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A NEW SUBCLASS OF BI-UNIVALENT FUNCTIONS OF
COMPLEX ORDER DEFINED BY THE SYMMETRIC
Q-DERIVATIVE AND SUBORDINATION

MOHAMMAD EL-ITYAN!*, TARIQ AL-HAWARY?, SUHA HAMMAD? BASEM FRASIN*

ABSTRACT. In this paper, we introduce a new subclass of bi-univalent func-
tions of complex order, using the symmetric g-derivative with subordination
principles. We obtain upper bounds for the coefficients |ca|, |c3| and esti-
mate an upper bound for the Fekete-Szegd problem within this new subclass

ML (¢, 0, ¢).

1. INTRODUCTION

Let A be the class of analytic functions ¥ in ¢ = {Z € C: |Z]| < 1}, such that
T'(0) — 1 = %(0) = 0. So, each function ¥ € A has the following form of Taylor
series expansion:

TZ) =2+ a2 Zey. (1.1)
1=2

Let S be a subset of A containing functions of the form (1.1) that are also univalent
within .

For two analytic functions T and £ in 1, the function ¥ is considered subordi-
nate to £ and denoted by T(Z) < L(Z) for all Z € 1, if there exists an analytic
function @w(Z) in ¢ and satisfies w(0) = 0 and |w(Z)| < 1 for all Z € 9, such
that (Z) = L(w(Z)). This means that each function T € S has an inverse T!
that meets the following requirements

THIZ) =2, Zev,
and
TET N (w) =w, |w <r(%); 70(%) >

AN,

The expression for the inverse function T! is:
TN w) =w — cuw? + (22 — ¢c3)@® — (563 — Beges +cq)ww* + -+ - .

We refer to [7] . A function T within the class A is considered bi-univalent
in 1 if T and T~! are univalent in 1. The class of bi-univalent functions in 1
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is symbolized by ¥ (see [9]). Lewin [19] investigated the class 3 and showed
that obtaining a bound of |cz| < 1.51. Later, Brannan and Clunie [1] proposed
that |cy| < v/2. Netanyahu [24] subsequently showed that the maximum value of
lea| < %. Brannan and Taha [5] presented subclasses in ¥ that are comparable to
the starlike functions S*(5) and convex functions K (/) of order § (0 < S < 1).
They also introduced the classes of bi-starlike functions S5 (/) and bi-convex
functions Kx(f). They provided non-sharp estimates for the initial coefficients
of these classes. Bounds for different subclasses have recently been studied by a
number of writers ( see [2, 9, 13, 15, 20, 23, 27, 28] ). However, there is limited
knowledge regarding the bounds on the general coefficient |¢,| for « > 4. Only
a few studies have addressed the general coefficient bounds |¢,| ( see [, 10, 10]
). The problem of estimating the coefficient |¢,| for « € N — {1,2, 3} remains an
open problem.

Chebyshev polynomials play a crucial role in numerical analysis, with four
distinct types. Most studies focus on the first two kinds, denoted as T,(t) and
U,(t), due to their wide range of applications. For further details, see [0, 21].

The first and second kinds of Chebyshev polynomials are familiar in mathe-
matics. For ¢ € (—1,1), they are defined as:

sin(z 4 1)6
T,(t) = cos0 and U,(t) = g
where 1 represents the degree of the polynomial, and ¢ = cos 6.

A subfield of mathematics known as g-calculus, which focuses on the study
of functions and operators in the setting of a parameter ¢ (where ¢ is usually
a real or complex number), introduced the g-derivative, a generalization of the
classical derivative. In the g-deformed space, it offers a method for differentiating
functions.

Fractional g-calculus plays a key role in studying various subclasses of analytic
functions. For instance, it extends the theory of univalent functions through
g-calculus. Additionally, fractional g-integrals and g¢-derivative operators are
widely used to introduce and analyze new subclasses of analytic functions (see

[1, 12, 14, 25]). Further, Purohit and Raina [20] investigated how fractional
g-calculus operators can be applied to define new classes of analytic functions.
Afterwards, Mohammed and Darus [22] examined the geometric properties of

these g-operators within certain analytic function subclasses.

We begin by presenting the fundamental definitions and concepts of g-calculus
for 0 < ¢ < 1, see [I1]. For complex-valued functions T(Z), the definitions of
fractional g-calculus operators are reviewed as follows:

2(2)-%qZ2)
D,5(2) = Gz LZ#0,
g(2),  ifZ=0,

(1.2)
for ¢ € (0,1). Tt is clear that

lim D,T(Z) = T(2)

q—1-
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for ¥ given by (1.1). The formula for the g-derivative of the function Z* is as
follows:

D,2' =[1],2", 1€N,

where :
Wy =>_d" [0],=0
k=1

is called the basic number 2. It follows that:

1_ YA
[, = 1_2, ql_iglﬁ[l]q:l for ¢ € (0,1).

And on a product of functions, the Leibniz rule for powers of the g-derivative is:

1 ; t — 4—
DyE0(2) =3 () DS 2Lt ),
k=0 q

Y

where ( k

)q is the ¢g-binomial coefficients given by

(/Qq: ﬁ wk €N

For k =0,1,2,---, such that

n

[2]q! = H[k]qa [0]g! =1,

k=1
where [2],! is the g-factorial function. Note that

lim [2],! = 4!

q—1-
is the factorial function, and

i (o), ()

are binomial coefficients. For more details about some properties of the difference
operator D, see [3] . It follows that

DP%T(2) = D, (Dy%(2)), and DYI(Z) =D, (DI VZ(2)).
Definition 1.1. [18]. The symmetric g-derivative IN)QT of a function ¥ given by
(1.1) has the following definition:

T(q2)-%(¢"'2)
ﬁqT(Z) = (¢—¢~H2 > for Z # 0,
T'(0), for Z = 0.
From (1.3), we have that
D,Z' = [z]qZ“l.

And a power series expansion of ﬁq‘l is given by

DE(2) =1+ [,z
1=2
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where ¥ has the form (1.1) and [z]q = ?1 qq

7 —1

. Verifying the properties
Dy[T(2) + L(2)] = DI(Z) + D,L(Z),

and
D, [T(2)L(2)] = T(q ' 2)DyL(2) + L(aZ)DZ(2).
Finally, we obtain the relation given below:

D,X(2) = Dp%(q' 2),

and
= L{gw) — L(q" @) o >
D,L(w) = G- m =1-[2],com + [3](1(203 —c3)wm 4
We note that if t = cos X where x € (—% %) then
1 sin((z + 1)
H(Z,t —_— = z', Ze
(2:1) = 1-2tZ+22 21: sin X ’ ¥
Thus,
H(Z,t)=1+2cosx Z+ (3cos’ x —sin® x)Z* .-, Z €1
Next, we write
HZt)=1+U M0 Z+Ut)Z2*+---, Ze, te(-1,1)
where U, 1(t) = % (for + € N) are the Chebyshev polynomials of the

second kind. Additionally, it is acknowledged that
U(t) = 2tU,_1(t) — U,_»(t)
and
Uil(t) =2t, Us(t) =4t —1, Us(t) =8> —4t, . (1.3)

The Chebyshev polynomials 7,(t), for ¢ € (—1,1), of the first kind have the
following generating function:

> 1—tZ
g =— "2  z
; (*) 1-2Z + 22 €Y

Definition 1.2. A function ¥ € ¥ given by (1.1) is be in the class ﬁqz(t, 0,(), if
satisfied:

1 1
—<t<l,09,(eRZey (1.4)

9, ot L H(Z —
@E2)™™ < H(2,t) =5 =5 5

and

—~ 1 1
(D,L(w)) < H(w,t) = —<t<l,0(ER e, and L=F*

1—2tw +w? 2
Our paper focuses on utilizing Chebyshev polynomial to derive the initial coef-
ficients of certain subclass of complex order defined through the symmetric ¢-
derivative. Fekete-Szego inequalities are also established for the class ﬁ% (t,0,0).
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2. ESTIMATING COEFFICIENTS FOR THE CLASS IMML(t, o, ()
We need the next fundamental lemma to prove our main theorems.

Lemma 2.1. [13]. If the function p belonging to P (P be the class of analytic
functions with a positive real part, including the functions p : ¢ — C that satisfy
Re(p(2)) >0, p(0) = 1) is given by

P(2)=1+0LZ+ L2+ 13234 -,
then || <2, forie N={1,2,---}.
Next theorem, focus on estimating the coefficients for function in the class
M1, 0. ).

Theorem 2.2. Suppose T defined by (1.1) is in the class ﬁﬂquz(t, 0,C) , where
q€(0,1),0,( € R Then:

2\/2t

lea| <

and
2t 412
les] < = —

Blle+icl 2 Jo+icP

Proof. Since ¥ € ﬁ%(t, 0, (), then, there exist two functions h and v, which are
analytic in v, satisfying h(0) = v(0) = 0, |h(Z)] < 1, and |v(w)| < 1 for all
Z,w € 1), such that:

(D,T(2))* = H((Z).1) (2.1)
(DyL(@))?+ = H(v(w),1) (2:2)
Next, let the functions p and d be defined as:
1+ h(Z
and .
d(w) = 11——2})23 =1+dw+dw?+---
So,
_p2)-1_1 Lo Loz
hZ) = W21 2p12+ 2(p2 2p1)Z + (2.3)
and i) . .
_dwm) -1 _1 Lo Lty o
v(w) = A=) 1 2d1w+ 2(d2 2d1)w + (2.4)

By combining equations (2.1) (2.2), (2.3), and(2.4) :

(B,5(@) = 14 G0mZ + (00 + 500 (= 332 ) 224
(2.5)

\/‘4(9 +iQ)t? (ﬁq + @3@ —1+i¢)/2— (o + iC)ﬁj) +(2t+1) ((g +iC)?

—~2

2],

)
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and

— . 1 1 1 1

Based on (2.5) and (2.6), it is obtained that:
o1 Ui(?)

(e +iQ)[2],c = —=p1, (2.7)

(0 +iC)[3],cs+ (o iC)(QQ_ L+ic) <f2v]q>2 ¢ = U12(t> (pz - % + Uz(t)pi
., (2.8)
—(o+iQ)[2],c2 = 12(t) dy, (2.9)

and

(o+iC) [3]q(2c§—c3)+

__ (Q + ZO(Q -1+ ZC) <i§]q>2c§ = U12<t) (dz — %% +UQT(t)d%'

2
(2.10)
From equations (2.7) and (2.9), it is derived that:
and 2(1)
, = \2 Ui (t
20+i¢7 (B,) & = T (2 + ) (212)

By adding (2.8) to (2.10), it is obtained that:

Ui(t)

(2(9 + iOEﬂq + (0 +1iQ) (0 — 1 +iC) ([f2v]q> 2) cg St 1574 (po + d2)+M

4
(2.13)

5 (pi + d})

Substituting (2.12) into equation (2.13), it has been found that:

(2(0_|_ Z’C)I?T]q + (0+1iQ)(o—1+1C) (mq)Q — % (2(Q+iC)2 (mq>2)> c5

_ Ul;t) (ps + ) (2.14)

Using Lemma 2.1 and equation (1.3) foe equation (2.14), we get:
2t/2t
—~ —~92 —~2 —~2
[t iy (Bl, + Blte— 1+ 10)/2 (o i) + 2+ 1) ((o-+ 0By

From subtracting (2.10) from (2.8) is:
T U1 (t)

lea| <

, Us(t
0+i0B], ar—23) = 2 gy —ay+ 2D ity (2as)
In view of (2.11) and (2.12), it is obtained that (2.15):
Ui (t
C3 = #)N(m—dﬂﬂfg

4(0+i¢)[3],
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Ui(t U2(t) (p? + d?
_ ‘1( )N (p2 i dz) + 1( ) (pl Nl) - (216)
4o +i¢) ([3,) 8(o+i0)* (121,

As indicated by Lemma 2.1 and equation (1.3) , we have

2t 4t?
—~2

2l lo+ic2

3] < = :
3,10+ ic]

O

By substituting ¢ = 0 in the previous Theorem, yields the following outcome:

Corollary 2.3. Suppose T defined by (1.1) is in the class ﬁ%(t, 0,0) , where
q€(0,1),0 € R Then:

o] < 2t\/2t
\/‘4@52 (T?T]q 4 (0—1)/2 (@)2 —0 <f2v]q>2) 42+ 1) ((@)2 ([?]q)z)
and
2t 42
les| < +

() ()

Remark 2.4. By substituting o = 1 in the previous corollary, the results obtained
align with those presented in [3].

3. FEKETE-SZEGO FOR THE CLASS ﬁ%(t, 0,0¢)

In this section, the focus is on the Fekete-Szego inequalities for the function in
the class ML (¢, o, ().

Theorem 3.1. Suppose T as defined by equation (1.1), belongs to the class
ML(t, 0,C), where n, 0, € R, then
(@) +200-1+i0)(Bl,)* ~a(e i) (B],) ) P+ @+ 1) (0+i0)? (7],)

2 1—nl < __
(o+i0)@l,) Jor |1 —=n| = NERE ’

ST for |1 — > (@) +200-1+i0)(Bl,) -~ (e ti0)(B],) ) -+ @t 1) (0+i0)? (7],)

lc3—nc3| <

4([3],)
Proof. From equations (2.14) and (2.16), it is derived that:
Uy (t
s —ncs = (1—n)c; + %(m —dy)
4(o+1i¢)[3],

Also, using equation (2.14) | we get
(1 —n) (U7 () (p2 + da))

2 __
C3—1Cy = — 2 ——

20 +iQURL) (23], + (0 = 1+Q)2], ) = (Ua(t) = a(®) (4(0 + )22, )
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%(m —dy).
40 +1i¢)([3],)

1 1
( <”)+4<@+z‘c><[31q>>p +< g 4<g+z<><[31q>> ]

(1= nUE) |
20+ iQ)U®) (208], + (o = 1+iQ)2],) = (Ua(t) — 1 (1)) (40 +i)2[2], )

As indicated by Lemma 2.1 and equation (1.3) , we have

Simplify to:

c3 — 'r]cg = Ui (t)

where

T(n) =

(Bl +2(0-1+i0)(Bl,)*~a(oti0)(2],) ) -+ e+ 1) (0+i0)* (1], )
4([3],)t2 ’

(@) +200-1+i0) (12],) - (e+i) (B],) ) 2+ e+ 1) (0+i0)? (12],)°
4([3],)t2 ‘

2 g1 — | <
co@, forlt-nl<

|c3—nc3| <

8t|T(n)|  for [l —nl =
0J

By substituting ¢ = 0 in the previous Theorem, yields the following outcome:

Corollary 3.2. Suppose T, as defined by equation (1.1), belongs to the class
ML(t, 0,0), where n,0 € R. Then

_ (@) +200-1)(R],) - 40)(E],) ) P+ e+ 1)(0%(E],)°

|es—ne3| < Q[%E]q ot == 4(3],)22 ’
8| Y(n)| for|l—mn|l > <(4(i§]q)+2(g1)(mq)2:(%(Eq)z)t2+(2t+1)(9)2([AQL)Q’
q
where
() _ (L= n)U7®) _

B 20U2(t) (2[3]q +(o— 1)[2]q) — (Us(t) — UL(1)) (4<@)2[2]q)

Remark 3.3. By substituting ¢ = 1 in the previous corollary, the results obtained
align with those presented in [3].

Acknowledgment. We would like to express our sincere gratitude to the re-
search team for their valuable collaboration and insightful ideas. We also extend
our thanks to the editors for their wonderful comments, which greatly enhanced
the quality and beauty of this research.

REFERENCES

1. H. Aldweby and M. Darus, A Subclass of Harmonic Univalent Functions Associated with
q-Analogue of Dziok-Srivastava Operator, International Scholarly Research Notices, 2013(1)
(2013), 382312.https://onlinelibrary.wiley.com/doi/pdf/10.1155/2013/382312


https://onlinelibrary.wiley.com/doi/pdf/10.1155/2013/382312

UPPER BOUNDS FOR BI-UNIVALENT FUNCTIONS AND FEKETE-SZEGO INEQUALITM9

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

S. Altinkaya, and S. Yalcin, On the Chebyshev polynomial coefficient problem of some
subclasses of bi-univalent functions, Gulf journal of mathematics, 5(3) (2017), 34-40.
https://gjom.org/index.php/gjom/article/view/105

S. Altinkaya and S. Yalcin, Fstimates on coefficients of a general subclass of bi-univalent
functions associated with symmetric g-derivative operator by means of the Chebyshev polyno-
mials, Asia Pacific Journal of Mathematics, 4(2) (2017), 90-99.https://apjm.apacific.
org/PDFs/4-2-90-99.pdf

D. A. Brannan and J. Clunie, Aspects of contemporary complex analysis, No Title, 1980.
D. A. Brannan and T. Taha, On some classes of bi-univalent functions, In Mathe-
matical Analysis and Its Applications. Elsevier, (1988), 53-60.https://www.scirp.org/
reference/referencespapers?referenceid=1148143

E. Doha, The first and second kind chebyshev coefficients of the moments for the gen-
eral order derivative on an infinitely differentiable function, International Journal of Com-
puter Mathematics, 51(1-2) (1994), 21-35.https://www.tandfonline.com/doi/abs/10.
1080/00207169408804263

P. Duren, Grundlehren der Mathematischen Wissenchaffen, Univalent Functions, Springer:
New York, NY, USA; Berlin/Heidelberg, Germany, 1983.

L. Esmet, M. El-Ityan and R. Habib, Geometric properties of neutrosophic q-Poisson distri-
bution series through B x operator. International Journal of Neutrosophic Science, 25(4)
(2025), 230-239. https://www.americaspg.com/article/pdf/3470

B. A. Frasin, T. Al-Hawary, F. Yousef and I. Aldawish, On subclasses of analytic
functions associated with Struve functions, Nonlinear Functional Analysis and Appli-
cations, 27(1) (2022), 99-110.http://nfaa.kyungnam.ac.kr/journal-nfaa/index.php/
NFAA/article/view/1521

B.A. Frasin, F. Yousef, T. Al-Hawary, 1. Aldawish, Application of gemeralized Bessel
functions to classes of analytic functions, Afrika Matematika, 32 (2021), 431-439.https:
//doi.org/10.1007/s13370-020-00835-9

G. Gasper and M. Rahman, Basic Hypergeometric Series, Cambridge University Press,
2011.

Y. A. P. GLU, Growth and distortion theorems for generalized G-starlike functions,
Advances in Mathematics, (1) (2016), 7-12.https://research-publication.com/amsj/
uploads/papers/vol-05/iss-01/AMSJ-2016-N1-2.pdf

T. Al-Hawary, M. O. Massa’deh and A. O. Fallatah, Inclusive Subclasses of Bi-univalent
Functions Specified by FEuler Polynomials, Furopean Journal of Pure and Applied Math-
ematics, 17(4) (2024), 3386-3398.https://www.ejpam.com/index.php/ejpam/article/
view/5334

T. Al-Hawary, A. Amourah, A. Alsoboh, O. Ogilat, I. Harny and M. Darus, Applications
of q- Ultraspherical polynomials to bi-univalent functions defined by q- Saigo’s fractional
integral operators, AIMS Mathematics, 9(7) (2024), 17063-17075.https://www.aimspress.
com/article/doi/10.3934/math.2024828

T. Al-Hawary, I. Aldawish, B. A. Frasin, O. Alkam and F. Yousef, Necessary and Sufficient
Conditions for Normalized Wright Functions to Be in Certain Classes of Analytic Func-
tions, Mathematics, 10(24) (2022), 4693.https://www.mdpi.com/2227-7390/10/24/4693
S.G. Hamidi and J.M. Jahangiri, Faber polynomial coefficients of bi-subordinate func-
tions, Comptes Rendus Mathématique, 2016, 354(4): 365-370.https://comptes-rendus.
academie-sciences.fr/mathematique/item/10.1016/j.crma.2016.01.013.pdf

F. H. Jackson, On g-functions and a certain difference operator. Earth and Environmental
Science Transactions of the Royal Society of Edinburgh, 46(2), (1909), 253-281.https:
//www.scirp.org/reference/referencespapers?referenceid=1794268

B. Kamel and S. Yosr, On some symmetric q-special functions. Le Matem-
atiche, 68(2) (2013), 107-122.file:///C:/Users/mohammad/Downloads/admin, +Journal+
manager , +brahim.pdf


https://gjom.org/index.php/gjom/article/view/105
https://apjm.apacific.org/PDFs/4-2-90-99.pdf
https://apjm.apacific.org/PDFs/4-2-90-99.pdf
https://www.scirp.org/reference/referencespapers?referenceid=1148143
https://www.scirp.org/reference/referencespapers?referenceid=1148143
https://www.tandfonline.com/doi/abs/10.1080/00207169408804263
https://www.tandfonline.com/doi/abs/10.1080/00207169408804263
https://www.americaspg.com/article/pdf/3470
http://nfaa.kyungnam.ac.kr/journal-nfaa/index.php/NFAA/article/view/1521
http://nfaa.kyungnam.ac.kr/journal-nfaa/index.php/NFAA/article/view/1521
https://doi.org/10.1007/s13370-020-00835-9
https://doi.org/10.1007/s13370-020-00835-9
https://research-publication.com/amsj/uploads/papers/vol-05/iss-01/AMSJ-2016-N1-2.pdf
https://research-publication.com/amsj/uploads/papers/vol-05/iss-01/AMSJ-2016-N1-2.pdf
https://www.ejpam.com/index.php/ejpam/article/view/5334
https://www.ejpam.com/index.php/ejpam/article/view/5334
https://www.aimspress.com/article/doi/10.3934/math.2024828
https://www.aimspress.com/article/doi/10.3934/math.2024828
https://www.mdpi.com/2227-7390/10/24/4693
https://comptes-rendus.academie-sciences.fr/mathematique/item/10.1016/j.crma.2016.01.013.pdf
https://comptes-rendus.academie-sciences.fr/mathematique/item/10.1016/j.crma.2016.01.013.pdf
https://www.scirp.org/reference/referencespapers?referenceid=1794268
https://www.scirp.org/reference/referencespapers?referenceid=1794268
file:///C:/Users/mohammad/Downloads/admin,+Journal+manager,+brahim.pdf
file:///C:/Users/mohammad/Downloads/admin,+Journal+manager,+brahim.pdf

120  MOHAMMAD EL-ITYAN, TARIQ AL-HAWARY, SUHA HAMMAD, BASEM FRASIN

19

20.

21.

22.

23.

24.

25.

26.

27.

28.

. M. Lewin, On a coefficient problem for bi-univalent functions, Proceedings of the American
Mathematical Society, 18(1) (1967), 63-68.https://www.sciepub.com/reference/126538
A. Lasode, and T. Opoola, Fekete-Szego estimates and second Hankel determinant for a
generalized subfamily of analytic functions defined by g-differential operator, Gulf Journal
of Mathematics, 11(2) (2021), 36-43. https://gjom.org/index.php/gjom/article/view/
583

J. Mason, Chebyshev polynomial approzimations for the L-membrane eigenvalue problem,
SIAM Journal on Applied Mathematics, 15(1) (1967), 172-186.https://www.jstor.org/
stable/2946162

A. Mohammed and M. Darus, A generalized operator involving the q-hypergeometric func-
tion. Matematiki Vesnik, 65(254) (2013), 454-465.https://eudml.org/doc/261257

G. Murugusundaramoorthy, B.A. Frasin and T. Al-Hawary, Uniformly convex spiral func-
tions and uniformly spirallike functions associated with Pascal distribution series, Mathe-
matica Bohemica, 147(3) (2022), 407-417.https://articles.math.cas.cz/10.21136/MB.
2021.0132-20

E. Netanyahu, The minimal distance of the image boundary from the origin and the second
coefficient of a univalent function in |Z| < 1. Archive for Rational Mechanics and Analysis,
32(2) (1969), 100-112.https://link.springer.com/article/10.1007/BF00247676

H. Ozkan, Coefficient inequalities for g-starlike functions. Applied Mathematics and Com-
putation, 276 (2016), 122-126.https://dl.acm.org/doi/10.1016/j.amc.2015.12.008

S. Purohit and R. Raina, Fractional g-calculus and certain subclass of univalent analytic
functions, Mathematica, 55(78) (2013), 62-74.https://math.ubbcluj.ro/~mathjour/
fulltext/2013-1/purohit-raina.pdff

S. Sivasubramanian, R. Sivakumar, S. Kanas and Seong-A Kim, Verification of Brannan
and Clunie’s conjecture for certain subclasses of bi-univalent functions, Annales Polonici
Mathematici, 113(3) (2015), 295-304.https://scholar.google.com/scholar?cluster=
10844332740122754850&hl=ar&as_sdt=0,5

M. Shrigan, Coefficient estimates for certain class of bi-univalent functions associated with
k-Fibonacci Numbers, Gulf Journal of Mathematics, 14(1) (2023), 192-202.https://gjom.
org/index.php/gjom/article/view/1096/407

! DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, AL-BALQA APPLIED UNIVER-

SITY, SALT, JORDAN.

Email address: Mohammad65655vv22Q@gmail. com

2DEPARTMENT OF APPLIED SCIENCE, AJLOUN COLLEGE, AL BALQA APPLIED UNIVER-

SITY, AJLOUN 26816. JORDAN

Email address: tariq amh@bau.edu.jo

SDEPARTMENT OF MATHEMATICS, COLLEGE OF EDUCATION FOR PURE SCIENCES —UNI-

VERSITY OF TIKRIT , IRAQ.

Email address: suhajumaal987@tu.edu.iq

4DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, AL AL-BAYT UNIVERSITY, P.O.

Box: 130095 MAFRAQ, JORDAN

Email address: bafrasin@yahoo.com


https://www.sciepub.com/reference/126538
https://gjom.org/index.php/gjom/article/view/583
https://gjom.org/index.php/gjom/article/view/583
https://www.jstor.org/stable/2946162
https://www.jstor.org/stable/2946162
https://eudml.org/doc/261257
https://articles.math.cas.cz/10.21136/MB.2021.0132-20
https://articles.math.cas.cz/10.21136/MB.2021.0132-20
https://link.springer.com/article/10.1007/BF00247676
https://dl.acm.org/doi/10.1016/j.amc.2015.12.008
https://math.ubbcluj.ro/~mathjour/fulltext/2013-1/purohit-raina.pdff
https://math.ubbcluj.ro/~mathjour/fulltext/2013-1/purohit-raina.pdff
https://scholar.google.com/scholar?cluster=10844332740122754850&hl=ar&as_sdt=0,5
https://scholar.google.com/scholar?cluster=10844332740122754850&hl=ar&as_sdt=0,5
https://gjom.org/index.php/gjom/article/view/1096/407
https://gjom.org/index.php/gjom/article/view/1096/407

	1. Introduction
	2. Estimating Coefficients for the Class M"0365Mq(t,,)
	3. Fekete-Szegö for the Class M"0365Mq(t,,)
	References

