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Abstract

Quantum theory has many applications in mathematics, particularly in the study of special functions
and quantum physics. In this article, based on the concept of Lemniscate of Bernoulli, we provide
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operator, certain useful applications of the main findings are attained.
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1. Introduction

Basically, quantum calculus is limitless classical calculus. It is sometimes called “h-calculus,” where
“h” is Plank’s constant. Due to its widespread relevance in several subfields of mathematics and
physics, quantum calculus has recently drawn the interest of many scholars. Jackson [1, 2] system-
atically explored g-derivative and g-integral after introducing them. The class of star-like functions
was extended using quantum calculus by Ismail et al. [3]. Geometric characteristics of g-operators
in certain classes of analytic functions were investigated by Mohammed and Darus [4]. Sahoo and
Sharma [5] first defined the class of g-close-to-convex functions connected with g-derivative while com-
plex order g-starlike and g-convex functions were also studied by Seoudy and Aouf [6]. The geometric
features of g-hypergeometric series are extensively studied by Agarwal and Sahoo [7]. The g-analogue
of the Ruscheweyh differential operator was first described by Kanas and Raducanu [8], who then
utilized it to create a new class of uniformly g-starlike functions and investigated several extremely
important results in the context of the conic domain. Some of its applications for multivalent functions
were described by Arif et al. [9, 10], while Zang et al. [11] examined g-starlike functions connected
to the generalized conic domain. Srivastava et al. [12] presented the g-Noor integral operator and
examined some of its applications; they also published a series of papers (see [13, 14, 15, 16, 17])
that connected the class of g-starlike functions from various perspectives. Scholars and researchers
working in these fields may also find Srivastava’s recent survey-cum-expository review the article [18]
helpful. You may find the most recent studies on g-calculus in [19, 20, 21, 22].

Consider the function f of the form, and let us say that it belongs to the class A and every f € A in
the open unit disc £ ={r: |‘L'| <1} has the following form:

f@)=1+>a," (1.1)
n=2
Let ne N, 0<q <1. The definition of the g-integer is
1- qn n-1
[n]q: 1_q :1+q+...+q , [O]q:O (12)
Clearly,
lim[n], =n.
q—1-

Following the definition of Jackson ¢-derivative operator (or g-difference operator) [1] of a function
f € A provided by (1.1) for 0 <q <1, we have:

fO-fa

(1-q)r
D,f(r)= (1.3)
£ (0) for 7=0.

T#0

For a function h(r) =1", we obtain

D,h(r)=Dg" =

"= [n]qT’“1 (1.4)

and
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limD,h(r) = lim ([n],="")

q—1- q—1-
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For f € A defined in (1.1) and using (1.3), we conclude that,
qu(-r):1+Z:[n]qanf"71 (‘L’ EE), (1.5)
n=2

where [n], 1s given by (1.2).

Schwarz functions fis said to be subordinate to g, represented in the form f < g, if and only if w(0) =0
and |w(r)| <1, then f(r) = g(w(r)), where 7 € E. The above subordination is equal to f(0) = g(0) and
f(E) c g(E) if and only if the function g is univalent in E.

Let P denote the class of analytic function p € P with

p(r)=1+ipnr”, (1.6)

and iR(p(T)) >0i1n E.
The familier class S*of starlike functions is defined as:

. .rf'(r) 1+t
S —{fe.A. @ <1_T}

Robertson in [23] introduced the class S*(B) of starlike of order B, B <1 as:

o @,
f(x)
If B €0,1), then each function in class S*(B) is univalent, if B <0, it may fails to be univalent.
Subordination is used to create a number of classes analytic functions whose image domains may
be understood geometrically. When domains is like a right half plane [24], a circular disc [25], a conic
domain [26, 27], a generalized conic domain [28], an oval domain and petal domain [29], a leaf domain

[30], and a shell curve [31, 32, 33, 34], we obtain some interesting geometrical classes.
Recently Sokol [35] introduced the class SL* as follows:

, 2
ZIC2R Y PYY
f(x)

S*(ﬁ)Z{feA:iR

SL'=3feA:R

It is intuitively clear that

feSL ®M< l1+7,7€E.
/(@)
Malik et al. [36] developed and considered a new geometrical structure as image domain, and they
were inspired by the idea of shell-like curves and the circular disc. Here we get inspiration from [36]
and define a g-Lemniscate of Bernoulli and also define a new class of analytic functions using a quan-
tum difference operator, and for this class, an upper bound Fekete-Szeg6 problems and the second
Hankel determinant are studied.
Let g €(0,1) be given and let us consider the class

D, f() T
d -1 )
{ @) } ]<q (1.7

S (@,)=1fe AR
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It is straightforward to verify that f € S*(Q,) if and only if,

%};g‘[)<1/1+qr EQq(r), tek. (1.8)

For ¢ — 1-, then the class S*(Qq) reduces to the class SL* studied in [37]. Some properties of this class
were investigated in [38, 39] for ¢ > 1-.

Geometrical Interpretation

: . . .. TD,f(7) :
A function f € §7(Q,) if and only if # take all the values in the set
T

Q, ={we(C:wa>0,‘w2—1‘<q}.

The boundary of 6(Qq) is the right half of the g-Lemniscate of Bernoulli (x* + y*) - 2(x* — y*) =¢* -1
and for ¢ > 1-, D(Ql) is the Lemniscate of Bernoulli, for detail see [39]. It is important to note that
when g - 1-, §"(@,) = SL" studied in [38] and [39].

In 1976, the s™ Hankel determinant was defined by Noonan and Thomas [40] as:

an an+1 ot an+s—1
a’n+1 an+2 ‘ an+s+2

H,(n)=| . e, (1.9)
an+s—1 an+s—2 an+23—2

where n>1 and s>1.
(1) Fekete-Szego functional is obtained when s =2 and n =1.
H,(1) = |a, - ]|
and in its most basic form, this functional may be written as:
‘a3 - /lag ‘ )
where, u e C, (see [41]).
(1) The following version of the second Hankel determinant was given by Janteng [42], and it has been
examined by other scholars for several new classes of analytic functions:

a, as

H,2)= =‘a2a4 —ag‘.

as a,

For example, see [43] to learn more about the significance of the Hankel determinant in the study
of singularities. The Hankel transform and its properties for integer sequences were discussed by
Layman [44]. See [45] for more on how Hankel determinants are used to the study of meromorphic
functions, and check out [39] for a variety of their features. Several academics are focusing more
on finding sharp bounds for the Hankel determinants of a certain class of functions. Janteng et al.
[42] found sharp problems for the second Hankel determinant of the subfamily (K,S*,R) of class S



Khan MF et al., Results in Nonlinear Anal. 6 (2023), 55-73. 59

univalent functions. Classes of starlike functions of order § and strongly starlike functions of order
B were studied by Cho et al. [46], and the Hankel determinant was developed, along with the bounds

for |H2’2(n)| 1s bounded by (1 - [3)2 and B°. See [47, 48, 49, 50, 51, 52, 53, 54] for an example of current

research on Hankel determinants. Recent work in [37, 35, 55] has explored the third Hankel determi-
nant results for a class of analytic functions associated with the right half of Lemniscate of Bernoulli.
In this research, we extend their findings to a more extensive class of g-derivative and right-half-q-
Lemniscate of Bernoulli.

2. Introduction

Our primary results will be shown using the following lemmas:

Lemma 1: [56]. Supoose p € P and defined in (1.6). Then

—4u + 2 if u<o0
‘pz—upf‘s 2 if 0<u<l
du—-2 if u>1.
The equality holds
1+7 .
p(T)=1 ,if u<Ooru>1
-7

or one of its relations. The equality holds if and only if

1+72

R f0<u<l
-7

p(t) =

or one of its rotations. For the case where 0 <u <1, the above upper bound is sharp, but it may be
further improved as shown below:

‘pz —uplz‘+u|p1|2 <2, [0<uséj

and
2 2 1
‘pz—up1‘+(1—u)|pl| <2 (§<uﬁlj.

Lemma 2: [56]. Let p € P and be of the form (1.6), then u € C, we have

|p, - up}| < 2max(1, |21 1))
This result is sharp for

2

1+71 andp(r)=1+r.

‘L' =
p() 1-72 1-1

Lemma 3: [57] Suppose p € P and defined in (1.6), then

b pA-p)

P2~ 2
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and

2
_ P} -pHpp @E-pHpp® @E-p)HA-|p)r
Dy ==+ —~ +
4 2 4 2

)

for some 7 and p, we have |‘L'| <1 and |p| <1.
3. Main Result

Theorem 1: Let f € S*(Qq), and be of the form (1.1), then for complex u,

1 1 1
o~y —4 p<oy,
4(1+q) |q 2 q
‘a —ua2‘< L if o,<u<o
3 21~ 2(1+q) ! 2,
q u 1+q +l—l if u>o,
4(1+q) q 2 q ’
where
po 4 [ (1 1)1
! (1+q) 4q9 8) 2
and

Proof. Let f € A defined by (1.8), belong to the class S*(Qq), then

77]):1(;; gf) <Q,(). (3.1)
Define p € P as follows:
_p()-1
W)= o1
then from (3.1), we have
tD,f(r) _
N Q,(w(r)) (3.2)

Using (1.1), (1.6) and (1.8) and after some simplification, we obtain

2 2
_ 4,  ap 2p, =P qpy | 2
w(t))=1+—7+ — T
Q, (w(r)) 1 q( 3 32J

4p, —4 3 2 -pl
+q D3 —3D\Py + Py _q PPy =Py | 5, ..
16 32

(3.3)
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and
tD,f(7)
d =1+qa,7 +{q(1 +q)a, —qal)}r*
f@) ’ P (3.4)
+q(+q+q*)a, —q2+q)a,a, +qalt® +---.
From equations (3.2), (3.3) and (3.4), we obtain
by
=8 3.5
a="2 (3.5)
a, = 1 l — i _L l 2 (3 6)
*T1+q) |2 32 16g) B[P '
and
| 1 (2+q) q 1 |
J— + —_—
4 P {16(1+q) 16 4[PP
a, = ; (3 7)
! (1 +q+ q2) '
Ji,a 1 (a2 J1.q 1
16 32 64 4q(1+q) \8 32 16
which together implies,
) 1 1 1 1 (1+q)| ,
- =——|p,—{—+q| ——— |+ . .
‘as #az\ i(l+q) Py {2 q[s 4qj a2 (3.8)
By using lemma 1 on (3.8), we obtain the required result.
For sharpness consider the functions f, : E — C such that
D
T qfl(f) _ m
£()
Now
2
q-([2], -3
f)=t+—3L 72 (2, -3) 5+ (3.9)
2([2]q _1) 8([2]q _1)([3]q _1)
Also consider the function f, : E — C such that
D
L AN qr’
f>(z)
and
fz(T):T-i-QLTg-F“'. (310)

This completes the proof.
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Corollary 1: [35, 37] Let ¢ —»1— and f € SL* be of the form (1.1). Then for complex p,

1 . 3
E(l—‘]:[u) if H <—Z,

‘a3—,ua§‘$ 1 if ——Susg,
L{4;1—1} if u>=
16

Theorem 2: For complex number u. Suppose that f € S*(Qq) and defined by (1.1). Then

i)

2q 2

1
‘aS —vaé‘ < mmax {1,

where v 1s given by (3.13).
Proof. From the definition of S*(Qq) in connection with (3.8), we have

) 1 1 1 1 (1+q)] ,
a, —va,|= - =+q|——— |+ u—= , 11
‘ 3 2‘ 4(1+q)p2 {2 Q(S 4qj H 1 b (3.11)
lay —va| = —[p, ~vp?], (3.12)
4(1+q) '
where
1 (1 1 (1+q)
v={Z+q| = —— [+ u—2¢. 1
{2 q[S 4q] ! } (3.13)
Applying the Lemma 2 on (3.12), we obtain the required result.
Corollary 2: [37]. Let ¢ »>1— and f € SL" defined by (1). Then
1 1
‘03 —vag‘ Szmax{l,‘y —Z‘}
Theorem 3: Let f € S*(Qq) and be of the from (1.1), then
2
q
‘a2a4 —ag‘ <—F.
(31, -1)
Result is sharp for the function f, given in (3.10).
Proof. From equations (3.5), (3.6) and (3.7), we have
a,a, —a3 = A,p,ps +(B, +C,) pip, - G,ps +(E, - F, ) b}, (3.14)

where
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1
A=————
I 16(1+q+q2)
B = 1 (2+q) g 1
! 4(1+q+q2) 16(1+q) 16 4]’
e e o
(1+q)* (16 "\64 329
1
G, =—»
16(1+q)
1,9 1
) 16 32 64
E = ,
Y o4(l+g+q’)
(e }1 a1
4(1+q))\8 32 16
2
-1 Jr 11
(1+q)" (8 32 169 )] -
By using the Lemma 3 and assume that p >0 and taking p, = p €[0,2], we obtain
- P’ +2(4-p*)pp — (4 - pH)pp® +2(4 - p?)(1-|p[ )
a2a4—a3—Aq p 1
2 2 2 2y )2
o P+ pd—p7) p +pd-p°)
+(Bq+Cq)p [#]_gq(#
+(E, - F,)p".
Some simple computations yields
A B +C g A B +C g
4y 9 9 T, F _F |p'+| L+—4L 2 "2 |p*4-p°
[4 5 1 B q]p [2 5 2]1)( pIp
jaya, - d}|=
A g A A
—| ZLp + T4 - p?) |4 - PPt + L pd - pHr - L p(d-pH)|p[
4 4 2 2
By applying the triangle inequality and replace | p| by & and |r| <1, we have
A B +C g A B +C g
4y 9 94 T, EF _F |p'+| L+L 2L "2 |p*4-p*
(4 5 1 qu [2 2 2]1)( p7)s
a,a, —az|<
s - i s o s s (3.15)
+ (quz +Zq(4—p2)] (4-p")E* +| S pA - p*)+ |5t P4 - pH)E”

=F(p,&) (say).
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Now

Lo 2T T - p?)

Aq Bq +Cq gq
2 2 2

OF (p,&) _
o

2 Aq 2
+2 (4—p)€+27p(4—p)€

4

A 5 Y, e
(—p+4(4 p))

Clearly % >0, proving that, inside the range [0,1], F(p,&) is an increasing function, therefore
maximum attains at £ =1 and Max F(p,&) = F(p,1) = G(p) with

A, B, +C
[_‘1+ q q—%+Eq—Fqu4

G(p)= 1 5

A B +C ¢ A
Ll e e e _Za |||l p204 - p2
{( 5 2 2] 1 }p( p7)
A
+%(4—p2)2+2—qp(4—p2)-
4 2
Therefore,
A B +C ¢
G'(p)=4 Tq+ q2 t-—L+E, Fq]p?’
-9 ﬁ_,_BquCq_g_q +ﬂ p3
2 2 2 4
A B +C ¢ A
42l =249 a9 |19l hg o p?
{(2 2 ZJ 4}19( p?)
g A
4|72 p(4 - p*) - 4|—L| p* + 2|—L|(4 - p*).
1 p(4-p°) 5| P 2 (4-p°)
Implies that
A B +C ¢
G'(p)=12| —Lt+—2 94 _Z9,F _F ||p°
(p) (4 5 1 qu
ol A B G G Al
2 2 2 4
A B +C A
+24| =4 + ¢ e % +|—L| (4 - p®)
2 2 2 4
LA Bre G| Al
2 2 2 4
G G A
41794 - p*)+ 8% p® -84 p - 4|—L|p.
1 (4-p7) 1P 5 |? D
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It is clear that G"(0) <0, so G has Max at p=0 and
G(0)=4g,
1
—_—.
4(1+q)

Hence from (3.15), we have

‘a2a4 —ag‘ Sm.

Corollary 3: [37, 35]. For ¢ —»1—, f € SL’ and be of the from (1.1), then

‘a2a4 —ag‘S%.

Theorem 4: Let f € S*(Qq) and be of the from (1.1), then

1
Ay, — Q| < ———.
| 2 4| 2(1+q+q2)
Proof. From equations (3.5), (3.6) and (3.7), we have

aya; —a, = K pip, - L,p; —(Mq + Nq)pf,

where

1 1 {(2+q) g 1}’

a :16(1+q)_(1+q+q2) 16(1+q) 16 4

1
L=—*
I 4(1+q+q2)
1 (1 11
M = 2z I
“ 4(1+q){8 q[32 16qJ}’
1. 49 1
16 32 16
N 1
, .
(1+q+q2) _(2+q) . _1j
4(1+q)(§+32 16

By using Lemma 3 and assume that p >0 and taking p, = p €0,2], we obtain

2 (4 - p?
a2a3—a4:Kq(—p ’0(2 p) p

o [p3 +2(4 - p*)pp - (4 - p")pp* +2(4 - p*)(1 |p|2)rJ
! 4

—(Mq+Nq)p3.
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By applying the triangle inequality and replace | p| by & and |r| <1, we have

K L L
K, -M, - N,|p° +‘2—q‘p<4—p2>¢ +¥p2 +%p<4—p2>¢2
‘a2a4 _aé?‘g (3.16)

=T(p,%) (say).

Now
oT(p,&) ‘Kq‘ 2 ‘Lq‘ 2 ‘LQ‘ 2 2
= 4-p)+ U pa - p*He+ B4 pa - p?) -|L |4 - p?)E.
Py S P =)+l p=pE + ol p - p) - |L[(4- p")
Clearly, %?é) >0, proving that, inside the range [0,1], T (p,£) is an increasing function, therefore

maximum occurs at £ =0 and max T'(p,&) = (p,0) = G,(p) with

L
G(p)=|K,-M,-N,|p’ +@p2 +%<4—p2>.

Therefore,

G;(p)=3|K, - M, -N,|p* —@p,

L

Gi(p)=6|K, - M, —Nq\p—‘; :

It is clear that Gln (0) <0, so G,(p) has Max at p=0, we have

1
G0)=———.
1 2(1+q+q2)
Hence from (3.16), we obtain
|a2a3—a4|S;.
2(1+q+q2)

For sharpness, consider the function f;, : E — C such that

TquZ(T) _ W

(%)

and

— q 4
fs(T)—TJrz(Tq_l)T +een (3.17)
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Now

1
a,=a;=0, a, = q =

2([4], -1) 2(1+q+q2)'

Hence we have the required result.

Corollary 4: [37, 35]. For ¢ —1— and for f € SL' be of the from (1.1), then

|a2a3 —a4| < l
6
Theorem 5: Let [ e S*(Qq) and defined by (1.1), then for n>2

9 n-1 2 2
(0, 1)l < Sl {(oTk1, -1 (02, -’ |
where, 6 = J2 -1,
Proof. First note that from (1.8), we have

D, f(@) 1+t
i) < Q, (1) < P

or

Tqu(T) 1+7
) <Jl+gr < n

and so

tD,f(7) _ 1+w(r)
f(@) 1+8w(z)’

where, for 7 € E, w(0)=0 and |w(r) | <1, and

o0
w(t) = Zpkrk .
k=1

Thus, we obtain

D, f (1) - () =w(r) {f(r) - 5D, [ (x)}.
From (1.1) and (3.19), we have

i([k]q ~1)a,e = w(r)g(l ~5[k], )t =1.

k=1

Now write

k=1 k=n+1 k=1

i([k]q ~1)az" + 3 ([k], ~1) " :w(f){" 1(1 §[k], )au" +Z(1 5[], )ac" }

(3.18)

(3.19)
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it may also be expressed as:
o - i n-1
;([k:lq - 1)ak1k + k:zl ([k]q - 1)akrk _ w(T)]; (1 ) [k:lq )akfk — w(r); (1 -5 [k]q )akrk_
We now write using Clunie and Keogh’s technique [58]:
1t ) n-1
;([k]q B 1)aka + kzznﬂbkfk = w(T); (1 -0 l:k:'q )akrk, (3.20)

for some b,, with n +1<k <oo. This allows us to write down an expression for b, in terms of the coef-
ficients a, and p, :

k-n

b, =([k], ~1)a -

Taking modulus of (3.20), we have

Zn:([k]q —1)akrk + i bt"

k=1 k=n+1

(1 —5[k]q)cjakfj.

=1

~

2 2

<

2

(1-6[k], )ac"

k=1

w(f)ni(1 ~6[k], )a"
k=1

K

where

Zn:([k]q —1)akrk + i bt = idkrk,
k=1

k=1 k=n+1

1s an analytic function in the unit disc. Parseval’s Theorem (see, for instance [59]) gives

J-Zﬂ
0

0 <r <1 is true for every r. When we do an integration from 0 to 27 with regard to, we get

2
do =27 |d,[* r**,
k=1

de(reif’)k
k=1

i([k]q - 1)2 |a,k|2 r2k 4 i |bk|2 P2k < & (1 _s [k]q )2 |ak|2 r2k
k=1 k=n+1 k=1
Therefore,
n 9 n-1 2
2 ([k]q —1) |ak|2 rek < ;(1 -0 [k]q) |ak|2 rek,
Letting r — 1 gives
n 2 n-1 2
> (16, 1) luf < 310k,

and this leads to

([(n], 1) Jouf < Z|“k|2 {(5[qu 1) -(x], —1)2},

which completes the result.
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Corollary 5: Let f S*(Qq) and be of the from (1.1), then for n > 2

2- \E
|an| > [n] (3.21)

Proof. From (3.18), we have

(0, 1)l < S {foTk1, -1 (08, 1)’}

=(o-1) = ol 0((k], 1) - (o], 1)
<(5-1)
=V

which leads to the desired result (3.21).

Corollary 6: [35]. For ¢ —1—, f € S] and be of the from (1.1), then for n>2

(=11l < 3o (1) ~ (k1)

,_A

Ead
Il

where § =+/2 - 1.
Corollary 7: [35]. For ¢ —1—, f € S; and be of the from (1.1), then for n>2

(3.22)

where 6 = \/§ -1.

3.1 Applications of Ruscheweyh q-differential operator

The Ruscheweyh g-differential operator was defined by Kanas and Raducanu [8] using the g-differ-
ence operator.

For fe A,
Rif(D)=f(@)*F,,,t) (A>-1gekE), (3.23)
where
> r,(n+2) * L
F - n q n— n
(D) =T+ nz ISR e Z:; N (3.24)
We note that
: F = ;, R -
(}E{l 0.1 (7) (1—7) 31? f@)=f(x)* (1- )/1+1
Making use of (3.23) and (3.24), we have
© L (n+2) ©
A — — n
R, f(r)—r+; (1], i (l+ﬂ,) —r+;‘1’nanr (r e E), (3.25)
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where

L ,(n+2)

Yt (3.26)

From (3.25), we get

ROF(2) = f(2), RLf(2) =70, f (7).

In general
o TO0 (T (D))
RO == (mel).
Also, we have
L= Dq(R;f(r)) =1+ i[n]q ¥ a,t"". (3.27)
n=2

Now, applying Theorem 1 to the function £, defined by Eq (3.27), the results are as follows::
Theorem 6: Let L belongs to the class S*(Qq) and be given by the equation (3.27), then for a complex u
& ) ) ([3]q ¥, —1)

—oTH 5 u<o,

4(3],¥;-D) ([211 l112—1) 2 ([2]q 1}12_1)2

q

-+t if <u<
‘as_.“ag‘s 2([311 ‘P3—1) I o,sH50y

. ([3]q ¥, —1) 1 1
4qs], ¥, -0 |" (21, . —1)2 2 ([2],¥.-1)

if u>o,

where

2

G=4([2]q\yz—1)2 ) 1 nE
' a((3],%:-1) | | 4([2], ¥ -1)
LoEe) e

i q([S]q\Pg—1) 2 8 4([2]qq12—1) '

Next, applying Theorem 2 to the function £, defined by Eq (36), the results are as follows:

Theorem 7: Let L belongs to the class S*(Qq) and be given by the equation (3.27), then for a complex v,

SO R 1 N U SR B % |
S { 2 J EE

ki
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where

Y RN 1 +uq([3]q‘1’s—1)
Sz 8 4], v 4([2]q\y2—1)2

Again, applying Theorem 3 to the function £, defined by Eq (3.27), the results are as follows:
Theorem 8: Let L belongs to the class S*(Qq) and be given by the equation (3.27), then

q2

4([3]q v, —1)2 '

Applying Theorem 4 to the function £, defined by Eq (3.27), the results are as follows:

2
‘a2a4 —ag‘ <

Theorem 9: Let L belongs to the class S*(Qq) and be given by the equation (3.27), then
9
2([4]q v, —1)

Finally applying Theorem 5 to the function £, defined by Eq (3.27), the results are as follows:

|a2a3 - a4| <

Theorem 10: Let L belongs to the class S*(Qq) and be given by the equation (3.27), then, for n>2

([n], . -1) Ja < :Z::|ak|2 {(5 w, (k] 1) -(.[#], _1)2},
where 5 =+/2 - 1.

4. Conclusion

In our investigation, by using g-differential operator we introduced new class S*(€,) and investi-
gated upper bound for second Hankel determinant of analytic functions related with g-Lemniscate of
Bernoulli (x* + y*) —2(x* — y*) = ¢* —1. Also we investigated Fekete-Szegé problems and other coeffi-
cient of the analytic functions belonging to the class S *(Qq). Further we discussed some special cases
of our results. Finally, we addressed several novel applications of our major discoveries using the
Ruscheweyh g-differential operator.
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