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Qualified Examination for Real Analysis 

2015.10.01 

1. (20%) Find a measure zero set c in R such that C is uncountably infinite. 

Justify your answer. 

2. (20%) Construct a n- dimensional ( n ~ 2) Cantor set in 

{( r_ ... x )·O~x ~1 i=l ... n} andcalculateitsmeasure. 
"'l' ' " . t ' ' ' 

3. (20%) What is the Cantor-Lebesgue function on [ 0, 1]? Is the Cantor-Lebesgue 

function absolutely continuous? Justify your answer. 

4. (20%) Supposethat /is nonnegative and measurable on R and that OJ is 

finiteon(O,oo),where w(a)=l{xelR:f(x)>a}l for a~O,and 1·1 isthe 

Lebesgue measure of lR. Assum~ foco aP-1w( a )da is finite for some p > 0. 

Calculate lim aP w( a) and lim bP w( b). Justify your answers. 
a-->0+ b-->+co 

5. (total20%, 10% each) 

i. Find /EL
2

(1R) and {h}==1 asequenceoffunctionsin L2 (1R) such 

that {fk} ==1 weakly converges to f in L2 (lR) but NOT strongly 

converges to f in L2 (lR). Justify your answer. 

ii. Suppose llgniiL,(JR) s; 1 for n EN. Prove that there exists a weakly 

convergent subsequence of {gnr=
1 

in L2 (lR). 


