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Abstract

Recently, interesting results have been obtained by studying Rabotnov functions. In this article, using the normalised Rabotnov
functions and the concept of subordination related with Horadam polynomial, a new subclass of analytic bi-univalent function is
introduced. Further, determining the Taylor-Maclaurin coefficients for the functions belonging to this subclass, the Fekete-Szego
inequality and Hankel determinant has been investigated.

Keywords: Analytic, bi-univalent functions, Rabotnov function, Horadam polynomials, coefficient estimates, Fekete-Szego
inequality, Hankel determinant

2020 MSC: 30C45, 30C50

1. Introduction, definitions and preliminaries

Let A denote the class of functions f defined in the open unit disk A = {¢ : ¢ € Cand || < 1} and normalized by
the conditions f(0) = 0 and f"(0) = 1 with the Taylor series expansion

fO=¢+) i, en (L.1)

k>2

Let S be the subclass of functions in A which are univalent in A.
The class P consists of functions that are analytic in the open unit disk A and satisfy R(p(¢)) > 0. Each p € P
has the series expansion

PO =1+ ) wd (1.2)

k>1

For functions f € A given by (1.1) and g € A given by

g0 =+ Y alt, e,

k>2
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we define the Hadamard product (or convolution) of f and g by

FQ) =+ Y abil, zeA.

k>2

Suppose that f, g € A then f is said to be subordinate to g if there exists an analytic function w such that

w(0) =0, [w@ <1 and f()=gw(), (€.

This subordination is denoted by

f<g or f({)<gl), (Leh.

In particular if g is univalent in A,

f<8 (e = f(0)=g(0) and f(A)CgA).

The /"* Hankel determinant H;(k), Yk, € N was studied by Noonan and Thomas [21] which is defined as

b b1 ... b
Hik) = by b2 ... by B =1) (13)
byt b oo bryoro
For/ =2 and k = 1, (1.3) reduces to
_bv Do _ o,
Hz(l)_‘bz b3 _b3 bz[ bl - 1]9

which is the well known Fekete-Szego inequality |b3 — ,ub%l with the special case u = 1.
For [ =2 and k = 2, (1.3) reduces to

by b3

Hy(2) = by by

= byby — b3,

which is called as the second Hankel determinant. The coefficient functional has been studied by many researchers
like Sokdl and Sivasubramanian [12], Rajya Lakshmi et al. [19] and Ali et al. [3] for certain subclasses of G.

1.1. Rabotnov function

In 1948, Rabotnov [24] a renowned specialist in solid mechanics introduced a distinct function while studying
problems in visco-elasticity. His wide-ranging research contributions span plasticity, creep theory, hereditary me-
chanics, fracture mechanics, nonelastic stability, composite materials and shell theory. The function he proposed is
now known as the Rabotnov fractional exponential function or simply the Rabotnov function and is expressed as
follows:
¢ k(1+9)

e

M naepyt o 060 (9

Vo)=Y

k=0

(cf: [24D).
This function can be regarded as a special case of the classical Mittag-Leffler function which frequently appears
in the analysis of fractional integral and differential equations. Their connection is given by

Do) = My sy (6277,

where It represents the Mittag-Leffler function and ¢, ¢, € C (¢f. [20]). Extensive studies of the Mittag-Leffler
function and its various generalizations may be found in [2, 6, 7].
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It is evident that the Rabotnov function 9, (({) does not belong to the standard class 2. For this reason researchers
have considered a normalized form of the Rabotnov function for ¢ > 0 and ¢ > 0 which is defined as follows:

1 (p + 1)

Tk+py 0 @>71he0

. 1
U, ;) =T + )y e (5”0) ¢+ Z

(cf: [5D.

Geometric properties such as convexity, close-to-convexity and starlikeness of this normalized function were
recently examined by Eker and Ece in [10]. The above power series clearly converges for all values of the argument
and when o = 0 the expression simplifies to the standard exponential function exp(£().

In this context the normalized Rabotnov function can be written as

' (p + D
S Trirg S @7 TEO

£+ ka(m (1.5)

k>2

Up, 6:0)

where
T+ 1)

L(k(1 + )
Based on this representation, we now introduce a linear operator (E? : A — A defined by

() =T 6:0) * f(O), { €A,

where the symbol “x” denotes the Hadamard (or convolution) product. Thus if f € U has the form (1.1) then

€ fQ) =+ ) Vg, Obul*, €A, (1.7)

k=2

Di(0) = (1.6)

For simplicity of notation, we specify the following initial coefficients

_ (M(p+ 1)
Da(p, ) = T2 +p) (1.8)

and
CT(p + 1)

Vs3(p, ) = m

1.2. Horadam polynomials

The Horadam polynomials were introduced by Horadam [14] as a generalization of second- order linear recur-
rence relations encompassing several well-known polynomial sequences such as Fibonacci, Lucas, Pell and Cheby-
shev polynomials as special cases. Owing to their flexible algebraic structure these polynomials have found wide
applications in number theory, combinatorics, matrix theory and study of differential equations.

The Horadam polynomials B (x, ¢, d; s, t) or briefly B, (x) are given by the following recurrence relation

Bi(x) =c, Ba(x) =dx and By(x) = sxBp_1(x) + 1B_2(x), (k= 3), (1.9)

for some real constants ¢, d, s and ¢ (cf. [13, 14]).
The generating function of the Horadam polynomials B;(x) is

Mo = 2 W0d = s (1.10)

(cf. [14D).
The following special cases of the Horadam polynomials can be obtained by appropriately choosing the parameters
¢,d,s and t (cf. [14]):
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(i) Forc=d=s=1t=1, weacquire Fibonacci polynomials F(x).
(ii)) Forc=2andd = s =1t=1, we get the Lucas polynomials L;(x).
(iii)) Forc=1t=1andd = s = 2, we obtain the Pell polynomials P (x).
(iv) Forc=d=s=2andt =1, we acquire the Pell-Lucas polynomials Q(x).
(v) Forc=d=1, s=2andt= -1, we get the Chebyshev polynomials T (x) of the first kind.
(vi) Forc=1, d=s=2andt= -1, we have the Chebyshev polynomials U(x) of the second kind.
1.3. Bi-univalent function class
Since univalent functions are injective they admit inverses although such inverses may not necessarily be defined

throughout the unit disk A. However, the famous Koebe one—quarter theorem (see [9]) guarantees that the image of A
under any f({) contains a disk of radius i. Consequently for every f € S there exists an inverse f~! satisfying

Q) =¢ €ed) and g(f@)=¢ € <r(f); r(Hz1/4

Moreover the inverse function is given by
g(f) = fﬁl(f) =&- (lzfz + (2(122 - 613)63 - (5(132 - Sapas + (l4>f4 o (1.11)

A function f € S is called bi-univalent if both f and its inverse f~! are univalent in A. We denote by X the family of
all such bi-univalent functions in & represented by (1.1). For instance, the functions

1 1
fm:ﬁv, f2<4>=510g(1—f§) and  f3(0) = —log(1 - )

whose respective inverses are

<1 &

. _ & - _ 1
Fl©= ad @)=

+1 e

£
1+&

NG

These functions lie in X though the well-known Koebe function does not lie in X. The study of the class £ was
investigated by Lewin [17] and established the bound |b,| < 1.51. Subsequently, Brannan and Clunie [8] motivated by
Lewin’s result conjectured that |b;| < V2. Later Srivastava et al. [26] examined class X in connection with coefficient
problems a line of research that remains open for |by|, (k € N;k > 3). This work has motivated several researchers
in the theory of bi-univalent functions in X. Recently coefficient estimates for functions in the class of univalent
and bi-univalent functions associated with special polynomials such as the Chebyshev polynomials (see [11]), Faber
polynomials (see [15]) and Horadam polynomials (see [27]) have been determined.

Definition 1.1 (cf. [25]). For @ > 0 and 0 < 8 < 1, a function f belongs to the subclass S D(«a, ) if it satisfies
%(% )2 £O

(@) z I

Motivated by the earlier study on class S D(a,) (see [25]) and recent studies on bi-univalent functions (see
[4, 1, 11, 15, 28]) we introduce a new subclass of convex functions and a related subclass of bi-univalent functions
involving Rabotnov fractional exponential function subordinated with Horadam polynomial. These subclasses are
given in Definitions 1.2 and 1.3. For functions belonging to them we derive estimates for the initial Taylor-Maclaurin
series coefficients, Fekete-Szego inequalities and Hankel determinants.

CeA (1.12)

Definition 1.2. Fora > 0,0 < 8 < 1,9 > —1 and ¢ € C, a function f({) given by (1.1) belongs to the subclass
BEY (, x, Q) if it satisfies
€O
4

where c is the real constant as in (1.9).

€ f(0)
e

a( (€ r@) - ) <TI0 +1-c, (1.13)
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Definition 1.3. Fora > 0,0 < 8 < 1,9 > —1 and ¢ € C, a function f({) given by (1.1) belongs to the subclass
BEY (a, x, ¢, &) if both the following conditions hold

& £( . EFQ)

_%ZQ_QU@UG»—~i§£)<ruxo+l—c (114
and for g(&€) = f~1(¢) given by (1.11)

(EW , @’y”

4§§_4@%@)—ffﬂ<nma+bw, (115)

where c is the real constant as in (1.9).

2. Coeflicient estimates of the class Q?(i'f (@, x,¢) and %(‘.‘:f(a, X, )

This section establishes initial coefficient bounds for functions belonging to the classes %@?(a, x,{) and %(E? (a,x,Z,8).
These estimates form the basis for the subsequent study on the Fekete-Szeg6 problem and Hankel Determinant.

Let B = {w e A: |w()| <1, € A} and By be the subclass of B of all w such that w(0) = 0. The elements of By,
are known as Schwarz functions.

We will need the following lemma to prove the main theorem of this section.

Lemma 2.1 (¢f. [16]). If w € By is of the form

W)= ) i, (eA @.1)
k>1
then forv € C
|w> — vew?| < max{1, v]}. (2.2)

Lemma 2.2. [f p € B and has the series of the form (1.2), then

Ugrn — pugity] < 2 (2.3)
|ty — | < 2max(l1,[2n - 1]},n € C (2.4)
|Ju} — Kujup + Lus| < 2|J) + 1K = 2J] + 2|7 = K + L. (2.5)

We note that the inequalities (2.3) and (2.5) in the above lemma can be found in [22] and (2.4) is from [16].

Theorem 2.3. Let the function f({) € %(E?(a/, x,0). Then

|dlx]
b D E— 2.6
Pl e 20
|d x| dsx? + tc
|bg| < m max {1, T}, (27)

8ldsx? + tc||1 + sx| + 2dx|1 + 1]
by < (2.8)
! (1 -30)Va(p, )

and

2 |d x|
bz —vb <
|b3 27| (1

tc  vdx(1 =2a)93(p, £) ‘}
2a)Y3(p, 1)

1, - - — At
m“{‘” dx T (1= Da(p, O

2.9)

for some v in C.
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Proof. Let f({) be in the class %(Ef,’(a, x,{). We have two analytic functions # and v defined in the unit disk A such
that u(0) = v(0) =0
@)l = w1l + el +wsd +...| < 1

then
lu;] <1 for ieN. (2.10)

As f € BE) (e, x, ) we make use of (1.13)

(G}4
(€ £ - ﬁ) <MxH+1-¢

€f&O) a(
3 ¢

and it can equivalently be written as

1+ [1 + " Vulo, f)bkgk“] - a{l + > KDulp, f)bkgk“] =1+ 30 + Ba(Du(d)
k>2 k=2
+ B3()W)* + -+ —c. @.11)

From the equality (2.11) we get

(1+a) [1 + " Vulo, f)bkgk‘l] —a [1 + > kDo, f)bkg"‘l]

k=2 k=2
=1+ By (0 + [ Ba(ug + Vi |2+ —c. (2.12)
Comparing the coefficients of (2.12) we get
(1 = a)b22(9, ) = Ba(X)uy, (2.13)
(1 = 20)b393(, €) = Ba(X)uz + B3y (2.14)
and
(1= 32)b4V4(p, ) = Ba(N)uz + 2B3(Nujuz + Ba(x)us;. (2.15)
It follows from (2.13)
B ()
by= —————— 2.16
> =900 10
and
|dx]
bl < ——m——. 2.17
P om0 @10
Now we get
B (Duz + B3 (X2
by = 2.18
T 120030, 0 @19
|dxu, + 2(dsx? + tc)u%l
bs| <
(1 =2a)Y5(p, 0)
_ LW )
(1-20)0s(p. 0
where u = —%.
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From (2.15) we get

By (X)uz + 2B3(x)uguy + %4()6)14?

- (1= 30)03(p. )
|dxusz + (dsx® + to)uup + (ds*x> + tsex + tdx)u?l

(I =30)V4(p.0)

Now for some v € C and using the values of b, and b3 we get

|bal <

by - vb% _ Byr(x)uy + %3(x)u% -, %%(x)u%
(1-2a)93(p,0) (1 - @)*Va(p, )

dxu, + dsx2u% + tcu% dzxzu%

= -y

(1 =2a)Y3(p,0) (1 = a)*Va(p, 0
dx 2

= —Jup —nust,

T 2avip0 2~ ™l

_ _ Ic vdx(1-2a)93(p,0)
where p = —sx — = + NiETEREY
From Lemma 2.1 we have

|dx]

b3 — vb)2 _—
b3 =0 < T 20050,

tc  vdx(1 -2a)D3(p, {)
max{l,l— ¥+ 10 a0, 07 |}-

Theorem 2.4. Let the function f({) € %@f(a, x,¢,&). Then

|dx| Vl|dx]|

Iba| <
\/|<dx<1 - 2a)D3(p. 0) — sx(1 = @)*Va(p, OP)dx — te(1 — a)*Va(p, 0)?)

and
|dx]| |d? 7|
+

Ibs] < d =
I(1 =20)D3(p, O 1(1 = @)*Dalp, O)°

(2.19)

(2.20)

2.21)

Proof. Let f({) be in the class %(ﬁ?(a, x, £, &). We have two analytic functions u« and v defined in the unit disk A such

that u(0) = v(0) = 0,
()l = |u1{+u2§2 +u3{3 + l <1

and
V&)l = |V1W+V2W2 + v3w3 + .- | <1,

then
lul <1 and |yl <1 for ieN

As f e Q}@f(a, x, , &) we make use of (1.14) and (1.15)

& , &
"?D —a( (€r@) - f?{)) <M@y+1-c
and for g(¢) = f~1(2) given by (1.11)
G4 ;€
- ffg) - a( (€Fe@) - J;‘f)) <M +1-c
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Similarly

1+ [1 + > Dulp, f)bkgk“] - a{l + > Kulp, f)bkgk‘l] =1+ 80 + Ba(Du(d)

k>2 k>2
+B3()U) +--- = ¢

and

1+ (1 + > Wl f)bkf"‘lJ - a[l + > kDulp, f)bkf"‘l) = 1480 + Ba()v(@)

k>2 k=2

+ B3()(VE)) + -+ —c.

From the equations (2.25) and (2.26), we get

(1+a) {1 + > Velp, f)bkgk-l] -« [1 + > Do, é’)bkg“k"] =1+ B0 + [Ba()uy + B3| 2+ -+

k=2 k>2

and

(1+a) [1 + > Vil f)bkf"—'] - a[l + > KDulp, f)bkf"—'] = 1+ B¢

k=2 k>2

+[Ba(ows + B30R3] &+ —c.

Now comparing the coefficients of (2.27) and (2.28) we get

(I = a)D2(p, O)by = Bi(X)u;,
(1 =20)5(p, Obs = Va(x)uz + B3 (x)ur?,
—(1 = a)Va(p, )by = Bar(x)

and
(1 = 2a)(2by* = b3)V3(p, O) = B (), + B3(x)vy .
It follows from (2.29) and (2.31)
Uy = -
and
2(1 = @) Da(p, 0°ba* = By(x)? (> +v1?).
If we add (2.30) and (2.32) we get

2b,°(1 = 20)D3(p, ) = Ba(X) 1tz + v2) + B3(0) (> +v1?).

Substituting the value of (;® + vi?) from (2.34) in the right-hand side of (2.35), we deduce that
[2[%2<x>]2<1 - 2a)93(p, £) = 2B3(x)(1 — @)™V (p, f)z]bzz = [B2(0)P (2 + )

by = [B2(0) P (U2 + v2)
2[B2(0)12(1 = 20)Y3(p, £) = 2B3(x)(1 — @)*Va(p, )%
642
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Substituting B,(x) = dx and B3(x) = dsx? + tc into (2.37),
|dx| Vldx|

by| < : (2.38)
\/l(dxu -2a)3(p, 0) — sx(1 = @) Va(p, H?dx — te(1 — )* V(9. 0)?|
Now we subtract (2.32) and (2.30) and get
2(1 = 20) (bs = by?) = Ba(X)(1z = v2) + B3(x) (2* = v1?). (2.39)
Substituting u; = —v; and u? = 1? into the above equation, we get
By (x)(uz — v2) 2
by = ————————— + b". 2.40
PT 20 20000 240
Solving (2.34), we get
|dx| ||
|bs] < + . (2.41)
T2 200930, 01 (1 - a)*Da(p, 07
O
3. Fekete-Szego inequality for functions in %(Z'f(a, x,0,8)
In this section we consider the Fekete-Szego inequality for the functions in the class %@?(a, x,{,6).
Theorem 3.1. Let the function f € %@f(a, x,¢,&). Then, for some u € R,
|dx]| 1
by — by?| < | TFR0in 0= Q)< 20 3.1)
21dxl|Q(u, X)l, - Q. %) 2 37755900
Proof. For some real number y, using equation (2.40) we have
Byr(x)(uz — v2) )
by —uby® = ——————=— 4 (1 — )b, 3.2
3 — by 2(1—201)2]3(80,5)4-( by (3.2)
Using the equation (2.37), we have
B - B 3
by — puby® = 2(0)(uz = v2) £ (1= [B2(0)] (uz + v2) . ’
2(1 - 2a)93(p, 0) 2[B2()A(1 = 2a)D3(p, ) — 2B3(x0)(1 = @)™ Va(p, £)?
1 - B (x)* 1
Ibs — b = ﬂsz(m[[ (=% . + ]
2[B2(0)P(1 = 2a)V3(p, ) = 2B3(x0)(1 = ) Va(p, 0> 2(1 = 2a)V5(p, )
1 — )8, (x)? 1
+[ (1 = )Bs(x) i B ]vz] (33)
2[Br()I(1 = 2a)V3(p, ) = 2B3(x)(1 = @) Va(p, 0> 2(1 = 2a)Y5(p, 0)
1 1
S L )
[B2(0)]f [0, x) + 02wt (1, %) + 20— 2]
where
(1 - B0’
Qu, x) = 2 E= 2 2"
2[Bo (0171 = 2a)V3(p, ) = 2B3(x0)(1 — @) Va(p, £)
Hence from (1.9)
ldx| 1
Ibs — b2 < | TG0 0= Q%) < 530550
2ldx)1Q(u, )I,  Qu, x) = m
O
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4. Hankel Determinant of the subclass %(“:i’(a, x,{)

This section focuses on the Hankel determinant associated with functions in the subclass %(‘Ef(a, x,{). In order to

find the estimates of the Hankel Determinant we make use of the following lemma:

Lemma 4.1 (cf. [18]). Let p({) € P withuy > 0. Then

2uy =u% + x(4 - u%),

dus =u; +2(4 -

for some x,{ with |x| < 1, || < 1 and u; € [0, 2].
Theorem 4.2. If f € BEY (e, x,{) then

|b2by —

b3l <

164> 104>

ubur x — uy (4 — ub)x* + 24 — ud)(1 - ¥

1= 200,07

Proof. Using equations (2.13), (2.14) and (2.15), we get

byby — b3 =

Bor(xX)u

(1 = a)(1 = 3a)D2(p, )Va(p, O)

By (Outz + B3(X)uy?

(1 =a)Va(p, )
dx, B3(x) = dsx* + tc and Bu(x) =

Substituting B,(x) =

byby — b3

where

I =

Iy =
Using Lemma 4.1 in (4.5)

byby —b; =

1 2
+1 [_ (“1 + X(4—
(ll 2 3 4

= +

244

= Au?+Bu%(4—

Luf + lzu%[% (u? + x(4 - u%))] + 13M1[% (u% + 2(4 -

(1 -3a)3(p, 0)

(%z(x)bg + 2B3(x)uquy + ‘134(x)u?) (

(I =20)D3(p.0)

ds®x® + tsxc + tdx, we get

( dx(dsx® + tsxc + tdx) B
(1 =a)(1 = 3a)Da(p, O)a(p, )

(dsx* + tc)? ) 4
(1 - 202D3(p, 2 )1
2dx(dsx* + tc)

( 2dx(dsx* + tc) 3
(1 = a)(1 = 3)a(p, O)Va(p, )

2
(1= 202D5(p. 07 )”1”2

~d*x? ) )

d2 2
+((1 — )1 = 30)9a(9. V4. ) )”1”3 " (<1 ~20)25(p. 02 )"

llu‘lt + lzu%uz + l3ujuz + l4u§,

dx(dsx® + tsxc + tdx)

(dsx* + tc)?

(1 - a)(1=3a)D2(0, O)Va(p, )
2dx(dsx® + tc)

(1 - 20)*Y3(p, 0>’
2dx(dsx® + tc)

(1= a)(1 - 30)D2(p, O)Va(p, )
d*x?
(1= a)(1 =32)V2(p, O)Va(p. 0)°
—d2x2
(1 =2a)*Y3(p, O

)|

) 1+(%2+%3 +l;)u%(4—u%)x
( @—%—5#ﬂ4uﬂx

uﬂx+(%(4—ﬁ) h2y4—2) +Ef(4—ﬁ

B (41 1)e

644

u%) Uy x —uy (4 -

(1 =2a)*D3(p, O’

)(1-1x?) 2,

u%)x2+2(4—

A.1)
4.2)

4.3)

4.4

4.5)

)1 -17)2)

(4.6)
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where
3 L Iz I
A=15L+ > + 1 + 1
1 (4d*s2x* + Atsdx®c + 4td*x% + 4d%sx® + ddtex + d2x% 4d%2x* + 4122 + 8ds*xt + 4d2sx® + ddtex + d2x2)
4 (I - )1 = 3)Va(p, O)Ya(p, ) (1 =2a)*Y3(p, £)?
and
L Lol
B = 5+3%3
_ 1 ( 2d2sx3 + 2tedx + d*x? ~ 2d2sx3 + 2dxtc + d2x2)
2\ -a)1 -3a)D2(p, )V4p, ) (1 =2a)*Y3(p, £)?

Substituting u#; = u, [x| = p and |[{| < 1 into (4.6), we assume that 0 < u < 2. Also using the triangular inequality we
get

baby b2| < 1(4d2S2p4 + dtsdp’c + 4td’ p* + 4d’sp® + Adtcp + d* p?
T4 (1 =a)(1 = 3a)Ya(p, )Va(p, )
_4dPsp* + 42 + 8dsPpt + AdPsp® + Adicp + d*p? )u4

(1 -2a)*3(p, 0

+l( 2d%sp® + 2tcdp + d*p? B 2d%sp? +2dptc+d2p2) 2( —uz)
2\1 = a)(1 = 3a)Y2(p, O)a(p, O) (1 =2a)"Vs3(p, 0)? b
d2l2 d2p2
(4(1 = 20)*Y5(p, £)? ( ) 41 — )1 = 3)Y2(p, OVa(p, O) ( )p
N @p (4-12)(1+17))
2(1 — )1 = 3a)V2(p, O)Va(p, O)
= G(u,p).
Differentiating G(u, p) we get
u* (16d2s*p? + 8tsdpc + 8td’p + 12d°sp® + 4dtc + 2d°p
06w < %o
4 (I =a)(1 = 32)D2(p, OVa(p, O)
N 16d%s>p® + 8ds*t + 12d*p? + 4dtc + 2d2q)
(1 =2a)"V3(p, 0)?
u*(1 - uz)( 8d%tp’ + dtedp + 3d*p N 8d%sp’ + dtcdp + 3d2p)
2 (1 = )1 =3a)D2(p, O)Va(p, ) (1 =2a)?s3(p, )
2.3 23,2
+(4 - uz)( 4d2p SG4-u?)+ 4dpu )
4(1 - 2a)*3(p, O) 4(1 = a)(1 = 32)D2(p, O)Va(p, O)
2d2p 2 4d2P3 2
+ 4—u)+ 4 — > 0.
2(1 = a)(1 = 3a)V2(p, O)4(p, f)( ) 2(1 = a)(1 = 3a)V2(p, O)D4(p, O) ( )

G(u, p) is a function which is increasing in the interval [0, 1]. Hence G(u, 1) > G(u,p) for0 < p < 1

u ( 16d2s% + 8tsdc + 8td® + 12d2s + 4dtc + 2d*  16d2s* + 8ds*t + 1242 + 4dtc + 2d2)

G(u, <
wp) = 3 (1= a)(1 - 30)0:(p. V(. 0) " (1 - 2072D5(p. )2
uz(l — uz)( 8%t + dtcd + 3d? N 825 + dtcd + 3d? )
2 (- =300 00,0 (1-2a72D3(p, 0)?
5 4d® 5 4d?u?
- )(4<1 e ) TS e 0, €>)

d? 2d?
4 — y? 4—u*)>0.
e 30w 5 6 ) Tt e o s )
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Since u € [0, 2] it follows

1642 1042
lbaby — B3| <

. 4.7
= (=20050, 07 " (1= )1 = 300209, OVa(9, 0 @D

5. Conclusion

Understanding the interplay between geometry and analysis is essential to understanding geometric function the-
ory. This quick evolution is intimately related to the interplay between geometric behaviour and the analytic structure.
In the current study we have learnt about a novel subclass of functions that are analytic with respect to the Horadam
polynomials by the usage of the Rabotnov function. The first initial estimates of the coefficients are determined as well
as the Fekete-Szego and Hankel inequalities. Horadam polynomial play an important role in computer vision and im-
age processings as well as for constructing and modifying scale space representations of images. This can effectively
in applied to tasks such as edge detection, texture characterization and multi-scale image analysis. Moreover, this
technique allows the study of statistical properties of textures, including gray-level distributions and spatial texture
arrangements (cf. [23]). The same line of investigation can also be extended to other notable classes of functions, for
instance meromorphic and meromorphic bi-univalent functions.
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