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8. Proofs of Theorem 5.1 and Theorem 5.2.

The following four lemmas will be used to prove Theorem 5.1. Throughout

these proofs the general positive constant C will be independent of o .

Lemma 8.1. For any nonnegative integer m and any ¢ € L2

@1) T2 24y <)
and
(8.2) 721 2 e cpell

Proof. Assume ¢ 1is smooth so that ‘r]/2 L(m) T”zo is in L2 . For any

velL?

(8.3) (V2L V2 - 1M 112, 12y
=M (712,12

Therefore,

.4 (VA2 ) o2 112,
since ||T%]]; < cllol] and ||TV%|]; < Cllvl] 5 it follows that

(8.5)  (TMAMI2 4y < cllo]] 11wl
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