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ATTEMPT FOUR QUESTIONS
Log tables are available from the invigilators, if required.

Non-programmable calculators are permitted for this examination,—please indicate the make
and model of your calculator on each answer book used.

Note: This is a sample paper for the Christmas exam so you can see the format and style of
questions you might be asked.

The questions here are drawn from your tutorial questions and class notes. You shouldn't
interpret this paper as an indication of what material may, or may not, appear on the exam.
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1. Define what is meant by an equivalence relation, ~, on a set A, making reference to

reflexivity, symmetry and transitivity.

Define equivalence classes.

Consider the set S of all integers. Given a,b € S define a ~ b if a—0b is an even integer.
Show that this defines an equivalence relation and determine the equivalence classes of

this relation.

2. Define a bijective map and give an example of a bijective map, g, from the set of real

numbers, R to itself.

3

Consider the map o : R — R defined by o(x) = x> — x. This is not a bijection. State

why not.

Consider two maps from a set S to a set 1" and from theset Ttoaset U, 0: 5 — T

and 7 : T'— U. Prove that o o 7 is one-to-one if each of ¢ and 7 is one-to-one.

3. Consider a nonempty set of elements, labelled G. List the group axioms for G to form

a group.

Suppose G is a cyclic group of order 4, written G = {e, a, a? a®*} and a* = e. Find the

order of each element of GG. Find all the subgroups of G.

List the distinct left cosets of the subgroup H = {e,a?} in G.
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4. Given a nonempty subset H of a group G. When does H form a subgroup of G?

Prove that for H and K both subgroups of a group G. The product, HK is itself a
subgroup of G iff HK = KH.

Verify that H = €G | ad#0 p is a subgroup of the group of 2 x 2

b
d
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| ad — be # 0 ) under matrix multiplication.
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