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Assignment 2

. Let f,¢:[0,1] = R be continuous functions satisfying

1 1
/ f)tndt = / g(t)t"dt, ¥ integers n > 0.
0 0
Show that f =g.

. Let X be a connected metric space. f: X — R be a function satisfying, for all x € X

there exists a open set U, 3 = such that f is constant on U,. Show that f is constant
on X.

. Is the set {z: z = exp(isint), t € R} C C. connected? Prove your answer.

. Let B be the collection of continuous functions on R which are eventually constant,
that is there exists a M > 0 such that f(x) is constant on the set {z;|x| > M}. Verify
that B is a an algebra containing constants and separates points of R. But show that
there are continuous functions which can not be approximated uniformly by functions
in B. Does this contradict Stone-Weierstrass theorem. Explain your answer.

. Let F C C([0,1]) be a family such that
(i) f'(t) exists for all t € (0,1) and f € F,
(i) sup e LF(O)] < o0,

(iii) supye (o1, per [/ (£)] < o0

Show that the closure of F is compact.

. Show that - ) -
(xlgw) =Y (-1)"n"*cosnzx

n=1

for all z € [—m,x].



