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1. (15 points) Determinc whether the sequence (cos(mv/n? + 1)), is convergent or not.
Justify your answeor.

2. For z > 1, define

o0

F(z) = Z noF.

n=1

(a) (5 points) Prove the for any d > 0 this series converges uniformly on the interval
[1 4 6,00).

(b} (5 points) Using (a), show that F is continuous on the interval (1,00).

(c) (5 points) Is F' continuously differentiable on (1,00)? If yes, prove your assertion
and compute its derivative (you may leave the answer in terms of a scrics). If no,
explain the reason.

3. (20 points) Let f: [0,1] — R be defined by
flz) = {;15 ifr= E eQn [0,_1], where ged(p,q) = 1,

0 otherwisc.
Prove that f is Riemann integrable and compute fnl flz) da.
4. Let f: R? — R be defined by

IS if (2,y) # (0,0),

f(:c,y)={0 ifw=y=0.

(2) (12 points) Show that all second order partial derivatives of [ cxist cverywhere.

(b) (3 points) Is it true that &F Bz_f,? Justify your answer
pol " 028y~ Oydx R4 '

5. Define H to be the following space of scquences:

H={(zn)ol,: 2" <z, <2 forall n > 1}.

. Consider the function d : H x H — R, defined by
d((mn)no.;l’ (yn);zu;l) =sup lxn - ynl'
nzl

{a) (2 points) Show that d is & metric on H.

(b) (18 points) Prove that every scquence of clements in H has a convergent subse-
quence with respect to the metric d.

6. (15 points) Suppose that f : [0,1] — R is a continuous function such that

/1(33:—!— 1)"f(z) de =0 for all n € NU {0}.
o

Show that f{z) = 0 for all z € [0,1].
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