KFUPM MATH531: Real Analysis Term 231

PHD COMPREHENSIVE EXAM

Duration: 180 minutes

NAME:

Problem Score
1
2
¥ Justify your answers thoroughly. For any 3
theorem that you wish to cite, you should
give its name and its statement.
¥ Instructions: Solving (Completely and 4
correctly) six problems will result in a
passing grade.
5
7
6
8
Total /100
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KFUPM MATH531: Real Analysis Term 231

Problem 1

Let f:[0,0 " [O,1] be measurable. Show that

1140 'l
I =D gx=  —dx.
m e T T o Foo ™
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KFUPM MATH531: Real Analysis Term 231

Problem 2

Let f and g be nonnegative functions in LY(R) and measurable on the interval [0, 1]. In addi-

tion, suppose that
f(x)g(x) # 1forall x $ [0, 1].

Show that " #" #

f(x X) # 1.
01 (x) 0 g(x)
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KFUPM MATH531: Real Analysis Term 231

Problem 3

éet f be a nonnegative measurbale function on [0, 1] such that for all integers n # 1, we have

oy f" % 2. Show that f(x) < 2fora.e.x $ [0, 1].
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KFUPM MATH531: Real Analysis Term 231

Problem 4

Let pand! be measures on the measurable spacéX,M ). ForE $ M , debnev(E) = max{u(E),! (E)}.
Is v a measure on(X,M )? Nﬂ

of) =1, p(§1Y)=0 = p(x=1
3y ~v(3oh)=0, v({ty)=1 = v(X)=1
Now it is ¢leas that
v (X)=w(4o}) =v (14)=1

=~ ({90441) % #(399)+ 2 (4

= o Is NOT & eahare .
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KFUPM MATH531: Real Analysis Term 231

Problem 5

Let f and g be nonnegative rgpeasurablg;functions on X for which g % f a.e. onX. Show that
f = gae. onXifandonlyif , gdu= , fdu.

"-?“Su?‘:ose ok £=3 a.e. \ef E---?‘x ) 8(1\'-‘\-6(13}-
T‘:\e” WI(E):O am‘d

JX # é,;%jﬂ —\-fmego\p ) ijvE ¢
O
- §X~E b= ee® ﬂ%g

=ng

" SuWoSz Hhat Jx,golpzj;?dp. —\‘;\en, we. hawe
{89 =0 @

On Jhe Mer havd, a» §4enE wehawe

9-§20 6+
(m\)in‘ma () awd G+ arm:’ ucl'na tho @uf AIHIL
"1 SX». —o and hz9, Fum h=0 a.e. mX ", we

dedue. #hat ,g-azo a.e. anX
= 8—_—_3 a.e. n X
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KFUPM MATH531: Real Analysis Term 231

Problem 6

Let {f,}n be a sequence of functions in L?([0, 1]) satisfying &f,& % M for all n # 1. In
addition, suppose that { f,}, " f almost everywhere on [0, 1]. Show that f $ L2?([0, 1]) with
&f & % M

,A$ @m\—f‘, ?ﬁ\ﬂ'}waf Cﬂl[ﬂpﬂ, fhmagn’z')__?l'gllpaﬂfw;& 0”7 E),g
‘Ba FQMS Demvna, we oblain

§ e dmi( 60 _QMQannl)zé M

M’ we hawe {@ E(E’/ﬂ)
“ %\\.‘L = \(Sro“]\.%\?,' Z \ﬂ:‘(—?’ =M.
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KFUPM MATH531: Real Analysis Term 231

Problem 7

Suppose that{ f,} is bounded in L[0, 1]. Is { f,} uniformly integrable over [0, 1]?

LQ\' g -:'.Y\X[Ol -] %ala” n34.
3 We have \ﬂ{\ Jnﬁ([m ﬁ-} — . M([-o,,J)
[ol'ﬂ [O,] —V\xé‘\ =1
(‘6\ s losamded 1w 4([6,1])
) Le" 2—1‘. Sufposz that there exiske €>0 wch Lhat
any A sudnthat m(A)C S | we have j B, L&
As —-?0; A\nm pxucT/) N, ):uclt JJ’IQI 1 <S 5»10-” nZh,
4
m o,%]-n48 amd\g‘g 4—4/
7 ([ ) loik) cavivadichor

= (gn) O ot mv%ulm% ,wi!%]la% ovel [-a,i].

/Department of Mathematics 8


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


KFUPM MATH531: Real Analysis Term 231

Problem 8

!
Let f and each f, be integrable on E, forany n # 1. If rIlilmI [fa! f| = O,showthat (f,) I' f
' E
in measure on E.

Suppose that L - J;___, 1B, -f| =< Let 7>0 @m0

n—>v0

dhow that  Jym_ m{xerz + | a2) -0t >’Z% =0

N —% vo

D E,:= $xe E: | hlx) P> }

We hoae
[ 18> S B> 7=
{zwm which we deduce
0L mlEa) & 1 f |54
as dim (_ |B-§| =0 ome 10

N—7 +o0

We obtain dim_ m(E,)=0

Thic in Jous ﬁmw 750 T, §,—7

A meolure
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