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1. Introduction

In 1940, S. M. Ulam [21] triggered the study of stability
problems for various functional equations. He raised a
question relating to the stability of homomorphism. In the
following year, D. H. Hyers [5] was able to give a partial
solution to Ulam’s question. The result of Hyers was
generalized by Aoki [1] for additive mappings. In 1978,
Th. M. Rassias [12] succeeded in extending the result of
Hyers theorem by weakening the condition for the Cauchy
difference.

In 1982, J. M. Rassias [14] solved the Ulam problem for
different mappings and for many Euler-Lagrange type
quadratic mappings, by involving a product of different
powers of norms. In 1994, a generalization of the Rassias
theorem was obtained by Gavruta [4] by replacing the

unbounded Cauchy difference by a general control function.

A further generalization of the stability for a large class of
mapping was obtained by Isac and Th. M. Rassias [6]. They

also presented some applications in non-linear analysis,
especially in fixed point theory. This terminology may also be
applied to the cases of other functional equations [2, 3, 10, 13,
16, 19, 20, 23]. Also, the generalized Hyers-Ulam stability of
functional equations and inequalities in matrix normed space
has been studied by number of authors [7, 8, 15, 18, 22].

Very recently, R. Murali et. al., [11] discussed the general
solution of viginti duo functional equation and its stability in
multi-Banach spaces.

In this paper, we introduce the following new

functional equation

C(u+12v) — 23 (u+ 11v) +253¢ (u+ 10v)

— 17718 (u+9v) + 8855 (u+ 8v)

—33649 (u+Tv) + 1009478 (u + 6v)

— 2451578 (u+ 5v) + 490314 (u -+ 4v)

— 817190 (u+3v) + 1144066 (1 +2v)

— 1352078 (u+v) + 1352078 (u)

— 1144066 (1t — v) + 817190 (1 — 2v)
—490314¢ (u— 3v) + 245157 (u— 4v)

— 100947 (1t — 5v) + 33649¢ (1 — 6v)

— 8855 (u—Tv) + 17718 (u— 8v) — L (u— 11v)

—2538(u—9v) + 238 (u—10v) =231C(v),  (1.1)

where 23! = 25852016740000000000000, is said to be
trevigintic functional equation if the function {(u) = au®
is its solution and Murali et al.,[17] found the general solution
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of the following equation

Cu+12v) =248 (u+11v) + 2768 (u+ 10v)
—2024¢ (u+9v) + 10626 (u+ 8v)

— 425048 (u+7v) + 134596 (u+ 6v)
—346104¢ (u+ 5v) + 7354718 (u+4v)

— 13075048 (u+3v) + 1961256 (u + 2v)

— 2496144 (u+v) + 2704156 (u)

—2496144¢ (u—v) + 1961256 (u —2v)

— 13075048 (u—3v) + 735471 (u — 4v)

+ 134596 (u — 6v) — 425048 (u—7v)

+ 106268 (1 — 8v) — 20248 (u—9v)

42768 (u— 10v) — 346104¢ (1 — 5v) — 24¢ (u— 11v)
+ ¢ (u—12v) = 1.124000728 x 10*1{ (v), (1.2)

in matrix paranormed spaces. The above equation is called
quattuordecic functional equation if the function f(u) = au®*
is its solution.In this paper, we determine the general solution
of the functional equation (1.1) and we also prove the stability
of the functional equations (1.1) and (1.2) in matrix normed
space with the help of fixed point method.

2. Trevigintic functional equation (1.1)
and its general solution

Throughout this segment, let us consider (X, ||.||,) be a
matrix normed space, (Y, ||.||,) be a matrix Banach space and
let n be a fixed non-negative integer.

In this part, we derive the general solution of trevigintic
functional equation
For this, let us consider & and & be real vector spaces.

Theorem 2.1. If { : 2 — & be a mapping satisfying (1.1) for
all x,y € 9, then & (2u) = 223¢ (u) for all u,v € 9.

Proof. Lettingu=v=0in (1.1), one gets {(0) = 0. Refilling
u=0,v=wuand u =u,v= —uin (1.1) and adding the two
out coming equations, we get {(—u) = —{(u). Hence, § is
an odd mapping. Refillingu =0,v=2uand u = 12u, v=u
in (1.1) and subtracting the two out coming equations, one
gets

23¢(23u) — 2758 (22u) + 17718 (21u)

— 8625¢ (20u) + 33649 (19u) — 102465 (18u)

+ 2451578 (17u) — 483230¢ (16u) + 817190 (15u)
— 1168860 (14u) + 1352078¢ (13u)

+ 1144066 (11u) — 961400 (10u) +490314¢ (9u)
+100947¢ (7u) — 360525 (6u) + 8855 (5u)

+ 3251058 (4u) +253¢ (3u) — 2318 (1)

— (208035 +231) & (2u) — 12847808 (12u) =0 (2.1)

for all u € 2. Refilling (u,v) by (11u,u) in (1.1), and
increasing the out coming equation by 23, and then subtracting

(1.1).

the out coming equation from (2.1), we get

2548 (22u) — 40488 (21u) — 29953728 (11u)

— 170016 (19u) + 671462 (18u) — 2076624 (17u)
45155381 (16u) — 10460032 (15u)

— 24961440 (13u) +29813014¢ (12u)
+25352118¢ (10u) — 18305056 (9u)

+ 32108 (20u) — 11277222 (8u)

— 5537664 (Tu) + 1961256 (6u) — 765072¢ (5u)

+ 528770 (4u) — 40480 (3u) + 17626510¢ (14u)
— (20221642318 (2u) +231(24)L (u) =0 (2.2)

for all u € 2. Refilling (u,v) by (10u,u) in (1.1), and
increasing the out coming equation by 254, and then
subtracting the out coming equation from (2.2) , we have

1794 (21u) — 32154 (20u) + 279818 (19u)
—1577708¢ (18u) + 6470222 (17u)
151809846 (15u) — 106913246 (14u)

+ 182604820 (13u) — 260779750¢ (12u)
+313474084¢ (11u) — 318075694 (10u)
4272287708 (9u) — 196289038 (8u)

+ 119002092 (7u) — 60308622 (61)
+24875466¢ (5u) — 8018076 (4u)
+2208690¢ (3u) — (652050 +231)& (2u)

+231(278) & (u) — 204851578 (16u) =0 (2.3)

forall u € 9. Refilling (u,v) by (9u,u) in (1.1), and increasing
the out coming equation by 1794, and then subtracting the out
coming equation from (2.3), we have

9108¢ (20u) — 174064 (19u) + 1599466 (18u)
—9415648¢ (17u) + 39881149 (16u)

— 129289072 (15u) + 332898412 (14u)

— 697018496 (13u) + 1205259110 (12u)

— 1738980320¢ (11u) +2107552238¢ (10u)

— 2153340224 (9u) + 1856165366 (8u)

— 1347036768 (Tu) + 819314694 (6u)

— 414936192 (5u) + 173080842 (4u)

— 58157616 (3u) + (15232026 — 231) & (2u)

+231(2072)¢ (1) =0 2.4)

forall u € 2. Refilling (u,v) by (8u,u) in (1.1), and increasing
the out coming equation by 9108, and then subtracting the out

0020
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coming equation from (2.4), we arrive at out coming equation from (2.7), we have

591261 (16u) — 12536656¢ (15u)

35420 (19u) — 704858¢ (18u) + 67146208 (17u) — 8137709128 (13u) + 23!(435208) (u)

— 40770191 (16u) + 177186020 (15u) +3720300738¢ (12u) — 12888836050¢ (11u)

— 586526864 (14u) + 1535871460 (13u) +35146053620¢ (10u) — 773348202208 (9u)

— 3260520802 (12u) + 57039862008 (1) + 139648781900 (8u) — 2093290830008 (7u)
—8312600890¢ (10u) + 10161386200 (9u) + 2624054774008 (6u) — 2762344473008 (5u)

— 10458561060 (8u) + 9073116360 (7u) + 2444824337008 (4u) — 1813554195008 (3u)

— 6623651826 (6u) + 4050843720 (5u) + 126789432 (14u)

— 2059809114 (4u) + 861258552¢ (3u) — (110784936300 —23!)¢ (2u) = 0 (2.8)
— (291033582 4 231)¢ (2u) +23!(11180) & (u) = 0

forall u € 9. Refilling (u,v) by (4u,u) in (1.1), and increasing

(2.5) the out coming equation by 591261, and then subtracting the
out coming equation from (2.8), we have
forall u € Z. Refilling (u,v) by (7u,u) in (1.1), and increasing 1062347& (15u) + 2333523194 (13u)
the out coming equation by 35420, and then subtracting the — 15153154178 (12u) + 7006505341 (11u)

out coming equation from (2.5), we arrive at — 24539970540¢ (10u) + 67616952750 (9u)

— 1502547640008 (8u) + 273842902300 (7u)

109802 (18u) — 2246640 (17u) + 21958629 (16u) — 414022530800 (61) + 5230469540008 (5u)

— 136458080 (15u) + 605320716 (14u) — 553901433400 (4u) 4 489850571600 (3u)
—2039671280¢ (13u) + 5422940138 (12u) — (2314 352492298900) (2u) — 22799601 (14u)

— 11662935680 (111) 420632268910 (10u) +231(1026469)¢ (1) = 0 (2.9)

— 30361431520 (u) + 374320417008 (8u) YV u € 2. Refilling (u,v) by (3u,u) in (1.1), and increasing

— 38817486400 (7u) + 338991658908 (6u) the out coming equation by 1062347, and then subtracting the
— 24894026080 (5u) + 153070773508 (4u) out coming equation from (2.9), we have
— 7821387728 (3u) + (3275547898 — 231)¢ (2u) 1634380 (14u) + (755662041400 — 231)¢ (2u)
+231(46600)¢ (u) =0 (2.6) — 24005773448 (11u) + 11206943660 (10u)
— 39623789860Z (9u) + 110185977100 (8u)
YV u e 2. Refilling (u,v) by (6u,u) in (1.1), and increasing the — 2470162707008 (7u) + 4538480403008 (6u)
out coming equation by 109802, and then subtracting the out — 6904667123004 (5u) + 8730674909008 (4u)

coming equation from (2.6), we have — 910778521300 (3u) — 35421472¢ (13u)

3661011208 (12u) +231(2088816)¢ (1) = 0 (2.10)
2788064 (17u) — 58212778 (16u) + 580012628 (15u) V u € 2. Refilling (u,v) by (2u,u) in (1.1), and increasing

— 366975994 (14u) + 1655056218 (13u) the out coming equation by 1634380, and then subtracting the
5661242356 (12u) + 15255793230 (111) out coming equation from (2.10), we have
— 332051889208 (10u) + 593676648608 (9u) 2169268 (13u) — 473970208 (12u)
— 881886932308 (8u) + 1096433822008 (7u) 4493909636 (11u) — 32654912408 (10u)
— 1145617027008 (6u) + 1007265991008 (5u) + 153698283808 (9u) — 547621900308 (8u)
— 744194935908 (4u) + 459882901908 (3u) + 153249928800 (7u) — 3446168680008 (6u)
— (23448721670 +23!) & (2u) + 630659845000 (5u) — 9417758455008 (4u)
+231(156402)C (u) =0 2.7 + 11340449630008 (3u) +231(3723196) (u)
— (2314 1053467503000)8 (2u) = 0 (2.11)

forall u € 2. Refilling (u,v) by (Su,u) in (1.1), and increasing ¥V u € 2. Refilling (u,v) by (u,u) in (1.1), and increasing the
the out coming equation by 278806, and then subtracting the  out coming equation by 2169268, and then subtracting the out

o
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coming equation from (2.11), we have

24961448 (12u) 4 (815929566100 — 23!) & (2u)

+ 5741131208 (10u) — 3789146592 (9u)

+ 17682684108 (8u) — 618893943408 (7u)

+ 1679854989008 (6u) — 3599689262008 (5u)

+ 6119471746008 (4u) — 8159295661008 (3u)

—54915168& (11u) +23!(5892464) (u) =0 (2.12)
Yu € Z. Refilling (u,v) by (0,u) in (1.1), and increasing the
out coming equation by 2496144, and then subtracting the out

coming equation from (2.12), we have {(2u) = 223 (u) for
allu e 2. Thus § : 2 — & is a trevigintic mapping. O

3. Stability of functional equations (1.1)
and (1.2)

We will prove the Generalized Hyers-Ulam-Rassias sta-
bility for the functional equations (1.1) and (1.2) in matrix
normed space with the help of fixed point method.

For a mapping { : X — Y, define #°{ : X> — Y and
HC, : My(X)? — M, (Y) by,

HC(c,d) =+88558(c+8d) —238(c+11d)
+2538(c+10d) — 17718 (c 4+ 9d)
—33649 (c+7d) 4 100947 (¢ + 6d)
—2451578(c+5d) +490314¢ (c +4d)
— 8171908 (c +3d) + 11440668 (¢ + 2d)
— 13520788 (c+d) 4+ 1352078 (¢)
—1144066& (c — d) 4+ 817190 (¢ — 2d)
—4903148 (c —3d) + 2451578 (c — 4d)
— 1009478 (c — 5d) + 33649 (¢ — 6d)
—88558(c—7d)+1771{(c —8d)
—2538(c—9d) 423 (c—10d)
—8(c—11d) =238 (d)(c+ 12d)

forall c,d € X.

FE (Xrs,yrs) = E([ers + 12y5]) — 238 ([rs + 11yys])
+ 2538 ([xrs + 10yys]) — 17718 ([xr5 + yrs])
+ 88558 ([xrs + 8yys]) — 336498 ([xrs + Tyrs))
+ 1009478 ([xrs + 6yrs]) — 2451578 ([oxrs + Syrs])
+ 4903148 ([xrs + 4yrs]) — 8171908 (s + 3yrs])
+ 11440668 ([xrs + 2yy5]) — 1352078 ([xrs + yrs))
+ 13520788 ([x5]) — 11440668 ([x,5 — yrs])
+ 8171908 ([xrs — 2yrs5]) — 4903148 ([xrs — 3yrs])
+ 2451578 ([xtrs — 4yrs]) — 100947 ([ — Syrs])
+ 33649 ([xys — 6yrs]) — 88558 ([xrs — Tyis])
+ 1771@([)(” - SYr‘YD - 253C([xrs - 9)%‘])
+238([xrs — 10y55]) — E (s — 1yng]) — 2318 ([ys])

254

where 23! = 25852016740000000000000 and
all x = [xy5],y = [yrs] € M, (X). Similarly, we can define the
another functional equation (1.2) in the above form.

Theorem 3.1. Lett = +1 be fixed and o : X> — [0,%0) be a
function such that there exists a A < 1 with
d) <252 1) Yedex 3.1
o(c,d) < 6(2”2’) c,deX. 3.1)
Let § : X — Y be a mapping satisfying
n
17 G ([xs], DomsDIN <} 0 (s, i) (3.2)

rs=1

V x = [xps],y = [yrs] € My(X). Then there exists a unique
trevigintic mapping V : X — Y such that

(o)l < X o371y °

rs=1

16 ([ers]) = V. “(xrs) (3.3)

V x = [xy5] € My(X), where

1
531 (0(0.2x1) +24961440 (0,.x,)

+0 (12xy5,%r5) +230 (1 Lxyg, Xys)

+2540 (10x45,Xr5) + 17940 (9%,5, X15)
+91080 (8xys,Xrs) + 354200 (7 X5, Xrs)
F1098020 (6315, Xrs) + 10623476 (35, Xy
2788066 (5x,5, Xy5) + 5912616 (4xys, Xy
116343806 (25, xy5) + 21692686 (x5, 1y )]

0" (xrs) =

Proof. Switching n =1 in (3.2), we get

|28 (¢, d)|| < o(c,d) (34

By utilizing Theorem 2.1, we can get

|—¢(2c) +2%¢(0)|| < ; [0(0,2¢)+ o (12¢,c)

+230(11¢,c) 4+2540(10c,c) 4+ 5912610 (4c,c)
+17940(9¢,c) + 91080 (8¢, c) + 354200 (7¢,¢)
+1098020 (6¢, ¢) + 2788066 (¢, c)
+10623476 (3¢, ¢) + 16343800 (2¢, )
121692680 (c, ) + 24961445 (0, ¢)]

Therefore,
18(2¢) —2%¢(0)|| < 67%(c) (3.5)
V¥ ¢ € X. Hence
¢ A5
¢0- ztea) < o 66)

V¢ € X. Taking .7 = {{ : X — Y} and the generalized metric
p on . as follows:

p(8,61) =inf{r e Ry :[|{(c) = &i(e)]| < 707 (c), Ve € X},
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It is easy to check that (7, p) is a complete generalized metric
(see also [9]). Define the mapping . :  — 7 by

()= gl (20)

Letting §, &) € .7 and v be an arbitrary constant with
p(&,8)=v. Then ||{(c) = &i(c)|| < vo*(c) forall c € X.
Utilizing (3.1), we find that

180 - #6(1 = |t )
forall c € X.

Hence it holds that p(# &, 7)) < Av, that is,
p(LEL,78) <Ap(E, &) forall C’El €.

Ve JandceX.

S (20)

<Avo*(c)

A (5
By (3.6), we have p({,-7(;) < 53

By Theorem 2.2 in [3], there exists a mapping V: X — Y
which satisfying:

1. V is a unique fixed point of ., which is satisfied
V(2c) =22V (c) V c € X.

2. p(F*L, V) — 0 as k — oo. This implies that
1}2}; 2ngt £(2Me)=V(c)VeceX.

[18(c) - o*(c) YeeX. 3.7)

A
<_ - -
It follows from (3.1) and (3.2) that

|72V (c,d)|| = hm

22% (2N, 24 ) H

< lim =5

2K,
< lim
k—yo0

(2k1C72ktd)

t

o(c,d)=0

223kl

for all ¢,d € X. Therefore, the mapping V: X — Y is
treviginticmapping. By Lemma 2.1 in [7] and (3.7), we can
get (3.3) Hence V : X — Y is a unique trevigintic mapping

satisfying (3.3). O
Theorem 3.2. Lett = +1 be fixed and 6 : X*> — [0,) be a
function such that there exists a A < 1 with
c d
o(c,d) < 224%0(2 o —) (3.8)
Ve,deX. Let £ : X — Y be a mapping satisfying
n
17 G (bers] s DI <Y 0 s i) (3.9)

rs=1

YV x = [Xrs],y = [Vrs] € My(X). Then there exists a unique
quattuorvigintic mapping Q : X — Y such that

I6ulen]) ~ Qb < Y gm0

rs=1 (1 l) (xrs) (3.10)

255

Y x = [xps] € Mu(X),

where
. 2 1
0% (xy5) = E[EG(O’ZM) + 0 (12x5,Xr5)

+ 240 (11x,5,Xr5) + 2760 (10x,5, X;5)

+ 202406 (9x,5,Xs5) + 106266 (8x,5, Xr5)

+ 425040 (Txy5,%rs) + 1345960 (615, X;5)

+ 3461046 (5xys,Xys) + 7354710 (4, )

+ 13075040 (3xy5, Xrs) + 19612566 (2,5, Xr5)
24961446 (X, %,5) + 13520786 (0, %, )]

Proof. The proof is similar to the proof of Theorem 3.1. [

The following corollary gives the Hyers-Ulam-Rassias
stability for the trevigintic and quattuorvigintic functional
equations (1.1), (1.2) respectively. This stability involving the
sum of powers of norms.

Corollary 3.3. Lett = £1 be fixed and let |, @ be non-negative
real numbers with | # 23. Let { : X — Y be a mapping such
that

n

H%Cn([xrsL[yrsDHn < Z

rs=1

V x = [xrs],y = [yrs] € My(X). Then there exists a unique
trevigintic mapping V : X — Y such that

18 (Brs)) = V(b)) I, < i e

1
rs=1 ‘22372” ”me
Vox =[x € M,,(X) where

o ([l + [yl 311

@ = [10557876+ 1634381(2)

23!
+1062347(3") + 591261 (4') +278806(5")

+35420(7") +9108(8") 4 1794(9")

1254(101) +23(11)) + (12') + 109802(61)}
Proof. The proof is identical to the proof of Theorem 3.1
by taking o(c,d) = o(|c|' + ||d||") for all ¢,d € X. Then

we can choose A = 2!=23) and we can obtain the required
result. O

Corollary 3.4. Lett = +1 be fixed and let |, ® be non-negative
real numbers with | # 24. Let { : X — Y be a mapping
satisfying (3.11). Then there exists a unique quattuorvigintic
mapping Q : X — Y such that

[ 8 ([xrs]) — Qn([xrv])”n— Z ‘224

YV x = [xp5] € M, (X), where

| ”xrsH

@ =5 29 110884752 + 196125.5(2') + 1307504(3!)
+735471(4") +346104(5") + 134596(6')
+42504(7") +10626(8") +2024(9")

+276(101) +24(11%) + (121)]
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Proof. The proof is identical to the proof of Theorem 3.2. [

The following corollary gives the Ulam-Gavruta-Rassias
stability for the trevigintic and quattuorvigintic functional
equations (1.1), (1.2) respectively. This stability involving the
product of powers of norms.

Corollary 3.5. Lett = +1 be fixed and let I, ® be non-negative
real numbers withl = a+b #23. Let § : X — Y be a mapping
such that

n

[EZAERRN)REY

rs=1

(3.12)

b
O(flxers - [lyesl”)

YV x = [xrs],y = [Vrs) € Mu(X). Then there exists a unique
trevigintic mapping V : X — Y such that

160 ([es)) >

n
_ ) < e l
Y x = [x5] € M, (X), where

Wy = — [2169268 + 1634380(2¢)

23! .
+1062347(3%) + 591261(4%) + 278806(5%)
+109802(6%) +35420(7%) +9108(8%)
+1794(9%) +254(10%) 4 23(11%) 4 (129)]

Proof. The proof is resembling to the proof of Theorem 3.1.
O

Corollary 3.6. Lett = +£1 be fixed and let |, @ be non-negative
real numbers withl = a+b #24. Let { : X — Y be a mapping
satisfies (3.12). Then there exists a unique quattuorvigintic
mapping Q : X — Y such that

(| G ([xrs]) — Qn([er])Hn— ): |224
Y x = [xy) EM (X)

| erv”

Y x = [xps] € My (X), where

Wy = =— 2496144 + 1961256(2%) + 1307504 (3%)

241 il
+735471(4%) + 346104(5%) + 134596(6%)
+42504(7%) + 10626(8%) 4 2024(9%)
+276(10%) +24(11%) + (129)]

Proof. The proof is resembling to the proof of Theorem 3.2.
O

The following corollary gives the Ulam J Rassias stability
for the trevigintic and quattuorvigintic functional equations
(1.1), (1.2) respectively. This stability involving the mixed
product of sum of powers of norms.
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Corollary 3.7. Lett = +1 be fixed and let |, ® be non-negative
real numbers withl = a+b #23. Let { : X — Y be a mapping
such that

17 G (s, s, <

Y (ol [sll” + lnsl** + sl )

rY—

(3.13)

YV x = [x5),y = [Vrs) € Mu(X).Then there exists a unique
trevigintic mapping V : X — Y such that

16 (Bers]) = Vi (b, < Z ‘2237

2] ”erHI
Y x = [xr5] € My(X), where

Wy = 12727144 +1634380(2)

23! 5|
+1634381(2) +1062347(3! +39)

+591261 (4" 4-49) 4+278806(5 4-59)
+109802(6' +6) 4 35420(7' +77)

+9108(8! 4+ 8%) +1794(9' +99) 4 (12 +129)

+254(10' +10%) +23(11" +11%)
Proof. The proof is identical to the proof of Theorem 3.1. [

Corollary 3.8. Lett = +1 be fixed and let |, ® be non-negative
real numbers withl =a+b #24. Let § : X — Y be a mapping
satisfying (3.13). Then there exists a unique quattuorvgintic
mapping Q : X — Y such that

18 ([ers]) = Qu([xrs]) I, < Z ‘224

| ”erH

Y x = [xr5] € My(X), where

2
@y = 7:",[133808964r 1961256(29)

+1961256.5(2") + 1307504 (3 +3%)
+346104(5' 4+ 5%) +134596(6' + 6%)
+42504(7' +7%) 4 10626(8' + 8%)

+2024(9" +99) +276(10" +10%) +
4735471 (4" +49) +24(11' +11%)]

(12" +129)

Proof. The proof is identical to the proof of Theorem 3.2. [

Now we will provide an example to illustrate that the
functional equations (1.1) is not stable for ¢ = 23 in corollary
3.3.

Example 3.9. Let 0 : R — R be a function defined by

23
<1
G(X) — {w()x ) lf|'x!
Wy, otherwise
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where @y > 0 is a constant and define a function
C:R—=Rby {(x)=Yr, 223,,forallxe]R Then §
satisfies the inequality

A E(x,y)|

2585201673888497664000

2 23
< $388607 (8388608)%¢ (||

+1x?)
(3.14)

forall x,y € R. Then there does not exist a trevigintic mapping
V:R — R and a constant A > 0 such that
VxeR

C(x) = V()| < A
8388608¢

Proof. 1ti hat £ i ——— on R.
roof3 tis ;asy to see that 4 is bounded by 2383607 on
If [x|= + |c]

=0, then (3.14) is trivial. If |x| + |¢[® > &
, then L.H.S of (3.14) is
2585201673888497664000

8388607
Suppose that 0 < x| + |x|* <
negative integer k such that

1
723(k+1)

(3.15)

(8388608)2.

22; , then there exists a non-

<|b? +e? < (3.16)

ﬁ7

so that 22341 |p|P < L 2Bk ¢ < 2%, and
2”(y),2”(x:|:7y),2”(x:|:6y) 2"(x£5y),2" (x £ 4y),
2"(x+£3y),2" (x £ 8y),2" (x £+ 2y),2" (x +9y),
2"(x+£10y),2"(x £ 11y),2"(x £ 12y),2"(x) € (—1,1)

for all n =0,1,2,....,k— 1. Hence .#{(2"x,2"y) = 0 for
n=0,1,2,....k— 1. From the definition of { and (3.16), we
obtain that

|%C(xay)| SZn 0223n [%C( xvzny)]
258520167 497664
< 58520167388849766 000(8388608) (|x|

8388607 I
Therefore, { satisfies (3.14) for all x,y € R. Suppose on the

contrary that there exists a trevigintic mapping 7 : R — R
and a constant A > 0 satisfying (3.15). Then there exists a
constant ¢ € R such that 7 (x) = cx** for any x € R. Thus we
obtain the following inequality |i(b)| < (A + |c|) |b|*. Let
m € N with may > A +|c|. If b € (0, 57 ), then 2"x € (0, 1)
for all n = 0,1,2,....m — 1, and for this case we get

2" 2"x
) = Tg YD 5y DI (e o

which is a contradiction to above inequality |h(b)| < (A +
lc])|b%. Therefore the trevigintic functional equation (1.1)
is not stable for = 23. 0

4. Conclusion

In this investigation, we identified a general solution of
trevigintic functional equation (1.1) and we establised the
generalized Hyers-Ulam-Rassias stability, Hyers-Ulam-Rassias
stability, Ulam-Gavruta-Rassias stability and J. M. Rassias
stability of these functional equations (1.1) and (1.2)in matrix
normed spaces with the help of fixed point method and also
provided the example for nonstability.
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