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. 30% (each 10%)

_ xX-In (1 +x° )
(i)  Calculate sup 7 =7
x20 X

(ii)  Calculate J.nysin(xz-yz)abcaj/, where

A={(x,y):0<y<1,x>yandxz—yz<1}

o 2

1 4l . . :
(i) Prove that Z 7 =— (Hint: use Fourier series)
n=0 (271 + 1) 8

. 30% (each 10%)

Let C:{i—gf-:ane{OJ},neN}.

=1

(i) Prove that C <[0,1].

(it) Does C have interior point? lustify your answer.
(iii) is € acompactsubset of R ? Justify your answer.

. 20% (each 10%)

Let 4={/€C°[01]:|f] <1} and B={seC'[0,1)|/]. <1},
where C°[0,1]={f:{0,1]>R| f is continuous on [0,1]}
co1]={s:[0.1] >R fisof C' on [0,1]}, || is the
standard sup-norm, and ||| is the standard C'-norm.

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

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

inAd.




4. 20%

Let f:[0,]] >R be a continuous function. Let F(x)= _[: f(t)ar for

x<[0,1]. Suppose F(1)=0. Determine if the value

sup J.;F(x)g(x)dx

geC’[0,1] ( J'C: G? (x) dx)% exists, where G(x)=_[;g(t)dt for

xe[0,1], and CO[O,I] = {g:[O,l] — R| g is continucus on [0,1]} .

Justify your answer.




