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1. Let [�1; 1]1 be the set of all sequences of numbers in [�1; 1] with the

metric de�ned by d(fang; fbng) =
1X
n=1

1
2n

jan�bnj
1+jan�bnj .

Is this space connected? Is it compact? Find a countable subset of [�1; 1]1
which is dense. (Prove that the subset you come up with is dense). [20]

2. Prove that a subset A of a metric space is compact if and only if it is
complete and totally bounded. [20]

3. Prove or disprove: The vector space spanned by 1; ex
2

; e2x
2

; e3x
2

; ::: is
dense in C[0; 1]. [15]

4. Prove that there is a continuous periodic function f (with period 2�)

such that
^

f(n) = log(n)
n3=2

; n 6= 0;
^

f(0) = �1. [15]

5. Prove without any computation that

�Z
0

cos5(x) cos(6x)dx = 0: [15]

6. Prove Weierstrass approximation theorem using cesaro convergence of
Fourier series. [15]
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