
MODULE SPECIFICATION FOR MA576

SECTION I: MODULE SPECIFICATION

1. The title of the module Groups and representations

2. The Department which will be responsible for management of the module
IMSAS

3. The Start Date of the Module September 2008,

4. The cohort of students (onwards) to which the module will be applicable
September 2006 entry

5. The number of students expected to take the module 8–20

6. Modules to be withdrawn on the introduction of this proposed module and
consultation with other relevant Departments and Faculties regarding the
withdrawal MA570. No consultation with other Departments or Faculties required.

7. The level of the module (eg Certificate [C], Intermediate [I], Honours [H]
or Postgraduate [M]) Honours [H]

8. The number of credits which the module represents 15, ECTS 7.5

9. Which term(s) the module is to be taught in (or other teaching pattern)
Autumn term

10. Prerequisite and co-requisite modules The prerequisite modules are MA553
Linear Algebra and MA554 Groups, Rings and Fields. There are no co-requisite mod-
ules.

11. The programmes of study to which the module contributes
The module is an option for students registered for the single honours programmes
in Mathematics (3 year BSc and 4 year Mathematics with a Foundation Year), Fi-
nancial Mathematics, Mathematics and Statistics and the joint honours programmes:
Mathematics and Computer Science, Mathematics and Accounting and Finance.

12. The intended subject specific learning outcomes and, as appropriate, their
relationship to programme learning outcomes

Students who successfully complete this module will

(a) have increased their knowledge of the theory and practice of groups and linear
algebra;

(b) better be able to appreciate mathematics as a unified discipline;

(c) have a sound knowledge of the basic structure of groups and be familiar with
examples including permutation groups and matrix groups, and the combinatorics
of the symmetric group;

(d) have developed a good understanding of representations and characters of groups;
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(e) be able to compute character tables of small groups and to derive information
about the structure of a group from its character table;

(f) have learned how to formulate and prove statements about groups and represen-
tations in precise abstract algebraic language;

(g) appreciate the power of breaking up groups or representations into smaller simpler
objects.

The module will therefore equip third-year mathematics undergraduates with the tools
to realise the following points of the Mathematics programme specification:

A4 methods and techniques in mathematics

B2 the ability to demonstrate skill in calculation

C1 the ability to demonstrate knowledge of key mathematical concepts

C2 the ability to formulate a problem in symbolic form

C4 the ability to present mathematical arguments and their conclusions with clarity
and accuracy

B6,C3 the ability to abstract the essentials of a problem, and to apply computational
methods to further mathematical understanding.

13. The intended generic learning outcomes and, as appropriate, their relation-
ship to programme learning outcomes

Students who successfully complete the module will have improved their ability to

(a) communicate their own ideas clearly and coherently in writing

(b) read and comprehend mathematical ideas from a text

(c) formulate and prove abstract mathematical statements, and appreciate their con-
nections with concrete calculation

As appropriate for third-year mathematics teaching, this module addresses several
generic learning outcomes of the Mathematics programme specification:

B2,D3 demonstrate ability in calculation, including numeracy and computation skills

B4 ability to engage in logical argument

B7 ability to work with relatively little guidance

D1 problem solving skills.

14. A synopsis of the curriculum

Groups arise naturally in many areas of mathematics as well as in chemistry and
physics. A concrete way to approach groups is by representing them as group of ma-
trices, in which explicit computations are easy. This approach has been very fruitful in
developing our understanding of groups over the last century. It also helps students to
understand aspects of their mathematical education in a broader context, in particular
concepts from earlier modules MA553 and MA554 have been amalgamated into more
general and powerful tools.

This module will provide a rigorous introduction to the main ideas and notions of
groups and representations. It will also have a strong computational strand: a large
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part of the module will be devoted to explicit computations of representations and
character tables (a table of complex numbers associated to any finite group).

The syllabus will be

(a) Groups: basic structure and examples (matrix groups, permutations...), group
actions;

(b) A concrete approach to groups via representations;

(c) Character tables: theory and computations for small groups;

(d) Simple groups.

Throughout the course there will be opportunities to discuss other topics. Depending
on time, these may include some of the following examples: Platonic solids, Sylow
Theorems, invariants of group actions, combinatorics, groups and cryptography.

15. Indicative Reading List

We will not follow a single text, and the lecture notes will cover the entire syllabus.
Nevertheless

G.D. James and M. Liebeck, Representations and characters of groups, CUP
(2001)

J.P. Serre, Linear representations of finite groups, Springer GTM (1977)

J.L. Alperin and R.B. Bell, Groups and Representations, Springer GTM (1995)

contain a large amount of the material.

16. Learning and Teaching Methods, including the nature and number of con-
tact hours and the total study hours which will be expected of students,
and how these relate to achievement of the intended learning outcomes

Total contact time: 48 hours, at 4 hours per week for one term. In the first instance,
this will be divided up according to 3 lectures and one examples class or workshop per
week.

Total study time (including contact hours): 150 hours.
Lectures address Learning Outcomes 12(a,b,c,d,g); classes and/or workshops address
12(e,f,g) 13(a,c); personal study addresses 12(a,c,d,e,f) 13(a,b,c).

17. Assessment methods and how these relate to testing achievement of the
intended learning outcomes

Question sheets [testing Learning Outcomes 12(b,c,d,e,f,g) 13(a,b,c)] during the course
will provide assessment for 10% of total credit, and a 2-hour written exam [12(a,c,d,e,f,g)
13(a,c))] for 90%.

In each case, questions may involve elements of bookwork (that can be derived both
from lectures and the literature) and solving mathematical problems.

18. Implications for learning resources, including staff, library, IT and space

The main requirements will be: (1) a module convenor and at least one lecturer; (2)
a suitable lecture room with data projection facilities and good quality board space
(which can be used concurrently).
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In addition, the library should hold at least 3 copies of the recommended texts—it
currently holds 1 copy of the book by James and Liebeck, and one English language
copy of the book by Serre.

19. A statement confirming that, as far as can be reasonably anticipated, the
curriculum, learning and teaching methods and forms of assessment do not
present any non-justifiable disadvantage to students with disabilities

This module does not propose to use forms of delivery or assessment that differ radically
from the IMSAS norm: the department’s existing methods of identifying and assisting
students with disabilities is already able to prevent such disadvantage.

SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A
UNIVERSITY DEPARTMENT

Statement by the Director of Learning and Teaching: “I confirm I have been
consulted on the above module proposal and have given advice on the correct
procedures and required content of module proposals”

................................................................
Director of Learning and Teaching

..............................................
Date

Statement by the Head of Department: “I confirm that the Department has
approved the introduction of the module and, where the module is proposed by
Departmental staff, will be responsible for its resourcing”

.................................................................
Head of Department

..............................................
Date
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