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Preface 

I am happy to welcome to the Faculty of' Mathematics all those st udents who dre emolling I'm 
the B.Math. degree for the first time, dml to welcome bilck those people who are now ill their 
second or later years of study. I hope that we in the Faculty of Matlwmdtics will have the 
pleasure of extending this welcome, eventually, to at kasl some of the readers of this 
Handbook who may be undecided on their eXdct course of study, but who arc interested in 
some field of mathematics. If' allY information which you seck is nOI found in this Ilandbook, 
or if you simply have general questions about your course of study or about aspects of 
mathematics, please acc<~pt d sLlI1ding invitdtion to discuss your questions with me. I expect 
that all members of the academic staff of the vacuity will be similarly dble to help you with 
these questions. 

Your desire to study mdthematics is, I hope, based on the conviction that mclthemdtics will he 
the most enjoyable of all those diSCiplines open to you --- there can be no better reason. If you 
enjoy mathematics you will welcome the demands it makes upon you and your studies will!>e 
most rewarding. I would like to commend to you the essay on Mathematics by Professor E. C. 

Zeeman in the book University Choice (edited by Klaus Boehm) pp. 261-270, Penguin 1966. 

Although vacuities of MathemMics ,He not uncommon overseas, particularly in universities 
which have been founded within the last twenty years, the I'aculty of Mdtlwmatics at the 
University of Newcastle was the first in Australia. This lead has now bcen followed by several 
other Australian univnsitics. 

It is probably still true that the most common location for Departments concerned with 
mathematics in universities world-wick is in a vacuIty of Science. This is an historical 
reflection of the fact that mathematics has been associated most closely with scientific 
subjects, particularly the physical sciences, end has played a crucial part in their 
development, in the last 150 years. Before this period, raculties of arts were the most common 
homes for mathematics in universities, again for good historical reasons. The rel,1tively recent 
arrival of Faculties of Mdthematics on the scene is evidence of the increasing recognition of d 

more modern fect: that mathematics and tlw llse of mathematicallanguag" and ideas have d 
place in all university studies, ilnd arc not exclusive to allY one area. The best way in which we 
can do justice to this universality is to ('xist in il distinct Faculty of Mathematics having 
intellect ual links with all otlwr disciplines. 

In Newcdstk we have given practical effect to these links 11Y introducing programmes of study 
which lead to the award of the B.Math degree together with other first degrees of the 
University. The other fields with which combined degree programmes have Iwen available 
since 1975 are Arts, SCience, Metallurgy end Commerce. More recently, we have put into effect 
clrrclngerncnts for combined (kgrec programmes with Engineering and with Economics. The 
details of the joint degree courses which dre availdblc this year are given in the section ofthis 
Handbook which begins at page 18. 

The distinctive position thai the vacuity of I'vlalh"matics occupies has ,Hlvclntagcs for all 
students with an interest in mathemdtics who wish to work towards a single degree. For those 
whose tastes are speCifically mathematical. t 11<' advantages scarcely need allY special 
comment. For other people, who may realise the need for mathematical study as an adjunct to 
their principal subjects, we provide a variety of cours('s, as set out in the following pages. We 
arc always attentive to the advances in mathematics and related subjects which may make new 
or revised courses necessary; evidence of this is easy 10 find from a comparison of the 
contents of the present Handbook with the contents of previous editions. 

Not all the arc as of mathematical work which are of importance to the Faculty have the word 
"mathematics" in their titles. Operations research ("the mathematical deSCription of what 
actually happens, rather than what ought to happen", according to one of the originators of 
the subject) is one example. Two others, in which the vaCUIty's activity is being expanded 
substantially at present, are statistics and computer science. For several years the Faculty has 
offered a postgraduate Diploma in Computer Science, and in 1977 it introduced the 
undergraduate subject Computer Sci(~nce II. Our range of undcrgrclduate studies in computer 
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science was completed in 1978 by the presentation of the new subject Computer Science 111. A 
similar extension of our undergraduate offerings in statistics was provided in 1979 with the 
introduction of Statistics 111. Both of these areas, of course, provide points of contact between 
mathematics and mdny other subjects, For that reason, mathematicians with special 
knowledge of computer science or of stiltistics can expect to be citizens \Vhose skills will 
always be in demand, From this year graduates with such special knowledge will, if they so 
wish, complete the degree of 13,Math with Computer Science or Statistics end have their 
testamur appropriately endorsed, 

The Council of the University has now approved a cours.e leading to a postgraduate [)iplomd in 
Medical Statistics; this c'ourse will be offered jointly by the Faculties of Mathematics ancl 
Medicine, The field of Medical Statistics is one for which a growing demand is evident in many 
countries overseas and there is an increasing demand in Australia for people t:reined in this 
profession. The Diplomd will be offeree! for the first time in 1982 to students who have a 
suitable first degree; it is not available at any other University in Australia. 

University education is not merely a question of attending courses. The University provides an 
environment in which your self-education can take piece. Naturally, courses arc part of the 
environment, but not the whole of it. The lecturer dnd the laboratory arc not the only sources 
of information; you can reasonably expect to gain as much from discussions, clebates and 
arguments with YOtV fellow-students, heceuse this type of interaction allows you to tTy out on 
other people with similar concerns your ideas about what you are learning. By "learning" I 
mean your appreciation of how the; material you meet in your formal courses fits into a wider 
understanding of the world and of its problems, If you see yom University education in this 
light, you can deduce that you should take every opportunity to broaden your outlook while 
you are here. The various studm11 clubs and associations in the University provide one type of 
opportunity. There is another opportunity in the wide renge of interests of your fellow
students; it is a better policy to find your friends and dcqudintances at the University in a 
variety of studies than to confine yourself to meeting only with people whose courses are the 
same as yours. 

I repeat my earlier welcome to you all, and wish you an enjoyable and constructive stay at the 
University. 

R. G. KEATS, 
Dean, Faculty of Mathematics. 

4 

CONTENTS 

Faculty of Mathematics 
Page 

3 
6 
7 
7 

Prefnce 
faculty Stdff 
A guide to students 
Review & exclusion 

8 
g 

Prerequisites for Curriculum & Method subjects in the Diploma in Education 
Mdthcmatics Education Subjects 

11 
II 
12 
1:\ 
14 
16 

17 
18 
18 
2'; 

27 
28 
29 

Bachelor of Mathemdtics - ReqUirements 
General 

35 
36 
43 
44 

Orclindry Degree 
Honours [)egree 
Combined !legree Courses 
Schedule A 
Schedule B 
Schedule C 

Notes on Combined Degree Comses 
Diploma in Computer Science 
Diploma in Mathematical Studies 
Diploma in Medical Stiltistics 
Master of Mathematics 

Description of Subjects 
Note on suhject entries 

BACHELOR OF MATHEMATICS 
Schedule J\ 

Mathematics Subjects 
Part I 
Pari I! 
Part II! 

Statist ics III 
53 Mathematics IV 

Compu1<'r Science Subjects 
B9 Part II 
71 Part III 
74 Schedule B - Part 
76 Part I! 
7H Part II! 
9S SclH'dule C 

DIPLOMA IN COMPUTER SCIENCE 
97 Sclwdule of Suhjects 
97 Subjects overlapping in content 

Description of Subjects 
99 Core Subjects 
103 Group A 
107 Group B 

lOB DIPLOMA IN MEDICAL STATISTICS 
109 Russian for the Scientist & Mathematician 
109 Research in the Ilepartment of Mathematics 
I 13 Computer IHlml",rs 

Generel Information - Between pages 60 & 61. 

5 

-- Requirements 



FACULTY OF MATHEMATICS 

Dean 
Professor 11.. G. Ke,lts, BSc, PhD(Adelaide), DMath(Waterloo). FIMA. rASA 

Sub-Dean 
Dr. D. L. S. McElwain, BSc(Qucensland), PhD(York, Canada) 

Faculty Secretary 
Linda S. Harrigan, BA 

MATHEMATICS 

Professors 
R. G. Keats, BSc, PhD(Adelaidc). DMath(Waterloo). rIMA, FASA 
R. W. Robinson, BA, MA(Dartmouth), PhD(Cornell) 

Associate Professors 
W. Brigley, BSc(Sydney), MSc(New South Wales), PhD; lJipEd(New England) (Head of Department) 
C. A. Croxton, BSc(l.eicester). MA, PhD(Cambridge). FAIl', FlnstP(Lond) 
J. R. Giles, BA(Sydney), PhD; DipEd(Sydney) 
A. J. Guttmann, MSc(Mclbourne), PhD(Ncw South Wales) 
P. K. Smrz, promPhys, CSc, RNDr(Charles) 
W. D. Wallis, BSe, PhD(Sy(hwy) 

Senior Lecturers 
Annette J. Dobson, BSc(Adelaide), MSc, PhD(James Cook) 
R. B. Eggleton, BSc, MA(Mclbourne), PhD(Calgary) 
V. Ficker, PromMat. CSc, RNDr(Comenills) 
R. W. Gibbcrd, BSc, PhD(l\delaide) 
W. T. F. Lau, ME(New South Wales), PhD(Sydney). MAIAA 
D. L. S. McElwain, BSc(Queensland). PhD(York (Canada) ) 
T. K. Sheng, BA(Marian College), BSc(Malaya & London). PhD(Malaya) 
R. J. Vaughan, BSe, MEngSc, ME(New South Wales), PhD(Atielaitic), FSS 

Lecturers 
R. F. Berghout. MSe(Sydney) 
D, W. E. Blatt, BSc(CompSc). BSc, PhD(Syclney) 
J. G. Couper, BSe, PhD(New England) 
M. J. Hayes, BA(Cambridge) 
W. Summerfield, BSc(Adelaicle), PhD(Flinclers) 
W. P. Wood, BSc, PhD(New South Wales), FRAS 

Senior Tutors 
C. J, Ashman, Bi\, LittIl(Ncw England) 
G. W, Southern, BA(New South Wales). DipCompSc 

Honorary Associate 
I. L. Rose, BE(sydney), PhD(New South Wales) 

Research Fellow 
J. Reeve, MSc(Canterbury). PhD(Alberta) 

Computer Programmer 
A. Nymeyer, BMath, DipCompSc 

Departmental Office Stall' 
Cath Claydon 
Jan Garnsey 
Julie H. Latimer 
Anne M. McKim 

Students are invited to discuss their interests in a particular branch of mathematics with 
members of the Department who are working in that branch. The appropriate staff members 
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[or each branch may be determined by reference to the section entitled "Research in the 
Department oi Mathematics" p. 109. 

A Guide to Students Enrolling in the Course Leading to the Degree of Bachelor of 
Mathematics 

1. 

2. 

3. 

It is usually assumed that students will have studied 2-unit Mathematics. Lectures in 
Mathematics I have been planned to accommodate students who have taken 2-unit 
Mathematics. Those students who have taken more units of Mathematics will find the 
extra knowledge and practice very helpful. Experience has shown thal students who 
undertake first year programmes consisting mainly of subjects which rely heavily on 
Mathematics arc much more sllccessful if they have at least 3 unit Mathematics. A 
programme of this sort is Mathematics I, PhYSics lA, Engineering I and Chemistry I. 

The requirements for the degree allow for up to four of the nine subjects to be chosen 
from subjects offered in other degree courses. Subjects which have been approved in the 
past arc listed below. 

Accounting I 
Biology I 
Chemistry I 
Classical Civilisation I 
Drama I 
Economics IA 

English I 
French I N or IS 
Geography I 

Part I 
Geology I 
German IS or IN 
C;rcck I 

HistOlY I 
Japanese I 
Latin I 

Legal Studies I 
Linguistics I 
Philosophy I 
PhYSics IA or IB 
Psychology I 
Sanskrit I 
Sociology I 

Part II 
Biology IIA, lIB & IlIA 
Chemistry llA 
Classical Civilisation II 
Economics IlA & Ill' 
Education II 
Electronics & 

Instrumentation II 
English llA 
French 1I1\, liS & liB 
Geography IIA, lIB, & IIIB 
Geology llA & lIB 
German 111\, lIS & llB 
History IIA, lIB & lIC 
Japanese IIA 
Legal Studies IlA 
Philosophy IIA & lIB 
Physics II 
Psychology IlA & lIB 

Enrolment in the following subjects is restricted as indicated below. 

Economics IIA - Students should also include the Part II Mathematics TOpic fl, 
Probability and Statistics, in their course. 

Economics IIB - This subject would not normally be included in the Bachelor of 
Mathematics course, Ilowcver if permission is given to include this subject then the 
content should be discllssed with the Dean. 

A student may not include both Physics IA and Physics IB in his course. 

4. Permission will normally be given for the inclusion in a student's course of subjects 
which are prerequisites of corequisites of subjects appearing in the schedules. 

Review of Academic Progress in the Faculty of Mathematics 

Acting under the Regulations Governing Unsatisfactory Progress, as set out in Volume 1 of the 
Calendar, the Faculty Board will review: 

(I) all full-time students who have failed to pass at least four subjects at the end of the 
second year of attendance; 
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(2) all part-time students who have fdiled to pass elt least fom subjects at the end of the 
fourth year of attendance; 

(3) all students who helve failed to pass at least four subjects after one full-time Clnd two part

time years; and 
(4) all students, whether part-time or full-time, who in their first year of attendance have a 

record of complete failure, 

and may take action under the Regulations. 
Unless there are mitigating circnmstances, a student who fails any subject twice may not be 
permitted to enrol again in that subject. 

Prerequisites for Curriculum and Method Subjects Offered in the 
Diploma in Education 

Students in the Faculty of Mathematics who arc intending to study for the postgraduate 
Diploma in Education may be interested in the follOWing prerequisite subjects for thai 

Diplomd. 
These prerequisites are stated in terms of subjects of the University of Newcastle. Applicants 
wilh qUillificalions from other universities, or in 1981 or 1982 from thIS Unrverslty whose 
courses of study have included subjects which are deemed for this purpose to proVIde an 
equivalent foundation, mdY be admitted by the Dean of the Filculty of Education on the 
recommendation of the Head of the Depilr!ment of Education. 
In the Diploma course the Curriculum and Method units, now known as Group C, are grouped 

as follows: 
Humanities (English, History) 
«eography and Socidl Science ((jeography, Commerce, Social Science) 
Mathematics and Science 
Languages (French, German) 
Primary 

Prerequisites , . 
For secondary methods a Part 111 subject in the main teachll1g area dl\d a Part II subject rn 

another teaching area. 
For primary method a Part III subject in at least one teaching area, or a Part 1JI subject in 
Psychology or Education together with a Part II subject in a teaching area. 

Note 
A Part II subject (I'iSUllWS as d prerequisire rt pass in d Pdr( I .'>11 b) f'ct in thf' SdIHf' <iisciplilW '\ I'drt III ~uhjcct dS,:>uTTH''> A PdSS in d 

Pdrt I subject ,mel C\ Pad I[ subject 111 thr S,lJlH' discipJ!l\e 

Mathematics Education Subjects 

Candidates for the degree of Bachelor of Mathematics intending a career in teaching may wish 
to include prof'essionill studies related directly to teaching in addition to, and concurrently 
with, the normal course of study in the second and third years by enrolling in MathematiCs 
Education II and Mathematics Education III, the contents of which are set out below. 

160406 Mathematics Education II -- T, H. MacDonald (not offered in 1982) 

Prerequisite 

Pre- or Corequisite 

Hours 

Examination 

MathematiCS I 

1\ Part II MathematiCS subject 
1 lecture hour per week and two 5-day schoolroom 
oj)servation periods 

One 2- hour paper 
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Content 
Learning mechanisms, stages of development as delineated hy Piaget and others, discovery 
method and its limitations, Uruner model. and multiple embodiment principle; these lopics 
are central to understanding the learning process and the conditions which make learning 
possible. Equivalence and equality, consistency and meaning in mathematical definitions, 
sets and intellectualism in mathematics, finite and categorical geometries; lhese topics iHC 

chosen to illuminate the rationale for teaching mathematics dnt! the problem of devcloping 
strategies for teaching school mathematics, particularly in the light of the rapid development 
of mathematics since the seventeenth century. Psychopathological aspects of arithmetic, 
pedagogical problems aSSOciated with geometries, imagery and problem solving; these dnd 
other topics bear on how much in the way ofncw concepts pupils can be expf,cted to absorb dl 
various levels. 

Text 

References 
Berlinghoff 
Eves & Newsome 

Pedoe 

Nil 

Mathematics: The Art of Reason 
An Introduction to the Foundations and Fundamental Concepts of 

Mathematics 
The Gentle Art of Mathematics 

160407 Mathematics Education III - T. H. MacDonald (not offered in 1982) 

Prerequisite 

Pre-or Corequisite 

!lours 

Examination 

Content 

Mathematics Education II 

1\ Part 1II Mathematics subject or Statistics 1lI 

I lecture hour per week ami two 5-day schoolroom 
observation periods 

One 2- hour paper 

Building on the foundation laid in Mathematics Education II. a more thorough study is made 
of the psychology of learning, limits on the ability to learn and the development of teaching 
strategies in mathematics. I\ssignments will require students to articulate mathematical 
insights they are acquiring concurrently in the academic mathematics topics. The integration 
of mathematical ideas from different topics will be emphasized, as this is required for 
effective teaching. In the observation periods, lesson plans will be studied and compared with 
the results in the classroom, 

Text 

References 
Courant & Robbins 
Polya 
Waissmann 

Nil 

What is Mathematics) 
Mathematical Discovery 
Introduction to Mathematical Thinliing 

MATHEMATICS WITH ONE OTHER DISCIPLINE 

Although there is a wide range of optional subjects in the degree course for the Bachelor of 
Mathematics it is essential that these he chosen with care, especially by those candidates who 
aim to apply Mathematics to some specific diSCipline. In many such cases it is essential to 
include certain Part I subjects in the first year of the degree course if it is to he completed in 
minimum time. SpeCific programmes leading to a B.Math. with Computer Science or a U.Math. 
with Statistics are included in the degree requirements. Examples of' other programmes are 
given below; the list is not exhaustive and students are invited to consult the Dean concerning 
other possible programmes, including part-time programmes. 

B.Math with Accounting 
Year I Mathematics I, Accounting I, Legal Studies I and one other suhject. 
Year 2 Mathematics !lA, Mathematics IIC, I\ccounting lIe. 
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Year:5 Mathematics lIlA, Accounting mc (Accounting IIlB and rinancial Management option). 

The course should also include one additional subject chosen from (I) Taxation, or (2) Law of 
Contract and Law of Business Organisations. 

Note (i) Taxation may, with (he permission of the Dean, be included in the programme for 
Year 1-

(ii) Law of Contract ,mel Law of Business Organisations count as one subject for the 
Degree of Bachelor of Mathematics. 

(iii) In order to complete the educational requirements forthe professional bodies, it is 
necessary to pass Auditing in addition to the ahove suhjects. The student is advised 
to continue his studies by completing the Diploma in Business Studies in which 
case one of (a) Taxation, or (b) Law of Contract and Law of Business Organisations 
may be included in the Diploma together with Auditing. 

B.Math. with a discipline from the Faculty of Science, eg, Psychology 
Year 1 Mathemdtics I, Psychology I and two other subjects. 
Year 2 Mathematics !lA, Mathematics lIC and Psychology lIC. 
Year 3 Mathematics IlIA, Psychology mc. 

HMatl!. with an Engineering diSCipline. eg, Civil Engineering 
Year 1 Mathematics I, Engim,ering I and two other subjects (PhYSics IA is recommended). 
Year 2 Mathematics !lA, Mathematics IIC and Civil Engineering 11M. 
Year 3 Mathematics IlIA and Civil Engineering lIIM. 

Concurrent HMal1!. and Diploma in Computer Science" 
Year 1 Mathematics I and three other subjects. 
Year 2 Mathematics 1IA, Mathematics IIC and one other subject. 
Year 3 Mathematics IlIA and 5 or 6 units of work towimls the Diploma in Computer Science. 
Year 4 One other Part III subject (Statistics III for example) and the remainder of the work 

towards the Diploma in Computer Science, 

• The normal programme of study for those wishing to major in Computer Science is to enrol in 
the B.Math. degree with Computer Science, The concurrent course is designed to satisfy the 
requirements of other students. For example, those within the Faculty of Mathematics who 
only decide at the third year level that they desire a qualification in Computer Science, 
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1. 

2. 

3. 

4. 

5, 

6. 

7 . 

HEQUIHEMENTS FOR THE DEGREE OF BACHELOR OF MATHEMATICS 

Section I General 

Definitions 
In these Requirements, unless the context or subjecHndtler otherwise indicates or 
requires, "the FaCUlty" means the Faculty of Mathcmalics, "the Faculty Board" means the 
Faculty Boarel of the Faculty of Mathematics and "the Dean" means the Deau of the 
Faculty of Mathematics. 

Grading of Degree 
The degree of Bachelor of Mathematics may be conferred either as ilfl ordinary degree or 
as an honours degree. 

Approval of First Enrolment 
A candidate when enrolling in the Faculty for the first time shall report in person to the 
Dean, or his nominee, to have his enro:ment for that year approved, 

Timetable Requirements 
No candidate may enrol in any year for any combination of suhjects which is 
incompatible with the requirements of the timetable for that year. 

Annual Examinations 
The Annual Examinations shall normally be held at the end of third term dnd shall be 
conducted by means of written examinations supplemented by such oral or practical 
work testing as the examiners think fit. 

Special Examinations 
A candidate may be granted a special examination in accordance with the provisions of 
the Examination Regulations. 

A Subject 
(a) To complete a subject qualifying towards the degree, hereinafter called a subject, a 

candidate shall attend such lectures, tutorials, seminars, laboratory classes and 
field work and submit such written work as the Department concerned shall 
require. 

(h) To pass a subject a candidate shall satisfy the requirements of sub-section 7(a) 
above and pass such examinations as the Faculty Board concerned shall require. 

8. Withdrawal 
(a) A candidate may withdraw from a subject only by notifying the Secretary to the 

University in writing of his withdrawal within seven days of the elale of withdrawal. 

(h) A candidate who withdraws after the sixth Monday in secone! term from a suhject in 
which he has enrolled shall be deemed to have failed in that subject. However, 
such a candidate may apply to the Dean, who, after consultation with the Head of 
Department concerned, may allow him to withdraw without penalty. 

9. Prerequisites and Corequisites 
(I) Except with the permission of the Faculty Board, granted after considering any 

recommendation made by the Head of the Department offering a suhject, no 
candidate may enrol in that subject unless he has passed the subjects prescribed as 
its prerequisites at any grade which may be specified and has already passed or 
concurrently "enrols in or is already enrolled in the subjects prescribed as its 
corequisites. 
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(2) A candidate shall be deemed for the purposes of sub-section (1) of this section to 
have passed subjects in which he has been granted standing pursuant to Section 
16, 

(3) A candidate obtaining a Terminating Pass in a subject sh,tll be deemed not to have 
passed that subject for pre-requisite purposes, 

la, Relaxing Clause 
In order to provide for exceptional circumstances arising in particular C,lses, the 
Senate, on the recommendation of the faculty lloard, may rclax any provision of these 
Requirements, 

Section II ~-- The Ordinary Degree 

II. Subjects Offered 
(a) A candidelte shall select at least five of his subjects from the SchedtIlt's appended to 

these Requirements and shall comply with the rules relating to the selection of 
subjects set out in the Schedules. 

(b) Up to four subjects from those offered in other courses in the University may, with 
the permission of the Dean, be counted as qualifying sulljects for the degree. When 
approving a subject, the Dean shall determine whether the subject concerned 
shall be classified as Part I, Part II or Part lII. 

12. Degree Patterns 
Except as provided in Section IV of these Requirements. 

(a) to qualify for the degree of llachelor of Mathematics, a candidate shall pass nine 
subjects, including: 
Mathematics I, Mathematics IIA, Mathematics IIC, Mathemiltics IlIA, and either 
Mathematics IIlB or one Part 1JI subject from Schedule 1\ of the Schedule of 
Subjects; 

(b) to qualify for the degree of Bachelor of Mathematics with Computer Science, a 
candidate shall pass nine subjects, including: 
Mathematics I, Mathematics JIA, Mathematics !lC, Mathematics lIIA, Computer 
Science !l and Computer Science III; 

(c) to qualify for the degree of llachelor of Mathematics with Statistics, a candidate 
shall pass nine subjects, including: 
Mathematics I, Mathematics !lA, Mathematics IIC, Mathematics lllA and Statistics 
Ill. 

13. Progression 
(a) Progression in the course is by subject. A full-time student is required to pass four 

subjects and a part-time student is required to pass two subjects in the first two 
years of his course, A part-time stuclent is required to pass four subjects in the first 
four years of his course, 

(b) The following restrictions on yearly course loads shall apply. The Dean may, in 
individual cases, relax restrictions (i), (ii), (iii), but only if he is satisfied thilt the 
academic merit of the candidate warrants such relaxation, 

(i) No one acaciemic year is to involve more than four subjects, 
(ii) If four subjects are taken in anyone year, at least three of them must be Part I 

subjects, and none may be a Part III subject. 
(iii) If three subjects arc taken in anyone year, not more than two of them may be 

Part III subjects. 
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14, Examination Grades 

The results of successful candidates al Annual Examinations and Special Examinations 
sholl be classified: 

High Distinction, Distinction, Credit, Terminating Pass, Ungrddcd Pass, Pass, 

15. lime ReqUirements 

Exc('pt with the special permiSSion of the Faculty Boare!, ,1 candidate shall complete the 
Requirements for the ordindYY e1egree Within nine calendar years of the COfllmencement 
of the degree course. A candidate Who has been grilnted standing in recognition of work 
completed elsewhere shall be deenwc1 to have commenced his degree course from a date 
to be determined by the Dean. 

16. Standing 

The Faculty Board may grant stancling under the following conditions. 

(a) ;\ candidate may be granted standing in recognition of work completed in another 
tertiary institution or faculty, provided that: 

(i) the subjects for which credit is given shall have a reasonable correspondence 
with those offered in the Faculty; 

(ii) an l1ndergradl1atc of another tertiary institution shall nOl receive credit for 
more than four subjects; 

(iii) a graduate or diplom,rrc of imother tertiary institution or faculty shall not 
receive credit for more than follY subjects and if granted credit may not 
include as a Cjualifying subject any subject equivalent to one counted 
towards his previolls qualificdtion. 

(b) Notwithstanding tbe provision of section (a) (i) of this sub-section, a graduate or 
undergraduate of another tertiary institution may he given credit for subjects not 
offered for the degree of Bachelor of Milthematics in the University of Newcastle 
provided that. 

(i) tlw candidalc complies Wilh dll other conditions of the Requirements; 
(ii) the candidate has his proposed pattern of course approved ell the time at 

which the concession is granted and does not depart from the proposed 
pattern without the approvdl of the Dcall, 

Section III - The Honours Degree 

17, AdmiSSion [0 Candidature for the llonours IJegree 
In order to be admitted to cantiidalme for the Honours degree il candidate shall: 

(a) have completed the requirements for admiSSion to the ordinary degree; 

(b) have completed allY additional work prescribed by the Head of each Department 
concerned; 

(c) have satisfactorily completed the prerequiSites prescribed in one of the Schedules 
of Subjecls for a Part IV subject; and 

(d) hav(, obtained the approval of the \lead of each Department concerned. 
Application must be made by the date specified in the Faculty Handbook 

18, lime Requirements 

(a) Except with the special permission of the Faculty Board, a candidate for Honours 
shall complete the requirements within five years from the commencement of his 
degree course (not counting years for which leave of ahsence has been granted) 
proVided that for a part-lime student the corresponding period shall he seven 
years. 
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A candidate who has been given stalHling in recognition of work completed 
elsewhere shall he deemed to have commenced his degree course from a date 
determined by the Dean. 

(b) The Dean mdY jwrmit a part-time cclndidate for Honours 1.0 complete the Part IV 
subj('ct or subjects over two successive years. 

[9. Honours 

To qUdlify for aclmissionto the Ilonollrs degree a candidate shall satisfactorily complete 
the Part IV subject in which he has enrolled. 

20. Classes of Honours 
There shall be thre" classes of 1I0nours, namely Class I, Class II and Class Ill. Class 11 
shall have two divisions, namely Division 1 and Division 2. 

21. Medal 
In each P,nt IV subject, including combined subjects, the Faculty lloard mdY recommend 
the award of a University Meddl to the most distinguished candidate or candidates of the 
yeaL 

22. Equivalent Honours 

(a) On the recommendation of the He,lds of the DCjlartments concerned ami with the 
permission o[the Dean, a graduate may enrol in a PdrllV subject as a full-time or a 
pdrt-time studellt, provided tlwc 

(i) he has not complc[(,d a Part IV subject in the diSCiplines concerned at this or 
any other tertiary institution approvecl for this purpose by the Faculty BOdld; 

(ii) he is not otherWise eligible to enrol in thdt Part IV subject pursuant to these 
degree Requirements. 

(b) Such a graduate who satisfdclOrily completes the P,rrt IV subject shall be issued 
with d statement to this effect by the Secretary; the statellwnt shall indicate the 
Honours level equivalent to the standard dchieved by the student in the Part IV 
subject. 

Section IV - Combined Degree Courses 

23. General 

A candidate lllclY complete the Requirements for the degree of Bdchelor of Mathemdtics 
in conjunction with another Bachelor's degree by completing a combined course 
approved by the l'aculty Board of the Faculty of Mathematics and the other Faculty 
Board concerned provided that: 

(i) admission to a combined course shall normally be at the end of the first year and 
shall be subject to the approval of the Deans of the two Faculties concerned; 

(ii) admission to combined courses will be restricted to stlldel1ts with an awr,1ge of at 
least Credit level; 

(iii) the Deans of both Faculties shall certify that the work in the combined degree 
course is no less in quantity and quality than if the two courses were tdken 
separately: 

(iv) the Requirements for both degrees shall be satisfied except as provided below. 

24. Arts/Mathematics 
(a) A candidate shall comply with all the provisions of the ReqUirements for the degree 

of Bachelor of Arts other than Clause 12 and all the Requirements for the degree of 
Bachelor of Mathematics. 

14 

(b) 10 qualify lor admission to the ordillary degrees of Bachelor of Arts ,md Bachelor of 
i'vldthcmatics, a c,1l1did.lIc shdll pass fourteen subjects, five of which shall be 
M,lthemdtics I, M,llhcmatics lIA, Mathematic's lie, Mathematics II[A and one of 
i'vlalhelll,llics H[Il, Computer Science Ill, Statistics III or ,1 Partlll subject chosen 
from the Schedules of Subjects approvec! for the degree of Bachelor of 
i'vldthc'mdtics and the n,m.tinder of which shalllw chosen from the other subjects 
listed in the Sciwduic of subjects ,ljlproved for the degree of Bachelor of Arts, 
provided thot: 

(i) not more than three subjects from Group II of the Schedule of subjects 
approved for the elegree of' Bachelor of Arts Illel\, be counted; 

(ii) not IllOn: than five Part I sllbwcts ou! of the total fourteen may be counted; 
(iii) at ledst three subjects shall be P,nt [11 subjects; 
(iv) a c,lIldiddte counting I'sycholngy 11C shall not be entitled to count either 

Psychology IIA or lIB: 
(v) a candidate counting Psychology Ille shall not be entitled to count either 

Psycholo'gy lfIA or Psychology lI[B; 
(vi) d candidate counting Economics IIIC shall not be entitled to count either 

Economics IlIA or Economics IIlB; 
(vii) a candidate counting Geology IIIC shelll not be entitled to count either 

Geology [IIA or Geology [lIB. 

25. Mathematics/Shence 
After completing the first year of study towMds either the degree of Bachelor of 
Mathematics o. the degree of ll,lChclor of Science including a pass;ll d satisfactory level 
in the subject :V1,l1hcllldtics I, a candidate Illay enrol ill a combined Mathematics/Science 
course. i\ candidate who has ('moiled in such a combined course shdll qualify for 
admission to the ordindrY degrC'cs of Bachelor of Mdtlwlllatics and Bachelor of Science 
by passing fourteen subjects as follows: 

(d) five subj('r:1S, iJeing Matlw!I\atics I. Mathematics IIA, MathcIYlati':s [IC, 
Mdthemdtics II[A ane! one of Mathematics [lIB, Computer Science III, Statistics III 
or a Part Ii[ subject chosen froillthe Schedules of Subjects approved for the degree 
of Bachelor of :Vlathematics and 

(b) si., subjects chosen from the other subjects listed in tlw Sdwdule of Subjects 
,1pproved for tllP degree of Bdchelor of Scic'Ilce and 

(c) three subjects chosen. with tlw approvdl of the Deans of the Faculties of 
M,l1hem,l1ics and Science, from the subjects approved for any of the degree 
courses offered by the University provided that: 

(i) tlw number of Part I subjects shall not exceed six; 
(ii) the minimuill nl1mhcr of Part II I subjects shall be three; 
(iii) a candiddte counting Psychology IIe shall not he cntitled to count either 

Psychology IIA or Psychology IIIl; 
(iv) it candidate counting Psychology IIIC shall not be entitled to count either 

Psychology IliA or Psychology IIIB: 
(vi a citmlicLlte counting Ecrmomics Ille shall not be entitled to COLInt either 

Economics [IIA or I':conomic:s I[IB; 
(vi) d cdllcliclate coullting Geology IIIe sh.llinot be entitled to COLInt (;ccology lIlA 

or Geology 1I11l. 

26. Mathematics/Metallurgy 

After cOlllpleting it successful first year of study towards either the degree of Bachelor of 
Mathematics of the (kgrec of Bdcirelor of Metallurgy, d candiclate may enrol in a 
M,lllwlllatics/Metallmgy course. A candidate who has enrolled in such a combined 
course shall quality for aclmission to the ordinary degree of Bachelor of Mathematics 
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and the degree of Bachelor of Metallurgy by pdssil1g Mdthcmatics I, Mathematics IIA, 
Mathemdtics lIC, Matlwmatics lIlA and one of Mathematics IIlB, Computer Science 1Il, 
Statistics III or a Part;lI subject chosen from the Sclwclulcs of Subjects approved for the 
degree of Bachelor of Mathematics and by satisfactorily completing other subjects to a 
minimum value of 48 units selected from the programme of subjects approved for the 
degree of Bachelor of Metallurgy. 

27. Commerce/Mathematics 
After completing the first year of study towards either the degree of Bachelor of 
Commerce or the degree of Bachelor of Mathematics, including a pass at a satisfactory 
level in the subject Mathematics I, d candidate may enrol in a combined Commerce/ 
Mathematics course. A candiddte who has enrolled in such a combined course shall 
qualify for d(imission to the ordinary degrees of Bachelor of Comnierce and Bachelor of 
Mathematics by passing seventeen subjects, five of' which shall be Mathematics I, 
Mathematics IIA, Mathematics lIC, Mathematics lllA and one of Mathematics IIlB, 
Computer Science Ill, Statistics III or a Part III subject chosen from the Schedules of 
Subjects approved for t he degree of Bachelor of Mathematics and the remainder of 
which shall by themselves satisfy the Requirements for the degree of Bachelor of 
Commerce. 

28. Engineering/Mathematics 
After completing a successful first year of study towards either the degree of Bachelor of 
Engineering or the degreE' of Bachelor of Mathematics, a candidate may cnrol in an 
Engincering/Mathematics course. A candidate who has enrolled in stIch a combined 
course shall qualify for admission to the degree of Bdcllclor of Engineering and the 
ordinary degree of Bachelor of Mathematics, by passing Mathematics I, Mathellldtics 
IlA, MatheInatics lIC, Matl1cmatics IlIA and one of Mathematics IlIIl, Computer Science 
III, Statistics II lora Part III subject chosen from the Schedule of Subjects approved for 
the degree of Bachelor of Mathematics, and by satisfactorily completing other subjects 
to a minimum value of 48 units selected from the programme of subjects approved for 
the degree of Bachelor of Engineering (Mechanical), Bachelor of Engineering (Industrial), 
Bachelor of Engineering (Electrical), Bachelor of Engineering (Chemical), Bachelor of 
Engineering (Civil) or Bachelor of Engineering (Computer). 

29. Economics/Mathematics 
After completing the first year of study towards either the degree of Bachelor of 
Economics or the degree of Bachelor of Mathematics, including a pass at a satisfactory 
level in the subject Mathematics 1, a candidate may enrol in a combined Economics/ 
Mathematics course. A candidate who has enrolled in such a combined course shall 
qualify for admission to the ordinary degrees of Bachelor of Economics and Bachelor of 
Mathematics by passing seventeen subjects, Eve of which shall be Mathematics I, 
Mathematics llA, Mathematics lIC, Mathematics iliA and one of Mathematics lIIB, 
Computer Science Ill, Statistics III or a Part ltl subject chosen from the Schedules of 
Subjects approved for the degree of Bachelor of Mathematics and the remainder of 
which shall by themselves complete the requirements for thc degree of Bachelor of 
Economics. 

Subject 
Part I 
Mathematics 1 

SCIlEDULE A 

Mathematics Subjects 

Remarks including Prerequisites and Corequisites 

It is assumed that students have studied Higher School 
Certificate Mathematics at the two-unit level or higher 
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Part II 
Mathematics lIA 
Mathematics IlB 

Mathematics lIC 

Part III 
Mat hematics IlIA 
Mathematics lIlIl 
Part IV 
Mathematics IV 

Subject 
Part II 
Computer Science 11 
Part III 
Computer Science III 

Part III 
Statistics III 

Prerequisite MdthcIllatics J 
Prerequisite Mat hematics I 
The Iledn may permit d candida1P to take this subiect in 
two paris, each of three terms duratioIl 
Prerequisite MatllE'mat ics I 
Pre- or Corequisite IVlathemcltics I1A 

Prerequisites Mathematics IlA & Mdthematics IIC 
Pre-or Corequisite Matlwrnatics IlIA 

Prerequisites Milthemat ics IlIA & one of Milthematics 
JI IB, Computer Science III or Stdtistics III 

computer Science Subjects 

Remarks including Prerequisites and Corequisites 

Prerequisite Mathematics I 

Prerequisites COlllpl1ter Science II, Mathematics IIA /, 
Mathematics IIC 

Statistics Subject 

Prerequisites M,l1hematics IIA & Mathematics lie 
(including Topics cn, H & I) 

SCHEDULE B 

Subjects With a Substantial Mathematical Content 
Part I 
Fngineering I 

Part II 
Accounting lIe 
Civil Engineering lIM 
Psychology lIC 

Part III 
Accounttng IIIC 

Biology IliB 

Civil Engineering IliM 

Communications & Automatic 
Control 

Digital Computers & Automatic 
Control 

Economics lIIC 

It is dssurned that students have studied lIigher School 
Certificate Mathematics at tlw two-unit level or higher 
together with either rvlultistrand Science at the four-unit 
level or Physics at the two-unit levd ancI Chemistry at the 
two-unit level 

Prerequisites Accounting I & Mathematics I 
Prerequisites Enginecnng I & Mathematics I 
Prerequisites Malhematics I, Psychology I. i\ candidate 
counting Psychology lie shall not he entitled to count 
Psychology 11A or Psychology IIR 

Prerequisites Mc1thcmatics 11A, Mathematics IIC & 

Account ing lIe 
PrereqUisites Mathematics IIA & Mathematics IIC & 

either Biology IIA or Biology lIB 
Prerequisites Civil Engineering lIM, Mathematics IIA & 
Mathematics IIC 
Prerequisites Mathematics llA & Mathematics IIC 

(inclucling Topics cn, III 
Prerequisites Mathematics IIA & Mathematics IIe 

(including Topics CO, Il) 
Prerequisites Economics IIA, Mathematics IIA & 
Mathematics IIC 
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Gcology !lIC 

Industrial Engineering I 
Mechanical Engineering !lIC 

Physics IliA 

Psychology IIIC 

Part IV 
Mathematics/Geology IV 
Mathematics/Physics IV 
Mathematics/Psychology IV 

Prerequisites PhysiC'; 11\, iVldllwlHalics I1J\, i\llathematics 
IIC & C;eology IJJ\ 
Prerequisites IVldthematics IIA & Mathematics IIC 
Prerequisites Mathematks IIA & Mdlherndtics IIC 

(including Topics F & II) 
Prerequisites Physics II, Mathematics IIA & Mathematics 
IIC 
Prerequisites MdthclHatics II '\, Mathematics IIC and 
either Psychology IIC or Psychology IIA dnrl Psychology 
IIll. 

SCHEDULE C 

Combined Honours Subjects 

Prerequisites M"thctrlatics IlIA & Geology IllC 
Prerequisites Mathematic; lIlA & Physics ilIA 
Prerequisites Mathematics IliA & Psychology mc 

NOTES ON COMIJIN1!J) DEGREE COURSES 

ARTS/MATHEMATICS 
The dctilils for the combined course follow simply from the Requirements for each degree. 
Each degree requires nine subjects so the combined degree requires III subjects less four 
subjects for which standing mdY be given, thus 111<' combined degree should contain J 4 
subjects. The llachelor of Mathemdtics requires Mathematics I, Mathematics IIA, 
Mathematics IIC, Mathematics IlIA and either M,llhematics IIIB, Computer Science III, 
Statistics III or a Part JIl subject from Schedtl\e B of the Schedult, of Subjects approved for the 
degree of Bachelor of Mathematics. This leaves nine subjects which must clearly satisfy Ihe 
Requirements for the Arts degree. 

The course could be pursued in the following m,111ner: 

Year I Mdthematics I and three other Part I subjects, 

Year II three Part II suhjects including Mathematics IIA ell1(l Mdthematics IIC and 
another subject which should be a Part I or Part II subject dPproved for the degree 
of Bachelor of Arts, 

Year III 

Year IV 

Mathematics lIlA plus two other subjects which must. include at least one P,nt.III 
subject, 

either Mathematics IIIB, Computer Science III, Statistics III or a Schedule B 
subject from the Requirements for Bachelor of Mathematics plus two other 
subjects which will complete the ReqUirements for the Arts degree. 

COMMERCE/MATHEMATICS 
The details of the combined course in Commerce ilnd Mathematics follow from the 
Requirements for each degree. The combined course should contain Mathematics I, 
Mathematics IIA, Mathematics IIC, Mathematics IlIA and either Mathematics IllB, Computer 
Science III, Statistics III or a Part 1II subject from Schedule B of the Schedule of Subjects 
approved for the degree of Bachelor of Mathematics. This leaves twelve subjects which must 
clearly satisfy the Requirements for the Commerce degree. The course could be pursued in the 
following manner: 

Year I Mathellliltics I 
Introductory Quantitative Methods 
Economics I 
Accounting I 
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Year II 

Year III 

Year IV 

Year V 

Mathematics J I A 
Mathematics IIC 
One B.Com. suhject 

M,llhematics lIlA 
Three B,Com. subjects 

Mathematics lIlB, Computer Science Ill, Stdtistics III or a Pari III Schedule II 
subject from the Requiremenu; for Bachelor of Mathematics 
Two B.Com. subjects 

'l'hr<:I' B.Com. sulljects 

ECONOMICS/MA 11fEMA TICS 
The details of the combined course in Mathematics and Economics follow simply from the 
Requirements for each degree. The comhined course should contain Mathematics I, 
Mathematics Ill\, Mathematics lIC, Mathematics IlIA and one of Mathematics lIIB. Computer 
Science III, Stdtistics III or a Part III subject from Schedule B of the Sched\lle of Subjects 
approved for the degree of Bachelor of Mathematics, and all the subjects satisfying the 
Requirements for the degree of Bachelor of Economics. 

The course could he pursued in the following manner: 

Year I Mathematics I 

Year II 

Year III 

Year IV 

Year V 

Introductory Quantitative Methods 
Economics I 
One B.Ec. subject 

Mathematics IIA 
Mathemiltics IIC 
One B.Ec. subject 

Mathematics IlIA 
Economics II 
Two ll.Ec. subjects 

Mathematics IIIB, Computer Science III, Statistics III or a Part III Schedule B 
subject from the Requirements for Il.Milth. 
Two ll.Ec. subjects 

Three B. Ec. subjects 

ENGINEERINCIMATiIEMATICS 
The details of the combined course in Mathematics amI Engineering follow simply from the 
Requirements for each degree. The combined degree course should contain Mathematics I, 
Mathematics IT A, Mathematics IIC, Mathematics IlIA and one of Mathematics IIIB, Computer 
Science III, Statistics III or a Part III subject horn Schedule II of the Schedule approved for the 
degree of Bachelor of Mathematics, and all subjects satisfying the Requirements for the 
degree of Bachelor of Engineering. 

The course could be pursued in the following manner: 

(i) B.E./B.Math. in Chemical Engineering 

Year I ChE141 Industrial Process Principles 

Year II 

C!lEISI Industrial Chemical Process & Equipment 
ChE152 Industrial Process Design I 
GEISI Introduction to Materials Science 
Chemistry I 
Mathematics I 
PhYSics IA 

Mathematics IIA 
Mathematics IIC 
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Year III 

Year IV 

Year V 

ChE261 Separation Processes I 
GE204 Engineering Computations I 
GE205 Engineering Computations II 
Chl<:241 Process Analysis I 
Chemistry lIe 
Mathematics ilIA 
ChE251 StructllYes & Pressure Vessel Design 
ChE271 Fuds & Combustion 
ChE272 Fluid Mechanics 
C11E29 I Laboratory 
C11E361 Separrttion Processes II 

ChE37 I 
CllE39 I 
C11E362 
CllE354 
ChE3S1 
Chl<:342 

Kinetics & Thermodynamics 
Laboratory 
Solids Handling & Minerals Processing 
Electrochemistry & Corrosion 
Equipment Design 
Process Analysis II 

ChE381 Computations 
C11E382 Process Dynamics 
C11E352 Process Engineering 
ChE353 Process Economics 
Part III Subject from B.Math. Schedule of Subjects 

ChE462 
ChE47 I 
ChE472 
ChE482 
ChE483 
ChE497 
ChE49 I 
ChE496 
Electives 

Environmental Control 
Industridl Safety 
Transport Phenomena 
Process Control 
Reaction Engineering 
Design Project 
Seminar 
Research Project 

2 units 

(ii) B.E./B.Math. in Civil Engineering 

Year I CElli Statics 

Year II 

iVlE111 
GEl !2 
iVlEI31 
GEI51 

Graphics & Engineering Drawing 
Introduction to Engineering Design 
Dynamics 
Introduction to Materials Science 

EEI31 Circuit Fundamentals 
Mathematics I 
Physics IA 
CE 171 Engineering Surveying I 

Mathematics I1A 
Chemistry IS 
CE212 Mechanics of Solids I 
CE213 
CE224 
CE231 
CE232 
CE223J 
GE204 
GE205 
MEI21 

Mechanics of Solids II 
Civil Engincering Materials 
Fluid Mechanics I 
Fluid Mechanics II 
Engineering Geology 
Engineering Computations I 
Engineering Computations II 
Workshop Practice 
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Year III iVldthcmatics IIC 
CE314 Structural Analysis I 
CE31S Structurrll Design I 
CE324 Soil Mcchanics 
CE333 fluid iVlechanics 111 
C£334 Fluid Mechanics IV 
CE342 Water Resources Engineering II 
GE350 Seminar 
EE2"!I Energy Conversion 

Year IV Mathematics lIlA 
CE3S1 Civil Engineering Systems I 
CFT!2 Transport Engineering 
CE425 Earth & Rock Enginecri ng 
CE452 Engineering Construction 
Structures Elective 

Year V Mathematics mE or a Part III subject from the Schedules of Suhjects for E. Math. 
CE453 Project 
Departmental Elective 

(iii) B.E./E.Math. in Computer Engineering 

Year I 

Year II 

Year III 

Year IV 

Year V 

Year I is simildr for all combined course involving the Computer Engineering 
speciality and consists of the following subjects: 
CE III Statics 
EEI31 Circuit Fundamentals 
GE 112 Introduction to Engineering Design 
MF III Graphics and Engineering Drawing 
iVlEI31 Dynamics 
iVlathematics I 
PhYSics IA 
Chemistry IS 

EE21 I Energy Conversion 
FE221 Semiconductor Devices 
EE232 Electrical Circuits 
EE262 Systematic Programming 
EE264 Introduction to Computer Architecture & Assembly Language 
PH221 Liectromdgnetics & Quantum Mechanics 
iVlathematics IlA 
iVlathematics lIC 

iVlathematics lIlA 
Part III Subject hom B.Math. Schedulc of Subjects 

EE263 Introduction to Structuring of Info. 
EE323 Linear Electronics 
EE324L 
EE325 
EE333 
EE341 
EE344 
EE345 
EE362 
GE350 

Electronics Laboratory 
Introduction to Digital Tech. 
Advanced Circuit An,llysis 
Automatic Control 
Communications 
Digital Switching Proc. 
Switching ThcOlY and Logic Design 
Seminar 

4 Units of electives 

EE421 Electronic Design A 
EE422 Electronic Design l3 
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[E426 
FF463 
E[464 
EE480 
nAB I 

Adv,lIlccd Digital Systems 
Computer Operating Systems 
Compiler Construction 
!'roject 
Proj('ct OR 2 EE300/400/500 Units 

[E491 SeminM 
4 Units from List I 
I Unit or Elective 

liv) B.E./B.Math. in Electrical Engineering 

Year I 

Year II 

Year III 

Year IV 

Year V 

Mdthemat ics I 
Physics IA 
Chemistry IS 
CE III Statics 
EF 131 Circuit Fundamentals 
GEI12 Introduction 10 Engineering Design 
MEl I I (;raphics & Engineering Drawing 
1\,1[131 Dynamics 

EE211 
EE221 
EJ-:2:52 

Energy Conversion 
Semiconductor Devices 
Electrical Circuits 

EE262 Systematic Programming 
EE264 Introduction to Computer Architecture & Assembly Language 
Ph22 I Electrornagnctics & Quantum Mcch,mics 
Mathematics IIA 
Mathematics lIC 

Mathematics lIlA 
Mathematics lIlB or a Pari III subject from the Schedule of Subjects for B.Math. 

EE313 Power Systems 
EI-:314 Electrical Machines 
EE315 
EE323 
EE324L 
EE325 
[1'333 
[[341 
EF344 
EE362 

Power Electronics 
Linear Electronics 
Electronics Laboratory 
Introduction to Digital Technology 
Advanced Circuit AnalYSis 
Automatic Control 
Communicatiolls 
Switching Theory & Logic Design 

GE350 Seminar 
4 units of electives 

EE421 Electronics Design A 
EE4S I Electromagnetic Propagation & Antennas 
EE480 Project 
EE4B I Project or 2 units from [[300, 400 subjects 
EE491 Seminar 
7 units from EE300, 400 subjects 

(v) B.E./B.Math. in Industrial Engineering 

Year I Mathematics I 
Physics IA 
Chemistry IS 
CElli Statics 
GElS! Introduction to Materials Science 
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Year II 

Year III 

Year IV 

Year V 

GEI12 
MElli 
MEI31 
ME223 

Introduction to Engineering Design 
Graphics & Engineering Drawing 
Dynamics 
Engineering Technology 

Mathematics IIA 
Mathematics llC 
EEI31 Circuit Fundamentals 
ME201 Experimental Methods I 
ME202 Dynamics of Engineering Systems 
ME203 Experimental Methods II 
ME214 Mechanics of Solids I 
ME241 Propel1ies of Materials I 
ME2S I Fluid Mechanics I 
ME27 I Thermodynamics I 

Mathematics IlIA 
EE211 Energy Conversion 
MEl21 Workshop Practice 
ME212 Engineering Design I 
ME232 Dynamics of Machines I 
GE204 Engineering Computations I 
GE20S Engineering Computations II 
ME343 Mechanics of Solids II 
ME:l61 Automatic Control 

Mathematics IIIB or a Part III subject from Schedule of Subjects for B.Math. 
ME312 Engineering Design II 
ME313 Engineering Design III 
ME33:, Dynamics of Machines II 
ME381 Methods Engineering 
ME383 Quality Engineering 
ME483 Production Engineering 

ME482 
ME484 
ME487 
MErl88 

Engineering Economics I 
Engineering Economics II 
O.R. -- Deterministic Models 
O.R. -- Probabilistic Models 

ME496 Project/Seminar 
GE301 Technology & Human Values I 
GE302 Technology & Human Values II 
4 units Departmental Technical Electives 

(viI B.E./IlMath. in Mechanical Engineering 

Year I Mathematics I 
Physics IA 
Chemistry IS 

Year II 

CE III Statics 
GEISI Intr6duction to Materials Science 
GEII? Introduction to Engineering Design 
ME223 Engineering Technology 
ME131 Dynamics 
MElli Graphics & Engineering Drawing 

Mathematics lIA 
Mathematics IIC 
EE131 Circuit Fundamentals 
ME20 I Experimental Methods I 
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Year III 

Year IV 

Year V 

ME202 
ME203 
'VIE214 
ME241 
ME251 

Uynaillics of Engineering Systems 
Experimental Methods II 
Mechilnics 01 Solids I 
Properties of Mdterials I 
Fluid Mechanics I 

ivlE27I Thcnnodynilmics I 

Ma:lwll1iltics iliA 
FE211 Energy Conversion 
MEI21 Workshop Prdcticc 
GE204 Engineering Computations I 
GE205 Engineering Computations [j 

ME212 Engineering Design I 
ME232 Dynamics of :vlachines I 
ME342 Properties of Materials II 
ME343 Mechanics of Solids II 
ME361 Automatic Control 

Mathematics IIIll or a Pdl't III subject from Schedul(, of Subjects for B.Math. 
MU02 Experimental Methods III 
MF312 Engineering Design II 
ME313 Engineering Design III 
MI<152 Fluid MechaniCS II 
ME372 HCdt Transfer 
ME373 l'hermodynilrnics II 
(;[301 Technology & Human Valu"" I 

CE315 Strllc!ltrdl Design I 
ME333 Dynamics of Mdchin"" II 
ME496 Project/S"rninilr 
4 units Dcpdrtmcntdl Technical Electives 
ME481 Engineering Administration 
ME482 Engineering Economics I 
(;1'302 TechnOlogy & Human Values II 

MATHEMATICS/SCIENCE 

The details for tl1C combined course follow simply from the Requirements for each degree. 
Each degree requires nine subjects so the combined degree requires 18 subjects less four 
subjects for which standing may be given, thus the combined "egwe shoule! contain 14 
subjects. The Bachdor of Mathematics rC'luiH's Mdthcmalics I, Mathematics IIA, M,lllw
matics IIC, Mathematics lIlA and one of Mathematics II lB. Computer Science III, Statistics III 
or a Part III subject from Schedule B of the Requirements. This kaves nine subjects which 
Inust clearly satisfY the Requirements for tlw Science degree. 

The course could be pursued in the following Il\dIHH'r: 

Year I Mathematics I dud three other Part I subjects, 

Year II 

Year III 

Year IV 

three Part II subjects including Mathematics lIA and Mathematics IIC and 
another Part I subject. 

Mathematics IlIA plus two other subjects which must include at least one Part III 
subject. 

one of Mathematics 11m, Computer Science III, Statistics III or a Schedule II 
subject from the Requirements for Bachelor of Mathematics, plus two other 
subjects which will complete the Requirements for the Science degree. 

MATHEMA[fCS/METALLURGY 

A combined course leading to admission to the degrees of Bachelor of Metilllurgy and 
Bachelor of Mathematics as approved by the FilCUJty Boards of Mathematics and Engineering 
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shall include Mathematics I, Mathematics IIA, Mathematics IIC, Mdthematics lllA and one of 
Mathematics IlIH, Computer Science Ill, Statistics III or a Part III subject chosen from 
Schedule B of the Schedule of Subjects approved for the degree of Bachelor of Mathematics 
dnd other subjects taken from the Schedule of Subjects approved for the degree of Bachelor of 
Metallurgy. 

Year I 
Subject 
Mathematics I 
Physics IA 
Chemistry I 

ChEI41 
GElSI 
ChElSI 
Ch£152 

Industrial Process Principles 
Introduction to Materials Science 
Industrial Chemical Process & Equipment 
Industrial Process Design I 

Year II Mathematics IIA 

GE204 
GE20S 
Met214 
Met261 
Met2S1 
Met241 
Met271 
Met281 

Mathematics IIC 
Engineering Computations I 
Engineering Computations II 
Theory of Metallurgy Processes I 
Extraction Metallurgy 
Metallography 
Micropldsticity 
Fabrication Metallurgy 

Year III 

Electronic & Atomic Structure 

Mathematics IlIA 
Met301 
ChE353 
Met314 
Met355 
Met37S 

Communication Skills 
Process Economics 
Theory of Metallurgical Processes II 
Pbysical Metallurgy 
Industrial Metallurgy 

Year IV Part III Subject from B.Math. Schedule of Subjects 
2 units from Met300 subjects 

Met39 I 

Met392 

Physical Metallurgy Laboratory 
OR 

Cbemical Metallurgy Laboratory 
2 units of Elective 

Year V Met401 Directed Reading 

2. 

3. 

Met402 Seminar 
Met49 I Laboratory Project 

8 units from Met400 Subjects 

REQUIREMENTS FOR TlIE DIPLOMA IN COMPUTER SCIENCE 

In these Requirements, unless the context or subject matter otherwise indicates or 
requires "the Faculty Board" means the Faculty Hoard of the Faculty of Mathematics and 
"the Board" means the Hoard of Studies in Computer Science. 

An application for admission to candidature for the Diploma shall be made on the 
prescribed form and lodged with the Secretary to the University by the prescribed date. 

The Diploma shall be awarded in two grades, namely: 

Diploma in Computer Science with merit, 
Diploma in Computer Science 
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4. 

s. 

6. 

An applicant for admission to candidature for the Diploma shall: 

(a) have satisfied all !'he requirements for admission to a degree of' the University of 
Newcastle, or to a degree of any o!'her tertiary institution approved for !'his purpose 
by !'he Board, or 

(b) have o!'her qualifications approved for this purpose by the Senate on the 
recommendations of the Board and the Faculty Board. 

(I) Notwithstanding the provision of Section 4, a student who is required to complete 
not more than the equivalent of one year of full-time studies to qualify for a degree 
may be admitted as a part-time student to the course for the Diploma with such 
programme as the Dean recommends, provided !'hat !'he student is not enrolled in 
any subject for which he has not satisfied the prerequisite. Before making such 
recommendation, the Dean will obtain !'he agreement of !'he Heads of the 
Departments and Deans of o!'her Faculties concerned. 

(2) In no case will a Diploma be awarded until !'he Requirements for the degree have 
been satisfied. 

The Board may require a candidate to complete additional work and/or examinations if, 
in its opinion, he has not reaching the assumed standard of attainment on which the 
content of any of the subjects is based. 

7. Admission to candidature shall require the approval of the Board. 

8, (I) In order to qualify for the Diploma, a candidate shall, in not less than two years of 
part-time or one year of fulHime enrolment, complete to the satisfaction of !'he 
Board a programme of subjects approved by the Board totalling not less than 11 
units. 

(2) The programme referred to in subsection (1) of !'his section shall consist of: 

(a) !'he core programme set out in the Schedule; and 

(b) units chosen from subjects approved by the Board designated either Group A 
subjects or Group B subjects. A candidate's programme may not include more 
!'han two Group B subjects. 

(3) The Board may approve a project for inclUSion in the candidate's programme. Such 
a project shall count as a Group B subject wi!'h a unit value of not more !'han 7.. 

(4) Notwithstanding !'he provision of subsection (2) of !'his section a candidate shall 
not enrol in a subject the content of Which, in the opinion of th&.tloard, is 
substantially equivalent to work already completed towards another degree or 
Diploma. In such a case the Board shall prescribe an alternative subject to any 
listed in the Schedule. 

9. A candidate may be granted standing by the Board for work completed in this University, 
or in another tertiary institution approved for !'his purpose by !'he Board. Such standing 
shall not be given for more !'han half of the course and shall not be given for work on !'he 
baSis of which a degree or Diploma has already been conferred or awarded or approved 
for conferment or award. 

10. (1) To complete a subject a candidate shall attend such lectures, tutorials, seminars 
and laboratory classes, and submit such written work as !'he Board may reqUire. 

(2) To pass a subject, a candidate shall complete !'he subject and pass such 
examinations as the Board may require. 

(3) The result of a successful candidate in a subject shall be classified: .Pass, C~edih. 
Distinction or High Distinction. 
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11. (1) A candidate may withdraw from a subject or the comse only by notifying thf 
Secretary to tlw University in writing dnd the withdrawal shall take effect from tlw 
date of receipt of such notification. 

(2) A candidate who withdraws from any subject after the relcvdnt date shall be 
deemed to have failed in that subjecllln1css grdntcd permission hy the Dean of the 
Faculty of Mathematics to withdraw without penalty. The relev,1[ll date shall be: 

(a) in the case of any subject offered in the first half of the academic yein - the 
eighth Monday in first term; 

(b) in the case of any subject offered in the s('cond half of the academic yedf
the second Monday in third lCrm; 

(c) in the case of dny other subject - the sixth Monday in second term. 

12. In order to provide for exceptional circumstances ariSing in particular cases, the Senate, 
on the recommendation of the Faculty Board, m"y rdclx ,my provision of these 
Requirements. 

Core Subjects 
Subjeell 

SCHEDULE Or: SUB,JEC'IS 

Departmelj{ 
Offering Subjeel 

CS-Commcrciill Prowamming Commerce 

CS- Introduction to Computer EI<~ctric<l1 

Architecture & Assembly Language Engineering 

CS-Switching Theory & Logical Electrical 
Design Engineering 

CS-l'rogrammillg & Algorithms Mat!wmatics 

CS-Data Structures & Programming Mathemiltics 
CS-Numerical Analysis M,llhematics 

Systems Analysis Mathematics 

Assumed 
Standard oj' 
Arrainmenll 

Malhemiltics I, Topic 
SC, or Commerci,ll 
Electronic Della 
Processing 
Mathematics I or 
suitable alternative 
prepardtion 
Milthematics I or 
suitable alternative 
p,wP1ration 
Mdtljcmatics 1 or 
suitahle dlternrtt ivp 
prepariltioll 
cs- Prog. & Algor. 
Mathemcltics I or 
suitdble dlternative 
preparation 

No. of 
Units 

I'he lecturer in the subject will assume that dIl students have a good understanding of the 
content of items in this column. 

Subjects with a prefix CS are subjects Offered in the Faculty of M,1thernatics specifically for 
the Diploma in Computer Science. 

REQUIREMENTS FOR TilE DIPLOMA IN MATHEMATICAL STUDIES 

In the~;c Requirements, unless the context or snbjcct matter otherwise indicates or 
req uires. "the Faculty Board" medns the Faculty Board of the Faculty of Mathematics and 
"the [Jean" means the Dean of the Faculty of Mdthematics. 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

l. 

2. 

An applicant for registration as a candidate for the Diploma shall: 
(a) have satisfied all the Requirements for admission to a degree in the University of 

Newcastle or another institution approved for this purpose by the Faculty Board, 
OR 

(b) in exceptional circumstances produce evidence of possessing slIch other 
qualifications as may be approved by the Faculty Board. 

The Faculty Board will appoint an adviser for each candidate. 

In order to qualify for the Diploma, a candidate shall, in not less than three terms in the 
case of a full-time student or not less than six terms in the case of a part-time student. 
complete a course of studies comprising 12 units of advanced work offered by the 
Department of Mathematics or another department offering courses with considerable 
mathematical content. Two units of this advanced work may be a project approved by the 
Faculty Board. Each unit will reqUire attendance at lectures, seminars and tutorials, 
reading exercises, laboratory work and examinations as may be prescribed by the Faculty 

Board. 

A candidate may be granted standing by the Faculty Board for work completed in this 
University, or in another tertiary institution approved for this purrmse by the Faculty 
Board. Such standing shall not be given for more than half of the course dnd shall not be 
given for work on the basis of which a degree or diploma has already been conferred or 
awarded or approved for conferment or award. 

(a) 

(b) 

(a) 

(b) 

To complete a unit qualifying towards the Diploma, a candidate shall attend such 
lectures, tutorials, seminars ,mdlaboratory classes, and submit such written work 
as the Faculty Board may require. 
To pass a unit. a candidate shall complete the unit and pass such examinations as 
the Faculty Board may require. 

A candidate may withdraw from a unit or units only by notifying the Secretary to the 
University in writing and the withdrawal shall take effect from the date of receipt of 
such notification in writing. 

A candidate who after:-
the eighth Monday in First Tenn, in the case of a unit lasting only the first half-year, 
the sixth Monday in Second Term, in the case of a unit lasting the whole year, 
the second Monday in Third Term, in the case of a unit lasting only the second half
year, 

withdraws from a unit in which he has enrolled, shall be deemed to have failed in that 
unit. unless granted permission by the Dean to withdraw without penalty. 

In exceptional circumstances the Senate may, on the recommendation of the Faculty 
Board, relax any of the above requirements. 

REGULATIONS RELATING TO THE DIPLOMA IN MEDICAL STATISTICS 

These Regulations prescribe the requirements for the Diploma in Medical Statistics of 
the University of Newcastle and are made in accordance with the powers vested m the 
Council under By-law 5.2.1. 

In these Regulations, unless the context or subject matter otherwise indicates or 

requires: . . . 
"the Board" means the Board of Studies in Medlcal StatlSl1CS; 
"the diploma" means the Diploma in Medical Statistics. 
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3. 

1. 

Admission to candidature shall be governed by the Regulations Governing Admission 
and Enrolment made by the Council from time to time. 

An applicant for admission to candidature for the diploma shall: 

(a) have satisfied all the requirements for admission to a degree of the University of 
Newcastle, or to a degree of any other tertiary institution approved for this purpose 
by the Board, Of 

(b) have other qualifications approved for this purpose by the Senate on the 
recommendation of the Board. 

5. The Board may require a candidate to complete work and/or examinations additional to 
the programme referred to in Regulation 6 if, in its opinion, he has not reached the 
assumed standard of attainment on which the content of any of the subjects for the 
diploma is based. 

6. (I) To qualify for the diploma a candidate shall, in not less Wan one year of full-time 
study or two years of part-time study, complete to the satisfaction of the Board a 
programme approved by the Board totalling not less than ten units. 

(2) The programme shall consist of: 

(a) a thesis which shall count as 2, 3 or 4 units as determined by the Board; 

(b) Seminar of Population Research Group which shall count as I unit; 

(c) units chosen from the Schedule of Subjects or other units of advanced work 
approved by the Board. 

(3) A candidate shall not enrol in a subject the content of Which, in the opinion of the 
Board, is substantially equivalent to work already completed towards another 
degree or diploma. In such a case the Board shall prescribe an alternative subject to 
any listed in the Schedule. 

7. A candidate may be granted standing by the Board for work completed in this University, 
or in another tertiary institution approved for this purpose by the Board. Such standing 
shall not be given for more than half the unit total of' the programme nor for work on the 
basis of which a degree or diploma has already been confened or awarded or approved 
for conferment or award. 

8. (I) To complete a subject a candidate shall attend such lectures, tutorials, seminars 
and laboratory classes, and submit such written and other work as the Board may 
require. 

(2) To pass a subject, i! candidate shall complete it and pass such examinations as the 
Board may reqUire. 

(3) 111e result of a successful candidate in a subject shall be: Ungraded Pass, Pass, 
Credit, Distinction or High Distinction. 

9. The examining of candidates for the diploma shall be carded out in accordance with the 
Examination Regulations approved by the Council from time to time. 

10. The Regulations Governing Unsatisfactory Progress shall apply where a candidate fails 
to maintain a rate of progress considered satisfactory by the Board. 

II. (1) A candidate may withdraw from a subject or the course only by notifying the 
Secretary to the University in writing and the withdrawal shall take effect from the 
date of receipt of such notification. 

29 



(2) A c,mdiddte who withdraws from any suiJject after the relevant date shall be 
deemed to have failed in that subject unless granted permission by the Chilirman of 
the 150Md to withdraw without penalty. The relevant date shilll be: 

(il) in the c<1se of any subject offered in the first half of the academic yeiH - the 
eighth Monday in first term; 

(h) in the C,lse of ilny sullject offered in the second half of the academic year - the 
second MonddY in third term; 

(c) in the CdSt' of any other subject - the sixth Monday in second term. 

12. In oniE'r to provide for exceptional cin:umstanc,~s ari,;ing in particular cases, the Senate, 
on the l'('comllwndation of the Board, may relax any provision of these ReguliltiollS. 

Subject 

SCHEDULE OF SUBJECTS 

Offered bV 

MS-Seminar of Population 
Research t;roup 

MS-Scientific Method ,md 
Critical Thinking 

MS-Fpidemiology and study Design 
MS- Theory of Statistics 
MS-Regressioll, design, and 

dllalysis of experimellts 
MS-Dcl\1ogrdphy anel survival 

analysis 
MS-t;encrdlised linear 

statist ical modelling 
CS-Progrilmming ,md Algorithms 
CS-Data Structures ami 

Programming 
MS-Survey Sampling Methods 

rilculty of Medicine 

Faculty of Medicine 
Department of Mathematics 
Department of Mathematics 

Depdrtment of Mathem,ltics 

Dcp,lrtment of Mathematics 

D(~partmellt of Mathematics 
Department of Matlwmatics 

DCpdrtment of Mathematics 

REGULATIONS GOVERNING MASTERS DEGREES 

PART 1 - GENERAL 

No. of Units 

(I) These ReguliltiollS, including the Schedules thereto, prescribe the conditions and 
requirements relilt ing to the degrees of Master of Architecture, Milster of Arts, 
M,rster of Commerce, Master of Education, Milster of Eciucdtiondl Studies, Master 
of Engineering, Master of Engineering Science, Master of Mathematics, Mastn of 
Psychology (Clinical), Master of Psychology (Educational) and Mas[(,r of Scienc('. 

2. 

(2) 

(3) 

In these Regulations and the Schedules thereto, unless tlw context or subject 
matter otherwise indicates or requires: 
"Faculty Board" means the Faculty Board of the faculty responsible for the course 
in which d person is enrolled or is proposing to e!Hol; 
"progrilmme" means the progrilmme of research and study prescrilwd in the 
Schedule; 
"Schedule" means the Schedule of these Regulations pertaining to the course in 
which a person is enrolled or is proposing to enrol; dIUI 

"thesis" means any thesis of dissertation submitted by a candidate. 

These Regulations shall not apply to degrees conferred honoris causa 

(4) A degree of Master Shilll he conferred in one grade only. 

An application for admission to candidature for a degree of Master shall be made on the 
prescribed form and lodged with the Secretary to the University by the prescribed date. 
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3. 

4. 

5 

6. 

7. 

8. 

(1) To be eligible for admission to candidature dn applicdlll sltall: 

(a) (i) have satisfied the requirements for admission to a degree of Bachelor in 
the University of Newcastle as specified in the Schedule; or 

(ii) have sdtisiicd the requirements for admission to a degree or equivalent 
Cjl'alification, approved for the purpose by the, faculty Board, in another 
tertiary institution; or 

(iii) have such other qualifications ilnd expcrir:nce as may be approved by 
tilt: Sendte on the recommendation of the Faculty l30drfl or otherwise ilS 
may be sj)('cificd in the Schedule; and 

(b) hdve satisfied such other requirements ilS mill' be specified in the Schedule. 

(2) Unless otherwise specified in the Schedule, applications for admission to 
candidature shall be considered by the Faculty Board which may approve or reject 
any ajlplicdtion. 

(3) An applicant shdll not be admitted to candidature unless adequate supervision and 
fdcilities are available. Whether these dre available shall be determined by the 
Faculty Board unless the Schedule otherwise provides. 

To qualify for admission to it degree of Master a ciln(lidatc shall enrol and satisfy the 
requirements of these Regulations including the Schedule. 

The programme shall be carried oul:-

(a) under the guid,mce of a supervisor or supervisors either dppointed by the Faculty 
BOdn.l or as otherwise prescribed in the Schedule; or 

(b) as the Faculty Board may otherwise determine. 

Upon request by a candidate the Faculty Bortrd may grant leave of absence from the 
COllYsc. Such leave shall not be taken into account in calculating the period for the 
programme prescribed in the Schedule. 

(I) A candidate may withdraw from a subject or course only by informing the Secretary 
to the University in writing and such withdrawal shall take effect from the date of 
receipt of such notification. 

(2) A candidate who withdraws from any subject after the relevant date shall be 
deemed to have failed in that subject unless granted permission by the Dean to 
withdraw without penalty. 

The relevant date shall be: 

(a) in the case of a subject offered in the first half of the academic year - the 
eighth Monday in first term; 

(b) in the case of a subject offered in the second half of the academic year - the 
second Monday in thire! term; 

(c) in the case of any other subject - the sixth Monday in second term. 

(1) If the Faculty Boarel is of the opinion that the candidate is not making satisfactory 
progress towards the degree then it may terminate the candidature or place such 
conditions on its continuation as it deems fit. 

(2) For the purpose of assessing a camlidate's progress, the Faculty Board may require 
any candidate to submit a report or reports on his progress. 

(3) A camlic!ate against whom a decision of the racully Board has been made under 
Regulation 8( 1) of these Regulations may request that the Faculty Board cause his 
case to be reviewed. Such request shall be made to the Dean of the faculty within 
seven days from the date of posting to the candidate the advice of the Faculty 
Board's decision or sucll further period as the Dean may accept. 
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9. 

(4) A candidate may appeal to the Vice-Chancellor against any decision made 
following the review uncier Regulation 8(3) of these Regulations. 

In exceptional circumstanCf~S arising in a particular case, the Senate, on the 
recommendation of the Faculty Board, may relax any provision of these Regulations. 

PART 11 -~ EXAMINATION AND RESULTS 

10. The Examindtion Regulations approved from time to time by the Council shall apply to 
all examinations with respect to a degree of Master with the exception of the 
examination of a thesis which shall be conducted in accordance with the provisions of 
Regulations 12 to 16 inclusive of these Regulations. 

II. The Faculty Board shall consider the results in subjects, the reports of examiners and any 
other recommenciations prescribed in the Schedule and shall decide: 

(a) to recommend to the Council that the candidate be admitted to the degree; or 

(b) in a case where a thesis has been submitted, to pelIni[ the candidate to resubmit an 
amended theses within twelve months of the date on which the candidate is 
advised of the result of the first examination or within such longer period of time as 
the Faculty Board mily prescribe; or 

(c) to require the candidate to undertake such further oral, written or practical 
examinations as the Faculty Board may prescribe; or 

(d) not to recommend that the candidate be admitted to the degree, in which case the 
candidature shall be terminated. 

PART III - PROVISIONS RELATING TO THESES 

12, (1) The subject of a thesis shall be approved by the Faculty Board on the 
recommendation of the Head of the Department in which the candidate is carrying 
out his research. 

(2) The thesis shall not contain as its main content any work or material which has 
previously been submitted by the candidate for a degree in any tertiary institution 
unless the Faculty Board otherwise permits. 

13. The candidate shall give to the Secretary to the University three months' written notice of 
the date he expects to submit a thesis and such notice shall be accompanied by any 
prescribed fee. I 

14. (1) The candidate shall comply with the following provisions concerning the 
presentation of a thesis: 

(a) the thesis shall contain an abstract of approximately 200 words describing its 
content; 

(b) the thesis shall be typed and bound in a manner prescribed by the University; 

(c) three copies of the thesis shall be submitted together with: 

(i) a certificate signed by the candidate that the main content of the thesis 
has not been submitted by the candidate for a degree of any other 
tertiary institution; and 

(ii) a certificate signed by the supervisor indicating whether the candidate 
has completed the programme and whether the thesis is of sufficient 
academic merit to warrant examination; and 

At present there is no fee payable. 
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(iii) if the camliclate so desires, any document>; or publi>;hed work of the 
candidate whether bearing on the subject of the thesis or not. 

(2) The Faculty Board shall determine the course of dction to be taken should the 
certificate of the supervisor indicate that in the opinion of the supervisor the thesis 
is not of sufficient academic merit to warrant examination. 

15. The University shall be ent itlecl to retain the submitted copies of the thesis, 
accompanying documents anel published work. The University shall be free to allow the 
thesis to be consulted or borrowed and, subject to the provisions of the Copyright Act, 
1968 (Com), may issue it in whole or any part in photocopy or microfilm or other copying 
medium. 

16. (1) For each candidate two examiners, at least one of whom shall be an external 
examiner (being a person who is not a member of the staff of the University) shall be 
appointed either by the Faculty Board or otherwise ,1S prescrilwd in the Schedule. 

1. 

2. 

3. 

4. 

5. 

(2) If the examiners' reports are such that the Faculty Board is unable to make any 
deCision pursuant to Regulation I 1 of these Regulations, a third examiner shall be 
appointed either by the Faculty Board or otherwise as prescribed in the Schedule. 

SCHEDULE 8 ~. MASTER OF MATHEMATICS 

The Faculty of Mathematics shall be responsible for the course ledding to the degree of 
Mathematics. 

To be eligible for admission to candidature an applicant shall: 

(il) have satisfied all the requirements for admission to il degree of Bachelor of the 
University of Newcastle with honours in the area of study in which he proposes to 
carry out his research or to an honours degree, approved for this pl!rpOSe by the 
Faculty Board, of another University; OR 

(b) have satisfied all the requirements for admission to a degree of the University of 
Newcastle or to a degree, approved for this purpose by the Faculty Board, of 
another tertiary institution and have completed such work and sat for sllch 
examinations as the Faculty Board may have detennined and have achieved a 
standard at least equivalent to that required for admission to a degree of bachelor 
with second class honours in an appropriate subject; OR 

(c) in exceptional cases produce evidence of possessing such academic and 
professional qualifications as may be approved by the Faculty Board. 

To qualify for admission to the degree a candidate shall complete to the satisfaction of 
the Faculty Board a programme consisting of: 

(a) such examinations and such other work as may be prescribed by the Faculty Board; 
and 

(b) a thesis embodying the results of an original investigation or design. 

The programme shall be completed in not less than two years except thal.-in the case of a 
candidate who has completed the requirements for a degree of Bachelor with honours or 
for a qualification deemed by the Faculty Board to be equivalent or who has had previous 
research experience, the Faculty Board may reduce this period by up to onc year. 

A part-time candidate shall, except with the permission of the Faculty Board, which shall 
be given only in special circumstances: 
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(a) conduct the major proportion of the resedrch or design work in the University; and 

(b) take part in research seminars within the Department in which he is working. 

6. Any third examiner shall he an extern,;1 examiner. 

DESCRIPTION OF SUBJECTS 

NOn: ON SUBJECT ENTnIES 

Subject outlines and reading lists are set our in a standard format to fdcilitate easy reference. 
An explanation is given below of some of the technical terms used in this Handbook. 

(a) Prerequisites dre subjects which must be passul before a candidate emols in a particuLll' 
subject. The only prerequisites noted for topics arc dny topics or subjects which must be 
taken before enrolling in the particular topic:. To enrol in any subject which the topic 
may be part of, the prerequisites for that subject must still be satisfied. 
Where cl prerequisite is marked "(advisory)". lectures will be given on the assumption 
that the subject or topic has been completed dS indicated. 

(b) Corequisiles for subjects are those which the candidate must pass bcl'on, enrolment. or be 
taking concurrently. 
Corequisitcs for topics arc thosc which the candic1ate must take before enrolment or be 
taking concurrently. 

(c) Examination - Under examination Rcguldtions "examination" includes mid-year 
examinations. assignments. tests or any other work by which the final grade of a 
candidate in a subject is dssesscd. Some dttempt has been made to indicate for each 
subject how assessment is determined. Sec particularly the generdl statement below 
headed Progressive Assessmcnt rcf('rring to Mathcrnat ics subjects. 

(<I) Texts are essentidl books recommended for purchdse. 

(e) References are books relevant to the subject or topic which. however. need not be 
purchased. 

DEGREE OF BACIIEl.OR OF MATHEMATICS 

SCHEDULE A 

Preliminary Notes 
The Department of Mathematics offers dnci examines subjects. F,lCh subject is composed of 
topics each single-unit topic consisting of about 27 lectures ,md 13 tutorials throughout the 
yeaL Each of the Part I. Part II anel Part 1II Mdthcmatics subjects consists of the eCJuivalent of 
four single-unit topics. for Mathematics I. there is no choice of topics; for Mathematics HA. 
lIB, IIC there is some choice available to students; for Mathematics IlIA and IIlB there is d 
wider choice. No topic may be counted twice ill making up distinct subjects. (Stuclpnts who 
passed some mdthcmatics subjects before this arrangement of suhjects was introduced 
should consult the "transition arrangements" set Ollt on p. 155 of the 1970 Faculty of Arts 
handbook. and p. 76 of the 1973 Faculty of Mathematics handbook. Note that the "code 
letters" for the topics may vdry slightly from ye.n to veaL) 

The subjects Computer Science II and III are taught and examined Jointly by the Departments 
of Electrical Engineering. Commerce and M,llhemdtics. In Computer Science II. there is no 
choice of topics. 

Progressive Assessment 
From time to time during the year students will be given assignments. tests. etc. Where d 
student's performance during the year has been better than his performance in the final 
examination. then the former will be taken into dccount in determining his final result. On 
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the other hand. when a student's performance dming the year has been worse than his 
performance in the final examination. then his performance during the year will be ignored in 
determining his final result. 

661100 Mathematics I 

Prereq uisites 

Houm 

Examination 

Content 
Topics AL '- Algebra 

AN -- Real Analysis 
CA - Calculus 

(i) MATHEMATICS SUBJECTS 

PART I SUBJECT 

Nil 

4 lecture hours and 2 tutorial hours per week 

Two 3-hour papers 

sc - Statistics and Computing 

PART I TOPICS 

Algebra (TopiC AL) - W. Brisley 

Prerequisites 

llours 

Content 

Nil 

I lecture hour and Y2 tutorial hour per week 

Introduction to basic algebraic objects and ideas. Induction. Matrices. solution of systems of 
linear equations. Determinants. Permutations. Vector geometry in two and three dimensions. 
Vector spaces. baSis and dimension. subspaccs. Linear maps. matrix representation. rank and 
nUllity. Eigenvectors and eigenvalues. Applications are illustrated throughout the course. 

Text 
llrisley. W. iI Basis for Linear Algebra (Wiley 1973) 

References 
Anton. H. 
Kolman. B. 
Liebeck. H. 
Lipschutz. S. 

Elementary Linear Algebra 2nd edn (Wiley 1977) 
Elementary Linear Algebra (Macmillan 1977) 
Algebra for Scientists and Engineers (Wiley 197 I) 
Linear Algebra (Schaum 1974) 

Real Analysis (Topic AN) - J. G. Couper 

Prerequisites Nil 

Hours 

Content 

1 lecture hour and Y2 tutorial hour per week 

Real numbers. Sequences and series. Functions of one real variable. continuity. differentiabil
ity. integrability. Power series. Taylor Series. 

Text Nil 

References 
Apostol. T. 
Spivak. M. 

Calculus VoL I 2nd edn (Blaisdell 1967) 
Calculus (Benjamin 1967) 

Calculus (Topic CAl - w. P. Wood 

Prerequisites Nil 

Hours I lecture hour anel Y2 tutorial hour per week 
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Content 
Binomial Theoreom. Revision of differentiation and integration of polynomials and 
trigonomel1:ic functions. Differentiation of rational functions and of implicit and para
metrically defined functions. Definition and properties of logarithmic, exponential and 
hyperbolic functions. Integration by parts and by substitution techniques. Integration of 
rational functions. first order separable and linear differential equations. Second order linear 
differential equations with constant coefficients. Conic sections and simple three
dimensional geometry of curves and surfaces. Partial differentiation. Tangency. Complex 
numbers. 

Text 
Ayres, F. 

References 
Apostol, T. 
Hille, E. & Salas, S. 
Kaplan, W. & Lewis, D. J. 

Spivak. M. 

Calculus (Schaum 19'14) 

Calculus Vol. I 2nd edn (Blaisdell 1967) 
First Year Calculus Internat. Textbook Series (Blaisdell 1968) 
Calculus and Linear Algebra Vol. 1 (Wiley 1970) 
Calculus (Benjamin 1967) 

Statistics II, Computing (Topic sq It W. Gibberd 

Prerequisites Nil 

Hours 1 lecLUre hour and 1/2 tutorial hour per week 

Content 
Inl1'oduction to computers. Programming in PASCAL. Calculating the zeros of functions. 
Numerical integration. Descriptive statistics, mean and variance. Probability. Random 
variables. Probability distdbutions. Statistical inference. A requirement is the writing of 
successful computer programmes to solve problems in statistical and numerical analysis. 

Texts 
University of Newcastle 

Computing Centre 
University of Newcastle 
Either 
Grogono, P. 

or 
Moore, L. 

References 
Conte, S. D. & de Boor, C. 
Hine, J. & Wetherill, G, B. 

Hoei. P. G. 

DEAMON Handboolt 

Statistical Tables 

Programming in PASCAL 2nd edn (Addison-Wesley 1980) 
(Recommended for those continuing in computer science) 

Foundations of Programming with PASCAL (Ellis Horwood 1980) 

Elementary Numerical Analysis (McGraw- Hill 1972) 
A Programmed Text ill Statistics Vols 1, 2, 3 (Chapman & Hall 

19'75) 
Introduction to Mathematical Statistics (Wiley 1971) 

PART II SUBJECTS 

111e Department of Mathematics offers three Part II Mathematics subjects. Students whose 
course restricts them to one subject must study Mathematics IIA or Mathematics liB. The 
subject Mathematics IIA is a pre-or corequisite for Mathematics IIC, and IlA and lie together a 
prerequisite for any Part III subject. so students wishing to take two Part II subjects would 
normally choose Matilenlatics lIA and lie. (It should be noted that Computer Science III is 
regarded as a part III subject in the Faculty of Mathematics). Students taking all three of the 
Part II subjects would study all of the topics listed below and an additional topic. 

Summaries and booklists for these topics are given on page 37 et seq. of this handbook. 

The Department of Mathematics also offers jointly with the Department of Electrical 
Engineering the subject Computer Science II. No student taking this subject may choose the 
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Mathematics Topic F as a component of another Part II subject. A description and course 
outline of Computer Science II will be found on page 69 et seq. 

When selecting topicS for Part II subjects, students are advised to consider the prerequisites 
needed for the various Part III subjects offered in the Faculty of Mathematics (Mathematics 
IlIA, Mathematics IIIB, Statistics III and Computer Science III). All Mathematics III topics are 
offered with the assumption of Topics CO, D, K, L as background. 

Ust of Topics for Part II Mathematics Subjects 

All Part II Topics have Mathematics I as pre-requisite 

Topic 
A Mathematical Models 
B Complex Analysis 
CO Vector Calculus & Differential 

Equations (Double topic) 
D 
£ 

F 
H 

K 

Linear Algebra 
Topic in Applied Mathematics 

e.g. Mechanics, Potential Theory 
and Fluid Dynamics 

Numerical Analysis & Computing 
Probability & Statistics 
Applied Probability and Statistics 
Topic in Pure Mathematics 

e.g. Group Theory 
L Analysis of Metric Spaces 

Corequisite or 
Prerequisite Topic 

CO 
CO 

CO 

CO 
H 

The selection rules and definitions of the Part II subjects follow. 

662100 Matllematic§ IIA 
Prerequisite Mathematics I 

Part ru Topic 
having this 

Part II Topic 
as pre-requisite 

M, N, 1', PO, Q, QRS, 
TC, Y, Z 

P, 'f. X, Z, GT 

TC 
R, ST, U, Y 

FM, 0, T, X 

FM, 0, P, V, W 

Hours 

Examination 
4 lecture hours and 2 tutorial hours per week 

Each topiC is examined separately 
Content 

Topics B, CO and D. In exceptional circumstances and with the consent of the Head of the 
Department, one other topic may be substituted for B. Additional substitutions may be allowed 
in the case of candidates who have passed the subject Mathematics liB. 

662200 Mathematics liB 

Prerequisite 

Hours 

Examination 

Content 

Mathematics I 

4 lecture hours and 2 tutorial hours per week 

Each topic is examined separately 

Four topics chosen from A to H, where CO counts as two topics, and approved by the Head of the 
Department In exceptional circumstances and with the consent of the Head of the Department one 
or more of the topiCS SP, I. K or L may be induded. Students in the Faculty of Mathematics 
may, with the consent of the Dean, take Mafhematics lIB in two parts, each consisting of two 
topics. 
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662300 Mathematics lIC 

Prerequisite 

Pre-or Corequisite 

Hours 

Examination 

Content 

Mathematics 1 

Mathematics IIA 

4 lecture hours and 2 tutorial hours per week 

Fdch topic is examined separately 

The topics II. I. K. L. or A. H. K. LorA. E. K. L. Students w!1o may wish to proceed to Statistics 
III as a Part III subject should select topic I. Under exceptional circumstances. and with the 
consent of the Jlead of the Department some substitution may be allowed. 

Notes 
I. Students whose course includes a Schedule B subject may have their choice of topics 

specified further than is set out in the rules above. 

2. Students whose course includes Physics IliA are advised to include topics CO, Bane! 
one of D. F and H in their Mdthematics PMt II subjects: this may require the usc of the 
substitution rules. 

3. Students who take all three subjects Mothematics IIA. I Ill. IIC will be H~quired to take the 
ten topics above together with either Topic SI' df Computer Science II or Topic S 
(Geometry) or some other suitable topic. Such students should consult the Head of the 
Department concerning the appropriate choice. 

PART Jl TOPICS 

662101 Topic A - Mathematical Models - Il. L. S. McElwain 

Prerequisite or Corequisite 

Hours 

Examination 

Content 

Topic CO 

1 lecture hour per week and 1 tutorial hour per fortnight 

Onc 2-ho\IY paper 

This topic is designed to introduce students to the idea of a mathematical model. Four or five 
realistic situations will be treated beginning with an analysis of the lion-mathematical origin 
of the problem. the formulation of the mathematical model. solution of the mathematical 
problem and interpretation of the theoretical results. 

Text Nil 

References 
Andrews. J. G. & 

McClonc. R R. 
Haberman. R. 
Kemeny. J. G. & Snell. J. L. 
Noble. B. 

Rapoport, A. & 

Chammah. A. M. 
Smith. J. M. 

Mathematical Modelling (Butterworth 1976) 

Mathematical Models (Prentice-Hall 1977) 
Mathematical Models in Social Sciences (Blaisdell 1963) 
Applications of Undergraduate Mathematics in Engineering 

(M.A.A./Collicr- Macmillan 1967) 
Prisoners Dilemma (Michigan 1965) 

Mathematical Ideas in Biology (Cambridge 1971) 

662102 Topic B - Complex Analysis - M. J. Hayes and R F. Berghout 

Prerequisite or Corequisite 

Hours 

Examination 

Content 

Topic CO 

I lecture hour per week and 1 tutorial hour per fortnight 

One 2- hour paper 

Complex numbers. cartesian and exponential forms. solution of polynomial equations. 
Functions of a complex variable. mapping from one set of complex numbers to another. 
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Continuity. Differentiation. Cauchy- Riemann cqudtions. Integration. Cwchy's theorem dl](1 
integral formulae. Taylor and Laurent series. Analytic continuation. Residue Theory. 
evaluation of some rcal integrals and series. Morc COllfOflIlill mapping and applications to 
t1uid flow. Inverse Laplace transforms. Argument Theorem applications to Rouche. 
Fundamental Theorem of Algebra. Inverse Mapping Theorem. 

Text 

Spiegel. M. R. Theory and Problems of Complex Variables (MCGraw-Hili 1964) 

References 
Churchill. R. V. 
Greenberg. M. D. 
Kreyszig. F. 

Polya. G. & Latta. G. E. 

Complex Variables and Applications (McGraw-Hili 1960) 
Foundations of Applied Mathematics (Prentice-Hall 1978) 
Advanced Engineering Mathematics 4th edn (Wiley 1979) 
Complex Variables (WHey 1974) 

662109 Topic CO - Vector Calculus 11 Differential Equations - W. SlIlIlnwrfkld 

Prerequisites 

Hours 

Fxamination 

Content 

Nil 

2 lecture hours p(,r week alld 1 tutorial hour per lVeek 

One 3- hour paper 

Dif[crclltidl ami inlegrdl c,!lcuills of functions of scv('rdl vdri,llllcs: partial deriv,lliv('s, ci1.Iill 
rule. Jacobians. mUltiple integrals. (;reell·s. (i,I\ISS' and Stokes' theorems. grddicllt, divergence 
and curl. 

Taylor's ]JoIYllolllidl; Fourier series 

first .Illt! second order linear diflerentidl eqlldtiolls: gelwral solution. initidl dlld IlClllllddry 
v<llue problems. solution by I.dpldce transform. i\ little on Stllrlll-l.iouvillc systems if time 
permits. 

Second order IiIH'df parti,t! differellti,l! (''Illations: I.apldcc. Wdve <lIHI DiffUSion equations. 
Text 
Fither 
Krcyszig. E. 

or 
(;rel'nbcrg. M. D. 

References 

Boyce. W. L & Di Prim,l. R. C 

Cour.mt. R 
Greenspan. J I. D. & 

Benn('\,. D. J. 
POII'crs. D. L. 

Sneddon. I. C;. 

Spiegel. :VI. R. 
Stephenson. G. 

Advanced Engineering Marilematics 4th eeln (Paperback) (Wiley 
1979) (4th cdn is "re[(,ril!>le hut 3rd clln will suffice) 

FOlJndaliolls of Applied Mathematics (Prentice- Hilll 1978) 

Fiementarv Differential Fqualions and Boundary Value Problems 
(Wiley 19(9) 

INferential and Inregral Calculus Vol. II (Wiley 1968) 
(alelilus -- an Iniroduclion iO Applied Mat/wmatics (McC;rilw-

Hill 1973) 
Boundary Value Problems (Academic J 972) 
Fourier Series (l<outlcdge 1961) 
Theory and Problems of Advanced Calculus (SchauIIl 1974) 
I1n IntroductIOn to Partial Differential Equations for Science 

SlUdenis 2nd edn (Uwgman 1974) 

662104 Topic 0 - Linear Algebra - P K. SlI1rL 

Prerequisites '-iii 

flours 1 lectUY(' hour ["'I' wC'ck Jntl I tutoridl hour per fortnight 
Fxaminaiion aile 2- hour paper 
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('on ten t 
The first half of the \ C,lY: ;\ brief review of 501l1e material in the algebrd section ofMathclOatics 
1. Linc.-lr I1hlPS, matrix rcprest:llL-ltions. Diagondlisrltion, eigenvalues and eigenvectors. Inner 
product spau's, orlhogonalisatioll. Orthogollal, unitary, Iwnnitian and normal matrices. 
Difference equiltions. QUddr,llic forms. !.inear programming. 

The second hellf of the ye<1Y: Spectral theorem. Ch,uacteristic and minimum Jlolynomials. 
Cayley-Ilamilton theorcm. Duality. Jorddn form. SOI\\(' Luclidedn geometry, isomelTies. 
Three-dimensional rotations. 

Text 
Lipsclwl/., S. 

References 
Anton, II. 
Bloom, D. M. 
Brisley, W. 
Nering, L. D, 
Rcza, r. 
Rones, C. & Anton, H. 

Linear A(qebra (Schdum 1974) 

Fiementary Linear Algebra 2r,d eeln (Wiley 1977) 
Linear Algebra and Geometry (C,unbridge 1979) 
A Basis lor Linear Algebra (Wiley 1973) 
Linear Algebra and Matrix II1cOry (Wiley 1964) 
Linear Spaces in Engineering (Ginn 1971) 
Applications of Linear Algebra (Wiley 1(79) 

662201 Topic E - Topic in Applied Mathematics e.g. Mechanics, Potential Theory and 
Fluid Dynamics - W. T. F. Lau 

Prereql1isiles or Corequisite 

Hours 

Examination 

Content 

TOpic CO 

1 leet ure hour per week a11(1 1 tutorial hour per fortnight 

One 2- hour paper 

Summary of vector "lgcbra. Velocity clnd dcceicrcltions. Kinemdtics of a particle. Newton's Law 
of Motion. llitmped ,md forced oscillations. Projectile;;. Central forces. Inverse square law. 
The energy equation. Motion of it particle system. Conservation of linedr momentum and of 
angular momentum. Motion with variable Inass. If time permits, three-dinwnsional motion 
and Lagrange's equations. An inlTocluction to fluid mechanics dm] potential theory will be 
given. 

Text 

References 
Chorlton, F. 
Goodman, l.. E. 
Marion, J. Il. 
Meirovitch, L. 

Nil 

Textbooli of Dynamics (Van Nostrand 1963) 
Dynamics (Bldckic 1963) 
Classical Dynamics (;\cddemic 1970) 
MetllOds of AnalytiCl.lI Dynamics (McGrdw- Hill 1970) 

662202 Topic F - Numerical Analysis & Computing - R. J, Vaughan 

PrereqUisites 

HOllrs 

Examination 

Content 

Nil 

I lecture hour per week ane! I tutorial hour per fortnight 

One 2-hollY paper 

FORTRAN. Sources of error in computation. Solution of a single nonlinear equation. 
Interpolation and tlte Lrgrangc interpolating polynomial. rinile differences and dpplications 
to interpolation. Numerical differentiation and integration including the trapezoidal rule, 
Simpson's rule and Gaussian integration formulae. Numerical solution of ordinary differential 
equations - Runge-Kutta and predictor-corrector methods. Numerical solution of linear 
systems of algebraic equations. Applicdtions of numericdl methods to applied mathematics, 
engineering ami the sciences will be made throughout the course. 

Text Nil 
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References 
Balfour, A. & Beveridge, W. T. 
Camahan, B. ct al. 
Conte, S. D. & ele Iloor, C. 
lIanrce, D. R 
KH~itzberg, C. B. & 

Shneiderman, B. 
Halston, ;\. 

Basic Numerical Analysis with Forlrun (Heinem,lI1n 1973) 
Applied Numerical Methorb (Wiley 1969) 
Fiementwy Numrrical !lnalysis 3rll ('lin (N1cC;ra\\,-Hill 19BO) 
Numerical Analysis (Oxford 1951l) 
lhe Elements of Fortran Style (Harcourt, Brdce & .Iovdnovich 

1972) 

A First Course in Numerical !lrwlysis ('l'lc<.;r<1IV Hill 1965) 

662204 Topic H - Probability & Statistics - R. G. Keats 

Prerequisites 

flours 

/!xaminution 

Content 

Nil 

I lectme hour per week dnd I tutori,l! hour per fortnight 

One 2-hoUf pdper 

This topic is dll introduction to the theory of probability dIllI statistics. The lectures will 
incluck the following topics. Prohdbility sjldce, basic prob"bility theorems, condition,d 
probability, independence of ev('nts. Discrete and continuous random vdriables, probability 
density functions, distribution function. I':xpectation, mean, varidncc, moment gener,lling 
function. Joint distribution, covdriancc, correldlion, indcpcndeIH'('. Error propdgatiofl. 
Chebyshev inequillity and the weak linv of larg(' numlH'rs. Binolni.l! dnr! Poisson probability 
distributions. Normdl distribution. C!.1;;sifiC<ltion of experilHent,,1 eI,llel, histograllls. Random 
sampics, sampling distributions for mean and variaIH'C. St,1listic,,1 inference, hypothesis 
testing types o{ error, power {unci ions. Point and inl<'rval estillldtion. ;\pplicaticlii oj the ,', T. 
r ane! norm"l r,llldoIn varicl1Jl"s to hypotheSis t('sting. 

Text 
Hoel, P. G. 

References 
;\Ilendoerfpr, C. B. & 

Oakley, c:. 0 
Feller, W 

helIne!, .I. E. 
Gned('nko, B. V. 
lIin(\ J. & Wetherill, G. B. 

Kolmogorov, A. N. 
Lipschutz, S. 
I.oc~ve, M. 

Mendenhall, W. & 
Schearfer, R. L. 

Moran, P. A. P. 

Introduction to MariIemoticci Statistics 4th cdn (Wiley 1971) 

Prillciples of MatiIemlllics ('h,lpter 12 (McGrd\V-llili 195';) 

All Introduction to Probability Theory and lis ,1pplicat1Ons Vol 
3rcl ('dn (Wiley 1968) 

Mathematical Statistics 2nd edn (I'rentice-Ildll 1971) 
The lheory of Probability Chapters I & II (Chelsea 1962) 
A Programmed Text ill Statistics Vol. I-Suml11dri;;ing Ddl,!; 

Vol. 2-Basic Theory; Vol. 3-'111<' t-test and x' Goodness 
of Fit; Vol. 4-Tests on V,ni,lllcc and Regression (Chap
man & Hall 1975) 

Foundations of the Theory of Probability (Chelscd 19S0) 
17leory and Problems of Probability (Schemm 196B) 
Probability Theory pp. I-IE (Van Nostrdnci 1%0) 
Mathematical Statistics with Applications (1lllxllUry J 973) 

An Introduction to Probability Iheory (Oxford U.P. 19fjB) 

662301 Topic I - Applied Probability and Statistics -- W I' Wood 

Prerequisite or Core'll/isite 

/Iours 

l'Xamination 

('ollient 

Topic H 

I lecture hour per \Veek dlld I tutoricl hour per fortnight 

One 2- hour paper 

Applied Probability generating functions, regencr"tive ev(,nts, randoIn \Valk ami ruin 
probkms: Mcrkov chains, applications. 

Applied Statistics - nOllparanwtric statistics, chi-;;qu,lrP tcst, contingency tahles. 
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lext 
rdlcr, W. 

Ilod, P. G. 

References 
Kemeny, J. G. f, Snell, J. L. 
No"ther, G. E. 

/In Introdllction to Probability rheory and its Applications Vol. J, 

2nd edn (Wiley I96S) 
Introdllclion to Mathematical Statistics 4th ecln (Wiley J 971) 

Finite Mar/wv Chains (Van Nostrand 1967) 
Inrroduction to Statistics: !I Nonparametric 11pproach 2nd "rln 

(lfoughton/MifIlin 1976) 

662303 Topic K - Topic in Pure Mathematics e.g. Group Theory - R r. Bcrghout 

Prerequisites Nil 

Ilours 

Examination 

Con rent 

1 lecture hour per week and 1 tutorial hom pet fortnight 

One 2- hour paper 

Groups, subgroups, isomorphism. Permutation groups, groups of linear transformations and 
tndtriccs, isometrics, symmetry gtOUps of regular polygons amI polyhedra. Cosets, Lagrange's 
theorem, normal subgroups, isomorphism theorems, correspondence theorem. Orbits, 
stabilisers, and their applications to the Bmnsiclc-Polya counting procedure and classifi
cation of finite groups of isometrics in 1(' or R" 

Text Nil 

References 
[ludden, F. J. 
Coxetcr, H. S. M. 
Herstein, l. N. 
Rotman, J. J. 

Weyl, 1I. 

The Fascination 0/ Groups (Cambridge J 972) 
Introduction to Geometry (Wiley 1961) 
Topics in Algebra 2nd edn (Wiley 1975) 
Jlle Theory of Groups: an Introduction (Allyn & Bacon 1966) 
Symmetry (Princeton 1952) 

662304 Topic L - Analysis of Metric Spaces - J. R Giles 

Prerequisites Nil 
Hours I lecture hom per week ,md tutorial hour per fortnight 

Examination One 2- hour paper 

Content 
Examples of metric dnd normed linear spaces, convergence of sequences amI completeness, 
contraction mappings. Cluster points and closed sets, interior points and open sets. 
Continuity of mappings and of linear mappings on nonned linear spaces. Compactness Jnd 
finite dimensional norrned linear spaces. Uniform continuity. Uniform convergence of 
sequences and series of real functions, differentiation dnd integration of sequences and 
series of real functions, power series. 

Text 
Giles, J. R. 

References 
Dieudonnc, J. 
Giles, J. R. 
Goldberg, R. R. 
Mendelson, B. 
Simmons, G. F. 

White, A. J. 

!Inalysis of Metric Spaces (University of Newcastle 1974) 

Foundations of Modern Analysis (Academic 1960) 
Real Analysis-an Introductory Course (Wi ley J 973) 
Methods of Real Analysis (Ginn Blaisdell J 964) 
Introduction to Topology (B1ackie 1963) 
Introduction to Topology and Modern Analvsis (McGraw- Hill 

1963) 
Real Analysis (Addison- Wesley 1968) 
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PART III SUBJECTS 

The Mathematics Department offers two Part III Mathematics subjects, each comprising four 
topics chosen from the list below. It also offers Part 1Il subjects in Statistics, descrihed on page 
44 et seq., and Computer Science, described on page 71 et seq. 

Students wishing to proceed to Honours ill Mathematics arc required to take Matlwmalics llIr\ 
and at least one of Mathematics lIlB, Computer Science III or Statistics Ill. Students wishing to 
proceed to Combined Honours are required to take Mathematics IlIA togctlwr with the 
appropriate subject from Schedule fl. Students proceeding to Iionours will also be reqUired to 
study additional topics as prescribed by the Heads of the Dcpartllwnls concerned. Students 
proceeding to Honours arf' required to prepayp under supervision, and deliver in a half-hour 
session, il seminar paper and may submit this paper as their essay requirement for 
Mathematics llIA. 

Passes in both Mathematics lIA and IIC are prerequiSite for entry to Mathematics lIlA, and 
Mathematics lIlA is pre- or corequisite for Mathematics IIIB. It will be ass\lIned that students 
taking third-year topics in 1982 have already studied topics CO, D, K and L in 1981 (or C, D, 
E, K and L if passed prior to 1978) in their ParI II subjects. 

Students from other faculties who wish to enrol in particular Part III topics, according to the 
course schedules of those Faculties, should consult the pdrticulars of the list below, and 
should consult the lecturer concerned. In particular, the prerequisites for subjects may not all 
apply to isolated topics. 

Student's wishing to enrol in Statistics III should avoid taking topics R, U and Y as Mathematics 
lllA topics, and students wishing to enrol in Computer Science III shoulclnote that topics 0, 
TC and Z may be chosen as topics in either Mathematics IlIA or Computer Science Ill, but not 
both. 

Summaries of these topics, together with texts and references, appear on page 44 et seq. ofthi5 
handbook. 

Ust of Topics for Part III Mathematics 

Topic 
I'M Foundations of Mathematics 
M General Tensors and Relativity 
N Variational Methods and Integral Equations 
o Mathematical Logic and Set Theory 
P Ordinary Differential Equations 
I'D Partial Diflerential Equations 
PL Programming Languages and Systems 
Q Fluid Mechanics 
QRS Quantum, Relativistic and Statistical Mechanics (not offeree! 

in 82, but offered in 83) 
R Theory of Statistics 
S Geometry 
ST Sampling Theory 
T Group Theory 
TC Theory of Computing 
U Regression, Design & Analysis of Experiments 
V Measure Theory & Integration 
W Functional Analysis 
X Rings & Fields 
Y Theory of Probability 
Z Mathematical Principles of Numerical Analysis 
GT Applied Graph Theory 
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Prerequisite(s) 
K,L 
CO 
CO 
K,L 

CO, D, L 
CO 

CO 
CO 

H 

H 
D, K 

CO, F 
}I 

L 
B, CO, D, K, L 

D, K 
CO, H 
CO, D 

D 



Some topiCS may be offered in alternate years, and, in particular, some may be available as 
Mathematics IV topics. 

The selection rules and definitions of the Part III subjects follow. 

663100 Mathematics iliA 

Prerequisites 

Hours 

Examination 
Content 

Mathematics IIA & lIC 

4 lecture hours and 2 tutorial hours per week 

Each topic is examined separately 

A subject comprising Topic 0, together with three other topics, at least one of which should be 
from the set(M, Q, QRS, ST, U, R), and at least one from the set(S, X, T, V, W). The final choice of 
topics must be approved by the Head of the Department. The topiC PL will not normally be 
included in this subject. In addition, students taking this subject will be required to complete 
an essay on a topiC chosen from the history or philosophy of Mathematics. Students should 
consult members of academiC staff regarding their choice of topics. 

663200 Mathematics 1118 

Prerequisite or Corequisite 

Hours 

Examination 
Content 

Mathematics lilA 

4 lecture hours and 2 tutorial hours per week 

Each topic is examined separately 

A subject comprising four topiCS chosen from the topics listed above. Students should consult 
members of academic staff regarding their choice of topics. The final choice of topics must be 
approved by the Head of the Department. 

Notes 
I. In order to take both Mathematics IlIA and Mathematics IIlB, a student must study eight 

topics from the above with due regard to the composition of Mathematics IlIA 
mentioned above. 

2. Students whose course includes a subject from Schedule B may have their choice of 
topics further restricted. 

3. Students aiming to take Mathematics IV may be required to undertake study of more 
topics than the eight comprising the rna Part III subjects. 

663300 Statistics III 

Prerequisites 

Hours 

Examination 
Content 

STATISTICS SUBJECT 

Mathematics IIA and IIC (including topics CO, H & I) 

4 lecture hours and 2 tutorial hours per week 

Each topic is examined separately 

A subject comprising four topiCS: Topics R U, ST, Y. 

PART III TOPICS 

663210 Topic FM - Foundations of Mathematics <,~ R F. Berghollt 

Prerequisites Topics K & L 

Hours 

Examination 

I lecture hour per week and I tutorial hour per fortnight 

One 2-hour paper plus several assignments and short tests 
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Cont~nt 

First and second year topics have introduced the rCdl numbers nXiOl11<1tically. But what 
reasons do \\'e have for dssuming the existence or a unique real number system? Where do the 
dxioms come from') Why stop \Vith the redl, or complex, numbers? This topic is aimed ,11 
answering such questions. The second half of the topic will rleal with Euclidean geometry: 
first as done by the Greeks, to find its strengths and nnws; second as "tidied-lip" by modern 
mathetnaticians. 

Text 
l'.ndertol1, H. B. 

References 
Birkhoff, (;. & MacLll1e, S. 

Burrill, C. W. 
Cohen, L. & Ehrlich, G. 

Couremt, R. & Robbins, H. 
Hillrnos, P. 
Landcltl, E. 
MdcLane, S. & Birkoff, G. 
Wilder, R. 

Elements of Sel Theory (Academic 1977) 

JI Survey 0/ Modem Algebra 3rd cdn (MacmilLn 1965) 
Foundations of Real Numbers (Mc(;raw-Ilill 1967) 
Ihe StruC11lre of the Real Number System (Van Nostrand 1963) 
What is Mathematics) (Oxford 1961) 
Naive Set Theory (Van Nostrand 1960) 
Foundations of Jlnalysis (Chelsea 1951) 
Algebra 2nd cdn (Macmillan 1979) 
Introduction to the Foundation of Mathematics (Wiley 1965) 

663101 Topic M - General Tensors and Relativity - P. K. Srnu 

Prerequisites Topic CO 

J[ours I lecture hour per week and 1 tutorial hour per fortnight 

Fxamination One 2- hour paper 

Content 
Covariant and contr,wariant vectors, general systems of coordinates. Covariant differentia
tion, diHercntial operators in general coordinates. Riemannian g(,ometry, metric, curvat.ure, 
geodeSics. Applica1ions of the tensor calculus to the theory of elasticity, dynamics, 
electromagnetic field theory, and Einstein's theory of gravitation. 

Text Nil 

References 
Abram, J. 

Landau, L. IJ. & 

Lifshitl" E. M. 
Lichncrowicz, A. 
Tyldesley, J. R. 
Willmore, l' J. 

Tensor Calculus through Differential Geometry (Butterworths 
1965) 

The Classical Theory of Fields (Pergamon 1962) 

Elements of Tensor Calculus (Methuen 1962) 

An Introduction to Tensor Analysis (Longman 1975) 
An Introduction to Differential Geometry (Oxford 1972) 

663102 Topic N - Variational Methods and Integral Equations - T. K. Sheng 

Prerequisite 

Hours 

Examination 

Content 

Topic CO 

I kcture hour per week and I tutorial hour per fortnight 

One 2- hour paper 

fixed end point problems. Weak, strong, global, minima. Moveable boundaries, corner 
conditions. Isoperimctric problems. Direct methods of solving variational problems, 
Rayleigh-lliV method, Galcrkin methoci. Sturm-Liouville eigenvaltH,-eigenfunction problems. 

Fredholm equations. Volterra equations. Finite difference method. Contraction mapping 
principle. Successiw approximation method. Integral transforms. 

Text Nil 
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References 
Arthurs, 1\. M. 
Elsgolc, L F. 
Ilochstddl, H. 
KdnIVal, R.I'. 
Weinstock, It 

Complementary Variational Principles (Pergamon 1964) 
Calculus oj'Variations (I'eragolll 1963) 
Integral Fquations (Wilcy-Interscience 1973) 
linear Integral Equations (Academic 1971) 
Calculus oj' Variations (Mc(;raw-Ilill 1952) 

663103 Topic a ~ Mathematical Logic and Set Theory ~ W. Brislcy/R. W. Robinson 

Prcrequisites 

Hours 

Fxamination 

Content 

Topics K & L 

I lecture hour per week and I tutorial hom pCI' fortnight 

One 2-hour pdper 

Forrn.,lisdtion of deductive processes as inference rules. Sentential calculus, predicate 
cdlculus, and prcdic.1te cdlculus with equality. First order theories; consistency, indepen
dence, .mel cOlllpleteness. (I':xallljllcs will be taken from the llsual mathematical systems). 
(;oele]'s Theorem. Set Theory: qllestions of c;mlinality and of ordering. The continuum 
hypothesis. Zorn's Lemma ond the Axiom of Choice. The place of the paradoxes, and their 
consequcl1ce:-., 

Texts 

Rej'erenecs 
Crossley, J. et ill. 
Enderton, I!. Il. 
Hdlmos, P. R 
J-Iayden, G. E. & 

Kennison, J. r. 
J Jofstadter, D. R 

Kleene, S. C. 

Lipschutz, S. 
Margaris, A. 
Mendelson. E. 

Notes i1Vdilable from the Mathematics Department 

What is Mathematical Logic? (Oxford 1972) 
A Mathematical Introduction to Logic (Acildemic 1972) 

Naive Set Theory (Springer 1974 and Van Nostrand 1960) 

Zermelo-Pruenhel Set The07Y (Mernll 1968) 

Godei. Escher. Bach: an Eternal Golden Braid (llarvester Press 
1979) 

Mathematical Logic (Wiley 1967) 
Set Theory and Related Topics (Schaum 1964) 
First Order Mathematical Logic (Blaisdell 1967) 
Introduction to Mathematical Logic 2nd edn (Van Nostrand 

1979, paperback) 

663104 Topic P -- Ordinary Differential Equations -- J. G. Couper 

Prerequisites Topics CO, D & L 

IIOlJrS 

Examination 

Content 

I lecture hom per week and 1 tutorial hour per fortnight 

One 2- hom paper 

Stability for linear systems with constant coefficknts, Existence, uniqueness and properties 
of solutions for non-linciH systems, Stability of equilibria, Liapunov's methoel. 

Text Nil 

Rej'erences 
Coppel, W. A. Stability and ilsymptotic BehaViour oj' Dij'j'erential Equations 

(Heath 1965) 
Hale, J. K. Ordinary Dij'j'erential Equations (Wiley 1969) 
Hirsch, M. W. & Smale, S. Dij'j'erential Equutions, Dynamical Systems and Linear Algebra 

(Academic 1974) 
Jordan, D. W. & Smith, P. Nonlinear Ordinary Dillerential Iiquations (Oxford 1977) 
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663108 Topic PD -- Partial Differential Equations ~ W. T. r. I.dU 

Prerequisite ropic CO 

flours I kctmc hour Jwr week and I tutoridl hour per fortnight 

Hxaminatiol1 

Content 

One 2-hour p,lper 

first order cqudti()I1::l dlHl higher ord('r equations. The Laplace equation, the WdVC f':qu<1tion 

and the diflusion equdtion. Integrdl transforllls, Green's function and other flwlhods. 
Application, in dynamics, fluid mech.lIlics, hedt flow, potcntidl theory, etc. 

Text Nil 

References 
Courant, R. & lIilbert. D. 

Epstein, B. 

i!a,lck, W. & VVelHlldll(l, W. 

Smith, iYl. (;. 

Sneddon, I. N. 

Methods oj' Milihematiral Physics Vol. II Partial Dij'j'erential 
Equations (Interscicnce 19(6) 

Parlial Dij'j'Nenrial Fqu(J{ions~an [nlro<iuclioll (McGrdw-Jlill 
1962) 

l.eclures Oil Partial and Pilaj'/ian Diffcrential Equations 
(Perg,lfnon 1972) 

Introduciion to Ihe lheory oj' Partial Difj'!'renli(11 Equations (V.lIl 
Noslr.!1ld 1%7) 

Elemenls oj' Partial IJij'I'erenlial Equations (McGraw-llill 1957) 

663211 Topic PL ~ Progra.mming Languages 11 Systems ~ W. f) Wdllis and D. W. E. HIott 

Prerequisite 

HOurs 

EWl7linalion 

Content 

Knowledge of FORTRAN am! PASC;,\1. 

lli2 lec1mc .me! tUtorid! hours per week 

One 2-hour jldlwr 

Survey .wd detdiled l'Cllllpdrisol1s of tl11' properties of representative langlldgcs of various 
types with speciAl consideratioll of some of l.ISP, SNOBOL, API., C, AI.GOL 68. Kevil'w of the 
llllItual influences I)('t\\e('n the design of lilllgllages dnd the nelture of tlw dpplications for 
\\'hich the langu.lges II,lV'P origin,lIly ilecn intended. 

texr Nil 

Rej'erences 
Flson. (vI. 

(;iflljlcl, .J. 
GrislV'()ld, R. [ ct ell. 

Pratl. T W 

Sammet, J. I-.. 

Sik!oss\" I.. 
Tucker, A. B 

Concepts of Programming !,a ngll ages (Science Research 
Associatces 1973) 

A(qorithms In SNOBOI.4 (Wiley 1976) 

The SNOliUl.4 Programming Umguage 2nd etln (Prentice-f-]nll 
1971 ) 

Programming !.anguages Design and Implementation (Prentice
liall 1')75) 

Progrl1ml/ltn,~ Languages. JIislory and Fundamentals (Prentice
II all 1969) 

fel~" )(11h USP (Prentice-J-IellI 1975) 
ProgramtntnJ.i Languages (iVIc(;r.nv-J-lill 1977) 

663105 Topic Q ~ Fluid Mechanics ~ W. Sumlllcrticlcl 

Prerequisite 

!fours 

Examination 

Colttent 

Topic CO 

I lecture hollY per we('k .md 1 tutori.ll hom per fortnight 

One 2-flour poper 

Ba,ic concept'· continulllll, pressure, Viscosity. Derivdlioll of the equations of motion for a 
re.il incompressible fluid; Poiseuille dlHl Stokes' bOllndary layer flow, Dynamical Similarity 
cine! the Reynolds I1nmlH'Y I'low <1t high !(eynolds nurnlwr; ideal (non-viscous) fluid; 
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simplification olthe cljudtions of motion: Bernoulli e'lucltions; tlw cdse of irrotcltioncll flow; 
Kelvin's cirnIl,ltion theorem. Invcsligdlioll of simple inotational inviscid flows; IIYO

dimensional flows; circulation; axisymmetric flolV around sphere; virtual mass. Gener,ltion of 
vorticity elt solid bound,nics; bOl1nd,lTV layers ,111<1 their growth in flows which arc initidlly 
inoidlional. 

TeXI 

References 
Bcltclwlor, G. K. 
Chirgwin, B. II. & Plulllpton, C. 

Curle, N. & Davit'S, II. J. 
Goldstein, S. (ed) 

Milne-Thompson, L. M. 

Nil 

An Introduction to Fluid Dynamics (Cambridge 1967) 
Elementary Classical Hydrodynamics (Pergamon 1967) 
Modem Fluid Dynamics Vols I 8< 11 (Van Noslrolnd 1968, 1971) 
Modem Developments in Fluid Dynamics Vols J 8< 11 (Dover 

1965) 
!71eoretical Hydrodynamics (Macmillan 1962) 

663212 Topic QRS - Quantum, Relativistic and Statistical Mechanics --- C. A. Croxton 
(not offered in 1982) 

Prerequisite 

HOllrs 

Examinalion 

Content 

Topic CO 

1 I<:cture hour per \Veek dnd I tutorial hour per fortnight 

OIle 2- hour pdper 

Classical Lagrangi,m and Ilamiitonian Illechanics, Liouville theorem. 

Statistical Mechanics: basic post\llate; microcanonic,li ensemble; equip,Hlition; classical 
ideal gds; call(JI\icdl ensemble; energy fluctuations; grdnd canonicdl ensemble; density 
fluctuation; quantum sldtistical rnedldllics; density matrix; ideal Bose gas; ideal fermi gdS; 
white dWdrf stars; Bose-Einstein condensation; superconductivity. 

Relativity: Galiean dJld Lorcnli. tr,lllstormdtions; simultaneity; l-itLger,lld- Lorentz contraction; 
elpparcnt volume of a moving body; time dileltion; the clock p.nadox. 

Quantum mechdnics; the w;]ve-pdrticle cluellity; concept of prollolllility; development, solution 
olnd interpretation of Schrodinger's equ,Hions in one, two dlHI three dimensions; degeneracy; 
Heisenberg unc<:rtolinty; lllo1<'culdr structure. 

Text Nil 

References 
Croxton, C. A. 

rong,l'. 
Jluang, K. 
Landau, L. D. & Lifshitz, E. M. 
Resnick, R. 

Introductory h'igenphvsics (Wiley 1975) 
lilementary Quanlwn Mechanics (Addison-Wesley 196B) 
Slatistical Mechanics (Wiley 19(3) 
Statistical Physics (Pergdlllon 1968) 
introduction to Special Relativity (Wile\ 1968) 

663106 Topic R - Theory of Statistics - A. J. Dobson 

Prerequisite Topic II 

HOllrs 

Examination 

Content 

I lecture huur per week and I tutorial hour per fortnight 

One 2-ilour paper 

Sampling distributions. Random vectors alld multivariate distributions. Methods of 
estimation: moments, mdximUlll likelihood. Properties of estimators: bias, sufficiency, 
minimum variance, etc. Ilypothesis testing: Neyman- Pearson lemma, likelihood ratios. 
Bayesian methods. Non-polrametric statistics. 

Text Nil 
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References 
Cox, D. R. ~, lIinkley, D. V. 
Hogg, R. V. & Crclig, A. J. 

Silvey, S. D. 

lheory of Slalistics (Chapman g Hall) 
InlroducUon to Mathematical Statisl1cs 4th edn (Collier 

Mclcmil1an 1978) 
Statistical Inference (ChclpIlldn & Ifdll 197 S) 

663107 Topic S -- Geometry - T. K. Sheng 

Prerequisites Nil 

!Jours 1 lect1ll'e hour per week and 1 tntoridl hour per fortnight 
L'xamination 

Content 

One 2- hour paper 

Euclidean geometry: axiomatic and ,malytic approach, trdllsformoltions, isometrics, de
composition into plane reflections, inversions, qt1ddratic geometry. 

Geometry of incidence: the real projective plane, invariance, projective transformation, 
conics, finite projective spaces. 

Text Nil 

References 
Blulllentholl, L. M. 
Coxeter, H. S. M. 
Fishback, W. T. 

Meschkowski, H. 

Tuller, A. 

SlUdies in Geometry (rreemoln 1970) 
Introduction to Geometry (Wiley 19(9) 
Projeclive (Jlld liuchdean Geometry (Wiley 1962) 
Unsolved and Unsolvable Problems in Geometry (Oliver & Boyd 

1966) 
A Modem IntTOduction to Geometries (Villl Nostrand 196'1) 

663129 Topic ST - Sampling Theory - R. W Gibberd 

Prerequisite 

Hours 

Fxamination 

Content 

Topic H 

1 lecture hour per week ami I tutorioll hour per fortnight 

One 2- hour paper 

This course covers the statistical principles that are used to construct and ass"ss methods for 
collecting ami analysing clatel from finite populations. Some consideration of the practiCed 
problems will also be given. Topics covered include: simple random sampling, ratio and 
regression estimdtors, stratified sampling and cluster sampling. 
Text 

'Barnett, V. 

References 
Cochran, W. G. 
Kish, L. 

Elements of Sampling Theory (E.U.P. 1974) 

Sampling Techniques 2nd edn (Wiley 1963) 
Survey Sampling (Wiley 19(5) 

663201 Topic T-Group Theory - R. 8. Eggleton 

Prerequisites 

Hours 

Examination 

Content 

Topics D and K 

1 lecture hour pCI' week ami I tutorial hour per fortnight 

One 2- hour paper 

Permutation groups, regular permutations, regular representations, alternating groups, 
Gellois' Theorem, graphs and permutation groups, trolnsitive ami multiply transit ivc groups. 
External and interndl direct products of groups; quotient groups. Normalizers, conjugdte 
subgroups, centre, derived or commutator subgroup; lattice of subgroup:;, modlliar lattice of 
normal subgroups. Sylow theorems, groups of oreler p', PC! or p', finite p-groups. finitely 
generated abelidn groups. Free groups, homomorphisms of free groups, free abelian groups. 
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rett 
LederlTldnn, W. 

References 
Ilaumslag, B. & Ch,mdler, B. 
Ccmnichael, R D. 
Mdcdonald, 1. D. 
Rotman, J. J. 

introduction to Group Theory (Longman 1976) 

Group Theory (Schauill 1%8) 
introduction to tile I'lleor,), of Groups of Finite Order (Dover 1956) 
The Theory of Groups (Oxford 197 S) 
The Theory oj' Groups. An introduction (Allyn and Ildcon 1965) 

663209 Topic TC - . Theory of Computing ~ R 1''1'. Robinson 

Prerequisites Topics CO & F 

flours I lecture hour per week and I tutorial hom per fortnight 

examination 

Content 

One 2-hour paper and aSSignments throughout the comse 

This course will attract science, mathematics and engineering students who are interested ill 
th" theoretical foundations of computer scicnce. Topics studied include the following: 

Mathematical Models of Computers: Finite Automata are introduced as d first approxinMtion 
to a model of a computer and some 01 their properties drC studied. Three equiv,lIent models of 
computation are then introduced and compared. These models ,Ire Turing milchines, counter 
machines, and H'cllYsive functions. Somc of the limits of models of COl11lltltdtion 
(unsolvability) are also discussed. 

IIlgorithmic Aspects of Computation: 1I0w "gooe!" an algorithm do we have for performing 
some computation) Is there dny way in which IVe can S,IY that some algorithm is the "best" for 
accomplishing some task? 

Program Correctness: Methods of program verification arc introduced and discusseci. 

corIllal Languages and Parsing: Methods of systematically and formally specifying the syntax 
of programming languages are discussed, Some parsing methods Me introduced. 

Text Nil 

References 
lillo, II. V., Hopcroft, J. E. & 

Ullman, J. O. 
Garey, M. R & Johnson, D. S. 
"opcroft, J. E. & Ullman, J. l), 

Tile Design and Analysis of' Computer Algorithms (Addison
Wesley 1974) 

Computers and Intractability (Freeman 1979) 
Formal Languages and Their Relation to Automata (Addison

Wesley 1969) 

663202 Topic U .- RegreSSion, Design and AnalYSis of Experiments -- R. J. Vaughan 

Prerequisite Topic I I 

flours I lecture hour per week and I tutorial hour per fortnight 

Examination One 2- hour paper 

Content 
The purpose of the course is to familiarise the student with tools for the interpretation of e1ata. 
Minitab ~ use of the PDP 11/'10 ,mel RSTS operating system. General concept of regression, 
General linear model: point estimation, sample distribution of estimators, tests of hypothesis 
including analysis of variance, tests of subhypothescs. Simple and multiple linear regression. 
Polynominal regression. Design of Experiments: philosophy, randomisation, randomised 
blocks including interactions, Latin squares, factorial experiments. 

Text Nil 

References 
Cochran, W. G. & Cox, G. M. 
Fisher, R. A. 
Graybill, F. II. 

Experimental Designs (Wiley 19(4) 
The Design oj' Experiments IIny edn (Oliver & Boyd) 
An introduction to Linear Statistical Models Vol. I (McGraw-Hili 

19(1) 
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Iloe!, P. C;. 

Kendall, M. G. & Stlldrt, II. 
Peng, K. C. 

introduction to Mctilematical Statistics 4th ",In (Wiley 1971) 
ihe Advanced Theory oj'Statistics (Griffin 19(6) 
Tlie l)esign and Analysis oj'Scientific fxperiments (Mldisoll

Wesley 19(7) 

663203 Topic V .- Measure Theory & Integration ~ V. Ficker 

Prerequisite 

Hours 

Examination 

Content 

Topic L 

I lecture hour per week cine! I tutorial hour pCI' fortnight 

One 2-hour paper 

IIlgeilras of sets, Bord sets. Measures, outer nWdSllreS, measurable sets, extension oj 
measures, Lebesgue measure. iVkastJrdble functions, sequences of measuraille functions, 
simple f\1nctions. Integration, monotone convergc'nee theorem, the relation between 
Riemann and L,d)esgue integrals. Lp-spaces, completeness. Modes of convergence. Product 
spaces, F\1bini's theorem. Signed measures, Hahn decomposition, Rddon-Niko(\ym tiworcill. 

Text Nil 

References 
Bdrtie, R. G. 

de Barra, Ci. 

Halmos, r. R. 
Kolmogorov, A. N. & 

romin, S. V. 
Munroe, IVI. F. 

The ElemPnts oj'integration (Wiley 19(6) 
Introduction to Measure. fheory (Van Nostr,lIld 1974) 
Measure Iheory (Van ~ostrand 1950) 
Introductory Real Analysis (Prent icc- Hdll 1970) 

introduction 10 Mrasure and Integration (lIddison W"sley 1953) 

663204 Topic W - Functional Analysis ~ .I. H. Giles 

Prerequisites Topics fl, CO, fl, K, I 

Hours 

Examination 

Content 

I lenure hotll' per IVc('k al)(1 I tutorial hour per fortnight 

One 2- hom pdpcr 

Hilbert space, the geometry of the SPdC(~ dlld the rcpr('sentation of continuous lill"ar 
functionals. Opcrdtors on lIi1bert space, adjoint, self-adjoint dnel projectiOll operators. 
Complete orthonormal sets and Fourier alldlysis on !lilbcrt space. 

Ballach spaces, topological dnd isometric isomorphisms, fillite dimension,)1 SP,ICCS dllCl their 
properties. Dual spaces, the lIahn-lldIlach Theorem and reflexiviiy. Spaces of operators, 
conjugate operators 

Text 
Giles, J. R 

Rej'erences 

Banach, S. 
Brown, A. L. I{ I"lge, A. 
Giles, J. R 

Kolmogorov, 1\. :\. & 
Fomin, S V 

Krcysig, [
Liusternik, L. 1\. & 

Soholev, U. J. 
Simmons, G F 

Taylor, A. E. 
Wilansky, A. 

Analysis oj' Normed Linear Spaces (University of Newcastle 
1976) 

Theorie des Operations Unfaires 2nd edn (Chelsert) 
Flements of Functional Anlllysis (Van Nostrand 1970) 
Analysis of Metric Spaces (University or Newcastle 1975) 
Elements of tile Theory oj' Functions and Functional Analysis 

Vol. I (Grayloch 1957) 
Introductory Functional AnalYSis with Applications (Wiley 1978) 
Elements oj' Functional Analysis (Frederick Unger 19(1) 

introduction to Topology and Modern Analysis (McGraw- flil! 
19(3) 

introduction to Function()1 ilnalysis (Wiley 1958) 
Functional Analysis (Blaisdel: 1964) 
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66320S Topic X - Rings and Fields - M. J. Hayes 

lopics D & K 

I lecture hour per week dlHI I tutorial hom per fortnight 

One 2- hollY paper 

Prerequisites 

lIours 

Examination 

Con ten I 
Rings d!l(! fields, ideals. Fuclidean rings, unique factorisation dOllldins, fclctoris,ltion of 
polynomials. Extension fields. AIgdJr,lic ,me! transcendent"l numiJers. Trisection of angle, 
duplic"tion of cube, squMing of circle. rinite fields. (;dlois theory, solvallility by r"dicals, 
lInsolvallility of general quintic by rddicdls, construction of H'gular n-gons. 

Text Nil 

References 
Ilirkhoff, G. I). & 

Mac!.ane, S. 
lIerstei Il, I. N. 
KcIpldnsky, I. 
Stewart, !. 

A Survey of lvfodern Algebra (McIclHilian 1953) 

Topirs ill 11Igcbra (Wiley 197 S) 

Fields and Rings (Chicdgo 1969) 
Galois ll1eory (Chapman & H"I! 1973) 

663206 Topic Y - Theory of Probability - V. Fickcr 

Topics CO & II 

I lecture hour per \\{'ck dlHI I t\ltoridl hour per fortnight 

One 2-ho\1l p"pcr 

Prerequisites 

!lollrs 

Examination 

Content 
Probability spaces, random variables, illtcgrdtion of rdndolll vdrialllcs, \'.uious types oj 

convergence of random variables, conditional expectations, independence of random 
vdriables and products of probability spdces. Introduction to stochdstic processes. 

Texl Nil 

References 
Burrill, C. W. 
Cox, D. R & Miller, H. D. 
Feller, W. 

Kingman, J. F. C. 

& Taylor, S J. 
Laha, R. G. & Rohatgi, V. K. 

Loeve, M. 

Measure, Integration and Probability (Mc(;raw-Ilill 1972) 

l7le 711eory of Stochastir Processes (Chapm,m cII\(! llall 1967) 
An Inlroduction to Probability 711eory and its ApplIcations Vol. 1& 

II (Wiley 1968) 
Introduction 10 Measure and Probability (Cambridge 19(6) 

Probability Theory (Wiley 1979) 
Probability IJreory (Van NostralH! 19(0) 

663207 Topic Z - Mathematical Principles of Numerical Analysis - D L S :v!cEIIVdin 

Prerequisites 

Hours 

Examination 

Content 

Topics CO and D; some experience ill programming 

computers is assumed 

1 lecture hour per week cInd 1 tutorial hom per fortnight 

One 2-hour paper 

Solution of linear systems of algebraic equations by direct and linedr iterative methods; 
particular attention will be given to the influence of vdlious types of enors on the numerical 
re~ult, to the general theory of convergence oftlw latter class of methods cInci to the concept of 
"condition" of a system. Solution by both one step ,md multistep methods of initial v,Iiue 
problems involving ordinary differential equations. Investig,ltion of s(,lbility of linear 
marching schemes. Boundary value problems. Finite-ciifference and finite-element methods 

of solution of partial differential equations. 

Text Nil 
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References 
Ames, W. F. 

Cohen, A. M. et ill. 

Conte, S. D. & de Boor, C. 

Forsythe, G. L, Mdlcolm, 
iI-I. A. & Moler, C. B. 

Isadcson, L & Keller, I I. M. 
Lambert, J. D. & Wait, R. 

Mitchell, A. R & Wait, R. 

Smith, G. D. 

Numerical Methods for Partial mlTerential /;'l{lwtiollS (Nelson 
19(9) 

Numerical Analysis (lVIcGr,HV-! Iill 1973) 

Flementary Numerical Analysis 3rd eeln (iVlcGraw-Hili 19f1O) 

Compuler Methods for Mathematical Computatiolls (pf(~ntice-

H,tlI1977) 

Analysis of Numerical Melhods (Wiley 196b) 
Computational Methods in Ordinary Differential F.'lllatIOIlS 

(Wiley 1973) 
The Finite Element Melhod III Partial Differential i:'ql1atiol1s 

(Wiley 1977) 
Numerical Solulion of Partial J)lfli!renlial Equations' Finite 

Difference ivlethods (Oxforci 1978) 

663134 Topic GT -- Applied Graph Theory - W. Il. Wallis 

Prerequisite 

Hours 

Examination 

Conte1!C 

Topic Il 

I lecture hour per week dlHI I tutoridl hour per fortnight 

01'" 2- hour pdp"r 

Introductory concepts of graph theory: graphs, digraphs, walks, prlths, cycles, matchings, 
colourings, plan,Hity. Euler and Hamilton \Valks dnd applications. Personnel assignment "nd 
timctabling. Stordge dllocation. 

Trees. The llliniIlldl sPdnning 1Iee. Distance; cOlllmunication networks and org"nisdtion,r1 
structure. Tree counting. Tlw vector spaces associdted with a graph. 

GrcIphs ,md lwtworks. Electrical dpplicdtion Kirchhoff's law, s"udYing the squdre. 
Commodity nfOtworks, tlw llldX flow-mill cut theorem, feasible flows, supply and demand 
problems. 

Criticdl path analysis. The shortest roote problem and dynamic progrdlmning. 

Vdrio\ls applic,ltions in the soci"l scipnu's. 

Texl Nil 

References 
Bondy, J. 1\. & Murty, U. S. R. 
Street, A. P & Wallis, W Il. 

Wilson, R J. 
Wilson, R. J. & Beilwke, I.. W. 

664100 Mathematics IV 

Prerequisites 

Graph lJleory with Applications (Macrnill,m 1977) 

Combinational Theory: An Introduction (Charles 
Reserlrch Centre 1977) 

IntroductIOn to Graph Theory (Longm,llr 1972) 

ilpplications of Graph Theory (Academic 1979) 

PART IV SUBJECT 

BabIJage 

Mathematics lfIA dnd .It [('dSt one of Mathematics IfIll, 
Computer Scil'nce III or Statistics III anc! ddditional work cIS 
prescriilpd ily the Heac! of the Ikpartllwnt of McItlwmatics. 

A student desiring ddmission to this subject should apply in 
writing to the Head oftl", Department hdore 20th December 
of the preceding year 

Students who hiwe passed Computer Science III may, with 
the permission of the lIead of the Depdrtment of Mathe
matics, select not more than half of theirtopics of study from 
d snpplement,rry list of courses related to computer science 
and given in other departments. This lisl is printed on pdge 
(,fl. 
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Hours 

Examination 

Content 

At least H lecture hours per week over one full-time year or 4 
lecture hours per week over two part-time years. 

At least eight 2-hour final papers. 
A thesis, i.e. a study under direction of a special topic using 
relevant published material and presented in written form. 
The topics offered may be from any branch of Mathematics 
including Pure Mathematics, Applied Mathematics, Statis
tics, Computer Science and Operillions Research as ex
emplified in the puhlication Mathematical Reviews.Work on 
this thesis normally starts early in February. 

A selection of at least eight Part IV topics. Summaries of topics which may be offered follow. 

PART IV TOPICS 

664137 Introduction to Category Theory - R. F. llcrghout 

Prerequisites 

Hours 

Examinal10n 

Content 

Topics Fiv!, T or X 

About 27 Iect me hours 

One 2-hour paper 

This course is geared to an examination of the concept of "naturality" in mathematics. 
Categories and functors will be introduced as unifying concepts underlying much of 
mathematics. Adjoint functors will be discussed in some depth and illustrated by applications 
to various branches of mathematics, particularly group theory. The existence of adjoint 
functors under certain conditions and a monadic approach to universal algebra will enel the 
course. 

Text 
MacLane, S. 

References 
Arbib, M. & Manes, 1-:. G. 

Dickson, S. 

Categories for the Working Mathematician (Springer 197 I) 

Arrows, Structures and Functors.' 17w Categorical [mperal1ve 
(Academic 1975) 

An Introduction to Categorical Algebra (Obtainable from 
Mathematics Department) 

664151 Radicals & Annihilators - R. F. Berghout 

Prerequisites 

Hours 

Examination 

Content 

Topics FM, T or X 

About 27 lecture hours 

One 2- hour paper 

This topic will briefly outline the classical theory of finite dimensional algebras and the 
emergence of the concepts of radical, idernpotence, ring, chain conditions, etc. Hopefully 
thus set in perspective, the next part will deal with the Artin-Hopkins-Jacobson ring theory 
and the Significance of other radicals when finiteness conditions are dropped. The relations 
between various radicals, noetherian rings, left and right annihilators and the Goldie-Small 
theorems will end the topic. 

Text Nil 

References 
Cohn, P. 
Divinsky, N. 
Herstein, J. N. 
Kaplansky, I. 

Algebra Vol. 2 (Wiley 1977) 
Rings and Radicals (Allen-Unwin 1964) 
Non-commutative Rings (Wiley 1968) 
Fields and Rings (Chicago 1969) 
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McCoy, N. 
Tolkien, J. R. K 
Wagner, R. 

lhe lheory of Rings (McMillan 1965) 
The Fellowship of the Ring (Allen-Unwin 1974) 
ihe Ring of the Nibelungen (Philips 1973) 

664157 Concurrent Programming Techniques - D. W. E. Blatt 

Prerequisite 

flours 

Examination 

Content 

Topic Te or Computer Operating Systems 

About 27 lecture hours 

One 2- hour pi'pcr 

Methods of controlling concurrent dctivllics in a computer or d mUltiprocessor system. Time 
dependent errors, [unct ional systems, tile deadlock problem. Semaphores, simple and 
conditional critical regions, message huffeL;, event queues, HOdIc's monitor construct. path 
expressions. Theory of communicating sequential processes. Languages used for structured 
concurrent programming: Concurrcnt Pdscal, C, Modula, Ada. H,mlware architectures to 
support concurrent processing, e.g. matrix H\ultiplic,ltion with processor drrays. Practical 
work in C (modifying Unix in((:rnals) dnd Concurrent Pascal (writing a small concurrent 
system). 

Text 

References 
Kl'Hlighdn, B. W. 8, 

Ritchie, D. 7\1. 
Mead, C. 8, Conwav, L. 
Wegner, P. 

Nil 

The C Programming Language (Prentice- Hall 1978) 

introduction to VLSi Systems (Addison- Wesley 1980) 
Programming with Ada.' An introduction by Means of Graduated 

Fxamples (Prentice- lIall 1980) 

664166 Symmetry - W. Brisky 

Prerequisites Topics Il and I< 

flours 

Examination 

COlllenl 

About 27 lecture homs 

One 2- hour paper 

A course dealing with vdriolls aspects of symmetry. Matters discllssed will include: invarianc( 
of lattices, crystals anel associated fUllctions and (''1\(dlions; permutation groups; finite 
geometries; regular dlld strongly-regular graphs; designs; ldetiedl configurations; "classical" 
simple groups. Mathieu groups. 

Text Nil 

References 
Biggs, N. 
Carmichael, R. D. 
Ilarary, F. 
LOlllont, J. S. 
White, A. T. 
Wiel<lnclt, II. 
Wilson, R. J. 

Finite Groups of Automorphisms (Cambridge 1971) 
Groups of Finite Order (Dover reprint) 
Graph Theory (Addison- Wesley 1969) 
Applications of Finile Groups (Academic 1959) 
Graphs. Groups and Surfaces (North-Ilolland 1973) 
Finite Permutation Groups (Academic 1964 et seq) 
Introduction to Graph Theory (Longrnan 1972) 

664169 Nonlinear Oscillations - J. C;. Couper 

Prerequisite Topic P 

Hours Abo11t 27 lcet ure hours 

Examination One 2- hour papcr 

Content 
Physic,ll problems OftCIl give rise to ordinary differential equations which have oscillatory 
solutions. This course will be concerned with the existcnce and stability of periodic solutions 
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01 soch ciifkrential equations, and will cov{'r the following subjects: Two-dimensional 
dlltonolllOllS systems, limit sets, dnd the Poincare- Bemlixson theorem, Brouwer's fixed point 
theorem and its usc in finding periodic solutions, Non-criticdl Iil\('dr systems and their 
pcrturb,llions, The lll<'lhod of averaging, Frequency locking, jump phenomenon, and 
subh,lYlllonics. Bifurcation 01 periodic solutions. Attention will be pdid to applications 
throughout the course. 

Texi 

Reference.')' 
Ildie, .I. K. 
Ilirsch, M. W. & Smale, S. 

Marsden, J. E. & 

1vlcCr.lCken, 1vl. 
Ndyfeh, ;\. I L /, Mook, Il. T 
Stoker. .I. J. 

Nil 

Ordinary {)ifferential Eq1lations (Wiley 19(9) 
Differential Equalions, lJynamical Systems and Linear Algebra 
(Academic 1974) 
The Hopf Bifurcation and its Applications (Springer- Verlag 1976) 

Nonlinear Oscillations (Wiley 1(79) 
Nonlinear Vibrations (Wil"y 1 <)50) 

664170 Many-body Theory - Not offered in 19H2 

Prerequisites 

Hours 

FmmirwCioll 

Content 

Nil 

About n lecture hours 

One 2-ho\1(' paper 

Ciuster-r1i,rgr,rlllmclt ic: exp<insions-low density solutions; integroclifferential equations (BG Y, 
HNC, PY)- high density solutions; qUclntum liquids-Wll-Fcenburg fermion extension; 
nunwrical solution of integral equations; phase transitions-diagrammatic approach; critical 
phcnomend; the liqUid surface; liquid metals; liquid crystals; molecular dynamics and Monte 
Carlo computer sillllll,Hion; irreversibility; transport phenomena. 

Tex! 
Croxton, C. A. 

Reference 
Croxton, C. 1\. 

Introduction to Liquid State PhYSics (Wiley 1975) 

Liquid State Physics-A Statistical Mechanical Introduction 
(Camhridge 1974) 

664120 Quantum Mechanics --- Not offered in 19H2 

Prerequisites Nil 

Hours About 27 leelme hours 

Examination 

Content 

One 2-llOUY paper 

Operators; Schrorlinger equation; one dimension"l motion; parity; harmonic oscillator; 
angular momentum; central potential; eigenfunction; spin ami statistics; Rutherford 
scattering; scattering tlleory phase shift analysis; nucleon-nUCleon interaction: spin
dependent interaction; operators dnd state vectors; Schrodingcr equations of motion; 
! feisenIJerg equation of Illotion. Quantum molecular orbitals; hybridization; LCAO theory; MO 
theory. 

Texis 
Croxton, c:. A. 
Matthews, P. T. 

Introductory Figenphysics (Wiley 1974) 
Inlroduction to Quantum Mecilanics (McGraw- Hill 196H) 

664171 Algebraic Number TIleory --- R Il. Eggleron 

Prerequisites 

flours 

h'xamination 

Topic 'I' or X 

About 27 lecture hours 

One 2- hour paper 
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Content 

A genetic dpprodCh to <1lgcbraic nlllllber theory as it ,nose out of the study of Fermat's Last 
Theorem. The COllrse, cbsely following the prescribed text, covers tile following topics: 
Selected diophantine equations, method of infinite descent, slims oftlVo squMes, sums of two 
cubes, sums of two fifth pOlVers, cyclotomic integers, ide<11 fdctorS alHl divisibility tllPory, 
equivalent divisors, CldSS numiler, regular primes, Fuler's product fortnuld, chdracters, units, 
the ddSS numlwr fonnuld, divisibility for quarh,Hie integers, the divisor clas" group, generd, 
binary quadrdtic forms. 

J(!xt 
EdWilrfls, II. M. Fermat:, f.ast Theorem: JI Celletic Introduction 10 Number Theory, 

Gradu,He Te'.ts in Mdthelllatics 50 (Springer 1(77) 

664172 Generalised Linear Statistical Modelling" - J. R. l.<ilHlis dnd 1\. J. Dobson 

Prerequisites 

[[ours 

iLtamirzation 

Content 

Topics R clnd U 

About 27 I,'c:turc hours 

One 2-hour Pdpm 

The first part of this course covers the generdl line,n models approdch to the dnalysis of 
ll1ultivcHidte categoricdl data. Topics include the multi-factor, mUlti-response fran"'IVoyk for 
tnullidimensiondl contingelH'y tablr,,; product multinomial distrihution; multiv,1)'iate rdylor 
series approximations; weighted least squares: hypothesis formulation, estimation and 
testing within linear models; paramctcriLdtiol1 dnci dlhdysis of fdctorial dlHI rf'rJC~d!('d 
measurement designs including symmetry, agrcement dlHi growth curve models: llH'thoris for 
the analysis of ordinal vClridblcs. Eclctl of these procedures will be illustrated with clctual 
f<'st,arch detd involving n1ultidinwnsional contingency tables. 

The second part covers the theory of gener.llised linear models ,mel illustrdtes how many 
methods for analysing continuolls, binary dnd multiple calegory datcl fit into this fr,nnework. 
Topics include the exponential fdll1ily of distributions; tndxilllUI11 likelihood estimation; 
sampling distributions for goodness-of-tit stdtistics; Iinedr models for continuous ddta 
(regression d!H1 ,1l1alysis of variance): logistic regression; contingency tebles. 

Students will implement these methods using vdrious computer Jldckages which forIII an 
integrdl pan of the course. 

Text 

References 

Lecture notes to be distributed 

A hibliography of research pdlJE'r<; will be availeble 

664153 Algebraic Graph Theory -- R B. Eggleton 

Prerequisite 

flours 

Examination 

Content 

Topic D 

About 27 lecture hours 

One 2- hom paper 

The adjacency matrix of a grClph. Pdth lengths, shortest paths ill a graph. ~pectrum of a grdph. 
Regular graphs dnd line graphs. Homology of graphs. Sp,mning trees. Complexity of d graph. 
rIw determinallt of the ddjaceney matrix. Automorphisms of grdphs. Vertex transitive graphs 
Symmetric graphs, \\'ith attention to the trivalent case. Covering graph of a grdph. Distallce 
transitive grcrphs. Realisebility of intersection arrays. Primitivity <ind imprimitiviry. Minimal 
regular grdphs of given girth. The course will finish with a selection of topics related to vertex 
colourings ane! the chromdtic polynomial, as time permits. 

lim 

Biggs, :-I. Jllgebraic Graph 77leory ICambridge 1974) 
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References 
Bondy, ,J A, & Murty, U S, R 

Harary, F. 

Lancaster, P. 
Wilson, R J. 

Graph Theory with IIpplications corrccted edn (Macmillan 
1977) 

Graph Theory (Addison-Wesley 1969) 
Theory of Motrices (Academic 1969) 
fntroduction to Graph Theory (Longman 1972) 

664173 Mathematical Problem Solving - R. B. Eggl!'ton 

Prerequisites Topic FM or 0 

Hours 

Examination 

Content 

About 27 class hours 

One 2-hom paper 

The class will be conducted by a team of several staff members with interests across a Wide 
spectrum of mathematics. The course will contain a series of mathemiltical problems, 
presented for solution. Participants in the class will be expected to contribute to initial 
discussion of the problems, then to dttempt individual solutions, dnd subsequently to present 
their full or partial solutions. 

In the case of problems solved only partially by individudls, subsequent class discussion 
would be aimed at producing a full solution on a team basis. Finally participants in the class 
will be expected to write up " polished version of tlw statement and solution of each problem. 
The intention of the class is to build up participants' experience in skills appropriate for 
mathematical research. The final examination will be mainly concerned with problems 
actually solvecl during the year. 

Referellces 
References will be suggested during the comse. 

664142 Topological Graph Theory -- R. B. Eggleton 

Prerequisite 

Hours 

Examination 

Can tell t 

Topic CO 

Aboul 27 lecture hours 

One 2-hour paper 

This topic deals wit h drawings of graphs on various surfaces. It wi II begin with a brief 
introduction to the theory of graphs, to be followed by a fairly detailed introduction to the 
topology of surfaces, with p,nticular attention to the classificdlion of surfaces. 

The main graph-theoretic Meas to be h'eated arc: Kuratowski's Theorem characterising graphs 
which can be embedded in the plane; genus, thickneso, coarseness and crossing numbers of 
graphs; chromatic number of a surface and the proof ofthe rour Colour Theorem by Appel and 
Hakin. 

Text 

References 
Blackett, D. W. 

Bondy, J. A. & Murty, U. S. R. 

Harary, F. 

Ore, O. 
Ringel, G. 
White, A. T. 

Wilson, R. J. 

Nil 

lilementary Toplogy: Combinational and Algebraic Approach 
(Academic 1967) 

Graph Theory with IIpplications corrected edn (Macmillan 
19'17) 

Graph Theory (Addison-Wesley 1969) 
Ihe Four Colour Problem (Academic 1967) 
Map Colour Theorem (Springer 1974) 
Graphs. Groups and Surfaces (North/I rolland American 

Elsevier 1973) 
Introduction to Graph Theory (Oliver & Boyd 1972) 
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664167 Measure Theory - V. ricker 

Prerequisite 

Flours 

Examination 

Content 

Topic V 

About 27 lecture hours 

One 2- hour pdper 

ilifferent spaces will be considered and methods of constrnct ion 01' mcasmcs Ollt hest' spaces 
will be discussed. Some properties of the measures involved will be given. 

Text 

References 
Berberian, S. K. 
Burrill, C. W. 
Halmos, P. R. 
Kingman, J. f'. C. £x 

Taylor, S J. 
Munroe, M. E. 
Parthasardthy, K. R 
Rogers, C. A. 

Nil 

Measure and Integratioll (Macmillan 1965) 
Measure. Integration and Probability (McC;r,rW-lIill 1972) 
Measure Tlleory (Van Nostl'iln<1 1950) 
Measure and Probability (Cambridge 19(6) 

Measure and Integration (Addison-Wesley 19')2) 
Probabilily Measures on Metric Spaces (Academic 1967) 
lIausdorff Measures (Cambridge 1970) 

664174 Mathematical Demography and Survival Models - R. W. Gibbercl 

Prerequisite Topic H 

Hours 

Examillation 

Content 

About 27 lecture hours 

One 2- hour paper 

This course presents il flldtherndtical treatment or tlw l(~chniqu('s used in populdtion 
project ions, manpower studies, urban modelling and the stlrvival models used in demography 
and bio-statistics. 

Text 

Referellces 
Elandt-Johnson, R. C. 8, 

Johnson, N. L. 
Gross, A. J. & Clnrk, V. A. 
Kalbfleisch, J. D. & 

Prentice, R. L. 
KeyfitL, N. 

Keyfitz, N. 

Nil 

Survival Models and Data Allalysis (Wiley 1980) 

Survival Distributions (Wiley 1975) 
I'lle Statistical Allalysis of Failure Time Data (Wiley I'lBO) 

Applied Mathematical lJemography (Wiley 1977) 

Introduction to the Ma1i1ematics of Population (Addison-Wesley 
1968) 

664103 Banach Algebra -- J. R. Gi les 

Pre- or Corequisite 

llours 

Examination 

Content 

Topic W 

About 2-i lecture hours 

One 2-hour paper 

A Banach Algebra is a mathematical structure where the two main strands of pure 
mathematical study-the topological and the algebraic-·are united in fruitful contact. TI1(' 
course will cover the following subject maller. Nonned algebras; regular and singular 
clements; the spectrum of an element and its properties; the Gelfand- Mazur theorem; 
topological divisors of zero; the spectral radius and spectral mapping theorem for 
Jlolynominals; ideals and maximal ideals. 

Commutative Banach algellns; the Gelfand theory and the Gelfand representation theorem. 

59 



I\'Pdk tOl'ologll". till' H,ll1,lCil· .ll.llJglll tIWIlII'J1l. [he (yelfclJlci [(Jjlolug\ IIlIOllltiol1s III B,maeh 
dlgcJn cl'S, herIliltidIl 1I,!\ olu! lOllS, the Clclf (111<1- :\cllllllHi<: fepr{,,'-,(,l1tcltlOll theorem for COI11Iflut [\'(' 

H' (tlgclnd.'> \l.lIll(,rlCdj lange oj drt elcmcllt In ,1 Ilorml'ci algt'hrd. reL-l1ioll uf the lltlmencal 
rdllg(' to tile SPPCllllIll: Jr dlgp/nds dfe S\IlllllC(1H dl~('t1"lsion of thl' C;Clfdl1ci-\diIlldrk 

rt'jHCsentdllOIl lhcCHl'1ll tm B" dlgelHcl~ 

\jlpIIC,ltiorl' 01 BdlldCh ,llgelnd theorl 

Ii'r! 

l\oIl'dll. I· g f)UIH'dll 

Referellces 
BdChlllclIl (I & \'dllll. [ 

1\011,.111. I I, DIII1CdIl. 

(iclfand. \1. RdtkOl D .\ 
& Silllu\ (;. I 

'.1IIndlk. \1 A 
RICk,nt, C I, 

SiITIJTlon.'-" (~ 

FunctIOnal 'lnalpls (,\eAdellllc 19(6) 
,I"umenrul Ran,~es of 0pOOlOrs un ,Vormed Spuces and Elements of 

Xormed !llgrhros (C,mlinitige IY'/O) 
Commutarrve VOlmed Rmss (Chebea 19(4) 

,V"rmed Rinps ('.ioordhoff 19S9) 
Ceneral Theorv o{ Bonach·llgrbras (\',m "ostrAIHI 19(0) 
Introductioll 10 7()fJ 0 log \ ond Modem AT/allSis (~1((;rdl\, Hill 

1 %3) 
FrmctlOnul Anal),sis (Rlaisciell 196"1) 

6641 ':i!l Convex Analysis - , R. (;ile, 

Pre· or CorequiSlle 

flours 

Framl7lation 

Con lent 

roplC 1\' 

\hout n lecture hotlY' 

01)(' 2· hour pdpcr 

COll\'cxitv has become an incrC'd'31ngl\ lmportant concept in dlltlh sis: 1I1uch of current 
resedrch III ttlnctioI1dl dt)dlYS1S COllcerns gCl1l'rallslIlg to ('on\('\ fUnCtlOIls, propenH'~ 

jlrl'IIOll,l\ studied for the norm, much of interest 1Il COlli exit\ hels drlsen from ,neas of dPpliecl 
rnatlwrndtic, relateci to fixcd point theory and optlI1llsdtion prohlems. 

\\'c hegin \\ ilh a study of convex sets elnd functions defirwel Clnlinpar spelee, gauges ut com'!" 
sets. separation properties. We then study topology on lrnear spdres generdteel by convex sets 
rnetrisahrlity. Ilorrnahtllt\ ,md finite dlmensiunal CAses We ""ilmine continuity ane! 
S('p,j1',ltion for 10c.J!ly convex spaces, continuity for cornex [ll"crions. We stuely WE'rtk ,md 
I\e"k • topolugles on n()rrneci IIlH'dr spaCt"; convexity properties dnrJ Banitch ,\laoglu 
Theorem. \\c study extreme points of C(Hl\'CX sph. the Krein'~lilrnan theorem We gi\e 
parttcuLn al1ention to the sttIely of differentirttiun of COIH'('" functions on norrned linear 
spaC{;s: Gatcau\. dnd fn?chet Ckn\'clt1\ e, \ld/ur's and Asplund's theorems. 

[ext 
(;iles. J R 

References 
DaV, IV!. \1. 
l)i(,5tel, .1 
Ekeland, I. ,,, Ternan, R. 
(;t1es. J. R. 

Holmes, R B. 

Roherts. A \V & \·drberg. J). , 

Rockatellar, R T. 
I<udin, IV 
\'clielltine, J. A 
Wtlansky, .. \ 

(on vex Analpis with ApplicallOn in the Differentzatwn o{ Convex 
FunCilons (Pitman 1987) 

Nomred [mear Spaces (Springer 1973) 
Geometry of Banach Spaces ~Sele([ed Topics (Springn 1975) 
Conver Analysis and Variational Problems (:\orth Hulland 19'16) 
Analysl.' of Nurmed LInear Spoces (GniVl'rsily of :\c\\castle 

1978) 
GeomelnC Functional AnalYSIS and its Appilmtions (Springer 

1975) 
(on vex FunNions (\cddcrnic 1970) 
Convex Anolysl.\· (Princeton 1970) 
FunctIOnal Analysis (\!cGraw·llill 19n) 
Convex Sets (\Ic:(;ra\\·llill 1964) 
fiJllCllOnlll !lnolySls (Bl,llsciell 1964) 
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\vllicll 1:3 'feHJlned 10 him payment or charge::;. It should be ciirried by students when at "the 
Univf;r~_;liy. H ~lC1VCS as evidencE: th'::Jt the ,Stuc\{:nt if; enrolled and must he presented when 
,Jpplyinl!, fo( tr;-1vcl COftcc~.lsiofW, it palldng pennlt or ro cO.tlf'irln rnernbcrship of thf' University 
UllioXL 

if ;\ ",:tudcnt IO:1e:; his :-;tndent Cdyd he t;hould pily I'he repldcerncllt charge of SO cents to the 
;'tld [1rc:;cnt tilc(ec:(:ipt ill the :itudent !\dmillislr<ltion Ollic" wiwn seeking d 

Yepld/:enlf:ni. card. 

nu~dcllr vvho withdfd\YS cornplctely frOfll ~~ludies shouJd retnrn Iht: Stud(;ni Card to the 
S!UdClti /HlininJ;;(JaHon Office. 

Uhru"lV Curds 

~'f1Hi('l1u; ::;{)o\lld p('(:';ent Lhcir :yiudr,'i1l Clwd LO the LdH':l(V 1 

Borrower:; ('(1.rd, 'lIltS cdyd, \'ddcl\ 11,1:-; li1(lCil.lIl;' rC:iHL1J)le {. 

;\ P(;L OP \\,1[0 hd:; hee'\! 
1()81, 

dr~~',iH'(L i\p!,liC{~iit.lli< 

prclcr;1111\' he h.')di~cd 11\< l CCH)i)I"{ \\)Ul, 

!Jil(,11{i(1j?C{' 

c\.\ndi{LJlC ;q1V (:L.1.!ific.l!~o1l. o1.l1(:r !]l,Ul c\ pu;;l~~l':'d!,!.;llC I.jP"l;iic, dOtl \'.'\'to 

three lJ1Jd)u'~r:; or 111o~e ;Ji,Jii j){' de-, 
(; c-tnldichuv ('ol'oIJ;;d ll( 

~)j'()f:r\\(11l[1(, >.t1,;1l hi; d;;Ci'HCd 

I.C1'r c; pO~;lp"(;~dUd\('. \jl!:tllj'll:~nknl ;ih.,llt \'p.lol 

htutli.\! EOIl.,d. 

ch<.mi{C, lJl ilv-:ir ,ldd((':.',;. '\ (/i"jl,~;e oj 

:J\.uc.tcnl AdWtni:Jtral iOll 

Fclihtr(' to notify ChdllLC:; ({J1..l1d tCihl 

'r;1c.hilw ill(' (,tudcJ1L '1 j)(' Uoivcl;';Ly ((,nlno~ ,\CU'pY 

~(~ill() l(~:j('h zl :;iiUdn)j lli'l nOi.rricd lhc 

tt should he \tOted !lui c;~ ,unllld;ioll rc~)(\lts, rt.'-c;n'(()!!1tl'[~( 
IHd.:Jc.d to ~;HJ.d.('nU; )1\ Ut.~C('lilhcr .1p{\ L\llUi.1f\'. ~)\~H..l.<,qi(; 
l/i1Ciltiofl i''fCHll thl: j~i\.ri~l) n[1' U'1iv{'{:.,Hy 

,lr,:111gcnlCl\(S to luvc 111,:Jil fC,t\Vll,i'dcd dH~Hl 

Ciwilge oj' {{(!.Ille 

:3tnzieHl:; \\'lio Ch;ll\~s(' their !l(lt1W ';h.ould dclvi: c the 
de cd poll or flitl"Ura!i;:;(lX10l1 etc, ce'(Ufic/lh.;:; ~;}lci1dd !)(; 

chal'gc Cdl1 be noted un Univcr;;ii \' record'·;. 
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\Vi!fl.dY;:l'vVdl 

fi d :~ttl{h;nr 

{('\lding to hi:; witb(h~t\\'ai. 
tll(; dpplicdl1\i.! (0 v·itJlttr.-n·, 

L(lti/i wnUOfl oi (u"h,lJr;e;ll 

fn ?'li-1Y L1Cil year 
;d:,x) file ~1J/plh'atiOJl :() : 

~;jgncd d~ld retut'IH;d h\' 
SLlH!C1HS \lot f-(Y(Il.l~ll 

which dwv dre ef1H:iIt'd 

COI!1ptCtf'. 

ct !J/):;ertl.'l.' 

S'e("oJUI /lulf j'{'(l{ 

,)'uNf?c{': 

')(>pv;n1h('1" 19H7. 

to d Ldlnn: being recorded (lgainst lhc 
e,Ydl1!'l :)('nni;~::l(!n (oe l11e 'JttHL:nt \-0 

1 he CilT1Jm3tdI1CC;; 

drCUll1:_;l;\HC' iw J)"(ovid-cd 

upto ~-;tH)1.t;(l clpply for te,lve 
(;( dbsf'ncc. Leave of nee i:; nUr1l1dlJy g-;-,:.Jl1r;f\ (~u!.v \hU~1e stuclentLj '<'.'ho in good 
;;t,tnding, /qypJicalions ~}11ould be beroH; end innu ill the fir:')t YCdf for 

i:-\tHl vvUl nul. lJ(~ ~;"[,\ntul l\·~(({y,':)ecli\'ej\!. 

r\'t)v [;rudCJli 1,\'110 (Lx<~) l01 Cll~'O{ hn ;:( Pt"(] lid ui dlHI doe:3 not obtain leave or >llJsenC(~, 
niH;;;i £:lPpl.y ((}t H-'<!dlt\i::;:)!on to {he Univcr~;jly \-V11(,11 he \\.'i:-;hc;] to H.:'SUl1lC hi:} 5tudies. 

Auert([o;U:( at CltN/)'es 

\i\!her,;~ d ~;t11d(,lYL'2) ;jUi~nddnce en progr,'ss thl:; not been 'idLisL-H.:lOry, r1ctiOll may be lnken 
ldtder the ReguLnion:3 Governing Ullsatbfactorv Progn~ss. 

In the of 1IIne:;:; O( nbsel1c{~ for ~~ome Ot1101' ultDvojdabh~ Cdu,-;;e, a sl udew. may he excused 
for non aU.cndance at cta:;s25. 
Ai.! appIicr:fions for exemption front i-ltlcnllallce eli classes rnus{ be Illcu.te in wrHing to the Head 
or Ihe Dep,:wLrncnt orfeYllll?, die suhject. Vvhcre OY tenn exan1ini1tion~i have been Inissecl, 
th15 fact :-,110U}(1 be noted in the application. 

rlle 5P'(Jl1iJng of (-111 e_xcluption IfOIH dliencL:-rncc aL c1rl;-;sc:: dOt-;;':) not cany \Vitll it dHV waiver of 
the Ceneral Servicps Chtwgc. 

Geiler(]! COlzdvci 

In dcccpting Jnembcrship or the Univcr;;ity, ~;ll1d.ents nnclE'{takc to obselve rhe by-laws ilnd 
other yequircfnents of the Univcr;;jty< 

(viii) 

~tndents arc expected to cundllct themsclvc':5 d.t (111 tiTTles in d :_:('~":-'ndy ftl~;hlol\.. ~_)lnoldng i3 not 
permiltcd during lectures, in eX(linin.-}tior: rooms or 1n n1e University Ubrdry, Gall!oling 
forbidden. 
l\rlembers of the academic ~Jtaff of" !ht: Universiry, s,:;nhn ddrninhuo1j'/f~ CJfficC'rs, and othpr 
person:i duthorist:d for the purpose have duthority to YCport 011 disunlt'rlv or iwp10pcr cOllduci 
oLeIn-ring in the UJliversi(lj. 

ll/otices' 

Officl~J1 Uni.versity POti('C5 are dispLly;::d on t he .notice bO;Hds {Hid sludent:-l LiH' c):pecled to be; 
Jcquaintcci v\,11.h ttl(' content:) of lilose dIHlounccnlent..'~ which conc~~rn d1Cill. 

;\ Jlotice hoard Oil the wall oppOSite the entran{;e 10 J"ecture "ll1cati2 BO t j~; l.tsed for tht: specifi( 
purpose of displaying exarnirvHion tinw--tables and Of her 1toHu::s ,lhc1Jt eXrlmIn(-\rion~;. 

Student tv1alters GellPraliy 

The !Hain notice board is the disp.ldy poinl foy Holicc~ concernlng enrclnlent nlaUer~:;, 
scholdrship~;, Univ('ndty rules and travel cOflCe~;';iol1s, etc. Tlli<; notic(; )H')drd is locdted on the 
path between the Union (1nd 111c Library. 

Tests and (1f;SeSSiHcnts may be held in any sl1blE;Cl 

:Jtuc!ent's progres'-i in a universii-V cour~)e, consideration v·,'tli he given to laboYdtory vvorl<., 
l'u(oddls and dssignrnents and tu allY tcnn or oiher !_Bsts conducted fhlCHlgholli the year. 'fhe 
fe:;l11ts of ~;uch asseSSl1u;nts ,HICl c10~::; work rnay be incorporated will) those of formal WtittCll 

eX<11ninalions. 

Examirwlion Periods 

fornul vaitten exarninal10ns take pl(lce on prescribed dates 'i\'\thlo the following periods: 
End of First Term: 17 to 21 lViav, 1982 
Mid Yenr: 5 to <) July, \c)S? 
End of Sf~cond Term: () to 1:\ August, 198? 
End of Y car: 1 to 19 November, 1982 

Timetables showing tile time rind place dt which indivic.l\l~l c>:J!l1inations will be held will be 
posted on the examinations notice board near Lecture Tl\ealYc no 1. 

Misreading of the timetable will not under ,my circumstances be accepted as an excuse for 
nlilure to att{~Hd ~n eXClulinatioH. 

Sitting for Bxaminations 

Formal examinations, where prescrihed, dYe compulsory. Students should consult the fillal 
timetable in advance to find OLlt the date. time and place of their examinations and should 
allow themseivc5 plenty of time to get to the examination room so [hat they can take 
advantage of the 10 minmes reading time that is allowed befnre the examination commences. 
Formal eXCllninatiolls arc usually held in the Great Hall area and (in November) the J\uchmuty 
Sports Centre. The seat allocation list for each examination will be on il no1icelJoanl outside 
tile room. 

Students can take into any examination any writing instrument, drawing instrument or 
calculating instrument. Logarithmic tables may not be taken in: they will be available from the 
supervisor jf needed. 
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" ~' liner ill anv eXi:lrnjn{lticHL lhc:y nnlst he lh:l"H:l 
",m_nrnoy,,,b

y the eX~lland- StUdcl~ts should nole that no COll<:eCi:l(O\\ 

calculator; 
will be " ' " l1TI brinninf{ int{) a roorn a 
fa) to a student wHO is XI{ , ,-~., '--I r or 
(b) (0 a student who uses a calculator Il1CQJlcct l' 

(c) because of battery fa1lure, 

Hules for Formal Examinations 1- In." fO',' rOY JUdI {'x<Jfulnadon;-;, (1:, 
,. , { l"t"on'~('{'t5(lo\'\~nt\('nl\.. ... ) .. 

Regul(rLion 15 of the Exarnin<1tlon I (~gu eLl,) .)., -' " 

follows: . 1 :]uj)Crvisor reli1l1ng to the 
1 - J 'ln1' instrnction,s given ,)y a 

(a) candidates lift"ll comp Y WID, 1 

conduct 01 the cxamination-, 11 t "c\ '\'0 ('X-' 111i ('alion PdPU "mi\ - - r 1 t ," "ha no re" ,--,- ' " - - ,-
(b) before the 8xal1lination IJegms c:m(1ca ,C; "I "11 b" given ten minutes bdoye llw :,tilll OJ 

by the supeN150r wlllL 1 S,h '"' 

the eX3Jnination; f <_< thirty rnil1HLes fr01H lhc ilnv: dIe 
no candidate shall enter tile examination yoom it tel 

exalnination has begun; I .' _ ,tl e fir<et Ihhtv jni1nti:C~; or rhE: ldSl 
(c) 

d
-d te "11111 leave the cxall1iI1<llion roorn (Hun), 1,·' , 

(d) nocan 1 a,',J '-' ' 

ten mh1Htc5 of the exaTIlination; ..-:> 1 C l(,f{ il t1nl{':·;s dllting lite 
. ,'_ .. -i"} -, examination roOtt1 L{fter 11-,,_ .1r1.) -',' 

no candlciate sllJllle·emcl - 1c " J 1 >rlpprovecl ,;\\1)(,ll'is1011; 

t
" II ')d of his 1hsence he has )cen un( L ( . , . 1 1- w_dU-PJ) 
u penl " ' , " room anv hiu', paper, DUO", 

, '1 ' II t bri 11' into the exammal10n '''.", -, , , 
a can<hclate "hi no I " 1 _ '11 d" may l)c speclflclllOl !l\t. 
Inaterial, device or aia whatsoever, other t 1dn SHe (" 

(e) 

(r) 

Examination Reslllts b "1 of 111° 111nu,,\ examination re'lults, 
Each student will be advised in December V md1 0 , 

No rctmlt will given by telephone" ' , lt
c 

a student may 
. 'I 1 PX'Hll;natH)n lesU .J (, ~ . 

After the release ot ue ,1nnUd ~,'. 1'" which is yet'uJlllable lTl 
, c'I' - 'c' hauge of 9>8,00 per 5u.))eCl, • 

reviewed, 1 lere 1" de, J" -, _ , \,' v' nuS! bo submittl;c\ on Iho 

event of ,In error 
fortH together 

being discovered, AppllcatlOnS to! re dC" 1" _ 198'\ 
with theo review charge by 14 ,1anua1Y , , re released only after careful 

I tl 0" eXd1l11l1atlO!l results il , 1 ", '1 ' c '\1''' 
However, it should be notC( led. ,( 1 . ongst other t1lings. In~HR1na l(l1 ute.) <.- -'oJ 

, of' stuller1t'" performances and t ,at. am , assesslnent: . CJ 

reviewed before results are releasec\, 

Special EX(lInilwtions ," 0:' It! Boarels take into C()l1'.;iclera;~on any 
VVhen considering the exam1l1iltlOn resnlto I aen) l' 1 _ Y lnvc pn1'iously au f( ted d 

'lllll'\SS 'or l)ersonal problems w 11C) md' , " "',. 
circumstances such as , 

. . .. rdln cards and devir:c~ ,1lT not tJKcn into th,(:' 

able Calculator will be penmt1ed provlded plOg 
A programm< <, 

examination rOom. 

(xl 

S\l1cknr's work during the year or during the examinations, Any student who considers that hi;; 
work lJilS been alTccled in this way or who is unable to attend for any examination 'ami who 
wislws to apply 'for special comlideration should write to tile Secretary explainin8 the 
circum,;lilnccs and, in the CclSC of Hlnc,s, enclosing a medical certificate (sec Regulation 12 (2) 
of the EXdllliaatioll llcglllatiollS, Calendar Volume I), 

If il sil.ldent is affected bV illness during an cXdfnindtion, and wishes to ask for (' Special 
ExamiJrinion he mllst report (0 the supervisor in c1lari',c of the CXillnination and then make 
\\'YIHcn applicaUon to the Secretary as soon as possible after the examination (see Regulation 
1 (:,) of tlle ExaDlination RC811lalions, Calcmdar Volume 1), 

De/crred f'xwnilwiiolls 

The lloarc!s or the Faculties of Architecture, Engineering, ;mei Matl1ematics !l1ilY grant deferred 
cxamiuaUons, Such eXdmilld'tions, if granted, will he held in January· February and c,mdic\ates 
will be advhied hy mail of the limc;s and results of the eXJminations, 

-rI1C University 1MS aciopted Regulations Governing Unsatisfactory Progress which are set out 
belOW, 

Students \rho become liallie for action under the ItegulaHons will he informed accordingly by 
mail Jner the release of the End of Year examination results and will be informed of the 
l'rocc:dure to be j'ollovl'('Cl if they wish to 'show cause', 

Appeals against excl1l'Jiol1 must be lodged togNher with re·c,nrolment forms by Friday 8 
JilI\nary 1982, 

The FacnJ(y':; progrcsll reqlliremcnrs aYe set oul elsewhere in this volume, 

Hcgu1atioHs Gov0hting Uusatiufaetol'Y Progress 

l. (I) These Regulations are made in accordance with the powers vested in the Council 
under By,law ),].2, 

(2) T]1f'se Regulations shall appJy to all students ofthe University exceptthose who are 
candidates for d degree of Master or DOCI-Or. 

0) In these Regnl;)tions, unless tl1C context or subject matter otherwise indicates or 
requires: 

Committee" means the Aclmissions Committee of the Senate 
constituted under By-law 7,,:),:;; 

"Dean" means the Dean of a Faculty in whieh a student i~l enrollee!, 
"\';]culty HOilrd" means the Faculty Board of il Faculty in which a student is 
enrolled, 

2. (I) A student's enrolment in a subject may he terminated by the Head of the 
Department offering that subject if that student does not maintain a rate of 
progress considered satisfactory by the Head of the Department, In determining 
whether a student is failing to maintain a satisfactory progress the Head of the 
Department may take into consideration such factors as: 
(a) unsatisf,lctory attendance at lectures. tlltorials, seminars, laboratory classes 

'lY field work; 
(b) failure to complete laboratOYI( work; 
(c) failure to complete written work or other assignments; and 
(d) f;Jilure to complete field worl" 

(2) nle enrolment of il student in a subject shall not be terminated pursuant to 
regulation 2 (l) of these Regulations unless he has been given prior written notice 
of the intention to consider the matter with hrief pJrticulars of the grounds for so 

(xi) 



s. 

dOinti (lnt! has d1::;0 becn given a rCilsonable oppurtunity to rnab; represenL:i1ol1S 
Pitl)(;y til person or in \vriting or both. 

/\ :;(udent whose cnrnlroent ill a ~)ubjcct is tcn11inl~tecl under 1'C'gulaUon .2 (l) of 
the'~x; regqLitioII~; rnav ilppc;-il to tit,; FiKnlLv Boare! which ~;haH detcrnline HlP 
:m:lifeL 

(4) A stuctf'nt whose (;lIfuhctcnt in a snbject i~ tennic.Ji£-d nnrley (his H.('g1.lliltion hh,tll 
be deemed \0 have f.:-ttied. llte subj('CL 

(1) Faculty no~ni file!}! rcvievY th2 academic ~)erformance of (! st1Hlcnt who does not 
n1aintain a raLC' of progr('s~~ considered satisfactory by th(-~ Facully Boarci and 111rly 

determine: 
(a) Jh"t the: ',[llc\;;lll be permiw;(\ to continue the course: 
(b) that The sLlI(h;m he permitted to continue tlie COllr,;" subject 10 such 

conditions d" the: Fa.cul1.y Board may decide: 
(c) that the student be ucluricd from further enrolment: 

(i) in tlw COtlt:-;e; or 
(ii) in th;, course dnd any olhex course offered in the Faculty; or 
(iH) in lhe Faculty: or 

(d) if the FflClllty Board considf;t:; its powers to dC'al with the case' arc Inddcq\lat~~) 
that lhc Crt5C be rcterred 10 the ;\dmissions ConuniLtec logether with ii 

rC'coftln1f~11ll2Iion Cor c;uch action as the Filcuhy BOlncl cop.~~id('r~) appropriate. 

(2) Ileforc il decision is m,)r\e umjefYcp,uldtion;, (1) (b) (c) or (I) of these Rcguldtions the 
studenl shall be given <if!. opportunity to make representations with respect to the 
xnaHet, eil1L:r in person or in wrH-inf, or both, 

(3) A student rrlily appeal dgainst anv decision 11'1<1d2 under regulation (1) (b) or (c) of 
these Regulatiowi to thc Admissions Committee which shall determine the matter. 

Where the progre:m of a ";tudent \vho is enrolled in a cOlTlbined course or \""ho has 
previously been excluded from enrolmBnt in anolher course; or Faculty iei considered llV 
the Faculty Board ('0 be unsiltisfactory, the Faculty Board shdll Yf'i"er the {Hatter to the 
Adnl1ssions Connnitlee together with d recornrnendarion for such action d5 the Faculty 
Boarel considers dppropriate. 

(1) I\n appeal mack by a student to the Admissions COl\ltniitce pursuant to Regulation 
3 (:5) or these RCl-plarions shall be in such form ilS may be pwscribcd by the 
l\.drnission~' ComnliHce and shall be made within fourteen {lin Gavs front tlle date 
of posting to the student of the notification of the decision or such further period 
as the Adrnissions Cornmittee nlay accept. 

(2) 1n hearing an appeal1hc ;\(hnisslons Connnittec ITiay take into consideration any 
circumstances wliatsoever including matters nol previously raised and may seek 
such information as it thinks fit concerning thl' aCAdemic record of the appellant 
,mel lire making ofthe cktf'nnination by the Faculty Board. Neither the Dean nor the 
sub·· Dean shaH act as a rnen1bey of the Adnlission Committee on the hearing of any 
nuch appeal. 

()) rive appellant. and the Dean or his nominee shall h;\\'c the right to be heard in 
IwrsoH by the Adlnissions CornrnilreQ, 

(4) The Admissions Committer may confirm the decUon made by ;l ['Acuity Board or 
HldY sulJstltutc for it any other oecision which the faCld.ty Board clnpov12¥cd to 
make jluTsuiml to these Rqlulalions. 

(I) 'Ihe Admissions Committee shall consider any case rc,renec1 to it by a Faculty Iloarcl 
and Hlay: 
(a) make any decision which the Faculty Board itself could h,wc made pursuant 

to regulation (1) (il) (b) Of (c) of these Regulations; or 
(b) exclucle ,he student rwm enrolment in such other suhjects, courses, or 

Faculties a~) it thhlks fit; 01' 

(xii) 

B, 

9. 

L (/enc}'(l[ ,Service)' C/large 

(a) ,-~::udent's Froceeding ({) a J)eHrec or (Jip/OIllG 

j·ull-time stuclen!.) .. '. . ..... 

Part·tirnc ;-;tuclents 

PhiS' Students joining ~CVvCrl~;tIC' Univcn;11v Union [OY'I'[t(' fin,,' I'; n., 
, - / -- cd_ UHL 

(xlii) 

$120.50 
PC;f D.nnurn 

11'i.SO 
Per D'(inUrft 

iO 



2. 

(b) Non-J)egree Students 
Union charge 

The above charges must be paid in full by the prescribed dare. 

Late ClJarges 
(a) Late Loelgeme/lt of Em:Jlment Form 

Where a continuing slud<:>lll docs not lodge application by 

(b) 

(e) 

Friday, 8 JanUilrY 19i12 
where a candidate for a special or deferred examination in 
January docs not lodge rc··en:olmcnt application by Monday, 
15 f'ebrudlY 19i12 . 

Late Lodgement 0/ iluthority to Complete Enrolment Form with Cashier 
Where the AuthoriTY to Complete Enrolment Form together with 
(i) General Services Charge payable; or 
(ii) evidence of sponsorship (e.g. scholarship voucher or letter 

from Sponsor): or 
(iii) an Extension of Time to Pay Charges form 
is not lodged wit h the Cashier by the Due Date prcscrihetl by the 
Secretary on the Awhority to Complete Enrolment form. 
[ate Puymellt oj' Charges 
Where all charges ililve not been paid by the Due Date 
(i) if not more til,m 14 days overdue .. , 
(ii) if more (l1<1n l~, days overdue. 

556 
Per dl1nUln 

514 

$14 

$14 

$f) 

$14 

Other Charges 
(a) Examination under specidl supervision. 
(b) Review of examination results 
(e) Statement of matriculation status for non-members of 

University 

$1 5 per paper 
$8 per subject 

the 

(el) Academic statements in excess of six per ilnnum , . , 
(e) Replacement of strident cards. 

$8 
15c per copy 

50c each 

Payment oj' Charges 
Enrolment i:] completed bv lodging with the Cashier the approved Authority to Complete 
Enrolment Form with a remittance to cover all charges due or evidence that a sponsor Wll! 

meet these charges. Payment by wail is cllcomaged. Money Orders should be made payable at 
Lite Newciwtle University Post Office, N.S,W. 2308. The Cashier's Office is located on the Fnst 
Floor of the McMullin Building, and is open from lOam to 12 noon, and 2 pm to 4 pm. 

~;tudents arc urged to pay charges by mail ilnd a pre-addressed envelope will be forwarded with 
the Authority to Complete Enrolment form. 

Scholarship Holders and Sponsored Students 
Students holding scholarships or receiving other forms of financial assistance must lodge 
with the Cashier their Authority to complete Enrolment Form together with warrants or other 
evidence that charges will be paid by sponsors_ sponsors must provide a separate voucher, 

warrant or letter for eilch student sponsored, 

Extension of Ilme 10 Pay Charges 
Students who have finalised their programme and been isssued with their Authority to 
Complete Enrolment forID but who, due to circumstances beyond their controL are unable to 

pay the charges due, may apply for all extension of time \0 pay charges. The ExtenSIOn of TIme 
form should be completed ane! presented in person at the Swdent AdmmlstratIOn Offrce where 
arrangements will be made for the student to be interviewed. 

(xiv) 

Refimel of Chllrges 

Students who notify the Student Administratioll Office of a complete withclr,rw,11 from their 
courses should dlso lodge a claim forIll for a refund of chilrgc:i. refund cheque will be: maiJed 
to the student or, if applicable, to the "pons or. 

The refund will be based on the dale of notification of withdraw!. dS follov,:;: 
Notification on Ol i)efore Monday, 1 March, 1982 . 
Notification on or before Friday, 7.6 'Vl arch , 19R2. 
Notiticarion on or before FridilY, 25 June, 1 ')!J2 

No refund will be made before 31 MQI-cil 1982. 

fligher Degree Candidates 

JOO;;, 
..90% 

SO% 

Higher degree candidates dn' required to pay the General SC:YVICeS charge and l f:t1Jon rntrdllC(; 

charge, if applicable. Where the enrolment is effective (1,)8] First or fJecoml Term, the Cencr;rl 
Services charge covers the period from the [jut day or the term ~.O the Friday immediately 
preceding the first day of First Term in the following ;\Cadelllic vear. Where enrolrncllt i:; on or 
after the first day of Third Term, the General Services charge paid will cover liability 10 the end 
of the long vacation following the next academic y'car. 

'Iltilion (ees 

The CornlnoIlwcdItlt Govcrnlncnt has annQunced its intenlicn rh'll Luirion fees be payable in 
some circumstances from 1 'If)7. /It the time of printing, the nccessdfY h:ghl;ltion wa:; still to be 
passed. If tuition fees are introduced a staternent wUt be ,'_:f>l1t t.0 those students v'I.-ho dre 

affected. 

Persons wishing to bring motor vehicles (including motor cycles) 0)1 to the cinnpus dre 
required to obtain and display on .he vehicle a valid permilto do so. Permits Imy be obtained 
hom the Attendant (Patrol) Office which is located off the foyer of the GrEdt HaiL Permit 
holders must comply with the University's Traffic Gnd Par/ling Reg1llations including parking in 
approved parking iireas, complying with road signs dnd no! <:>xceeding 35 k.p.h, on the 
campus. 

If the Vice-Principa!. after affording the person a period of seven days in which to submit a 
written statement is satisfied that ilny person is in breach of Regulations, he may·, 
(a) warn the person against committing any further Im~ach; or 
(b) impose a fine; or 
(c) refer the matter to the Vice-Chancellor. 

fhe range of fines which may lJe imposed in respect of various categories of breach inclucle: 
Parking in areas not set aside for parking, $4-
Parking in special service areas, e.g. loading bays, by fire hydrants 
etc. $10 
Failing to display a valid permit ...... , , . 
Driving offences --- including speeding and clangerous driving. 
Failing to stop when Signalled to do so by an Attendant (PalmI) 
Refusing to give information to an Altendant (Patrol). 
Failing to obey the directions of an Attendant (Patrol), 

The Traffic and Parldng Hegulations dre stated in full in tl1e Calendar, Volume 

(xv) 

1. 

$4 
up to $25 
up to $25 
up to $25 
up to $25 



664144 High Level Software Development - D. W. E. Blatt ,md J. A. LlmiJert 

Prerequisite 

!lours 

Examination 

Content 

Programming experience in a high-level !dnguagc is 
assumed 

About 27 lecture hours concentrated into the first two terms 

One 2-hour paper and assignments throughout the course 

This course covers the writing of medium to large scale software projects. The course covers: 
software tools and packages, data base management systems <Inc! involves a series of review 
seminars on current software engineering literature. Paris of the course arc run as a seminar 
series with all participants contributing. The writing of successful programs is integral to the 
course, and in the data base section a small online multiuser data base is developed as a class 
project. 

Text 
Kernighan, Il. W. & 

Plauger, P. J. 

References 
Date, C. J. 

Kerninghan, ll. W. & 
PI auger, P. J. 

Kerninghan, ll. W. & 

Ritchie, D. M. 
Martin, J. 

Wasserman, A. I. & 
Freeman, P. (eds) 

Software Tools in Pasco I (Addison-Wesley 19B1) 

An Introduction to Data Base Systems 2nd edn (Addison- Wesley 
1977) 

Software Tools (Addison-Wesley 1976) 

The C Programming Language (Prentice-Hall 1978) 

Computer Data Base Organisation 2nd edn (Prentice-II all 1977) 
Software Engineering, Education, Needs and Objectives (Springer

Verlag 1976) 

664116 Mathematical Models of Phase Transitions - A. J. Guttmann 
(May be offered in second half year only if there is sufficient demand) 

Prerequisites Nil 

Hours 

Examination 

Content 

About 27 lecture hours 

One 2-hour paper 

Review of thermodynamics and statistical mechanics. Some rigorous results in statistical 
mechanics. Survey of critical phenomena and analogies. Classical theories of phase 
transitions, Exact solution of two dimensional Ising model. Approximate results in three 
dimensions. Generation and analYSis of exact series expansions. Anisotropic Heisenberg 
model and symmetry of ground state. Critical exponent inequalities and scaling laws. 
Asymptotic degeneracy as a mechanism of phase transitions. Kac models in one dimension. 
lIeisenberg and Planar Classical Heisenberg model. Phase transitions for some models of 
biological systems. Renormalization group theory. 

Text 
Thompson, C. J. 

References 
Brout, R. H. 
Oomb, C. & Green, M, S. (eels) 

Fisher, M. E. 

Huang, K. 
Stanley, H. E. 

Mathematical Statistical MechaniCS (Princeton 19'/9) 

Phase Transitions (Academic 1972) 
Phase Transitions and Critical Phenomena Vols. I--VI 

(Academic 1972, 1973, 1974, 1976, 1977) 
The Theory of Equilibrium Critical Phenomena (Rep. Prog. Phys. 

30(615) 1967) 
Statistical Mechanics (Wiley 1963) 
Introduction to Phase Transitions and Critical Phenomena (Oxford 

1971) 
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664150 General & Algebraic Topology - M. J. Hayes 

Prerequisite Topic L 

Hours About 27 lecture hours 

Examination One 2-hour paper 

Content 
Topological spaces are sets with enough properties on which to study continuity. These 
lectures will concentrate on the geometric aspects of these spaces, and will include the 
following topics: separation, relative and product topologies, compactness. connectedness, 
homeomorphisms, quotient spaces, homotopy and the fundamental group, deformation 
retracts, Seifert-Van Kempen Theorem. Covering spaces, 

Text Nil 

References 
Cairns, S. S. 
Lcfshetz, S. 
Massey, W. S. 
Simmolls, G. F. 

Wallace, A H. 

Introductory Topology (Rona It! 1961) 
Introduction 10 Topology (Princeton 1949) 
Algebraic Topology (Harcourt, Brace & World 1967) 
Introduction to Topology and Modern Analysis (McGraw-lliIr 

1963) 
An Introduction to Algebraic Topology (Pergamon 1961) 

664124 Signal Detection -- R. G. Keats 

Prerequisite 

Hours 

Examination 

Content 

Topic H 

About 27 lecture hours 

One 2-hour paper 

This topic will cover the detection and processing of signals with applications. The topic will 
discuss the application of likelihood ratio, Bayes and other tests to signal detection and 
processing in a variety of situations including known signals in white Gaussian noise, and 
known signals in coloured Gaussian noise. The Shannon sampling theorem, Karhunen-I.oeve 
expansion, sequential detection and the effect of clipping will also be discussed. 

Text Nil 

References 
Cramer, H, 
Davenport, W. B. & 

Root. W. L. 
Franks, L E. 
Hancock. J. C, 

Hancock, J. C. & 
Wintz, P. A. 

Helstrom, C. W. 
Middleton, D, 

Middleton, D. 
Papoulis, A. 

Rowe, H. E. 

Selin, L 
Thomas, J. B. 
Van Trees, H, L 
Wax, N, (ed.) 

Mathematical Methods of Statistics (Princeton 1946) 
Introduction to the Theory of Random Signals and Noise 

(McGraw-lIiIl 1958) 
Signal Theory (Prentice- Hall \969) 
An Introduction to the Principles of Communication Theory 

(McGraw- Hill 1961) 

Signal Detection Theory (McGraw-Hili (966) 

Statistical Theory of Signal Detection (permagon 1960) 
Introduction to Statistical Communication Theory (McGraw-Hili 

1960) 
Topics in Communication Theory (McGraw-Hill 1965) 

Probability, Random Variables and Signal Processes (McGraw
Hill 1965) 

Signals and Noise in Communication Systems ('Jan Nostrand 
1965) 

Detection Theory (Princeton 1965) 
Introduction to Statistical Communication Theory (Wiley 1969) 

Detection. Estimation & Modulation Theory (Wiley 1967) 
Selected Papers on Noise and Stochastic Processes (Dover 1954) 
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Wong. E. 

WoodlVard, P. M. 

Stochastic Processes ill lilformation ami Uvrwmical Systems 
(McGraw Hill 1971) 

Probability and Informlltion Theory with Application to Radar 
(Pergamon 1960) 

661145 Viscous Flow Theory - W. T. F. Lm 

Prerequisite 

}Jours 

Examination 

Content 

Topic Q 

About 27 !Pet me hours 

One 2- hOllY paper 

Basic equations. Some exact solutions of the Navier<itokcs equations. Approximate 
solutions: theory of very slow motion, boundary laycr thcory, etc. 
Text Nil 

References 
Batchelor, G. K. 

Landau, L. D. 1\ Lifshitz, E. i'vI. 
Langlois, W. E. 
Pai, S. I. 
Rosenhedd, L. (ccl.) 
Schlichting, H. 
Tellldn, R. 

An Introduction to Fluid Dynamics (Cambridge 19(7) 
f!iuid MechaniCS (Pergamon 1959) 

Slow Viscous Flow (M ,lcmi !Ian 1 %4) 

Viscous Flow Theory Vol. 1 (Vall Nostrand 1956) 
Laminar fJuu/ldury Layers (Oxford 196:5) 

Iloundary Jayer Theory (McGreW- Hill 1968) 

Navier·Stolies l:'quations Theory and Numerical Analysis 
(Nurth Holland 1976) 

664118 Perturbation Theory - D. L. S McElwdin 
Prerequisite 

Hours 

Examination 

Content 

Topic CO 

About 27 leet tire hours 

One 2- hour paper 

An introduction to regulcH perturbation methods, including parameter dnd coordinate 
perturbations. A discussion of the sources of nonunifonnity in perturbiltion expansions. The 
method of strained coordinates dnd the methods of matched and composite asymptotic 
expansions. The method of multiple scales. 

Text Nil 

References 
Cole, ,J. D. 

Nayfeh, A. H. 
Van Dyke, M. 

664175 Artificiallntelligence 

Prerequisites 

Hours 

Examination 

Content 

Perturbation Methods in Applied Mathematics (Blaisdell 1968) 
Perturbation Methods (Wiley 197:5) 
Perturbation Methods in Fluid Mechanics (Parabolic 1975) 

A. Narayanan 

Nil 

About 2'1 lecture hours in second term and part ot thire! term 

One 2- hour paper 

History: theorem-proving, chess-playing, general problem solving, simulation, Problem 
solving methods: state-space representations, problem-reduction representations, search 
methods, frame descriptions. Memory representations of knowledge and inferences: 
problems of accessibility and refinement, mUlti-program appro,lch, procluction system 
languages, networks. Natural language processing: computational linguistics, machine 
translation, PROGRAMMER, PLANNER. Formal considerations and constraints: Church, 
Turing, Tarski, Godel. Implications and applications: humanism and mechanism, mind and 
mechanism, intelligent systems ami society, cybernetics and illlclligence. 
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References 
To be advised. 

664106 Combinatorics - R. W. Robinson 

Prerequisite 

flours 

Examination 

Content 

Topic K 

About 27 lecture hours 

One 2- hour paper 

Permutations and combinations, inclusion-exclusion and generating functions. polya's 
theorem and its application to counting various kinds of structures and graphs will be 
discussed. Also asymptotic analysis of many of the exact results. 

Text Nil 

References 
Beckenbach, E. F. (eel) 
Hall, M. 
IIarary, F. & Palmer, E. M. 
Liu, C. L. 
Riordan, J. 

Applied Combinational Mathematics (Wiley 1964) 
Combinational Theory (Blaisdell 1967) 
Graphical Enumeration (Academic 1974) 
Introduction 10 Combinational Mathematics (McGraw-Hili 19(8) 
Combinational Analysis (Wiley 1958) 

664134 Recursion Theory - R. W. Robinson 

Prerequisite Topic TC 

Hours 

Examination 

Content 

About 27 lect ure hours 

One 2-hour paper 

Recursive functions and Turing reducibility arc discussed, ,!long with various more special 
reducibilities. The structure of the degrees of unsolvability is investigated using priority 
method constructions. 

Text 

References 
K1eene, S. C. 
Rogers, H. 

Sacks, G. E. 
Shoenfielcl, J. R. 

Nil 

Introduction to Metamathematics (Van Nostrand 1952) 
Theory of Recursive Functions and tffective Computability 

(McGraW-Hill 1967) 
Degrees of Unsolvability (Princeton 1963) 
Degrees of Unsolvability (North-I Iolland 1971) 

664164 Number Theory - T. K. Sheng 

Prerequisites Nil 

Hours 

Examination 

Content 

About 27 lecture hours 

One 2- hour paper 

Divisibility. Congruences. Quadratic residues, the Legendre symbol, quadratic reciprocity, the 
Gaussian reciprocity law, the Jacobi symbol. Multiplicative functions, Moilius inversion 
formula, recurrence functions. Simple continued qactions. Pell's equation. Distribution of 
primes. Partitions. Asymptotic density. Dispersive dncl explosive mappings. 

Text Nil 

References 
Andrews, G. E. 
Hardy, G. & Wright, E. M. 
Niven, I. & Auckerman, H. S. 

Number Theory (Saunders 1971) 
Introduction to Number Theory (Oxford 1960) 
An Introduction to the T1,eory of Numbers (Wiley 1968) 
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664159 Foundations of Modern Differential Geometry --- P K. Smrz 

Prerequisite 

Hours 

Examination 

Content 

Topic CO 

About 27 lecture hours 

One 2-hour paper 

This topic will introduce basic concepts of the local theory of diffcwntidble milIlifolds. 

Vcctor fields, differential forms, and their mapping. Frobcnius' theorcm. Fundamental 
properties of Lie groups and Lie algebras. Gcnerallincdr group. Principle and associdted fibre 
bundles. Connections. Ilundlc of linedr frames, affine connections. Curvature and torsion. 
Metric, geodesics. Riemannian manifolds. 

Text Nil 

References 
Auslander, L. 
Chevalley, C. 
Kobayashi, S. & Nomizu, K. 

Differential Geometry (Harper & Row 1967) 
Theory of Lie Groups. Vol. 1 (Princeton 1946) 
Foundations of Differential Geometry, Vol. 1 (Interscience 1963) 

664155 Advanced Numerical Analysis - W. Summerfield 

Prerequisite Topic Z 

Hours 

Jixamination 

Content 

About 27 lecture hours 

One 2-hour paper 

Often, one has to resort to a numerical method to "solve" a mathematical problem; before the 
resultant numbers can be interpreted in terms of the latter problem, one must analyse how 
their generation has been biased by the numerical method. The three major problem areas of 
numerical analysis involve rounding error, discretisation error and convergence (in iterative 
methods) error. The effect of each of these types of error is often masked by "ill-conditioning" 
(instability) either in the numerical metbod or in the mathematical problem itself. This course 
concentrates on the basic theoretical results pertaining to these areas, especially as they apply 
to methods of solution of either linear systems of equations, eigenvalue problems or 
differential equations. 

Text 

References 
Ames, W. F. 

Forsythe, G. & Moler, C. B. 

Gear, C. W. 

Isaacson, E. & Keller, H. M. 
Lambert, J. D. 

Mitchell, A. R. & Wait, R. 

Ortega, J. M. 
Strang, G. & Fix, G. J. 
Wilkinson, J. 

Nil 

Numerical Methods for Partial Differenttal Equations (Nelson 
1969) 

Computer Solution of Linear Algebraic Systems (Prentice- Hall 
1967) 

The Numerical Solution of Initial Value Problems in Ordinary 
Differential Equations (Prentice- Hall 1971) 

Analysis of Numerical Methods (Wiley 1966) 
Computational Methods in Ordinary Differential Equations 

(Wiley 1973) 
The Finite Element Method in Partial Differential Equations 

(Wiley 1977) 
Numerical Analysis-A Second Course (Academic 1973) 
An Analysis of the Finite Element Method (Prentice- Hall 1973) 
The Algebraic Eigenvalue Problem (Oxford 1965) 

664165 Mathematical Physiology - W. Summerfield 

Prerequisites Nil 

Hours 

Examination 

About 27 lecture hours 

One 2-hour paper 
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Content 
Physiology - the study of how the body works based on the knowledge of how it is 
constructed ~~ essentially elates from early in the seventeenth century when the English 
physician Harvey showed that blood circulates constclIltly through the body. The intrusion of 
engineering into this field is well known through the wide publicity given to (for example) 
heart by-pass and kidney dialysis machines, cdnliac assist pace-makers, and prosthetic 
devices such as hiD and knee joints: the obvinusly beneficial union has led to the 
establishment of Bio~ngincering Departments within Universities and Hospitals. Perhaps the 
earliest demonstration of mathematics' useful application in (some areas of) physiology is the 
mid-nineteenth century derivation by Hagen, from the basic equations of continuum motion, 
of Poiseuillc's empirical formula for now through narrow straight tubes; detailed models of 
the cardiovascular circulatory system have recently been developed. Mathematical models 
have also been formulated for actions such as coughing, micturition and walking, ilS well as 
for the more vital processes involved in gas exchange in the lungs, mass trctnsport between 
lungs and blood and blood and tissue, metabolic excllc1llges within tissues, enzyme kinetics, 
signal conduction ctlong nerve fibres, sperm tTansport in the cervix, Indeed, 
mathematical engineering might now be said to be part of the conspiracy to produce super 
humans (sec "Fast Running Tracks" in Dec. 197fJ issue of Scientific American). 

This course will examine in some detail a few o[ the previously mentioned mathematical 
models; relevant phYSiological material will be introduced as required. 

Text Nil 

References 
Bergel, D. H. (cd.) 
Caro, C. G., Pedley, T. J., 

Schroter, R D. & Seer!, W. A. 
Christensen, H. N. 
Fung, Y. C., Perrone, N. & 

Anliker, M. (cds.) 
Guyton, A. C. 
Lightfoot, E. N. 
Margaria, R 

Murray, J. D. 

Pedley, T. J. 

Riggs, D. S. 

Rubinow, S. I. 
West, J. B. (cd.) 

Cardiovascular Fluid Dynamics Vols I & II (Academic 1972) 

The Mechanics of the Circulation (Oxford 1978) 

Biological Transport (W. A. Benjamin 1975) 
Biomechanics Its Foundations and Objectives (Prentice- Hall 

1972) 
Textbook of Medical Physiology (W. A. Saunders 1971) 
Iransport Phenomena and Living Systems (Wiley 1974) 

BiomechaniCS and Energetics of Muscular Exercise (Clarendon 
1976) 

Lectures on Nonlinear-Differential-Fquation Models in Biology 
(Clarendon 1977) 

The Fluid Mechanics of Large Blood Vessels (Cambriclge 
J9fJO) 

l1ze Mathematical Approach to Physiological Problems (M.I.T. 
1963) 

Introduction to Mathematical Biology (Wiley 1975) 
Bioengineering Aspects of the Lung (Marcel Dekker 19T1) 

664148 Urban Spatial Traffic Patterns - R. J. V iiugi1an 

Prerequisites 

Hours 

Examination 

Content 

Topics CO and H 

About 27 lecture hours 

One 2- hour paper 

Discussion of transportation problems in cities. The acivantages dnd disadvantages of the use 
of continuous and discrete models to describe traffic characteristics of urban areas. 
Distribution of homes and work places in urban areas. Mathematical properties of the 
distribution. Quadrivariate normal model. Structure of urban transportation networks. 
Routeing systems. Length of road per unit area and fraction of area occupied by roads related 
to the town centre. Intersection densities. Local traffic measures. Wardrop's prinCiple. Travel 
intensity. Data on travel densities. Crossings intenSity. Global traffic measures. Average 
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distance travelled in theoretical cities. Summary of known results. Data on average distances. 
Expected number of crossings. Use of traffic measures. 

Text Nil 

References 
Kendall, M. G. & 

Moran, P. A. P. 
Mardia, K. V. 

GeometTical Probability (Griffin 1963) 

Families of Bivariate Distributions (Griffin 1970) 

664149 Coding Theory - W. D. Wallis 

Prerequisites 

Hours 

Examination 

Content 

Topics D and K 

About 27 lecture hours 

One 2- hour paper 

Introduction to codes; Hamming distance; linear codes; the Slepian-Moore- Prange algorithm, 
Hamming codes: perfect codes: polynomial codes: BCH codes, comma-free codes. 
Text 
Street, A. P. & Wallis, W. D. 

References 
l3erlekamp, E. R. 
Berlekamp, E. R. 
Blake, I. F. & Mullin, R. C. 
Sloane, N. J. A. 

Combinational Theory: An Introduction (CBRC 1977) 

Algebraic Coding Theory (McGraw-Hill 196fJ) 
A Survey of Algebraic Coding Theory (Springer-Verlag 1970) 

111e Mathematical Theory of Coding (Academic 1975) 
A Short Course on Error Correcting Codes (Springer 1975) 

664105 Combinatorial Designs - W. D. Wallis 

Prerequisites Topics D and K 

Hours 

Examination 

Content 

About 27 lecture hours 

One 2-hour paper 

An introduction to various types of designs and their properties. Pairwise balanced designs: 
the basic theory, some existence theorems, Wilson's theorems. Latin squares and balanced 
incomplete block designs: the existence theory using pairwise balanced designs, and various 
constructions. Partial balance. Room squares. Hadamard matrices. Block designs on graphs, 
such as hancicuffecl designs. 

Text 
Street. A. P. & Wallis, W. D. 

References 
Denes, J. & Keedwell, A. D. 

Hall, M. Jr. 
Mann, H. B. 

Raghavarao, D. 

Ryser, H. J. 

Wallis, W. D. et al. 

Wallis, W. D. 

Combinatorial Theory: An Introduction (CBRC 1977) 

Latin Squares and their Applications (English and 
Akademiai Kiado 1974) 

Combinatorial Theory (Blaisdell 1967) 

Addition T1leorems. The Addition Theorems of Group Theory and 
Number Theory (Interscience 1965) 

Constructions and Combinatorial Problems in Design of 
Experiments (Wiley 1971) 

Combinatorial Mathematics (Wiley 1963) 

Com binatorics: Room Squares. Sum -Free Sets. Hadamard Matrices 
(Springer J 972) 

Combinatorial Designs (Univ. of Surrey 1977) 

664176 Graph Theory and Applications - W. D. Wallis 

Prerequisite 

Hours 

Topic D 

About 27 lecture hours 
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Examination One 2- hour paper 

Content 
The course contains the content of the third year topic GT (Applied Graph TheOly) together 
with some additional work on pure graph theory. 

Text Nil 

References 
See Topic GT on page 53. 

664168 Astrophysical Applications of Magnetohydrodynamics - W. P. Wood 

Prerequisites 

lIo/lrs 

Examination 

Content 

Topics CO and I'D 

About 27 leclure hours 

One 2-hour paper 

The normal state of matter in the universe is that of a plasma, or ionized gas, permeated by 
magnetic fields. Moreover, these fields (unlike that of the earth) may be dominelnt, or elt least 
significant, in controlling the structure of the region. The aim of this course is to investigate 
the effects of astrophysical magnetic fields, ranging from 10- "gauss in the galaxy to 10 '2 gauss 
in a neutron star. 

Text 

References 

Nil 

Chandrasekhar, S. HydrodynamiC and Hydrornagnetic Stability (Oxford 1961) 
Cowling, T. G. MagnetohydrodYl1amics (Interscicnce 1957) 
De Jong, T. & Maeder, A. (eds.) Star Formation (D. Reidel 1977) 
Mestel, L. l;ffects ofMagentic Fields (J'vlcm.Sc.Roy.Sci. Liege (6) ll79 1975) 
Spiegel, E. A. & Problems of Stellar Convection (Springer-Verlag 1976) 

Zahn, J. P. (eds.) 

Other topics may be offewcl from time to time by visitors to the Department: intending 
students should consult the Depelrtment early in the yedr regarding them. 

SUPPLEMENTARY LIST 

(Courses available for choice as Part IV topics by students who have passed Mathematics lilA, 
Computer Science III or Statistics III. Not all of these courses dye necessarily offered in any 
one year). 

Department of Electrical Engineering 
EE443 Optimization Techniques - see pag<: B4 
EE447 Digital Communications - sec page ll4 

Department of Mechanical Engineering 
ME404 Mathematical Programming I - sec page 93 
ME487 Operations Research - Deterministic Models - sec page 93 
ME488 Operations Research - Probabilistic Models - see page 93 

Additionally, students permitted to select courses from this list shoule! also select any of the 
following topics which they have not studied in Computer Science Ill: 

Compiler Construction 
Computer Operating Systems 
Programming Languages and Systems 

6ll 

COMPU rEf{ SCIENCE SUBJECTS 

Stucknts who obtain d Il.Math. Degree including COlllpnter Science I[ a11(1 COlllputer Science 
Ill, thereby satisfy all cclw'dtionell requirements lur me111bership of the Anstralidn COl11pllter 
Society. Students should "Iso read the tOOl1lOtcs below the elltry Computer Science III. 

662400 Computer Science 11 

Prerequisite 

Hours 

Examination 

Contrnt 
lopics 

PART II SUBJECT 

:Vldthe111,1tics I 

1613 hours of lecture,. tutorials ,11HI PL1cticalIVork dS listed 
below 

51'(' C0111P01WIlt descriptions below 

51 -- Introduction to Structuring 01 Information 
SP - Svstcmatic Programming 

:VIL - Introduction to Computer '\rcltitecturc dnd Assembly Lmgudgc 
F - NUI1H'rical !\ndl\,sis ,mel C0111puting 

PAIn II TOPICS 

A stdtement concerning tile reldtion betwccn the lJiplol11d in Computer Scienc(' and the 
undergraduate suhj('cts Computer Science II dncl III Crin he fOll11(j on page 10. 

662401 Topic SI 

Prere" ui.me 

Corequ isite 

Hours 

Fxarnin(ltion 

('on 1en t 

Introduction to Structuring of Information - P .. 1. \10yJ.lll 

~latl1('tnatics I 

Topic SP 

I lecture hour per wcek ,l1\eI I tutori,1l hour per fortnight 

Influence of structuring oj intortlldtion on design of programming Idnguage.s. 

Udta strllctl1res: liSb, treE's. '1ueues, dequ('s and SL1Cks. Exd111ple.'l· of d1HI methods for 
implelllentillg tile,,' structLJ[('s. StDrdge dllocation lor complcx ddta Items. Scatter storelge ,111<1 
hdsh acJdressing. Elcl1H'ntd1'\ stJ'1l\g processing, dnd list processing 

Spdfching dnd sorting. A dc'scriptioll of ')everal c;orting algorithms dl1d cOlnpdriso[1 of li1t'ir 
ell ieiellci"s. 

rhe course consists of melinl\, lectures slipplemelltccl ill' tutorials. 

fiX! 

rellellllaum. ,\. '\"1. & 
Augenstein. ~Ii. J 

References 
Dahl. O. J. et "I. 
Elson, \1 
(;rogono. P 
Holt. R. C. & Ifltlme, J. \J. P. 
lIoro\\'itL. E. & S,'hni. S 
Knuth. fl. r.. 

Dul!J Strtlctllrps Using P(N'ul (Prentice-I lall 198 I) 

S1ructured Programming (Academic 1972) 
[Jaw Struell/res (Science' !{l'scdfch Associates 1975) 
Programming (I) PASCAl 2nd ('dn (Addisoll- Wesley 1980) 
Programming Standard PASCAL (Reston Pub I. Co. 19BO) 
Fundamentals of Data Structures (Pitman 1976, 1977) 
lhe Ilrt of Computer Programming Vois. 

I - rLllHLtn1elltdl Algorithms, 
II -.- - Scmi-lllllneric.l1 Algorithms, 
III - Sorting dnd Searchillg 
(.'\e!disOl1- Wesley I96B. 1969, 1 '173) 
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Page, E, S, & Wilson, L. B, 

Wirth, N, 

Information Representation and Manipulation ;n a Computer 2nd 
edn (Cambridge 197(\) 

Algorithms + Data Structures ~ Programs (Prentice-Hall 1976) 

662402 Topic SP - Systematic Programming - D. W. E. 1\latt 

Prerequisite 

l/ours 

Examination 

Content 
An introduction to Pascal. 

Mathematics I 

I lecture hom and I tutorial hour per fortnight 

One 2- hour paper 

The case for high level programming languages. The formal definition of the syntelx of high 
level languages. An overview and comparison of several high level languages, including 
fORTRAN 77, COBOL, I'Ll! and Ada. 

Structured programming: its objectives ,md the techniques llsed to dchievc them. Modular 
design, top-down programming, good coding style. The role of 'goto' constructs, conditional 
statements, looping, 'case' statements. 

Procedures, co-routines, re-entrancy. Recursive programming. Appropriate and inappropriate 
uses of recursion. 

Text 
Grogono, P. 

Re/,erences 
Bates, F. & Douglas, M. L. 
Balfour, A. & Marwick, D. H. 
Dahl, O. J. et a1. 
Elson, M. 

Guttmann, A. J. 
Holt, R. C. & lIulme, J. N. P. 
Jensen, K. & Wirth, N. 
Wegner, P. 

Wirth, N. 
Yourdon, E. J. 

Programming in PASCAL 2nd edn (Addison-W(~sl('y 1980) 

Programming Language/One 31'(1 edn (Prentice-ilaIl 197,)) 
Pr0firamming in Standard FORTRAN 77 (1leincll1ann 1979) 
Stn/ctured Programming (Academic 1972) 
Concepts o/' Programming Lanfilwges (SCience Resedrch 

Associates 1973) 
Programming and Algorithms (Heinemann 1977) 
Programming Standard PASCAL (Reston 19HO) 
Pascal: User Manual and Report 2nd cdn (Springer- Verl;rg 1978) 
Programming with Ada' An Introduction by Means a/' Graduated 

Examples (Prentice-llall 19HO) 
Systematic Programming (Prentice-llail 1973) 
Techniques a/' Profiram StruclUre and Design (Prentice-llallI97 5) 

662405 Topic ML - Introduction to Computer Architecture & Assembly Language -
K. K. Saluja 

Prerequisite 

Hours 

Examination 

Content 

Mathematics! 

2 lecture and practiCer] work hours per week tor first two 
terms 

progressive dssessment anel final examination 

Number systems: representation and arithmetic. 

Hardware components, processor structure, addressing mocIes. Assembly Idnguage. Instruc
tion sets, pseudo ops, machine language progrdmming, subroutines, co-routines, use of 

stacks, interrupts, macros, recursion, re-entry, linkers dnd loaders. 

Lectures will be supplemented with practical assignments using PDP- II computer. 

Text 
Eckhouse, R H. & 

Morris, L R. 
Minicomputer Systems: Organisation Programming and Applica

tions (PDP-II) 2nd edn (Prentice-Hall 1979) 
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References 
Chu, y, H, Computer Organizotion and Micro Programming (PrenticC-llilll 

1972) 
ilonovan, J, J. 

Friedman, A. ll. 
Stone, II. S. 

Systems Programming (McGrdw-llill 1972) 
Logical f)esign of !!igital Systems (ComplJler Science) 
introduclion to Computer OrgoniLolion and Data StruClures 

(i\'1cGraIV- J I ill 1972) 

662202 Topic F -- Numerical Analysis and Computing - see page 40. 

PART III SUBJECT 

663400 Computer Science III 

Prerequisites Computer Science II, Millhcll1dtics llA and Mathematics lie 
See individual topics {{ours 

Fxamination See information given in descriptions of individual topics 
Content 

At least five topics fyom the list of topics given below, proVided that atlcast two of' the topics 
numbered I, 3 aIH.I ') are included. (It is rccommcJ\(lecl theIt d student should include all three 
of these topics in his programme). 

Tapirs 
1. Compiler Construction (TE464) 

t2 COIlllllercial Programming & Systems And lysis (one topic colllposed of the combinatioo of (i) 
COIllInf'ITid! ProgrdllllTling clnd (ii) Systems Ancliy:-;is of the Diploma course) 

} Computer Opc]',Hing SystenlO ("EE463) 
4. Switching Theory & Logical Design ("EE362) 
,. Mathematical Logic and ScI Theory (""0) 

6. :'dclthcIIldticaJ Principks of ~umcricdl AnrlJy~js ('''7) 
7. Progrclmming Langl1dg(>s & Systems ('PI,) 
H. ';I1"or\' of Computing ("""TC) 
t9. Systems Desigll (OC5 - Diploma course) 

Notes 

Not .-lVdildble for selection by students who hdve previously pCls0ed this course, or who are enrailed 
tOY it explicit!')!, extrdlWQUS to Computc'r Science Ill, in the: year in whicI\ they drc enrolled for 
Computer Science III. 

Not aVdildble for selection by students wilo have passed ivldlhemdlics fIlA including the lopic or who 
an~ cnrollf'd for i'vlarlwmdtics II fA including the topic concurrently with Computer Science HI, or who 
have passed (dS dl1 elective topic) the Part III fV'lathcrnatic5 topic \vhose abbreviation i:-i given follm\'ing 
the asterisks. 

Not avail<lbk for seiC'ction by students \vho helve passed or arc concurrently enrolled for a Part III 
ivlathematics subject \vllicIt inc1wles the topic whose dhhreviation is given following the asterisks, or 
who have passed the topic previously dS an cl{'ctive topiC. 

Students who tHe considering eventual CrHl'ers as Computer Systems Officers in the Commonwealth 
Public Service arc strongly ddviscd to emol for 1his topic. 

PART III TOPICS 

534137 Compiler Construction - R. J. Evans 

herequisite [E264 Introduction to Computer Architecture & Assembly 
language or Topic Ml 

Hours 

Examination 
3 hours per week for the first half year 

Progn,ssive assessment ,md final examination 
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Content 
The design of assembJcrs. Introduction to the theory of grammars, parsing teclmiques, 
construction of compilers, object code generation. Construction of interpreters. 

The course consists mainly of lectures anei assignments on computers. 

Text 
Aho, A. V. & Ullman, J. 

References 
Aho, A. V. & Ullman, J. 

Donovan, J. J. 

D. 

lJ. 

Principles of Compiler Construction (Addison- Wesley 1977) 

111e Theory of Parsing, Translatton and Compiling 2nd VoL 
(Prellt icc- llall) 

Systems Programming (MCGraW-Hili) 

410129 Commercial Programming 11 Systems Analysis 

Prerequisite 

Hours 

Examination 

Content 
(i) Commercial Programming 

Mathematics I Topic SC or Commercial LD.P. 

2 lecture hours per weck ,1nel associated prilctical work 

Examination at mid-year and end of yeilr 

Basic concepts of file handling and me maintenance, including me creation and processing. 

Flow chdrting; file merging and updating of transactions; tape blocking and buffering. 

General nm types including editing, searching and sorting. Direct access versus serial; 
random or sequential organisiltion; re-run techniques; verifying programme accuracy; table 
lookup; programme documentation and use of test dilta. 

DIIlOL as a business data processing and file organisation language. Extensive practical work 
in DIIlOt, including case studies. 

Texts 
D.E.C. 
Fiengold, C. 

References 
Chai, W. A. & II. W. 
Cliflon, H. D. 
Davis, G. B. & Litecky, C. R. 
DeRossi, C. J. 

KdPur, G. K 
Laden, H. N. & 

Gildersleeve, T. R. 
McCracken, D. D. ct a!. 
Muradl, M. 
Sanders, D. H. 
Sprowls, R. C. 
Stern, N. B. & R. A. 
Watters, J. L. 

(ii) Systems Analysis 

DIBOL-jj Language Reference Manual 
Fundamentals of COBOL Programming (W. C. Brown) 

Programming Standard COBOL (Academic) 
Systems Analysis jor Business Data Processing (Bnsiness Books) 
Eleme711ary Cobol Programming (McGraw- II ill) 
Leaming COBOL Fast (Reston) 
Programming in Standard COBOL (S.RA.) 
Systems Design for Computer Applications (Wiley) 

Programming Business Computers (Wiley) 
Standard COBOL (S.RA.) 
Computers in Business (McGraW-Hill) 
Computing with COBOL (Harper & Row) 
Cobol Programming (Wiley) 
Cobol Programming (Heinemann) 

This course is concerned with the coriy clctivities carried out in the development of computer
based information systems. 

Topics covered include, the role of systems in modern business; the profession of systems 
analysis ami design; management or the life cycle or a business information system; the tools 
of the systems analyst; the study phase, its associated documentation and its relationship to 
design, development and implementation. Students are also introduced to the concepts of 
structured ar,alysis. 
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Texts 

Gore, M. & Stubbe, J. 
(;ore, IVl. & Stubbe, J. 
Gane, C. & Sdrson, T. 

References 
I),wis, W. 
Davis, W. 

Gildersleeve, T. 
Semprcvivo, p. C. 

Flements of Systems Analysis (W. C. Brown) 
Elements of Systems Arwlysis Worhbooli (William C. Brown) 
Structured Systems Analysis: Tools and Te('izniques (Prentice-

Hall) 

Information Processing Systems (Adclison-W"sley) 
Information Processing Systems ~ SCUdent Worlibooli (Addison

Wesley) 

Successful Data Processing Systems Analysis (Prentice-) Idll) 
Systems Arwlysis: Definitive Process and Design (S.R.A.) 

534138 Computer Operating Systems ~ P. J. Moyldn 
Prerequisite 

[[ours 

Fmmination 

Conten1 

EE264 Introduction to Computer Architecture & Assembly 
Langlhlge or Topic ML 

Three hours per week for the second hdlf 01 tlw year 

Progressive asseSS111cnt dnd final examindtiol1 

Views of an operating system. Multiprogramming, interacting concurrent processes, process 
control prilnitives. Processor fHdI1rtgemcnt, memory ITl.dlldgerncnt, name rnandgCI1H'nt. 
Protection. 

The course consists mainly of lectures supplemented by tlltoridl sessions. 
Text 

Lister, A. M. 

References 
Coffmdn, E. C;. & 

Denning, P. J. 
J Jansl'n, P. ll. 

Marlnick, S. L & 

Donovan, J. J. 

Fundamentals of Operating Systems 2nd cdn (Macmillan 1979) 

Operating Systems Thmry (Prentice-Hall) 

Operating Systems Principles (Prentice- Hall) 
Operating Systems (McGrdIV-lIill) 

533902 Switching Theory & Logical Design ~ K. K. Sdillja 
Prerequisites 

!lours 

Examinalion 

Contenl 

Mathemdtics I and Topic ML 

3 hours of lectures, tutorials and practical work ]1('1' week for 
first hall year 

Progressive assessment and final examinat ion 

llooledl1 algebra, combinational logic, logical circuits, minimization techniques, threshold 
logic, Data representation, binary arithmetic, cocies, error cl",cking and correcting. Sequential 
logiC, fllP'fiops, state ciiagrams, state reduction, races anel hazards. Logic subsystems: 
registers, adders, counters, converters, coders, etc. Basic architecture of ciigital computers. 

Lectures will be supplerncnwd by practical dssignments on logic trainers anel SOIlle tutorial 
sessions. 

Text 

Nagle, Ccmoll & Irwin An IntrodUction to Computer Logic (Prentice-Hall) 

Mathematical Logic and Set Theory ~ s"c Topic 0 page 46. 663406 

663402 Mathematical Principles of Numerical AnalYSis -~ sec Topic Z page 52. 

663405 Programming languages & Systems ~ see Topic PL page 47. 

73 



663404 Theory of Computing - see Topic TC p"ge 50. 

410128 Systems Design 

Prerequisite 

Corequisite 

Hours 

Examination 

Content 

Systems Anellysis 

Commercial Prograrnlnil1g 

2 lecture hours per week for the ",cone! hellf year and 
dssoci(1ted practical work 

An examination at pnd of year 

This subject is d development of Systems And lYSis and includes; data transmission; real time 
systems; infonnation retrieval; t'ile processing form design: m<magellwnt and the computer; 
file design; systems design and determination; operating systems: multi-programming. 

Texts As for Systems Analysis 

541100 Engineering I 

Prerequisites 

Corequisite 

Hours 

Examination 

Content 

SCHEDUJ,jl B 

PART I 

:S-unit MatllclHdtics B, lIiultistrand Science at the 4-unit level 
(<ldvisory) 

Mathematics I 

To be advised 

Four of the following units (0 he chosen. 

(i) CEllI Statics 
(ii) MEl31 Dynamics 
(iii) MElli Graphics and Engineering Drawing 
(iv) GEI12 Introduction to Engineering Design 
(v) EEnl Circuit Fundamentals 
(vi) ChEI41 Industrial Process Principles 
(vii) GEl51 Introduction to Materials Science 

(i) 521101 CElli Statics 

Content 
Two-dimensional force systems; equilibrium.funicular polygon, rigid bars, shear force, dxial 
force, bending moment, pin-jointecl frames, andlytical ,md graphical tredtlllcnt; equilibrium 
of three-dimensional force systems, cables. 

Text 
llall, A. S, & Archer, F. Principles of Statics (Uni. of :-J.S.W. Students \Inion 19(6) 

(ii) 541103 MEnl Dynamics 

Content 
Basic concepts for the study of motion: length, time, force and I11i1SS: "ewton's laws of motion: 
law of friction: systems of units. Motion of point masses, rigid bodies ,md connected bodl('s in 
straight or curved paths and in simple rotation. Reldtivp motion using translating reference 
frames. General plane motion of rigid boelies. Momentum ,mel impulse, both lined)' and 
ilngular, related to point masses and rigid bodies. 

Energy and the conservation principle ilpplied to mechanical work, strain energy, kinetic 
energy, friction losses, for particles and rigid bodies. 
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In addition to lectmes, the course incllldes weekly tulOridls devoted to the solution oj' 
problems in Dynamics. 

Text 
Meriill11, J. L Engineering Mechanics, Vol 2 - Dynamics, SI VerSion (Wiley 

International Student Edition 1980) 

(iii) 541104 MEllI Graphics and Engineering Drawing 

Content 

A stuely in communication and analysis hy pictorialmcans. Methods of projection covering 
orthogonal projPction of points, lines, planes ancl solids; lengths of lines, angles and 
intersection between lines, planes and contoured surfaces; orthographic projection, 
dimensioning and sectioning: isometric projection; prospective projection. 
Texts 
Levens, A. S. 

References 
Levens, A. S. 
Luzadder, W. .1. 

Graphics, Analysis and Conceptual Design (.John Wiley & Sons) 
Australian Standard Engineering Drawing Practice CZI 1976 

(Ins\. of Engineering, Australia) 

Graphics (Wiley) 
Basic Graphics (!'rentice- Hall) 

(iv) 501101 GEII2 Introduction to Engineering Design 

Content 

Philosophy <lnd fundamentals of engineering design. 

Texts 

Krick, E. V. 

Australian Standard Fngineering Drawing Practice CZI 1976 
(Ins\. of Engineers, Australia) 

An Introduction to Engineering und Engineering Design (.John 
Wiley & Sons) 

(v) 531203 EEI3I Circuit Fundamentals 

Content 
Part I (Introduction) 
Introduction to Electrical Engineering, Model Theory, Units. 

Part 2 (Resistive Circuits) 

Ohms Law, Kirchoff's Law, Parallel dnd Series resistive circuits. NocIill and Mesh Analysis, 
Thevenins and Norton's Theorems. 

Part 3 (Transient Circuits) 

Inductance and Capacitance, Natural ami Forcee! Response, Transients in RL, RC Circuits. 
Part 4 (Sinusoidal Analysis) 
The Phasor Concept, Complex Impedance and Admittance, Phasor diagrams. 

Part 5 (Power in AC Circuits) 
Power, Volt-Amps, Reactive Power, Power Factor. 

The course will be evenly divided between lectures and laboratory work and will also be 
supplemented by tutorial sessions. 

Text 

!layt, W. H. & Engineering Circuit Jlnalysis 3rd edn. (MCGraW-Hill) 
Kemmerly, J. E. 
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(vi) 511 lOB ChEl41 Industrial Process Principles 

Content 
Introduction to the priJCCSs industries with ref(;rencc to petroclwmical ilnd metdiiurgical 
processes. Calcuiation of energy ,md materidl baldllces. Properties of VdfJours dnd liquids. 
Equilibrium processes. Humidification, drying. Crystdllisntion. 

Texts 
Wdll, T. r. An outline of Tndustrial Process Principles (DCjldrtment of 

Chemicdi Engineering, University of Newcastle) 
lvletric Conversiun and the Use of Sf. Unils 2nd ctln (Univ(,ysity 

of Newcnst Ie) 

(vii) 501102 GEISI Introduction to Materials Science 

COil ten t 
The course provides a general introduction to materials of C'ngineering significance and to the 
reldtionships which exist b(~tween structures, propCl1ies and appliciltions. The detailed 
treatment of various aspects is left to the later stages of the degree progrilmme. 

rhe following sections ,1(e given appfOxitn,lkly equal ilmounts of time and emphasis: 

Atomic bonding; atomic arrangements in metals, glasses and jJolymers; the effects of stress 
imd telllperatun; on simple metals; the control of metallic structures by composition and 
thermal tr('atments; common metals of engineering import,l11c,,; the structure and properties 
of cerdIllics and cement products. 

Polymers, rubbers and woods; engilH'Cring ajlpiic,ltions for polymers; the mechanical testing 
of matcridls; composite material; the ftlncl,lmentais of corrosion and practiCer! consiclerations; 
the ClectriCdl, magnetic, optical dnd thenndl properties of solid I11dterials. 

Text 
Flinn, R. A. & Trojan, 1'. K. 

412700 Accounting IIC 

Prerequisites 

Hours 

Examination 

Content 

Accounting IIA 

Engineering Materials and their Applications (Ho11ghton Mifflin 
1(75) 

PART II 

Accounting I, Mathematics I 

4 lecture homs and 4 tutorial hours per week 

4 3- hour papers at end of year 

Accounting IlA and Accounting lIB 

Theory and practice of company accounting; accounting for the formation, reconstruction, 
amalgamation, take-over, official manilgement, receivership and liquidation of companies; 
the preparation of holding company amI group financial stntements; equity accounting; 
presentation, analYSis and interpretation of financial statements; the valuation of shares and 
goodwill; funds st,rtements; accounting for inflation; accounting for executorship, 
bankruptcy, hire purchase and instalment-purchase, lease agreements and tax-effect 
accounting, 

Accounting liB 
The theory and practice of management accounting: the management planning ane! control 
process; the concept and classification of cost; cost estimation; cost-volume-pofit analysis; 
incremental decision analysis; budgeting; job costing; process costing; joint and by
product costing; accounting for materials labour and overhead; standard costing and variance 
analysis; responsibility accounting and performance evaluation; transfer pricing; capital 
investment analysis, inventory costing and conn'o!' 
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Texts 
Henderson, S, & 

Peirson, C. 
Johnson, T. R. et aL 

Taylor, R. B. & O'Shea, B. p, 

DeCoster, D, T. et al. 
Horngren, C. T. 

522700 Civil Engineering liM 

Prerequisites 

HOllrs 

Examination 

Content 

Issues in Financial Accounting 2nd edn (Cheshire) 

[he Law cmd Practice a/Company Accounting in Australia 4th edn 
(Butterworths) 

Questions all the Law & Practice oj' Company Accounting 2ncl edn 
(Butterworths) 

Accollntants Exercises 2nd edn (University of Newcastle) 
Companies Act, 198/ (N.S.W. Govt. Printer) 
ACCOlilliillg lor Managerial DeciSion Malting 2nd edn (Wiley) 
Cost Accounting A Managerial EmphasiS 4th edn (Prentice-

Hall) 

Mathematics L CEllI, MEI:51, GEI12 and MEllI 

5 lecture hours & 2~ tutorial hours per week 

Five 3- hour papers 

5 units from: 
(i) CE212 
(ii) CE213 
(iii) CEl31 
(iv) CE23l 
(v) CE224 

Mechanics of Solids I 
Mechanics of Solids II 
Huirl Mechanics I 
Fluid Mechanics II 

(i) 522102 

Prerequisites 

Hours 

Examination 

Content 

Civil Engineering Materials 

CE212 Mechanics of Solids I 1 unit 

CEllI & Mathematics I 

2 lecture hours & 1 tutorial hour per week for Iirst half year 
One 3-hotir paper 

Stress, strain, axial load problems; states of stress and strain; stress.,strain relationships; 
mternal actions, internal stresses in beams; deflection of beams; torsion in Circular sections" 
combined stresses, ' 

Text 

Popov, E. p, Mechanics oj'Materials 2nd edn (S.L) (Prentice-Hall 1978) 

(ti) 52211 J CI':213 Mechanics of Solids II -- I Unit 

Prerequisite CE212 

Hours 

Examination 

Content 

2 lecture hours & I tutorial hour per week for second half 
year 

One 3-hour paper 

Buckling of columns, introduction to theory of elasticity; non uni-planar bending; shear 
centre; torsion of non-cicular sections; lateral instability of beams; energy methods, 

Text As for CE212 

(iii) .';22202 CEZ31 Fluid Mechanics I I Unit 

Prerequisites Mathematics l, MEl31 Dynamics 
Hours 2 lecture hours & I tutorial/laboratory hour per week for first 

half of year 



Examination One 3- hour paper 

Content '11 . I I fld 
Fundamentals, fluid statics, kinematics of fluid motion, flow of an incompressl ) C I( ea Ul. 

Text 
Vennard, J. K. & 

Street, R. L. 

Elementary Fluid Mechanics 5th cdn S.1. (Wiley 1976) 

(iv) 522204 CE23J. 

Prerequisite 

Fluid Mechanics II -- 1 Unit 

CE231 

flours 

Examination 

2 lecture hours & 1 tutorial/laboratory hour per week for 
second half year 

One 3- hour p,lper 

Content I fl 'd . Tt d 
Flow of compressihle ideal t1uid, impulse-momentum principle, flow of a rea UI, sImI IU e 

and dimensional analysis. 

Text As for CE231 

(v) 522112 CE224 Civil Engineering Materials - 2 Units 

Content 
Theoretical background and laboratory tests of elastic and inelastic properties, creep, 
hardness and fracture of metals and timber. (Ih unit) 

Properties and behaviour of brick masonry and timber (Y4 unit) 
Properties and behaviour of bituminous materials. . ' 
Concrete: component materials, properties of plastic and hardened concrete, concrete mIx 

design, manufacturing and field control. (1 Y4 umt) 

Texts 
Jackson, N. 
Nagarajan, N. & Antill, J. M. 

752300 Psychology IIC 

Prerequisites 

Hours 

Examination 

Civil Engineering Materials (Macmillan 1980) . 
Australian Concrete Inspection Manual (Pitman - Australra) 

Psychology I & Mathematics I 
3 lecture hours, one 2- hour practical session & I tutorial 

hour per week 
Two 3-hour papers plus an assessment of practical work 

Content . 
1. Statistics, Scientific Method, Quantitative Psychology (MathematIcal Models and 

Individual Differences), Learning, Perception. 
2. Two other topiCS chosen from those topics available in Psychology IIA and Psychology 

IIB, 

3. Mathematical Psychology. 

Texts 

Ref'erences 

413900 Accounting mc 
Prerequisites 

Hours 

Examination 

To be advised 

PART III 

Mathematics IIA & IIC & Accounting lIC 

4 lecture hours & 1 tutorial hour per week 

Two 3-hour & two 2-hour papers 
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Content 
(i) Either Accounting lIlA or Accounting IliB and two appropriately chosen Part III topics 
offered by tile Department of Mathematics and approved by the Head of the Department. 
OR 
(ii) Accounting IlIB and Financial Management. 

413100 Accounting lIlA 

J[ours 

Examination 

Content 

2 lecture hours per week 

Two 3-hour papers 

selected contemporary problems in the theory and practice of financial accounting, company 
financial reporting and public practice including a study of clIrrent approaches to the 
formulation of accounting theory; implications of the efficient market hypothesis in 
accounting. 

Preliminary Reading 
Henderson, S. & 

Peirson, G. 

Text 
Anthony, N. V. et al. (eds) 

References 

An Introduction to Financial Accounting Theory (Longman 
Cheshire) 

Readings in Advanced Accounting Theory (Butlerworths) 

Journal articles and extracts from relevant accounting monographs including the following: 
American Accounting A Statement of Basic Accounting Theory 

Association 
American Institute of Objectives of' Financial Statements 

Certified Public Accountants 
Backer, M. (eeL) Modern Accounting 171eory (Prentice-Hall 1966) 
Baxter, W. T. & Davidson. S. Studies in Accounting (1.C.A.E.W.) 
Chambers, R. J. Accounting Evaluation and Economic Behaviour (Prentice- Hall 

Dean, G. W. & 
Wells, M. C. (cds) 

Financial Accounting 
Standards Board 

Goldberg, L. 

Hendriksen, E. S. 
Jager, M. O. et al. 
Keane, S. M. 

Moonitz, M. 
Parker, R. H. & 

Harcourt, G. C. 
Sprouse, T. R. & 

Moonitz, M. 
Vatter, W. J. 

413200 Accounting II1B 

Hours 

Examination 

Content 

1966) 
Current Cost Accounting: Identifying the Issues 

Statements of Financial Accounting Concepts 

An Inquiry into the Nature of Accounting (American Accounting 
Assn 1965) 

Accounting Theory (Irwin 1970) 
Company Financial Statements: Form and Content (Butterworths) 
The Efficient Marlwt Hypothesis and Implications for Financial 

Reporting 
The Basic Postulates of Accounting (A.I.C.P.A.) 
Readings in the Concept of Measurement of Income (Cambridge 

U.P.) 
A Tentative Set of Broad Accounting Principles f'or Business 

Enterprises (A.I.C.P.A.) 
The Fund Theory of Accounting (Chicago Uni. Press) 

2 lecture hours per week 

One 3-hour paper 

Review and extension of classical optimization; transfer pricing; linear programming with 
applications; review and extension of C. U. P. (under certainty); review of probability theory; 
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C. U. P. analysis (under uncertainty); mathcrndtics of finance; capital budgeting (under 
uncertainty); pdrametric methods of quality control; nonparametric methods of quality 
control; methods of cost estimation; ledrning curves. 
Texts To be advised. Articles in Accounting Journals 

References 
Anton, H. R. & Finnan, P. A. 

Bailey, E. 
Benston, G. J. 
Chase, R B. & 

Acquilano, N. J. 
Corcoran, A. 
Gordon, L. A. et a1. 
Mintzberg, H. 
O'Connor, R. 

Contemporary Problems in Cost Accounting (Houghton Mifflin 
1966) 

Pricing Practices and Strategies (Conference Board) 
Contemporary Cost Accounting and Control (Dickenson 1970) 
Production and Operations Management (Irwin) 

Costs (Wiley) 
Nom!1ltive Models in Managerial DecisiOn-MaKing (N.A.A.) 
Impediments to the Use of Management Information (N.A.A.) 
Planning Under Uncertainty: Multiple Scenarios and Contingency 

Planning (Conference Board) 

413602 Financial Management 

Prerequisite 

Hours 

Examination 

Accounting I 

2 lecture hours per week 

One 3-hour paper 

Content 
An examination of some of the decision-rndking aspects of finance, such as, its goals and 
functions; financial planning, incentive schemes, evaluation of capital projects; methods of 
capital budgeting; cost of capital; risk analYSis ilnd capital budgeting; capital structure; 
dividend policy; management of current assets; short and intermediate term fin"llC ing; 
mergers and takeovers; liquidation and abandonment of assets. A critical evaluatiu,l 01 the 
role accountants adopt in providing relevant information for financial decisions. 

Texts 
Brigham, E. F. et al. 
Pierson, G. & Bird, R. 
Weston, J. F. & 

Brigham, E. F. 

References 
Boudreaux, K. J. & 

Long, H. W. 
Brigham, E. F. ct a1. 
Chambers, R. J. 
Jean, W. H. 
Lerner, E. M. 
Pollard, A. H. 
Quirin, G. D. 
Samuels, J. M. & 

Wilkes, F. M. 
Solomon, E. & Pringle, J. J. 
Van Horne, J. 
Weston, J. F. 
Weston, J. F. & 

Brigham, E. F. 
Weston, J. F. & 

Woods, D. H. 
Wolf, H. A. & 

Richardson, L. 

Cases in Managerial Finance (Holt. Rinehart & Winston) 
Business Finance (McGraw-Hall) OR 
Managerial Finance (Holt, Rinehdl't & Winston) 

The Basic Theory of Corporate Finance (Prentice-Hall) 

Decisions in FinanCial Management (McGraw- J Jill) 
Accounting. Finance and Management (Butterworths) 
The Analytical Theory of Finance (Holt, Rinehart & Winston) 
Managerial Finance (Harcoun, Brace & Jovanovich) 
Mathematics of Finance (Pergamon) 
The Capital ExpendillJre Decision (Irwin) 
Management of Company Finance (Nelson) 

An Introduction to Financial Management (Goodyedr) 
Financial Management and Policy (Prentice- Hall) 
The Scope and Methodology of Finance (Prentice- Hall) 
Managerial Finance (Holt, Rinehart & Winston) 

Basic Financial Management: Selected Readings (Wadsworth) 

Readings in Finance (Appleton-Century Crofts) 
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713200 Biology IIIB 

Prerequisites 
J[ours 

Examination 

Content 

Mathematics IIA & lIC & either Biology IIA or lIB 

4 lecture hours & 8 turoria I hours per week 

Two 3-hour papers 

Biology IIIB consists of two units, Environmental Physiology, and Ecology and Quantitative 
Genetics, 

(i) 713201 Environmental Physiology 

Content 
Plants 
Interrelationships between the environment and the operation of key physiological processes 
including photosynthesis, mineral ion acquisition and assimilate tr,msfer. 

Animals 
Biology of reproduction in vertebrates with particular emphasis on gamete physiology. 

Texts 
Baker, D. A. 
Milthorpe, 1'. L. & 

Moorby, J. 
Nalbandov, A. V. 

References 
Austin, C. R. & Short, R. V. 
Bloom, W. & Fawcett 
Evans, L. T. 
Leopold, A. C. & 

Kriedcrnann, P. E. 
Setchell, B. P. 
Torrey, T. W. & Feduccia, A. 

Transport Phenomena in Plants (Chapman & Hall 1978) 
An Introduction 10 Crop Physiology 2nd edn (Cambridge U.P. 

1980) 
Reproductive Physiology 3rd edn (Freeman 1976) 

Reproduction in Mammals Vols 1-8 (Cambridge 1972) 
A Textbooh of Histology lOth edn (Saunders 1975) 
Crop Physiology (Paperback ed. Cambridge University Press) 
Plant Growth and Development (McGraw- Hill 1975) 

The Mammalian Testis (Paul Elek 1978) 
Morphogenesis of the Vertebrates 4th edn (John Wiley 1979) 

(ii) 713204 Ecology and Quantitative Genetics 

Content 
Ecology 
SlUcture and dynamics of biological communities, evolutionary ecology. 

Quantitative Genetics 
Continuous varition components of generation means. Heritability. The effect of selection 
and inbreeding. Neutral trailS. 

Texts 
Krebs, C. J. 
Stewart, J. (ed.) 

Zar, J. II. 

References 
C.SI.R.O. 
Daubenmirc, R. F. 
Ford, E. B. 
Kershaw, K. A. 

523700 Civil Engineering 111M 

Prerequisite 

Hours 

Examination 

Ecology 2nd cdn (Harper & Row) 
S299 Genetics, Units 11. 12. 13 (Open UniverSity Press 1976) 
Biostatistical Analysis (Prentice" Hall) 

The Australian Environment (Melbourne University Press 1970) 
Plants and Environment 3rd edn (Wiley 1974) 
Ecological GenetiCS (Methuen 1975) 
Quantitative and Dynamic Plant Ecology 2nd edn (Arnold 1973) 

Civil Engineering IIM, Mathematics IIA & lIC 

6 lecture hours & 4Jh tutorial/laboratory hours per week 

Four 3-hour papers, one 2-hour paper & two 1 Y2-hour term 
papers 
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Content 
(i) CE324 
(ii) CE314 
(iii) CE:533 
(iv) CE334 
(v) CE351 

Soil Mechanics 
Structural Analysis I 
Fluid Mechanics III 
Fluid Mechanics IV 
Civil Engineering Systems I 

(i) 523102 CE3J.4 Soil Mechanics 

Prerequisite 

Pre- or Corequisites 

Hours 

Examination 

Content 

CE212 

CE333 & CE334 

J lecture hour 8, 2 tutorial & laboratory hours per week 

One 2- hour paper 

Index properties, classification of soils; permeability, capillarity, seepage ami flow nets; 
stresses in soils: settlcmeni and consolidation; compaction, shear strength and failure 
criteria; stability of retaining walls. 

Text 
Scott. C. R. An Introduction to Soil Mechanics and Foundations 2nd edn 

References 
Capper, P. L. & Cas~)ic, W. F. 
Lambe, T. W. 
SAA 
Wu, T. H. 

(Applied Science 1974) 

Ihe Mechanics of Engineering Soils 6th edn (Spon 1976) 
Soil Testing for Fngineering (Wiley) 
Methods of Testing Soils for Engineering Purposes AS 1289 
Soil Mechanics 2nd cdn (Allyn & Bacon 1966) 

(ii) 523109 CE314 Structural Analysis I 

Prerequisites CE212, CE213 8, Mathematics I 

Hours 

Examination 

Content 

2 lecture hours & 1 tutorial hour per week 

One 3- hour pclper 

Analysis of statically indeterminate, elastic plane structures by force and displAcement 
methods. Elements of flexibility and stiffness matrix methods. Limit analysis. Familiarisation 
with computer packages. 

Texts Nil 

(iii) 523306 CE333 Fluid Mechanics III 

Prerequisite CE232 

Hours 2 lecture hours & 1 tutorial 8, JaboYdtory hour per week for the 
first half year 

Examination One 3-hour paper 

Content 
Fluid flow in pipes, fluid measurements, elementdry hydrodynamics, fluid flow about 
immersed objects. 

Text As for CE231 

(iv) 523307 CE334 Fluid Mechanics IV 

Prerequisite CE333 
Hours 2 lecture hours & 1 tutorial/laboratory hour per week for the 

second half year 

Examination One 3-hour paper 
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Content 
Open channel flow, basic concepts, energy and momentum principles, flow resistance, non 
uniform t1ow, channel controls, channel transitions, Unsteady flow; surges in closed 
conduits, water hdmmer, elements of unsteady flow in open channels. 

Text 
Henderson, F. M. Open Channel Flow (Collipr-Macmill,m 1966) 

(v) 523107 CE351 Civil Engineering Systems 1 

flours 

examination 

Content 

1 lecture hour & 1/2 tlllOridl hour per week 

Two 1ljrholU term papers & one 3-hour final paper 

General introduction to the systems dPproach. Techniques available as aids to the 
identification of optimal poliCies - mathematical modelling, computer simulation, various 
mathematical programming techniques, heuristics. Choice of techniques, problem formula
tion. Example applications of the systems approach to civil engineering problems. 

Text 
de Neufville, R. & 

Stnfford, J. H. 

References 
Baumol, W. J. 

Meredith, D. D. et al. 

Wagner, I!. M. 

Systems Analysis for Engineers and Managers (McGraw- Hill) 

l;'conomic Theory and Operations Analysis (Prentice- Hall) 
Design and Planning of J:'ngineering Systems (Prentice-Hall 

1973) 
PrinCiples of Operations Research (Prenlice- Hall) 

533900 Communications and Automatic Control 

Prerequisites 

Hours 

Examination 

Content 
Four of the following: 
(i) 533213 EE341 
(ii; 533110 EE342 
(iii) 534132 ££443 

(iv) 533113 EE344 
(v) 534134 EE447 

(i) 533213 EE341 

Hours 

Examination 

Content 

Mathematics lIA & lIe (including Topics CO, 0) 

6 lecture, tutorial & laboratory hours per week 

Progressive assessment & final eXiunination 

Automatic Control 
Linear System Theory 
Optimization Techniques 
(ME404 Mathematical Programming I may be substituted for EE443 -
see page 93 for content) 
Communications 
Digital Communications 

Automatic Control - G. C. Goodwin 

3 lecture, tutorial & laboratory hours per week for first half 
year 

Progressive assessment & final examination 

An introductory course in linear control systems. Mathematical models of systems and 
components; differential equations and transfer functions. Simple systems of first and second 
order. Analysis of steady state performance. System stability and transient response by 
algebraic, root-locus and frequency response methods. Introduction to compensation 
techniques. 

Description of components of servo-mechanisms and process control systems. 

Text 
Fortmann, T. E. & I Iitz, K. L. Introduction to Linear Control System Theory (Dekker 1977) 
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(ii) 5:n 110 I':E342 Linear System Theory K. L. Hitz 

Hours 3 lecture, tutorial & laboratory hours per week for second 
half year 

Examination Progressive assessment & final examination 

Content 
Multivariable control systems. Frequency domain design methods. Controllability. Observa
bHity. Canonical decomposition. Minimal realisations. Pole positioning by state variable 
feedback. Luenburger observers. The type 1 servomechanism problem. Introduction to 
Kalman filtering. Nonlinear control systems. Popov criterion and describing functions. 

The course consists mainly of lectures which are supplemented by laboratory work and 
tutorial sessions. 

Text As for EE341 Automatic Control 

(iii) 5:14132 EFA43 Optimi:lation Techniques -~ Not offered in 1982 

Hours 3 hours per week for first half year 

Content 
Mathematical background to optimization. Comparison of optimization methods; engineering 
applications - such as to problems of identification, control. pattern recognition and 
resource allocation. 

Texts 
Aoki, M. 
Luenlierger, D, G, 

Reference 
Luenberger, D. G. 

Introduction to Optimization Techniques (Macmillan 1971) 
Introduction to Linear and Non"Linear Programming (Addison

Wesley 1973) 

Optimisafion via Vector Space Methods (Wiley 1969) 

(iv) 533113 EE3M Communications G. C. Goodwin 

Hours 3 hours per week for second half year 

Examination Progressive assessment & final examination 

Content 
Introduction to the common forms of analog modulation, as well as pulse modulation systems 
including pulse code modulation, Performance in the presence of noise is considered. 

The course consists mainly of lectures which will be supplemented by some tutorial sessions. 

Text 
Gregg, W. D, Analog and Digital Communications: Concepts. Systems. 

Applications and Services (Wiley) 

(v) 534134 EEi'A'l Digital Communications 

Pflrrequisite EE344 Communications 

Content 
Pulse modulation schemes, including pulse code modulation, multi"plexing, matched filters. 

The course consists mainly of lectures supplemented by tutorial sessions. 

Text As for EE344 Communications 

533901 Dillit.1.1 Computers ami Automatic Control 

Prerequisites Mathematics I1A & IIC (including Topics CO, D) 

HOUTS 

Examination 

6 lecture, tutorial & practical hours per week 

Progressive assessment & final examination 
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Content 
(i) 533213 EE341 
(ii) 533110 EE342 
(iii) 532116 EE2G4 

(iv) 53:U:12 EE362 

Automatic Control _ .. see page 83 
Linear System Theory -- see page 84 
Introduction to Computer AYchitecture and Assembly l.imgualle 
see CS topic, page 100 
Switching Theory & Logic De~ign see CS topic, page 100 

4231)00 Economics mc 
Yrerequisites Mathematics IIA & IIC & Economics IlA 
Hours 

Examination 

Content 

As indicated in the description of the components 
To be advised 

Two points of the following so as to include Econometrics I or Mathematical Economics or 
both: 
(i) 423208 Econometrics I -.- 1.0 pOint 
(ii) 423204 Mathematical Economics --, 1.0 point 
(iii) 423113 Development 0.5 point 
(iv) 423102 Intemational Economics --- 0.5 point 
(v) 42310:1 Public Economics - 1.0 point 
(vi) 423114 Gl'Owth and Fluctuations ~- 0.5 point 
(vii) 42311 S Topics in lntel'l1ational Ecollomics·- 0.5 point 

(i) 423208 Econometrics I ~ R. W. McShane 
Prerequisite 

Hours 

Examination 

Content 

Economic Statistics II or Statistical Analysis 

2 lecture hours per week 

One 3"hotll' paper 

A knowledge of matrix algebra and of the mathematical statistics dealt with in Statistical 
Analysis is recommended for students attempting this course. 

The course is concerned with examining the usefulness of single equation regreSSion analysis 
in applied economic research and also with providing an intmduction to simultaneous 
estimation procedures. 

Text 
Johnston, J. 

References 
Goldberger, A. 
Hadley, G. 
Huang, D. S, 
Johnston, J. 
Koutsoyiannis, A. 
Kmenta, J. 
Pindyck, R. S. & 

Rubinfeld, D. L. 

Econometric Methods (McGraw-Hill 1972) 

Econometrics (John Wiley & Sons 1964) 
Linear Algebra (Addison-Wesley 1961) 
Regression and Econometric Methods (John Wiley & Sons 1970) 
Econometric Methods (McGraw-Hill 1972) 
A Theory of Econometrics (Macmillan 1973) 
Elements of Econometrics (Macmillan) 
Econometric Models and Economic Forecasts (McGraw-Hill) 

(iiI 423204 Mathematical Economics 
Prerequisites 

Hours 

Examination 

Content 

Economics II or IIA 

3 lecture hours per week 

One :l-hour paper 

I. The first part of the course is designed to provide an introduction to Mathematical 
Economics for students who have some mathematical ability but whose university level 
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work in this Mea has been confined to one or more statistics-oriented subject. After a 
review of some mathematical preliminaries, five topics are covered including an 
introduction to calculus, linear modelling and constrained optimization. The material is 
so arranged that edch topic consists of two lectures, the first covering the necessary 
mathematics and the second its application to economics. 

2 The second section of the course deals with the theory and economic application of 
difference and differential equations, the Il1dthcmatical reformulation and interpre
tation of traditional macro-theory (including matrix algebra). the techniques of input
output dnalysis, linear (and to a limited extent non-linear) programming, game theory 
and concludes with a discussion of the theory and economic application of the calculus 

of vcniations. 
3. A number of "case studies" chosen to cover areas in which the role of mathematics in 

illuminating and integrating material in micro and macro-economic theory ane! applied 
economics is of particular interest. 

Text 
Archibald, G. C. & 

Lipsey, R. G. 

References 
[lenavie, A. 

Chiang, A. C. 

J)ernburg, T. F. 

Dowling, E. T. 
Hadley, G. & Kemp, M. C. 

Haeussler, E. F. & Paul. R S. 

Henderson, J. & 
Quandt. R 

Intriligator, M. D. 
Yamane, T. 

(iii) 423113 Development 

Prerequisite 

Hours 

Examination 

An Introduction to a Mathematical Treatment of EconomiCS 
3rd edn (Weidenfeld & Nicholson 1977) 

Mathematical Techniques for Economic AnalySiS (Prentice-Hall 

1972) 
Fundamental Methods of Mathematical Economics 2nd edn 

(McGraw-l I ill) 
Macoeconomic Analysis: An Introduction to Comparative Statics 

and Dynamics (Addison-Wesley 1969) 
Mathematics for Economists (McGraw-Hill 1980) 
Finite Mathematics in Business and Fconomics (North-lIo11and 

1972) 
Introductory Mathematical Analysis 2nd edn Weston Pnblishing 

Co. 1976) 
Microeconornic Theory - A Mathematical Approach 2nd edn 

(Prentice-Hall) 
Mathematical Optimization and Economic Theory (Prentice- Hall) 
Mathematics for Economists - An 1!lementary Survey (Prentice

Hall) 

Economics II 
2 lecture hours per week & I tutorial hour per fortnight 

Two 3-hour papers, (i) at the end of the first half of the 
academic year and (ii) in the end of the academic year 

examination period 

Content 
:rhe course commences with a discussion of the concepts of development and poverty. In the 
course of the discussion the concepts of sociological and economic dualism arc developed. 
Using theoretical models and case studies, the focus then shifts to the role of agriculture in 
development. Next to be discussed is the issue ofrural to urban migration. Particular attention 
is paid to the performance of the industrial sector of poor countries in terms of job creation. 
The course is concluded with a discussion of the ecological viability of alternative 

development strategies. 

Text 
No specific text is required. Students will be required to read articles and chapters from books 
relevant to the various sections of this half of the course. 
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tlclmv is a list of some of the main books which will be referred to. The student is encouraged 
to read extensively and these refenmces should be considered as valuable sources. 

References 
Ballcr, P. 1. 
Coleman, D. & Nixson, F. 

Enke, S. 
George, S. 
Gill, R. T. 

Higgins, B. 
KinelIebcrger, C. 
Meier, n. M. (eeL) 

Myrd,]J, G. 
Myint, H. 

Szentes, T. 

TorlMo, M.P. 

Dissent on Development (Weidenfeld & Nicholson 1971) 
The Economics of Change in Less Developed Countries (Philip 

Alan 1(78) 
Economics jor Development (Dobson 1963) 
How the Other !falf Dies (Penguin 19-16) 
Economic Development; Past and Present 3rd edn (Prentice-Hall 

1(73) 
Economic Developmem rev. edn (Norton 1968) 
Economic Development 2nd edn (McGraw- Hill 1965) 
Leading Issues in f'conomic Development 3rcl cdn (Oxford U. P. 

1976) 
Asian Drama (Twentieth Century Fund 19(8) 
The Economics of Developing Countries 4th edn (Hutchinson 

1973) 
The Poliliml Economy of Underdevelopment (Budapest: 

Akademiai Kiado 1(73) 
Economic Development in the Third World (Longrnans 1(77) 

(iv) 423102 International Economics 

flours 

Etamination 

Content 

2 lecture hours per week for half the year 

One 3- hour paper dnd progressive assessment 

1. The theory and analysis of trade policy. This covers the role and scope for international 
specialization, the gains from trade, optimal traele intervention, the erfccts oftradc at the 
national and international levels and the theory of preferential trading. Australian 
illustrations are used wherever possible. 

2. The theory of balance of payments policy. This covers balance of payments problems, 
alternative adjustment processes including d synthesis of the elasticities, absorption 
and monetary approaches, international monetary systems and balance of payments 
policy. Australian illustrations are used wherever possible. 

Texts 
Meier, G. M. 

Perkins, J. 

References 
Caves. R. 1-:. & 
Heller, H. R 

Heller, H. R 
Kindlcberger, C. p. & 

Linderl. P E. 
McColl. G. D. (cd.) 
Sndpe. R. H. 

(v) 423103 Public Economics 

Hours 

Examination 

International Economics. The flleory of Policy New York (Oxford 
1980) 

Australia in the World Economy 3rd edn Melbourne (Sun Books 
1979) 

Readings ill International Economics (Allen & Unwin 1968) 
International Trade. Theory and Empirical Evidence 2nd edn 

(Prentice- Hall 1973) 
International Monetary Economics (Prentice-Hall 1974) 
International Hconomics 6th edn (Irwin 1978) 

Overseas Trade and Investment (Pelican 1972) 
International hade and the Australian Economy 2nd edn 

(Longman 1973) 

2 lecture hours plus seminars 

One 3-!1our paper 
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Content 
The effects of government intervention in the economy through the budget and through the 
operation of publicly-owned business undertakings dncl inter-governmental fiscal relation
ships are examined. At the microeconomic level. there is an analysis of the effects of tax and 
expenditure policies on. in particular. community welfare and incentives. 

At the macroeconomic level. ilggregative models are used to ilnalyse the relation of fiscill 
policy to other economic policies for stability and growth. 

Texts Nil 

References 
Brown, C. V. & Jackson. P. M. Public Sector Economics (Martin Robertson) 
Buchanan. J. M. & The Public Finances (Irwin) 

Flowers. M. R. 
Culbertson. J. M. 
Groenewegen, P. D. (ed.) 
Groenewegen, P. 
Houghton. R. W. (ed.) 
Johansen, L. 
Keiser. N. F. 
Mishan. E. J. 
Musgrave. R. A. & P. B. 
Shoup. C. S. 
Wilkes. J. (ed.) 

Macroeconomic Theory and Stabilisation Policy (McGraw-ilill) 
Australian Taxation Policy (Longman-Cheshire) 
Public Finance in Australia' 17zeory and Practice (Prentice-Hall) 
The Politics of Taxalion (Hodder & Stoughton) 
Public Economics (North-Holland 1971) 
Reading in Macroeconomics (Prentice- Hall) 
Cost-Benefit Analysis (Allen & Unwin) 
Public Finance in Theory and Practice (McGraw- Hill) 

Public Finance (Weidenfeld & Nicholson) 
The Politics of Taxalion (Hodder & Stoughton) 

(vi) 423114 Growth and Fluctuations 

Prerequisite Nil 

Hours 2 lecture hours per week for half the year 

Examination One 3-hour paper 

Content 
This course deals with the dynamics of fluctuations and growth in the framework of an 
advanced economy. A critical appraisal is undertaken of leading contributions in this field. 
Topics such as the production function. technical progress and various models of growth are 
dealt with in detail. 

Text 
Hamberg. D. 

References 
Bober. S. 
Clark. J. S. & Cohen. M. (eds.) 

Hicks. J. R. 
Meade. J. E. 
Neher. P. A. 

Models of Economic Growth (Harper 1 nternational 1973) 

The Economics of Cycle and Growth (Wiley 1968) 
Business Fluctuations. Growth and EconomiC Stabilisation: A 

Reader (Random House 1963) 
A Contribution to the Theory of the Trade Cycle (Clarendon 1967) 
A Neoclassical Theory of Economic Growth (Allen & Unwin 1962) 
Economic Growth and Development - A Mathemalical Introduc-

tion (Wiley 1971) 

(vii) 423115 Topics in International Economics 

Prerequisite Economics II 

Hours 2 lecture hours per week for half the year 

Examination One 3-hour paper and progressive assessment 

Content 
This course provides a more advanced theoretical treatment of selected topics introduced in 
fhe International Economics course. It also uses empirical studies and policy materials to 
provide a more detailed exposition and analysis of trade policy problems. The content 
consists of: 
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I. The neo-classicallheory of international trade dnd equilibrium. the modern theory of 
trade. Its clanflcatlon. extension and qualification. the sources of economic growth and 
mtcrnattonal tracIe, equivalence among trade intervention measures, a general 
equtltbnum approach to protection, analysis of Australian protection policy, interna
tlOndl factor mobility and host country costs and benefits. 

2. International monetary economics. the foreign exchange market and the role of 
arbItrage. extension of the analysis of the flexible exchange rate systems. extension of 
the analysis of fixed exchange rate systems. monetary and fiscal poliCies for internal and 
external balance, a single open economy and two country mocIel, international monetary 
reform. 

Texts 
Chacholiades. M. 

Chacholiades. M. 

Snape. R. H. 

733300 Geology mc 
Prerequisites 

Hours 

Examinalion 

Content 

International Trade Theory and Policy New York (McGraw-Hill 
1978) 

International Monelary Theory and Policy New York (McGraw
Hill 1978) 

International Trade ond the Australian Economy (Longman 1973) 

PhYSics IA. Mathematics !lA. IIC & Geology IIA 

3 lecture hours, 6 laboratory hours per week & 12 days field 
work 

Two 3-hour papers plus assessment 

Sedimentology - the petrogenesis of sedimentary rocks. Economic geology - principles of 
formatIOn of economIc mmeral deposits; major Australian ore deposits; ore mineralogy. 
Structural geology - structural aspects of geosynclinal concept; orogenies; continental drift; 
global tectoI1lcs. Photogranunetry and Photogeology - basic principles of interpretation; 
aenal photographs and their use in stratigraphic and structural studies. Exploration 
GeophYSICS: geophysical techniques - their interpretation and the application in petroleum 
and mmll1g exploratIOn. and hydrogeological and engineering investigations. Appropriate 
Cornputer SCIence subject or Mathematics topic not previously taken in the course (to be 
deCIded 111 consultatIOn WIth the Head of Department). 

Texts Consult lecturers concerned 

543500 Industrial Engineering I 

Prerequisites Mathematics IIA & IIC 
Hours 

Examination 

Content 
Four of the following: 
(i) 543501 ME381 
Iii) 543502 ME383 
(iii) 543503 ME384 
(iv) 544425 ME419 
(v) 544418 ME449 
(vi) 544433 ME482 
(vii) 544463 ME483 
(viii) 544464 ME484 

(i) 543501 ME381 

Hours 

Approximately 6 lecture hours per week 

Progressive assessment & examination 

Methods Engineering 
Quality Engineering 
Design for Production 
Bulk Materials Handling Systems Analysis and DeSign 
Reliability Analysis for Mechanical Systems 
Engineering Economics I 
Production Engineering 
Engineering Economics II 

Methods Engineering 

I Y2 hours per week 
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Examinatioll 

Content 

Progressive assessment 

The integration of man, machines and materials to achieve maximum efficiency of operation. 
The critical qrwslioning attitude. Charting methods. Work study. Ergonomics. Activity 

sampling. Case studies. 

Tcxc 
Nicbe!, B. W. 

or 
Stevenson, M. G. 

Motion and Time Study (Irwin) 

Methods Engineering (N.S.W. Univ. press) 

(ii) 543502 ME38:5 Quality Engineering 

Hours 

Examination 

Content 

llh hours per week 

Progressive ilssessmcnt & examination 

Concepts of quality. Sampling plans. Inspection by attributes, by measurement. Operating 
characteristic curves, control charts. Design of experiments. Analysis of variance. 

Text Nil 

(iii) 543503 ME384 Design for Production 

Hours 

Examination 

Content 

I Y2 hours per week 

Progressive assessment & examination 

The application of economics, methods engineering, ergonomics and mechanical engineer· 
ing (0 the development and design of a product. Production, distribution and marketing of 
engineering products. production, assembly ilm\ inspection methods in relation to scale of 
output. Principles of metrology and tool, jig and fixture design. 

Text Nil 

(ivl 544425 ME419 Bulk Materials Handling Systems AnalysiS and Design 

Roberts 

!lours 

Examination 

Content 

42 
Progressive assessment 

A. W. 

Principles of granular mech;mics. Flow patterns and characteristics. Strength and flow of 
properties of bulk solids in relation to hopper design. Analysis and design of hoppers for 
"mass" flow and "funnel" flow conditions, Bin wall pressures. 

Design features and performance characteristics of conveyors and handling systems. 
Introduction to the optimum design of handling systems. 

Text 
Arnold, p, c., McLean, A, G. 

& Roberts, A W. 

Bulli Solids: Storage, Flow and Handling (The Univ. of Newcastle 
Research Associates Ltd. (TUNRA 1979) 

(v) 5444 \8 MFA49 Reliability Analysis for Mechanical Systems 

Hours 

Examination 

Content 

I Y2 hours per week 

Progressive assessment 

Some important probability concepts. fundamental concepts ofthc theory of reliability. Some 
quantitative aspects of reliability. Component reliability and reliability of assemblies of 
components, gradual and sudden failure. Matrix formulation of problems. Spectral method 
for calculation of reliability. 
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Bdsic concepts of syslDms. Reliilbility analysis of systems. Methods for improving the 
reliability of systems. Cost· Benefit analysis. 

Reliilbility Case Studies. Automobile suspension, ignitiun systems. 

ivleasuring system. 

Text 
Shooman, M. I.. Probabilistic Reliability An Fngineering ;lpprou(/J (Mct;r,m·Hill 

1968) 

(vi) 544433 ME482 Engineering Economics I 

Hours 

Examination 

Content 

42 

To be advised 

Fkmentary ilccounting concepts. Time value of' money, interest formulae. Comparison of 
alternatives, annual and present equivalent rate of return. Depreciation and income tax 
effects. Projects financed from public funds. Replilccment clnd retirement economics. Capit;ll 
budgeting. 

rext 
Smith, G. W. Fngineering Fronomy: Analysis of Capital Expcnditures 3rd edn 

(Iowa State U.P. 1979) 

(vii) 544463 ME483 Production Engineering 

Hours 42 

Examination 

Con ten[ 

Progressive aSS(,SSIll{'nt & ('xalnincltioll 

production systems; job shop, line productioll, group technology; Computer dided 
nldnufacture, numerically controlled systems; Matcri,lls hdlldling. PlOduction scheduling ,mel 
sequencing. Computer algorithms Cor scheduling and sequencing problems. 

Tcxr Nil 

(viii) 544464 M E184 Engineering Economics II 

flours 

f:'xaminatiolJ 

CanCeTll 

IV2 hours jJcr week 

Progressive dsscssment 

Accounting concepts, use of accounting data in decision m'lking. Utility, risk and uncertainty. 
Exp,l!lsion dnd economic p<lr:kdge concepts. Capital expenditure programming. Effects of 
inflation. Application 01 mathemat iCdl programming to economic problems. 

Tex! 
Smith, C;. W. Engineering Economy: Analysis of Capital j'xpenditures 3rd edn 

(Iowa State \J.P. 1979) 

553900 Mechanical Engineering me 
Prerequisites 

flours 

Examination 

Content 

MathcIHdtics IIA I'< IIC (including I'opics f S, H) 

6 hours per week 

Progressive dssessment 

Students may choose on" of the following alternatives (a), (b), (c) or (el) but all 4 alternatives 
may not he ilvailable eilell year. 

(a) Ii) 1'.11-:361 Automatic Control 
Iii) ME40 I Systems Analysis 
(iii) Mf':SOS Systems Analysis, Organisation I'< Control 
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(iv) ME487 Operations Rtsearch Deterministic Models 

(b) (iii) MESOS Systems Analysis, Organisation & Control 
(iv) ME487 Operations Research Deterministic Models 
(v) ME488 Operations Research ~ Probabilistic Models 

(c) (iii) MESOS Systems Analysis, Organisation & Control 
(vi) ME404 Mathematical Programming I 
(v) ME488 Operations Research Probabilistic Models 

(d) (i) ME36! Automatic Control 
(vii) ME4:l4 Advanced Kinematics & Dynamics of Machines 
(viii) ME448 An Introduction to Photomechanics 
(ix) ME449 Reliability Analysis for Mechanical Systems 

(I) 543204 ME36 I Automatic Control ~ G. C. Goodwin 

Hours 1 Y2 hours per week 

Examination Progressive assessment & examination 

Content 
An introductory course in linear control systems. Mathematical models of systems and 
components; differential equations and t,ansfer functions. Simple systems of first and second 
order. Analysis of steady state performance. System stability and transient response by 
algebraic, root-locus and frequency response methods. Introduction to compensation 
techniques. Description of components of servo-mechanisms and process control systems. 

Text 
Fortmann, T. E. & Hit?, K. L. 

or 
Cannon, R H. 

or 
Distefano, et al. 

Introduction to Linear Control Systems Theory (Dekker 1977) 

J)ynamics of Physical Systems (McGraw- Hill 1967) 

Feedbacll and Control Systems (Schaum's Outline Series 1976) 

(ill 544451 MEAOI Systems Analysis 

Hours 

Examination 

Content 

I y:!. hours per week 

Progressive assessment & examination 

System concepts and system classification. Mathematical modelling. Deterministic and 
probabilistic models, Stochastic models. Deterministic systems - Linear Graph theory and 
Network Analysis; Classical time and frequency domain analysis of continuous and discrete 
systems; Matrix methods in systems modelling and analysis. Stochastic Processes ~ Random 
data and signal analysis; Response of systems to random excitation; System identification. 

Texts 
Bendat. J. S. & Piersol. A. G. 
Schwatzenbach, J. & 

Gill, K. F. 

Measurement and Analysis of Random Data (Wiley 1968) 
System Modelling and Control 

(ilil 540126 MF~~OS Systems Analysis, Organisation ll. Control 

Hours 1 Y2 hours per week 

Examination Progressive assessment & examination 

Content 
Types of· systems, physical and organizationaL Mathematical modelling and system 
simulation. System performance criteria. Concepts of Optimization. Application of systems 
techniques of organizational analysis and design. Examples of industrial and business 
systems. 

Text Nil 

(iv) 544841 ME487 Operations Research - Deterministic Models 

Hours I Y2 hours per week 
Examination 

Content 
Progressive assessment 

Concept of optimisation; optimisation approaches; formulation of models; linear program
m1I1g; allocatIon and assignment; simplex method; duality; theory of games. parallwlric 
programming; integer programming; zero-one programming; quadratic programming; 
decomposition principle. Network theory; dynamic programming. Geometric programming. 
ApplIcatIons. 

Texts 
Ackoff. R. 1,. & 

Sasieni. M. W. 
or 

Taha. If. A. 
or 

Wagner. I!. W 

Fundamentals of Operations Research (Wiley) 

Operations Research (Macmillan) 

Principles of Operations Research (Prentice-Hall) 

(v) 544842 ME488 Operations Research - Probabilistic Models - G. D. Butler 
!lours 

Examination 

Content 

I Y2 hOllrs per week 

Progressive dssessrnenl 

Statistical decision theory; forecasting methods. moving avm·age. exponentially smoothed 
average. Inventory control theory. Fixed order quantity; fixed order cycle systems; production 
- inventory systems. Queueing theory; simple queue. multi server (jlwues. Quelles in series. 
Transients in queues; simulation of systems. Applicatiolls. 

Text As for ME487 

(vi) 544427 ME404 Mathematical Programming 1- K. L. Ilitz 

Hours 

Examination 

Content 

I Y2 hours per week 

Progressive dssessment 

Introdllction to static optimization problems. Linear programming and its applications; the 
Simplex algorithm and its revised form; duality theory; sensitivity analysis. Transportation 
and assigmnent problems. Some problems involving networks: shortest paths and maximal 
Oows. Introduction to linear programs in integers. 
Text 
Murty. K. C; Linear and Combinatorial Programming (Wiley 1976) 

(vii) 544419 ME434 Advanced Kinematics and Dynamics of Machines 
lfours 

Examination 

Content 

I Y2 hours per week 

To be advised 

Dynamic Motion Analysis; energy distrihution method. equivalent mass-and-force method. 
the rate-of-change-of-energy method. 

Advanced Kinematics of the Plane Motion: the inflection circle. Euler-Savary equatjon. 
Bobillier's construction. Hartmann's construction. Introduction to syntheSiS: graphical and 
analytical methods. 

Text 
Hirschorn. J. Kinematics and Dynamics of Plane Motiol! (McGraw- Hill) 
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(viii) 544416 ME448 An Introduction to Photomechanics 

Hours I Yz hours per week 

Examination Progressive assessment 

Content 
Concepts of hi-refringence. Polarized light-plane, circular and elliptical polarization. 
Fundamentals of photoclastic method - stress-optic law in two dimensions. Isochromatics, 
isoclinics, isopachics - fundamental equations for linear and non-linear model materials. 

Model analysis for two and three dimenSion problems which may involve static, dynamic or 
thermal loading conditions. 

Calibration of material and solution of disc problem. 

Text Nil 

(ix) 544418 ME449 Reliability Analysis for Mechanical Systems - A. J. Chambers/ 
A. W. Roberts 

Hours 1 Y2 hours per week 

Examination 

Content 

To he advised 

Some important probability concepts. Fundamental concepts of the theory of reliability. Some 
quantitative aspects of reliability. Component reliability and reliability of assemblies of 
components, gradual and sudden failure. Matrix formulation of problems. Spectral method 
for calculation of reliability. 

Rasic concepts of systems. Reliability analysis of systems. Methods for improving the 
reliability of systems. Cost-Benefit analysis. Reliability Case Studies. Automobile suspension 
ignition system. Measuring system. 

Text 
Shooman, M. L. 

743100 Physics lIlA 

Prerequisites 

Hours 

Examination 

Content 

Probabilistic Reliability An Engineering Approach (McGraw-Hill 
1968) 

PhYSiCS II, at least one Mathematics II subject which should 
include, in addition to topiC CO (which counts as two topics), 
topic B and one of the topics D, F and H 

Approximately 4 lecture hours & 8 laboratory hours per week 

Assessment to the equivalent of 12 Y2 hours of examination 
time 

The areas of classical and quantum physics essential to the understanding of both advanced 
pure physics and also the many applications of physics. Some electronics is also included. 

A. Classical Ph ysics 
Mathematical methods, advanced mechanics, special theory of relatiVity, clectromagnetics 
including waveguide and antenna theory. 

B. Quantum Physics 
Quantum mechanics, atomic and molecular physics, statistical physics, solid state physics, 
nuclear physics, electronics. 

C. Laboratory 
Parallels the lecture course in overall content with at least one experiment aVAilable in each 
topic, although students are not expected to carry out all the experiments available. 

Texts Refer to the Physics Department notice board. St udents 
should retain their Physics II texts. 
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75330{) Psychology me 
Prerequisites 

Hours 

Examination 

Content 

Mathematics lIA, IIC & Psychology IIC 

4 lecture hours & 3 laboratory hours per week 
To be advised 

Computer Assisted Data Analysis 
Personality Assessment 
Vision 
Human Information Processing 
Cognition 
Perception 

Two additional topics to be selected from Psychology lilA or IIlB. Students will also be 
requlYed to complete an independent investigation in mathematical psychology under 
supervision. 

Text To be advised 
References To be advised 

SCHEDULE C 

664500 Mathem"tics/Geology IV 

Prerequisites Geology!lIC and Mathematics lIlA and such additional work 
as is reqUired for combined honours students by the 
Department of Mathematics. A student desiring admission to 
this subject must apply in writing to the Dean of the Faculty 
of Mathematics before 7th December of the preceding year 

/fours To be advised 

Examination To be advised 
Content 

At least four topics chosen from those available to honours students in Mathematics for the 
current year together with work offered by the Department of Geology for that year. The 
subject will also include a major thesis which embodies the results of a field research project 
IIlvolvlllg the applicatIOn of mathematical studies to a particular geological problem. Other 
work e.g. semlilars and assignments may be required by either Department. 
Text~ To be advised 
References To be advised 

664300 Mathematics/Physics IV 
Prerequisites 

Hours 

Examination 

Content 

Mathematics lIlA & Physics lIlA & such additional work as IS 

required for combined honours students by the Dept. of 
Mathematics. A student desiring admission to this subject 
must apply in writing to the Dean of the Faculty of 
Mathematics before 7th December of the preceding year. 

To be advised. A project of mathematical and physical 
significance, jointly supervised. 

Assessment will be in the appropriate Mathematics & Physics 
topics selected. In addition the research project will be 
avaluated and normally an oral examination conducted. 

The student shall complete four topics from Mathematics IV, chosen for their application to 
PhYSICS: and tOPICS from Physics IV, as approved by Head of Department of Physics. Project 
work Will normally begin in the first week of February. 
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664200 Mathematics/Psychology IV 

Prerequisites 

Hours 
Examination 

Mathematics lIlA, Psychology Ille 
A student desiring admission to this subject must apply in 
writing to the Dean of the Faculty of Mathematics before 7th 
December of the preceding year, 

To be advised 

To be advised 

Content , " L1 
4 Mathematics topics chosen from the Part IV MathematICs tOPICS (see page 5. et seq.) 

Psychological Measurement (see below). . 
Mathematical Models in Perception and Learntng (s2e below). 

(il Psychological Mea.surement J. A. Keats 

Prerequisites 

Hours 
Examination 

Nil 

I Y2 hours per week 

To be advised 

Content 
The logic of measurement and its application to psychological phenomena and at least one 
paper on one of the more recently developed psychological scaling methods. 

Text Nil 

References To be advised 

(ii) Mathematical Models in Perception & Learning -- R. A. Heath 

Prerequisites 

Hours 

Examination 

Part II Mathematics Topic II recommended 

I Y2 hours per week 

To be advised 

Content 
An introduction to the application of stochastic process models to the analysis of 

I'nvolved in human information processing. Use of a real-time psychological processes 
computer. 

Text 

References 

To be advised 

To be advised 
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DIPLOMA IN COMPUTER SCIENCE 

SCHEDULE OF SUBJECTS 

The lecturer in the subject will assume that all students have a good understanding oftlw 
content of items in the column headed "Assumed Standard of Attainment", 

Suhjects with a prefix CS are subjects offered in the Faculty of Mrtthematics specifically for 
the Diploma in Computer Science, 

Topics C ami E existing before 1978 are no longer offered as sepMilte topics, and have been 
replaced by the Topic-CO, whose present content is a good guide to the assunwd standard of 
attainment indicated below. 

Core Subjects 

Subject 

CS-Commt'Yc1al Progr,lIllming 

CS-Introduction to Computer 
Architecture & Assembly Ldnguage 

CS~~S\\'itchil\g Theory & Logical 
Design 

CS- Progral'r1Ining EX Algorithms 

CS-DClt<t Strw:turrs & Programming 
CS- NUlllrric,d Andiysis 

Systems All,liV~is 

General Notes 

Department 
Offering 
Subject 

Commerce 

Electrical 
Engineering 
Electrical 
Engineering 
lvlJ.ti1erndtics 

Mathematics 
;Vlatht~matics 

:-lildl ilemcllic5 

Assumed Standard No. of 
of ilttainment Units 

i\'ldthcIlldtics I, l'opic SC, or Comnwxcial 
Electrol11c Data Proc{'ssing 

Mathematics I or suit~1iJlc aiterndtive 
prepdrdtion 

!'vlathcHlatics I or suitahle alternative 
prcpardt ion 

Mdthel11dtics I or suitable altcnldtivc 
prepardlion 

CS-~Prograrn!11ing & Algorithms 
Mathemdtics I or suitdble aitcrndtivc 

prrp,lrdtion 

A student is referred to pdge 10 for information on the concurrent dcgrce/Di];Ioma 
programme. 

The subjects listed below are approved pursuant to Section 7 of the Rcquirments for the 
iliploma in Computer Science. The Board may approve from time to time additions to the lists 
of subjects shown below. A candidate may count not more than two Group B subjects towards 
the Diploma. 

The iloare! may approve the inclusion in a student's programme of a project. This project 
\Vould be in lieu of Group B subjects ane! may not count more than two units. 

;\ student mdY suggest to the Dean for consideration by the Board the inclusion in his 
programnw of a subject not listed below. 

Students interested in pOSitions as Computer Systems Officers in the Australian Public Service 
are strongly advisee! to include the subject Systems Design in their course. 

The Australian Computer Society has grantee! full exemption from the educational reqUire
ments for admission to the Society to those who have completed the Diploma in Computer 
Science. 

Subjects Overlapping in Content 

The Boare! of Studies in Computer Science has e!ecided that a candidate is not permittee! to 
include in his programme more than one of eaef) pair ofthe mutually exclusive subjects listed 
in the Table below, nor may he include a subject if he has previously included the content of 
that subject in his work for a degree or Diploma which has already been conferred or awarded 
or approved for conferment or award. 
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Quantitative Business Analysis II ME48? ~-Operations Research, 
Deterministic Models 

Subjects Approved for the Diploma 

Group A 

Subjects in the main"stream of computer science 

Subject2 

Information Systems 
Quantitative Business Analysis n 
Systems Design 

EE341-Automatic ConlTol 

EE345~-Digital Signal Processing 

EE3?S- InIToduction to Digital 
Technology 

EE447 - Digital Communications 

EE463,~-Computer Operating 
Systems 

EE464-Compiler Construction 

EE462--Topics in Switching Theory 

CS-Theory of Computing 

CS-' Mathematical Principles of 
Numerical AnalysiS 

CS--' Programming Languages & 
Systems 

CS-Concurrent Programming 
Techniques 

cs-High Level Software 
Development 

MESOS-Systems Analysis, 
Organization & ConlTol 

ME404--, Mathematical 
Programming 1 

ME581-- Mathematical 
Programming II 

Group B 

Department 
Offering 
Subject 

Commerce 
Commerce 
Commerce 

Electrical 
Engineering 
Electrical 
Engineering 
EleclTical 
Engineering 

Electrical 
Engineering 
EleclTical 
Engineering 
Electrical 
Engineering 
EleClTical 
Engineering 
Mathematics 

Mathematics 

Mathematics 

Mathematics 

Mathematics 

Mechanical 
Engineering 
Mechanical 
Engineering 
Mechanical 
Engineering 

Assumed Standard 
of Attainmenn 

Commercial EDP 
Introductory Quantitative Methods 
CS-Commercial Programming 

Systems Analysis 
Part II Mathematics, Topics CO, 

D, H 
EE341 or ME361-Automatic Control 

EE264 or CS-InIToduction to Computer 
Architecture & Assembly Language 

EE221-Semiconc!uctor Devices 
EE344-Communications 

EE264 or CS-~ Introduction to Computer 
Architecture & Assembly Language 

EE264 or CS- Introduction to Computer 
Architecture & Assembly Language 

EE362 or CS-Switching Theory & 
Logical Design 

Part II MathematiCS, Topics CO, 
F or equivalent 

Part II Mathematics, Topics CO, D 

Part n Mathematics, Topic F 

cs-Theory of Computing 
OR 

EE463-",Compuler Operating Systems 
Programming experience in a 

high-level language 
Part II Mathematics, TopiCS CO, D, H 
ME361-Automatic ConlTol 
Part II Mathematics, Topics CO, D 

ME404'--Mathematical Programming I 

Subjects which have some application to computer science 

Subjeaz 

CE51O- Elastic Continua 

Theories of Organisation 
EE323"-'Linear EleClTonics 

Department 
Offering 
Subject 

Civil 
Engineering 
Commerce 
Electrical 
Engineering 
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Assumed Standard 
of Attainmentt 

CE212--Mechanics of Solids I 
Part II Mathematics, Topic D 
Organisational Behaviour 
EE203- Introduction to EleClTical 

Information 
EE321-Electronics 

No, of 
Units 

No, of 
Units 

EF324L- Electronic;:, I.cibordtory 

EE342-- Lincar System Theory 

EL344-Cornmunicdtiolls 

FF,421-- Electronic Iksigll A 

EE422- Flectronic Design Il 

EE442~;\!Olllinear Optimal Control 

EE443-0I)limizdtioll 'rerhniq~lCs 

cs- iVlatherndticai Logic and 
Set Theory 

cs-Theory of Statistics 
CS-Random & Restricted Walks 

CS-Sign~tl Detection 
CS-Comhincltoridl DeSigns 
CS~Cornbinatorics 

Elcclri('al 
Engineering 

ElectriCcii 
FIlgineering 
l:.lectricdl 
Fngil1(~er!l~g 

Lit driedl 
Fllgilleering 
Electrical 
Engineering 
Eieclricdi 
Engineering 
Electrical 
Fngil1Pcring 
Md.thematics 

Mathematics 
;\ITdthematics 

PJ-J22l- Llectromagnel ic.<; 8: 

Quantum iv1ecil;mics 
EE322- - Ei(,ctronics 
FF341 ~~AutUllldtic Control , 
EE33I ,--,Circliits 

PcHt II :vlathcllIdtics, Topic J I 
FE~523-Linear Llectronics 

lE324L~~ Elcdronics Laburdtory 
H42I ~'E1cctronics 
EE342- LinedI' System Theory 

Pdrt II Mathem,ltics, Topic CO, [) 

Part II Mathematics, Topics K & L 

Part II i\lathemdtics, Topic I I 
Pdrl II \,larheIHatics, Topics CO, 11 
Part III i\:L:-lthemdtics, Topic J{ 

\\nt II Mdthemdtics, Topic Ii 
Part II i'vlathclThliics, Topics 0, K 
Part II Mathcmdt ies, Topic K 

CS-GYtlph Theory rUld Applications 
ME449- Reliability Analysis for 

i\.J{lthrJndtics 
MdlheHldtics 
i'vldtllCl11dtics 
:\1flthclnatics 
fvlcchanicdJ 
Ellgineering 
I\fC(:ildllical 
Ell gil leering 
ivIech(]nicdl 
Engineering 
;'vlechanicfll 
Engincf'ring 
Metallurgy 

Pilrt II I\lldthcmdtics, Topics 0, K 
Pdrt 11 Mdthematics, Topic H 

Mechanicdl Systems 
fvlE487-0perations Rcseareh

Deterministic Models 
]"vlF4BB-Operations ReS(;ilrch-~· 

ProbabilistIC Models 
ME503-Dcsign or Experiments 

for Engineering l{esf'arch 
Met312-Mo([clling dnd Control 

of MNdliurgicdl Processes 
CS- Instrumentation Techniques 

Part II rvlathematics, fopics CO, n, H 

I'ctrl II Mrlthematics, Topics CO, D, II 

Part II Mdthcmatics, Topic CO, lJ 

Physics Physics IA or IS 

DESCRIPTION OF SUBJECTS 

CORE SUBJECTS 

410136 CS - Commercial Programming 

Assumed Standard of Milthcmatics I Topic SC or Commercial LO,P, 
Attainment 

Hours 

Examination 

Content 

2 lecture hours ]Jer week for second half year 

One 3"hour paper 

Basic concepts of file handling ilnd file maintenilncc, including file creation and processing, 

flow charting; filc merging and updating of transactions; tape blocking and buffering, 

General run types including editing; searching and sorting, Direct access versus seriill; 
random or sequential organisation; re-run techniques; verifying programme accuracy; tdble 
lookup; programme documentation and lise of test data, 

DIBOL as a business data processing and file organisation language, Extensive practical work 
in DIEOL, including case studies, 

Texts 
Feingold, C 
D,E,C, 

Fundamentals of COBOL Programming (W, C Brown) 
DIBOL,ll Language Reference Manual 
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References 
Chai, W. II. & H. W. 
Clifton, H. D. 
Davis, G. B. & Litecky, C R 
DcRossi, C. J. 
Kap'_n, G. K. 
Laden, H. N. & 

Gildersleeve, T. R 
McCracken, D. D. et al. 
Murach, M. 
Sanders, D. H. 
Sprowls, R. C. 
Stern, N. B. & R A. 
Wallers, J. L. 

Programming Standard COBOL (Academic) 
Systems Analysis for Business J)ata Processing (Business Books) 
Elementary Cobol Programming (McGraw' Hill) 
Learning COBOL Fast (Reston) 
Programming in Standard COBOL (S.RA.) 
System Design for Computer Applications (Wiley) 

Pmgramming Business Computers (Wiley) 
Standard COBOL (S.R.A.) 
Computers in Business (McGraw-Hill) 
Compuling with COBOL (llarper & Row) 
Cobol Programming (Wiley) 
Cobol Programming (Heinemann) 

532117 CS -- Introduction to Computer AYchitecture & Assembly Language - K. K. Saluja 

Assumed Standard of 
Attainment 

Hours 

Examination 

Coneent 
Number Systems: 

Mathematics I 

2 hours of kctures & practical work per week for first two 
terms 

Progressive assessment & final examination 

Represelllation and Arithmetic 

Hardware components, processor struclUre, addressing modes, Assembly Language. 
Instruction set, pseudo ops, Machine Language programming, Subroutines, Co-routines, use 
of stacks, interrupts, macros, recursion, re-cntry, linkers and loaders. 

Lectures will be supplemented with practical assignments using the PDP-II computer. 

Text 
Eckhouse, R H. & 

Morris, L. R 

References 
Chu, Y. 
Donovan, J. J. 
Friedman, A. D. 
Stone, H. S. 

Millicomputer Systems: Organisation. Programmi'lg and Applica
tions (PDP-11) 2nd edn (Prentice- Hall 1979) 

Computer Organization and Micro Programming (McGraw-Hill) 
Systems Programming (McGraw- Hill) 
Logical Design of Digital Systems (Computer Science) 
Introduction to Computer Organization and Data Structures 

(McGraw- Hill) 

533221 CS ~- Switching Theory & Logical Design - K. K. Saluja 

Assumed Standard of 
Attainment 

Hours 

Examination 

Content 

Mathematics I 

3 hours of lectures, tutorials & practical work per week for 
the first half year 

Progressive assessment & final examination 

Boolean algebra, combinational logic, iogical Circuits, minimization techniques, threshold 
logic. Data representation, binary arithmetic, codes, error checking and correcting. 
Sequential logic, flip-flops, state diagrams, state reduction, races and hazards. Logic 
subsystems: registers, adders, counters, converters, coders, etc. Basic architecture of digital 
computers. 

Lectures will be supplemented by practical assignments on logic trainers and some tutorial 
sessions. 
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Text 
Nagle, Cnroll & Irwin An Introduction to Computer Logic (Prentice-Hall) 

660111 CS -- Programming and Algorithms _. D. W. E. lllatt 
A,sumed Standard of 

Attainment 

Hours 

Examination 

Conteni 

Mathematics I 

1 I(,cture hour per week and 1 tutorial hour per fortnight 
One 2- hour paper 

Systematic programming and modular design. An introduction to Pascal. Overview and 
comparison of several high levcll,mguages, including BASIC, FORTRAN, ALGOL 60, PL/I and 
COBOL. 

The course will be run in parallel with Computer SCience II, topic SP, with additional reading 
and assignment work rcqUlred on selected topics from decision tables, random numbers 
simuliltion and use of some of the other high level languages discussed in lectures. ' 
Text 
Grogono, P. 

References 
Day, A. C. 

Guttmann, A. ,J. 
Jensen, K. & Wirth, N. 

Kernighan, 13. W. & 
Plaugher, P. J. 

Kernighan, 13. W. & 
Plaugher, P. J. 

Knuth, D. 

Yourdon, E. 

Programming in PASCAL 2nd ecln (Addison-Wesley 1979) 

Fortran Techniques: with Special Reference to Non-numerical 
Applications (Cdmbriclge 1972) 

Programming and Algorithms (Heinemann 1977) 
PASCAL User Manual and Report 2nd edn (Springer-Verlag 

19'18) 

The Flements of Programming Style (McGraw- Hill 1974) 

Software Tools (Ac!dison- Wesley 1976) 

The Art of Computer Programming Vols. I - Fundamental 
Algorithms 2nd ecln (1973), II - Semi-numerical Algor
ithms (1969), III -- Sorting & Searching (1973) (Addison
Wesley) 

Tecizniques of Program Structure and Design (Prentice- Hall 1975) 

660112 CS - Data Structures and Programming - P. Moylan 
Corequisite 

Hours 

]oxamination 

Content 

CS -- Programming & Algorithms 

I lecture hour & 1 tutorial hour per fortnight throughout the 
year 

One 2-hour paper 

Introduction to structuring of information, Data structures: lists, trees, queues, dcques, 
stacks. Implementation methods. Storage allocation. Scatter storage and hash addressing. 
Elementary string processing and list processing. Searching and sorting algorithms. 

The course will be run in parallel with Computer Science II, topic SI, with additional reading 
and assignment work required on selected topics from topologicill sorting, manipulation of 
algebraic formulae, symbolic differentiation and subroutine linkage and loading. 
Text 
Tenenbaum, A. M. & 

Augenstein, M. J. 

References 
Berztiss, A. T. 

Data Structures Using Pascal (Prentice- Hall 1981) 

Data Structures: Theory and Practice 2nd edn (Academic 1975) 
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Day, A. C 

Galler, B. A. & Perlis, A. J. 

Gear, W. 
Knuth, D. E. 

McCameron, F. A. 
Page, E. S. & Wilson, L. B. 

Sammet, J. E. 

Fortran Techniques: with Special Reference to NOll-numerical 
Applications (Cambridge U.P. 19-/2) 

A View of Programming Languages (Addison-Wesley 1970) 
Computer Organizalion and Programming (Mc(;raw- Hill 1969) 
The Art of Computer Programming Vols. I - Fundamental 

Algorithms 2ncl cdn (197:5), Il'-' Semi-numerical Algor
ithms (1969), III - Sorting & Searching (197:\) (Addison

Wesley) 
COBOL Logic and Programming (IrlVin-Dorsey 1974) 
Information Representation and Manipulation in a Computer 2nd 

edn (Cambridge U.P. 1978) 
Programming Languages: lIistory and Fundamentals (Prentice

Hall 1969) 

660113 CS - Numerical Analysis - It J. Vaughan 

Assumed Standard of Mathematics I 
Attainment 

Hours 

Examination 

I lecture hour per week & I tutorial hour pm fortnight 

One 2-hour paper 

Content 
The course will be run in pMallcl with Mathematics II, Topic F, with ddditional reading ami 

assignments. 

Texts and References 
See Topic F page 40. 

410127 Systems Analysis 

Assumed Standard of Nil 
Attainment 

Hours 

Examination 

Content 

2 lecture hours per week for the first half year & associated 

practical work 

An examination at mid-year 

This course is concerned with the early activities carried out in the development of computer-

based information systems. 
Topics covered include, the role of systems in modern business; the profession of systems 
analysiS and design; management of the life cycle of a business information system; the tools 
of the systems analyst; the study phase, its associated documentation and its relationship to 
design, development and implementation. Students are also introduced to the concepts of 

structured analysis. 

Texts 
Gore, M. & Stubbe, J. 
Gore, M. & Stubbe, J. 
Gane, C. & Sarson, T. 

References 
Davis, W. 
Davis, W. 

Gildersleeve, T. 
Semprevivo, P. C. 

Elements of Systems Analysis (W. C. Brown) 
Elements of Systems Analysis Worhbooli (William C. Brown) 
Structured Systems Analysis: Tools and Techniques (Prentice-

Hall) 

Infonnation Processing Systems (Addison-Wesley) 
Information Processing Systems - Student Worhbooli (Addison

Wesley) 
SuccessfUl Data ProceSSing Systems AnalysiS (Prentice- Hall) 
Systems Analysis: Definition, Process and Design (S.RA.) 
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GROUP A 

Subjects in the main-stream of Computer Science 

Offered by the Department of Commerce 

413611 Information Systems 

Assumed Standard oj' Commercial Electronic Ddta Processing 
Attainment 

Hours 

Examination 

Content 

:2 lecture hours per week, I t utoridl!group meeting hom per 
week 

Progressive assessment/group assignments 
One :2-hollY paper 

COBOL programming: d general consideration of information systems: a particular 
considerdtion of compiter associdted h\lsiness systems. Subject rndtter is aiIl1("l towarcls 
stuclents who will be undertaking business careers. Topics include: data v. information; 
people and syslCms; the industrial or computer revolution; data base concepts; prohlem 
solving. Students will correct. dcllmg, rewrite ,md wril<: several programs using COBOL. 

Texts 
Burch, .J. G. j., Strater, 1'. R. 

Jr & Grudnitski, G. 
Digital Equipment 

Rej'erences 
Dock, V. T. & ":ssick, E. 

Muradl, M. 

Hartman, W., Mallhes, I!. & 
Proeme, A. 

International Labour Office 
Johnson, R. A. et al. 
Knight, K. E. & 

McDaniel. R R. 
Schocierbcck, P. P. 
Senn, J. A. 

Sordillo, D. A. 
Stern, Nancy 
Jeffrey, D., Ross & Dale, B. 

Information Systems: 17leOlY and Prac1ice ~nd (~dll (Wiley) 

VAX-/ J COBOL Language Reference Manual 

Principles oj' Business Dala Processing (Science Research 
Associates) 

Business Data Processing with COBOL (Science Research 
Associdtes) 

TnformOlion Systems Handbooli (ARDI) (Kluwer-Harrap) 

Introduction to Worli Study 
The Theory and Management oj'Systems (McGraw- Hill) 
Organisations: An Information Systems Perspective (Wadsworth) 

Management Systems (Wiley) 
Information Systems in Management (Wadsworth) 
The Programmers ANSI COBOL Reference Manual (Prentice-Hall) 
Flowcharting: A tool for understanding computer logic (Wiley) 
Computer Based Business Systems: Text and Cases (Prentice-

Hall) 

412601 Quantitative Business Analysis II 

Assumed Standard of 
Attainment 

/lours 

Examination 

Content 

Introductory Quantitative Methods 

2 lecture l10urs per week 

One 2- hour paper; progressive assessment & project 

Quantitative methodology; BASIC review; mathematics review; problem-solving ill business 
and industry; decision theory; applications of statistics; CPM/PERT; inventory modelling; 
linear programming in practice; game theory; Markov dl\dlysis; queneing theory; dYlliunic 
programming; business forecasting; clements of simulation; quantit;ltive analysis projects. 
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Texts 
Gallagher, A. & Watson, J. 
Starr, M. K. & Stein, L 

410128 Systems Design 

Assumed Standard of 
Attainment 

Hours 

Examination 

Content 

Quantitative Methods for Business Decisions 
The Practice of Management Science (Prentice- Hall) 

CS - Commercial Programming, Systems Analysis 

2 lecture hours per week for the second hdlf yedr & 
associated practical work 

An examination at end of year 

This subject is a development of Systems AnalysiS and includes: data transmission; real time 
systems; information retrieval; file processing form design; management and the computer; 
file design; systems design ilnd determination; opcrilting systems; multi-programming. 

Texts 

References 
As for Systems Andlysis 

Offered by Department of Electrical Engineering 

5:)3213 EE341 Automatic Control -- sec page 83. 

533116 EE345 Digital Signal Processing 

Assumed Standard of EE341 or ME361 Automdtic Control 
Attainment 

Hours 

Examination 

Content 

3 hours of lectures & tutorials per week for second half yeilr 

Progressive dSSeSSm(~nt & final examination 

Z-transforms; realization of discrete time systems, steady state frequency response. 
Approximations and filter design. Classical frequency transformations, Butterworth dnd 
Chebyshev. Recursive design. Finite Impulse Response Filters, Classical Window design. 
Discrete Fourier Transforms. The Fast Fourier Transform Algorithm. 

Discrete Random Signals, Power Spectrum Estimation; Application of Fast Fourier Transforms 
to Covariance and Spectrum estimation. 

The course consists mainly of lectures which will be supplemented by tutorial sessions. 

Text 
Stanley, W. D. Digital Signal Processing (Reston 1975) 

References 
Gold, B. & Rader, C. 
Kuo, B. C. 
Oppenheim, A, V. & 

Schafer, R. W. 

Digital Signal ProceSSing (McGraw-Hili 1969) 
Discrete-Data Control Systems (Prentice-Hall 1970) 
Digital Signal ProceSSing (Prentice- Hall 1975) 

533115 EE32S Introduction to Digital Technology - A. Cantoni 

Assumed Standard of E£264 Introduction to Computer Architecture & Assembly 
Attainment Language and EE362 Switching Theory & Logical Design 

Hours 

Examination 

Content 

3 hours per week for second semester 

Progressive assessment & final examination 

Logic families: static and transient characteristics, interfacing, limitations ilnd applications. 
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Digital System Interconnection: bus system, single and differential transmiosion, open 
collector, trislate, transient and static characteristics, bus control techniques. 

Memory Technology, 

Random Logic techniques: pipclining, ROM, "LA, encoder and multiplexer based design. 

Programmed Logic: Microprogrammed and microprocessor based design, memory and I/O 
ilcldressing. 

Lectures will be supplemented by laboratory sessions on a microprocessor system. 
Text Nil 

534134 EE447 Digital Communications- J. B. Moore 

Assumed Standard of EE344 Communications 
Attainment 

flours 

Examination 

Content 

3 hours of lectures & tutorials per week for first half year 

Progressive assessment & final examination 

Pulse modulation schemes, including pulse code modulation, multi-plcxing, matched filters. 

The course consists mainly of lectures supplemented by tutorial sessions. 
Text 
Grel'!';, W. D. 

References 
Lucky, R. W. et al. 
Wozencraft, J. M. 

Analog and Digital Communications: Concepts, Systems, Applica' 
tions and Services (Wiley) 

Principles of Data Communication (McGraw-Hill) 
The Principles of Communication Engineering (Wiley) 

534124 EE463 Computer Operating Systems - A. Cantoni 

Assumed Standard of 
Attainment 

Hours 

Examination 

Content 

EE264 Introduction to Computer Architecture & Assembly 
Language 

3 hours per week for the second half year 

Progressive assessment & final examination 

Views of an operating system. Multiprogramming, interacting concurrent processes, process 
control primitives. Processor management, memory management, !\ame management. 
Protection. 

The course consists mainly of lectures supplemented by tutorial sessions. 
Text 
Lister, A. M. 

References 
Coffmiln, E. G. & 

Denning, P. J. 
Hansen, P. B. 
Madnick, S. E. & 

Donovan, J. J. 

Fundamentals of Operating Systems 2nd ecln (Macmillan 1979) 

Operating Systems Theory (Prentice- Hall) 

Operating Systems Principles (Prentice- Hall) 
Operating Systems (McGraw-! HIl) 

534143 E£464 Compiler Constmction - R. J. Evans 

A~sumed Standard of 
Attainment 

Hours 

Examination 

£E264 Introduction to Computer Architecture & Assembly 
Language 

3 hours per week for the first half year 

Progressive assessment & final examination 
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Content 
The design of assemblers. IIllroductiol1 to the theory of gr,lInmars, parsing techniques, 
construction of compilers, oilject code generation. Constructiol\ of interpreters. 

The course consists mainly of lectmcs ,mel assignments OIl cOll1puter. 

Text 
Aho, A. V. & Ullman, J. D. Principles of Compiler Design (Addison-Wesley) 

References 
Aho, /\. v. [, Ullman, J. D. The JJzeory of ParSing, Translation oml Compiling Vol. 2 

(Prentice-HalJ) 
Donovdn, J. J. Systems Programming (McGraw Hill) 

Further references will be given in cldss. 

534145 EE462 Topics in SWitching TheOlY - Not offered in 19f12 

Assumed Standard of E[362 Switching Theory & L08ic:al lJesign 
Attainment 

Hours 3 homs per week for tlw first half yeclY 

Content 
Complete set of logic primitives, strong ,mel wCdk complete sets. Post's theorem. Equivalence 
cldsses of functions. lJecOlnposition Celluldr fCdlizdtion of comilindtiolldl ilnd sequcntldl 
logic functions. Universal Logic Modules. Finite dntl infinite celluldr arr.lys anti their testing. 
Progrdmmable cellular logic. 

Offered by Department of Mathematics 

660127 cs- Theory of Computing -~ Mathematics 111 Topic Te, 
see pag{~ 50 

660128 cs--·- Mathematical Principles of - Mathematics III I'opic I, 
Numerical Analysis sec page 52 

660135 CS-- Programming Languages 11 - Mathc111dtic:S III Topic PI" 
Systems see pdge 47 

664403 CS···· Concurrent Programming - Mathematics IV, 
Techniques sec page S S 

660133 CS -- High Level Software - MdtlwI1liltics IV, 
Development sec page 61 

Offered by Department of Mechanical Engineering 

540126 ME50S Systems Analysis, Organisation & Control - sep page 92 

544427 MFA04 Mathematical Programming I - sec page 93 

540132 MES8l Mathematical Programming II 

Assumed Standard of ME404 or equivalent 
Attainment 

Content 
An introduction to non-linear optimiLation problems. Dynamic programming ,mel its 
application to a range of resource allocation, production pldnning and inventory control 
problems. Linear programming problems in integers; introduction to branch-and-bound 
methods and implicit enumeration algorithms for problems in binalY variables. 

Texts 
Nenthauser, G. L. 
Garfinkel, R S. & 

Nemhauser, G. L 

Introduction to Dynamic Programming (Wiley 1966) 
Integer Programming (Wiley 1972) 

106 

CROUP B 

Listed below <lIe d number of subjects which the Board regards as suitahle for Group fl. This 
list is not, however, intended to be exhaustive ,md other subjects will be considered. 

Offered by Department of Civil Engineering 

5201T7 CESIO Elastic Continua - For details consult the Engineering raculty Handbook 

Offered by Department of Commerce 

413612 Theories of Organisation 

Assumed Standard oj' Organisdtiollal Behaviour 
Attainment 

Hours 

Examination 

Content 

2 lecture hours per week 

Two 3-hour papers 

The influence of politics, power and conflict: topics include organisations and the 
ratiOnalisation of work; organisational structures; bureaucracies as working communities; the 
scientific management moveIIlent; MelYO ilnd the Havvthorne experiments; Kurt Lewin and 
field theory; group membership dnd intergroup conflict; search for principles of management; 
worker participation IIludels; orgiHlisational development; and propositions of organisational 
behaviour. 

Texts 

References 
Argyle, M. 
Albrow, M. 
Dunphy, D. C. 

Huse, E. F. 

Kdst, F. & 

To b(~ delvise<l 

The Psycholopy of Interpersonal Behaviour (Penguin) 
Bureaucracy (Macmillan) 
Organizational Change by Choice (McGraw- Hill (981) 
Organisation Devciopment and Change 2nd etin (West Publish-

ing 19HO) 

Ros(~nzweig, J. E. 
Organisations and Management A Systems Approach (McGraw-

Hill) 
Katz, D. & Kahn, R. L. 

Ken, C. D. et al. 
Klein, L 

n,e Social Psychology of Organisations (Wiley) 
Industrialism and Industrial Man (Penguin) 
New Forms of Worli Organisations (Tavistock) 
Organisations (Wiky) Mdrch, J. G. & Simon, H. A. 

Margulies, N. & Raid, A. P. Organisation Development Values, Process and Technology 

Osborn, R, ct al. 
Silvenndn, Il. 
Woodward, J. 

533107 ED2~ 

533108 ED24L 
533110 EE342 
533113 ED44 
534109 EEtlZl 
534110 EE422 
534140 EEA42 
534132 EE443 

(McGr aw- Hill) 

Organisation Theory. An Integrated Approach (Wiley 1980) 
The Theory of Organisations (Heinemann) 
Industrial Organisation: Theory and Practice (Oxford U,P.) 

Offered by Department of Electrical Engineering 

Linear Electronics I 
Electronics Laboratory I 
Linear System Theory - sec page H4 

Communications - sec page 84 
Electronic Design AI 
Electronic Design 8, 
Nonlinear Optimal Control - not offered in 1982 
Optimization Techniques - not offered in 1982 

For detdils consult the Engineering Faculty I famlbook. 
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O\l(,lcd by DepdnmclIt of MJthelll,llics 

660 lJ6 C5-- Matllernatical Logic ,1I\d Set I1leory 

660179 cs- Theory of Statistics 

660119 C5 Random and Restricted VVall,~, 

660120 C5-- Signal Detection 
6(}017.2 CS Combinatorial Designs 

GliOI):, CS- Combinatolics 
660 1:1i CS- Graph Theory and Applications 

- Sec ,\laIIH'mdllcs Ill, Topll 0 
pc1W' 46 

- Set' \1,1II1Cl11dtICS Ill. lopi( R 

P,1gt' "18 
nul uller"d ill IlJH2 

-- See ~'lathemdti(' 1\' page 62 
See \ldtiwmatlcs 1\' page b7 

Sf'P I\ldthcflldtirs 1\. pagt-' 6,-1 
-- See c.Lltiwmatics 1\', Pdgl' (); 

Offered by Department of Mechanica] Engineering 

5441 III ME419 
54484] ME4S'j 

541342 ME4SS 

510137 MESo:I 

Reliability Analysis for Mechanica] Systems ~ see pdge 911 

Operations l('search --- Deterministic Models -- sec 1',11'(' 'n 
Operdiiolls Research Probabilistic Models :)t't> pdg{' 9"S 
Desicn of Experiments for Fngineering Researdl I 

Offered by Departmpnt of Metallurgy 

113393 MeUl2 Modelling dnd Control of Metallurgical Processes: 

Ollercd by Department of Physics 

742201 C5 -- Instrumentation Techniques ~ 1l0! offered in I lJH7 

Assumed Stundmd of Ph\SIlS IA or IB 

Arrainment 

Hours 

Examlfwtion 

Conrent 

1 hour per wcek 1\, d I I-hour proWl 1 

PrOject aSSf'~)sment 8.. one 2-hour pdpey 

From the suilject Eieelronlc'; ,mel IIlstrull1l'lllatlon II 
SpeCialISt IntnIll1cnldtion ---- fl le( turcs 

InstrurnentdtJOI1 ~)\ stems 8 lectures 

:Vlea~tlrement Dc\'ic't's 

Text 
Malmstad!. H, \' et al. 

lel tures 

Instrumentul10n /01 SClenilSis Senes (\'ols 1-"1) 
Text with [xpeYimenb or Te\1 ,,,til or cOllliJlI1ell \olul1w 

(B('nlamin 1973) 

IJIPLOM!lIN MI:IJICAL STATISTICS 

The requirements are set UUI on page 

Course Content 
Subjects offered by the Faculty of Medicine 
MS-- -Seminar of PupulrltIOn Rescdrch C;roup 
MS--Scientific Method ,md Critical Thinking 

MS- ,Epidemiology ,md Study ilesign 

Subjects offered by the Department of Mathematics 

MS- Them, of Stdtistics -- sce page ,18 
MS~RegH'ssion, Design dno Anctll'si, of E'jlPYI!lll'ntc, - sec page 50 

MS-- Demography ami ~illr\I\'<1i ,\ndlvs", see \lathefllalicdl IJcmograpin anti Sun'l\dl 

Mudels -- Pd8" 59 

lOS 

i\·J~)--C;enpr(dls('d Llnedr SL-lll'.;tlCdl \ludf'llmg --- ')et: jhlge )1 

C:S-- ProgrdTll1l11Jlg dnci .\!gonthms -- :-,cc pdge lO! 

CS--Ilatd Structures ,m" Programming -- sel-' p"gc 1111 

I\'lS--Sl1n n' Sampling .\]('tliods se(' TOplC S I - Sdmplll1g rhcoyy - jlage ~J.9 

RUSSIAN FOR THE SCIENIl,jT AND MATHEMATICIAN - \Iot uffered in 19,,7 

FOYllldl enrollllent in thi.':J C011rse is no] rc·quirecl. 

Prerequisites 'June, dlthough falmitdrJty \\'lth ,llllodernldngudg<e would be 
of ,lciVdl)tage 

Hours Appro\imatel\ n leC\lIle hours 

Examinanon 

Content 

I\:one 

rhlS is d \"oluntar\ COUY:)(' designed to gl\T stUJtTtl:i <l1Hl Inenl.lH'Ys of stdn c1 worklllg reacilll.g 

knoll ledge of scienlific dnci techniecll Russiim, TrdnsLlIiun hom Russidfl into I,nglish IS 

cu,;tly, dIHI unly a \pry small proportion of the Soviet limon's technic-,li irterdturc io routrncl\ 
transLltetl into Lnglish often tr,mslatirJII of the ailstract dlone is sufficienl tu detcmninc 

whether <l cumplete transldliun is \\dITdnted, lll1jlhdSIS throughout the course will be on 
transldlion from Russian IIlto EnglIsh, dlthough both \Hltten aIHI spoken Russiall w1l1 

IH'ccssaril\ Iw im ol\pd I he course should prm ide d gooci IIltroduCliun for those seeking d 
somcwhdt Il1on~ litcYlJr\ understdlHling of the idnglldge 

FESHRClI 1\ Tl-Il- IlIPART!\]I':'; I ur \-1 A 11IE'\IATICS 

,llgebra 
ASSOClcllC Professor IV Brisley IS working OIl some problems in group tbeor\ \\ hich arise [rolll 

grdph tl1l'Ol'\, dntl also OIl some clppl,catiuns of dlgclJrd to ddla-proccssrng problems 

..-lstmphvslcs 
Dr. Wooel is im'cstigdting the struetllre dnci int(erIlal dynamICS o[ the oblique rotator mudel of 
lIlagnC1lc stMS, The problem of 1l1dgno-acoustic waves ill the atmosphere uf Ap stars is also 
bClI1g studied, 

Biomalhernatirs 

Dr. W, Sununcr[idd IS '-'urrentil studying fluiel rncch,mical features of the carcltovasculcll 
circulatory systelll, He is IIlterested in the lIlathematic,11 modelling of all functions nf the 
human bc)(l\ 

Chemical Kmetlcs 
Dr. D, L. S \lcF.J\\ain is working on the matiwmatIcal modelling o[ non-equilibrium 
phenomena ill gelses, using the :'laster Equdtiun approach 

Combznatorial Theory- and 0Pl'rGtlOTlS Research 
Ilr. R, B, Egglelon is interestl'd in dll dspects of combInatorial mathematics, pd(ticulariy graph 

tlleo!) 

i'rufcssOl R. \\ ](ubrnsoII IS dpplytng (omilindtuncs to Ihe cuuntll1g of VdllOUS structures, 

such dS grdphs and sedlTh trees 

Dr. R. ) \'dughan is interested in tl1(' dpplicdtion uf optimisatloll methods to industrial 
production problellls, 

Assuciate Prof,'ssOl IV Il, Wallis IS larrying CHit research on bluck cieslgns anel andYs and 
graph theory 
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Computer Science and Numerical Analysis 
Dr. D. W. E. Blatt is working on models of programme referencing behaviour and studying 
performance of memory management systems. He is also developing concurrent pro
gramming systems and techniques for writing software for multiprocessor systems. In 
addition, he is interested in analysis of algorithms and computational complexity, and the 
development of programming languages and systems. 

Associate Professor A. J. Guttmann is interesting in methods of function approximation, 
particularly from the viewpoint of using a differential equation representation. He is also 
interested in the analYSis of theoretical and experimental data. 

Dr. W. Summerfield is working on ways of determining the "condition" of linear systems of 
equations. Further, he is interested in the solution by linear marching schema of ordinary 
differential equations, in particular "stiff" systems. He is also investigating the finite element 
method of solution for partial differential equations. 

Differential Geometry and Relativity 
Associate Professor P. Smrz is working on generalizations of Einstein'S theory of relativity 
using modern differential geometry ~- in particular, the theory of Lie groups and fibre 
bundles. 

Dynamical Systems 
Dr. J. G. Couper is working on stable and generic properties of flows and diffeomorphisms. 

Environmental and Urban Studies 
Dr. R. W. Gibbercl is studying the art of population projections and various models of urban 
structure and urban development. 

Dr. R. J. Vaughan is investigating mathematical models in urban geography. 

Associate Professor W. D. Wallis is working on mathematical models in urban geography and 
urban sociology. 

Fluid Mechanics 
Associate Professor A. J. Guttmann is studying the problem of extrapolating regular 
perturbation series in fluid mechanics. 
Dr: W. T. F. Lau is concerned with viscous flow problems, particularly those involving free 
boundaries. 
Dr. W. Summerfield is interested in all phenomena in which fluid dynamics plays a significant 
role; for example, ocean waves, turbulence, estuarien-dynamics, weather prediction, sailing 
vessels, surfing, animal propulSion. 

Functional Analysis 
Associate Professor J. R. Giles is carrying out research in the particular area of the geometry of 
Banach spaces, and interest there is focused on variOUS smoothness ancl rotundity properties 
of the norm and their implications for the space. This work is being generalised to a study of 
differentiation of convex functions on Banach spaces. Particular attention is being given to 
characterising Banach spaces where the continuous convex functions have various 
differentiability properties. 
Dr. V. Ficker and Mr. C. J. Ashman are working in measure theory, particularly in some 
problems of farnilies of sets. 

History oj'Mathematics 
Mr. R. F. Berghout is pursuing research into the development of algebra, notably modern 
algebra, as well as the relations between this and classical occidental and oriental algebra. 

Mr. Berghout is' working on Greek algebra. 
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Information Theory 
Professor R G. Keats is continuing to work in co-operation with research scientists at the 
Defence Research Centre at Salisbury, S.A. Current work is concerned with processing clipped 
data from a number of receivers arrayed in various geometric patterns. 

Integral Geometry 
Dr. T. K. Sheng studies the powers of distances between random points in convex amI non·· 
convex regions in !Rh. 

Lexicostatistics 
Dr. A. J. Dobson studies the historical and geographical relationships between languages by 
statistical analysis of their vocabularies. Stochastic models of language evolution are 
developed. 

Mathematical Biology 
Dr. D. L. S. McElwain is developing mathematical models of biological systems including solid 
tumours, transporting epithelia and leukocyte chemotaxis. 

Mathematical Models of Tumour Growth 
Dr. D. L. S. McElwain is investigating models for the growth of solid isolated tumours. 

Medical Statistics and Epidemiology 
Dr. A. J. Dobson and Dr. R. W. Gibberd collaborate with the Faculty of Medicine to investigate 
vario!1s problems in epidemiology and biostatistics. Current research includes: regional 
variations in mortality and morbidity; age and sex-specific dcath rates from ischaemic heart 
disease in Australia; collection and analysis of data from the I Junter Valley Heart Attack Study; 
validation of routinely collected data on ischaemic heart disease; design and analYSis for a 
survey of smoking habits of schoolchildren and the evaluation of an intervention programme; 
spatial behaviour of hospital patients in the Hunler Region. 

Num ber Theory 
Dr. R. B. Eggleton is interested in number theory, particularly in comhinatorial aspects of the 
subject. 

Dr. T. K. Sheng studies the application of dispersive and explosive linear operators, 
distribution of algebraic numbers in the complex plane, and functions defined on rational 
numbers. Lines determined by lattice points and application of the results obtained to 
statistical mechanics arc studied. Convexity indices and their applications to transport 
networks, etc. 

Problems ill Biostatistics 
Mathematical problems arising from analysis of epidemiological data are investigated 
theoretically. For example Mrs. D. O'Connell and Dr. A. J. Dobson are studying measures of 
agreement between judges. 

Statistical Mechanics 
Associate Professor C. A. Croxton is working on the statistical mechanics of liquids, polymers 
and liquid interfaces. 

Associate Professor A. J. Guttmann is working on the theory of equilibrium critical 
phenomena. He is particularly interested in the analysis of power series expansions which dre 
frequently used to study systems exhibiting phase transitions. 

Associate Professor A. J. Guttmann and Dr. J. S. Reeve are using renormalisation group 
methods to study the critical behaviour of systems with free surfaces. 
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Transportation Problems 
Dr. R. J. Vaughan is continuing his work on the application of mathematics to tTaffic 
engineering, traffic accictents and transportation planning. 
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computer Numbers of Bachelor of Mathematics Subjects 

Computer Numbers must be shown on enrolment and course variation forms in the following 
manncr: 

Candidates wishing to enrol in any subjects not listed should consult the Faculty Secretary. 
Computer Computer 
Number Subject Name Number Hames of Component> 

411100 
711100 
721100 
311400 
261100 
421300 

Part 1 Subjects 
Accounting I 
Biology 1 
Chemistry 1 
Classical Civilisation I 
Drama I 
Economics IA 

541100 Engineering I 
(4 components) 

331100 English I 
341200 French IN 
341300 French IS 
351100 Geography I 
731100 Geology I 
361500 (Jrnndn IN 
361600 German IS 
31 I 100 Creek I 
371100 History I 
291100 Japanese I 
311200 Latin I 
431100 Legal Studies I 
271100 Linguistics I 
661100 Mathematics J 

381100 Philosophy I 

741200 Physics IA 
741300 Physics IB 
751100 Psychology I 
311300 Sanskrit I 
30 I 100 Sociology I 

Part II Subjects 
412700 Accounting lIC 

712100 Biology lIA 

511108 
521101 
531203 
54! 104 
501101 
541103 
501102 

ChE 141 Industrial Process Principles 
CE I I I Statics 
EEI31 Circuit Fundamentals 
ME 1 II Graphics Jnd Engineering Drawing 
(1£112 Introduction to Engineering Design 
MEI31 Oyn,Hl1ics 
GE 151 Introduction to MateridiK Science 

38 I III Introduction to Philosophical Problems 
38 I 105 Marxism & Liberalism 
381106 
381107 
381 I 12 
381109 
381110 
381113 

Moral Prohlems 
Philosophy of Public Policy 
Psychoanalysis & Philosophy 
Philosophy of Religion 
Critical Reasoning 
Logic 

712101 Biochemistry & Molecular Genetics 
"I I 2102 Cell Biology 
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Computer 
Number Subject Name 

7 I 2200 Biology lIB 

722200 Chemistry IIA 

522700 Civil Engineering lIM 

312500 Classical Civilisation II 
662400 Computer Science I I 
422 I 00 Economics II A 

422200 Economics lIB (2 components) 

Computer 
Number !lames of Components 

712201 
7J 2202 

Comparative Structure & Function 
Animal Ecology & Population Genetics 

522102 CE212 Mechanics of Solids I 
522202 CE23 I Fluid Mechanics I 
5221 I I CE213 Mechanics of Solids It 
522204 CF232 Fluid Mechanics II 
5221 12 CE224 Civil Engineering Materials 

422206 
422201 
422202 
422107 
422207 

Comparative Economic Systems 
Industry EcoIlOInics 
Labour Economics 
Money & Bdnking 
Economics and Politics 

322200 Educatiun II (2 components) 322201 Individual/Social Development 

742200 
332100 
342100 
352100 
352200 
732200 
732300 
372100 
372200 
372300 
372500 
372600 
372700 
292100 
432200 

662100 
662200 
662210 
662220 

Electronics &. InstrUInCntdtion II 
English IIA 
French itA 
Geography IIA 
Geography fill 
Geology IIA 
(,eology fill 

History IIA 
History 1m 
History IIC 
History II!) 
History liE 
History IIF (Not otTered in 
Japanese IIA 
Legal Studies IIA 

Mathematics flA 
Mathemdtics lIB 
Mathematics IrB Part 1 
Mathematics liB Part 2 

1982) 

662300 Mathematics IiC 

382100 
382200 

Philosophy IIA 
Philosophy liB 

322203 Comparative Aspects of Education 

323104 History of i\ustYrllinl1 ":duc<ltion 
322204 i'vloc\ern Eclucdtiofldi Theories 

382117 
3821 I I 
383102 
382121 
382113 
382114 
382122 
382123 
382 I 24 
382 I 25 
382126 
382127 

114 

Arrange topics \vith Department 

Advanced Traditional Logic 
Reason & Religion 
Early Greek Philosophy 
Ontology 
Epistemology 
Kant 
Existentialism 
Formal Logic 
Introduction to Rationality Theory 
lIegel's Phenomenology of Mind 
Feminism & Philosophy 
Political Concepts 

Computer 
Number Subject Name 

742100 
752100 
752200 
752300 

413900 

Physics II 
Psychology IIA 
Psychology liB 
Psychology IIC 

Part III Subje~ts 
Accounting !lIe 

713200 Biology Ii IB 

523700 Civil Engineering IIlM 

533900 Communicdtions & Atltomatic 

663400 

533901 

423800 

733300 

Control (4 components) 

Computer Science I II 

Digital Computers & Automatic 
Control 

Economics Ille 
(2 componenls including 
Econometrics I &/or 
Mathematical Economics) 

Geology IliC 

Computer 
Number Hames of Components 

Either 
413100 Accounting iliA or 
413200 Accountillg IHB and two Part III j\,rlaths topiCS 

01 

413200 t\ccouillillg III Band 
413602 Finnnci,ll f\1,lllagcl1wnt 

713201 
713204 

523102 
523109 
523306 
523307 

Environmel)tdi Physiology 
Ecology & Qu,wtitative Genetics 

CE324 Soil Mechanics 
CE314 Structural Analysis I 
CLl33 Fluid Mechdnics III 
CE334 FI\lid Mechanics fV 

523107 CE351 Civil EngiIwering Systems I 

533213 
533110 
534lJ2 
5331 13 
534134 

534 I 37 
410129 

534138 
533902 
663406 
663402 

663405 
663404 

EE341 A utomatic Control 
EE:542 Linear System Theory 
EE44':5 Optimizdtion Techniques 1 

[[344 Communications 
Ef.447 Digital Comm.unications 

Compiler Construction 
Commercial Programming dnd 

Systems Analysis 
Cornputer Operating Systems 
Switching Theory & Logical Design 
Mathematical Logic and Set Theory 
Mathematical Principles of Numerical 

Annlysis 
Progr<1mming Lmgu<lges & Systems 
Theory of Computing 

410128 Systems lJesign 

533213 
533110 
532116 

533222 

42320B 
423204 
423113 
423102 
423103 
423114 
423115 

115 

EE341 Automatic Control 
EE342 Linear System Theory 
[[264 Introduction to Computer Archi

tecture & Assembly Language 
EE362 Switching Theory & Logic Design 

Econometrics I 
Mathematical Economics 
Development 
Inlernational Economics 
Public Economics 
Growth and Fluctuations 
Topics in InternatioIlal Economics 



Compute, 
Number Subject Name 

543500 Industrial Ellgineering I 
(4 components) 

663100 Mathematics IlIA 
663200 Mathematics IIIB 

553900 Mechanical Engineering !IIC 

743100 
753300 
663300 

(4 components - check 
subject description) 

Physics iliA 
Psychology IIlC 
Statistics III 

Part IV Subjects 
664100 Mathematics IV 
664500 Mathematics/Geology IV 
664300 Mathematics/Physics IV 
664200 Mathematics/Psychology IV 

Extraneous Subjects 
Computer 

_I'!umber Subl~t!,!(lT~~ __ 

160406 Mathematics Education III 
160407 Mathematics Education 1111 

Computer 
Number Hames of Components 

543501 
543502 
543503 
544425 

544418 

544433 
544463 
544464 

ME381 Methods Engineering 
ME31l3 Qu"lily Engineering 
ME384 Design for Production 
;VIE419 Bulk lIandling Systems Analysis & 

Design 
ME449 Relia.bi!ity Ana.lysis for iVlcchanica.1 

Systems 
ME4H2 Engineering Economics r 
ME4H3 Production Engilwering 
Engineering Ecollomics II 

Arrange topics with Department 

543204 MES61 Autolllatic Control 
544451 ME401 Systems AnalysiS 
540126 I'I/IE505 Systt~ms Analysis, Organisation & 

Control 
544427 rvlE404 i'k:tthematicdl Programming I 
544419 ME434 Advanced Kinematics & Dynamics 

of ivlachincs 
544416 ME44B An Introduction to PhotomechdJlics 
54441H ME449 Reliability Analysis for Mechanical 

Systems 
5441141 ME487 Operations Research -

Deterministic Models 
544842 ME4BH Operations Research -

Probabilistic Models 

Diploma in Computer Science Course 

410136 CS-Commercial Programming 
532117 

533221 
660111 
660112 
660113 
410127 
413611 
412601 

cs- Introduction to Computer 
Architecture & Assembly Ldngudgr 
CS-Switching Theory & Logical Design 
CS-Progra.mming & Algorithms 
CS-Dala Structures & Progrdmming 
CS- Numerical Analysis 
Systems Andlysis 
Information Systems 
Quantitative Business Analysis II 

Not offered in 1982. 
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Computer Computer 
A/umber Subject Name Number !!ames of Components 

410128 
533213 
533116 
533115 
534134 
534124 
534143 
5J4145 
660127 
660128 

660135 
664403 

660J:\3 
)40126 

544427 
)40132 
520137 
413612 
533107 
')3310n 
533110 
533113 
534109 
')34110 
534140 
534132 
660136 
660129 
660119 
660120 
6GO 122 
660123 
660137 
544418 

544841 

Systems Design 
EE341 Automatic Control 
EL)45 Digital Signal Proc('ssing 
1'1'325 Introduction to Digital Technology 
[£447 Digital COI11!l1uIlicatiOIls 
FE463 Compl\kr Operdting Systems 
EE464 (:ompilcr COllstntction 
EI':462 Topics in Switching TheorYI 
CS-Theory 01 Computing 
CS~· j\,latlwmdtical Principles of 

0!uI1wricai Analysis 

CS-·-Programming L:mgudges &. Systems 
CS~ConCllrrcllt Progrdmming 

Techniq\!es 
CS--High Lcvel Software Development 
TvlESOS Systems Analysis, Orgdnisation 

&. COIltrol 
]'111[404 MdtlwTlldtical Programming I 
ivlESBI MdthemCiticdi Progrdmming II 
eEl) 1 0 Elastic Continua 
nH'ories of Orgdnisdtion 
EE323 Lincar Eip.ctronics 
EF324L Electronics Llhordtory 
FE342 Lincrtr System Theory 
EF344 ComnlunicCitio!lS 
EE42! Flpctronic Design A 
EE422 Eketronic Design B 
EE442 NonlirwdY Optilfldi Control I 
FE443 Optilllization TechniqlH~sl 
CS~Malhcmatical Logic and Sct Theory 
CS~ Theory of Statistics 
CS--- Random & l{pstricted W a.lks I 
(S~Sjgndl Detection 
CS~COlllhilhltOrid! Designs 
CS~COJllbin(ltnrics 

CS~Graph TheOl)/ (1[1(1 Applica.tions 
MF449 Relidbility An,liysis for 

fvlechanicdl Systems 
ME4H7 Operatiolls Rpsedrch ~ 

Deterministic :vtocit'ls 
544B42 ME48U Oper,nions Research -

Proh,lhiJistic Models 
S40137 fvlES03 Desigll of Experiments for 

Fngineering R.esccl.rch 
113393 Mc1312 Modelling ,mel Cnnlrol of 

Metal!\lYgical Processes 
742201 CS~ illstrUI1WTltdtion TechnIques I 
66013C1 Project" 2 IIllits 

Not offered in 19A2. 
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Computer Computer 
Number Subject Name Number Hames of Components 

Diploma in Medical Statistics Course 

850001 MS~Scminar of Populdtion Research 
Group 

1350002 MS-Scientific Method dnd Critical 
Thinking 

850003 MS- Epidemiology and Study Uesign 
666001 MS-Theory of Statistics 
666002 MS~ Regression, design, and analysis 

of cxperimpnts 
666003 MS~Demography clnd survivdl analysis 
666004 MS~Gener,t1ised linear stdtistical 

moddling 
660111 CS-Programming and Algorithms 
660112 CS~ Datd Structures and Programming 
666005 MS-Survey Sampling Methods 

118 
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