Math 7311, Analysis 1, Homework #12.
Due Monday, Nov 19 at 11:30 in Class

As usually (X, A, p) denotes a measurspace. A; stands for the Lebesgue
measure on R

1) Let X =Y = [0,1], A the Borel s-algebra and B = P{{0, 1]). Let A,
be the Lebesgue measure on {0, 1} and y the counting measure. Finally
let D= {({z,z)|xci{0,1]}. Show the following:

a) D is measurable.

b) Let f(z,9) = 1p(z,y). Then
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2) (August 2011) Assume that u(X) = 1. If ¢, f are positive measur-
able functions on X such that fg > 1 then

/fdufgduzl.
X X

(Hint: Use Holder's inequalitiy and # 3 from the last homework.)

3) {From the book, p. 113.) Let § € L'(R?, Aq).
a} For n € N show that

1
Fue) = [ oy m) o).
@
exists for almost all z € R

b} Prove that F,, € L'(R, A;). Determine wether or not the sequence
F, has a limit in LR, Aq).

4} (From the book, p. 113.} Let p: R™ — R by a polynomial in n real
variables. Assume that p is not the zerc polynomial. Prove that the
set p~1(0) is & Ap-null set. (Hint: Do first » = 1 and then use induction

using Fubini.)




VayDefine £ Lo1xlo1 TR KRG =x-g . Thom €

[ cm%uo«u; el N o ally to.r 4. &@@ Cid Lo,
e ® o Lee Rgees 6-aloge It Rotzown Elhak &
1$ meg spable . Thus D = Q_-‘(J\oé\ W Measuvale .

* S‘»chp&\/\tfﬂ =1 fatexeten. fomee

NN Cr (el A ) = (.

Ouw e ot Wepmet | l(w bixodt Y we Ihene -Q’cxl&f)\ =0 ?"
alner e | T,

V& X 6 =o
g(ggﬁxm'\oﬁ}\‘fx)\&k: SO"QV:CJ.
2) Wa have 45(4’3\V1,£‘f2%‘/4 < (e . Honca

I () (5 )% e e b
RS S‘@/Z] = V& Codpn

3) a) Wote fund Yot

ey

©,00 = N8O ()= S?(x@\zw‘wzccy&kfm f

2 R S <1860 an 20
inlec b 1L £otlown Ahnad

C‘u_ﬁ) — QCX

Qo X

D \tv’a\‘m-\-a (“)
s V;Lg&hfrqlo(,g ‘L{QN\C& F.»Ld/.)\y“‘g é,f/\ao“(\@/yn 1"‘“{10(.&5
dheat B (xy exi sl )@, Lmet odl x




+(2-2

{
b) T ubint's dheorem impli= Lt F e L . e abe

Nawe

S\FV\C\;.\E&,\ S&SW@@H
:% g\QCX[L’j‘)\

C\Q &Cg f\b\ iy

W 'C\.'Cki)} = S%{C}Li\ﬁ}lgﬁk{’&), As & i ‘mLeon‘J,(,(ﬁ J{
%C’VMQM &,l/\a\ﬁ 3?‘5"’ e £se Abuce ik &3"0 o. L,

SC:(@&\(%)) < & Cs)

> R |
Let E>0 aiﬁ 24 N g So ket () Inedels .

Lot Mely M3 R. \M“i"“ ne M we have

L W +XC6)&X(3\§XCK)

[t@a@ N AN (i)

Tw (Pt

NI, CaldNog < § GNAN < ©.

‘3\2‘/\
Ilen e F.— o o LE ‘

"() i( v=1 Ve ’{:s(cq, U{\sg ua%ﬂwhmﬂ“‘
of poarh - Fone N P cmi@_ b genaced e Nave
&ES"Lo) = Jc{'age\:“
Let m>1. For Lixeel gy - 5¥%n_ e T we
Rnow  Aaad X D POxy . 5% XY B4
PGJQ“'SV\WC\,Q S€erca
S’PC\H) 3)\,\,—;) ‘*\\&\U{) =C .

Thae C\W r\?)—Q,Q_c)w“s bU Fulyng be(‘Cu,m

Nt = S VTS SO S

mm




