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General Note 
 
The degree course profiles and the descriptions of individual Units appearing in this Handbook 
are based on the information available at the time of publication.  The full Ordinances, 
Regulations and Syllabuses are given in the University Calendar; should there be or appear to 
be any conflict between statements in this Handbook and the full Ordinances, Regulations and 
Syllabuses, the latter shall prevail.  (The Ordinances governing the degrees in this handbook are 
Ordinances III (all degrees) and LXVI (MMath).) 
 
Although the information in this Handbook is accurate at the time of publication, aspects of 
the course and of departmental practice may be subject to modification and revision. 
Information provided by the Department in the course of the year should be regarded, where 
appropriate, as superseding the information contained in the handbook. 
 
The University reserves the right at any time to change or withdraw any course, profile or 
unit, or to limit transfers between courses or choice of course or choice of units.   Options or 
alternatives within courses or individual units, whether or not they appear in a profile, may 
not necessarily be available in any particular year.   As much notice as possible of any 
alterations will of course be given.   Anyone who needs to know the up-to-date position 
should enquire of their course adviser. 
 
Please keep this handbook in a safe place, as you will need to refer to it throughout the Part to 
which it applies. 
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Degree Courses involving Mathematics 
 
 

This handbook describes the following degrees: 

Applied Mathematics (MMath) 
Mathematics (MMath) 
Mathematics&Physics (MMath/MPhys) 
Pure Mathematics (MMath) 

 
 
 

HOW TO USE THIS HANDBOOK 
 
 The full details of the Unit System are given elsewhere, but the essential points are: 
 1. You must register your choice of units by 13th May 2002 and then near the beginning 

of the subsequent Autumn term.  
 2. In each term you must take six modules of credit (consistent with the profile for your 

degree). 
 3. Notice the comments on page 12 about Units and Profiles. 
 4. There are Part III units in addition to those described (the full list is on page 11). 

Details are available from Course Advisers. 
 



  

Part III Examination Results 
The individual Unit grades for the Part III Examination will be published, but not an overall 
pass/fail result.  The Final examination at the end of Part IV will give an overall degree class 
or, potentially, a result of Fail. 
 
Publication of Marks and Grades 
The grades attained by students are published, but marks are not; students' marks are 
disclosed to the student concerned by personal tutors or course advisers.  Students should be 
aware that marks and grades issued to them during a course are provisional and subject to 
moderation by the External Examiner, who may recommend changes either to the marks of a 
particular student or to those of a whole group.  Marks therefore only reach their final form 
after they have been scrutinised and approved by the appropriate Examiners' Meeting, which 
usually takes place at the end of the relevant Part of the course. 

The dates on which results will be published are given at the end of this handbook.  
Any results given to students by tutors or posted in departments are provisional, and are 
subject to ratification by the appropriate Faculty Examiners' Meeting, by external examiners 
where relevant, and ultimately by the Senate of the University. 

 
Registering for Part IV of Your Degree Course 

You must register your Part IV units for the Summer Term with your Course Adviser by 
13th May 2002.  You will also have to register for Term 10 and 11 units in October.   In each 
case you should consult your course adviser at the beginning of term, but the final decision 
need not be made until about a week after the Examiners' Meeting for the preceding set of 
units. 
 
Unit Registration 
At the start of each set of units, each student must register his or her choice of units with the 
course adviser.  It is incumbent on the student to ensure that units chosen satisfy appropriate 
prerequisites. 
 
Unit Choice and Course Adviser 
Many units rely on material taught in preceding or current units.  Such a unit cannot normally 
be taken without the prescribed prerequisite and co-requisite units although this may 
occasionally be possible with special permission.  There is no general requirement that 
prerequisite units be passed, but it is obviously unwise to tackle a unit for which the required 
preliminary material has not been mastered.  Specific requirements for unit passes are given in 
the appropriate degree profile. 
 Obviously, it is necessary to look ahead when choosing units, to ensure that the 
appropriate prerequisites for later units are in place. 
 Students make their choice of units in consultation with, and with the approval of, the 
course adviser for the degree. 
 
 



  

Careers Advisory Service 
The Careers Advisory Service (CAS) on the Whiteknights site is in Blandford Lodge, the 
older grey brick building beyond FURS and Geography and adjacent to the perimeter road.  
The ground floor is mainly devoted to student information facilities and it can be useful to 
make an initial visit during your first Summer Term at Reading, just to see what is available.  
There is also a CAS facility at Bulmershe Court on Woodlands Avenue, adjacent to the 
surgery. 

In Blandford Lodge there are two information rooms, the Waterhouse Room and the 
Soane Room.  The former contains the  reception desk, the latter is a reference library. The 
careers reference library contains a wide range of information including sections on careers 
for graduates (including details on employers, vacancies, postgraduate courses and training, 
grants and awards, international opportunities and the voluntary sector).  In addition a variety 
of take-away leaflets, information sheets and booklets on various options are available and 
there is a wide selection of video tapes and CD-ROMS which can be viewed at reception. 
 Blandford Lodge is also a vital calling point for the great number of students who do not 
know what they are looking for: it is important that individuals understand the CAS caters for 
those who may feel they have no ideas about what they might do after graduation.  The CAS 
has adviser-supported software which can assist in career choice - please ask at reception. 
Mature students may find it particularly useful to evaluate their career options as early as 
possible - please ask about information packs for mature students. 
 A receptionist is available throughout the day and should be approached with any type 
of enquiry.  Careers advisers can be seen on a “quick query” basis on weekday mornings 
(10.30 - 12.30) and afternoons (2.00 - 4.00 pm).  If further discussion is required after a quick 
query an appointment will be made for a student to have a 30 minute or longer interview. 

In your first summer term, the CAS will present a “More Than a Degree” pack as part 
of a short presentation in your department.  This will include raising awareness of what 
graduate employers seek in graduates, the value of skills development whilst at University 
and the support programme “Career Capability” which is built around work experience.  Ask 
at CAS reception in Blandford Lodge, or at Bulmershe Court, for more information about 
Career Capability. 

In the Spring Term of your second year your careers adviser will deliver a 
presentation in your department about “sorting out your future” and the steps leading to and 
beyond graduation. 
 Later in your course, you may wish to examine the range of vacancy bulletins produced 
by the CAS, but of earlier importance will be “Vac Clips” which is produced between 
December and March and contains a wide variety of vacation work opportunities - ask at 
reception. 
 Please remember the CAS is not just about jobs: it is about helping you make informed 
and realistic decisions about the future which might include further study, time out, voluntary 
work and many related topics. 
 Whatever you plan to do, please check the CAS web site at 
http://www.reading.ac.uk/Careers for valuable information and quick links to a wide array of 
useful internet sites. 
 The CAS information rooms at Blandford Lodge (Whiteknights) are open between 9.30 
am and 4.30 pm every weekday, Bulmershe Court, 9.00 am to 4.30 pm. (Closed 12.30 - 2.00 
pm during University vacation periods). 
 

General Matters 



  
Assessed Coursework 
As with all other publicly-funded universities, the University is from time to time scrutinised 
by the Quality Assurance Agency for Higher Education, through a process called Subject 
Review. The reviewers require samples of students’ work and as a result the University 
reserves the right to retain course work for the purposes of Subject Review (both internal and 
external).  Where this occurs students will be given feedback equivalent to that which they 
would have obtained from the returned work. 
 Assessed coursework forms part of the judgement which the Examiners make for the 
award of the degree after the Final Examinations.  The Examiners, and particularly the 
External Examiners, may require to see all assessed coursework and students should keep this 
carefully so that they can supply it to the Examiners if required.  It is likely that third and 
fourth year work will be required, but earlier assessed work may also be required. 

Medical or Personal Problems 
If students have medical or personal problems which they feel may affect their performance 
in examinations or assessments, they should inform their Personal Tutor at the earliest 
opportunity.  Equally, if students feel that such factors have affected their performance in 
examinations or assessments, even though they completed the examination or assessment, 
they should contact their Personal Tutor immediately.  Students should provide a medical 
certificate or a doctor's note in all cases where they feel that illness may have affected their 
performance. 
 If students have medical or personal  problems which are sufficiently acute, they may 
ask their Tutor if they can sit their examinations in the University Health Centre or its 
examination annexe in St Patrick's Hall.  Dyslexic students should also approach their Tutor 
for consideration to be granted extra time in examinations.  They should provide a report 
from an educational psychologist if they have one.  Otherwise they may need to be tested by 
Peter Ross, the University Counsellor, or Dr Angela Taylor, the Study Adviser.  In either 
situation, the Tutor will make a request to the Assistant Registrar (Examinations) who will in 
turn confirm any special arrangements in writing. 
 

Academic misconduct 
The University takes the most serious view of academic misconduct.  This includes cheating 
in written examinations and plagiarism of other's work.  Cases of alleged academic 
misconduct will be reported to the relevant Head of Department and, if necessary, to the 
appropriate Dean and the Standing Committee on Academic Misconduct.  A proven case of 
academic misconduct is treated as a disciplinary matter. 
 The Standing Committee on Academic Misconduct has the power to impose disciplinary 
sanctions, including failure in all the assessments for a Year or Part of a course.  In extreme 
cases there is a possibility of expulsion from the University. 

Plagiarism 
Plagiarism is the misrepresentation of the work of others as one's own (including ideas, 
arguments, words, diagrams, images or data).  It includes the explicit claim that another's 
work is one's own and, no less seriously, the failure to acknowledge adequately the sources 
used.  This applies whatever the source of the material (for example, a published source, the 
World Wide Web, a verbal communication, or the work of another student).  Plagiarism is a 
form of academic misconduct and will be penalised accordingly.  It may lead to students’ 
being deemed to have failed the assessment concerned, or even in a serious case to removal 
from the University. 



  
 
How to Avoid Plagiarism 
Obvious forms of plagiarism include simply copying work someone else has done, but 
plagiarism is rather wider than that.  Even though you do not claim the work is your own, if it 
is based substantially on someone else’s work, with minor alterations, then that too is 
plagiarism.  The situation in Mathematics and Statistics is less straightforward than this 
implies, for if you are asked to state Cauchy’s Theorem, or perhaps another result which has 
no name, then clearly you are not being asked to provide an original statement.  Equally, in 
an examination it is acceptable to base a proof of a known result on one you met in lectures 
or a book. 

In course work, projects and other work not done under examination conditions you 
must not quote work from other people without explicit acknowledgement.  This, however, 
should not prevent your discussing your work with your fellow students or others.  Discussion 
is widely used at all levels in mathematics and statistics as a way of clarifying issues and 
sorting out difficulties and the very process of explaining a problem to someone else may 
resolve it in your own mind.  Although discussion with other people is always a good idea and 
will help everyone, the work you submit in your own name should be written out afterwards on 
your own so that it reflects what you have gained from any consultation. You may, indeed 
should, look at sources other than lectures for the work you do, but if you obtain material from 
books or journals, you need to absorb that and then produce the result, duly acknowledged, in 
your own words.  
 If you are in doubt about whether something might be plagiarism, consult your lecturer, 
project supervisor or personal tutor. 
 
Solving Mathematical or Statistical Problems 
When the task in hand is the solution of particular mathematical or statistical problems, you 
may choose to refer to theorems or examples in your notes as a justification of the truth of some 
assertion you have made, or some step in the solution.  This needs no further 
acknowledgement. Similarly, you may use techniques or even proofs from notes or other 
sources as a justification of the work you are doing.  In coursework involving data analysis, it 
is permissible to discuss methods that might be used, but not to copy the ideas of others. 
Likewise, when a problem requires a solution based on the use of a computer, computer 
programs and code for software packages should be written by you and not copied from 
someone else, or, if you have used an existing package, then you must acknowledge its use. 
You may wish to compare your results with those of someone else; it is acceptable for this to 
lead to changes to the code that you originally wrote, and hence revised results.  

What you may not do is copy someone else’s solution, even if this is slightly altered.  
Including computer output that has been produced by others, or photocopies of such output, is 
an example of plagiarism.  Consult others to provide you with understanding, by all means, but 
you must then use this understanding to carry out the work on your own.  If the consultation 
was extensive it must be acknowledged. 
 
Projects and Dissertations  
In the course of a piece of extended writing about Mathematics or Statistics you will almost 
certainly use material from other sources.  Indeed, since inventing completely new 
mathematics is such a time-consuming process, even for those who do it in the course of their 
research, this is normally well beyond what is expected in undergraduate work.  What you 
may do is produce an original synthesis of ideas encountered elsewhere.  Where you consult 
books, papers or other sources you must acknowledge the source, both in the bibliography at 



  
the end of the work and at the time when you quote the work.  If you produce an account 
which is inspired by someone else’s work, you must still acknowledge this, in words like 
‘based on Bloggs and Bloggs, “Advanced Mathematics”, Ambridge University Press, 1990, 
page xxx)’ It is not necessary to quote sources for standard material or techniques of the 
subject, although it will often be natural to say what result or technique you are using. 
 Where you are quoting work from some other source you should put it in quotes.  The 
quotation should then be exactly what is in the source, with omissions marked by three dots.  
If you need to insert words of your own in a quotation (to make sense where words have been 
omitted, or to relate it to the rest of the text) these should be in square brackets.  Where you 
are referring to the meaning rather than the exact words of some source you should use 
phraseology like ‘Li and Yorke [1] show that if in a dynamical system there is an orbit of 
period three then the system is chaotic.’  The list of references would have to say exactly 
what [1] is; this presumes the references are in a numbered list at the end.  You might refer to 
the paper by name within the text or indicate it other than by numbering the references 
consecutively.  Some authors prefer to list the references alphabetically by author and then by 
year, so you might refer to this paper as Li and Yorke (1975).  Unless the specification for the 
piece of work in hand requires otherwise, the list of all sources used should be quoted in a list 
at the end of the work, in a sensible order.  Note that it is unacceptable to invent false 
references. 
 If you consult with someone or receive substantial help, this should be acknowledged, 
either in the section where the consultation was relevant or in the acknowledgements section 
of the report.  This might simply amount to a sentence like “I am grateful to Wilma Rubble 
for her help with Chapter 3”. 

Examples of References: 
P. M. McCabe, J. A. Leach, and D. J. Needham, The Evolution of Travelling Waves in 
Fractional Order Autocatalysis with Decay, I,  Permanent Form Travelling Waves.  Siam J. 
Appl. Math. 59 (1999) 870-899  

J. R. Whitehead, The Design and Analysis of Sequential Clinical Trials, 2nd edition, 
Chichester, Wiley, 1997. 

Notice the slightly different forms for journal articles and books.  These could be 
numbered or referred to as, for example, McCabe, Leach and Needham (1999).  (If these 
authors had more than one entry for 1999, refer to them in the order listed as 1999a, 1999b 
etc.) 
 



  

The University Unit System 
The information below is based on that in the Guide for Undergraduate Students, which is the 
authoritative source.  Should there be any conflict between the two, the version in the Guide is 
correct. 
 
Degree Structure 
BSc degree courses in the Faculty of Science are divided into three parts (Parts I, II and III), 
and MMath and MPhys degrees into four parts (Parts I, II, III and IV). 
 Each part culminates in an overall assessment and consists of a number of units, which are 
individually assessed and which contribute to the overall assessment of that part.  There may be 
assessments or formal written examinations additional to those for individual units which also 
contribute to the overall assessments of Parts II, III and IV. 
 For each particular degree course, there are some Units which are compulsory and there 
may be some which must be chosen from short lists.  Further units can often be selected from a 
wide range to bring the total work load up to a prescribed level. 
 Units are given weightings according to the amount of material they contain.   A unit may 
have a credit value of one or more modules (a module being the equivalent of one sixth of a 
term's work) and the overall load is expressed in terms of the total credit value.  The total credit 
must be at least twelve modules in Part I and at least eighteen modules in each of Parts II, III 
and IV. 
 The lists of compulsory and selected units for each degree, together with other 
requirements for that degree, are to be found in the appropriate degree profile, given elsewhere 
in this booklet. 

Part I 
Part I lasts for two terms and culminates in an examination at the beginning of the Summer 
Term of the first year.  Students must achieve a pass overall in the Part I examination and pass 
those units required for their particular degree course.  The examination result for each unit will 
be graded pass, restricted pass or fail.  Students not qualified to proceed to their chosen Part II 
course will be permitted one resit attempt at any unit in which they have gained a restricted 
pass or a fail.  Students may also resit a unit in order to meet the requirements of intended 
Part II, III or IV Units. Units taught to students in the Faculty of Science are re-examined in 
September.  Marks obtained in the Part I examination do not contribute to the final degree 
classification. 

Part II 
Part II commences in the Summer Term of the first year and the Part II overall assessment is 
completed at the beginning to the Summer Term of the second year.  Formal written 
examinations may be held at the end of the Summer vacation and at the end of the Easter 
vacation; other forms of assessment may take place at other times.  Students must achieve an 
overall pass in the Part II assessment and fulfil any other requirements of their particular degree 
course.  Such a requirement may be that certain specified Units should be passed individually.  
The result for each unit will be graded A-E (Pass) or F (Fail).  Students not qualified to proceed 
to Part III of the degree course for which they are registered will be permitted one resit attempt 
in any unit which they have failed.  Students may also resit failed units in order to meet the 
requirements of intended Part III or Part IV units.  The resit of formal examinations will be held 
in September; the mark which will contribute to the final degree classification will be the lower 
of the mark obtained on the resit and the borderline Part II pass mark for the degree.  Marks 
obtained in the Part II assessment will contribute to the final degree classification. 
 



  
Parts III and IV 
Part III commences in the Summer Term of the second year and culminates in the overall 
Part III assessment in the Summer Term of the third year.  Part IV (for MMath and MPhys 
degrees) commences in the Summer Term of the third year and lasts until the final Part IV 
assessment in the Summer Term of the fourth year.  The result for each Unit will be graded A-E 
(Pass) or F (Fail).  The proportion in which the overall Part II, Part III and Part IV assessments 
contribute to the final degree classification is given in each degree profile.  Students failing to 
qualify for the award of a degree may be re-examined in any failed Part III or Part IV unit in the 
following year but will not then be able to obtain better than a Pass Degree. 
 The unit grades in Part II, Part III and Part IV correspond to degree classes as follows: 
 A: First Class Honours corresponding to 70% and above 
 B: Upper Second Class Honours at least 60% and less than 70% 
 C: Lower Second Class Honours  at least 50% and less than 60% 
 D: Third Class Honours  at least 40% and less than 50% 
 E: Below Honours Threshold  at least 35% and less than 40% 
 F: Fail less than 35%. 
Although the final degree classification is based primarily on marks obtained in the individual 
units, these marks are subject to moderation by the External Examiners, who may take other 
factors into account.  Consequently the final degree classification cannot be obtained directly 
from the individual unit marks. 
 

Degree Classes 
While the detailed breadth of coverage, combination of knowledge, understanding, 
competence, skills, technical application and professional qualities and the level of, and 
balance between, scholarship and vocational achievement appropriate to each level of 
classification depend on the subject, in broad terms the classes can be described as follows. 
 
First Class  First Class represents an excellent to outstanding performance demonstrating a 
thorough understanding of the subject. In addition to a mastery of a wide to full range of the 
standard literature and/or methods and techniques, it shows evidence of attainment beyond 
the standard material. Presentation of material is accurate (or almost wholly so), fluent and 
clearly written, and can also show particular lucidity in expression appropriate to the subject, 
excellent scholarship and flair. In integrating theory and evidence, First Class graduates can 
make a well judged selection of sources, ideas, methods or techniques and organise them with 
insight to address an issue or problem. They have the capacity to develop an argument or 
solution to a problem based on high analytic and problem solving skills or on mature 
evaluation and critical thought in analysis and leading to well justified and full  conclusions. 
A first class performance will also contain elements of most of the attributes which are 
appropriate to the subject from the following: originality in argument or problem solving; 
lateral thinking; significant critical insight; reasoned discourse involving critique and counter 
critique; reasoned questioning of  assumptions; reasoned reflection on methodology; 
instances of independent judgement; successfully applying knowledge and understanding in 
unfamiliar situations.   
 
Second Class Division 1 (a 2: 1) The first division of the Second Class represents good to 
very good work based on a sound or clear understanding of the subject, demonstrating a solid 
to good grasp of a wide range of the standard literature and/or methods and techniques. It 
shows evidence of sustained and careful study with a fluent presentation of material which is 
at least clearly written and mostly accurate. Graduates with a 2:1 can make an appropriate to 
good selection of sources, ideas, methods or techniques to produce a clear argument backed 



  
by evidence organised to address an issue or problem. They have the capacity to arrive at a 
solution to a problem based on good analytic and problem solving skills or to apply some  
evaluation and critical thought in analysis to reach at justified conclusions stemming from 
balanced argument. In addition to some elements of good scholarship, a 2:1 performance may 
include some originality in argument or problem solving and reasoned reflection on 
methodology or questioning of assumptions, and at the top end may show some of the 
following as appropriate to the subject: evidence of study beyond the standard; lateral 
thinking; significant insight; reasoned discourse involving critique and counter critique; 
instances of independent judgement; application of  knowledge and understanding in 
unfamiliar situations. 
 
Second Class Division 2 (a 2:2) The second division of the Second Class represents 
competent to sound work, based on using the standard material and approaches of the subject, 
and a familiarity with much of the standard literature and/or methods. Graduates with a 2:2 
are able to use relevant sources, ideas, methods or techniques normally applied in the subject 
to achieve some success in solving problems or marshalling argument to reach a conclusion. 
While their performance may contain occasional technical or factual flaws, and may show 
some imbalance, difficulties with organisation of the material or with full understanding of a 
problem or issue, it is adequately presented and may include some critical judgement applied 
either to analysis or to the application of standard ideas and/or methods. 
 
Third Class  The Third Class represents satisfactory work based on appropriate study, 
adequately presented, but reflecting only a limited familiarity with the standard literature 
and/or methods of the subject In the context of the high standards of university education, it 
may show some superficiality in understanding and/or use of material, an over reliance on 
knowledge at the expense of development of argument, analysis or discussion and some 
technical or factual flaws and inaccuracies. Nonetheless, a graduate with a Third Class can 
deploy some standard sources, ideas, methods or techniques normally applied in the subject 
and achieve some success in solving problems or marshalling an argument to reach a 
conclusion. 
 
Aegrotat Pass  An aegrotat degree is awarded on an individual basis to a candidate who, in 
the examiners' judgement, would have successfully qualified for a degree had he or she not 
been prevented by illness or incapacity from being fully and fairly examined. A candidate 
awarded an Aegrotat is not placed in a class, but information about his or her ability and 
standard of performance on the course may be obtained through references. 
 
Pass  Although the University does not as a general rule run courses restricted to a Pass 
degree, a Pass will or may be awarded in the following circumstances.  A Pass is awarded to 
a candidate who first fails the Final Examination and then is successful on re-examination. 
Failed candidates who resit are only in very exceptional circumstances eligible for Honours.  
Occasionally, a Pass may be awarded to a candidate whose achievement does not reach the 
threshold for Honours but whose overall level of performance and profile are near the 
borderline and, taken together, demonstrate that the candidate has benefited from study at a 
level appropriate to higher education.  



  

Aims and Objectives of the Degree Programmes 
The general aims and objectives of the degree programmes in Mathematics and Statistics are 
given below.  Additional specific aims are given for each degree programme in the profile for 
that degree. 
 
Aims 
Both departments subscribe fully to the University's mission of "excellence in teaching, 
research and scholarship across a broad range of disciplines  ... in an environment which is 
intellectually stimulating for both staff and students .. ".   The specific aims of the 
undergraduate degree programmes are to: 
 
♦ enhance students' subject-specific and transferable skills,  
♦ give students an understanding of the principles of their subject, and the opportunity to 

study in more depth those aspects of it in which they have a greater interest; 
♦ give a reasonable breadth of application of the subject, where this is relevant; 
♦ enhance students’ problem-solving skills and ability to study independently; 
♦ to enhance students’ communication skills, both oral and written, as well as providing some 

experience of IT skills; 
♦ to stimulate students’ personal development by extending and broadening their intellectual 

abilities. 
 
The MMath courses aim to develop the subject-specific and problem-solving skills to greater 
breadth and depth than the BSc. 
 
Objectives 
We seek to implement these aims through a range of courses which enable students both to 
enhance their generic skills and to acquire subject-specific knowledge and skills.  
 On successful completion of their courses students will have: 
 
♦ gained a knowledge of the main areas of their subject and pursued some topics in greater 

depth;  
♦ enhanced their problem-solving skills; 
♦ gained transferable skills enabling them to present technical material both orally and in 

writing; 
♦ had the opportunity to study units which benefit from the research interests and professional 

activities of staff; 
♦ enhanced their career opportunities. 
 
In addition 
♦ some will have developed the skills necessary to pursue academic research or further study; 
♦ students who have successfully completed a degree including a placement year will have 

gained more experience of the practical relevance of their subject and be able to make a 
more informed choice of subsequent career; 

♦ the MMath students will have been exposed to deeper and more demanding material and 
have acquired correspondingly greater problem-solving skills and a wider range of subject-
specific knowledge than BSc students. 



  
UNITS AVAILABLE 

  Summer Term  Level 4 

Code Title   Credit  Prerequisites 
4/MA/9A Lagrangian Dynamics   (1) 2/MA/4Y, 3/MA/T7 
4/MA/9C Special Functions  (1) 3/MA/E7 
4/MA/9D Numerical Analysis III  (1) 3/MA/6T 
4/MA/9E Combinatorics III  (1) 1/MA/E or 1/MA/H, (2/MA/3Q useful) 
4/MA/9F Topology      (1) 3/MA/D7 
4/MA/9G Hilbert Space   (1) 3/MA/6P, 3/MA/D7 
4/MA/9J Fourth Year Mathematics Project   (3) 3/MA/A7 

  Autumn and Spring Terms  Level 4 
4/MA/XB Spectral Theory and Integral Equations (2) 3/MA/E7, 4/MA/9G 
4/MA/XE Partial Differential Equations  
      and Asymptotic Methods  (2) 3/MA/6P, 4/MA/9C 
4/MA/XG Modern Analysis  (2) 3/MA/E7, 4/MA/9F, 4/MA/9G 
4/MA/XH Differential Geometry  (2) 2/MA/3R, 2/MA/4S 

  Autumn and Spring Terms  Level 3 
3/MA/D7 Functional Analysis and Topology  (2) 3/MA/6P, 3/MA/6S 
3/MA/E7 Complex Analysis and Ordinary Differential 
      Equations (Boundary Value Problems) (2) 3/MA/6P, 3/MA/6S  
3/MA/F7 Algebra II   (2) 2/MA/4R, 3/MA/6R 
3/MA/H7 Numerical Solution of Differential Equations  (2)  3/MA/6P, 3/MA/6T 
3/MA/K7 Graph Theory †  (2) 1/MA/E or 1/MA/H, (2/MA/3Q helpful) 
3/MA/L7 Galois Theory †  (2) 3/MA/4R 
3/MA/N7 History of Mathematics †  (2) 1/MA/4 or (1/MA/F and 1/MA/G) 
3/MA/S7 Reaction-Diffusion Theory †  (2) 2/MA/4P 
3/MA/T7 Potential Theory and Hydrodynamics  (2) 3/MA/6V 

3/AS/7C Operational Research Techniques (2) (1/MA/G or 1/MA/4 or 2/AS/3E) 
 

 *   may be taken concurrently 
 †  given in sessions starting in odd-numbered years only 
 
NOTE:  The advanced optional courses (3/MA/H7-S7 and 4/MA/XA-XH) change from time to 
time.  Where a unit is changed it will normally be replaced by another with similar 
prerequisites. 



  

Degree Course Profiles 
 

Notes on the Units and Profiles 
For each of the degree courses the profile which follows states which units must be taken (the 
compulsory part), together with one or more lists of units from which the student must make 
a selection (the "selected" units).  Students must choose such additional units as they wish, in 
consultation with their course adviser, to make the total number of modules credit in each of 
Parts II, III and IV term up to eighteen.  (Details of Part I and of the progression 
arrangements into Parts II and III have been omitted as the students to whom this handbook is 
addressed have already achieved the necessary qualification.) 
 The units are of four levels; levels 1, 2, 3 and 4, the material in the higher-numbered 
levels being more advanced than that in the lower-numbered ones, and some profiles require 
for example that a certain number of Level 3 units be taken.   The level of a unit corresponds 
to the first digit in its number e.g. 3/AS/6A is a Level 3 unit.   The digit in the last part 
denotes the term in which the unit is normally taken, in this case Term 6.   (Not all 
departments use this convention.)   The level of a unit should not be confused with the Part of 
the degree in which it is taken.   Part IV of the degree extends from the Summer Term of the 
third year until the end of the degree course, but students are able to choose a mix of units 
from levels 3 and 4 to form their study during this Part. 



  
Degree of MMath in APPLIED MATHEMATICS 

(For students entering Part I in 1999) Date of profile: 30-Jan-02 
Course Adviser: Prof D. J. Needham (Mathematics) 
Board of Studies: Mathematics 
 
1.  AIMS 
The degree of Applied Mathematics aims to give a broad training in current applicable 
mathematics and to provide the necessary background for the application of useful mathematics 
in industry.  It achieves this by including a range of topics underlying the main areas of modern 
work in the subject together with a wide selection of specialist courses studied in depth. 
 
2.  PROFILE 
Part I   Students must take: 
 1/MA/E   Introduction to Analysis (2) 
 1/MA/F   Calculus and Mathematical Modelling (2) 
 1/MA/G   Matrices, Vectors and Applications (2) 
 1/MA/H   Introduction to Algebra (2)  
and other units with a total credit of four modules. 
 
No further Mathematics units may be taken in Part I. 
 
Exceptionally, and with the permission of the Head of Department, students who have taken 
1/MA/E, 1/MA/F, 1/MA/G, 1/MA/3, 1/AS/1A and 1/AS/1B or who have taken 1/MA/E, 
1/MA/F, 1/MA/G, 1/PH/A, 1/PH/AA and 1/PH/F may be permitted to follow this degree, 
with minor variations in the profile. 
 
Parts II, III and IV (Modules' credit in brackets) 

COMPULSORY UNITS 
 2/MA/3P  Further Calculus (1) 
 2/MA/3R  Linear Algebra I (1) 
 2/MA/3S  Analysis I (1) 
 2/MA/3U  Dynamics (1) 
 2/MA/3V IT in Mathematics (1) 
 2/MA/4P  Differential Equations (2) 
 2/MA/4R  Algebra I (2) 
 2/MA/4S  Analysis II (2) 
 2/MA/4T  Numerical Analysis I (2) 
 2/MA/4X  Numbers and Codes (2) 
 2/MA/4Y Control Systems and Calculus of Variations (2) 
 3/MA/6P  Fourier Methods (1) 
 3/MA/6S  Functions of a Complex Variable (1) 
 3/MA/6T  Numerical Analysis II (1) 
 3/MA/6V  Vector Calculus (1) 
 3/MA/A7  Communicating Mathematics (2) 
 3/MA/E7  Complex Analysis and Ordinary Differential Equations  (2) 
 3/MA/T7  Potential Theory and Hydrodynamics (2) 
 4/MA/9J Fourth Year Project (3) 

 
SELECTED UNITS 



  
(i)  At least ten additional Level 3 or 4 Mathematics modules must be taken in Terms 7, 8, 10 
and 11, of which at least four must be Level 4 modules 
. 
(ii)  At least four additional Mathematics modules must be taken in Term 9. 
 
(iii)  Additional units must be taken to make a total of 6 modules in each term. 
The following units may not be taken by students registered for the MMath. degree: 
 3/MA/B7  Topics in Applied Mathematics 
 3/MA/C7  Topics in Pure Mathematics 
 
3.  PROGRESSION AND ASSESSMENT 
To proceed to Part II it is sufficient to obtain an average of at least grade E in the Part I 
Mathematics units averaged together, and to have passed Part I overall.  The examiners may at 
their discretion admit to Part II students who have passed Part I overall but have not met the 
requirement stated above. 
 
To proceed from Part II to Part III it is sufficient to obtain an average mark of at least 50% in 
Part II.  Students who do not gain this average may continue only with the permission of the 
Head of the Mathematics Department, which will be granted if the Head of Department 
considers that the student is likely to derive sufficient benefit from completing a four year 
degree course.  Students from whom this permission is withheld are eligible to continue on the 
B.Sc. Mathematics degree course if they have passed Part II. 
 
Part II contributes one sixth of the final assessment, Part III one third and Part IV the remaining 
half. To be eligible for Honours, students must normally pass Level 3 or 4 units with a total 
credit of at least eight modules in Mathematics.  Gaining Grade D or higher in Part II, Part III 
or Part IV units with a total credit of at least 30 modules will be sufficient to be eligible for the 
award of a Pass degree. 



  
Degree of MMath in MATHEMATICS 

(For students entering Part I in 1999) Date of profile: 30-Jan-02 
Course Adviser: Dr P Glaister (Mathematics) 
Board of Studies: Mathematics 
 
1.  AIMS 
The MMath degree aims to provide the foundation needed for those intending to become 
professional mathematicians.  It achieves this by including a range of topics underlying the 
main areas of modern work in the subject together with a wide selection of specialist courses 
studied in depth.  
 
2.  PROFILE 

Part I   COMPULSORY UNITS (Modules' credit in brackets): 
 1/MA/E Introduction to Analysis (2) 
 1/MA/F Calculus and Mathematical Modelling (2) 
 1/MA/G   Matrices, Vectors and Applications (2) 
 1/MA/H   Introduction to Algebra (2) 
and other units with a total credit of four modules. 
 
No further Mathematics units may be taken in Part I. 
 
Exceptionally, and with the permission of the Head of Department, students who have taken 
1/MA/E, 1/MA/F, 1/MA/G, 1/MA/3, 1/AS/1A and 1/AS/1B or who have taken 1/MA/E, 
1/MA/F, 1/MA/G, 1/PH/A, 1/PH/AA and 1/PH/F may be permitted to follow this degree, with 
minor variations in the profile. 

 
Parts II, III and IV   COMPULSORY UNITS 

 2/MA/3P  Further Calculus (1) 
 2/MA/3R  Linear Algebra I (1) 
 2/MA/3S  Analysis I (1) 
 2/MA/3U  Dynamics (1)  
 2/MA/3V IT in Mathematics (1) 
 2/MA/4P  Differential Equations (2) 
 2/MA/4R  Algebra I (2) 
 2/MA/4S  Analysis II (2) 
 2/MA/4T  Numerical Analysis I (2)  
 2/MA/4X  Numbers and Codes (2) 
 2/MA/4Y Control Systems and Calculus of Variations (2) 
 3/MA/6P  Fourier Methods (1) 
 3/MA/6R  Linear Algebra II (1) 
 3/MA/6S  Functions of a Complex Variable (1) 
 3/MA/6V  Vector Calculus (1) 
 3/MA/A7  Communicating Mathematics (2) 
 3/MA/D7  Functional Analysis and Topology (2)  
 4/MA/9J Fourth Year Project (3) 

 
SELECTED UNITS 

(i)  At least two of: 
 3/MA/E7  Complex Analysis and Ordinary Differential Equations (2) 



  
 3/MA/F7  Algebra II (2) 
 3/MA/T7  Potential Theory and Hydrodynamics (2) 
 
(ii)  At least eight additional Level 3 or 4 Mathematics modules must be taken in Terms 7, 8, 10 
and 11, of which at least four must be Level 4 modules. 
 
(iii) At least four additional Mathematics modules must be taken in Term 9. 
 
(iv) Additional units must be taken to make a total of 6 modules in each term. 

 
EXCLUDED UNITS 

The following units may not be taken by students registered for the MMath degree: 
 3/MA/B7  Topics in Applied Mathematics 
 3/MA/C7 Topics in Pure Mathematics 
 
4.  PROGRESSION AND ASSESSMENT 
To proceed to Part II it is sufficient to obtain an average of at least grade E in the Part I 
Mathematics units taken together, and to have passed Part I overall.  The Examiners may at 
their discretion admit to Part II students who have passed Part I overall but have not met the 
requirement stated above. 
 
To proceed from Part II to Part III it is sufficient to obtain an average mark of at least 50% in 
Part II.  Students who do not gain this average may continue only with the permission of the 
Head of the Mathematics Department, which will be granted if the Head of Department 
considers that the student is likely to derive sufficient benefit from completing a four year 
degree course.  Students from whom this permission is withheld are eligible to continue on the 
B.Sc. Mathematics degree course if they have passed Part II. 
 
Part II contributes one sixth of the final assessment, Part III one third and Part IV the remaining 
half. To be eligible for Honours students must normally pass Level 3 or 4 units with a total 
credit of at least eight modules in Mathematics.  Gaining Grade D or higher in Part II, Part III 
or Part IV units with a total credit of at least 30 modules will be sufficient to be eligible for the 
award of a Pass degree. 



  
Degree of MMath in PURE MATHEMATICS 

(For students entering Part I in 1999) Date of profile: 30-Jan-02 
Course Adviser: Dr B Corbas 
Board of Studies: Mathematics 
 
1.  AIMS 
The MMath degree aims to provide the foundation needed for those intending to become 
professional mathematicians.  It achieves this by including a range of topics underlying the 
main areas of modern work in the subject together with a wide selection of specialist courses 
studied in depth. 
 
2.  PROFILE 

Part I COMPULSORY UNITS (Modules' credit in brackets): 
 1/MA/E   Introduction to Analysis (2) 
 1/MA/F   Calculus and Mathematical Modelling (2) 
 1/MA/G   Matrices, Vectors and Applications (2) 
 1/MA/H   Introduction to Algebra (2) 
and other units with a total credit of four modules. 

No further Mathematics units may be taken in Part I. 

Exceptionally, and with the permission of the Head of Department, students who have taken 
1/MA/E, 1/MA/F, 1/MA/G, 1/MA/3, 1/AS/1A and 1/AS/1B may be permitted to follow this 
degree, with minor variations in the profile. 

 
Parts II, III and IV  COMPULSORY UNITS 

 2/MA/3P  Further Calculus (1) 
 2/MA/3R  Linear Algebra I (1) 
 2/MA/3S  Analysis I (1) 
 2/MA/3U  Dynamics (1)  
 2/MA/3V IT in Mathematics (1) 
 2/MA/4P  Differential Equations (2) 
 2/MA/4R Algebra I (2) 
 2/MA/4S Analysis II (2) 
 2/MA/4T Numerical Analysis I (2)  
 2/MA/4X  Numbers and Codes (2) 
 2/MA/4Y Control Systems and Calculus of Variations (2) 
 3/MA/6P  Fourier Methods (1)  
 3/MA/6R  Linear Algebra II (1) 
 3/MA/6S  Functions of a Complex Variable (1)  
 3/MA/6W Special Topics for Mathematicians (1) 
 3/MA/D7 Functional Analysis and Topology (2) 
 3/MA/A7 Communicating Mathematics (2) 
 3/MA/E7 Complex Analysis and Ordinary Differential Equations (2) 
 3/MA/F7 Algebra II (2)  
 4/MA/9J Fourth Year Project (3) 

 
SELECTED UNITS 

(i)  At least eight additional Level 3 or 4 Mathematics modules must be taken in Terms 7, 8, 10 
and 11, of which at least four must be Level 4 modules. 



  
 
(ii)  At least four additional Mathematics modules must be taken in Term 9. 
 
(iii)  Additional units must be taken to make a total of 6 modules in each term. 

 
EXCLUDED UNITS 

The following units may not be taken by students registered for the MMath degree: 
 3/MA/B7 Topics in Applied Mathematics 
 3/MA/C7 Topics in Pure Mathematics 
 
3.  PROGRESSION AND ASSESSMENT 
To proceed to Part II it is sufficient to obtain an average of at least grade E in the Part I 
Mathematics units averaged together, and to have passed Part I overall.  The Examiners may at 
their discretion admit to Part II students who have passed Part I overall but have not met the 
requirement stated above. 
 
To proceed from Part II to Part III it is sufficient to obtain an average mark of at least 50% in 
Part II.  Students who do not gain this average may continue only with the permission of the 
Head of the Mathematics Department, which will be granted if the Head of Department 
considers that the student is likely to derive sufficient benefit from completing a four year 
degree course.  Students from whom this permission is withheld are eligible to continue on the 
B.Sc. Mathematics degree course if they have passed Part II. 
 
Part II contributes one sixth of the final assessment, Part III one third and Part IV the remaining 
half. To be eligible for Honours, students must normally pass Level 3 or 4 units with a total 
credit of at least eight modules in Mathematics.  Gaining Grade D or higher in Part II, Part III 
or Part IV units with a total credit of at least 30 modules will be sufficient to be eligible for the 
award of a Pass degree. 



  
Degree of MMath or MPhys in MATHEMATICS AND PHYSICS 

(For students entering Part I in 1999) Date of profile: 30-Jan-02 
Course Advisers: Professor D J Needham (Mathematics),  Dr J A Blackman (Physics) 
Board of Studies: Mathematics & Physics 
 
1.  AIMS 
The degree of Mathematics and Physics aims to provide a good grounding in both subjects, necessary 
for the understanding of the interaction between these two fundamental disciplines. 
 
2.  PROFILE 

Part ICOMPULSORY UNITS 
1/MA/E  Introduction to Analysis (2) 
1/MA/F  Calculus and Mathematical  
 Modelling (2)  
1/MA/G  Matrices, Vectors and 
 Applications (2) 
Part II 
2/MA/3P  Further Calculus (1) 
2/MA/3S  Analysis I (1) 
2/MA/3U  Dynamics (1) 
2/MA/4P  Differential Equations (2) 
2/MA/4S  Analysis II (2) 
2/MA/4T  Numerical Analysis I (2) 
 
 
Part III 
3/MA/6P  Fourier Methods (1) 
3/MA/6S  Complex Analysis (1) 
3/MA/E7  Complex Analysis and ODE (2) 
3/MA/4Y  Control Systems and 
 Calculus of Variations (2) 

1/PH/A1  Classical Mechanics (1)  
1/PH/AA  Concepts in Physics (2) 
1/PH/F    Experimental Physics (2)  
1/PH/L1  Waves and Optics (1) 
 
2/PH/SC  Optics (1) 
2/PH/AB  Thermal & Statistical Physics I (1) 
2/PH/AE  Space and Time  (1) 
2/PH/AH  Advanced Experimental Physics (1)  
2/PH/LG  Advanced Experimental Physics 2  (1) 
2/PH/LJ  Thermodynamics (1) 
2/PH/LL  Atomic and Molecular Physics (1) 
2/PH/SB  Quantum Physics (1)  
2/PH/SJ  Electric and Magnetic Fields (1) 
 
3/PH/SK  Electromagnetic Waves (1) 
3/PH/SB  Quantum Mechanics (1) 
3/PH/SS  Computational Physics (2) 
3/PH/AK  Condensed Matter I (1) 
3/PH/LH  Condensed Matter II (1) 

 
SELECTED UNITS 

One of each from groups A and B: 
 
Group A: 
3/MA/6T Numerical Analysis II (1) 
3/MA/3R Linear Algebra (1) 
 
One from Group 1, two from Group 2 
Group 1:  
3/PH/AM Polymers (1) 
3/PH/A4 Laser Physics (1) 
3/PH/AB Atomic and Molecular Physics 2 (1) 
3/PH/AJ Cosmology (1) 
3/PH/AS History and Philosophy of Science (1) 

Group B:  
3/MA/D7 Functional Analysis and Topology (2) 
3/MA/H7 Numerical Sol of Diff. Equations (2)  
3/MA/T7 Potential Theory & Hydro.(2) 
 
Group 2: 
3/PH/L1 Physics in Medicine (1) 
3/PH/L2 Optical and Electrical Semiconductor 
 Devices (1)  
3/PH/LJ  Fractals and Chaos (1) 



 
 

Part IV COMPULSORY UNITS 
4/MA/9C  Special Functions (1) 
4/PH/SA  Computational Physics Project (2) 
 
In addition to these, students must take further units from those listed below in mathematics and physics 
to make a total of two modules of each subject in each term.  Additional units must also be chosen to 
make a total credit of six modules of Mathematics and Physics in each term, and in choosing these 
students must decide either to study equal amounts of the two subjects in Part IV, or to study two thirds 
of one subject and one third of the other throughout Part IV.  Students must take 4/PH/AG (Physics 
Research Project) unless they wish to devote more of their time to mathematics than to physics. 
Mathematics Options  
4/MA/9A  Lagrangian Dynamics (1) (Requires 3/MA/T7 to have been taken) 
4/MA/9D  Numerical Analysis III (1)  (Requires 3/MA/6T to have been taken) 
4/MA/9G  Hilbert Space (1) (Requires 2/MA/3R and 3/MA/D7 to have been taken)  
4/MA/9J  Mathematics Project (3) 
3/MA/6T  Numerical Analysis II (1) 
4/MA/6V  Vector Calculus (1) 
3/MA/Q7  Non-linear Differential Equations and Dynamical Systems (2) 
3/MA/S7  Reaction-Diffusion Theory (2)  (3/MA/Q7 and 3/MA/S7 are given in alternate years) 
4/MA/XB  Spectral Theory and Integral Equations (2) (requires 4/MA/9G) 
4/MA/XE  Partial Differential Equations and Asymptotic Methods (2) 
4/MA/XH  Differential Geometry (2) 
  or an additional selection from Group B.  
Physics Options  
3/PH/SP  Symmetry (1) 
3/PH/ST  Advanced Experimental Physics (1) 
4/PH/AA  Advanced Quantum Mechanics (1) 
3/PH/AQ  Project Planning and Presentation (1) 
3/PH/AR  Physics Project (4) 
3/PH/AS  History and Philosophy of Science (1) 
3/PH/LN  Complexity in Science (1) 
4/PH/AG  Physics Research Project (5) 
4/PH/AB Advanced Electromagnetism (1) 
4/PH/AC  Phase Transitions and Critical Phenomena (1) 
4/PH/AD Lagrangian Methods in Physics (1) 
3/PH/LD  Cosmology 2 (Black Holes, inflation and GUTs) (Requires 3/PH/LJ) (1) 
 
Title of the degree 
Students who take 4/PH/SE (Research Skills, Project Planning and Research Project) are eligible for 
the degree of MPhys, and those who do not take this unit are eligible for the degree of MMath. 
 
3.  PROGRESSION AND ASSESSMENT 
To proceed to Part II it is sufficient to obtain an average of at least grade E in the Mathematics units 
taken together and a minimum of at least Grade E in the Physics units, and to have passed Part I overall. 
The Examiners may at their discretion admit to Part II students who have passed Part I overall but have 
not met the requirement stated above. 
To proceed from Part II to Part III it is necessary to obtain the permission of the Heads of the 
Departments of Mathematics and of Physics, which will normally be granted to a student who obtains 
an average of at least Grade C in each subject in the Part II examinations at the first attempt.  Students 
from whom this permission is withheld are eligible to continue on the BSc Mathematics and Physics 
degree course if they have gained an overall average of at least Grade D in the Part II examinations. 
Parts II, III and IV contribute to the final degree assessment in the proportions 1:1:2.  To be eligible for 



  

 

Honours, students must normally pass Level 3 or 4 units with a total credit of at least four modules in 
each of Mathematics and Physics. 
 



  

 

4/MA/9A 

Lagrangian Dynamics 
Lagrangian dynamics gives an alternative method of considering the motion of bodies, of 
great elegance and utility 

 
AIMS:  To understand and analyse the dynamics of systems of particles and rigid bodies. 
To examine the concepts of stability and conserved quantities. 
To introduce the structure of Hamiltonian mechanics. 
 
OUTCOMES:  At the end of the course students will be able to appreciate the laws of motion 
and the use of invariants such as energy; appreciate the principle of Lagrangian methods; 
formulate and apply Hamilton's principle, and be able to solve appropriate problems in the area. 

 
This course considers the dynamics of particles and rigid bodies under constraints.  The 

theory is developed through Lagrangian and Hamiltonian mechanics.  Topics include 
Lagrange's equations, conservative and disspiative systems, small oscillations, Hamilton's 
principle, Hamilton's equations, conservation of energy and Liouville's Theorem. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 2/MA/4Y, 3/MA/T7 Co-requisites - 
Excluded Units - 
Required for - Modules MA900 
Convener Dr Paul Glaister 
Lecturers Prof David J. Needham  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9C 

Special Functions 
Many problems in mathematics give rise to particular functions of great usefulness.  This 
course investigates such "special" functions 

 
AIMS:  To address certain differential equations which arise frequently, whose solutions 
cannot be expressed in terms of elementary functions and examine the properties of these 
solutions. 
to make appropriate connections with other areas. 
 
OUTCOMES:  At the end of the course students will be able to formulate some of the common 
special functions of mathematics; where appropriate, relate these functions to the differential 
equations from which they arise; and be able to apply special functions in appropriate cases. 

 
In this course we shall examine examples of certain transcendental or "special" 

functions which can arise.  They are special the the sense of their numerous natural appearances 
in a wide range of problems, as a consequence of which their properties have been widely, and 
closely, investigated. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 3/MA/E7 Co-requisites - 
Excluded Units - 
Required for 4/MA/XE Modules MA902 
Convener Dr Paul Glaister 
Lecturers Dr Peter G. Chamberlain  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9D 

Numerical Analysis III 
This course extends the study of numerical analysis to more advanced topics, and builds on 
the work in Numerical Analysis I and II 

 
AIMS:  To extend the students' knowledge of numerical analysis. 
 
OUTCOMES:  At the end of the course students will be able to find orthogonal bases; solve 
least-squares problems and evaluate integrals using Gaussian quadrature. 

 
The topics covered include powerful methods which are directly applicable to the 

solution of practical problems, for example, best least-squares approximations, optimal 
numerical integration rules, and multivariable non-linear optimisation techniques.  These 
methods are widely used throughout engineering science and technology and form the core of 
modern computer codes used in the solution of complicated fluid flows in aeronautics, in stress 
analysis in mechanical and civil engineering etc. 

Students who take this course will be in a good position to comprehend techniques in 
daily use in practical applications outside the university. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 3/MA/6T Co-requisites - 
Excluded Units - 
Required for - Modules MA903 
Convener Dr Paul Glaister 
Lecturers Dr Peter K. Sweby, Prof Michael J. Baines  

TEACHING AND LEARNING METHODS: Lectures and seminars supported by problem 
sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9E 

Combinatorics III 
A range of more advanced topics and techniques from combinatorics 

 
AIMS:  To provide an introduction to combinatorial design theory and finite geometries. 
 
OUTCOMES:  At the end of the course students will have a knowledge of and be able to 
recognise various kinds of combinatorial design, such as Latin squares, Steiner triple systems 
and finite projective planes. 

 
Combinatorial designs arose long ago from practical considerations in Statistics, from 

recreational mathematics and from geometry. 
For example, the table on the right is a Latin square; every symbol has to occur once in 

each row and once in each column.  The square could be a field divided up into 25 plots, each 
of which is planted with one of five different types of wheat, so as to see which type of wheat 
grows best.  This illustrates the origin in Statistics. 

An example of a problem in recreational mathematics is "the problem of the 36 
officers".  Here we have six regiments and from each regiment we choose one 2nd lieutenant, 
one 1st lieutenant, one captain, one major, one lieutenant-colonel and one colonel.  The 
problem is to arrange them all in a 6x6 array so that each row and each column contains one 
officer of each rank and one officer from each regiment. 

In geometry we can suppose that each straight line in the geometry contains a finite 
number of points and ask similar questions. 

Nowadays these considerations have coalesced into a unified subject, full of fascinating 
problems and with many applications. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 1/MA/E or 1/MA/H, (2/MA/3Q helpful) Co-requisites - 
Excluded Units - 
Required for - Modules MA904 
Convener Dr Paul Glaister 
Lecturers Dr J. Keith Dugdale  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9F 

Topology 
The extension of the topology in earlier courses to more general situations 

 
AIMS:  To show that topology extends the analysis which the students have already 
encountered and provide a lead into subsequent courses. 
 
OUTCOMES:  At the end of the course students will be able to appreciate and apply to suitable 
examples the notions of compactness and connectedness. 

 
Topology provides a general framework for tackling, in a fairly simple way, problems 

which would be difficult in analysis, and one of the most useful tools for making progress is 
that of compactness.  This generalises some familiar results, for example that a continuous real-
valued function on the interval [a, b] must be a bounded function.  The idea of connectedness 
also generalises a well-known result, the intermediate value theorem, and can be valuable in a 
range of situations. 

The later part of the course will deal with the questions of when a continuous function 
can be extended to a larger domain, and whether the inverse of a continous bijective function is 
necessarily continuous.  These will lead to problems which motivate other areas of topology, in 
particular algebraic topology, although this unit will not have time to deal with the development 
of such techniques. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 3/MA/D7 Co-requisites - 
Excluded Units - 
Required for 4/MA/XF, 4/MA/XG Modules MA905 
Convener Dr Paul Glaister 
Lecturers Dr David S. G. Stirling  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9G 

Hilbert Space 
Hilbert space provides the natural setting for the study and simplification of a number of 
ideas, including Fourier series 

 
AIMS:  To provide a course in Hilbert space accessible to students not intending to specialise 
in (functional) analysis, whilst being of interest and value to specialists. 
to give due attention to applications to such topics as Fourier series and integral equations. 
 
OUTCOMES:  At the end of the course students will: be able to recognise orthogonal 
expansions and solve appropriate problems connected with them, and be able to solve problems 
relating to the boundedness and invertibility of linear maps on Hilbert space. 

 
Many properties of three-dimensional spaces are conveniently treated by using vectors, 

either explicitly or in the more general form of a vector space.  Ideas of angle, and in particular, 
orthogonality, however, require the scalar product.  Hilbert space is a structure which includes 
this, combining the familiar ideas from vectors with the right ideas of analysis to form a useful 
context for handling mathematical problems of a wide variety. 

Fourier series fit very neatly and elegantly into the context of Hilbert space, where they 
appear much more natural and with much less complication than in the "classical" situation.  
The course will consider these, and the structure of self-adjoint operators on Hilbert space, in 
particular their eigenvalue properties, relating both to each other and to problems from other 
areas of mathematics, such as differential and integral equations. 
 
Terms  Summer  Number of Modules: 1 
Department Mathematics  
Pre-requisites 3/MA/6P, 3/MA/D7 Co-requisites - 
Excluded Units - 
Required for 4/MA/XB, 4/MA/XG Modules MA906 
Convener Dr Paul Glaister 
Lecturers Dr Leslie J. Bunce  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Two-hour examination Weight: 100% 
Examination Period September/October 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment September/October examination in year following Finals 
 Jan-03 



  

 

4/MA/9J 

Fourth Year Mathematics Project 
Students select a research paper and plan a project to investigate it and the associated 
background material 

 
AIMS:  To give students the opportunity to work independently, under limited supervision, on 
an area of mathematics of their choice; 
to allow students to demonstrate their ability to develop a coherent account of a topic in 
mathematics; 
to allow students to develop their skills in the written presentation of mathematics. 
 
OUTCOMES:  At the end of the course students will have studied the a mathematics research 
paper largely independently but with supervision, and produced a substantial dissertation giving 
their own account of the topic and its background. 

 
A research paper or portion of  a book will be chosen and the project work consists of 

the necessary background reading and the paper itself, after which the student must write a 
word-processed dissertation on the work itself.  The work in a project must not simply consist 
of extracts from books, but must have been substantially re-worked by the student into a 
coherent piece of mathematics. 

In the summer term most of the work will be background reading, and project planning, 
which will be the basis for the project plan report.  In the Autumn and Lent terms the main 
work and writing of the dissertation will occur.  Each student will give an oral presentation of 
her or his results near the start of the Summer term fo the final year. 

Each student taking a project is allocated to a supervisor, whom he or she will meet to 
discuss progress. 
 
Terms  Summer Autumn Spring Number of Modules: 3 
Department Mathematics  
Pre-requisites 3/MA/A7 Co-requisites - 
Excluded Units - 
Required for - Modules MA908 MAa07 MAb07 
Convener Dr Paul Glaister 
Lecturers   

TEACHING AND LEARNING METHODS: Supervised project work  

ASSESSMENT: 
Coursework Project plan (15%), dissertation (60%), oral presentation (25%) Weight: 

100% 
Examination  Weight: 0% 
Examination Period Plan due end of Term 9, dissertation due first day of Term 12 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment Resubmission of project by May of following year. 
 Jan-03 



  

 

4/MA/XB 

Spectral Theory and Integral Equations 
A synthesis of theory and practicalities for the solution of integral equations 

 
AIMS:  To introduce students to an area of mathematics where the interplay between abstract 
ideas and more direct techniques is productive; 
to introduce and develop techniques for discussing and solving integral equations; 
to introduce and develop a range of approximation techniques and apply them to integral 
equations. 
 
OUTCOMES:  At the end of the course students will be able to: apply the Fredholm alternative 
to suitable problems, recognise and be able to apply in suitable cases spectral properties of 
integral operators, and the well-posedness of associated integral equations, evaluate bounds for 
linear functionals of solutions of simple inhomogeneous equations, determine approximations 
to solutions of simple equations. 

 
In mathematics the most appropriate way of solving a concrete problem often involves 

the use of abstract ideas.  A prime example of this interaction between concrete and abstract 
formulations occurs in the study of integral equations, which offer a powerful (and in some 
cases the only) method of dealing with problems which arise in diverse areas of applied 
mathematics and physics. The main point is that all the specified conditions for a problem 
involving a differential equation can be condensed into a single integral equation.  In order to 
examine the properties of integral equations and to determine their structure, it is necessary to 
introduce the ideas of linear maps and functional analysis.  Nevertheless, an important 
perspective in mathematics is the realisation that in some situations the "abstract" approach is 
useful and in others it is not.  This feature is well illustrated in the course, in which 
approximately equal amounts of time are devoted to the two approaches. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 3/MA/E7, 4/MA/9G Co-requisites - 
Excluded Units - 
Required for - Modules MAa01 MAb01 
Convener Dr Paul Glaister 
Lecturers Dr David S. G. Stirling, Prof David Porter  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

4/MA/XE 

Partial Differential Equations and Asymptotic Methods 
Advanced theory of partial differential equations and the behaviour of systems where 
parameters become either very large or very small 

 
AIMS:  To develop the analytical study of partial differential equations. 
To introduce students to the basic ideas of asymptotic analysis and to develop their skills in 
solving appropriate range of problems in this area. 
 
OUTCOMES:  At the end of the course students will have an appreciation of the different 
classes of partial differential equation and be able to recognise appropriate conditions for their 
well-posedness, be able to apply Green's functions to solve them in appropriate cases, be able 
to solve appropriate hyperbolic problems with discontinuous solutions, be able to recognise and 
construct asymptotic expansions and apply them to the solution of a range of appropriate 
problems. 

 
The course will consider examples of initial- and boundary-value problems and the 

issue of well-posedness for partial differential equations, including elliptic problems using 
Green's functions and hyperbolic conservation laws involving shocks.   

Many of the problems facing physicists, engineers and applied mathematicians involve 
such difficulties as non-linear governing equations, variable coefficients and non-linear 
boundary conditions that preclude solving them exactly.  Consequently, solutions are 
approximated using numerical techniques, analytic techniques and combinations of both.  
Foremost among the analytic techniques are the systematic methods of perturbations 
(asymptotic expansions) in terms of a small or large parameter or co-ordinate.  The second half 
of the course is concerned with perturbation methods and applications will be made to ordinary 
differential equations. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/6P, 4/MA/9C Co-requisites - 
Excluded Units - 
Required for - Modules MAa02 MAb08 
Convener Dr Paul Glaister 
Lecturers Prof David Porter, Dr Peter K. Sweby, Dr Paul Glaister  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

4/MA/XG 

Modern Analysis 
Modern analysis introduces a synthesis of analysis and algebra to produce elegant 
mathematical structures and powerful tools for studying them 

 
AIMS:  To introduce students to some of the elegant ideas of modern functional analysis and to 
their use in tackling appropriate problems. 
 
OUTCOMES:  At the end of the course students will be able to appreciate the importance of 
completeness of normed spaces, be familiar with normed algebras of operators, particularly 
commutative algebras, and be able to solve problems involving these ideas. 

 
The first part of the course introduces the powerful methods of functional analysis.  

Applying functional analysis, topology and algebra, the second part is mainly concerned with 
operator algebras on Hilbert space.  This is a vigorous area of current research in mathematics, 
which has close connections with quantum physics.  In the part of the course concerned with 
operator algebras the main emphasis will be on the structure and properties of commutative 
operator algebras. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/4R, 3/MA/E7, 4/MA/9F, 4/MA/9G Co-requisites - 
Excluded Units - 
Required for - Modules MAa05 MAb05 
Convener Dr Paul Glaister 
Lecturers Dr Graham D. Williams, Dr Leslie J. Bunce  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

4/MA/XH 

Differential Geometry 
The study of the local and global behaviour of curves and surfaces 

 
AIMS:  To provide an introduction to the classical differential geometry of curves and surfaces 
in real Euclidean space; 
to apply the methods of vector calculus to the study of the local and global behaviour of curves 
and surfaces. 
 
OUTCOMES:  At the end of the course students will be able to understand and solve problems 
relating to curves, including the notions of curvature and torsion; be able to use methods for 
describing surfaces, including principal curvatures, and solve related problems of appropriate 
difficulty. 

 
The ideas already introduced in linear algebra, analysis and vector calculus are brought 

together to develop the calculus of Euclidean space, which forms the framework for the 
subsequent study of the local and global behaviour of curves and surfaces. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/3R, 2/MA/4S Co-requisites - 
Excluded Units - 
Required for  Modules MAa06 MAb06 
Convener Dr Paul Glaister 
Lecturers tba 

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 35% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

3/MA/F7 

Algebra II 
A further unification of algebraic ideas, to give a range of structure theorems 

 
AIMS:  To introduce the study of of rings and modules with finiteness conditions,  providing 
applications in elementary number theory, abelian groups and canonical forms of matrices. 
 
OUTCOMES:  At the end of the course students should know the main concepts and be able to 
solve related problems of an appropriate level. 

 
The first part of the course contains a study of rings in which there is an analogue of the 

familiar prime factorisation of the ordinary integers.  The second part of the course is 
concerned with decompositions of modules. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 3/MA/4R, 3/MA/6R Co-requisites - 
Excluded Units 3/MA/B7, 3/MA/C7 
Required for 3/MA/M7, 4/MA/9G, 4/MA/9H, 4/MA/XK Modules MA752 MA852 
Convener Dr Paul Glaister 
Lecturers Prof Anthony. J. W. Hilton, Dr Leslie J. Bunce  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period April 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment April examination in year following Finals 
 Jan-03 



  

 

3/MA/H7 

Numerical Solutions of Differential Equations 
The techniques necessary for the derivation of numerical approximate solutions of 
differential equations 

 
AIMS:  To describe the analysis of finite difference methods for ordinary and partial 
differential equations.. 
To develop the ideas of consistency, stability and convergence. 
To exploit the knowledge of difference equations and matrix algebra in relation to the solution 
of discretised schemes. 
 
OUTCOMES:  At the end of this course students will have acquired the concept of 
approximate solution of both ordinary and partial differential equations by finite difference 
methods; be able to work out truncation errors and stability conditions; and be able to construct 
and analyse the matrices which arise from discretisation procedures. 

 
In solving differential equations analytic techniques can be of limited use and numerical 

methods are more powerful.  The course will cover both the derivation of relevant methods and 
analysis of their behaviour for both ordinary and partial differential equations.  Special features 
dealt with include the accuracy, stability and convergence of a wide class of practical methods, 
for both initial-value and boundary-value problems. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 3/MA/6P,  3/MA/6T Co-requisites - 
Excluded Units - 
Required for 4/MA/XA Modules MA732 MA832 
Convener Dr Paul Glaister 
Lecturers Dr Peter K. Sweby, Dr Mike J. P. Cullen  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

3/MA/J7 

Mathematical Logic 
An introduction to formal mathematical logic. 

 
AIMS:  To introduce the idea that mathematical reasoning can itself be the subject of 
mathematical reasoning. 
To add variety to students' mathematical experience, in the form of a unit substantially different 
in character from most others. 
 
OUTCOMES:  At the end of the course the students should have a knowledge of propositional 
logic and predicate calculus, and some understanding of Godel's incompleteness theorem. 

 
There will first be a discussion of truth functions and truth tables, normal forms and 

validity of arguments, and then the ideas of tautology and consistency will be introduced in a 
more formal way.  After that, predicate calculus and first-order languages will be discussed; the 
quantifiers "for all" and "there exists" will be introduced, and satisfaction, truth, and logical 
validity will be explained.   Finally, subject to time considerations, there will be a discussion of 
Godel's Incompleteness theorem. 

 
This course will use the book"Logic for Mathematicians" by A. G. Hamilton 

(Cambridge University Press) in place of lecture notes.  It will be essential for students to have 
a copy of this book. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/3R or 2/MA/3S Co-requisites - 
Excluded Units - 
Required for - Modules MA760 MA860 
Convener Dr Paul Glaister 
Lecturers Prof Anthony. J. W. Hilton, Dr W. Roy Johnstone  

TEACHING AND LEARNING METHODS: Lectures supported by instructor groups  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

3/MA/M7 

Algebraic Number Theory 
The extension of classical ideas of the theory of numbers to a wider scope. 

 
AIMS:  To show the power and efficacy of the algebraic ideas studied elsewhere. 
To illustrate the theoretical development with interesting computational examples. 
 
OUTCOMES:  At the end of the course students will have a basic knowledge of algebraic 
number theory, including the determination of class groups of quadratic fields. 

 
The elementary number theory encountered in 2/MA/4X (Numbers and Codes)  will be 

extended to deal with quadratic residues and Gauss's beautiful law of quadratic reciprocity.  
The introduction of algebraic number fields and their rings of integers will be motivated by 
questions of factorization, as seen in 3/MA/F7.  A detailed study of these fields and rings will 
be made, with many examples.  A link-up will be made with quadratic residues, and the course 
will conclude with Minkowski's Theorem and the ideal class group. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/4Q, 2/MA/4R, 3/MA/6R Co-requisites 3/MA/F7 
Excluded Units - 
Required for - Modules MA761 MA861 
Convener Dr Paul Glaister 
Lecturers Dr Graham D. Williams  

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period April 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment April examination in year following Finals 
 Jan-03 



  

 

3/MA/P7 

Combinatorics II 
The theory of networks (graphs) and a range of results related to them. 

 
AIMS:  To describe the background to the Four Colour Theorem and problems arising out of it. 
To introduce aspects of combinatorial set theory which interact with other parts of 
mathematics. 
To introduce the students to recent mathematical achievements of topical interest. 
 
OUTCOMES:  At the end of the course the students should have a knowledge of the principles 
of graph colourings and of extremal problems in finite set theory. 

 
The first term will be concerned with the main kinds of graph colouring problems.  We 

shall consider vertex colourings, edge colourings and total colourings.  The Four Colour 
Problem for planar graphs was originally posed in the mid 19th century, and has recently been 
proved using a massive computer programme.  We shall discuss this.  We shall also consider 
flows in graphs, and their relationship with the Four Colour Theorem. 

In the second term various well-known extremal problems in finite set theory will be 
treated, including several results proved by members of the Mathematics Department (Reading 
has an international reputation in this area.) 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/3R or 2/MA/3S Co-requisites - 
Excluded Units - 
Required for - Modules MA762 MA862 
Convener Dr Paul Glaister 
Lecturers Dr J. Keith Dugdale  

TEACHING AND LEARNING METHODS: Lectures supported by instructor groups  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

3/MA/Q7 

Nonlinear Differential Equations and Dynamical Systems 
The qualitative study of non-linear differential equations and the behaviour of systems 
governed by them. 

 
AIMS:  To develop an understanding of the elements of nonlinear differential equations and 
dynamical systems. 
To cover in detail the theory of existence, uniqueness and continuous dependence for n-
dimensional dynamical systems. 
 
OUTCOMES:  At the end of the course students will have an understanding of nonlinear 
dynamical systems, and be able to solve appropriate problems in the area. 

 
This course introduces and develops the qualitative theory of ordinary differential 

equations.  Topics include linearization theorems, Liapunov theory, Poincare-Bendixson 
theory, Hamiltonian systems, Centre manifold theory, Bifurcation theory and approximation 
methods. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 2/MA/4P Co-requisites - 
Excluded Units - 
Required for - Modules MA733 MA833 
Convener Dr Paul Glaister 
Lecturers Dr John A Leach 

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period May/June 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment May/June examination in year following Finals 
 Jan-03 



  

 

3/MA/T7 

Potential Theory and Hydrodynamics 
The ideas of potential theory underlie much of the physical application of mathematics, in 
particular the motion of certain fluids 

 
AIMS:  To introduce the fundamentals of potential theory. 
To introduce aspects of fluid dynamics and associated mathematical techniques. 
 
OUTCOMES:  By the end of this course students will be able to apply vector calculus and 
potential theory in appropriate cases, understand the basic concepts of inviscid incompressible 
flows and be able to model flow past various objects such as cylinders and ellipses. 

 
This course develops the study of potential theory, including the mean value theorem 

and maximum/minimum principles.  It continues with the basic concepts of fluid dynamics, 
concentrating on inviscid incompressible flows.  Specifically two-dimensional flows (flows 
past cylinders, ellipses and aerofoils) and axisymmetric flows (e.g. flow past a sphere).  Use is 
made of a wide range of powerful mathematical techniques such as complex variable methods 
(conformal mapping, contour integration etc.) for two-dimensional flows. 
 
Terms  Autumn Spring Number of Modules: 2 
Department Mathematics  
Pre-requisites 3/MA/6V Co-requisites - 
Excluded Units - 
Required for - Modules MA734 MA834 
Convener Dr Paul Glaister 
Lecturers Dr Peter G Chamberlain 

TEACHING AND LEARNING METHODS: Lectures supported by problem sheets  

ASSESSMENT: 
Coursework  Weight: 0% 
Examination Three-hour examination Weight: 100% 
Examination Period April 
Requirement for a Pass A unit mark of at least 40% 
Re-assessment April examination in year following Finals 
 Jan-03 



  

 

3/AS/7C 

Operational Research Techniques 
Quantitative methods in management 

Operational Research concerns the application of many kinds of mathematical methods to 
improve the efficiency of processes and the management of complicated systems. 
 
There is a body of techniques associated with these mathematical models constructed to 
describe and solve problems.  The course will discuss a variety of useful models, techniques 
and applications.  The kinds of models which will be discussed include transportation 
models, network models, programming models including linear, integer and unconstrained 
non-linear programming and games.  Applications considered include industrial processes, 
management systems, road and other transport networks, military campaigns and health 
service planning. 
 
 
Term Autumn, Spring Number of modules 2 
Department Applied Statistics 
Pre-requisites 1/MA/G or 1/MA/4 or 2/AS/3E Co-requisites  None 
Excluded Units None 
Required for   None 
Modules   AS730 Operational Research 1 
 AS830 Operational Research 2 
Convener Dr H J Grubb 
Lecturers Dr H J Grubb, Mr C J Grayer 
 
TEACHING AND LEARNING METHODS:  Lectures. 
 
ASSESSMENT: 
 
Coursework Two assignments Weight: 30% 
Examination One paper of three hours duration Weight: 70% 
Examination Period June 
Requirement for a Pass An overall mark of at least 35% 
Re-assessment One examination paper of three hours duration 
 taken in the following June. 
 
INTENDED OUTCOMES 
 
On completion of this unit students will have acquired: 
 
• the ability to formulate and solve basic mathematical programmes for optimisation; 
• an awareness of the fundamental concepts of operational research; 
• problem solving skills.  
 

February 2002 
 



  

 

K E Y  D A T E S  F O R  2 0 0 2 - 3  
22 March End of Spring Term. 

16 - 27 April April Part III Examination period (there are additional exams in May/June)  

29 April Summer terms begins.  (See advice from individual departments about start of 
lectures.) 

30 April During the afternoon all students taking degrees involving Mathematics or Statistics 
must sign the form in the Department first named in their degree title, recording their 
attendance at the University, see their tutors, and consult their Course Advisers about 
their choice of units. 

1 May  Lectures in Applied Statistics and Mathematics departments begin. 

6 May  May Bank Holiday.  Note : Because of the Bank Holiday the Monday and Tuesday 
timetables are given on 7th and 8th May respectively.  The Wednesday timetable is 
omitted in this week. 

13 May Each student (in consultation with his or her course adviser) MUST register for 
Part IV by this date. 

23 – 31 May Part III June examination period (not all will be used).  Schedule to be announced; 
Part IV lectures will be suspended for the week which includes the examinations. 

3,4 June Bank Holidays.  Note : The Monday and Tuesday timetables are omitted in this week. 

21 June Part III examination results published. 

4 July  End of Summer Term. 

29 September Students come into residence for September/October examinations. 

30 September - 4 October  Unit examination period (for some Part III and IV units). 

7 October Autumn term begins.  All units in Applied Statistics begin. 

8 October During the afternoon all students taking degrees involving Mathematics or Statistics 
must sign the form in the Department first named in their degree title, recording their 
attendance at the University, see their tutors, and consult their Course Advisers about 
their choice of units. 

9 October Part III and IV lectures in Mathematics department begin. 

18 October Part IV Examination results, 12 noon. 

23 October Each student (in consultation with his or her course adviser) MUST complete a Unit 
Registration form by this date. 

13 December End of Autumn Term. 

2003 

6 January Spring Term begins. (Students must sign the form in the department named first in 
their degree title, recording their attendance at university.) 

14 March Spring Term ends.  

1 - 16 April Part IV April examination period (provisional dates) 

28 April Summer Term begins 

14 – 30 May Part IV June examination period (provisional dates) 
3 July   Summer term ends 


