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1. 30% (each 10%) 

(i) 
x 2 -In ( 1 + x2 

) 
Calculate sup 4 = ? 

x"'O X 

(ii) Calculate JLxysin(x2
- y 2 )dxdy, where 

2015.10.22 

00 1 7r2 

(iii) Prove that L ( )2 = -
8 

(Hint: use Fourier series) 
n=O 2n + 1 

2. 30% (each 10o/o) 

Let C = {:t a~ : an E { 0, 2} , n E N} . 
n= l 3 

(i) Prove that C c (0, I). 

(ii) Does C have interior point? Justify your answer. 

(iii) Is C a compact subset oflR? Justify your answer. 

3. 20% (each 10%) 

Let A={fEC0 [0,1):11fllcO <1} and B={fEC1[0,l]:llfllc' ~1} , 

where C0 
[ 0, 1] = { f : [ 0, 1] ---)- 1R I f is continuous on [ 0, 1]} , 

c' [ o, 1] = {! : [ o, 1] ~ 1R I f is of c' on [ o, 1]} , ll·llco is the 

standard sup-norm, and ll·llc' is the standard C -norm. 

(i) Is A (sequentially) compact? Justify your answer. 

(ii) Prove that any sequence of B has a convergent subsequence 

inA . 

- - - - ---- ---



4. 20% 

Let f : [O, l]~R beacontinuousfunction.Let F(x)=f: J(t)dt for 

xe[O,l]. Suppose F(l)=O . Determine ifthe value 

f
1
F(x)g(x)dx 

sup _J.;;...~o ------:-

gec"[o,t] (f~ G2 (X) dx )~ exists, where G ( x) = J: g(t )dt for 

xe[O,I] , and C0 (0,1]={g : (O,l]~lRI g is continuous on (0,1]} . 

Justify your answer. 


