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On Analytic Functions Subclass Defined by Differential Operator

A. Shashikala, B. Venkateswarlu™ and Sujatha

ABSTRACT: In this work, we present a novel differential operator-defined a specific set of negative-coefficient
analytic univalent functions. For this class, we get subordination results, integral means inequalities, extreme
points, and coefficient inequalities.
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1. Introduction

The functions of type A of class ii(8) are indicated in the sections that follow.
i(B) =B+ B (1.1)
L=2

which are in the open unit disc, are analytical E={BcC: B <1}. L
If a function 4i(8) in the class A satisfies the inequality, it is said to be in the class ST'(¢) of starlike
functions of order ¢ in E,

Bii' (B) )
Re{ ) >£,} 0<t<1) (Be k). (1.2)

Keep in mind that the class of starlike function is ST(0) = ST.
Indicate by T the subclass of A made up of the function i with the following form.

i(B) =8 — i a8 (i, >0). (1.3)
=2

Silverman introduced and researched this subclass in great detail [5].
Let A be one of the class #’s function. The differential operator proposed by Deniz and Ozkan[1] is
defined here,

DYii(B) = ii(B)

DLi(8) = Dyii(B) = AB3(ai(8))"” + (2 + 1)B2(ii(B))” + Bii' (8)

D}ii(8) = D(D}ii(8))

DY = D/\(Dt\n_lu(ﬁ)) (1.4)

* Corresponding author.
2010 Mathematics Subject Classification: 30C45, 30C50.

Submitted August 28, 2025. Published October 07, 2025

Typeset by 85% style.
1 © Soc. Paran. de Mat.


www.spm.uem.br/bspm
http://dx.doi.org/10.5269/bspm.78663

2 A. SHASHIKALA, B. VENKATESWARLU AND SUJATHA

in which m € Ny =: N U {0} and A > 0. In the occurrence when i provides by (1.1), it can be shown
from the operator DY'i(B) it is to see that

Nii(B) =B+ (N, 0)d,B) (1.5)
where
O™\, 1) = 2N —1) + 1™ (1.6)

If it € T is given by (1.2) then we have

Nii(B) =8 — > @™(X,1)d,B (1.7)

where (1.5) yields @™ (), ¢).

Motivated by Murugusunderamoorthy and Magesh [4],we define the following new class in this using
the operator DY'ii(8).
Let ST* be the subclass of A made up of function of the form (1.1) for 7 > 0, 0 < v < 1 and satisfy

,_ DYi(B)
B

Re (ngﬂ(ﬁ)> > (D) (1.8)

B

where Sy*(7,v) is given by (1.6).

We also allowed TSy (r,v) = Sy (r,v) N T.

In this paper, for the function in the class TSZ\"(T, v), In addition to coefficient, extreme point, and
integral means inequalities, we obtain subordination result for the function i € ST (7,v) class. Moreover,
the function’s class subordination result.

2. Coefficient Estimates

Theorem 2.1 The form (1.1) of a function i(8) be is in S*(t,v) if

o0

S 47— D@m(N )] <1-v (2.1)

=2

where 7 >0, 0<wv <1, and ®™(\,¢) is given by(1.7).
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(T e
T|(DYa(8) — Dm ’ { } (2.2)
R

\{}

Y, (e = D)@\, )i, B ‘ m"émw)mﬁb

Proof: It’s enough to demonstrate that

r|oray - P50 x

we have

< 7|(DXi(B)) —

<rT

B

ib—l )\L|CLL|+Z<I) (A 0)|d,]

1=2
:Z + 70— D]P™(A, 0)|d,]

The final expression has (1 — v) as its upper bound if

o0

Z[l +7(— 1P (AN )]a,| <1-—wv

1=2
and the theorem has been fully proved. O
We derive sufficient and necessary conditions for functions in TSK” (1,v) as in the subsequent theorem.

Theorem 2.2 Fort >0, 0<wv <1, afunction i the structure (1.2) is assigned to the class TSZ\"(T, V)
within the occurrence when

S 47— D)™ )i < 1-wv).

1=2
Proof: Assume that ii(B) in the following way (1.2) belongs inside the class 7Sy (7, v) then.

Re{DTg(B)} —T‘(Df\"u(ﬁ))’— DT;;(B)’ >0

Equivalently

Re

1-— Z DA, L)|'C'LL|BL_1‘| -7 [Z(L —1)p™ (A, L)dbﬁb_ll > .

1=2 =2

As |B] — 1, allowing 8 to be actual numbers, we obtain

1= 0™\ o)) — 7Y (= 1)@™ (A 1)d] > v
=2 =2

which implies

Zl+T t—=1)®™ (N )]a,| <1 -]

where 7 >0, 0<wv <1, ®™(\,¢)is given by (1.7) and the sufficiency originates with Theorem 2.1.
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Corollary 2.1 Ifi € TS;\”(T, v) then

i < —— L=
T T = DR (N
This holds true for the function
U(B) (1 — ,U) .

B 14 7(e—1)]P™(\0)

T>0, 0<vu<l1, ®™(A) is given by (1.7).

3. Extreme Points

Theorem 3.1 Letiiy(B) =B and i, (B) = BBt > 2forT >0, 0<v<1and O™ (A1)

[1+7(k—1)D™(A\1)]

is given by (1.7). Subsequently, i(t) belong to the class TS/’\"(T, v) if and only if it can be represented as

W(B) = >0, i, (B), where A, >0 and Y72 A\, =1 are located.

Proof: If i(B) = >02, \ii,(8) with A\, > 0 and Y72, A\, = 1. Then

B) :Z At (B) = Aviig (B) + Z A i, (B)
(1-v)
<1ZA>B+Z{ e Wk

B i (1-v) g
o 14+7(—1)]®m(\0)

=2

14+ 7(e—1)]®™(A,0) 1-v
Now Z 1—v []_—‘,—T(L—l)]q)m()‘vb))\b

:Z/\L:I—Algl.

Then u(B) € TS7(r,v).

Conversely, suppose i(B) € T S"T(T, v). Then corollary 2.1 gives

(1-v)
T+ =2
14 7(t—1)d™(A, L)]d

(1-v) ;

a, <

set A\, = L >2

)
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where A\, =1 —>"°, A, then

i = - (1-v)
“(ﬁ):ﬁ_;‘“ﬁ _B_Z;AL[HT(L—UM(M)]
:Bfi)\LBJri/\LﬁL(B)
=f - [1—iAL +i>\bm(ﬁ)
= Ayiin (B) Y Nty (B) = Ay (B)

The theorem has been fully demonstrated.

4. Integral Means Inequalities

The notion of analytical functions being subordinated at once g and h having §(0) = h(0), § then
g is a subordinate of h, as shown through § < h, if a function known as analytical exists that w(0) =
0, |w®B)| <1and §(B)=h(w(B)), forall B € E.

Lemma 4.1 Assuming that §(B) < h(B) and i(B) are both analytical functions contained in E, conse-
quently

2m 2m
/ lg(re)|P b < / [i(r0®)P db, (0<r<1, p>0)
0 0
Theorem 4.1 Suppose ii(B) € TS (r,v), p>0, 7>0, 0<v <1 andiia(B) is defined by

(1-v)

() =8 = g

Consequently, for 8 =re?, 0<r <1, we find

/O ]k deg/o it (B)|P . (4.1)

Proof: For @(B) =8 — Y7, |dn|8", (4.1) is similar to demonstrating that

27 & p 27 (1 _ U) ) p
- a, B df < / f——--—"—"—8 df, (p>0).
| 2_lal A T Wy v>0)

Using the subordination theorem of Little Wood (Lemma 4.1,) It would be adequate to demonstrate that
> 1-v)
I A S S C ) Y 4.2
210 (T 71,1 2
Setting

= = Rpe—1 (1 — U)
1— Z; a8 <1 — mw(ﬁ)
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we obtain
_ (1 L— 1
wB) = 1 -y E a8

Moreover, with w(0) = 0 is analytic in E. Additionally, it is sufficient to demonstrate that w(8) satisfies
lwB)| <1, 8 € E. Now

oo

(1
Z + T )dLBL—l
(1-w)

=2

e}
(IT+7)2™(\0) ..
<[(B) Y ?\GJ < B <1. (4.3)
1=2 U)
As a result, the subordination (4.2) derives from the inequality (4.3), proving the theorem. O

5. Subordination Results

Definition 5.1 A complex number sequence {b }i24 is perceived as subordinate (Subordination factor
sequence) if, for every i(8) = Yo7, d,8%,d! = 1 is convex, regular, and univalent in E. Tt concludes
as

> b < ii(8),8 € E.

Lemma 5.1 Only in the case that Subordinating factor sequence {Bb}fil corresponds to this

Re{l+2Z?§LBL} >0, Be k.

=1

Theorem 5.1 Considering the function i € S'T(T, v) and G(B) in the classification of convexr functions
C, then
(1+7)P,, (N, 2)
2[(1—v)+ (1 +a)@™(A,2)]

where 7 >0, 0<wv <1, with ®™(\,2) is given by (1.7)

(i + §)(B) < g(B) (5.1)

Re{i(8)} > — 1= Ejl) Ig) ;mT();Ij Z)(A’ 2. ek (5.2)

(A+7)c®™(A,2)

The constant S0 T A7) &7 (2] s the best estimate.

Proof: Let ii € Sy*(7,v) and suppose that §(B) = B+ >.°°, é,B* € C, then

(1+7)2™(A,2) e (1+7)0™(),2)
o)+ (Lt ayerng] I = s T nem(n ) ﬁ+zcba 5)

According to definition d; = 1, the subordination outcome is valid if

{ (1+7)2™(\,0) }°°
201 =v) + (A +7)2m(A )] ],

is an ordered sequence of subordinating factors where, in the context of d; = 1. O
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Lemma 5.2 This can be translated into the inequality that follows

(1 4+ 1)®™(A, 2 )
{1+Z ) a 1+T()<I>m)()\ ok B}>0 e k. (5.3)

We now have |B] = r < 1, for which

> (T +1)®™(),2) o
{qu_u TN, 2)“5}

= )<I>7”()\ 2) S (T H+1)P™(N, 2)d,B
ettt 2 (171) CES IR (1U)+(T+1)cpm(x,2)}
(7 + O™ (), 2) S (74 1) (N, 2)iiy

D+ (T + 1N 2)  (1—v) + (r+ D)@™(N,2)

(T+1<I>m(/\2) 1—w
D+ T+ 1)\ 2)  (I—0)+ (L +7)em(N2)

B
S
> 0.

Given that 1+ 7(v — 1)®™(\, 1) 4s a function which grows as ¢ > 2 and based on (2.1).
This establishes the subordination result (5.1), which is also supported by the inequality (5.3), as stated
by Theorem 5.1. From (5.1), the inequality (5.2) is obtained by taking

. B o
i) =—5=2+) BeC

Now we consider the function 4(8) = 8 — (HT;@%B where 7> 0, 0 <v <1

and clearly U € S{*(1,v). For this function (5.1) becomes
2[(1 —v) + (1 4+ 7)P™(\,2)]

It is easily verified that

. (1+)¢m(>\,2) .. _ ..
min Re { 2[(1—v)+(1+7’)<1>’"()\72)]U(B)} 5. BekL.

This show that the constant 2[(17%;;02)132%’?@ 5] is best possible.
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