ON TEACIHING MATRIX ALGEBRA BY COMPUTER

Bol Cnitchfey and Goadon S. Lesseldls

Si i i
L) nce 1983, an experiment 1in computer-assisted learning
ha i
: s been running at NIHE, Limerick, whereby students an
various
courses have had the opportunity of learning the basics

of Matrix Algebra at a computer terminal

Origins

In 198 j

- compani,(:Figz;jc;aiuzziduby ?hannon free Airport Develop-
, based

CAL package called "Costing forpSmall Buzznz::i: t?T::ea:e )

df the project were (1) to investigate the potential fo: EZL

in management and third-level education and (2) to decid

the feasibility of setting up a company to produce CAL sEF:n

ware: A NIHE initiated project, viz. to create a CAL ook

age in Matrix Algebra, was chosen to run in conjunotionpizt;

"Costing for Small Business".

System

Cor trol Data EDrpOIatloll (CDC) ave been llEaVlly lll\/OlVEd
witlt CQHpUtEr-baSEd education Us.i.llg the PLATO s stem in he
Y t
Ulllted States. The cDC-1 0 star d-alolle mlcroco Iputer-based
3y5t9| was chosen for the p[OdUCtiDII of both our courses.
In 1983, the cDC-1 0 SYStEH allohled the Cteatloll of lessons

according to three different models:

(1) Tutorial Learning Model (TLM)
(2) Drill and Practice Model (pPm)
(3) Situation Simulation Model (SSM)

The lutorlal Learnit Model was CIOSESt to the lecture tutoxia
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By means

[ COUTSE.
em a lesson could be created as @ sequence
the underlying micro-TUTDR Janguage.

tery of the command language was almost

style of teaching and was chosen for ou

of a menu-driven syst
of frames without using

HoweveT, acquiring @ mas

rning a new programming language.

equivalent to lea

!
1

Creation i

(
Yics students, Don
cement, were employed

Two Applied Mathema al Crosse and David'

ative Education pla

Nash, oan their Cozyoper
s to assist us in

d of six montl

by the project for a perio
al material was written

creating the CAL package.
with the design and la
The material was written in an inter-
he attention of students.
touch-sensit-

The textu
by ourselves: yout of the frames carried
out by Donal and Dave.

active sblyle in order to retain il
re able to take advantage of the

nfront the student with a large

re built up gradually,
Questions

To this end we we

jve screen. In order not to co

aterial at once, frames we
from the student to proceed.

erent material accor

quantity of m
requiring 2 Key press

could also be followed by diff
By suitable highllghting and animation it

e student's attention at the des-
extual material

ding to the

response given.
pinpoint th
the screen thus giving the t
a programmed learning text.

was possible to
jred section of
more life than, say»
ct was a 1esson of about six hours

The finished produ
tions (1) Matrix Baslcs, (2)

dguration comprising three sec
f Matrices, (3) Mu
A student is routed through the course having to pass a crit-
nd of each subsection to allow him/her to
est gives the student the

Linear Combinations o

erion test at the e

Failure of a criterion t

proceed.
ubsection or reviewing back-up

agption of redoing the previous S
king a neu criterion test. Records of time

in the tests are

material before ta
kept by the computer.

spent and performance

in all there were about 600 frames,

fraction of the total.
f the wlearning curve"

only see 3 A breakdown of the devel-

ne with evidence O is given

apment tis
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1tiplication of Matrices.

although each student would
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Reactions to Course

s a T P im L ’ Tl 9] n
A first exper ent n CA mat x algebra was ound

to be a v i
ery suitable topic for a number of reason
S

(l) he t;Op]-c is widel taUQlt t||10U9| out the nstitute and
y 1
can be taugllt llIdEDEIIdBHt of appllcatlons. The same
caurse can therefore be used b both en neering a vd
’ ’ y 91

business students.

( )
2 The DIeIEquSltES were lllllinal, bEL(Ig a knomledge of

Leaving Certificate pass level algebra

(3) The i
material lent itself to visual presentati
use of b . :
lackboard and chalk is awkward when larg o
e mat-

rices are involved.

(‘I) The m i
aterial involved
. understandin
g concepts as well a
s
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ating skills.

acquiring calcul

gauged by means of

nts to the course was
f the observed ben

Some O

Reaction of stude
efits

interviews and questionnaires.
were:

ﬂ1). students could go at;their own pace.
(2) 12-hour access to tQ@ computers allouwed students to choose

thelr own study tiqﬁs.
o felt that the inte
to learn petter

(3) Some studenﬁg als ractive nature of
than by tradit-

the course allowed them

jonal methods.

¢ were moTe concerned about

On the debit side, some student

a tutor whereas other students were more con-

the absence of
allure

cerned about rep
in a criterion test.
cated that the course
Algebra. we do,
jtable for 2 limited
probability,

nvestigation.

etition of the same material because of f

Various test

s and subsequent exam res-

ults have indi provided a good foundation
for further work on Matrix however, believe

L approach is only su

number

that the CA

f mathematics, more matrices,

vectors,

of areas ©
tions for possible i

graph theory being four sugges

coc - DEC
The original cpC system had a number of disadvantages:

(1) The lesson models were too restrictives
(2) The use of floppy disks was unsuitable foT use by large

numbers.

(3) The system was slow and noisy.

(4) CustomeTl service was poor.

patible with other micros.

(5) The system was incom
the institute has adopted the

and other reasons,
n's DEC PRODUCER system for its

For these
quipment Corporatio

Digital E
- 67 -




CAL laboratory.

- The original course has been reprogrammed
and is now available incolour to students on DEC PRO-350

microcomputers or DEC UT 220 terminals linked to a Microvax 11

The i i
increased computing power has reduced the time taken by

stud i
udents and the greater availability has meant that large

classes
can now be accommodated. Anyone interested in seeing

(or purchaslng!) the course should contact the authors

Finally, we wish to acknowledge the assistanc
Smyth, Dr Mark Burke, Eamonn Murphy,

e of Dr Joe
mary Davern, Anna Kin-

s
ella and Brenda Sugrue who have all made valuable contribut

jons along the way.
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UNDERGRADUATE PROJECTS IN GROUP THEORY:
AUTOMORPHISM GROUPS

7. Poaten

In wmy earlierT note [ﬁ], 1 described a project undertaken
3rd year student inﬁolving commutativity ratios. The

ded mere’an intuitive idea of a presentation

by a
pasic tools nee
of a group, and ‘some modular arithmetic. That project was

the equiualent of a half paper in the final examsS. The foll-

owing year the system was modified and projects were enlarged
so as to be equiualent to a full paperl in the final exams.
Here 1 will describe briefly a project involving calculation
of automorphism groups from a presentation. The groups
studied were the dihedral groups, which have a fairly easy

presentation readily available:

Dn = <XaY ¢ o=yt o= (xy)? = e> for n z 3

The idea of the project was as follows:
1f a: On * Dn is an automorphism then

alx) = x‘y
aly) = *xY

for some 0 = i,j s n-1 and 0 s J»& = 1 since‘any element of

Dn has a representation in the form xayb, with 0 s a < Ny

0 sb <2 I1f one wants to build automorphisms, therefore,
one may attempt to do so by picking ngyitable” i,diksRe of
course saying that a is 2 homomarphism and specifying a(x) and
aly) will say where each xayb is to go provided that the rel-

ations are compatible with the choice of i, 3ks2e By this

we mean that

i
[u]

V= e= (a(x))n - e that is (lej)n =

e that is (Xkyg)2 = e

1

y2 = e= (G(Y)>z
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