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ABSTRACT. We examine a functional equation in Banach spaces that defines
k-balancing functions through a recurrence relation. We show these functions
are directly linked to k-balancing numbers, prove the Hyers-Ulam stability of
the equation, and establish the uniqueness of the solution.
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1. INTRODUCTION

Balancing numbers are defined by
B, =6B,,1 —B,, forn>2

with initials By = 0 and B; = 1. Behera and Panda, see [3], introduced this
sequence while they were considering the equation:

14244+ m=—1)=n+1)+n+2) 4+ (n+7),
with n,r € Z*. The characteristic equation of this sequence is
2> — 6z +1=0.

A generalized version of the balancing numbers is k-balancing numbers defined
recursively by Byg = 0, Bx;1 = 1 and Bxy = 6Bk yv_1 — Bxv_2 for v.> 2. The
sequences formed by k-balancing numbers are governed by linear recurrence rela-
tions, analyzable through linear algebra, and are described by rational generating
functions—a key tool in algebraic combinatorics. Consequently, the investigation
of these numbers creates a unified framework, seamlessly connecting the study
of polynomial Diophantine equations and number fields with the principles of
modern algebra. For basics of these sequences, see [12], [13], [I4] and [15]. For
details on the Diophantine equations related to these sequences, see [1], [5], [0],
[16] and the references mentioned therein.
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In 1940, Ulam delivered a broad lecture in which he highlighted several impo-
ratant open problems (see [19]). One of the key questions he posed concerned the
stability of homomorphisms:

”Under what conditions can a function that approximately satisfies the homo-
morphism property be approximated by an actual homomorphism?”

In response to Ulam’s question, Hyers provided the first significant result on
the stability of functional equations, now known as Hyers-Ulam stability, see [7].
Thanks to this paper, the stability theory has received considerable attention and
has opened up vast areas of research. See, for example, [1], [2], [3], [9], [10], [L1],
[17] and [15].

The study of the k-balancing functional equation is closely connected to Geo-
metric Function Theory (GFT) through the analysis of stability, analytic struc-
ture, and operator-induced transformations in complex domains. In geometric
function theory, analytic and bi-univalent functions are often characterized via
functional equations, subordination principles, and convolution operators. The k-
balancing functional equation provides a structural framework that can generate
or preserve geometric properties such as univalence, starlikeness, and convexity
when embedded into analytic operator settings. For instance, recent works on
coefficient estimates and operator theory in bi-univalent functions involving -
operators and special functions [20, 21, 22] demonstrate how functional identities
influence geometric behavior. Moreover, inclusion properties of Rabotnov-type
operators [23] further highlight the role of functional equations in defining an-
alytic subclasses. From a broader perspective, stability concepts developed in
generalized metric frameworks [21] support the theoretical foundation for study-
ing the stability of k-balancing equations within analytic function spaces. Hence,
the k-balancing functional equation serves as an analytical bridge between sta-
bility theory and geometric function theory, particularly in the modern context
of g-calculus and operator-based subclasses of bi-univalent functions.

Our aim in this paper is threefold. First, defining the class of k-balancing
functions and solving the k-balancing functional equation. Second, proving the
Hyers-Ulam stability for this class in real Banach spaces. Third, establishing
uniqueness of the obtained solution.

2. SOLUTION OF THE k-BALANCING FUNCTIONAL EQUATION

The concept of k-balancing functions is introduced as a natural generaliza-
tion of k-balancing numbers. We solve the k-balancing functional equation and
show its strong connection to the k-balancing numbers. The recurrence relation
By = 6Br9-1 — Bry—2,0 € N for k-balancing numbers motivates the following
definition.

Definition 2.1. A function v : N x R — B is called a k-balancing function if the
equation:

v(k, V) = 6kv(k,9 — 1) —v(k,9 —2), (2.1)
is satisfied for all £ € N and 9 € R.

We call this equation the k-balancing functional equation.



ON THE STABILITY OF A k-BALANCING 3

Example 2.2. (1) Define v : N x R — R by:

0, 9=0
I/(k,??) = Bk’g, ¥ e N,
0, 9¢N.

Then for ¥ € R, we get:
l/(]{?, ?9) = Bkﬂg = 6]€Bk,19_1 - Bkﬂg_g == 6]€V(/{3,19 - 1) - l/(]{?, ¥ — 2)

Thus, v is a k-balancing function. This shows that k-balancing functions can be
considered as a natural extension of k-balancing numbers.

2) Let v : N x R — R be defined by v(k,?) = £p?. Then
(2) y v(k, P

1
%Whﬁ—U—Whﬂ—m::6ﬁ4—Eﬁ4

= %pﬁ2(6kp —1).
The characteristic equation of the k-balancing numbers gives 6kp —1 = p?. Then
%whﬁ—D—Whﬁ—m:%ﬁ:uwﬁ)
Hence, v is a k-balancing function.

Theorem (2.3) provides the solution of the k-balancing equation and establishes
the intimate connection between k-balancing numbers and k-balancing functions.

Theorem 2.3. A function v : N x R — B is a k-balancing function if and only
if there exists a function p: N x [—1,1) — B such that

I/(k 19) _ Bk,[ﬂ]-i-l/l(kﬂ? — [19]) — Bkyw],u(k},ﬁ — [19] — 1)7 ’Lf19 > 0,
| —Bi—o-1u(k, 9 = [9]) + By —porpe(k, 9 = [0] = 1), 4f 9 <0.

Proof. Using the relations p + 0 = 6k and po = 1, Eq. (2.1) can be written as

v(k,9) = (p+o)v(k,9—1)—pov(k,9—2)
= pv(k,9—=1)+ov(k,9—1)— pov(k, 9 —2).

Consequently,

v(k,9) —pv(k,9 —1)=ocolv(k,9—1) — pr(k,9 —2)],
and

v(k,r) —ov(k,0 —1) = plv(k,9 — 1) — ov(k,v — 2)].

Inductively, one can show that

v(k,9) — pv(k,9 —1) = o"v(k,0 —n) — pr(k,d —n—1)], (2.2)
and
v(k,9) —ov(k,9 —1) = p"[v(k,9 —n) —ov(k,J —n—1)]. (2.3)
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Hence, these equations hold for all n € Z. Multiplying Eq. (2.2) by ¢ and Eq.
(2.3) by —p and summing, we get

n+l _ n+l n o __
(ko) =2— P  y(k,9—n)— T L
o—p o—p

Y22

v(k, 9 —n—1).

Plugging Binet’s formulas into the above, we obtain

v(k,V) = By pp1v(k, 9 —n) — Bynv(k, 9 —n—1). (2.4)

We split the investigation as follows:
Case I: If ¥ > 0, let n = [)]. Then

l/(l{?, 19) = Bk7[g]+1y(k’, Y — [r]) - B;Mﬁ]l/(k, 9 — [19] - 1) (25)
Case II: If ¥ < 0, let n = [¢] = —|[¢]|]. Then, using the previous equation,
I+ _ -l o191l _ 519
k,v) = k.Y — V) — —————v(k, 9 — [¥] — 1).
(k. 9) b0~ ) - T =0~ 0 1
Since po = 1, then
olPl=1 _ pll=1 ool — plto]]
k,v) = k.9 —[V]) + ————v(k, 9 — [J] — 1).
vlhot) = T =0 — ) + T 0~ 0] - 1)
Therefore,
v(k,9) = =By, jp)-1v(k, ) = [J]) + By (k, 9 — [] — 1). (2.6)

We have 0 <9 —[9] < 1land —1 <9 —[J]—1<0. Define pp: Nx [-1,1) - B
by i = v|nxj-11)- Then, by Eq.(2.5) and Eq.(2.6), v(k,?) takes the required
form. Conversely, let 1 : N x [—=1,1) — B be any function. Our aim is to prove
that p is a k-balancing function. This will be achieved through the following

cases:

Case I: If ¥ < 0, then

v(k,0—1)
And
v(k,9 —2)

(k, ) = =B —gj-11(k, 9 = [J]) + Br—gpulk, ¥ — [0] = 1).

=By p-y-1p(k, 9 =1 = [0 = 1]) + By _pg-qpu(k,d =1 —[J — 1] = 1)
= _Bk,—[ﬂ]:u’(ka U — [19]) + Bk,—[ﬁ]-‘rl:u(ku v — [19] - 1)

= —By-p-g-1pu(k, ¥ =2 = [0 = 2]) + B —p-oyu(k, ¥ —2 = [ = 2] = 1)
= =By -k, 9 = [9]) + Bi—p2p(k, 0 — [0] = 1).

Since By —jgj+1 = 6kBy ) — Br,—j-1 and By _j+2 = 6kBy —j9)+1 — Be—9),

then
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6]€I/(/{, v — 1) - V(ka v — 2) = _Bk,*[tﬂflu(l@ﬂ - [79]) + Bk,*m:u(kvﬁ - [79] - 1)
= v(k,0).
Case II: If 0 < ¥ < 1, then [¥] =0, [ —1] = —1, and [ — 2] = —2. We
obtain:

6kv(k, 9—1)—v(k, 0—2) = 6kp(k, 9—1)+v(k, 9)—6kv(k, 9—1) = pu(k,9) = v(k,0).

Case III: If 1 < ¥ < 2, then [¥] =1, [J — 1] =0, and [ — 2] = —1. One can
drive:

6kv(k,V — 1) —v(k,0 —2) = 6ku(k, 9 — 1) —v(k,9 —2) = v(k,0).
Case IV: If ¥ > 2, then:

kv (k0 — 1) — (k0 —2) = [6kBuiy) — Bugoir (k.o — [9)
- [GkBk,[ﬂ]fl - Bky[g],g]u(k?,ﬁ — [19] — 1)
= v(k,0).
This finishes the proof. O

3. HYERS-ULAM STABILITY OF THE k-BALANCING EQUATION

The Hyers-Ulam stability of k-balancing functions is established in the following
result.

Theorem 3.1. Let (B, ||.]|) be a real Banach space. If, for some e > 0, a function
v:N xR — B satisfies:

\lv(k,9) — 6kv(k,d — 1) —v(k,9 —2)|| <, (3.1)
for all ¥ € R, then a unique k-balancing function A exists such that:

€
[v(k, ) = Ak, )| < 2@k — 1)
Proof. We rewrite Eq. (3.1) in the form
|\v(k,¥) — pr(k, 9 —1) —olv(k, 9 — 1) — pr(k, 9 —2)]|| <e. (3.2)
Replacing 9 by ¥ — t and multiplying by o' yields
o' vk, —t) — pr(k, 9 —t —1)] — o vk, 9 —t —1) — pr(k,d —t —2)]|| < o'e.

Summing over t from 0 to n — 1 gives
Za (k9 —t) — pr(k, 9 —t —1)] — ok, 0 —t — 1) — pr(k, 9 — t — 2)]

=v(k,9) —pv(k,9 —1) — o"v(k,9 —n) — pv(k,9 —n—1)].
Therefore,

lv(k,9) — pv(k,9 —1) —o"[v(k,9 —n) — pv(k,9 —n—1)]| < iote.
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Since o < 1, then {o[v(k,9 —t) — pv(k,9 —t — 1)]} is a Cauchy sequence.
Now, the function
o= tlim o'lv(k,9 —t) — pr(k,9 —t —1)] (3.3)
—00

is well defined. In addition,

6kn(k, 9 —1) —m(k, 0 —2) = thlimat[l/(k‘,ﬁ—t—1)—py(k:,19—t—2)]
— lim o'[v(k,9 —t —2) — pv(k,9 — t — 3)]

=00
= 6ko"'ni(k,0) — o m(k, D)
= o *(6ka Hn(k,V)
= m(k,9).
In the last equality, we used that o* — 6ko + 1 = 0. Hence, 1, is a k-balancing
function. Taking n — oo in Eq. (3.3), we obtain

€

v(k,9)—pv(k, 9 —1) —m(k,9)]| < ole = . 3.4
Stk ) = prs = 1) = m(s D < 3ot = 64)
We have

1 1 (1 —=3k) — V92 —1

l—o  1-@Bk—vo%k>—1) (1-3k2—(9%>—1)
Thus, by Eq. (3.1), we get

11 0k? — 1
=14+ —1. .
1—0o 2(+ Sk—l) (3:5)

\v(k,¥) —ov(k,9 —1) = plv(k,¥ —1) —ov(k,d —2)]|| <e.
Replacing 9 with ¥ + ¢t and multiplying by p~¢, we obtain

H/ft[V(kv 79+t) —O'V(k’, U+t— 1)] _pitJrl[V(ka V+t— 1) _O-V<k7 79+t_2)]|| < pite'

(3.6)

Since p > 1, then {p~*[v(k,¥ +t) — ov(k,9 +t — 1)]} is a Cauchy sequence.
We have

i p vk, 9 +1t) —ov(k, 9+t —1)] —p Pk, 9+t —1) —ov(k, 9+t —2)]
=p "v(k,9+n)—ovk,d+n—-1)] —[v(k ) —ov(k,J—1).
Then,

lp " [v(k,04+n)—ov(k,d+n—1)] - [v(k,9) —ov(k,d—1)]|| < Z pte. (3.7)

Let
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g = tlim p vk, 9 +1t) —ov(k,d+t—1)].
—00

6kna(k, 0 — 1) —ma(k, 0 —2) = thlim p vk, 9+t —1)—ov(k,9+t—2)]
—00
- tlim p vk, 9+t —2) —ov(k,9+t—3)
—00
= 6kp~'na(k, ) — p~*na(k, )

= p 2(6kp~)ma(k,0)
= 7]2(]{7, 19)

Hence, 1, is a k-balancing function. Taking n — oo in Eq. (3.6), we obtain

Zu (k,9) — ov(k,9 — 1) — o (k, 9)|| gz = : (3.8)
t=1 t=1
Now,
1 1 C Bk—1) = VoK -
p—1 @Bk—1)+VOk2 -1 (Bk—12—(9%2-1)
Thus,
1 1 9k2 — 1
—p_l_—é(l——gk_l ) (3.9)
Define
Ak, 9) = =Ty (k, 0) — —L—na(k, ). (3.10)
—p g—p
Then,
ot 0) = Ak = otk 0) = ) + fpm(k,wH
1
< P lo[v(k, V) — pr(k, 0 — 1) — nu(k, 9)]||
1
+ o |p[na2(k, 0) — v(k,9) — ov(k, 9 — 1)

Using the relations (3.4), (3.5), (3.8) and (3.9), we obtain

€

[v(k, ) — Ak, D)|| < 2@k — 1)
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4. UNIQUENESS OF THE SOLUTION

We prove that the function A is unique. The following result is crucial for the
proof.

Lemma 4.1. Let (X, ].||) be a real normed space. Let vy,v5 € X. Suppose that,
for some ¢ > 0, we have

| Bkg+1v1 + Biove| < ¢
for every v € N. Then pv; + vy = 0.
Proof. We have

By sllpvr +vo|| = ||pBkwyvi + Bryve + Bry+1v1 — Bior1v1]|
< || Brw41v1 + Biova|| + | Bry+1 — pBrwl|lv1]|
1 1
< a2y
p—0 p—0
= c+|o]"[|luil
Since |o| < 1 and Byy — oo as ¥ — oo, we deduce that pv; + vy = 0. O

Theorem 4.2. The solution of the Hyers-Ulam problem for k-balancing functions
1S UNLquUe.

Proof. Suppose that there exist k-balancing functions A; and A, that satisfy

(k. 0) = Mk, D) < 5

for i € {1,2}. Then, for i € {1,2}, there exist functions p; : N x [-1,1) — B
such that

V(/{Z 19) _ Bk:[ﬁ]-i-l:ui(k?ﬁ - [79]) - Bk,[lﬂui(l@ﬁ - [19] - 1)7 itd >0, (4 1)
’ =By, —poj-1i(k, 0 — [9]) + Br—pgjpi(k, 9 — [9] — 1), if ¥ <0,

Fixing ¢t € [0,1), we get
AL (k0 + 1) = Ao(R, 0+ 0)|| < ||A(R, 9 4+¢) —v(k, 0 +t)|
+ vk, 9 +t) — Ao(k, 0+ 1)

€

<

- (Bk—-1)
for all k € N and 9 € Z. Set py, = p1(k,t) — po(k, t). Then, for all k,9 € N, we
have

| Beo+1ttkt — Brewttei—1l < [[A1(k, 0 +1t) — Ag(k, 0 + 1)
€

Bk—1)

IA

And,

| Bro—1hre — Bropiws—1ll < |[A(k, =0 +1) — Aok, =0 + 1)
€

Bk—1)

IN
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Lemma (4.1) entails that

Pl — k-1 = 0
—ppi—1 + e = 0.

Solving the equations and using —p? + 1 # 0, we arrive that

Mrt = pri—1 = 0.
Equivalently,

ul(k’t) - MQ(kat) = :ul(kat - 1) - #2(k7t - 1) =0.

This holds for arbitrary ¢ € [0,1). By Eq.(4.1), we deduce that A, (k,9) = Aa(k, 0)
for all ¥ € R. O

5. CONCLUSION

The k-balancing functional equation is solved. The Hyers-Ulam problem is
solved, in real Banach spaces, for this equation. The uniqueness of the solution is
also proved. In future, the same strategy may be applied to study other equations
related to different sequences of integers.

Author contributions. Conceptualization, A.G. and A.A.; methodology,
A.A.; validation, A.A. and M.S.A; formal analysis, A.A. and W.W, investiga-
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and editing, T. S.; supervision, W.W. All authors have read and agreed to the
published version of the manuscript.

REFERENCES

1. Al-Hawary, T., Frasin, B., Salah, J., Amourah, A. and Sasa, T., Inclusion properties of
Rabotnov function for inclusive subclass of analytic functions, Gulf Journal of Mathematics.
20 (2025), 226-234. DOI: 10.56947/gjom.v20i2.3069

2. Almalkawi, A., Amourah, A., Alsoboh, A., Salah, J., Malkawi, A. A. R. and Sasa, T.,
Analytic Estimates for Bi-Univalent Functions Associated with a New Operator Involving
the g—Rabotnov Function, International Journal of Analysis and Applications. 24 (2026),
1-11. DOIL: 10.28924/2291-8639-24-2026-1

3. Alnajar, O., Amourah, A., Alsoboh, A., Anakira, N., Sasa, T. and Alsaadi, S., Estimates for
the coefficients of subclasses defined by the g-Babalola convolution operator of bi-univalent
functions subordinate to q-Gegenbauer polynomials, Journal of Applied Mathematics & In-
formatics. 43 (2025), 1801-1815. DOI: 10.14317/jami.2025.1801

4. Al-Sharqi, F., Oudetallah, J., Alharbi, W., Alharbi, R., Amourah, A., Alsoboh, A. and Sasa,
T., Neutrosophic n-metric spaces: generalized fixed point theory and topological properties,
Gulf Journal of Mathematics. 21 (2025), 288-300. DOI: 10.56947 /gjom.v21i2.3631

5. Alsoboh, A., Amourah, A., Al Mashrafi, K. and Sasa, T., Bi-starlike and bi-convex function
classes connected to shell-like curves and the g-analogue of Fibonacci numbers, International
Journal of Analysis and Applications. 23 (2025), 201-210. DOI: 10.28924/2291-8639-23-
2025-201

6. Aoki, T., On the stability of the linear transformation in Banach spaces, J. Math. Soc.
Japan. 2 (1950), 64-66. DOI: 10.2969/jmsj /00210064

7. Baker, J., Lawrence, J. and Zorzitto, F., The stability of the equation f(x+y) = f(x)f(y),
Proc. Amer. Math. Soc. 74 (1979), 242-246. DOI: 10.2307/2043141


https://doi.org/10.56947/gjom.v20i2.3069
https://doi.org/10.28924/2291-8639-24-2026-1
https://doi.org/10.14317/jami.2025.1801
https://doi.org/10.56947/gjom.v21i2.3631
https://doi.org/10.28924/2291-8639-23-2025-201
https://doi.org/10.28924/2291-8639-23-2025-201
https://doi.org/10.2969/jmsj/00210064
https://doi.org/10.2307/2043141

10 A. GABER, A. AMOURAH, T. SASA, W. WANNES

8. Dey, P. K. and Rout, S. S., Diophantine equations concerning balancing and Lucas balancing
numbers, Arch. Math. 108 (2017), 29-43. DOI: 10.1007/s00013-016-0994-0

9. Gaber, A., Intersections of Pell, Pell-Lucas numbers and sums of two Jacobsthal numbers,
Punjab Univ. J. Math. 55(5-6) (2023), 241-252. DOIL: 10.1142/S1793042123500045

10. Gaber, A., On Pillai’s problem with balancing numbers and powers of 2, Punjab Univ. J.
Math. 56(7) (2024), 388-399. DOI: 10.1142/51793042123500045

11. Hyers, D. H., On the stability of the linear functional equation, Proc. Nat. Acad. Sci. USA.
27 (1941), 221-224. DOI: 10.1073/pnas.27.4.222

12. Hyers, D. H., Isac, G. and Rassias, Th. M., Stability of Functional Equations in Several
Variables, Birkhuser, Boston, 1998. DOI: 10.1007/978-1-4612-1790-9

13. Hyers, D. H. and Rassias, Th. M., Approzimate homomorphisms, Aequationes Math. 44
(1992), 125-153. DOI: 10.1007/BF01833576

14. Jung, S. M., Hyers-Ulam-Rassias Stability of functional equations in nonlinear analysis,
Springer-Verlag, New York, 2011. DOI: 10.1007/978-1-4419-9630-6

15. Karthicka, P., Balasubramaniana, G., Govindanb, V., Khanc, M. 1., Amalrajd, J. L. and
Bala, A. J., Hyers-Ulam stability of a-type additive functional equations in Banach space
using direct method, J. Math. Computer Sci. 36 (2025), 229-236.
DOL: 10.22436/jmcs.036.02.08

16. Liptai, K., Luca, F., Pintar, A. and Szalay, L., Generalized balancing numbers, Indag. Math.
20(1) (2009), 78-100. DOI: 10.1016/50019-3577(09)00004-9

17. Prasad, K., Kumari, M. and Tanti, J., Octonions and hyperbolic octonions with the
k-balancing and k-Lucas balancing numbers, J. Anal. 32 (2025), 1281-1296. DOL:
10.1007 /s41478-024-00700-7

18. Prasad, K., Kumari, M., Mohanty, R. and Mahato, H., Spinor algebra of k-balancing and
k-Lucas-balancing numbers, J. Algebra Appl. 20 (2024), Article number 2550367. DOI:
10.1142/50219498825503675

19. Ray, P. K., On the properties of k-balancing numbers, Ain Shams Eng J. 9 (2018), 395-402.
DOL: 10.1016/j.asej.2016.01.003

20. Rihane, S. E., On k-Fibonacci numbers expressible as product of two balancing or Lucas-
balancing numbers, Indian J.Pure Appl.Math. 56 (2018), 39-356. DOI: 10.1007/s13226-023-
00485-0

21. Sayyari, Y., Dehghanian, M., Mohammadhasani, A. and Nassiri, M. J., Hyers-Ulam stability
of the Drygas type functional equation, J. Anal. 33 (2025), 225-233. DOI: 10.1007/s41478-
024-00830-4

22. Sharmaa, R. K. and Chandoka, S., Well-Posedness and Ulam’s Stability of Functional
Equations in F-Metric Space with an Application, Filomat. 36 (2022), 5573-5589. DOI:
10.2298 /FIL2216573S

23. Thanyacharoen, A., Sintunavarat, W. and Dung, N. V., Stability of Euler-Lagrange-Type
Cubic Functional Equations in Quasi-Banach Spaces, Bull. Malays. Math. Sci. Soc. 44
(2021), 251-266. DOI: 10.1007/s40840-020-00952-5

24. Ulam, S. M., A Collection of Mathematical Problems, Interscience Publ., New York, 1960.

1 MATHEMATICS EDUCATION PROGRAM, FACULTY OF EDUCATION AND ARTS, SOHAR
UNIVERSITY, SOHAR 311, OMAN.
Email address: a.gaber@sci.asu.edu.eg, AAmourah@su.edu.om, walid.wannes@fss.usf.tn

2 FACULTY OF SCIENCE, AIN SHAMS UNIVERSITY, EGYPT.
3 JADARA UNIVERSITY RESEARCH CENTER, JADARA UNIVERSITY, JORDAN.

4 DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, APPLIED SCIENCE PRIVATE
UNIVERSITY, AMMAN, JORDAN.
Email address: t_sasa@asu.edu. jo


https://doi.org/10.1007/s00013-016-0994-0
https://doi.org/10.1142/S1793042123500045
https://doi.org/10.1142/S1793042123500045
https://doi.org/10.1073/pnas.27.4.222
https://doi.org/10.1007/978-1-4612-1790-9
https://doi.org/10.1007/BF01833576
https://doi.org/10.1007/978-1-4419-9630-6
https://doi.org/10.22436/jmcs.036.02.08
https://doi.org/10.1016/S0019-3577(09)00004-9
https://doi.org/10.1007/s41478-024-00700-7
https://doi.org/10.1142/S0219498825503675
https://doi.org/10.1016/j.asej.2016.01.003
https://doi.org/10.1007/s13226-023-00485-0
https://doi.org/10.1007/s13226-023-00485-0
https://doi.org/10.1007/s41478-024-00830-4
https://doi.org/10.1007/s41478-024-00830-4
https://doi.org/10.2298/FIL2216573S
https://doi.org/10.1007/s40840-020-00952-5

	1. Introduction
	2. Solution of the k-balancing functional equation
	3. Hyers-Ulam stability of the k-balancing equation
	4. Uniqueness of the solution
	5. Conclusion
	References

