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In'the whole test, we use the following notations:
C[-1,1]={g:[-L1]—>R| g is continuous on [-L1]} is a norm linear space

with the sup-norm |g|_ = s{up]‘g(x)l.
xe[-11

1. 20%

Prove that C[-1,1] is complete.

2. 30% (each 10%)
Let 4={feC[-L1]||7], <1},

B:{feA}supwsl},

sy |x=)

c={recl-L1II7L. >1}-
(i)  Which one is sequentially compact in C[-1,1]?

(i) ~ Which one is openin C[-11] ?

(iii) 'Which one is NOT convex ?
Justify all your answers.

3. 20%

Find a sequence of nonnegative and integrable functions {f,}7
such that each f,:R—R is continuous, [ f,(x)dx=1, for
k=1,2,3,..., and lim f, (0)=w, lim f, (x)=0,vx=0. Calculate

lim | (x+1)" £, (x)dx=2 Justify your answer.
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4. 30% (each 10%)

Let f:R"—R be continuous and 0< J' f(x)|dx <o, where n>2.

®

(i)

(iii)

Calculate
lim &~ j f(x !x‘ dx, wheren>2,B, = {xeR”}]xke},

&0+

and |x|= ,Zx for x=(x,-,x,)eR".
J=1

Suppose that function f is radially symmetric i.e.
f()=f() for xeR".Let 7(£)=] f(x)cos(x-¢)dx for
{eR". Prove that f is radially symmetricie. f(¢)=7 (1)
for ¢eR". Notethat f isradially symmetric <
F(Mx)=f(x) forany xeR",and any orthogonal matrix
MeR™ (M'M=MM'=J).

Calculate !g}}lf (&)=

Justify all your answers.
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