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(a)

(b)

(c)

Hint

Prove that if n is an integer, then n is even if and only if

3 .
n~ is even.
Prove that “vZ and V& are irrational.

Prove that 3V§ + BVZ is irrational.

for Part (c): If t = V2 + VA then consider tz - t.

Sketch the proof that if a convex polyhedron has F faces, E edges

and V vertices, Ehean - E+V = 2.

ST

In this question, standard facts about inequalities may be

assumed.

(a)

(b)

(c)

(d)

If S is a set of reals, what does it mean to say that a real

number x is a least upper bound for S7?

If S = {51,52,...,sn} has only finitely many elements, with
< ... < i

s1 < S, . Sn’ then prove that s s the least upper

bound for S.

If X is a set of reals, we write LUB(X) for its least upper

bound. Does there exist a set S such that

LUB({x°: xeS} )

1}
N

and LUB({XB:XES}) 1?7 Justify your answer.
Does there exist a set T such that

LUB({x°:xeT}) = 4

and LUB({XS:XET}) = 277 Justify your answer.
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4. (a) What does it mean for a binary relation on a set X to be

(1) reflexive;

(ii) symmetric;
(iii) transitive;
(iv) an equivalence relation?

(b) If ~ is an equivalence relation on a set X, define an

equivalence class and show that the equivalence classes give

a partition of X.

(c¢) How many binary relations are there on the set {1,2}? And

how many are equivalence relations?

5. (a) What does it mean for a set to be countable?
(b) Prove that Q@ is countable.

(c) Prove that the set of all subsets of @ is not countable.
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