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Use of MACSYMA and MAPLE in
Mathematics teaching in UCG

Raymond A. Ryan

Introduction

Several years ago the Honours Mathematics program in UCG began to un-
dergo major reform. At the centre of the changes which our courses are still
undergoing was the introduction of modern computing techniques, and in
particular the use of symbolic computation software. There were a number
of reasons for this reform; two in particular stand out — a desire to reverse
a trend of falling numbers of good Mathematics students, and a process of
reeducation among members of the Mathematics Department themselves.

The number of students taking honours degrees in Mathematics in UCG
had been decreasing through the late 70’s and early '80’s. Departments like
Electronic Engineering and Medicine were full of frustrated mathematicians,
but it was not just the distorting effects of the points system that robbed us
of students. There was — and still is — an image problem associated with
Mathematics. This problem has several facets. On the one hand, most school
leavers could picture themselves in the role of an Engineer or Accountant or
Solicitor, but few could imagine themselves as a Mathematician. Also, the
divorce between Mathematics and Computer Science meant that many Math-
ematics programs were frozen in outdated modes of content and presentation,
lacking the vital interplay with computing which would have ensured growth
and change.

The second factor was the changing attitudes of the members of the Math-
ematics Department. Of course, computers had been used, and taught, for the
past 25 years or so, but “Pure” Mathematics had remained largely untouched.
Then, over the course of a few years, people became acquainted with Pascal,
Lisp, electronic mail, TEX, CAYLEY, REDUCE, MACSYMA, and so on. The
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MACSYMA and MAPLE

best absorbed when acquired actively. It was in precisely such a sitﬁa,tu‘)ﬁk
that MACSYMA came 10 the fore. The student could now compute these
expansions at will, and could experiment freely with changes n the structure

of the function to see how they would affect the expansion. Similarly, it

became possible to deal with more interesting problems in Linear Algebra.

No longer were we confined to 3 x 3 matrices! The courses themselves began
mputer, and the effect of this

to change to reflect the new presence of the co
has been invigorating for all concerned. Our first year Analysis and Algebra

are, in their philosophy and content, and in the way they are taught, quite
different from what they were in 1986. There are also implications for the way

courses are examined. The traditional three-hour written exarm is giving way

to a combination of written and computer work.
Unfortunately, 1t was not all plain sailing, as those who have experience

of MACSYMA in a multi-user environment will understand. Fach user es-
CSYMA is invoked, and

sentially loads a full copy of the program when MA
this places great strains on the computer. Qur experience was that once seven
or eight students had started to do computations in MACSYMA, the whole
system (a VAX 11 /785 in this case) was reduced to a snail’s pace, leading to
great frustration on the part of our own students and other users. The follow-
ing year, we tried working with smaller groups of students. This still did not
eliminate the problem with speed of response, and the additional supervisory
burden created its own problems.
MACSYMA is an excellent progrart, but is not suitable for simultane-
ous use by groups of students. Alternatives were sought. MATHEMATICA
looks very promising, but the cost, under present circumstances, is prohibitive.
MAPLE was acquired instead, and installed on the same computer, alongside
MACSYMA (and REDUCE). Its outstanding advantage 1 its adaptability to
a multi-user situation. Each user is given only those parts of the program
which are required at the time, other modules being loaded as needed. The
capabilities at the level at which we use this software seem to be at least as
good as those of MACSYMA, and the Jevel of documentation is also good. S0,
within the next year or two, we foresee a situation in which all our Honours
students will learn to use MAPLE in their first year, and will continue to

develop their skills in its use in succeeding years, and will come to take it for

granted as a normal mathematical skill which is available when needed.
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Conclusions

As aresult of these and other changes, enrolment in the honours Mathematics
programs began to increase sharply in recent years, and the first year numbers
are now three times their previous levels. Although there are other factors at
work here, the introduction of symbolic computation in first year has certainly
contributed to this development. There is a noticeable improvement in the
attitude of the students to Mathematics. The computer is clearly acting as
a bridge for them into an area that they otherwise would not feel they could
reach.

Finally, the Mathematics courses themselves are changing, and the use
of software such as MAPLE is driving this change. New types of problems
are now accessible which could not be tackled by hand. Some parts of our
courses have become obsolete, and must be ruthlessly pruned. New branches
of Mathematics are emerging. The long-term effect of this will be interesting
to see. One thing is clear: if we are not preceived by our students as leading
in this revolution rather than being dragged along, then Mathematics will, by
the turn of the century, be a neglected backwater.

A pubhc key cryptosystem as hard
as factorisation

M. Christopher W. Jones

atroduction

ea of a public-key cryptosystem was first put forward by Diffie & Hell-
n their 1976 paper [7]. Since then various descriptions of it have ap-
‘ [3 11,14,24,27] including a recent Bulletin article [10]. The idea behind
ic-key cryptosystem is that it allows secret messages to be sent across
en channel without it being necessary for some additional piece of infor-
to be previously exchanged between sender and receiver.

iefly, the idea is this. If Mr. X wishes to receive secret communications
structs an encryplion function E and a decryption funciion D. These
possess the following properties: (i) D(E(m)) = m for all messages m,

th ' and D should be easily computable, (iii) it should not be possible

ermine D from a knowledge of £ alone, (iv) E(D(m)) = m for all
ges m. (Actually property (iv) is not absolutely essential, but is useful

rposes of authentication - for more details consult the above references.)
. X then publishes the encryption function £ (the public key) and keeps
decryption function D to himself (the secret key). Anyone wishing to send
‘@ message m then transmits the encrypted message E(m). On receiving
Mr X is able to recover the original message using D and property (i).
ver any eavesdropper who intercepts E(m) is unable, because of property
o discover m, even if he knows the encryption function F.

order to put the above scheme into practice it is necessary to construct
le encryption/decryption functions. One way this has been attempted is
use of a “trapdoor” function f: this is a function for which it is easy to
ute f(z) but very difficult to compute f~!(z) without some additional
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