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THE NORMING SET OF A SYMMETRIC n-LINEAR FORM
ON THE PLANE WITH A ROTATED SUPREMUM NORM
FOR n = 3,4,5

SuNG GUEN KiMm

ABSTRACT. Let n € N,n > 2. An element (z1,...,2,) € E™ is called a
norming pointof T € L("E) if ||z1]| =+ = ||lzn|| = 1and |T (21, ..., 2n)|
= ||T||, where L(™FE) denotes the space of all continuous n-linear forms
on E. For T € L(™E), we define

Norm(T) = {(xl,...,a:n) € E™ : (z1,...,Tn) is a norming point of T}.

Norm(T) is called the norming set of T
Let 0 <6< % and Zgo 0= R2 with the rotated supremum norm
[1(@, Y)l (c0,6) = max {|mc059 + ysinf|, |zsind — yc059|}.
"Z?ooyg)). Using
2
“l(oc.0))
for n = 3,4,5, where CS("E?OO 0)) denotes the space of all continuous

In this paper, we characterize the norming set of T' € L£(

this result, we completely describe the norming set of T € L(

symmetric n-linear forms on K%w 0)" We generalizes the results from [9]
forn=3and 6 = 7.

1. Introduction

In 1961, Bishop and Phelps [2] showed that the set of norm attaining func-
tionals on a Banach space is dense in the dual space. Shortly after, attention
was paid to possible extensions of this result to more general settings, specially
bounded linear operators between Banach spaces. The problem of denseness of
norm attaining functions has moved to other types of mappings like multilinear
forms or polynomials. The first result about norm attaining multilinear forms
appeared in a joint work of Aron, Finet and Werner [1], where they showed that
the Radon-Nikodym property is sufficient for the denseness of norm attaining
multilinear forms. Choi and Kim [3] showed that the Radon-Nikodym property
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is also sufficient for the denseness of norm attaining polynomials. Jiménez-
Sevilla and Payéd [5] studied the denseness of norm attaining multilinear forms
and polynomials on preduals of Lorentz sequence spaces.

Let n € N, n > 2. We write Sg for the unit sphere of a Banach space E.
We denote by L("E) the Banach space of all continuous n-linear forms on E

endowed with the norm ||| = sup(,, . yespx-xsp [T(@15- - 20)|. Ls("E)
denotes the closed subspace of all continuous symmetric n-linear forms on FE.
An element (z1,...,2,) € E™ is called a norming point of T if ||z1]] = -+ =

|zl =1 and |T(21,...,2,)| = ||T].
For T € L("E), we define

Norm(T') = {(xl, ceyXp) € E": (x1,...,2,) IS a norming point of T}.

Norm(T) is called the norming set of T. Notice that (x1,...,z,) € Norm(T)
if and only if (e121,...,€,2,) € Norm(T) for some ¢, = £1 (k = 1,...,n).
Indeed, if (z1,...,2z,) € Norm(T'), then

[T(e121, .. eny)| = le1- €T (x1,...,xn)| =|T(z1,...,z:)| = |T|,
which shows that (e1z1,...,€,2,) € Norm(T). If (e121,...,€enxy,) € Norm(T)
for some ¢, = £1 (k=1,...,n), then

(T1,...,2n) = (el(elxl), . ,en(enzn)) € Norm(T).

The following examples show that Norm(7") = () or an infinite set.

Examples. (a) Let

1
T((-Ti)ieNa (yi)ieN) => 5 TiYi € L(%co).

i=1

We claim that Norm(7') = (. Obviously, ||T'|| = 1. Assume that Norm(T") # 0.

Let ((zi)ien, (¥i)ien) € Norm(T'). Then,
— 1 = 1

1= ‘T<(xi)iENa (yi)ieN)‘ < Z §|17z| lyi| < Zl 5 = L,
which shows that |z;| = |y;| = 1 for all ¢« € N. Hence, (z;)ien, (¥i)ien € co-
This is a contradiction. Therefore, Norm(T") = §).
(b) Let
T((Ii)iENa (yi)ieN) = 111 € L(Pco).
Then,

Norm(T') = {((ﬂ:l,m,x:’,, ),y (£, 92,98, - )) € ¢co X Cp
day) <1, Jy;) <1 for j > 2},

A mapping P : F — R is a continuous n-homogeneous polynomial if there
exists a continuous n-linear form L on the product E x --- x E such that



THE NORMING SET OF A SYMMETRIC n-LINEAR FORM 695

P(z) = L(z,...,z) for every € E. We denote by P("FE) the Banach space
of all continuous n-homogeneous polynomials from E into R endowed with the
norm || P|| = supy_y |P()]-

An element x € E is called a norming point of P € P("E) if ||z|| = 1 and
|P(z)| = ||P||. For P € P("E), we define

Norm(P) = {x € E : z is a norming point of P}.

Norm(P) is called the norming set of P. Notice that Norm(P) = () or a finite
set or an infinite set.

Kim [7] classified Norm(P) for every P € P(2(2,), where ¢2, = R? with the
supremur norm.

If Norm(T) # 0, T € L(™E) is called a norm attaining n-linear form and if
Norm(P) # 0, P € P("E) is called a norm attaining n-homogeneous polyno-
mial (see [3]).

For more details about the theory of multilinear mappings and polynomials
on a Banach space, we refer to [4].

It seems to be natural and interesting to study about Norm(T) for T' €
L("E). For m € N, let £7* := R™ with the ¢;-norm and ¢2, = R? with the
supremum norm. Notice that if E = ¢ or ¢2 and T € L("FE), Norm(T) # ()
since Sg is compact. Kim [6,8-10] classified Norm(T) for every T € L(2¢2),
L(202), L(203), Ls(203) or L(303). Kim [11] classified Norm(T) for every
T € £(2Ri(w)), where R%(w) denotes the plane with the hexagonal norm with
weight 0 <w <1, ||(2,9)[|nw) = max{ly[, |z| + (1 — w)|yl}.

Let 0 <0 < T and €c2>o,9 = R? with the rotated supremum norm

(2, 9) | (00,0) = max{|xcost9+ysin9\, | sin 6 fy(:0509|}.

Notice that [|(z,y)ll(ce,0) = Iz, 9)llec and (2, )ll(oo,r/2) = 5l (2,91

In this paper, we characterize the norming sets of E("E%w79)). Using this
result, we completely describe the norming sets of ﬁs(”é%ooﬂ)) for n = 3,4,5.
We generalize the results from [9] for n = 3 and 6 = 7.

2. Main results

Proposition 2.1 ([10]). Let n,m > 2. Let T € L(™{}) with

T((x§1)7...,x7(11)),...,(gcgm)“..,x%m))) = Z Qiyoviy, xgll)xgg)
1<ip<n, 1<k<m

for some a;,...;, € R. Then

|IT|| = max{|ai,....,,| : 1 <ip <n, 1 <k<m}.

"i”m|
By simplicity, we denote T' = (ail"'im)1<ik<n Lenem: Wecall a;,..;, s the

coefficients of T. Notice that if |T|| = 1, then |a;,..;,,| < 1 for all 1 < 45 <
n,1 <k<m.
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Theorem 2.2 ([10]). Letn,m > 2. Let T € L("™{}) be the same as in Theorem
A. Suppose that (¢, .. ¢, ... ™, t5™)) € Norm(T). If lai .. | <
IT| for 1 <if <n, 1<k <m, then t}) £ = 0.

The following characterizes the norming sets of E("E?w79)).

Theorem 2.3. Letn € N,0< 60 < T and T € E("E?ooﬂ)) with ||T|| = 1. Then,
Norm(T) = U (A;r UA, UBp U Bk’g),
k=1

where W1 = (cosf —sinf, cosf + sinf), Wy = (cosf + sinf, — cosf + sin b)),
A = {(j:Xl, X, (W (1 — t)WQ),iXkH,...,an)
€ (St’?oo,m)n cT(Xq, o, X1, Wi, X, -, X))
K T(X1, .. Xpo1, Wa, Xpg, .o, X)) =1,0< ¢t < 1},
A7 = {(in, X, (W — (1 — t)Wg),iXkH,...,an)
€ (Se_, )" 1 T(Xuyooo Xpmt, Wi, Xigr -, £ X0)
X T(X1, . X1, Wa, Xpi1,-- 0, X)) = =1, 0< £ < 1},
Bii = {(in,...,ixk,l,iwl,ixkﬂ,...,an) €(Se_,)"
1= T (X1, X1, W, X, -, X)) |
> |T(X1,...,Xk_l,WQ,XkH,...,Xn)|},
Bis = {(in,...,iXk_l,iWQ,j:XkH,...,an) €(Se_,)"

1= |T(X17..-,Xk;717W2,Xk;+17...,:l:Xn)

> ’T(Xla v 7Xk—17W17Xk+13 v aXn)|}

Proof. Let Fj, = A; UA, UB 1 UBgg fork=1,...,n.
(©) Let (Xy,...,X,) € Norm(T'). Let 1 < k < n be fixed. Then X; =
AW 4 AP, for some AP AR € R with AP + AP = 1.
Case 1.
T(X1, . Xpo1, Wi, Xg1, -, £X0)
$ T(X1,. . Xpo1, Way Xpg1, .., Xn) = 1.

Since || T|| = 1, we have

1= T(Xl,...7Xk717W17Xk+1,...7:l:Xn)
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=T (X1, X1, Wa, Xpi1s -+, X))
or
=T (X1, o, X1, Wi, Xp1, -, £X,)
=T(X1,., Xpo1, Wa, Xpi1, .., X))

Claim 1. X, € { T (W + (1 —-t)Ws):0<t < 1}. By n-linearity of T, it
follows that

1=T(Xy,..., X)) =T(X1, .., X1, O WL + APW), Xppa, .0, X))
= APIT(X0, . X, Wi X, -, X))
AT (X0, X, W, Xigts e X |

= A < D Y =1

Thus, \,\5’“) + )\ék)| = |)\:(lk)| + |)\gk)| = 1. Hence, sign()\gk)) = sign()\gk)). Thus,
Xy, € (AP + A [, = (AP + 25D |) }
C{*(ter+(1—t)eg): 0<t <1},

Therefore, X € A: CF, C U;L=1 F;.

Case 2.
T(Xl,...,Xk,l,Wl,XkH,...,an)
X T(Xl,...,Xk,l,Wg,Xk+1,...7Xn) =—1.
Since ||T|| = 1, we have
1=T(X1,..., Xpe1, Wi, Xpj1, ..., £X0)
= —T(Xl,...7Xk,1,W2,Xk+1,...,Xn)
or

1 =T (X1, o, Xp1, Wi, Xpi1, -, £X,0)
= — (X1, X1, Wa, Xpi1s -, Xi).
Claim 2. Xi € { + (tW1 — (1 —t)W3) : 0 < ¢t < 1}. It follows that
1=T(X1,..., Xn) = T(X1,. ., X1, AW +0W0), Xy, X))
= MIT(X0, . X, W X, -, X
FAPT(X1, o X1, Way X, X |

= A=A < P+ A = 1

Thus, |)\(1k) f)\gk)| = |/\§’“)| +|)\g€)\ = 1. Hence, sign()\gk)) = fsign()\ék)). Thus,
Xy, € {0 = I, = (A [ — 1387 ) }
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C{EWr—(1-t)Ws):0<t <1},
Therefore, X € A;” C F € Uj_, F;.
Case 3.
1=|T(X1,..., Xp—1, Wi, Xpp1, .-, £X5) |
>|T (X1, Xpm1, Wa, Xy, -, X5 |-
Claim 3. /\ék) = 0. Assume that )\gk) # 0. It follows that
1= |T (X1, o, X0)| = [T(X0, oo, X, O W4 AP W), X1, X)) |
< DT (X0 X, Wi, X1+, X))
AT (X0 X1, Wy Xieg 1,5 X)) |
< T (X0, X, Wi X, -, X)) |+ A
< PP+ Y=,
which is a contradiction. Thus, )\ék) = 0 and so X = Wj. Therefore, X €
By C Fr CUjoy F-
Case 4.
1=|T(X1,..., Xp—1, Wo, Xpep1, ..., £X5) |
>|T (X1, Xjm1, Wi, Xy, -, X0 |-
Claim 4. AP = 0. Assume that A" # 0. It follows that
1=|T(X1,....Xy)|
= [ T(X1, s Xt QWL+ 2 WR), X, ., X))
< AT (X0 X, Wi, Xt X))
F AT (X0, e X, Wy X1, -, X |
< AT T (X X, W, X, -, X)) |

PSRN

<
<1,

which is a contradiction. Thus, )\gk) = 0 and so Xy = Ws. Therefore, X €
By C Fr CUj_, Fy-
(2) We will show that Fj, € Norm(T) for every 1 < k < n.

Let 1 < k < n be fixed and Y = (Y3,...,Y,) € Fi. Suppose that Y € Ai.
Then Yy, = £(¢tx W1 + (1 — t)W3) for some 0 < t;, < 1 and

T(Yi, ., Y, Wi, Yign, - 2Y) - T(Yay o, Vi1, Wa, Yy, .o, ¥) = 1.
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It follows that
1= T(Yl,...,Yn) = T(Yl,...,Yk_l,tkwl +(1- tk)WQ,Yk.}rl,...,Yn)
= {tkT(Yl,...7Yk,1,W1,Yk+1,...,Yn)
+(1—tk)T(Yh...,Yk,l,Wg,YkH,...,Yn)|
= [t + (1 —t)| = 1.

Thus, Y € Norm(T).

Suppose that Y € A . Then Y, = £(¢, W1 —(1—t;)W>) for some 0 <t <1
and T(Yl, ey Y}cfl, Wl, Yk+1, ey :tYn) . T(Yl, ey kah W27Yk+17 N ,Yn) =
—1. It follows that

1=T(Y,...,Y,) =T(Y1, ..., Vi1, tsW1 — (1 — t)Wa, Vi1, ..., V)
= [t T(Yi, -, Vi1, Wi, Vi, -0, Vo)
— (1= t)T (Y, o, Y1, Wa, Vi1, ., Vo)
=lts+ (1 —t)] = 1.

Thus, Y € Norm(T).
Suppose that Y € By 1. Then Y, = £W; and

IT(Y1,.... V)| =T (Y1, .o, Yo, Wi, Yigr, .., 2Y5) | = 1.

Thus, Y € Norm(T').
Suppose that Y € By 2. Then Y, = £W5 and

|T(Y1,....Y)| = [T (Y1, Vo1, Wa, Yigr, ..., 2Y,) | = 1.

Thus, Y € Norm(7T'). We complete the proof. O
Let W C (S@% e))". We denote
Sym(W)

{((xa(l),yg(l)), e (zo(n),yg(n))) X = ((a:l, Y1)y e ey (osn,yn)) ew,
o is a permutation on {1,..., n}}

We are in a position to classify Norm(T') for every T' € L, (56%0079)).
Theorem 2.4. Let 0 <0 < 7 and

W1 = (—sinf + cosf, sinf + cosf) and Wy = (sinf + cos 6, sinf — cosb).
Let

T((ajgl), xél)), el (x:(f’), xém)) = Z ailizisms)xgll)xgj)ng)mgj)xg?

ik=1,2,k=1,...,5
€ 55(56%00’9))

with || T|| = 1. Then the following assertions hold: Let A;,iyizizis = T Wiy, Wi,
Wi:},Wu, Wls) fOT ik = 1,2 and A11111 Z O
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Case 1. Ay1111 = |Aijigigisis| = 1 for all (i1,42,13,14,15) # (1,1,1,1,1,1).
1.1 Apnnn = Aninie = Azzeor = Ajrize = A2z = Ar2zea =1
Norm(T) = Sym ({( (W1 + (1 — OWa), £(sW1 + (1 — )Wa),
+ (uWq 4+ (1 —u)Wa), (oW + (1 — v)Wa),
+ (wWi + (1 —w)W2)) : 0 < &, s,u,0,w < 1})
1.2, Ay = — Az = Azzeo2 = Arn122 = Ar1222 = A2o2 = 1
Norm(T)
— Sym ({(j: (W) — (1 — ) Wa), £ (sWy — (1 — 8)Wa), £ Wy, £ Wy, £17),
(£ (W1 + (1 —t)Wa), £(sW7 + (1 — s)Wa), £ Wy, £Wa, £W5),
(£ (tW) — (1 — )W), £ W, £Wa, £ W, £W3) : 0 < t,5 < 1})
1.3. A1 = Aninz = —As2200 = Arn1o2 = Ari2o2 = Ara2a =1
Norm(T')
= Sym ({(£ (W + (1= OWa), £(sW1 + (1= 5)Wa), £y + (1 = w)Wa),
+ (oW + (1 — 0)Wa), £Wh), (£ (tWy — (1 — t)Wa), £Wa, £Wa, £ Wy,
:|:W2) :0<t,s,u,v < 1})
1.4. Apnnn = Arnnie = Aogage = —Arni22 = Arr29a = Azase = 1
Norm(T")
— Sym ({(i (W) — (1 — O)Wa), £(sWy — (1 — 8)Wa), £Wy, W, £W3),
(£ (W1 + (1 = t)Wa), £(sWy + (1 — s)Wa), £Wa, £ Wa, £Ws),
(£ (EWy + (1= £)Wa), £ W, £Wy, £ Wy, £W3) 1 0 < 1,5 < 1})
1.5. Annn = Arnniz = Aozaze = Ar122 = —Aq1222 = Ae22 = 1
Norm(T")
= Sym ({( & (EWy + (1 — )W), £(sWy + (1 — 8)Wa), £ Wy, £ Wy, £7,),
(£ (W — (1= t)Wa), £(sWy — (1 — s)Wa), £ Wy, £Wa, £W5),
(£ (EWy + (1 — )Wa), £Wa, £ W, £Wy, £W3) 1 0 < t,5 < 1})
1.6. Ajr111 = Ari12 = Aooozs = Ar1100 = Aqi222 = —Ajg200 =1
Norm(T)
— Sym ({(j: (W1 + (1 — Y Wa), £(sW + (1 — $)Wa), £(wW + (1 — u)Wa),
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+ Wi, £Wh), (£ (W1 — (1 — t)Wa), £(sW7 — (1 — s)Wa),
& W, £ W, £W2) 1 0 < t,5,u < 1})
1.7. Ajinn = — Az = — Aoz = Arn122 = A2 = Ajaon =1
Norm(T)
= Sym ({(= (W3 + (1= OWa), (W3 + (1= 5)W2), £y + (1 = w)Wa),
+ Wa, £ W), (£ (W1 — (1 — t)Wa), £(sW1 — (1 — s)Wa),
Wy, W, £ W) 10 < t,5,u < 1})

1.8. Ajpi11 = —Annz = Aszzao = —An122 = Ari222 = Ajaoze =1

Norm(T)

— Sym {(i (EW + (1 — £)Wa), £ Wy, Wy, Ty, £T7),

(£ Wy + (1 — )Wa), £Wy, £Wo, £W,, £W5),

(& (W1 — (1 — 1) Wa), Wy, Wy, £Wy, £W7),

(£ Wy — (1 — t)Wa), £Wr, £Wy, £Wo, £Ws),

(£ (tWy — (1 — )W), £Wa, £Wa, £ W, £W3) : 0 < t < 1})
1.9. Ay = —Aninz = Aszeor = Aniz2 = —Arizee = Aizze =1

Norm(T")

— Sym ({(j: (tW1 — (1 — O)Wa), £(sW1 — (1 — $)Wa), £(uWi — (1 — u)Wa),
+ (I — (1= 0)Wa), 2wy — (1 — w)Wa)) 1 0 < £, 8,u,v,w < 1})
1.10. Ajn111 = — A2 = A22200 = Ar1122 = Aq1200 = —Aj2200 = 1
Norm(T) = Sym ({( (Wi = (1 = )Wa), £(sWi — (1 = 5)Wa),

£ Wi, =W, £Wh), (£ (W1 + (1 — t)Wa), £Wa, £Wo, £Ws,
+Wa), (£ Wy — (1 — )W), £ Wy, £Wo, £ W, £ W)

0<ts< 1})
1.11. Ajinn = Anni2 = —Aza220 = —Aq1122 = Aq1222 = Agzaze = 1
Norm(T)
— Sym ({( + (EWy — (1 — )Wa), £(sW — (1 — 8)Wa), £ Wy, £Wy, £TW5),
(£ (W1 — (1 —t)Wa), £ Wy, =Wy, £ Wy, £W7),
(£ (W1 — (1 = t)Wa), £Wa, £Wa, W, £W),
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(£ (W1 + (1= )W), Wy, £Wa, £Wa, £W3) : 0 < t,5 < 1})
1.12. Aypin = Arinie = — Az = Arn122 = —Ar1222 = Ar2222 = 1
Norm(T) = Sym ({( £ (W) — (1 — O)Wa), £(sW1 — (1 — 5)Wa),
+ (uWy — (1 — u)Wa), £Wa, £Ws), (£ (tW + (1 — t)Wa),
& (sWy + (1 — 8)Wa), £ Wy, £ Wy, W) : 0 < £, 5,u < 1})
1.13. Ajn111 = A2 = —Aozoeo = Ar1122 = Aq1220 = —Ajo900 = 1
Norm(T))
— Sym ({(j: (W1 + (1 — Y Wa), £(sW + (1 — $)Wa), £(wW + (1 — u)Wa),
+ Wi, £Wh), (£ (W — (1 = t)Wa), £Wr, £ Wo, £Wa, £Ws),
(£ (W1 + (1 — )W), £ W, £Wa, £Wa, £W3) : 0 < t,5 < 1})

1.14. Ay = Annie = Asozee = —Ajnize = —Aria2e = Aigaze =1

Norm(T)

— Sym {(j: (W) — (1 — 1) Wa), £ Wy, Wy, W7, £W3),

(£ (W1 = (1 = t)Wa), £ Wy, £Wo, W, £W5),

(£ (W1 + (1 = t)Wa), W1, £W7, £ Wy, +1),

(£ (W1 + (1 = t)Wa), W1, £Wy, Wy, £W5),

(£ (W) + (1 — )W), £Wa, £Wa, £ W, £W3) : 0 < £ < 1})
1.15. Ay = Anniz = Asozee = — Aoz = Ajizze = —Aiza =1

Norm(T)

= Sym ({(j: (tW1 — (1 — ) Wa), £(sW1 — (1 — $)Wa), £(wWy — (1 — u)Wa),
+ Wi, £Wa), (£ (W1 — (1 — t)Wa), =W, £Wo, £Wa, £Ws),
(£ (W) + (1= )W), Wy, Wy, £ Wy, £W3) 1 0 < £, 5,u < 1})
1.16. Aj1111 = Arr112 = Aozzee = Ar1122 = —Aq1222 = —Aj2222 = 1
Norm(T)
= Sym ({( £ (tW + (1 — O)Wa), =(sWy + (1 — 8)Wa),
+ Wy, £Wy, £W1), (£ (W1 — (1 — t)Wa), £Wo, £Wa, £Wo, £ W),
(£ (W1 + (1 — )W), Wy, £Wa, £ W, £W2) : 0 < t,5 < 1})
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1.17. At = —Annie = — A2 = —Ar1122 = Ar1222 = Ar2oe2 = 1
Norm(T)
— Sym ({( + (EW) + (1 — )W), £(sWy + (1 — 5)Wa), £Wa, £ Wy, £1W3),
(£ (W1 + (1 — t)Wa), £ Wy, =Wy, Wy, £Ws),
(£ (W1 — (1 = t)Wa), £Wy, =Wy, £ Wy, £W7),
(£0W1—(1-1)

(W

1.18. Ai1111 = —Aii112 = —A22999 = Ai1122 = —Ar1222 = Ao =1
Norm(T")

— Sym ({(i (W1 — (1 — OWa), £(sW1 — (1 — 8)Wa), £(@W1 — (1 — u)Wa),
+ (’UW1 — (1 — U)WQ), :|:W1), ( + (th + (1 — t)WQ), +Wo, £Wo, £Ws,

1 — t)Wa), =Wy, £Wq, £Wa, £Ws) : 0 < t, s < 1})

in) 0 <t s,u,v< 1})
1.19. A1 = —Aii112 = —A22990 = Aj1122 = Aj1220 = —Aj2222 =1
Norm(T)

= Sym ({(j: (W) — (1 — ) Wa), £ (sWy — (1 — 8)Wa), £Wy, £ Wy, £W7),
(£ (W1 + (1= t)Wa), £(sW7 + (1 — s)Wa), £ Wy, £Wa, £W5),
(£ (EW) — (1 — )W), Wy, £Wa, £ W, £W3) : 0 < t,5 < 1})

1.20. Ai1111 = —Aii112 = A2 = —Aq1122 = —Ar1222 = A12222 =1
Norm(T")

— Sym ({(j: (W) — (1 — O)Wa), (W) — (1 — 8)Wa), £Wy, Wy, £W3),
(£ (tWh + (1 = t)Wa), £(sWy + (1 — s)Wa), £Wa, £ Wy, £Ws),
(£ (W1 + (1 — )W), Wy, W, W, £W7) : 0 < t,5 < 1})

1.21. A1 = —Aii112 = Ao = —Ai1122 = Aj1220 = —Aj2e22 =11
Norm(T)

= Sym ({(j: (th - (1 — )W), £(sWh — (1 — 5) W), £ Wy, £ Wy, £T73),
(£ (W1 + (1 — t)Ws), £ Wy, =Wy, Wy, £Ws),
(£ (W +(1- ) ) +Wo, £Wo, £Wa, £Ws),
(£ (tW) — (1= )W), Wy, W7, £W7, £W7) :0§t,s§1}>.

1.22. Ajq111 = —Aqi112 = A22292 = Arn122 = —Aq12220 = —Aq2e22 =1
Norm(T")
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= Sym ({(j: (tWy — (1 — Y Wa), £(sW1 — (1 — $)Wa), £(wWy — (1 — u)Wa),
+ Wi, £Wh), (£ (W1 + (1 — t)Wa), £(sW1 + (1 — s)Wa),
& W, W, £W3) 1 0 < t,5,u < 1})
1.23. Ajpnn = Arnne = —Az2022 = —Aq1122 = —Aq1200 = Agg022 = 1
Norm(T)
— Sym ({(i (W) — (1 — )Wa), £(sWy — (1 — 5)Wa), £ Wy, £ Wa, £W3),
(£ (W1 — (1 = t)Ws), £ Wy, =Wy, W1, £Ws),
(£ (W1 + (1 — t)Ws), £ Wy, =Wy, Wy, £W7),
(£ (W1 + (1= )W), Wy, W, £Wa, £W3) : 0 < t,5 < 1})
1.24. Ay = Anniz = — A0 = —Ajnize = Ajiaze = —Aizee2 = 1
Norm(T")
= Sym ({ (& (W1 = (1= OWa), £(sW1 = (1= $)Wa), £y — (1 = )W),
+ Wo, £Wa), (£ (W1 — (1 — t)Wa), Wy, £Wy, =Wy, £W)
:0<t,s,u < 1})
1.25. Ay = Annie = —Aoa290 = Ajnize = —Aria2e = — Ao = 1
Norm(T")
— Sym ({ (& (W1 + (1= OWa), (W1 + (1= )Wa), £ W3, £ W3, £IW7),
(£ (W — (1 = t)Wa), £(sWy — (1 — s)Wa), £Wy, £ Wy, £Ws),
(£ (EWy + (1 — )Wa), £ Wy, £ W, £Wy, £W3) 1 0 < t,5 < 1})
1.26. Ajj111 = Arnnie = —Aze002 = —Aq1122 = Aj1222 = — A2 = 1
Norm(T")
= Sym ({( & (EWy — (1 — )Wa), £(sWy — (1 — 8)Wa), £ Wy, Wy, £TW3),
(£ (W1 — (1 = t)Wa), £Wa, £Wa, £Ws, £W),
(£ (W1 + (1 — t)Wa), W, £Wy, Wy, £W3) 1 0 < £, 5 < 1})
1.27. Apnin = Arnnie = Aggeze = —Ajniee = —Ariaze = — Az = 1
Norm(T)
= Sym ({(j: (W1 + (1= ) Wa), £ (sWy + (1 — 8)Wa), £Wy, £ Wy, £TW3),
(£ (W1 — (1 = t)Wa), £ Wy, =Wy, Wy, £Ws),
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(£ (W1 = (1 = t)Ws), £Wa, £Wa, W, £W),
(£ (EWy + (1= )W), Wy, Wy, Wy, £W7) 1 0 < t,5 < 1})

1.28. Ay = —Aniz = — Az = —Arni22 = —Ani222 = Ai2ao2 = 1
Norm(T)
— Sym ({ (& W1+ (1= OWa), £(sW1 + (1 = )Wa), £ W3, £ W3, £WW3),
(£ (W1 + (1 — t)Wa), £ Wy, =Wy, £ Wy, £W7),
(& (EW3 + (1 — 1) W), W, £Wa, £Wa, £1W3),
(£ (tW) — (1 — )W), Wy, £Wa, £ W, £W3) : 0 < t,5 < 1})

1.29. Ay = —Aniz = —Az220 = Ainize = —Aqia22 = —A2e22 = 1
Norm(T")
= Sym ({ (& @W1 = (1= OWa), £(sW1 = (1= $)Wa), £(us — (1 = )W),
+ Wi, :|:W1), ( £+ (tWh + (1 — t)Wa), £Wq, £ Wy, £ W, :|:W2),
(£ (EWy — (1 — )Wa), £Wa, £ Wa, £Wy, £W3) 1 0 < t,5 < 1})
1.30. Ajpi11 = Apnnie = — A2 = —Ajn122 = —Aq1222 = —Agg000 = 1
Norm(T")
= Sym ({ (& (W1 + (1= OWa), £(sW1 + (1= $)Wa), £y + (1 = )W),
+ Wo, £Wa), (£ (W1 + (1 — t)Wa), £ Wy, £Wy, =Wy, £W)
:0<t,s,u < 1})
1.31. Aypnn = —Aqine = Aze22 = —Ajni22 = —Aqr222 = —Agge02 = 1
Norm(T)
— Sym ({(i (W1 + (1 — Y Wa), £(sW + (1 — 8)Wa), £(@W + (1 — u)Wa),
+ Wi, £Wa), (£ (W1 + (1 — t)Wa), =W, £ Wo, £Wa, £Ws),
(£ (W) — (1= )W), Wy, W, £ Wy, £W3) 1 0 < £, 5,u < 1})
1.32. Ajiinn = —Aniz = — Az = —Arnize = —Anioo2 = —Aizeee =1
Norm(T)
— Sym ({(j: (W1 + (1 — ) Wa), £ (sWy + (1 — 8)Wa), £Wy, £ Wy, £TW3),
(£ (W1 + (1 = t)Wa), £Wa, £Wa, W, £W),
(£ (EW) — (1 — )W), Wy, Wy, W1, £W7) 1 0 < t,5 < 1})
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Case 2. |A;,...;;| <1 for some i, € {1,2} (k=1,...,5).
Let M = {(il, Ce ,i5) : |A1115| < 1} and deﬁne S = (bzlls) S ‘63(56%00,0))

be such that bir“is = Ail“'is Zf (il, Ce ,i5) ¢ M and bi1"~is =1 Zf (il, - ,i5) S
M. (Notice that S is included in Case 1.) Then,

Norm(T")

- ] Sm ({(thwl +t0Ws, . P 4+ £PT) € Norm(S)
(i1,..0y95)EM

L)
) =0},
Proof. We define St € L,(°(?) by
Sr(@, ), (17 68) = 760w + 60, W)

= 3 At

1<k<5, ig=1,2
Notice that
Norm(T) = {(tgl)Wl + Wy, P+ th)Wg)
: ((tgl>,t§>),...,(t§5>,tg5>)) c Norm(ST)}.
Note that
(%) St ((21,91), (T2, y2), (€3, Y3), (24,y4), (x5, Y5))
= $1{$2 [$3($4[A11111$5 + Ar11129s] + yalAi111225 + A1112295])
+ y3(za[A1111225 + A1112295) + Ya[A1112275 + A11222Y5])]
+ y2 [w3(wa[Ar111225 + A1112295] + Ya[Ar112225 + A1122295))

T4[A1122075 + A12220Y5] + Ya[A1200075 + A22222y5]] }
By (%), it follows that
Norm(S7) 2 Sym ({(:I: (ter + (1 —t)es), teq, Leq, eq, :tel),
(£ (ter + Arn122(1 — t)ea), e, teq, teq, tes),
( =+ (ter + Aj1122e(1 — t)ea), teq, Leq, £eo, :I:eg)7
(£ ter + Aoz A12292(1 — t)ea), £eq, tea, tea, tez),
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(£ (ter + Aoza2 A12202(1 — t)ea), e, tea, teg, Fe3)
:ogtglp,
where e; = (1,0) and ez = (0,1). Thus,
(xx) Norm(T')
;2Sym({(i(ﬂvl+(1—tﬂVﬁ7iﬂﬁ,iﬂﬁgtWﬁ¢tWﬁ%
(£ (W1 + Ar1122(1 — )Wa), £ Wy, =Wy, £ Wy, £W3),
(£ (W1 + Arn122 11222 (1 — )W), £ Wy, £ W1, £ W, £W5),
(£ tW1 + Asoons Aranan(l — t)Wa), £ Wy, £Wo, £Wo, £W),
(& (W + Aszo0A1900(1 — t)Wa), £Wa, £Wa, £ Wo, £ W5)

:Ogtgl}).

Case 1. A11111 = |A1'11'21'31'41‘5| = 1 fOI‘ all (il,ig,i37i4,i5) 7é (1, 1, 1, 1, 17 1)
We only give the proof of subcase 1.30 because the proofs of the other
subcases are similar.

1.30. Aji111 = Aiiii2 = — A0 = —Ai1122 = —Ar1220 = —Aj2200 = 1.
By (%*) and Theorem 2.3,
Norm(T)
= Sym ({ (= (W1 + (1= OWa), £(sW1 + (1= $)Wa), H(uWy + (1 = )W),
+ Wa, £Wa), (£ (W1 + (1 — t)Wa), =Wy, £ Wy, =Wy, +W7)
:oga&uglw.

The proof of Case 2 follows from Theorem 2.2 and Case 1. Therefore, we
complete the proof. (I

Remark 2.5. (a) Since L, (°(7, ) = Ls(°(%,), Theorem 2.4 classifies the norm-
ing sets of L(°(2).
(b) By the fact that L,(°((, =) = Ls(°01) and [|(z,y)ll(w,5) = 51z )1,

Theorem 2.4 classifies the norming sets of L4(°¢%).
We classify the norming set of T' € L (46%00’9)).
Theorem 2.6. Let 0 <6 < % and
W1 = (—sinf 4 cos @, sinf + cos) and Wa = (sinf + cosf, sinf — cosb).
Let

1 1 4 4 1 2 3 4
T((CE& )7x(2 ))7"'7(1'5 ),$é ))) = Z ai1i2i3i4x§1)xgz)xgg)xl(4)
in=1,2,k=1,....4
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€ ‘CS(4€%00,0))
with ||T| = 1.

Then the following assertions hold: Let Aijiyizis = T(Wiy, Wiy, Wiy, Wi,)
forix=1,2 and A1111 > 0.

Case 1. Ay111 = |Ai igizis| = 1 for every (iy,i2,43,14) # (1,1,1,1).
1.1. A, iyigi, = 1 for every iy,
Norm(T")
= { (W1 + (1= OWa), (W1 + (1= $)Wa), £y + (1 = )W),
+ (W + (1 - ’U)WQ)) :0<t,s,u,v < 1}.
1.2, Ay = —Aooze = Arniz = Anize = Ajae =1
Norm(T")
— Sym ({(i (W1 + (1 — )Wa), £(sW1 + (1 — 8)Wa),
+ (uWy + (1 — u)Wa), £Wh), (£ (W1 — (1 — t)Wa), Wy, £Ws, £W5)
L0<tsu< 1})
1.3. Ay = Agoze = —Ajn12 = A2z = Ajae =1
Norm(T)
= Sym ({( & (EW) — (1 — )W), £(sWy — (1 — 5)Wa), =W, £177, ),
(£ (W1 + (1= O)Wa), £(sWy + (1 — 8)Wa), £ Wy, £ W) : 0 < £, 5 < 1})
1.4. Ajinn = Asozo = Ajn12 = —An122 = Ajae = 1
Norm(T))
= Sym ({ (& (W1 = (1= OWa), £(sW1 = (1= $)Wa), £W3, £W12),
(£ W1+ (1= t)Wa), =W, £ Wy, £Wh), (£ (W1 + (1 — t)Wa), £Wa,
o, £W3) 10 < 15 < 1})
1.5. Aj111 = Agoze = Ajn12 = Ar1a2 = —Ajae =1
Norm(T)
= Sym ({( + (W + (1 — )Wa), £ (sWy + (1 — 8)Wa), £W7, ),
(£ (W) — (1= )W), £(sWy — (1 — 8)Wa), £ Wy, £ W) : 0 < £, 5 < 1})
1.6. Ajj11 = — Aoz = —Ar112 = A2 = Ajaan = 1
Norm(T')
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= Sym ({ (& (W1 = (1= OWa), £(sW1 = (1= $)Wa), £W3, £W11),
(£ (W1 + (1 = t)Wa), Wy, £Wa, £Ws), (£ (tW; — (1 — t)Wa),
4 Wy, £ W, £W3) 1 0 < t,5 < 1})

1.7 A = —Aoooo = A2 = — Ao = Aioan =1
Norm(T)
— Sym ({(j: (W) + (1 — )Wa), Wy, £ Wy, £W7),
(£ (W1 — (1 = t)Wa), £(sWy — (1 — s)Wa), £(uW; — (1 — u)Ws), W)
:0< ¢t s,u< 1})
1.8. A1 = —Aooo = Ar112 = Ar122 = —A1222 =1
Norm(T')
= Sym ({( + (th + (1 — t)WQ), i(SWl + (1 — S)Wg), :|:W1, :th),
(£ (W) — (1= )W), £(sWy — (1 — )Wa), £ Wy, W) : 0 < £, 5 < 1})
1.9. Aj111 = Agooe = —Ar112 = —A122 = Aiae =1
Norm(T))
= Sym ({(j: (W) + (1 — £)Wa), £ Wy, £ Wy, £TW3),
(£ (W1 + (1 = t)Wa), Wy, £W7, £Wa), (£ (tW; — (1 — )W),
+ Wi, £ Wy, £Wh), (£ Wy — (1 — )Wa), £ Wy, £Wa, £W5)
0<t< 1})
1.10. Ai111 = Aoooo = —Ai112 = Ar122 = —Aj920 =11
Norm(T)
= Sym ({(j: (W1 — (1 — Y Wa), £(sW1 — (1 — $)Wa), £(wWy — (1 — u)Wa),
+ (oW — (1 fv)Wz)) :0<t,s,u,v < 1})
1.11. Ai111 = Aoooo = A2 = —Ari22 = —Ai920 =11
Norm(T')
— Sym ({(j: (W) — (1 — £)Wa), £ Wy, £ Wy, £TW3),
(£ (W1 = (1= )W), Wy, £W1, £Wa), (£ (tW7 + (1 — )W),
+ Wi, £ Wy, £Wh), (£ (W1 + (1 — )Wa), £ Wy, £Wa, £W5)

:Ogt,sgl}).
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1.12. Ay = —Agooe = —Anniz = —Ajiz2 = Aizea =1
Norm(T")
= Sym ({(& W1 = (1= OWa), £(sW1 = (1= 5)Wa), £Ws, £WW5),
(£ (EWy + (1 — )W), =W, W, £W3), (£ (¢W) — (1 — )W),
Wy, Wy, £W,) 0 < 1,5 < 1})
1.13. A = —Ageoe = —Anniz = Ajize = —Aizp =1
Norm(T)
— Sym ({(i (W1 — (1 — )Wa), £(sW1 — (1 — 8)Wa),
+ (uWy — (1 —u)Wa), Wh), (£ (W1 + (1 — t)Wa), £Wo, =W, £W5)
0<t,s,u< 1})
1.14. Aypqy = Aggeo = —Anni2 = —Aji22 = —Aggea =1
Norm(T')
= Sym ({ (& @1+ (1= OWa), £(sW1 + (1 = 5)Wa), £ W3, £1W5),
(£ (W1 — (1= t)Wa), Wy, £W1, £W7), (£ (tW1 — (1 — )W),
& W, £Wy, £ W) : 0 < s < 1})
1.15. Ay = —Aozee = An1i2 = —Aji22 = —Aggea =1
Norm(T')
= Sym ({(& W1+ (1 = OWa), £(sW1 + (1 = 5)Wa), £Wa, £WW2),
(£ (W1 = (1= t)Wa), Wy, £W7, £Ws), (£ (tW7 + (1 — t)Wa),
Wy, £, £W) 10 < t,5 < 1})
1.16. Ajj1n = —Agzze = —Ajni2 = —Ajjea = — Ao = 1
Norm(T')
= Sym ({ (& @W1 + (1= OWa), £(sW1 + (1 = )W),
+ (uWy + (1 — u)Wa), W), (£ (tWy — (1 — t)Wa), £ Wy, £W1, £ W)
0<t,s,u < 1})
Case 2. |A;,...;,| <1 for some i, € {1,2} (k=1,...,4).

Let M = {(i1,...,i4) : |Ai,.iy| < 1} and define S = (b,....i,) € ES(4€%00,0))
by S(Wil,...7W¢4) = 141'1.4.1‘4 ’Lf (il,...,i4) ¢ M and S(Wi“...,Wu) =1 ’Lf
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(i1,...,14) € M. (Notice that S is included in Case 1.) Then,

Norm(T")
- ] Sm ({(thwl +t0Ws, . P 4+ £59T) € Norm(S)
(i1,000y54)EM

)l = o)),

iq
Proof. We will slightly modify the proof of Theorem 2.4.
We define St € L(*42) by

e, 6, @0,67) = (80w + 80w, W+ W)

1 4
= 3 At

1<k<4, i,=1,2
Notice that
Norm(T) = {(tgl)wl +tOWy, . YW+ tg‘”WQ) :
(7,6, (17, 659)) € Norm(Sp) |-
Notice that
(*) ST((3317y1)7 (z2,y2), (3, ¥3), (564,3/4))
= {$2 ($3[A1111£E4 + Ai112y4] + ys[Ar11224 + A1122y4])
+ Y2 (333 [A111224 + Av122Ya] + y3[A112074 + A1222y4])}
+u {1‘2 (z3[A111224 + A1122y4] + y3[A112274 + A122294))

+ Y2 ($3 [A112274 + A1202va] + y3[A120274 + A2222y4]) }
By (%) it follows that
Norm(Sr)
D Sym ({( + (ter + A1112(1 — t)es), Leq, teq, iel),
(£ (ter + Ar112A1122(1 — t)ea), e1, +eq, teg),
(£ (ter + Ar122A1222(1 — t)en), ey, +ea, £ea),

(:l: (tel + A2222(1 — t)eg),ﬂzeg, :teg,:t€2> 0<t< 1})

)

> Sym ({(j: (tWy + Aqpia(1 — ) Wa), £ Wy, £Wy, £,
(£ (W1 + Ar112A1122(1 — )Wa), =W, £ W1, £W3),
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(£ (W1 + Ar122A1002(1 — )Wa), £W1, £Wo, £W5),
(:l: (th + A2222(1 - t)Wg),ﬂ:WQ, ZEW27:|:W2) :0 S t S 1})

Case 1. A1111 = |Ai1i2i3i4| =1 for every (i1,i2,i3,i4) 75 (17 1, 1, 1)
We only give the proof of subcase 1.12 because the proofs of the other
subcases are similar.

1.12. Ajq11 = —Ageee = —Ar112 = —Aq1220 = A1g22 = 1.
By (*x) and Theorem 2.3,

Norm(T) = Sym ({(j: (W) — (1 — ) Wa), £ (sWy — (1 — 8)Wa), £Wa, £W5),
(£ (W1 + (1 = t)Wa), Wy, £W7, £Ws), (£ (tW1 — (1 — )W),
Wy, £ W, £ W) 10 < t,5 < 1})

The proof of Case 2 follows from Theorem 2.2 and Case 1.
This completes the proof. ([

Remark 2.7. (a) Since L, (Y7, ;) = Ls(*¢%,), Theorem 2.6 classifies the norm-
ing sets of L(*%).
(b) By the fact that £3(4€%oo,%)) = L(*7) and [|[(z,y)|/(s0,z) = %H(w,y)”l,

Theorem 2.6 classifies the norming sets of £4(*¢3).

We classify the norming set of T' € L, (36%00’9)).
Theorem 2.8. Let 0 <0 < 7 and

Wi = (—sinf + cos 6, sinf + cosf) and Wo = (sinf + cosf, sinf — cosb).
Let
T((@",2), @7, 22), @, 2)) = > annialelel)
ir=1,2,k=1,2,3
€ Ls(*t 0 g))

with ||T|| = 1. Then the following assertions hold: Let A; iy = T(Wiy, Wi,
Wis) forix =1,2 and A111 > 0.

Case 1. Ay11 = |Ags| = |A112]| = [A122| = 1.
1.1, Ajpp = Agon = A1z = A1za =1
Norm(T) = {(j: (W + (1 — )Wa), £(sW1 + (1 — 5)Wa),
+ (WWy + (1 —u)Ws)): 0<t,s,u < 1}.
1.2, Ay = —Agep = A1 = A1z =11
Norm(T) = Sym ({(j: (W + (1 — )Wa), £(sWy + (1 — 8)Wa), £W7),
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(£ (W) — (1= )W), £Wa, £ W) : 0 < t,5 < 1})
1.3. Ay = Aggy = —Appp = Ay = 1
Norm(T) = Sym ({(i (W) — (1 — )W), £ (sWy — (1 — 5)Wa), £W1),
(£ (EWy + (1= )W), £Wa, £TW,) 1 0 < t,5 < 1})
1.4 Ay = Aggy = Ay = — Ay = 1
Norm(T) = Sym ({(j: (W) — (1= ) Wa), £(sWy — (1 — 8)Wa), £ W),
(£ (EWy + (1= )W), £ Wy, £W,) 1 0 < t,5 < 1})
1.5. Appp = —Aggy = — Ao = Ay = 1
Norm(T) = { ( (Wi — (1 = )Wa), (s Wi — (1 = 5)Wa),
+ (WWy — (1= u)Ws)) : 0<t,s,u < 1}.
1.6. Ay = Agge = —Aj1p = Ao =1
Norm(T) = Sym ({(i (W — (1 — O)Wa), £ Wy, £W7),
(£ Wy — (1 = t)Wa), £Wa, £ W),
(£ (EWy + (1 — t)Wy), W, £W,) 1 0 < £ < 1})
1.7. Ay = —Aggy = Ao = —Ajgg = 1
Norm(T) = Sym ({ (2 (EWy + (1 — )W), £ Wy, £W,),
(£ (W + (1 = t)Wa), £Wa, £ W),
(£ (W) — (1 — W), Wy, £WW2) : 0 <t < 1})
1.8. Apjy = —Agpy = —Appp = — Ay = 1
Nom(T) = Sym ({ (& (tW1 + (1= )Wa), £(sWy + (1 = )IW2), £W3),
(£ (W) — (1= )W), W1, £W7) 1 0 < t,5 < 1})

Case 2. |Aj iyis| <1 for some i, € {1,2} (k=1,2,3).

Let M = {(i1,i2,13) : |Aiiis] < 1} and define S = (bi,i,i,) € 55(36%0079))
by S(Wiy, Wiy, Wiy) = Aijigiy if (ir,i2,i3) ¢ M and S(Wi,, Wi, Wi;) = 1 if
(i1,42,13) € M. (Notice that S is included in Case 1.) Then,

Norm(T')

- N Sm ({ (0w + t89Wa, 8wy + 189 Ws) € Norm(S)
(21,...,33)EM
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. (@) 3 _
At <o),

Proof. We will slightly modify the proof of Theorem 2.4. We define Sy €
L, (°07) by

Sr ((tgl), £, @Y, t&”)) - T(tﬁl)wl +tOWs, . W + tf)wg)

1 3
= > At
1<k<3, i,=1,2

Notice that
Norm(T) = {(tgl)Wl +tOWy, W 4 t§3)W2)
(6, (0 9)) € Norm(Sp) |
Notice that
(%) St((z1, 1), (T2, y2), (23, y3))
= xl{xQ[AllleL + Av12y4] + y2[Ar1223 + A122ys}}
+ Y1 {xz[Anzl”:a + Ai22y3] + yo[A12023 + A222y3]}-
By (%), it follows that
Norm(Sr)
D Sym ({ ( + (tel + A112(1 — t)eg), +eq, :|:€1),
(£ (ter + A112A122(1 — t)ea), Leq, £ea),
(i (t€1 + A122A222(1 - t)eg), ieg, ieg) :0 S t S 1})

2 Sym ({(i (W1 + Ana(1 — )Wa), £W1, £W1),
(& (tWh + Ar12Aroe(1 — )Wa), £Wy, £ W),
(4 (W) + Ayap Agss(1 — )Wa), £ Wy, £WW3) 1 0 < t < 1})
Case 1. Aj11 = |Aoos| = |A112| = |A122] = 1.

We only give the proof of subcase 1.6 because the proofs of the other subcases
are similar.

1.6. A1 = Agpo = —Aj1a = —Aipp = 1.
By (%*) and Theorem 2.3,

Norm(T) = Sym ({(j: (W) — (1 — )W), £ W, £W7),
(£ (EW1 — (1 — )W), £Wa, £WW3),
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(£ (W) + (1= W), £y, £W3) 10 <t < 1})

e proof of Case 2 follows from Theorem 2.2 and Case 1. This completes the

proof. (I

Remark 2.9. (a) Since £5(3€%OO70)) = L,(3¢2,), Theorem 2.8 classifies the norm-
ing sets of L(3(2).

(b)
Th

(1]

2]

3]

(4]

[5]

[6]
[7]

(8]

[9]

(10]

(11]

By the fact that £,(*2, 1)) = L,(*4) and |[(2,9) ] e.5) = 250, 9) 1.

eorem 2.8 classifies the norming sets of £;(3¢7), which is the results of [9].
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