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So You Think You Have a Problem 7
Matthew D. Linton .
A Suggsstion to Prove m, mp===1iff 2, L 2,
for Form Two Students

Why Doesw't (a+b) ecual a®+b® 7
Reprinted from Mathematics in School

The Effectivensss of Definition
on L.earners with Different Cog
Teang Yok Sing

The First Hong Kong Mathematics Olympiad

Mathematics Section, Advisory Inspactorate, E. D.
COMPUTER STUDIES

Bar Codes

Poon Hol Cheung

A Plan to Provide Computer Literacy for Secondary
School Teachers
Anthiony Fau

Tripping The Light Fantastic

and Exemplification .
itive Styles

Feprinted from the enRoute Magazine

DO YOU KMNOW 7




The contents of this esixzth isgus of the School
Mathematios Newsletter (SMN) include articles on the toaching and
learning of mathematics, problem solving, computer studies, snd a
report on the firet Hong Kong Mathematics Olympiad. T hope thet
you will find this issue both informasive and upeful.

- Tou may be aware that a new primary mathematics myllabus
has been issued and will be implemented in 1985. You may alsc have
heard about the amslgemation of the +wo existing secordary mathematios
ayllsbuses (syllabus A and Byllabus B, Those are somé.of the
notable features in the recent development in the %eaching of school
pathemation.  Views and suggostions with veference to such e
development are welcome. Articles on other aspeots of mathematiocs
* education are, of course, equnlly welcome. Please mend your
~oontributions dirsctly %o the Mathematics Section, Advigoxry
‘Inspectorate, Wducation Department, Iee Gardens, Hysan Avenue,
Hong Kong. The success of the SMN will not beé achieved without your
valugble support.

I would like %o thank all those who have contributed 4o
.. this ispus of the SMN and to thank my colleagues who have helpad
in producing it.

C. P. Poon

Principal Inspector (?ﬁa’?@hematics)
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"ou're & mathematician. You'll be ahle to help me.

That sounded an ominous opening. It was Jack who had
approached me in the common room. Jack was in the Hoglish depart-
ment, with & special intersst in drems - and if I hed been quick I
would have remembored that he had recently started dabbling in home
computing, I shrugged my shoulders nop-commititally, end waited fow .
the woret. : '

“How do you find the centre of a polygoni®

Now what sort of a question was that? UBhat did he want?
I thought I hsd better probe & little.

"How do ygﬁ meon ‘centret of a polygon?®

WFall, you know, the cemtre. I mean, 3f it's a regular
polygon it's im the middle where the diasgonsls cross. But vhere ig
it if it's irreguler?®

Thie did not seem to bé getiing clomer to the point.
Do you mean the centwe of gravity?® I tfl@@e

Well, ves, I suppose =0, but this answer did nat z@ally
carry much conviction. T thomght I had better find out if we agreed
on the meaning ¢f centre of gravity.

YIf I had your polygon cut out frow a plece of cardboard
then I could find & point where it would balance on a nesdle. I
that the point you @aﬁt?“

WYeg, that's O, But I don't want to do it by - halanc;ag
cardboard shepes on needles.b

Fair enough, I thought, But I was not sure that Jack
really wanted to go inbe the business of csleplating the centre of
gravity. I did not lmow ae yet how this polygon was defined. Did
he know the co-ordinstes of its vertices, or did it arvime from mome
geometrical consiruction. So I atalled & bit movre.
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WHell then, instesd of balancing :
a pmeedle, you could hang the shspe up from
cotbon plumb line to mark on the card & ve
this uveling a aiff%r@n% R i whare
the centre of gravity.t

ant. use &
Then repaat
arops thatts

2

WIt's not se prectical as th
on & computer @Qr@emgw

Avpon 1e drawsn

want bo

Now we were getting somewhers. He res
caleculate the centre of gravity.

"o you kmow the co-crdinates of ell the corners of the
polygon?® T checked, ; i

YARd you want the computer to calculate the co-uvrdinstes

of the centre of gravity?h

Wea "

A% last T hed a

) “U}" that? :E-E be no ?Y‘GEE&W 212 7% TRl
overnight."

ramd5@

that,
cantre of
gravity for s huﬁ@?&?'%@j b5t Rl ol T
had devised a schewe in wk he polygon | Aiwt ded o trisagles
with point masses pﬁ@p%rt& % ¢

centres of grawvits

point massea,
Behens = oy to devias
triangle sres was going -
determinant, snd I wan
take up more limes of cod
bad bargained for. So I

Ay

he would

where the r. are the poait} 2
& o slaced at the

be finding the centre of
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vertices of the polygom. Whllet this would not in genersl be the
same as the centre of gravity of the polygon (exeept in the came af
a triangle), I ventured to suggsst thed it would not be very fav
away apd sight suit bie purposes, and furibersiove would need cnly &
few lines of coding. ‘

Jack was greteful for my efforts, end said that he would
try wy suggestions o see if they worked. ‘

orked for what?® I wondered. I was not gonvinged that
T had molved the right problem. It seémed hiph time to dig & bit
doeper. , ‘ ‘

"ihat do you want this for, any way?® I tried ae an
opening.

WY want Lo rotate the polygon on the computer screen, and
T want the wight centre for the retabion.”

Oh dear§ Why had ) not amked carlier what the piroblem
was all sbout? A rotation problem, So it probably hed pothing %o
do with centre of gravity st sll. And whet did Jack wmesn by the
tpight centre’? Surely you could rotate a polygon shout any point?

: wgell ‘Jack, I don't think you need bother with centre of
gravity. In fact you can vobate it sbout any point vou wang.®

“Oh, but T want it to leok right," he replled.

What did he msen by ‘lock right'? I began to feel thab
at lset we were approaching the veal problem. I picked up a
cigarette packet handily lying om the teble in frount of ua, held

ons corper bestween thumb and forsllsger  twirled 1% yound.

ook, you ean rotabe thie

shbout & corner if youw
want f I gave as explanatlon for my de '

AT R Xe) s

YRut that dosentt go round the niddie. It wouldn't look
right en the sereen —in faet £t might go off the pereen.t

Thie reply still ssemed to be sbating the problem in the
original vagre terms like ‘round the middle' apd ‘look right's I
deeided to take the last remark sbeub goilng off the screen as the
clue to this search for the re

Wpo you mean you want to rotete about the polnt which
3 sp an possible?  As the
polygon is rotated, the eorner furtheet frow the eentre of rotation
1 s and odges of the
polygon will remsin imside this civele. . you trying to find the
point of rotation that mekes this circle sas smsll as possible®®
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phed

Next
wae the very po.
a atope get. 5
all this hed beon &huﬂb
that could take
though it were viewed frof ahe
Tt then constructed verbicgl

realistic impresgion of & stag

set looked i wa&gwwaati&@
to rotate the stage K ol

and drawing of the flats wou
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WLook et this retatic
part of the pfg&i B The @
dimbinetly di ’
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fggh, ik dossy 1
I eaid, Yprovided the plan atis
rotation program-— that’s all."

Some uninviting lines of w
for me, aso I pleaded, "No ti 1
coding by tomorrow. No trouble ¥
PrOgram, '

sy e
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By the following day Jack
It involved ealoulating the distang
srbitary point chosen as centre of wrut
upnscegsary = bt it worked : the
&mﬁ th@ El@ﬁ& wwrﬂ ared t@@ aﬂ@ @;’
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K. Hobin Mcol.ean |
School of Education, Liverpool University

ﬁ@é@géﬁmﬁﬁ from Mathematics In Schoot with
permisslon of the Mathemeatloal Assoclation.

It wae the seeond mossiom of a PUCE Mathematios For n
speelaliste option eourse. In the group of twemby Lhewe were
chealetry graduaten, e mpebor of geographers faivly wollewe
etatintion end semo studente whe bad dows mo mad
took ‘O0°-level. £ was atbempting to show how &l
developed frow musber work im secoadury seboole
matere blolegy atudsat, #4944 %I buow that (10 +
eg 100 + 9%, but why deu't it the msweit

o, - Bhat am oppertasity for the vest of the group o try thely
‘head!  Everyome rose to the ehallenge, sll eager teo belp. Besn the
board was covered with esplssstions of ail kinds, Brackets wepe
maltiplied out, eother puabers wore subetituied im place of W0 and 9,
someone hased an argument om emcloglos with third end Peurth povers,
plotures of equaves wers drawn and sress smained. Bsoh fresh
ezplanation wee grevied with sppreval by the majerity of ludente,
but Hergaret's respoeséd wes slveye the sume g “few, I com see that,
That's very mice, but T still dont wederetand vhy (10 + 9° iem't
the seme as 17 + ¢ &

We breke wp fer ceffee and, om reswning the elase, Sve, a
PE student, wrete en the hoar '

10
16
0
10 L3¢
10
10 -
@ Ls
9 10
it w0
k)19 0
¥ 19 9
19 9
9 9§
19 $ &

19 g
19 G

K1) o
49 9

®obvicusly”, seid Sue, “If you add up the lefb-hand eolwm youdll
get wove tham if you add wp the right-band eeluss for, in ezeh TG
the nesber on the left is Bigger.®

Bilonse fell. That eeld it all. Hergavet was sabisfieds
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Applications. 1 think teachevg need to know how
computers are used in the home, in business as well

as in education. Iv other words, they mumt
understond the geneval that presently exist so
that they can discuss Them with their situdents.

This would also allow them to carry on intelligent
conversations with perents, sducating them as to
what & computer can and ceanuot do.

Imstruction. Students expect to use the computer
fully. For vs to be in control of the computer,

we need to be able to program. If we are able to
program, then the computer csn be used as & problem-
solving device. Learning a programming language is
emgential 1 the computer is to be used in &
other than merely switching 1t on and off and
responding to it., Primary and intermediate
teaschers shoul d kwow OGO and BASIC. Intermediate
and gaconﬁaﬂ; teochers should know BASIC, especislly
now that it ie LHLiUdai on mest microcomputers. For
genior high teachevs, PASCAL is most appropriate.
Advenced Placement ewoms use PASCAL in teating
students lor compuier selence advanced placement.

0f course, there ave other langusges auch as PILOT
and FORTH. If teachers know at least one lanpuege

appropriate to their grade level, then they can
iully utilize the computer in their classroom.

Puturistics. Teachers must be sbhle to diacuss
artificisl intelligence, robotics and the general
direction that compuszﬁ are heading so that they
can make students aware of what lies ahead for them
in terms of future opportunities.

There are also other geperel topics included under
computer literacy. One of these incindess ‘

7

Training YWorke

Societal Jmplications. Teschers must wnderstand the
abuse and misuvse of a computer, and whal can be done
abou? these problems so that students realize that
auch issues exist. In addition, they must realize
thet i nfarmaflam in d cogputer can be incorrect,

and how an individusal goes about making a change

or a correction. ]ﬂ other words, teachers should
not accept everything the computer prints out as
gospel.. '

hop

The

IBEE {Institute of Electricsl snd Electronicse

Enpineers) Hong Kong Computer Chapter is a gathering of computer

professionsls .
for in-service
free of charge

especially thos

This Institute is orgenizning computer workshops
teachers. These tralning workshops will he provided
to mecondary school computer educavion teachers,

e who are exeluded from the Hong Kong Govermment




subsidized computer situdies pilot schems.
delegation aud following thro
to be sure, but we arve malking

l

Wi thout W@liwd@? and
tescher trai COUrSe e bk oy
ai fiferent dire af the

1 broad base of

thern toe provide msstery .
j ter science including
programming.
Ze To motivete beachers computar
education progran
3. To provide Leachers with activities thot can be
These gosls derive
comguter educators « Lo give ; ~1nb computers to
ingrease their optiops for f study and work. It is not
necessary for teachers te be expert pwayramm 3 Yo provide students
with veluable compuier FYPGXE@UMG@ ‘ fore, to west the sbove
gonle, o course awnt» d that bliends progremming,
graphics, off-line ¢ y@ui@wa of softwsre and
CONrsewsre.. The &iV% of uses of the compuber ;
ie depipgned to communicat the veraatility of the computer
5 an educationsl nuwiﬁ - the couree also provides a
frepework within whi VQlwp 2 sowpuber edusation -
curricwivm speci i aF her own-studentse
Teschers, school-n: and administrators
whe are interes this training workshep
progrem for in-service free to contact the
anthor,
Hhere To Find Updating Correspoudence
Finglly, for those who weuld like to kesp abreast; they
can write to Ohﬁ&;h vmrrc 2l th@ TER Computer Socleby
TECHNTCAL COMMTY ATTOR (TCCE) . The Stope and
Goals of the wau
The Techamical G a0 Computers in Bducetion will:
1. Aid im the technical sspects of specifying, designing,
tmplemeniing and eveluating the hardwarefsofteare/
syatens that form an educationsl somputing ayatem. .
e Mﬁwﬁaar%saMM@@fﬁmﬁmwxm1 m baoks angd
articles that are relevant to educators.
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o hegle reguirements for authoring
Langus '
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6. Coopesrate with the Edueational Activities Board to
develop a range of edvcational programg.

Spomeor cordaronsey raloted to computers in education.

8. Fromote wrd provide re ogaltion for research and
slgnificent acconplishments in the field of educational
COmpPY X

9. Investigate the spplicaiion of the latest computer
research snd de pmente o help in the solution of

iamportent educatiopel pfnblem%@

TCCRE heg estahlished &,Qraﬁoilegv (ﬁmwztta@ to study
eurrienton needn o o7y ewpd bhan i cannoere the
development of staundard THERY ARF NO MFEBLRSHZP FEES,
TGCE only requires that you ! Fied, experienced, interested
and motivated person who wants ta i ave the status of computers in
education. HBimply o cut a copy of the membership form on the
following pages Ta@ TCCK will melect its membership from industry
and education. You need be o member of the Computer Society to
Join this techrieal coms committee will sllow educators
and computer ascie ¢ topather to effect change on a

natural level.

! @Haﬂf“‘nw°‘» '
| The Editor, School Mathematics Newsiatter,
l%aﬂuwnaﬂc“beuwon Fducation Departiment,
Lea Gardens, |iysan Avenus, Hong Kong. :
wesd Meancling foe aptres is 1927
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pature photography of the
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somputer-generated simulatios
wore resvonsible for the ; :
erence to fosgile leads him to select vels
thencontinental drift and petroche %&a&img
‘toy' , another child migh
bat end up o8 one of the moons of Juplier.
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This scenari
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images - ig chndcally
costs ing the
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timen
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mation on opti
tional lasers used in
winiseule devices are
for uase in computers because
and off, billions of times j
ﬁ@@&w@@ﬂd&@imx lager is that
which, over the next two dec
pﬁ@é@@ 2, Btore and =
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&bljit to be modulated
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The new techmology, photopics, derived from photos, the
Greek word for light, eowid heve fully as importent an ¢ffect on
how poople use information ee the inventlon of elactronies.

‘ Long-range research is directed toward the design and
construction of optical computere - ultra high-speed machines
with vast ceppating pover end memory rescurces operating on Lipy
pluses of light, rather thsn electricity., Computers bagded on
Tight will not only be a thousand times fasgter than the current
generation of electroniec digital computerse, they will also be
able to view and process entire frames of information instapte-
neonsly, rather than baving to figure them out one bit at a time,
To gauge the lwpact of this sdvance, imegine how o telegraph

operator from the 1880z would resct 1f shown o color TV %@te

Photonice isn't just the fer-fetched dreem of aoms
light-headed epnginsers. Opticsl disks that cen be connected to
parsonal computers and business mlovocomputers ave just arriviag
an the merket and optical sterege of information is slready well
advanced. Some optical disks cap puck more th&m teo billion bytes,

ar-characters of informetion, per side - s o store the entire
Broyelopezdia Britennical The demand for ﬁiu age medlis with extremely
high capacities is expected %o accelerate because of the growth of
interative computer programs and the demand for archival storage

of buginess and government documents.

Jdim St. Lawremce, Director of the Interative Technologles
Laboratory at the New York Institute of Technology, seays the most
exciting aspect of connecting optical dieks to personsl computers
im interactivity - the ability to have the computer present lmages
and sounds appropriate to the users’ responses. Individual pictures,
video segquences and sounde cen be melected frem the opticel disk and
displayed virtually instently.

One example he cites le ap electromic menmequin developed
in 1981 by the Americen Heart Asseciatiocs in Dallss, Texas to teach
people how to use cardic-pulmonary resusecitation (ﬁPR) in order to
save the life of a heart-attack victim. Sensors in the mennequin
connect to a microcomputer, which 1s progremmed to refrieve appropriate
video and avdio sequences fva& an optical disk. As a stoedent
practices CPR on the dummy, & doctor on the televialon mcreen
provides individualized coaching. A 1little more to the left, and
don't press quite mo hard. Not that far. Good, now ﬁm&% 11%L1@
slower. Perfaect.®

St. Lawrence saye studies have shown that inetrection
through such an interactive optlcal disk program is more than twice
as effective, in half the time, as wien a resl doctor tesches
people CPR, :

The current systems have limitations., Although optical
disks can store somputer progrems, they work best when used just
to store and retrieve dlmmges, with magnetic floppy disks used for the
actual programs. Phis is becsuse miner errors on & video pleture
may be vadetectable to the aye, but sven 2 timy ervor im a computer

a1



program cen cause it to crash.

Also, with current opbical disks information can be writton
onte the disk, but not erssed. This is =n advantage in bapking and
other fiﬁﬁﬁ@i&l uses where a permapent audit krail is cesential , but
can be a problem in applications euch as date @@m&g@w@a@ im %@ﬂﬁu
information is frequently updated.

To be an ideal storage medivm for uwes with computers, optical
disks should be erasable, mo that wnnecessery information osn he
written over as new information is added. Au optical disk recorder
with read, write and erase capsbilities, called the Video High Density
(VHD) ag@tégﬁ was demonstrated earlier this year by Hateushita Bleectvie
Induetrial Co. Ltd. of Japan. It will be lavsched commerically mext
yeay.

According to Jim St, Lawrence, the widespread ug& of optieal
disks with smel) business computers and hoeme computers won'i ocour

until costas drop and stendard interfoces are estebliphaed, probably witbin
tour or five years. "Bubt omce that occurs,' he eays, "the poseibilitiles
are endless."

The amount of inforsation that can be stored using optica i
nothing short of sstonimhing. OUme disk cen already comtein worda on
pictures equivalemt to 50,000 or more coler printed pages, and muchipes
now on the drawing beard hﬁw@ densities 10 times higher. When comnected
to & microcomputer, & disk playsr cen retrieve and displey on a video
terminal , in a thousandth of a second, any ome of the imagem.

For uges in education and entertaloment, compuler progrem
deslgners are now working on aystems that wounld make 1t pasy for a
user to jusp between many different images end texts.

Don Sewyer, a resemrch sclientist at Bell Northern Research
Ltd. in Nepean, Jjust outside O t@%@g pays optical disks linked to
computers will have & msjor impact on culture and recreation. 'We're
talking mbout a whole new breed of artiste. You can have & hook, and
add your own pictures and mwsic.  There will be steries where you cen
stop and, if you like, trace the Llife history of ome charscter separately.
Ard gtari@@ will be writﬁ@n @ith optional parts and the ?@&&@T can
choode which way it evolvea.®

& mejor advaptage of optical storage aysteme ie that they

¢ ldeally muited for use with optical=fibre transmissions. Optlcal-
flbf@& are hair-thin strends of glass that are smaller, lighter and
reguire less maintenance than conventional eopper @ﬁbi@%% but can ;
carry far more information esch second. BEven though optical-fibre
transgicsion eystems consume for leass power than cop o1 cebles, they
gan  carry volce, dete and video signale simuliznecesly, end coen
transmit them far greater ui%*&m@@@ hefore o repeater is nesded to
amplify ﬁh@ @igm@l@«
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In June, Bell Cansda spnounced that by the end of this
r. it will uee iihfﬁwﬁpt$0ﬁ axclusively for new cables between
"L@phone ewitehing offices.

s Experts in optical tec nm&]agy agr@@ we' ve h&rdl? begun
Lk t&p the poteantial of computers that ume light not only for storage
Cand trapsmiszsion of infermation, but also for processing. Fome
Cprediet the optical computer wi,l bhe a revolutiousry tool that within
1 years will meake todey's most powerful computers look like dullards.

The fundamentsl components of any digital computer are

witehes capable of two different positions - zero and one, negative
V;d positive, up and down. In ap electronic computer, the switches
"¢ transistors, and even the fastest transistors in the most powerful
microchipe cannot change states in less than absut a nanosecond, or a
billionth of & second. MHowever, =n optical device could thecretically
cwitch from one atate to the other in about a picosecond, or s thousandth
ol a billion of & second.

Although there have been significant discoveries in the field
of wachine imtelligence, progress has been hampered for lack of an
uptical device that cowdd sccomplish the switching function performed
by transistors in electronic mechines.

A solution may have been found. Warlier this year, Bitan
Abraham and his colleagues at Heriot-Watt University in Edinburgh
announced they had developed =n experimental version of an optical
transistor, capable of awitching times of a few picmaeaandsw The device,
selled a trensphesor, would imitially be used to build optical computers
ith a legical orgspization wuch like today's conventional mechines.

- However , scoording to Prof. Abrahsm, "Optical gwitching
Caystems peed not ke thought of merely es rapid substitutes for
electronic devicem. On the contrary, the greatest benefite of optical
tohes ¢ould come from applications that csnnot be duplicated by

her weans.'t  Such applications would be extensionz of the work.
rrently belog dome in fexpert systems® - computer programs that

e complex rules and relationships te femch a machine how to wake
Judpments that normally would be made by & human mind,

“oAlthough optical computers will perforw tasks impossible with
electronic machines, the microelectronics industry.is in no danger of
fading away. Opltical technology will be graduslly integrated into
electrenic systens where performance and costwoffectiveneas justify

the expenae, bub eleetromics will continue to be . ceruical to virtuwally
svery aspect of information techmolegy.

Optical computers with artificisl intelligence are still
confined to the laboratory, but when they emerge during the next decade
their capacity to store and rapidly interact with visuwal information,
and their ability to operate at the speed of light could dramatfvallj
reghape our attitudes toward education, business and culture.




Mathematics Tesching Centre (Secondary)

The Mathematics Teaching Centre (Hecondaery) has recently
moved to the Advieory Inspectorate Teaching Centres at 4 Pak Fuk
~Road, North Point, Hong Kong. Vieits to the ventre may be srranged

by esppointment with the Senior Inspector (Mathematiecs T@gah&ﬂg ‘
Contre) on 5-614364. ‘

fathematios @lymplad

Th@ Haat Bvents of the Second Horg Keng Ea%h@&&%i@a
Olympiad will be held in December 1984 while the Final REvent will
take plece in Pebruary 19865, :

coaputer Bducation gection, Advisory Inspectorste

The Computer RBducation Section with an @@@&biisaﬁ&&$ of
four ingpectiors wes set up in June 1984 to¢ take care of the subjeat
C@mputar Studies and matters relevant to computer @é@@aﬁi@m@

‘

1 wvigh to express my sincere thaunks to those who ' kf
have contributed articles and also to those who heave ?
h@lp@d in the preparation of this issve of ZHN.

frateful scknowledgement la made Yo the 6di%®r$ : “Viir

~of Hathematice in Hchbool and enfcute Hagazine and also to
‘Mr. K. Robln Helean,and Mr. Hichael Kieran for their kind
permisgion tae reprint the srticles. . L

‘Resders are cordially invited to amend in &rtieiéﬁp
puzgles, gemes, cartoons, eto. for the next issue, ‘
Contributions need not be typed. Write : The Editer, Schoel
Hathematics Hewsletier, Hethesetics Seotlion, Educaiien
Depariment, 4th floor, Lee fardens, Hyﬁan Avam&ag Hemg
Kong.,

For inf@rma%¢@m or verbal commente and @ﬁgg@gti@nap

pl@aa@ contaot the editor on 5-.8%92488, : P

s e . IR . . . , B
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