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APPENDIX 1. POLYNOMIAL SPACES. 

Consider the space P (0,l;E)xE endowed with the norm 
L 

HS1I = H1WH10 + z 1WeI 

where w = (w,Wl,. .. ,WL) and define the L - projector 1L:L (0,l;E) -+ P (0,l;E) 

(if L=K+l, set PKL (0,l;E) = {0}). Let cg 1 be a set of L distinct points 

outside the open interval (0,1). 

Lemma Al.l. The map u -+ Ju:P (0,l;E) -+ P L(0,l;E)xE defined by 

Ju = (uu (T1),...,u(TcL)) is an isomorphism. 

Proof. We only have to show that J is invective. If Ju = 0, u has 

at least L real roots (-.l . L) . Thus it can be decomposed as follows: 
L 

u = Q Q(Tc) = fl 
e= 1 

where uf is some polynomial in P L(0,l;E) to be determined. But u belongs to 

[P (0,l;E)] since LPu = 0. As a result 

f 12VI2 = u.u = O 

and u=O since 2 does not change sign in [0,1]. A fortiori u=O and J is 

invective. o 

From the above result we know that there exist two strictly positive 

constants such that 

Pi ( Tl I * * L) WuHO _IJuII ' 22(Tl .....TL) |HuH|0. 

We now show that the two constants PI and P2 can be made independent of the 

set {r}e L- 

The hypothesis of regularity of the partition and hypothesis (3.5) suggest 

to consider the following compact set 

L (1) ris in [y~,l] for all l L 
TC = . (. I T ) E R | 

{( L 
(2) Te-Te 1 c for all Z=2,...,L 
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