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Section MA1121 — Concepts of analysis

. Show that the set A = {24 : n € N} is such that sup A = 1.

. Show that f is continuous at all points when f is the function defined by

3r—1 if <2
flz) =
9 — 2z if x> 2

. Suppose that f is continuous with f(0) < 1. Show that there exists some & > 0 such

that f(x) < 1 for all =0 < x < 4. Hint: use the ¢-0 definition for some suitable ¢.

. Show that 4z% 4 2222 > 423 — 11 for all x € R. Hint: you need to find a min.
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Section MA1122 — Analysis on the real line

. Suppose that f is differentiable on [a,b] and that f’(z) > 0 for all a < 2 <'b. Show

that if f(a) <y < f(b), then there is exactly one z € [a, b] such that f(z) = y.
. Prove or give a counterexample to the following statements:

(a) If f is differentiable and strictly increasing on (a,b), then f'(z) > 0 for all a <

x < b.

(b) If f is convex on (a,b), then f”(x) >0 for all a < z < b.

. Prove that there is a function s, defined on all of R, such that
s(0) =0, s'(z) = (14 2*)~V2
Show that s is bounded.

. Prove that the following series diverge:

(o) 1 o0 1 o0 ‘

n=1
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