' .

Now, let

where 7 is analytic in U with r(0) = 1.

b:

From (16) and (21), it is observed that

(La(TE f(2))) = (a+p)Tg ,fs(2) — (1 = p)La(Tg , f5(2)) ' 29)

With the aid of (28) and (29), we obtain

(a4 p)T fo(2) -
—VLa( NAG) =(p—o)r(z)+o+ o (30)

Differentiating (30) logarithmically with respect to z and using (28), we have

(Tg ,fs(2))' _(p=ar(z)+¢ L (p—o)r'(z)
T5pfs@) : (p—0)r(z) +o+ 5t

(31)

Simple computations of (31) yields

1 (2T hE)) >_r z i)
(p—a>< e )T e (5)

We obtain the desired result by applying Lemma 1 to (32) while taking t = p — o and

1+ O

H

Theorem 5. Suppose that a > —p and let v € Swith R{(p — 0)y(z) + o+ %} > 0. Further,
let Ty ,fs(z) € Cj (0, ¢;s), then La(Tg’pfs(z)) € Cp (0, ¢;5).
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Proof. Since Ty fs( ) € Cg (0, ¢; s) if and only if z( Tg  fs(z z)) € Sk, ((T ¢;s). Now, let
5,pfs( z) € C” ((7 $;s), thenwe obtain:

1 Z(Z(Tg,pfs(Z)’))’
<P a (7> ( Tg,pfS(Z) B U) < ¢(z),z e U. (33)
Suppose that we set
1 Z(Z(LaTgfs(Z)/))/

r(Z) - (p—(T) ( LaTgfs(z) —(T>, (34)
with 7 being analytic in U while r(0) = 1, then relating (16) and (21) with (34), we obtain

(a+p) (T} ,f5(2)) -
/ e u 35
o (La(Tg . fs(2))) (P +o+— -

Differentiating (35) logarithmically with respect to z yields

(T2,£E)Y  (La(T}, fi(2)) (- o) (z)

T WO (o) +ot T %)
Using (34) and (35) we obtain
((T,Z,,,fs(Z))’)’ (p—o)r(z)+o . (p—o)r'(z) (37)

(Tg ,fs(2))' a Z (p—o)r(z) +U+1;—l“

Simple computation of (37) easily yields

1\ (2T zr'(2)
(p—0)< (1, ) ")‘r(z)+<p—a>r<z>+0'+(l}/‘)‘ "

Using (24), (36), Lemma 1, and takingt =1 —cand b = 14 , we have shown that
La(Tg ,fs(2)) € C§ (0, ¢;5) and that completes the proof. [

Theorem 6. Let ¢ > —pand let vy, € Swith Re{(p — o)y(z) + 0+ 1_7”} >0.If Ty fs(z) €
Kg (0, 0,9, ;5), then, Ly (Tg’pfs(z)) €K, (0,0,¢,9;5).

Proof. Let Ty fs( ) € Kg,p(a, 0,¢,¥;s), then there exist a function Tg,pfs(z) € Sg,p(a, ¢;9)

such that (T2
1 z2(Tg ,fs(2
<P—P>< Tg,:gs(Z) _p> <Pl 9

1 (LT AE)
’(Z)‘(p—p)< L(T] 85(2)) ")' “0)

while r is analytic in U with 7(0) = 1, then using (16) and (21) with (40), we have

Setting

(a+ p)T3,fi(2) = (1= 1)Lo (T3, £5(2))

#La (T} ,8:(2)) = (p—Qr(z) +p,
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which yields
(a+ p)T}, ful2) (1 p)LaT} fo(2)
. = (p— ’ 41
HLLTE 85(2) (p—p)r(z) +p+ HLLTE 8.(2) (41)
(41) can be expressed as
(a+p)Tg,fs(2) 1—
+ _ [(p —o)r(z) + p] LaT} ,55(2) + TVLuTg,p £ (2).
It implies that
(a+p)2(Ty, i)
H
(= p)2r' (2)]LaT}85(2) + [(p — p)1(2) + pJ2(LaTh,85(2)) + —L2(LaT £:(2))'- (42)

Since Tj ,¢s(z) € S§ (0, ¢;s) implies that L, (Tg,pgs(z)) € Sj ,(0,¢;5). Then from
Theorem 4 and (16) we can write that

1 [(ALa(The )
“”‘(p—a)( L(T! 3:2) “) .
and
(Lo (T o)y = PSR SE), (s
respectively.

Now, using (43) in (44) we obtain

@HPITEp8 ) _ ) 1ot LE, (45)
HLa(T,5(2)) "

while simple computations from (42) and (45) yields

Z(La(Tg,pfS(Z»)/ B (p—p)zr'(z)
L(Tf,8:(2) (p—o)r(z) +o+ 1,7# +(p—p)r(z) +p.
This implies that
1 Z(La(TgpfS(Z))>/ (p—p)zr'(z)
. — = . 46
P—P< G ) ) R s o ey S 0
Finally, by taking w(z) = ——F——— while relating (43) and (46) and applying

(pfcr)r(z)thTJrT
Lemma 2, we obtain the desired result. [

Theorem 7. Let a > —p and v € S with R{(p — 0)y(z) + ¢ + eiel;—l”} > 0. Further, let
T fs(z) € S5(0, B,0,¢;5), then Lo (T}, fs(2)) € Sp(o, B, 0, ¢;s).

Proof. If Tg’pfs(z) € Sz(U, B,6,;s), then we have

1 (2T
(P — J) <e TR o] < ¢(2). (47)
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Let

e iez(Lawg,pfs(z)))'_)
0= () < L, re) ) )

where 7 is analytic in U with r(0) = 1.
Recall that from (16) and (21), we can write that

(a1, ity = PP T I ) )

Now, appealing to (48) and (49), we obtain

L@t p)T f(2)

e —— Ll
VLa(Tg,pf5<Z>)

=(p—o)r(z) +U+ei9T. (50)

Differentiating (50) logarithmically with respect to z yields

(T§ ,fs(2))' B (La(Tg , fs(2)))’ B (p—o)r(z) (51)
Tg,pfS(Z) Lu(Tg,pfS(Z)) B (p—o)r(z) +U+Eie¥.
Multiplying through (51) by ¢, we have
o (Tp,fs(2) (La(Tg ,fs(2)) (p—o)r'(z2)
i\ By _ ,if Bp i0 p
‘ Tg,pfS(Z) - La(Tg,pfs (z)) e (p—o)r(z)+o+ eiQ%. 2
Applying (48) in (52), we have
TE fs ! _ R
( Iﬁ;”’; (é))) CELLELN b-ore) )
B (p = )r(z) + o+ o0 1)

It is easily verified from (53) that

1 (o Th) >_ e
(p—a><e @) T e (i)

Now, takingt = p—cand b = eig(l;—”) while relating (54) and (48) with Lemma 1,
the desired result follows. O

4. Conclusions

The study performed in the present paper is related to the intensely investigated
class of p-valent functions. The tools involved in the study are convolution, generalized
distribution, Libera integral operator and extended forms of this operator, special classes
of univalent functions and the theory of differential subordination. Applying the concept
of Hadamard product or convolution, in relation (6), a new function f;(z) is defined us-
ing the generalized distribution. Using a linear transformation Tg f (z) given by (15) and
(16), introduced in [19], the spiralike class of analytic function s,(c, 0, ¢) is introduced
following the pattern set in [19] where the classes of starlike, convex and close-to-convex
functions were previously defined. Furthermore, using the same linear transformation
Tg f(z) and the previously defined generalized Libera operator given in (19), a new gen-
eralized Libera-type operator is introduced in (21) involving function f;(z) given by (6).
Investigations on neighborhood properties of function f;(z) are conducted in Section 2 of
the paper. The theorems proven have illustrations through corollaries, and an example is
also presented. In Section 3, the new generalized Libera-type operator introduced in (21)
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is investigated, and the theorems prove that under certain conditions, it has starlikeness,
convexity, close-to-convexity and spiralike properties.

In future directions of study, the function defined by (6) could be used related to
other operators, such as the linear transformation Tg f(z) and obtain potentially interesting
operators, which could be further used in different studies for obtaining geometrical
properties or for introducing subclasses of univalent functions. Further, the operator given
by (21) can be used for investigations, which could lead to introducing new subclasses of
univalent functions considering the starlikeness, convexity, close-to-convexity and spiralike
properties proven in Section 3.
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