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Abstract

The general quintic functional equation extends the framework of numerous classical functional equations,
including Jensen, quadratic, cubic, and quartic equations, offering a unified perspective on their stability. This
paper investigates the generalized stability of the quintic functional equation using advanced mathematical
techniques, including the direct method and rigorous computational analysis. By providing improved and concise
proofs, this study enhances existing stability results and extends their applicability under broader conditions.
These findings contribute to the theoretical foundations of functional equations, with potential implications for
diverse areas in mathematics and its applications.
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1 Introduction

In this paper, let V, X, and Y be a real vector space, a real normed space, and a real Banach space, respectively.
The result of the stability of additive functional equation obtained by Hyers (1941) as an answer to an question of
group isomorphism raised by Ulam (1960) in 1940 became the starting point for stability of functional equations,

and many mathematicians followed him to study the stability of various types of functional equations (see Gavruta
(1994); Rassias (1978) for more generalized results).

Consider the general quintic functional equation

6 A
Y (?)(—1)6_‘f(x+iy) =0 (1.1)
i=0

forallx,ye V. If f:V — Y is a solution mapping of the functional equation (1.1), then we call the mapping f a general
quintic mapping. The result obtained by Y. H. Lee for the Hyers-Ulam-Rassas stability of the function equation (1.1)
is shown in the following theorem.

Theorem 1.1. (Theorem 2 in Lee (2019b)) Let p # 1,2,3,4,5 be a fixed nonnegative real number. Suppose that
f:X —Y is a mapping such that

<0l +11y1P) (1.2)

6 ,
Y 6Ci(-18 f(x+iy)
=0

for all x,y € X. Then there exists a general quintic mapping F with F(0) =0 and a constant K(p) such that
I/ (x)—f(0)—F(x)| < K(p)o|xI”

forall xe X.

The hyperstability of the functional equation (1.1) obtained by S. S. Jin and Y. H. Lee is as follows.

Theorem 1.2. (Theorem 2.4 in Jin and Lee (2023)) Let p <0 be a real number. Suppose that f : X — Y is a mapping
satisfying the inequality (1.2) for all x,y € X \{0}. Then f satisfies the functional (1.1).

Lee and Jung (2023) obtained partial results of the generalized stability of the functional equation (1.1) using the
fixed point method. On the other hand Jin and Lee (2021) used the method of P. Gavruta in (Gavruta, 1994) to obtain
partial stability results of (1.1), too.

In this paper, we will show concise results that have improved the existing results on the stability of the general
quintic functional equation in the spirit of P. Gavruta through a clearer proof. In particular, we will extend the range
of partial results of the generalized stability of the functional equation (1.1) obtained by Lee and Jung (2023) and
Jin and Lee (2021) to general results. For research on the stability of the general cubic functional equation and the
stability of general quartic functional equation, which correspond to prior research on the stability of the general
quintic functional equation, see the studies of Lee and Jung (2020), Jin and Lee (2024), Jun and Kim (2003), and Lee
(2019a).
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2 Stability of a General Quintic Functional Equation

Throughout this paper, for a given mapping f : V — Y, we use the following abbreviations:

fx):=f(x)-f(0),

f1(x) :=ﬁ (F(16x) — 60F(8x) + 1120f (4x) — 7680 (2x) + 16384 (x)),

fa(x) :=— ﬁ (F(16x) — 58f(8x) + 1008f (4x) — 5888 f(2x) + 8192f (x)),

f3(x):= ﬁ (F(16x) — 54f(8x) + 808 (4x) — 3456 £ (2x) + 4096 f (x)),

falx):=- ﬁ (F(16x) — 46 (8x) + 504 (4x) — 1856 f(2x) + 2048 (x)),
1 < < < < <

fo) = g5 (F(16x) — 30£(8x) + 280 (4x) — 960f (2x) + 1024f (x)),

6 6 6 6—i .

Af@ =Y | |D° T fa+iy),

Y i=0\?

T'f(x):=f(32x)— 62f(16x) + 12401 (8x) — 9920/ (4x) + 31744 (2x) — 32768 (x)
for all x,y € V. By laborious computation we can get some useful equalities in the following lemma.

Lemma 2.1. For a given mapping f :V =Y, the equalities

6 . 6

Afx)=Af(x),

y y

~ 6 6 6 6 6
TFfx)=AfBx)+6A f(4x)+21 A f(24x)+56 A f(8x)+336 A f(6x)
4x 4x —4x 2x 2x
6 6 6 6
+904 A f(4x)+1504 A f(2x)+1680 A f(12x)+ 896 A f(4x)

2x 2x —2x x

6 6 6 6
+5376Af(3x) + 13056 A £ (2x) + 15616 A f(x) + 8064 A f(6x),

fer-B32 - o241 (3) - g 7(3),
a0 = oo -47(3) =g 15
- B2 -3 r-51(3) = 5571 (3)
fat- ﬁﬁx) - 31;{3;24’ fa@)~ 16f4(§) - _ﬁrf@)’
f5()~ f5?(>zx) - 101:;}2?(13:))20’ f5(x)_32f5(g) = 3221560 Ff(g)’

f )= f100) + fax) + f3(x) + f4(x) + fr5(x)
hold for all x,y€V.

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)
2.7)

6 ~ ~
Lemma 2.2. If f:V — Y satisfies the functional equation %f(x) =0forall x,y €V, then the mappings f1,...,[5:V —

Y satisfies
fr(2x) = 2% fi, ()
for all x €V and each k €(1,2,3,4,5}.

(2.8)
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6
Proof. If f : V — Y satisfies the functional equation % f(x)=0forall x,y eV, then f:V — Y satisfies the functional

equation I'f(x) = 0 from (2.1). Therefore, the equality (2.8) follows from the equalities (2.2), (2.3), (2.4), (2.5), and
(2.6). m]

According to Corollary 6 in Jung et al., we obtain following Lemma.

Lemma 2.3. For a given mapping f :V — Y, if there exist a mapping F :V —Y and a function ¢ : V \{0} —[0,00) that
satisfy

% 1

I (x)—Fx)] < Z()E(I)(ZI x) <oo or (2.9)
=
e8] 1 . &8} . 1

If (@) - F)ll < Z ([+1)L¢[21x)+;)2ll¢(§x)<m or (2.10)
1=0 1=
x o1

If () - Fx)ll < igozf’%p(ng <00 @.11)

5
for all x € V\{0} and for some ¢ € {1,2,3,4}, where F(x) = Y. Fj(x) and every F} has the property (2.8), then the
k=1
mapping F is uniquely determined.

6
Lemma 2.4. Ifa mapping f :V — Y satisfies the functional equation Af(x)=0 for all x,y € V\{0}, then it is a general
y

quintic mapping.

6
Proof. It is clear that % f(x)=0 for all xe V and
6 6
Af(0)= A f(6y)=0
y -y

6
for all y € V\{0}. So Af(x)=0 for all x,y € V as desired. O
y

Now we show the generalized stability theorem of (1.1).

Theorem 2.5. Let ¢: (V\{0)2 = [0,00) be a function satisfying one of the following conditions

Y 27 (2", 2" y) < oo, (2.12)
=0

= i. of i (XY

Y 47ip2'x,2'y) <oo and Zz =, = (2.13)
i=0 9t’ 9t

- i i i x Yy

Y 87 lp(2'x,2'y) <00 and 24 (— —) (2.14)
i=0 2t 2t

o] x y

Y 16 (p(21x 2'y) < 0o and Z Y (—,—) <00, (2.15)
i=0 i=0 2t 2

S y

) 327 Lp(2ix,2'y) <00 and Z 16 ( .)<oo, (2.16)
i=0 i=0 i’ 91

(&) .

232’4)(2.,1.)@0 2.17)
i=0 2t 2
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for all x,y € V\{0}. Suppose that f :V —Y is a mapping such that

|| A f(x)" < (x,y)
y

for all x,y € V\{0}. Then there exists a unique general quintic mapping F such that

If )~ F@) SWISO :O q)(;i 2,

17 () - F)ll < 2} 50;0q’(2ix+1 J+ 2 %’
IF ()~ Fx)ll < ii 26;8 q)(zijil J+ :0 3((;1:;(;?:31' >
If () -Fx)l = ; 42;8‘1’(2; ) * :0 %’

~ o} 6i x 00 @(2LJC)
@W-F@I<Y -0 )+ Y ——
I7 I %21504 (2”'1) i—0 10321920-32*

x x 32 x
If@-Fe =) 5oozes (573)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

for all x € V\{O} if ¢ satisfies (2.12), (2.13), (2.14), (2.15), (2.16), or (2.17), respectively, where ® : V\{0} — [0,00) is the

function defined by

D(x) :=(8x,4x) + 6¢p(4x,4x) + 21p(24x, —4x) + 56¢(8x, 2x) + 336¢(6x, 2x)
+904¢(4x,2x) + 1504¢p(2x,2x) + 1680¢p(12x, —2x) + 896 ¢p(4x, x)
+5376¢(3x,x) + 13056¢0(2x,x) + 15616¢(x,x) + 8064¢(6x, —x).

Proof. Notice that, from(2.1) and (2.18), we have
- 6 6 6 6 6
IPFGI =] A FB0)+6 A f(4x) +21 A F(242)+56 A (8x)+336 A f(62)
4x 4x —4x 2x 2x
6 6 6 6
+904 A f(4x) + 1504 A £(22)+ 1680 A f(12x)+ 896 A f(4x)
2x 2% —2x x
6 6 6 6
+5376A f(3x) + 13056 A £(2x) + 15616 A £(x) + 8064 A f(6x) H
X X X —X

=®(x)

for all x € V. We prove the theorem in two steps.

Step 1. Let k €{1,2,3,4,5} and 0 € {—1,1}, and let ¢ satisfy

00 ¢(26nx’26ny)

20kn <o

n=0

(2.25)

(2.26)
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for all x, y € V\{0}. Together with

90kn 90k(n+m)

}Ek(25nx) fk(zé(n+m)x) B n+m-—1 fk(26ix) fk(zé(i+l)x)
B 90ki 90k(i+1)

i=n

and (2.2), (2.3), (2.4), (2.5), (2.6), (2.25), we have the inequalities

H f1(2nx) ~ f1(2n+mx) 1 n+m-1 Ff(Zix) B 1 n+m-1 (D(2ix)
2n antm 10080 i=n A 10080 = 9t
ni X\ onimz x 1 n+tm-1 PR 1 ntm-1 ; x
H2 fl(gn] 2 f1(2n+rn)|| = 5040 = 2 Ff(zi+1) = 5040 L.;l 2 ®(2i+1)’
H f2@"0) @ mo| 1 Ty 1 mrleei
4qn 4n+m 10752 = 4 10752 = 4
-1 n+m-1
ng(*\ n+tmz x 1 M T i x
4 fz(zn) 4 f2(2n+m)"5 2688 i; 4 1“f(2i+1) = 2688 iél 4 q>(2i+1)’
' f“3(2nx) ~ f3(2n+mx) - 1 n+m-1 rf(Zix) - 1 n+m-1 @(2ix)
8n gnt+m 36864 i=n 8¢ 36864 = gt
ng (X qnimz x 1 ntm-1 P X 1 ntm-1 ; x
HS f3(2n) 8 f3(2n+m)" = 4608 i;z 8 1“f(zi+1) = 4608 i;z 8 (D(Ziﬂ)’

‘f4(2”x) fa@mo) 1 mEelrfeiy| 1 vl ol
16" lentm ~ 344064 i=n 16! ~ 344064 = 16t
-1
ng (% n+m g x 1 M irF(_*
“16 f3(2_n)_16 f3(2n+m)HSm igz 16 rf(2i+1)
1 n+m-1 ; x
= 21504 En 16 (D(ziﬂJ’
f‘5(2nx) f5(2n+mx) - 1 n+m-1 1’*}2"(21x) - 1 n+m—1q)(2ix)
32n 32n+m ~ 10321920 = 390 ~ 10321920 = 320’
and
- n+m g x 1 ntm-1 P
Jo27s( 55 ) -2 ol g )| = . 2, |22 V7 (5)

1 n+m-1

=5oms60 = 2 (51
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fk (zdnx)
90kn

for all x € V\{0} and n,m € NuU{0}. It leads us to prove that { } is a Cauchy sequence for all x € V\{0} if ¢

satisfies (2.26). Moreover, since Y is complete and fk(O) =0, the sequence converges for all x € V. It follows that we
can define a mapping Fs, :V —Y by

f%(25nx)

20kn (2.27)

Fsp(x):= nhl&

for all x € V if ¢ satisfies (2.26). Now we observe that the equality

6
%F(sk(x) =Fg5p,(x+6y)—6Fsp(x +5y)+ 15F 53, (x +4y) —20F 53,(x + 3y)

+ 15F5k(x+2y)—6F5k(x+y)+F5k(x)

(@ 6y) R @M+ 5y) (2 (x+4y)
_nlinc}o( 26kn -6 2§kn +15 25kn
2 (257 (x + 3y)) 15 Fr@0n(x+2y))  Fr@(x+y)  fr(257x)
- 96kn + 26kn - 90kn 90kn )

holds for all x,y € V\{0}. Together with the definition of f1, if ¢ satisfies (2.26) for k& = 1, then we have

6 DS54 F@O M) BBAS, | F(2073x)  1088AS,, ., f(20"2)
HAFgg(x) = lim H y + Y - Y
y n—oco —2688 -4 2688 -40n 2688 -40n
6 on+1 6 on
5888A25"+1yf(2 x) . 8192 Agon, F(207y) H
2688 -40n 2688 400
< lim ((p(25n+4x,25n+4y) . 58(p(25"+3x,25"+3y) . 1088(p(26”+2x,25”+2y)
T n—oo 2688401 2688401 2688 -40n
5888¢p(20n+1y 20n+1y) 8192420y, 207 y))
2688 -49n 2688-40n
= 0,
6 AS5,.a f@" ) BAAS, L £(2070x)  808AS, ., f(207*2x)
H AFs3)| = lim || R Y _ + 4
y n—co 4608- 897 4608897 4608- 897
6 on+1 6 0
_3456A25n+1 L@ " lx) N 409675, f(2 "x) ”
4608-89n 4608 -89
- lim [w(2§n+4x,2§n+4y)+_54qK2§n+3x,25n+3y)+_808¢K25n+2x’25n+2y)
T n—oo 4608 -80n 4608-80n 460880
. 3456¢(20n+1y 90n+1y) s 4096¢(207 1,201 y))
460880 4608 -80n

=0,

158



Jin and Lee; J. Adv. Math. Com. Sci., vol. 39, no. 12, pp. 152-163, 2024; Article no.JAMCS.128334

” s = 1im “ 25M f(20n+4y) 46A26n+3 f(20m+3y) 504A25n+2 f(20n+2y)
A x)|| = Iim + -
o4 —-21504 - 1697 21504 - 1697 21504 - 1697
1856Ag§n+lyf(25”+1x) 2048A§5n £(207x) "
21504 -1697 21504 - 1697
< lim (w(2§n+4x,25n+4y) 46(,0(25n+3x,25”+3y) 5041p(26n+2x,26n+2y)
“n—ool  21504-1697 21504 - 1697 21504 - 1697
1856¢p(25”+1 20n+1y) . 2048<p(25nx,25”y))
21504 - 1607 21504 - 1697
= (),
” ol 1 “ 25n+4 f(25n+4x) 30Agén+3yf(26n+3x) 280Ag«5n+2yf(26n+2x)
A x)|| = lim — +
% 3225603207 3225603207 3225603207
960Ag§n+1yf(25n+1x) 1024 Ag5n f(zanx)"
- +
322560320 322560 - 320"
- lim ((p(2§n+4x,25n+4y) 30¢(25n+3x,26n+3y) 280(p(26”+2x,26n+2y)
T n—oo\ 3995603207 322560320 322560 - 807
960q)(25n+1x 20n+1y) . 1024¢(2%7 %, 25ny))
322560 - 3207 322560 - 320"

=0

for all x,y € V\{0}. And then, since A?, Fgp,(x) =0 for all x,y € V\{0}, the mapping Fg; is a general quintic mapping
for all 2 €{1,2,3,4,5} and 6 € {+1,—-1} by Lemma 2.4.

Step 2. Now we define the desired general quintic mapping F for all cases.

(1) Let ¢ satisfy the condition (2.12), then F1,F9, F3, F4, and F5 are defined by (2.27). We put a general quintic
mapping F:V —Y by

F(x) := F1(x) + Fa(x) + F3(x) + F4(x) + F5(x)
for all x € V. Observe that. by (2.2), (2.3), (2.4), (2.5), and (2.6), we have

o3 522 | £ e B
e oki ok(i+1)
— 1 1 1 o
,Zo(looso 27 1075241 ' 36864.87 344064.16 = 10321920327 7@
nil If(2ix) 1 loeiy
/=0 10080-2¢ | ~ 10080 /=, 2i

for all x € V\{0}, which follows (2.19) as n — oo.

(2) Let ¢ satisfy the condition (2.13), then F_1,F9, F3, F4, and F5 are defined by (2.27). Putting a general quintic
mapping F:V —Y by

F(x):=F_1(x)+ Fo(x)+ F3(x) + F4(x) + F5(x)
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for all x € V. Then we have

i

5 £ (on
Fooy_ong (X)) _ fr(2"x)
f(x)-2 fl(zn) kg'z okn
n-1) 5 f~ (zlx) f~ (2i+1x)
9 gi+l N H 2 12! ‘
r fl( ) f(21+1] i;) kg( oki 2ok(i+1) )
n—1 i
2 < X
50 | 75|
n—l 1 1 1 .
+ Z ( - + . .)IIFf(2Lx)||
10752-4¢ 36864-8 344064-16! 10321920 - 32!
1 2l 1 il
< zltb(.i)+ 2@
5040 /= 9i+1

10752 ; 41

for all x € V\{0} by (2.2), (2.3), (2.4), (2.5), and (2.6), which follows (2.20) as n — oo

(3) Let ¢ satisfy the condition (2.14), then F_1,F_o, F3, Fy, and F5 are defined by (2.27). Putting a general quintic
mapping

F(x):=F_1(x)+ F_o(x) + F3(x) + F4(x) + F5(x)

for all x € V. We have the inequality

‘fo)—- 28 fy (o) - y 120

i okn

1
H i 2ki}5k(2x) gh(+1) 7. (2;21)

— n-1 5 g 2i 3 2i+1
SZ +ZHZfM?t&(-”“
ol 2kl 2k(l+l)
-1 4i B
§ (5040 2688)“ f(2l+1)H
n-1
1 1 y
+Z( - -+ .MHWM
/=0 \36864-8'  344064-16¢  10321920-32!
1ol 1 o
< 4lc1>( .x )+— 2@z
2688 = 2i+1) " 36864 ~ 8i

for all x € V\{0} by (2.2), (2.3), (2.4), (2.5), and (2.6), which follows (2.21) as n — oo

(4) Let ¢ satisfy the condition(2.15), then F_1,F_g, F_3, F4, and F5 are defined by (2.27). Putting a general quintic
mapping

F(x):=F_1(x)+ F_o(x) + F_3(x) + +F4(x) + F5(x)
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for all x € V. We have the inequality

5 n
Eng (X fk(2 x)
Hf(x)— 12 fk(z—n) k§4 ohn
n-1| 3 n-1| 5 i £ (oi+l
kiz (X)) _ ok(i+1) x fr(25%) fk(z x)
Sigo‘k;l(z fk(zz) 2 1 (2i+1) +i:0 Hk;;( oki ok(G+D)
n—1 2i 4i 8i . x
5 (5040 " 2688 4608) “Ff[gﬁ)“
1 o
- = _ | ITF (2"
+i§)(344064-16l 10321920~32L)” @l

R B S ( x ) 1 n=loiy)
T 4608 ‘o 344064 ‘=, 16¢
for all x € V\{0} by (2.2), (2.3), (2.4), (2.5), and (2.6), Wthh follows (2.22) as n — oo.

9i+1

(5) Let ¢ satisfy the condition (2.16), then F_1,F_g, F_3, F_4, and F5 are defined by (2.27). Putting a general quintic
mapping

F(x):=F_1(x)+ F_g(x)+ F_3(x) + F_4(x) + F5(x)

for all x € V. We have the inequality

4 £_(on
: pnx () F5@)
o ooz 22
n=1| 4 n-1 i i 3
kiF (%) _okli+D) 7 x) _ f5(
=z k;(z fk(z) 25 e (2z+1]]H+i:O 251 25Gi+1)
n-1 2i 4i 8i 16 o x n-1 1 .
< I'fl—=|ll+ — _ITf(2*
; [5040 2688 4608 21504) f(ZH'I] i;) 10321920 32¢ ITf @
n—116i ( x ] . 1 n-1 (D(zlx)
21504 2i+1 10321920 izo 320

for all x € V\{0} by (2.2), (2.3), (2.4), (2.5), and (2.6), which follows (2.23) as n — co.
(6) Let ¢ satisfy the condition (2.17), then F_1,F_o, F_3, F_4, and F_5 are defined by (2.27). Putting a general
quintic mapping

F(x):=F_1(x)+ F_g(x)+ F_g(x) + F_4(x) + F_5(x)
for all x € V. We have the inequality

Fx)- i 2knfk(2in) Z

é (2’”f (%)_2k(i+1)fk(2i’c_ﬂ)]H

I
—

i ( 4t 8t 16! 321 ]rf( x J
5040 2688 < 4608 21504 322560 9i+1

B Z [ 21 4! 8i 16° ” )”
= = 5040 2688 © 4608 21504 | 322560 i+l

1 n-1 ; x
<o &, 22 l5)
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for all x € V\{0} by (2.2), (2.3), (2.4), (2.5), and (2.6), since 215 — zss + 7508 — 7o857 + 3525y = 0 When i € {0,1,2,3},
which follows (2.24) as n — oo.

Moreover, by the definition, we easily get
Fyp,(2x) = 28 Fgp,(x)

6
and AFgp(x) =0 for all x,y € V. According to Lemma 2.4, F' is the unique general quintic mapping. 0O
y

The stability results for the functional equation (1.1) proved by Lee and Jung (2023) and Jin and Lee (2021) only deal
with the conditions (2.12) and (2.17) of Theorem 2.4. Compare the following concise theorem obtained from Theorem
2.4 with Theorem 1.1 obtained by Lee (2019b).

Theorem 2.6. Let 0 be a positive real constant and p a real number such that p #1,2,3,4,5. If f : X — Y satisfies the
inequality

| 3 76 < 001lP + 1317)
y

for all x,y € X\{0}, then there exists a unique general quintic mapping F such that

1)~ F@ 5% for p<1,
I176) - Fl = 50]4‘1406(5;”f 9" 26];/[86(136—" ;P) for 1<p<z
1)~ F o)l < 2625‘3/[86(23;"? " 46]:;[86(!96—"12;1') for 2<p<3,
17— Feol < 46]2)486229167”f 8" 215%2!?3) for 3<p<4
If@-F@i<; 151(‘){5';;"5 R 322§g ‘(’;(”;‘2”1: = for 4<p<5,
1) P < ——24MOlc)? for B<p

315-16P (2P —32)
for all x € X\{0}, where

M :=21-24” +1680-12P +57-8P + 8400- 67
+1834-4” +5376-3P + 19040 - 2P + 58624.

3 Conclusions

In this paper, we investigate the generalized stability of the general quintic functional equation (1.1). Precisely,
if f:V — Y is a mapping such that H N f(x)H < (x,y) for all x,y € V\{0}, where ¢ : (V\{0)2 — [0,00) holds the

conditions (2.12), (2.13), (2.14), (2.15), (2.16), or (2.17), then there exists a unique general quintic mapping F' such
that the difference ||f(x) — F'(x)| satisfies the conditions (2.19), (2.20), (2.21), (2.22), (2.23), or (2.24), respectively.

Disclaimer (Artificial Intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT,
COPILOT, etc) and text-to-image generators have been used during writing or editing of this manuscript.

Competing Interests

Authors have declared that no competing interests exist.

162



Jin and Lee; J. Adv. Math. Com. Sci., vol. 39, no. 12, pp. 152-163, 2024; Article no.JAMCS.128334

References

Gavruta, P. (1994). A generalization of the Hyers-Ulam-Rassias stability of approximately additive mappings. .
Math. Anal. Appl., 184:431-436.

Hyers, D. H. (1941). On the stability of the linear functional equation. Proc. Natl. Acad. Sci. USA, 27:222-224.

Jin, S. S. and Lee, Y.-H. (2021). Stability of the general quintic functional equation. Int. J Math. Anal. (Ruse),
15(6):271-282.

Jin, S. S. and Lee, Y.-H. (2023). Hyperstability of a general quintic functional equation and a general septic functional
equation. J. Chungcheong Math. Soc., 36:107-123.

Jin, S. S. and Lee, Y.-H. (2024). Generalized stability of a general cubic functional equation. J. Chungcheong Math.
Soc., 37:189-200.

Jun, K.-W. and Kim, H.-M. (2003). On the Hyers-Ulam-Rassias stability of a general cubic functional equation. Math.
Inequal. Appl., 6:289-302.

Jung, S. M., Lee, Y. H., and Roh, J. A uniqueness theorem for stability problems of functional equations. Symmetry,
2024(16):1298.

Lee, Y.-H. (2019a). On the Hyers-Ulam-Rassias stability of a general quartic functional equation. East Asian Math.
J., 35(3):351-356.

Lee, Y.-H. (2019Db). On the Hyers-Ulam-Rassias stability of a general quintic functional equation and a general sextic
functional equation. Mathematics, 7(6):510.

Lee, Y.-H. and Jung, S.-M. (2020). A fixed point approach to the stability of a general quartic functional equation. /.
Math. Comput. Sci., 20:207-215.

Lee, Y.-H. and Jung, S.-M. (2023). A fixed point approach to the stability of a general quintic functional equation.
Nonlinear Funct. Anal. Appl., 28:671-684.

Rassias, Th. M. (1978). On the stability of the linear mapping in Banach spaces. Proc. Amer. Math. Soc., 72:297-300.

Ulam, S. M. (1960). A Collection of Mathematical Problems. Interscience, New York.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (http:/ | creativecommons.org /licenses /by [ 4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here (Please copy paste the total link in your browser address bar)
hitps:/ |www.sdiarticle5.com [ review-history | 128334

163


http://creativecommons.org/licenses/by/4.0
https://www.sdiarticle5.com/review-history/128334

	Galley Proof_2024_JAMCS_128334 - Copy.pdf (p.1)
	Galley Proof_2024_JAMCS_128334.pdf (p.2-12)
	Introduction
	Stability of a General Quintic Functional Equation
	Conclusions


