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Abstract

We show that the extension by zero of a function in Mg>3 has the
same norm as the original function. This was only known for d = 2 (see

(1)-

Let f € My(H), where d > 2. Assume we have the embedding H C G and
extend f by O :

3 : flg) geH
f:G—C:g— { 0 gdH
Proposition 0.1. The functions f and f have the same norm:
|f|Md(H) = |f|Md(G)
Proof. 1t is clear that |f|y,m) < |f|Md(G) it is therefor sufficient to show the

opposite inequality.
Assume that f factors through & and &;:

fltitz) = &i(t1) - .- &alta)

where £ : Hy—1 — Hg, et Hy = H; = C. We define the new functions éd :

€alt) = { gdét) i ; g

Fix a set of right H-coset representatives in G, i.e. G=HUHg;...U Hgy,
and call it C = {e,g1,..., 9k}
Consider now the following operator which are given in block-form :
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The domains and ranges are =1 : C — H{G:H], Ea=2,...,d—1: H;Cile] — H;G:H]

and Zg : H(Eifll — C. These = factor f (see lemma 0.2) :

ftr.. tq) =E1(t1) ... Balta)

We will show that ||Zg|| = ||&k||- The cases k = 1, d are trivial we will thus focus
on the central =Z’s.

Let g be an element of G, for a given g; € C there exists a unique g; € C such
that g € g;H gj_l. Therefore, Z; is a permutation matrix and its norm is the
supremum of the norm of its entries. Since these entries are in &;, the norms of
the lower case and upper case operators are the same. O

Lemma 0.2. Let the function f and the operators 24 be as above. We have the
following Schur factorization :

Ftr. . ta) = Z1(t) . .. Balta)

Proof. The element ¢, belongs to a unique Hg;). Given this element g1y € C,
to belongs to a unique g(l;Hg(g). Inductively, all t;—2.. 4—1 belong to a unique
g(zil)Hg(i). Therefore,

Z1(t) - Zalta) ... Bao1(ta1)

= fl(flg_l))gec : (é2(9f2h_1))‘ e Za(t3) ... Ea—1(ta-1)

= | D &itig™) - algtah™) " Ea(t3) ... Ea-1(ta-1)
9€€ hec

= (51@19(1) &2 (gaytah™ ))heCEz(tg)..._ 1(ta—1)

—1 —1 2 _
= (ﬁl(tlg(l))'52(9(1)t29(2))--~§d—1(g(d71)tdh 1))hec

Therefore,

Ei(t1) - Ea(te) ... Ealta)
( (t1g, 1) “&2(9(1) t29(2) a—1(gea—1ytah™ ))hec (éd(htd))
RS t93)) oo bam1(ga—nytah™)éa(hta)

hec
&1(tgy)) - - Lar(gga-ntagy))a(hta)

&i1(hgg)) - - Cam1(9a-nytagg)éalgata) if ta€gpH
0 otherwise
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The second case occurs exactly when 1 ...tq ¢ H. The fist case corresponds to
t1...tq € H. Now, we note that the last line is nothing but

&i(tigyy) - - a1(9(a—1ytagia) a(gayta)
Fltrggqy - - wia—1(g(a—1ytag gy)éa(g(ata)
f(tltg ... td)

Example in Mj :
Take the extension H = {0} C Z/2Z and assume f(0) =3 € C.
The function f factors through

£1(0) : C—-H =C iz 3.z
£(0): HH=C—->Hy;=C :z+—z
&(0) - H,=C—-C A

The function f is simply defined by f(0) = 3 and f(1) = 0. As Z/2Z =
1+ HUO0+ H, the set C contains two elements : 0 and 1. Therefore:

¢ Si()=(&(t-0) &Lit-1) )=(&E®) &t+1))
2(t):__<§2(o+t—0) @@+t—U)__(A&@ §@+m>
L+t-0) &LA+t-1) L+1)  &(1)
« S0):=(&0+0) &0+0) =(&0O &t+1))
for the decomposition f(0) = f(140+1) = f(0), we have
E1(1) - E2(0) - E3(1)

L . £(040+0) &O+0+1) €s(1)
-—(&“)&“+”)(ém+mq)&O+0+D><&G+U>

.
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As expected !
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