Math 7311, Analysis 1, Final fall 2012
Name: SG(QL‘OV\Q

You are aHowed to use that if f € LYRY) and r € R\ {0}, then r* [, f(rz) dA(z) =
Jae J( z) (but alter the test, think about why that is correct) You can also use that if

felL! (Rd) and g € L®(R?) then f=g is continuous where f*g(z = o Fyglz —u) dA(y)
is the convolution of f and g.

1) Assume that f : RY — Ris continuous and g € £L*(R?). Assume further that [, g{z) dA(z) =
1 and that g(z) = 0 for ||z|| > 1. Show that

lim n? fR , g(nz) f{x) dA(z)

TE—00

exist and find the limit.
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2} Let f & LY(R™). Define F: (0,00) > R by
F(t)z/ﬁ e f(z)dA(z).
‘ 7 Show by induction that all the derivatives F®™ n € N exists.
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3) Let A, B C R? be measurable such that 0 < A(A)A(B) < co. Show that there exists
z € R? such that A(AN (B +2)) > 0. (Hint: Write 14 * 1_g(z) in terms of Lunpiz) and use
Fubini to show that 14 =1_g5# 0.)

3@(,(4)“‘&»/\ Eied e motx Qin ok
\d%(X -‘\3\ = /\ Y ('Ls\
(x-y e-BE> Q¢ '\31—_\&_.\)" S INTS

a0 = g«ﬁx-«;\gmﬁ@@u\aa\

= X\ A ( u)‘\ }\ R (3\ ol >\ f'u)\

= .\A(\(Qw){b\\ & )

. = N (Aaen)
.-B‘TS Toenells /Fobina  w=e drawe
&'ﬁ/ﬂ\‘?‘ /\-\730{\ Cﬂ’/\(k) = %>\ (A {\(@4&“&9/\(&)

— SS \/\(U}\ ,\_E('x-—-ij\ oﬂx\(u)\ AN )
= %)\/& C")\ g A &(k‘ wv}) cQ;/\('x\oQk\_ (\

S A PR dria
| = /\(*MN‘E\‘><;.(%\ 3 |
It Lollown brad X2 N(AA(Q- @\Eo Rar Sevma X

(on Lacd @v % on o el ol oy Noe macacre )




4) Let f € L*([0,1]). Show that fg/g dA(z) is finite.
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