MATH2050A Mathematical Analysis I Revision Exercise 2

Revision Exercise for Home Test 2

Question 1. Show by definition that
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Question 2. Show that the function f(z) = 1/x is uniformly continuous on [1,00), but it
is not uniformly continuous on (0, c0).

Question 3. Let f : [0,7/2] — R be defined by f(z) = sup{z? cosz}. Show that f has
an absolute minimum. Moreover, show that if f attains its minimum at xg, then zy is a
solution to the equation cosz = z2.

Question 4. Let f : R — R be a continuous periodic function with period p > 0. i.e.,
f(z+p) = f(z) for all z € R. Show that

(a) f has an absolute maximum.
(b) f is uniformly continuous on R.

Question 5. Let f: R — R be uniformly continuous on R with f(0) = 0. Prove that there
exists some C' > 0 such that
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(Hint: You may apply the Well-Ordering Property of N.)
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