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KFUPM MATH531: Real Analysis Term 222

Problem 1

Prove that the union of a bnite collection of measurable sets is measurable.
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Problem 2

Prove that if a ! -algebra of subsets of R contains intervals of the form (a,! ), then it contains
all intervals.
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Problem 3

A function f is said to be Borel measurable provided its domain E is a Borel set and for each
", theset{x! E| f(x) > "} is a Borel set. Show that

(a) every Borel measurable function is Lebesgue measurable,

(b) if fis Borel measurable and B is a Borel set, thenf" 1(B) is a Borel set.
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Problem 4
Prove that I
lim . (n+ 1)x"sin" 'x dx= #5
1 1 2
- . = [ ]
S- ('\-\-i) I" Al.rl-i('x\-'-' '9""——' Aln A‘(a ’ )Ja
30 0 N—Feo “p L
I -4
—I -Q\m__ Ain (a M‘)dg
o N—2J0
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KFUPM MATH531: Real Analysis Term 222

Problem 5

Let f : [a,b] # [m, M]be an absolutely continuous functionand g:[m,M]'# R be Lipchitz.
Show that h= g $ f is absolutely continuous on [a, b].

"?' o> al)s&Quhpld tonkimueun e [a,‘o] Fix £>0. There exicla
§30 puch thalz il (Capiby), in a disgt Pt (ollection 81,
ofur MJIMWL with I (bg-ag) <S  Ahan Z.. %Uag) 6(a¢)l< &

whe Ciy a L\?sc\r\\ﬁbuydtami' 9%%
Note olie thak
[93c3) - 9de=)| £ ClELY) 4 | Jor all xige [l

Tor 2 1960)- 3@ 2 C I [gl)gladl< . £
'{M}, meamp Ahat %og Py awa%Cowii/mqu o [a,bj.
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KFUPM MATH531: Real Analysis Term 222

Problem 6
(@ Letl1%p< g<r<!.Showthat L°P(R) &L"(R) " LYR).

(b) Prove or give a counterexample for the following:

Suppose that f, : R "# R is Lebesgue measurable for eachn such that ( fo(3 # 0 and
(fo(s# Oasn# ! ,thenwe have (f,(4# O. (TVUE)

af Lek "BE LRy nL(R). Tha clear thak

3 éilﬁ F2RP18 174 1B1<4,
BT L 1B1P 121" 18>t

e, 1 1 Ty i sl
%d:

SR\*? IM& jmlﬁlf’ *SR 817 <o o JeLR)NL'®R
Theredere, we howe P LHR)
b/ Asinohue have ("L [ 1Bal* {0185
Sice i fo R = di (0 1807 =0, o
D f{g\:[,’,,\” =0, which & 2quivalent Lz “,91’;; 180, =°

I =20
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KFUPM MATH531: Real Analysis Term 222

Problem 7

Let { fn} |- ; be measurable on[0, 1]. Shqw that if { fn} - 1 is uniformly integrable on [0, 1], then

there exists a constantC < ! such that [fa]| %0 C, forall n) 1.
0.1

Fix 2=4. A BV, & arformty sntegaable on (o111,
)vl/w exisly §>0 b Hﬂut

m(A\<% w\“n AS [o\l-_\ = .SA
NOUI, 3 :f Mla colle(ba'n g cJ«SJ,aM}' ,WA/D/IWL CA\A I(,_”\A)‘/IDAQ

‘%or u."n>1n

4.[ -D(AK\AS;%O‘L l‘<'="1\2l‘“1
N
2 [014] = \K)AAK-

\W\QN ofe; |pe kaVe,

S ‘“\m 1’“ Z—S lﬁn\gﬁdzt\r

01l
kl

‘8.>r a.\\ n =4.
We Comp \de fhe ?(b@\ Bé b:.\(\na C=N.
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Problem 8

Evaluate | " H

|t 9, (x)= () B[Emj(-x)_ Note Fhat Dé?_géi<§,

A+x
T\’\M‘; CG’)(%J}O %51 o\ xe [om]
WWAM 9 20 Joralln>4, On tho cther hand,

33‘@,,;“,_099[%) woO_/l%m

Ny A4 A+x  A+x’

oll x>=o0. Thnm \oa Fafsds Lemma, we have
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