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1. (a) For z in (0,00), let A{z) = sin(1l/z). Is h(z) uniformly continuous on (0,00)7 Is it
uniformly continuous on (a, cc) for a = 07
(b) Prove that, if f is uniformly continuous on a bounded set § € R™, then f is bounded on

S

2. Let BC'(R) denote the set of bounded continuous functions on B whose derivative is bounded
and continuous. For f g € BCYR) set

plf.g) = sup [flz) —glz)] + sup |f'(z) - g'(z}].

TEK

Does p define a metric on BC(R)?

3. Consider the function f(z) = :G:l —;e—-ni e

(a}) For which values of = does the series converge absolutely?
(b) On what intervals does it converge uniformly? On what intervals does it fail to converge

uniformly?
(c) Is f continuous wherever the series is convergent”?

4. Show that a solution of the initial value problem
1
!
xI = Y,
y(z) 3 +sinz +y?

yl0) =1

exists for all = = 0,
Hint: Use the contraction principal to show that if a solution y(z) exists on the interval 0,77

then it also exists on the interval [0, T + 1].

5. Show that the function

z) sin(1/x) if = #0;
z) =
’ 0 if z=0

is Riemann integrable on any interval [a, b].
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6. Consider the one-form

xdy — ydz
T
on &2 — {0}.
(a) Show that dn = 0.
(b) Let
+(t) = (cos 3t,sin 3t) € R, t € [—m, 7.

Find j‘r 7.



