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MATE 6677 assgnment 6

Computetheintegral of N(x) ontheunit ball in dimensions = 2 andn > 2.

Shaw thatif [x| < R,, then,givene, for Rlargeenough,

=X

| >R=1-¢< v <l+e.

Shav thatthesequencaalj definedin the proof of (2.16) tendsto u as distributions as
] = oo

Let ¢ be a testfunction.Shaow that,for h in a certainneighbourhoodf 0 andM > 0 a
certainconstant,

[¢(x + he) — d(x) — hd,p(x)| < Mh?
(uniformlyin x).

Let u beadistribution of compactsupportandi € D. Shawv thatu * ¢ € D. Theseare
thesteps:

(@) uxy(X)=(u, (@)_X) is acontinuougunctionof x (seeproblem17).Thewayto prove
thisisto shav thatx — (v) , isacontinuoudunctionR — D.

(b) Thesupportof u * 1/(X) is compact.

(c) u x 9(x)isinfinitely differentiableFor this, it is enoughto shaw that,for all multi-
indicesg,

O’uxy)=uxd"w) (1.
In turn, it is enoughto show that,for 1 <j <n,
8j(U*¢):u*8j¢ (2
(why?) To shav (2), do not usethe resultin Folland (which we did not completely

prove), but do it directly, usingthe definition of derivative aslimit of a difference
guotientfor eachx,

. 1 _
lim 2 (uxy(x+he)—uxy(x)) = uxdy(x)
This,in turn,will betrueif for eachx,

im 15— 0,) = 09,



(limitin D).

(a) and (b), if worked out, should be part of the re-work for problems 17 and 18. So your
work for this problem will consist of part ().

Marks:4+6+6+6+ 10 = 32



