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ABSTRACT

Background:

Geometric Function Theory (GFT) is a vital area in complex analysis, offering powerful techniques for
solving physical and engineering problems. Particularly in two-dimensional problems, isomorphic
mappings play a crucial role in simplifying complex regions, enabling more tractable analysis.

Materials and Methods:

This study investigates key topics within GFT, focusing on a g-generalized subclass of univalent functions
K(6,t, q). Chebyshev polynomials of the second kind are employed to estimate bounds for the coefficients
of functions in this subclass. Theoretical tools from mathematical analysis and quantum calculus are
integrated into the study to support this exploration.

Results:

We derive estimate coefficient bounds for functions in the K (4, t, q) class and provide estimations for two
important functionals: the Fekete—Szegd functional and the second-order Hankel determinant. These
findings offer deeper insight into the geometric properties of the considered function class.

Conclusion:

The work strengthens the connection between geometric function theory and quantum calculus by
introducing and analyzing a new subclass of univalent functions. The methods and estimations developed
here enhance the understanding of analytic function behavior and open pathways for future work in applied
mathematics and engineering models.

Keywords:

Univalent Function, Fekete-Szegt functional, Chebyshev Polynomials, Second Hankel Determinant and
Coefficient Bounds.
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1. INTRODUCTION

Assume that U = {# € C; |#| < 1} is an open unit disk, and A represents the class of

analytical functions h, described on U and satisfying the standard normalization terms:

h (0) = 0 and h'(0) = 1. (1)
Thus, any function h € A can be expressed by the following Taylor - Maclaurin series expansion:
h(t) =t + X2, b; ' (2)

We say that the analytic function h, defined in the domain U, is univalent while it is injective in
U. The category S is a subset of A that contains all univalent functions inside A. The Koebe

function, defined by

1+1
1-%

K(t) = £(1 — £)-% = i[( ) - 1], (t € U)

is the well-known univalent function in §. Considering that h and k are two analytical functions
in U, in this case the function h is called subordinate to the function k (in symbol h < k) if there
exists an analytical function w in U such that w(0) =0, |w(#)| <1 and h(%t) = k(w(£)) for
each £ € U (w is named a Schwarz function). Especially, while the function k is a univalent

function in U, in this case we obtain the following result:
h < kifandonlyif h (0) =k (0) and h(U)c k(U).

In 1916, Bieberbach [1] established that if h € § and is expressed as in Eq. (2), then |b,| < 2.
Equality holds if and only if h corresponds to one of the rotations of the Koebe function or the
Koebe function itself. This result served as the foundation for the renowned Bieberbach conjecture

which is discussed below.

Bieberbach’s Conjecture. [2] For any h € S described by Eq. (2), |b;| < i for all integers i > 2.

Equality occurs if and only if h is the Koebe function or one of its rotations.

The difficulties of proving Bieberbach’s conjecture led many mathematicians to study subclasses
of §, such as convex functions, close -to- convex functions, and starlike functions for which sharp
coefficient bounds can be derived. The Bieberbach conjecture remained unproven until de Branges

discovered a proof in 1984 [2]. The subclasses
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th'!(t)
h(%)

5*={hec/l; Re( )>0; tEU}

is the standard classes of starlike functions in U and

th'" (1)
h'(t)

c={he.ﬂ;Re(1+ )>O;t€U}

represents the standard classes of convex functions which is defined in U. At first, these subclasses
were introduced and presented by Shanmugam et al. [3] in a comprehensive method, which utilized
properties of the convolution operator and subordination. Subsequently, Ma and Minda [4] derived

coefficient problems for these general classes.

Inspired by the work of Ma and Minda, many researchers presented new ideas in the form of
articles in this field, some of which we will mention. Bulut et al. [5] obtained the first two
coefficient bounds of the functions in a novel category of univalent functions using the famous
Chebyshev polynomials. Finding an upper bound for the Fekete-Szeg6 functional was another goal
of their work. In 2022, Hameed Mohammed et al. [6] introduced a special subclass of normalized
analytic functions using a differential inequality, and they studied some geometrical properties of
it. Hameed Mohammed [7] obtained the upper bounds for the logarithmic coefficients of a certain

category of univalent functions.

Since quantum calculus is used in a lot of fields of mathematics [8], study of it has attracted
many mathematicians. If we combine quantum calculus with complex analysis methods, we can
easily study and investigate many structures of geometric function theory, which makes
qg—calculus useful of the most other aspects in mathematics. Therefore, new subclasses of univalent
functions have recently been introduced and investigated by some researchers using g—calculus;
for example, see [8-11]. For additional literature on this topic, readers may consult the references

cited in these works.
Assume that 0 < g < 1, the g-number [i], is defined following the work of [9]

1—qi

; i €C,
. 1-q
0; i=0.
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Also, for a function h belongs to A its g-derivative is defined by

h(qt)—h(t)

MaO—MD) . ¢ %0,
Dyh(t) = { (a-Dz

h'(0); t=0,

for £ € U. We note that lir{l_ Dqh () = h'(%), if h is differentiable in U.
q—)

For h(%) given by Eq. (2), the g-derivative can be extracted as
D,h(2) = 1+ X2,[il,bit"™t, (¢ €U).

If h and k belong to the class A, the following identities apply to the g-difference operator D,
[10].

a) Dy( h (©)k(¥)) = h(qt)Dyk(t) + k(£)D, h (%),
b) D, (yh )+ o k(t)) = yDg h (t) £ 0 Dyk(%), for y,o0 € C\{0}.
Another interesting subject worth mentioning is the Henkel determinant. For h € A Noonan and

Thomas in 1976 introduced the m" determinant for m > 1and i > 0 as [11]

bi biv1 biym-1
Ha() = |
bism—1 = - Dixagn-1)

This determinant has been explored by a lot of studies. For instance, Noor [12] determined the
growth rate of H,, (i) in the case i — oo for the function h which is given by Eq. (2) Researcher
Ehrenborg investigated Hankel determinant for the functions of the form of exponential
polynomials [13]. As everyone knows for h € S that is given by Eq. (2) the inequality |b; — b%| <
1 is sharp [1]. This accords with the Hankel determinant with m = 2 and i = 1. It has been clear
that

b; b
Hz(l): b; bi
and

b, b
Ho) = |y )
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where the Hankel determinant H,(1) = b; — b2 is called Fekete-Szeg6 and H,(2) = b,b, — b3
is said to be the second Hankel determinant. In 1933, Fekete and Szegd refuted Littlewood and
Paley the conjecture, which claimed that the coefficients for odd univalent functions are bounded
by one. Additionally, the Fekete-Szeg6 functional |b; — yb3| for normalized univalent functions
h € A isillustrious for its extensive report in the field of geometric function theory [14]. For more
about the Fekete-Szegd functional see [15, 16]. The estimating of |H,(2)| has been the focus of
new Hankel determinant researches for instance, the sharp bounds of H,(2) were given by many
authors [17-19] for various subclasses of univalent functions. Lee et al. [20] have presented a
summary overview of the Hankel determinants of univalent functions. Also, they have gotten
bounds for H,(2) for the functions which belong to some categories defined by using

subordination.

Chebyshev polynomials have gained significant importance in the numerical analysis, because of
their theoretical insights and also practical applications. They are categorized into four kinds. The
first kind, T;(x) and the second kind 2;(x), and the applications of them are the main subject of
many books and research articles in the field of orthogonal polynomials, Doha [21]and Mason
[22]. For any real variable x in the open interval (—1, 1), the above two types of Chebyshev

polynomials are defined as follows:
T;(x) = cosi#,

sin(i+1)60
sin 6

A (x) =

)

where x = cos 6 and i denotes the degree of the polynomial.

Definition 1.1. The function h € A is said to belong to the class K(5,t,q), such that § > 0, t €

(%, 1] and 0 < g < 1, if the following subordination condition holds:

(1—5)(“"’—"("))+5<1+M)<H(¢,t):=; (t € U). 3)

h(t) Dgh(t) 1-—2tt+ 2

We observe that if t = cosB, B € (_T”;”) then

-1 _ o sin((+1)B)
H(tt) = 1-2tt+£2 1+ X2, sinf

th, (teU).
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Therefore,
H(t,t) =1+ 2cosBt + (3 cos?B — sin?B)t? + (4 cos®p — 4sin?B cos B)£3 + - (£ € U).
Following [15], we can write

Ht, ) =1+ A, (0O + Uy ()% + U (D)3 + - - - (teU, te(-1,1)),

sin(i arccos t)

V1-t2
Furthermore, it is noted that

where, U;_; = (ieN) are the Chebyshev polynomials of the second-kind.

A (D) = 2t W1 (D) — A, (D),

and

A, () = 2t

Ay (t) = 482 — 1,

As(t) = 8t3 — 4¢, ... (4)

The first kind of Chebyshev polynomials, T;(t), have the following generating function

1-tt
1-2tt+12’

2Tt = (t €.

Furthermore, the above mentioned two kinds of Chebyshev polynomials are closely related
through the following relationships:

dT;(t) .
— = 1% (D),

T;(t) = A (t) — U4 (D),
2T;(¢) = A;(t) — A, (0).

In this article, inspired by the papers of Dziok et al. [23] and Sahsene et al. [15], we employ
Chebyshev polynomial expansions to estimate the bounds for the coefficients and for the Fekete -
Szegd functional of univalent functions belonging to K (4, t, g). It should also be mentioned that
obtaining an interesting upper bound for second Hankel determinant associated with this subclass

was inspired by the techniques of Lee et al. [20].
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Lemma 1.2. [24]. Let w(£) = d £ + d,£? + d3£3 +- - - be any Schwarz function that is defined
in the unit disk U. Then

|di| <1, forallj e N,and (5)
|dy, — ¢ d?] < max {1, |||}, forall g € R. (6)
Lemma 1.3. [25]. If p(%) = ¥, d;t", + € U is any Schwarz function with d; € R, then

dp = x(1—d3),

d3 = (1—dP)(A - [x[*)s — (1 — d)dyx?,

for some s, x, such that |s| <1 and |x| < 1.

2. MAIN RESULTS

2.1. The Bounds of the Coefficients for the Function Class K(6,t, q)

Theorem 2. 1. If the function h(#) which is given by Eq. (2) belongs to the class K (6, t, q), then
b <2, Ibgl < X+ pand bl <2 (40 (1-5) + 2% (2+ =) + £ (22— 1) - 1),

where,

A=[2],—-1+3,

B= ([3], — 1)1 -6+ [2],[31,6,

C=([4lqg —1)(A1 = 8) + [4]4[3146,

D = (214 + [3]g = 2)(1 = 8) + (2143146 (1 + [2]y),

E=([2], —1)(1-8)+[2]36

and

at?([213(1+6)+(5-1)(5+[2]4)) 1

H= A2B B’

We note that the value of u depends on both A and B.
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Proof. Since h € K(6,t,q) then from Eq. (3) this research concluded that there is an analytic

function w given by
w(®) =dt +d,t? +dst3 + -+, (£ €U)

where, w(0) =0, |w(¥)| < 1forall £ € U and

(1-8) (22) +5 (1 + M) =1+ %, (Dw(E) + Uy (Dw?(£) + Us (w3 (£) +

h(t) Dqh(2)
(7)
Eq. (7) allows us to derive that
h(t) tDg(Dgh(t)
1 -8(=5=) +6 (1 - %) = 1+ 8, (Ddyt + [U; (), + U (O)dF 12 +
[, ()d; + 2, (t)dyd, + A3 ()d7]E> + - (8)
By comparing both sides of Eq. (8), it can be concluded that
([2l; =1+ 8)b, = Ay (D)dy, 9)
(1314 = 1) = &) + 2], [31, ) bs + ((1 = [21,)(1 = &) = [2]3 6) b3 = Ay (t)d; +
A (H)df, (10)

((141q = 1)1 = 8) + [414[3146) bs — (([214 + [3], — 2) (1 = &) + [2],[3]46(1 +
214)) babs + (([21g = 1)1 = 8) + [2]3 6) b3 = Ay ()ds + 2, ()dyd; + As(O)d3. (1)
By using Eq. (4) in Eq. (9) and then by applying Lemma 1.2, the following result is obtained
byl <= (12)
where,

=[2],-1+54.

To determine the upper bound of |bs|, we utilize Eq. (9) in Eg. (10) and then we get

Bby =, (), + (Uy(t) — ((1 ~[21,)1 - &) — ([21,) 5) R g2 (13)
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Now, by using Eq. (4) in Eqg. (13) and by applying Lemma 1.2 we have
lbsl <=+

where,

B =([38]g — DA —=8) +[2]4[3]46

and

4t2([z]g(1+6)+(5—1)(6+[2]q)) 1

H= A2B B’

At this step we want to find a bound for |b,|. We utilize Eq. (9) and Eq. (10) in Eg. (11) and we
obtain

Ch, = A, (t)d5 + 2%, (t)d d, + A3 (t)d3 + (Dbs — EbZ)b, (14)
where,

C = ([4]; = 1)(1-8) + [4]4[3149,

D = ([2], + [3], — 2)(1 — &) + [2],[31,6(1 + [2],) and
E=([2],-1)1—-8+[2]36.

Then, by using Eq. (4) in Eqg. (14) and applying Lemma 1.2 we have

bl < 2(4¢3 (1 —%) +2t2 (2 +A'¥B) + t(%— 1) - 1).

The theorem's proof comes to end.

Now, if we take § = 1 in the above theorem, then the following result is obtained.
Corollary 2.2. If h € K (t,q), then

b < G

8t2+2t—1
< - - -
b = [214[314
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Eo‘r? Dure and AppheJ Sciences (JUBPHE)
and
2 8t3+2t2-t
< 3 2 _9p )
|by| < TPEp <8t +6t2—2t—1+ &

For 6 = 0 we obtain another result.
Corollary 2.3. If h € K (6,t,q), then

2t
|b,| Sm

)

[2](4t2+2t-1)-2t+1
(121g-1)(131g-1) ’

|bs| <

and

2 1 [2]¢+[3]4—2 ([214+[31g—2)([2]4(4t%2-1)+1)
b, < <4t3(1— )+2t2<2+A>+t< AR ! -
LA [4],-1 (1214-1)° (1814-1)([2]q-1) (31g-1)([21g-1)"
1)-1)

2.2. Fekete - Szegd Inequalities Related the Function Class K(d,t, q)

Theorem 2. 2. Suppose that h(#) belongs to the class K (6, t, q), then

2t

e Y € [Py, 2],
|bs — b3 <3 L |arzs ((1—[Z]q)(1—6)—([2]q)26)2t oeB
E 2t - A2 —IIJ? ; l/) ¢ [l/)1; 1/)2],

where,

at2([2]4([21,(1+8)-(1-8))-(1-6)8 ) - (1+2£) 4>
Y1 = 4t2B

_ 4t2([214([214(1+8)-(1-8))-(1-6)8 ) ~(1-26)4
2= 4t2B

and A and B are defined in Theorem 2.1.

Proof. Since h € K(6,t, q), then from Eq. (9) and Eq. (13) we have

Page | 10

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OFBABYLON

Aﬂicle Vol. 343 No.1 | 2026
Eow Dure and AppheJ Sciences (JUBqug)
2
Ay (1) A, (£) ((1—[2]q)(1—5)—([2]q) 6)911&) %, (OB
|b; —yb3| = lB d, + <‘2Ii(t) - ye '/ lAZ dz|.

Considering that w (%) is a Schwarz function then by applying Lemma 1.2 we conclude that

). (15)

wo (-2)a-0-(21)°0)u0 g wmp
A (L) A2 —V

)

|bs — Yb2| < QIlT(t)max<1,

Finally, using Eq. (4) in Eq. (15)

4t?2-1 ((1—[Z]q)(l—é)—([Z]q)za)Zt 2tB

2t A? A2

ISSN: 2312-8135 | Print ISSN: 1992-0652

|b; — Pb2| < %max(l,

Sincet > 0, we have

4t2-1 ((1—[Z]q)(l—s)—([Z]q)28)2t 2tB

2t - A? _l'b? =1

4t2([214(121(1+8)-(1-8))-(1-6)8 ) - (1+2£) 4
4t2B

at?([2]4([214(1+6)-(1-8) ) -(1-8)8 ) -(1-2£) 4

=
4t2%B

<y <

P, <P <Y,

Py D T ey S Ty S D T P ey

Now, if we take 6 = 1 in the previous theorem, then the following result is derived.

T

Corollary 2.4. If h € K(6,t,q), then

Y >

Tt

2t

5 - m; Y € [Py, ;]
o 37 WP21 =1 [[2](8t2-1)-pat?[3],|

[;. [2]5[3][1 4 11[} e [11[}1' '702]'
D

{‘ If § = 0, then the following corollary is obtained.

Corollary 2.5.If h € K(6,t,q), then

2t
[3]q—1; Y € [Y1,93],
L2 —l/)b%l S 2t |4t?-1 2t
_ _pBlat)|.
[B8lg—1| 2t + [2]g-1 (1 ¥ [Z]q_1> ’ Y € [, Y,]

TSy S Y T

Fory = 1, in Theorem 2.2, we have
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Corollary 2.6.If h € K(6,t,q), then

4t2-1 ((1—[Z]q)(1—5)—([2]q)26)2t 2¢B

2t A? A?

2t

Ibs — b3l <=

where, A and B are defined in Theorem 2.1.
2.3. Second-Hankel Determinant Inequalities for the Function Class K(8,t, q).

Theorem 2. 3. Assume that k(%) belongs to the class K (6, t, q), which was defined by Eq. (2).

(i) 12 (2e2 (24 2) —1+¢) -2 (u+Z) < 0and

B

00 (1-5) -2 (B + )03 20)+ )+ (- )5 - o

) 1)+ ()
then |b,b, — b3| < 5.

(i) I %(2t2(2+%)—1+t)—%(u B)zo and 4—2(4t3(1—%)—2t2(%+
2)—t(3-5m)+ 1)+ —n(n=7) 2 g (22 (2 + ) 14 0) + 5 (w4 5)
or
L2 (2+2)-1+t)-E(u+Z) <0 and E(4(1-5) -2 (o +2)—t(3-
T R R (T R Gl LR R BRI - (R
then

16t

|byb, — b2| < —[161:3 (1 - —) 612 (%Jr 2) —¢(11- %u)

(),
(iii) I —(2t2(2+ )—1+t)—%(,u+ )>0 and —(4t3(1—£)—2t2(%+
2)=t(3-F0)+ 1)+ —m(u-5) s - (e 2+ 5) -1+ ) + 5 (6 +5)

then
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2
|b b, — b2| < 4J1J3—J% _4t? _ (Z_Z(th(2+%)_l+t)_4_t(ﬂ+%))
2Y4 31 = -

T (e (o)) (o)) ()

Proof. By considering Eq. (9), Eq. (13) and Eq. (14) we get

2 _ (42 (g2 _ 9 D 42 2) g4 4 42 A2 1420 p)
boby — b3 = (S (462 =2+ 2§ = 20F) — p?) dt + S-dyds + (5o (462 — 1+ 25D)
4t 4t2
;u) did, — = d?, (16)
and then

21 — | (4% (4.2 D _ 425\ _ 2 g4 47 M2 142 p)
Iboby — bZ| = (5= (42 =2+ 20 =22 F) — ) df +-dydy + (5 (462 = 1+ 55D)
4t 4t2
Z)did, — 2 di|. (17)
Now by using Lemma 1.3 and doing some calculations we get

4t2 D 4t? 4t?
|b,b, — b2| = |(E(4t2 —242u—20F) - p?)dt + (1 - a1 - [xD)s +
4t 2 2 2 (1-df)

(E(llt —1+—D)——u) 2x(1 — d?) — 4¢2(1 — d? ( 2 ) |

where, x and s are such that [x| < 1, |s| < 1. In this step we have

D 4t2 4t?dy(1-d?)(1—-dy)
Ibaby = b1 < (52 (462 — 2+ 0= 55 F) — ) af — 2ot 2 o

wi(aoad) LML (2 (42 -1+ D) - Lp) a2 (1 - ad)lx| +2d, (1 - ad).

By Eq. (5) in Lemma 1.2 |d,| < 1, and without loss of generality, may be assumed to be |d;| =
d € [0,1] and then

Ibyby — 21 < (22 (462 — 24 24— 2 F) - uz) dt + 4t2(1 - q2) (U2 40Dy oy

(2 (422 — 14 22D) =2 ) @21 - ?)p + 22 d(1 - d2) = F(d, p), (18)

where p = |x| < 1.

To obtain an estimate of |b,b, — b3|, we must maximize F(d, p) in [0,1] x [0,1]. So,
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6F(d,p) _ 2 2 (1 d ) d(l—d) 4t 2 th 4t 2 2
TR = 8e7(1 - d?) (%55 Do+ (£ (42 -1+ D) -Zp) 21— d?).  (19)

For any fixed d with 0 < d < 1 and for 0 < p < 1 and, from Eq. (19), we notice thatZ—Z > 0.As

a consequence F(d, p) is an increasing function of p and therefore it cannot have a maximum
value at any point in the interior of the closed square [0,1] x [0,1]. Furthermore, for fixed d €

[0,1], we have

OrélgsxlF(d,p)zF(d,l)zG(d) (20)
o= (200 0 5) -2 (52) e (o-54) 1)+ )+
(%(2t2(2+%)—1+t)—%(u+%))d2 +A;i22 . (21)
Let

e )2 (5 2) (o240 4 )+ o3,
]Z—AC(2t2(2+AD)—1+t) ‘)‘;( ) I = —zand v =d2 (22)

So, J;v2 + J,v + J5 isaquadratic function and then it is a parabola whose orientation is determined

by the sign of J;. Now, since

Js; <0, h<s-%&,
max (V2 + v+ ) =416+ 4+ 20 iz =% or <0z -3,
| s h>0, L <-2,
and therefore, we have
(I J2<0, i <-%2,
|b2b4—b§|g!16]1+4]2+]3; J, =0, ]1>_]EZ 0r]2<0]1>—%2'
41a)sJE J2

YR J2>0, ]1<_§

where, J;, J,, J3 are given by Eq. (22).

The following corollary is obtained by assuming § = 0 in the above theorem.

Corollary 2.7.If h € K(6,t,q), then

4t2 J2
|b2b4 b3|_ ] 1)2; ]2<0 ]1<_:'
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12| < 16 [ 3( _ 1 )_ 2( [2]4+([3]4-2 )_ ( _
Ib2bs = b3| < ]—1)([4 ) let7{1 ([214-1)? 6t ([Z]q—l)([z]q—1)+2 (it

4([214+[314-2)([2] q(4t2—1)+1)) + 3] 36t2 16([2]g(4t%-1)+1) (( 3t

([Z]q_l)z([3]q—1) ) ([z]q_l)([3]q—1) [3]q_1) —_
[2]4(4t2-1)+1 ; ;
D) 20z —;2 or)y<0,)y 2 -,
4t2
|b2b4 b3| G _1)2 -

2
4t ( ,_[2lg+Blg-2 \_ at [ [21g(at?-1)+1 ot
(([z]q—1)([4]q_1)\2t2(2 - ([z]q—1)([3]q_1)) 1+t) [81g-1\([21q-1)([31q-1) ' [3]q_1>>
S | B N S 2]q+[31q-2 _ _([2]q+[3]q—2)([2]q(4t2—1)+1)> )
(([z]q_l)([4]q—1)<4t3<1 ([z]q—1)2) th(([Z]q—l)([S]q 1)+2) t<3 ([Z]q—l)z([S]q—l) +1
! 4t2 [2]g(4t2-1)+1 ( [2]q(4t2-1)+1 at )
([z]q 1% (21g-1)(Blg-\[2lg-1)(Blg-1) Blg—1

; J2>0,

\.
)

J2

< 22
h=-73.

The following corollary is obtained, by taking § = 1 in the above theorem.

Corollary 2.8.If h € K(6,t,q), then

4t2 ]
|byby — |_m, J2<0, i< -2,
<62 [ g2 (%) _ ( _ 4(1+[21q)(8c2—1)) ] sot*
|byby — b3| SNTPE ]q[4]q[ 6t 7P tl11 2, +3 é+
16(8t%2-1)(3t-8t%+1 J J
[z])g([s]g ); J2 20,y =2—-Z or]; <0, =2 -2,
4t (2t2(3p]q+1)_1+t) atet2t-1)\
|b,b, — b2| < 4 [2]g[3]q[4]q\ [2]q 213313 . .
2 317 2130315 4t /_2t2(1+3[2]q)_t(3_([2]q+1)(8t2-1))+1),4t2—(8t2—1)(3r2—4t-1) 2
4 [2]q[3]q[4]q\ [2]q [21q ' [2]‘21[3]5

J2
< —=
O)]l— g’
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3. CONCLUSION

In this article, we were able to define a new subclass of univalent functions and obtain bounds for
the coefficients of functions in this subclass. Also, considering the importance of GFT and its wide
application, especially in physical and engineering issues, we have studied other issues in this field,
including the Fekete - Szegd and Second Hankel Determinant problems. The bounds obtained in
this article are useful in practical problems such as electromagnetism and electrostatics, fluid

mechanics, control theory and electrical engineering.
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