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GENERALIZED STABILITY OF A GENERAL SEXTIC
FUNCTIONAL EQUATION

SuN-Sook JINT* AND YANG-HI LEE

ABSTRACT. The general sextic functional equation is a generalization of many func-
tional equations such as Jensen, general quadratic, general cubic, general quartic,
and general quintic functional equations. In this paper, we investigate the general-
ized stability of the general sextic functional equation.

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.

Ulam’s question about the stability of group isomorphism motivated Hyers’ study of
the stability of the additive functional equation, and since then many mathematicians
have investigated the stability of functional equations (see [3,11]). For more historical
information, see [2,5,7-9].

Consider the general sextic functional equation

1) i(—w C)f(a: Fiy) =0

forall z,y € V. If f:V — Y is a solution mapping of the functional equation (1),
then we call the mapping f a general sextic mapping.

A result obtained by Y.-H. Lee for the Hyers-Ulam-Rassas stability of the functional
equation (1) is presented in the following theorem.

THEOREM 1.1. ( [6, Theorem 3|) Let p & {1,2,3,4,5,6} be a nonnegative real
number. Suppose f: X — Y is a mapping such that

S (7) o+ in)| < 0l + P
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for all z,y € X. Then there exists a general sextic mapping F' : X — Y with F/(0) =0
and a constant K (p) such that

1f(z) = f(0) = F(z)|| < K(p)0|z|]”
for all x € X.

J. Roh et al. [10] studied the generalized stability of functional equation (1) us-
ing the fixed point method, and I.-S. Chang et al. [1] also obtained results on the
generalized stability of (1) by utilizing the idea of P. Gavruta.

In this paper, we improve previous results on the stability of general sextic func-
tional equation by providing a more explicit proof based on the idea of Gavruta. In
particular, we extend the special conditions imposed on the control function related
to the generalized stability of the functional equation (1) obtained by Chang et al. [1]
and Roh et al. [10] to much more general conditions.

2. Stability of a general sextic functional equation

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

f(z) :=f(x) — f(O

);
(f(322) — 124f(162) + 4960 f(8x) — 79360 f (4x)

Silw):= 312480
+ 507904 f (2x) — 1048576 f (x)),

falz) ::1611280 (f(322) — 122f(162) + 4720 f(8x) — 70400 f (4x)
+ 385024 f(2x) — 524288 f (),

fa(z) == — 25810 5 (f(322) — 118 (16x) + 4264 f(8x) — 55168 f (4x)
+ 225280 f(2x) — 262144 f (x)),

fulz) ::103;192 (f(322) — 110f(162) + 3448 f(8z) — 34112 (4x)
+ 120832 (22) — 131072 f(x)),

fs(z) == — 103211920 (F(32z) — 94f(162) + 2200 (8z) — 18880 f(4x)
+ 62464 f (22) — 65536 f (x)),

fo(z) ::m( f(32x) — 62f(16x) 4 1240 f(8x) — 9920 f (4z)

)

+ 31744 f (22) — 32768 f (x)),

7
A1) =307 (7)o + i)
=0

Df(x) :=f(64x) — 126(322) + 5208 (162) — 89280 f (8x)
+ 666624 (4x) — 2064384 f(2) + 2097152 f ()

for all z,y € V.
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By some careful calculations, we can obtain some useful equations given in the
following lemma. Therefore, we can omit their proofs.

LEMMA 2.1. For a given mapping [ : V — Y, the equalities
7 . 7
Af(z) = A f(w),
y y
- 7 7 7 7 7
['f(x)= SAf(Sx) -7 AS f(56z) + 284Af(20:c) + 1964Af(16x) + 6724Af(12x)

7 7 7 7
+ 1568 A f(8x) + 2828 A f(4r) — 4116 A f(28) + 4480 A f(102)

(2)
+ 31360 3 F(82) + 95872 & F(62) + 169344 & f(4z) + 191744 E F(22)

137984 A f(14x) + 43008 A F(52) + 301056 A f(4z) + 888832 A £ (3z)

—2z

1+ 1404928 A f(22) + 1214464 A f(x) — 473088 A f(7a),

) ] 1 1
624960 (@) fl(x)_2f1<§x)_ 312480 (59”)

fQ()__M 7) = - 645120 Lf(@) fz(w_g(%) 161280 (%:)

() = f:”(m 206411384 Lf(). f3(x)_8f3(%x> 258048Ff (%‘T)
(6)
i

fuw) = 3 Fi(22) =~ (@), i) - 16f4(§x) rj

?

1
2" )

7 1 - B If(x) x (1 1
fo(@) = 5505(22) = oanriggy (@) =326 (5:5) ~ 10321920 (595)
(8)

. I I'f(x) . (1 1 (1
folw) = 53/622) = ~g5msesomse’ 1@ 6‘”6(595) = 19979520 (2>
(9)

f(@) = [i(z) + fala) + f3(2) + fulz) + f5(2) + fo(z)
hold for all x,y € V.

16515072 1032192

7
LEMMA 2.2. If f : V — Y satisfies the functional equation A f(x) = 0 for all
Yy

x,y € V, then the mappings fi,. o fe: V =Y satisfy
(10) fr(2x) = 2* fi(w)
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for all x € V and each k € {1,2,3,4,5,6}, where f,fi...., fo are defined at the
beginning of this section.

7
Proof. If f:V — Y satisfies the functional equation A f(z) = 0 for all z,y € V,
y

then f satisfies the functional equation I'f (x) = 0 due to (2). Therefore, the equality
(10) follows from the equalities (3), (4), (5), (6), (7), and (8). O

According to [4, Corollary 6], we obtain the following lemma.

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

[e.e]

If (@) = F2)l| <)

=0

1) = Pl < 3 gmmol2) +Z2%( o) <o or

1f(x) - Fla)]| < 22%( )

6
for all x € V' \ {0} and for some ¢ € {1,2,3,4,5}, where F(z) = > Fy(x) and every
k=1

[\3',_1

(b(2Z )<ooo7°

8

F}. has the property (10), then the mapping F' is uniquely determined.

7
LEMMA 2.4. If a mapping f : V — Y satisfies the functional equation A f(z) =10
y
for all x,y € V '\ {0}, then it is a general sextic mapping.

7
Proof. 1t is clear that A f(z) =0 for all z € V' and
0

A f(0) = —%f(?y) —0

Y

7
for all y € V'\ {0}. Thus, A f(z) =0 for all z,y € V, as desired. ]
y

THEOREM 2.5. Let ¢ : (V \ {0})? — [0,00) be a function that satisfies one of the
following conditions

(11) D 27 (2'z, 2y) < oo,

i=0
(12) Z4g0 2w, 2'y) <ooand222<l Z)<oo,
(13) ZS’igo(Qix,Qiy) < 00 and Zlﬂp(ix, Ey) < 00,

(14) 216 p(2'z,2'y) < oo and 281 ( x—y)
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(15) i32i¢(2ix 2'y) < oo and i 16°p lx l.y < 00
: ’ : 2" 2 ’
(16) 264 ©(2'z,2"y) < oo and 232’ ( 5 ) < 00,
(17) 2641 ( -z, —y)

for all z,y € V' \ {0}. Suppose f:V — Y is a mapping such that

(18)

2)|| < ela,y)

for all x,y € V \ {0}. Then there exists a unique mapping F' : V' — Y such that
7

A F(z) =0 and

Y

o0

. 1 1
19) 1)~ Fl g0 2 5 2(20)

N >, 92 1 > 1 ,
_ < - - @
(20)  [f(@) = F()| _2312480@(2”1@“) +2 G 1)
21) | f(x) = F(2)]| <§Ooj Yo L, + fo 1 o(2'x)
= 42161280 \ 27 £ 2064384 - 8 ’
(22) | f(x) = F(z)|| < EOO LY + EOO S ®(2'x)
= 22258048 \ 27 £ 16515072 - 167 ’
(23) | f(x) = F(z)| < EOO 16 o -2 + Eoo ! ®(2'x)
. Y= 227032102 \2i01 7 330301440 - 321 - =)

1=0

. 320 1 = 1 .
24 _ Fa)|| < o - p(2
24 /(@) = Flall < < 10321920 (2%“:”) * 2_; 20178689250 - 64 (2 %)

(25)  [f(a) ~ Fla)] < Z 319963;520‘1’ (21)

1=5

8||M8|

for all x € V' \ {0} if ¢ satisfies (11), (12), (13), (14), (15), (16), or (17), respectively,
where ® : V'\ {0} — [0, 00) is the function defined by

O () :=¢(8x,8z) + Te(56x, —8x) + 28¢(20z, 42) + 196 (162, 4z) 4+ 672p (122, 42)
+ 15689 (8x, 4x) + 2828 (4x, 4x) + 4116¢(28z, —4x) + 4480p(10z, 22)
+ 313609 (8z, 2x) + 95872 (6x, 2) + 169344 (4x, 22) + 191744 (22, 22)
+ 137984 (14x, —2z) 4+ 43008 (5z, x) 4+ 3010560 (4x, x) + 888832¢(3x, x)
+ 1404928 (2z, ) + 1214464 (x, x) + 473088¢(Tx, —x).
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Proof. Note that, by (2) and (18), we have

~ 7 7 7 7 7
ITF ()] :H A f(82) =T A f(567) +28 A f(202) +196 A f(162) + 672 A f(120)
7 7 7 7
+1568 A f(82) + 2828 A f(4w) — 4116 A f(282) + 4480 A f(102)
7 7 7 7
431360 A f(8z) + 95872 A f(62) + 169344 A f(4z) + 191744 A f(2z)
2x 2z 2z 2z

7 7 7
137984 A f(14z) + 43008 A f(52) + 301056 A f(4z) + 888832 A f(3x)

—2x

7 7 7
41404928 A f(27) + 1214464 A f(z) — 4T3088 A f(Tx) H

(26)  <®(x)
for all z € V. We prove the theorem in two steps.
Step 1. Let k € {1,2,3,4,5,6} and § € {—1,1}, and let ¢ satisfy
- 1 n n
(27) 25%@(25 z,2°"y) < oo
=0

n

for all z,y € V'\ {0}. Together with

1 -~ 1 _ n+m—1 1 - ‘ 1 ) ‘
20kn fi(2") = Wf’“(zé(nm)x) = Z <25ki fr(2%2) — 20k(i+1) fk(2‘5(2+1)a?))

i=n

and using (3), (4), (5), (6), (7), (8), (26), we have the inequalities

n+m—1

1
= 624960 Z

| hi20) = @)

STF(2)

1 n+m—1 1 ‘
< ~ (2
= 624960 Z 5 2(2'7),

1 1 1 ! 1

fi =z ) — 20, < 2T f( =
fl(znx) f1(2n+mx) H < 3mod0 > f<21+1x>
1 n+m—1 ' 1
< 2 —
< 3@ > <2z+1x)’

=n
=n

1

Lsoa) - L fommg < LS Loy
g 12\ ) T e /2 P> 645120 2= 42T

=n

(2 grim (L < mflzﬂcb L
—X | — X —T
“\2n \2rtm” ) || = 161280 & 217 )7

n+m—1

1 .
< — o2
= 2064334 2; 5 222,

_f3(2nx) _ 8nim f3<2n+mx)

' 1
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_ 1 . n+m—1 ' 1
n - n+m ) '
i fB(znx) 8y (2n+m )H = 258048 2.8 <2Z+1$>’

1=n

L) - )| < LTSS L
— x —
T T = 16515072 &~ 16°

T IR (R . 1
— x| — T — X
2 2w || = 1032192 & 2iH1” )7

~ 1 n+m—1 A
— oty < P2
H32nf5 = e BT S aaeetaa0 ; 32 2(2),
-1 (1 | i A |
o fi( x| — 32ntm < - 20 —
H3 f5<2nx> s f5(2n+mx) ‘ = 10321920 ; ; <2%+1$>’
_ 1 n+m—1 1
_— )| — (2
H64”f6 ~ G o279 S 55173680280 ; o P20

and

1 1 n+m—1 1
47 fo( =) — Gamtm S 4
H6 f6(2nx) fs <2n+m )H = 319979520 ; 0 <2+1 )

for all z € V'\ {0} and n,m € NU{0}. It leads us to prove that {5 fr(2072)} is a
Cauchy sequence for all z € V'\ {0} if ¢ satisfies (27). Moreover, since Y is complete
and fk(O) = 0, the sequence converges for all z € V. It follows that we can define a
mapping Fy, : V — Y by

(28) Fsp(z) = 1im Wfk@(sn x)

for all x € V' if ¢ satisfies (27). Now we observe that the equality
7

A Fsp(z) = Z(—l)H <Z> For. (v + iy)

holds for all 2,y € V' \ {0}. Together with the definition of fi, if ¢ satisfies (27) for
k =1, then we have

7 3 .
. -1 L (TN 20 +iy))
= lim —1)™
no300 H 312430 Z( ) (z) 20

7

7
A Fs1(x)
y

124 7 f(25n+4(l’+iy)) 4960 » 7 f(25"+3($+iy))
T 312180 Z ( ) 26m " 312480 ;(_1)7 (Z> Som
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i 20 312480 < i 20

7 F(oén+2 T4 7 ) F(odn+1 I,
N 79360 Z<—1)”<7»> [ (2 4-dy)) 507904 Z(—l)”(?) F(20m Y (2 + iy))

. 1048576 i(_l)” (7> f2(x + iy)) H

312480 & i 20n
7 7 7
1048576 A f(20"z) 507904 A f(2"lz) 79360 A f(2+2x)
_ 11m 25ny _ 25n+ly + 25n+2y
n—00 312480 - 20 312480 - 20n 312480 - 20n
7 7 7
4960 A f(20"3z) 124 A f(2°7 ) A f(25)
_ 26n+3y + 2(5n+4y _ 2(5n+5y
312480 - 207 312480 - 297 312480 - 2on
< m 1048576(,0(25”x, 25”3/) 507904(,0(25”+1x, 25”+1y) 7936030(257““%, 25”+2y)
~ n—oo 312480 - 2on 312480 - 2o 312480 - 2on
4960(,0(26n+3$, 25n+3y) 12490(25n+4x’ 26n+4y> N ¢<26n+5x7 25n+5y)
312480 - 20n 312480 - 20 312480 - 20n
=0

for all z, € V' \ {0}. In a similar way, by the definition of fi, if ¢ satisfies (27) for
k€ {2,3,4,5,6}, respectively, then we get

7
A F52<I)
Y

< lim

n—00

524288(20mx, 29my) N 385024¢p(20m+ 3, 20n+1y) N 704000 (207+27, 20n+2y))
161280 - 49n 161280 - 49n 161280 - 49n

AT200p(20m 35, 2073y N 1220p(207H4 g, 21+ . o (20mF5 5 2ont5y)
161280 - 497 161280 - 497 161230 - 407

:07

7
A F53([L‘)
Y

 l [2621440(27, 2y) | 225280p(2a, 27 y) | 55168¢(2 2, 2 2y)
= o 258048 - 8% 258048 - 8% 258048 - 80"

1264p(27 40, 20050y) 118257y, 2y (2, 2045y
258048 - 8n 258048 - 8n 258048 - 8n

7
A F54<$>
Y

<1 131072 (202, 2°My)  120832¢(20m+ 1z, 20m+ly)  341120p(2°7 2, 207F2y)
11m
= oo 1032192 - 16°7 1032192 - 16°7 1032192 - 16°7
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3448@(26n+31‘7 26n+3y) 110%0(2671—',-41,7 25n+4y) (70(2571-1—527’ 26n+5y)>

1032192 - 16%» 1032192 - 165~ 1032192 - 1657
=0,
7
A F55(l’)
Yy
_ 65536(0(207x, 20My) 62464 (207, 207 y) 18880y (202, 20nH2y))
< lim + +
n—00 10321920 - 3297 10321920 - 329 10321920 - 3297
220()@(26714-31.’ 26n+3y) N 94¢<26n+4x7 25n+4y) S0(25n+5m’ 26n+5y)
10321920 - 329 10321920 - 329 10321920 - 329
=0,
7
A F§6 (.13)
Yy
. 327680(2°"x, 2°My)  31T4dp(2°71a, 20mHLy)  99200p(20m 2, 20m+2y))
m
~ n—oo 319979520 - 64 319979520 - 6497 319979520 - 645
124()%0(26%{-317’ 26n+3y) 6290(2(%—1-41,7 25n+4y) ()0(2611—&-51.’ 26n+5y)
319979520 - 6497 319979520 - 649 319979520 - 6497
=0

7
for all z,y € V'\ {0}. And then, since A Fsi(x) = 0 for all z,y € V'\ {0}, the mapping
v
Fy, is a general sextic mapping for all k € {1,2,3,4,5,6} and § € {+1, —1} by Lemma
2.4.

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

(1) Let ¢ satisfy the condition (11), then F, Fy, F3, Fy, F5, and Fy are defined by
(28). We put a general sextic mapping F': V — Y by

F(z) = Fi(x) + Fy(z) + F3(x) + Fy(x) + F5(z) + Fs(x)
for all z € V. Observe that by (3), (4), (5), (6), (7), and (8), we have

S /1. 1

=0 || k=1
_nil 1 1 N 1 1
- —; \624960 - 2! 645120 -47 ' 2064384 -8 16515072 - 167
1 1 o
T - F 2’L
" 330301440 - 32 20478689280-64’)” el
n—1
o 624960 - 2
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,_.

1 «— 1
= 624960 i

7

o (27)

I\
=)

for all z € V'\ {0}, where, if n — 0o, we obtain the inequality (19).

(2) Let ¢ satisfy the condition (12), then F_q, Fy, F3, Fy, F5, and Fy are defined by
(28). Putting a general sextic mapping F : V — Y by

F(z) = F_1(z) + Fy(x) + F3(x) + Fy(z) + F5(x) + Fg(x)
for all x € V.. Then we have

k=2
n—1 1
7 141
SZ 2f1<22 ) 2 f(2z+1 H
=0
n—1 6 1 -
" 2 (ﬁf’“(%) B 2k<z+1>f ( Hlx)) H
1=0 k=2
< n—1 f 1 1
P 312480 22+1 645120 - 4i 2064384 - 8i
1 1 1 -
- — . - | f(2°
* 16515072 - 16* 330301440 - 32¢ * 20478689280 - 64’) ITf @)l
i n—1 n—1

2 (1 1 1
< 21 — (2
= 312480 ; (2@+1x> T 645120 Z:; 2

for all z € V'\ {0} by (3), (4), (5), (6), (7), and (8). Now, if we let n — oo, we obtain
the inequality (20).

(3) Let ¢ satisfy the condition (13), then F_y, F_5, F3, Fy, F5, and Fg are defined by
(28). Putting a general sextic mapping

F(z):=F_1(x) + F_o(x) + F3(x) + Fy(z) + F5(z) + Fg(x)
for all x € V. We have the inequality

6

Hﬂx) S () <Y e

k=1 k=3
n—1 2 ~ 1 ~ 1
< Z Z (2’“]‘% <§x) - Qk(z—i-l)fk <2i+1 az) ||
i=0 || k=1
n—1 6 1 - 1 ~
2|3 (Gl ~ g2 ) H
i=0 || k=3
n—1 ;

n—1

1
* ; (2064384 8

4Z
<
< \ 161280 312480>H (2“1)
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1 1 1 _
B < S - ) |1 f(2°
16515072 - 16* * 330301440 - 32¢ 20478689280 - 642) I°f ()]

n—1 n—1
1 (1 1 1
< 40( - =N 92
=161280 ZO <2Z+lx) 2064334 Z 52 (22)

for all x € V'\ {0} by (3), (4), (5), (6), (7), and (8). Let n — oo, then we obtain
inequality (21).

(4) Let ¢ satisfy the condition (14), then F_y, F o, F_3, Fy, F5, and Fg are defined
by (28). We define a general sextic mapping by

F(ﬂ?) = Ffl(.fC) + F,Q('T) + ng(x) + F4(£L’) + F5(.§L’) + F6(.§C)
for all x € V. We have the inequality

Fo) = 2 (o) = 2 )

k=4

n— 3
o~ 1 1
S MACICH R (W‘))H
1=0 || k=1
n—1 6 1
? i+1
" Z(?ﬂf’f(z o) g /(2 >H
=0 k=4
n—1 . .
& 4t
<
; 258048 161280+312480>H (2”1 )H

nS ! ! T ITf(2i)]
— 16515072 - 16¢ 330301440 - 32¢ 20478689280 - 64¢ x

=0
n—1 n—1
1 : 1 1
< 8P —
= 258048 ; (%1:@) 16515072 z:; 16i

for all z € V'\ {0} by (3), (4), (5), (6), (7), and (8), which gives the inequality (22)
by letting n — oo.

(5) Let ¢ satisfy the condition (15), then F_4, F o, F_3, F_4, F5, and Fj are defined
by (28). We define a general sextic mapping
F(z) :=F_1(z) + F_o(z) + F_3(x) + F_4(z) + F5(z) + Fs(2)

for all x € V. We have the inequality
4 6

Fla) — Z oo . (21“36) -3 @)

k= k=5
1

é(?’“fk(w )2 l“’ﬁ(ﬁw))]i

6
Z (2%% fk(2z ) 2k(1+1 fk(ZH_l H




62 S.S. Jin. and Y. H. Lee

/16 8 4
<\ 1032192 953048 161280 312480 2z+1

=

n—1

1 1 .
- i@
+;<330301440-321 20478689280-641)" f@Z)]

n—1 n—1
1 (1 1 .
< 160 — S N Y |
=1032192 ; <2Z+1x) * 330301440 ; 32 2(2%)

for all z € V' \ {0} by (3), (4), (5), (6), (7), and (8). If n — oo, the inequality (23)
follows.

(6) Let ¢ satisfy the condition (16), then F_y, F_ o, F 3, F'4, F_5, and Fg are defined
by (28). Put a general sextic mapping

F(z):=F_1(z) + Fa(x) + F_3(z) + F_4(z) + F_5(x) + Fs(x)
for all z € V. We have the inequality

Fo) =3 2, (an ) o 2)

7 (o I
ﬁfa@ ) = Seirn fo(2 )

16 8* 4
— 10321920 1032192 258048 161280 312480)” (2“rl )H

n—1

1 L
5047RER0IR() ||IT £ (2°
+2047868928();64J! f(2%)||

n—1 n—1

| L,
< V39—
=10321920 ; (21+1:’;) 20478689280 61 ¥

=0

for all z € V'\ {0} by (3), (4), (5), (6), (7), and (8), from which the inequality (24)
follows if we set n — oo.

(7) Let ¢ satisfy the condition (17), then F_y, F o, F_3, F'4, F_5, and F_g are defined
by (28). Put a general sextic mapping

F(z):=F_1(z)+ F_o(x) + F_3(x) + F_4(z) + F_5(x) + F_¢(2)
for all z € V. We have the inequality

6 6
— Z anfk (2%95) Z <2mfk (%x) — Hl)f (2Z+1 H
= k=1

2! 4 4 g 16 n 328 64" rf
312480 161280 258048 1032192 = 10321920 319979520 2i+1

n—1

53

1=0

n—1

<D

1=

)|
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Mi

32 16° 8* 4
(319979520 10321920 1032192 258048 161280 312480)H (2”1

=5
n—1

1 (1
< N 640 —
= 319979520 ; (21+1x)
for all € V' \ {0} by (3), (4), (5), (6), (7), and (8), since 33555 — Ta1380 258018 —
A8 s — srooaess = 0 when i € {0,1,2,3,4}. If n — oo, inequality (25) is
derived.

Moreover, by the definition, we easily get

F(;k(QLU) = QkF(;k (.T)

7
and A Fsi(x) =0 for all z,y € V. According to Lemma 2.4, F' is the unique general
y
sextic mapping. O
The stability results for the functional equation (1) proved by Chang et al. [1] and

Roh et al. [10] only deal with the conditions (11) and (17) of Theorem 2.4.

Compare the following concise theorem obtained from Theorem 2.4 with Theorem
1.1 obtained by Y.-H. Lee [6].

THEOREM 2.6. Let 6 be a positive real constant and p a real number such that
p&{1,2,3,4,5,6}. If f: X — Y satisfies the inequality

| A @) < el + i)

7
for all x,y € X \ {0}, then there exists a unique mapping F' such that A F(z) = 0
y

and
| 312%?(’;”—1)217) (for p < 1),
3121??(’;"1)— 2) 161%?(56 H_pgp) (for 1 <p <2),
161%'(';”1]_ 1) 258gig|(|§||_pzp) (for 2 < p < 3),
170 = FOl < s =g + omimta gy (r3<p<d),
1032%2‘(@”])— 16) 10321]\9426clggp_ %) (for 4 < p < 5),
10321]\94;0”(:;2]0— 32) 319972?2&25 —ony (Pro<p<b),
| 972?7282%;':'?”24) (for 6 < p)

o)l
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for all x € X \ {0}, where

M :=T7-56" + 4116 - 287 4 28 - 20" 4 196 - 16" 4 137984 - 147
+ 672 - 12P + 4480 - 107 + 32937 - 8 + 473088 - 7P 4 95872 - 6”
+ 43008 - 57 + 482636 - 47 4- 888832 - 3¥ + 2227456 - 2P 4 5539840.
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