Appendix C
The proof of Theorem 11.6

In what follows, we put (a); = max{a,0} for a € R. First we note that (5.15)
for n = 3 can be written as

V.o(x) = (9rd(z))w — %w A Qo(z) (C.1)

for ¢ = ¢(z) € C1(R?), where r = |z|, w = |z| " a, Q= (Qa3,Q31,Q12), and A
denotes the external product in R3. Without loss of generality, we may assume
¢ =1 in the proof of Theorem 11.6. Let u be a solution to

Ou = ®(t, ), (t,x) € (0,T) x R?,
u(0,z) = (9u)(0,2) =0, =€ R
Given a set ¢ = {cg,c1,...,cp} of non-negative numbers, p > 0, v > 0, and
s = 0,1, we define
Qe = sup  [ylr+ [yl We (mlyl)* S 1(Q°0°®) (7, )]

(T,y)€[0,t] xR3 lal+[8]<s

We regard R3-vectors as column vectors. Let O be an orthogonal matrix, and
we put uo(t, ) = u(t,Ox) and P (t,x) = ®(t,0x). Then we have Oug = Po with
uo(0,x) = (Oruo)(0,2) = 0. We get

|Ouo(t,x)| = |(9u)(t,02), D[R o(t,x)> = DY |(Q°0°®)(t,0x).

lol+[B]<1 lol+[B]<1

Therefore, it suffices to prove Theorem 11.6 for = (0,0, r) with » > 0.

For 0 < a < 3, let v, be a solution to Ov, = (9,®P) with initial data v,(0,z) =
(Orve)(0,z) = 0. Also, let w be a solution to Jw = 0 with initial data w(0,z) =0
and (Oyw)(0,z) = ®(0,x). Then we have

aau(tv LE) = 'Ua(tv LE) + 50aw(tv .T),

where dg, is the Kronecker delta.

Lemma C.1. Letk, pu, v>0and 0 >0. If u+v > k+ 1, then we have
{t+ )=t =) |w(t, 2)] < CQcpu—pwo(t)-
Proof. Since we have

sup [y[(y)" " |90, y)] < Qe,u—0,1,0(0),
yERS3

Theorem 7.2 implies the desired result. O
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