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Attempt all questions. All questions are weighted equally.
Log tables are available from the invigilators, if required.
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MA1121 — Concepts of analysis

. Show that the set A = % : n € N} has a minimum but no maximum.

. Suppose that f is continuous with f(0) < 1. Show that there exists some 6 > 0 such

that f(z) < 1 for all —§ < x < 6.
. Show that the function f defined by

20+ 1 if <1
f(x) = ,
T+ 3 if x>1

is not continuous at y = 1.
. Suppose that f is continuous with f(z) € Q for all x € R. Show that f is constant.

. Give an example of a bounded function which does not have a maximum on [0, 1].



10.

11.
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MA1122 — Analysis on the real line

Let p > 0 be fixed. Show that ®£2 < L for all x> 0.
Suppose that f is decreasing on [0, 1]. Show that f is integrable on [0, 1].

Show that there exists a unique function f, defined for all x € R, such that

Moreover, show that f is odd, namely that f(—z) = —f(z) for all x € R.

. Define a sequence {a,} by letting a; = 1 and

Gni1 = 3+ +/a, foreachn >1.
Show that 1 < a,, < a,.1 <9 for each n > 1 and find the limit of this sequence.

Test each of the following series for convergence:

;SIHE7 ;COSE ; ne

Suppose that the power series

f(z) = Z anx"

n=0

converges when = = 2. Show that it converges absolutely when |z| < 2.
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