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MESSAGE FROM DR. V. NAVARATNARAIAH

It gives me great pleasure to write this message on the occasion of
the Science Day programme of Chavakachcheri Hindu College which is also
my alma mater,

Science is progressing by leaps and bounds every-minute and unless
we try to keep abreast of new developments in science and technology, we
would be left behind from the rest of the world. There was a time when
computers were a novelty and the hardware was so big that it had to be
housed in a large space and the speed of operation was slow. Today we have
moved further to mini — computers, micro — computers, lap — top computers
and even hand — held computers operating at very high speed. In the early
days, computers had to be operated using an operating system which
included a machine language, whereas today they are user — friendly and can
be operated -with voice communication or communicating with light pens.
Hence, it is appropriate that our students take the study of science and
technology seriously and a Science Day may be considered as an important
part of it.

It is not sufficient to have a Science Day once a year and forget
about science for the rest of the year! It is necessary that science is nurtured
in a student’s every day life through experimentation, innovation and even
low level research at school level. Science students of my period used to
have radio clubs, but we do not hear of such clubs on related subjects
anymore. The students are probably spending their time in running from
tuition centre to tuition centre in seeking to study for the examination
oriented curriculum. Students should participate in electronic or science /
technology clubs and have monthly, if not weekly, meetings at which
seminars could be presented by students on particular topics for the benefit
of their fellow students, besides developing their leadership skills and
acquiring a deeper understanding of science and technology. Under the
proposed reforms in educational policy, such activities would be entered in
the student’s record book maintained by the school and would help them in
their university admission and future employment prospects.
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There was a time when students had to move out from
Chavakachcheri Hindu College because science teaching facilities were not
fully developed during that time. However, today students from
Chavakachcheri Hindu College are gaining admission in substantial numbers
to science — based faculties in universities, and teaching of science at this
school is not second to that at any other school in the peninsula. However,
due to the earlier government policy of doing away with practical @
examination in science subjects at the Advanced Level Examinations, many ¢
schools now have run — down laboratories. I hope that these laboratories %
would be brought up to modern standards as practical examination have @
again been recognised as a necessary part of science teaching.

ALASAEAGOLAGHSN

It would be incomplete not to mention the study of English when
one refers to the study of advances in science and technolgy. It is a known
fact that though new facts are reported in scientific journals as soon as the
research has been successfully completed, these facts take about another ten
years before they are written in book form for the benefit of the wider
audience. Today in Sri Lanka, Tamil science studentds learn only from a
single book provided by the Education Department for each form from year
6 to 11. These books are based on books written in English and the
knowledge presented in them are probably lagging behind new knowledge
by about 15 years. In order to overcome this handicap, our students should
have access directly and be able to read books and journals in the English
language and for this a good knowledge of the language is indispensable.
Besides the new knowledge found in these literature, by knowing the
English language, the students would be able to enhance their knowledge
already received in schools in the classrooms.

With the view of helping the students in correlating the teaching in
schools in Tamil with that they may read in English books and journals, the
Jaffna Science Association has brought out a booklet titled “ English
Equivalents To Science Tamil Terms” (H0ip. ellgheprens Gmpsefen &
oyhde  Gpiiugss) with the help of the Field Work Centre, §
Thondaimannar, Sri Lanka. | hope the students would find this booklet
useful.

V.NAVARATNARAJAH,
BScEng, M Eng S, Ph D, FICE, MIE (SL)
Chartered Civil & Structural Engineer
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(Differential eq'ua'tion)

y = f(x) oshigpitd  aniuneig X GHEHH owsull H5bs sTuTE BHbGD 2
Burgl f(x) By x GP5S wPsul G Goushsmsns Osrai.  FWHUTE @
amaull G FoaurG aau@n. B amaull B FwauTBssi  Lsvalgekissien
STEILLIGBEOSTED  JASM SIS HEOUWDTEIH D00,  SHmel  dled
AUMBHEHHE TBHIGW  STasiubBdang. B8  HEOUOTHSTE o 6lengl.
el sl  FLHILTE  eTD 2 hambsULBSEDSI  EIHILMmS
L 1@Limb. :

. SIUULL FsILnLiged = eiten omflel Henflimibenst B Sieuide
¥ ausmes UG @Gensnmeflaud, X,y @b OsTLyuBsHEd  epsn  Guig
¥ amalll @ sweaiun@ Sl sE8nE5.
Eg 1) y=cx 3 C- il
SmuBpt X GHSSH euemsuli
dy

X GsEH suenasuiL
dy

g= Ae*+c ... (@

WBeiBD euenamuiL
d?

- A+
dx?

d?y
dx?
dy

dx?

3 -2 =

3)-m=

d?y
dx?




dZ
(-x) 27 +
dx?

SIUUL L Fwsiurligsd ‘m’ 1ondled sewflund ol SiHmen BHE&HaUSHBE:
m &5 susmaulGHsy CeuemiBib.

em sumasull @ Fwsun® ganisd 2 sten oy aensull G Cumss
(uemauil G @ewsn) C‘auflma (Order) eisagd osisuensuil®  Cumuguls
aiFun sugy ‘L’ (Degree) stamiayid @ofiin i HUGID.

e wy b euflws gFosiur@Gssmst HUUSDEG v alfeunSHmET
Liswsugplonmy GiomGlsmsiensumin. .

1) ‘wrfssmen wiBmD Gauissy (Variable Separable)
SIUULL FOSUT IgeH X 2D GSMET @ UDIPD Y 2 [ILSSmET  DBILIBIPD @
wnpnf CeTensulEssn.

dy .

- fx). &)

@Bm upeww X &iss Gasrensuil

|
f — iy = ﬁ(x) .dx + ¢ ; c- aiBHFmF 10oMT60

g(y)

d
Eg:- 1) i = gx*y

d?( = eX.gY

f ]T.dy =fe*.dx
B

= -eY =X+

5

P eX+ ¢ ; c - siBmpFams Lonflsd)
el

. dy :
ii) e = a+ Cos (Inx) - Sin (Inx)
X
fdy = ﬁa + Cos (Inx) — Sin (Inx)] .dx

= y = ax +~Elos (Inx) dx — fSin (Inx) .dx
= ax + Cos (Inx).x -/ x. (-Sin (Inx)) 1/x. dx —Jéin (Inx) dx
ax + x. Cos (Inx) +)Sin ) Inx).dx -[Sin (Inx).dx
= ax + x Cos (Inx) + ¢ ; c- 1@ &ema wrmlal]




2) g& sfemorenr Fwsnun@ast (Homogeneous equation)

@hig FosiuTBasst P d_y_ + Q=0 e snewilBlL. @G Q, P owism vy, X
@e0 gaaiamnorerg. /P :;;asr@ f (X/y) eugefled sremiLBD. @FHmean HLSDHEG
Y/x =U etan 58 BLILGID. 3

Y - g
dx

dy
o =" =10k

=f(u) ; u=Y/x

y=ux

y du
X GHHH amsui. — =u+x. —
' dx dx
i du £ ()
ut+x.—=f(u
dx
f 1 du=f—1 . dx
f(u)-u X
f ! .du =Inx+c¢ ; c-eaBssmawnan wipflad
f(u)-u
d x+
Bg- 2 = Y
dx X-y
1+Y/x'
¥ 1—Y/x

Yx=u=y=ux

X GPiHs amsuiL
dy du

=u+Xx.

dx dx



[

T+ u2

Tan-lu -%In[l1+u?] =Inx+c

Tan— (¥/x) -%In[1+Y2/x2] = Inx+¢ ; ¢ - aCsFmEWTER wied ¢

dy

(10 X y +x Cos (Y/x)

d
e S Y/x + Cos (Y/x)
dx
Y/x =u = y= ux
X GiHs auensuil

A

dx dx

du
dx
du

X.___=Cosu

dx

= u+Cosu

fSecu.du = L.dx
X

In (Secu+Tanu) = Inx + Inc




In (Sec¥/x + Tan¥/x) = Inxc

Sec¥/x + Tan¥/x =xc ; ¢ - a@sFaswns wiHed

3) ga& ufioremé Fwsiun@assit (Linear equation)
@fE  FoaTunBosiT _(_j_y_ + Py = Q cciignid auigellsd  Sdiouid. @mE, P,Q
LDFf@G\S!&SEiI OR X @éﬁr FNTYS6T G0, BFemen  STUUSDE, QQ)HSB)E:U]L(B
smyenll (Integrating factor) semiésiul @G swsun e S® UBWD Gu@d&a‘;l
CrenasuiLuELD.. ;
dy
& TPy T

Q
Jp.dx
(=g

~£ Pax dy +.£P.dx By = {P.dx o
dx

Bm LB Gsrensui

Jrax

P.d
[ y = f({; ¢ Q) dx +c ;c-alpsenswmean wided

Eg :- (I) xz.di +x.y =1
dx
d 1 1
D e g
d'x X x2

LF =4 'x.dx — glnx _ x[--d%8ef0  —f(x))
x.y =[x. /x2.dx
xy =Ilnx +c! ;cl-aBssmsumsn wmisd




d
(I) xCosx dy + (x Sin x + Cos x)y

X
—y

; i g
dy+ Sin x g N

dx Cos x x._J

f Sin x 1
e
Cos X A

ILF = ¢

e In(Cos x) + Inx

In (X/Cos x)
e = X/Cos x

X
.y—fx . 1 dx +¢
Cos x Cosx xCosx

X

.y =fSec2x.dx+c

Cos x

Y = Tanx +¢ il — aBmFma wimed
Cos x
4) gaaien o HmeliB@ WIBBULILS Fmigul FLoeLN(HEs
@M@  FLoaTLN([BebsiT f](y)f]i+ P.fly) =Q oishigid euigeflsd STemilL@D. BHiE P
P, Q wmfled®sit OR X Ella?( FniLEeM@D. @Fmean Hiuugnhe f(y)=V s
Uyl uweTUGSHSUILGD. {
d
fy_2 +P.fiy) =Q
dx
fly) =V 6.

X @GS sumujL
dy dv
fily). — =

dx E
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fou b i,
e

.dx

Wi W s Wha W $3g Wue Whe Wi Whe

= Q)dx + ¢ ;c- abmpims wipalg

2
Eg:-() X =ex¥(eX-eY)
X e2x  eX.eY

ey ey ey

oV 4+ (ex.er)=eX
2 ©dx

eY = V sieis.

g :>ey.dy = dv

dv
= teX y =g

: ' ILF =¢ =e*

< e*.v =Je* . e dx ;ef =1t

; “Je et e =3 :
=Jt.et. dt
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#lsv aMBaL susmaas (Special Cases)

dy ax + by + ¢

dx = a,x +byy + o

ax+by+ec, JA ax + by +c,
Yy &
axtby+te =0=¢,
(h, k) !

axt+tbyte,=0=1

»
(03 0_) X

x =X+ h=dx = dx
y=Y+ k = dy = dy

dy dvy  a(h+x)+b (y+k) + ¢

dx dX  a,(h+x) +b,(y+k)+c,

ax + by + (ah + bk + ¢))

) b Gl @B ysief (h, k) aysm.

= ah+bk +¢, =0, ah+bk+c,=0
1 1 2 G2

@80 @miba h, k Snorafssiu@o.
dy ax + by

g ax + by

y=VX sien @ :>__d1=v +x.ﬂ
dx dx

v+xfi = M ¥ by

dx a)x + byy

Pl v Bl e e

@glsv BmbaH CHTMmEUTLEVND.
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X—y+2

Ben suemenui@dst EFemI(BLD W S
X+y-2

@emau (h. k) BenL_Geu Bib.

X-y+2=0 = h-k+2=0 )
h=0, k=2
x+ty—-2=0 =2h+k-2=0
X=X +h = x=X = dx=dX
y=Y+k = y=Y+2= dy=dy
-2+2 X-y

Xty

vV+x.____ =
dx 1+v

1- 2v -v2
x' —_— ————————.

dx 1+v

Bm unwn GeTeauli

f 1+v
1- 2v -v2

-’/i!ni] = 2v-—v2| = Inx + Inc

1




x2c2

1-2(y+2) (y+2)2

2
X x2

ax + by + ¢

a,x + by + ¢, saix+byy o //ax+by+e

a b,

2
GBS0 exlaga 106 a T = K s1ie.

dy ax + by + ¢

dx k(a;x + byy)tc,

aX + by =y aers

d dv
al+bl__y_ =

dx dx

1y, _‘fy_ _aﬂ. = Vte

dx kv + c,

Balsd Bmba eTmsEUIGI Fwsium® GLmsorid.
dy  2x-2y+3

b= = I X—Y=Vaes

dx X—=y+1




fvr! _dvzf-dx

V’l v+2

v—Inlv+2l= x+c¢
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— x=uCoso't
(A) y|=v18inalt—‘/zgt2
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3) “NOR” gate @@\ mbas “OR” gate Ruipsd.
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- O
. ; B
Q

A+

6) “NOR” gate @aimbas “NAND” gate Qupsd.

Y ——

7) “NOR” gate @aS@bas “XNOR” gate Ruped.
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The machine that once occupied a room of area about 1,800 square feet, and had
been used mainly for numerical calculations in scientific researches has become a
small, yet powerful and essential tool for the usage of almost every one from
common people to professionals. Yes, computers that were once giant machines
are now available in small sizes as Desktop and Laptop machines which are more
efficient in many aspects than the early mainframes.This becomes possible after the
microcomputer revolution that happened after late 70°s. The fact that they are in
the market for affordable prices makes it feasible for a common man to purchase a
computer for his usage. Technological impacts make the computer as a
multi — media equipment. Once it was used as a device for massive calculations,
but is now used for many purposes including research and education, office
automation exchanges, and recreation etc. Many people are using computers for
different purposes; many want to be merely users and many others want to be
computer experts. Thus computer education becomes essential for every one, of
course, at different levels. Even though many people, particularly students who are
studying G.C.E. (A/L) or those who have sat for the examination are eager to study
computing, they know little about what they need to study. With this scenario in
mind, it is tried to give a guide-line in simplified form so that anyone, particularly
students can find it useful and beneficial to decide on what they need to study in
the stream of computer literacy. ,

Computer education can actually be divided into two main categories :
L the learning and training of how to use the computer as a tool for particular

purposes.
II. the learning about computer and related matters.

This is similar to learning to drive a car, and learning about a car and its related
matters. A comman man needs training for driving a car, and needs certain other
related knowledge in order to maintain the required pressure of the tyres, to read
the oil-level, to handle the lights, to read the traffic signals etc. On the othér hand,
a mechanical engineer knows about a car and related matters in a different view :




design, material, efficiency of the engine, comfortableness, durability, cost etc . . A
common man rarely needs to worry about the mechanical engineer’s view. His aim
is to use the car for his purposes. This phenomenon applies for computers too. A
common man or professional need to learn how to use the computer for their
purposes. Computer scientists and computer engineers are those who learn about
computers and teach about computers.

APPLICATION PACKAGES .

Many of us need to learn how to use the computer for our purposes such as
documentation, spread — sheet applications, database management, statistical
analysis, computer — aided desigining, drawing pictures, sending — receiving
e — mail, browsing web — sites, palying games, watching movies etc. Others,
particularly youngsters, may like to become computer scientists or computer
engineers or other computer professionals. They need to study Computer Science
which covers a variety of aspects about computer and related matters; systems
engineering, operating systems, theory of languages, software engineering etc. are
some examples of study areas.

For whatever purpose one is going to use the computer, she/ he should know how
to speak with the computer. Computer has a special program called “ operating
system” — this is the program that tells the machine what the user wants to'do. The
operating system receives the commands from the user through input devices like
keyboard or mouse. Microsoft DOS, windows 98, windowsNT, Unix, Linux,
SunOS, Macintosh are some examples of operating systems. Personal Computers,
particularly IBM compatible ones are using. Microsoft products such as windows
98, windowsNT, etc. With the aid of Windows, it is not necessary to remember the
‘commands, but rather needs to know where and what to click with a mouse. This
way things become easier to start an application, to close an application, to create a
folder (directory) to rename a file or a folder, to delete  file or a folder etc. These
are some of things that should be learned, and can be learned from the mannuals
that are provided with the computer by decent computer dealers. Yet, it would be
more beneficial to learn from a person who is knowledgeable in operating systems.

Now let us see what we need to learn for doing other tasks using application
packages. First we shall consider documentation. Documentation includes word -
processing, tabulation, graphical representations of data etc. In fact, many a people
are using computers for this purpose. Letters, verses, reports and theses are
example of documents. A word processor like Microsoft Word can be used to do
these tasks. Using a word processor is the easiest among the computer packages.
Learn to use a word — processor is straight — forward for one who understands the
basic needs and the meaning of certain jargons. Once he / she catches these ideas,




then he/she will be able to use any word — processor : how to delete a character
(character is a letter or number or any other symbol) how to make a word or a
phrase bold, italicised or underlined, and how not to; how to make a line centred,
how to make a paragraph left — aligned or justified etc; how to set up the page
layout — setting the paper size, margins etc. how to save the typed document in a
disk, how to load from the disk for further processing etc.

The other common usage is of spreadsheet applications. These are commonly
known as Lotus or Excel applications. Actually, Lotus and Excel are two particular
software packages for spreadsheet applications. These can be used for account
purpose, income and expenditure calculations, graphical representation of data,
certain statistical analysis. Once can use them without deeper understanding but by
a routine process gained by experience or directed by someone as “do this”, “do
that”, “then do this” and so on. To learn a little more deeply to use the package
sensibly and efficiently one should have knowledge of other things such as
concepts of functions, various types of graphs such as XY — plot, line — graph, bar
chart, pie chart, stock chart etc. equations of curves, statistical analysis etc. Those
who have knowledge in these fields can learn the packages fairly quickly and use
them efficiently.

Database management is a serious matter. Database is not just a mere collection of

data, but they are stored in a structured form for retrieving in methodical ways for
varibus usage. A database keeps no inconsistency in data, and prevents
unauthorised access to data in order for keeping the confidential information. A
deeper knowledge regarding database, its components and its functionality as well
as programming skill is essential for an efficient way of creating and handling a
database. However, a database system created by a knowledgeable person can be
manipulated by a person who will have undergone a few week’s training.
A pay — roll system of an enterprise is the simplest example of database systems,
which can be created by a person who has a fair knowledge in programming and
the ability to recognise and understand the functionality of the enterprise. Then a
person can be trained to use the system: how to start the system, what are the data
need to be given, how to change any data if necessary, how to get reports, how to
print pay — sheets, vouchers or reports and to do any similar tasks. There are many ¢
database languages or packages for creating database systems. dBASE111+, Visual- §
dbase, Oracle, Visual FoxPro, Access are some of the popular database packages
that can be used with IBM or compatible machines. Some packages such as Visual
FoxPro can be used with windows features. We should learn any database
packages from a teacher of Computer Science.
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Those who want to do statistical analyiss can be use packages like Excel and Lotus
to some extent. For advanced usage they may need to use packages such as
MINITAB, SAS, SPSS and so on. These packages are designed to those who are §
knowledgeable in statistics, or at least they should be able to understand for what §
they are going to use. Apart from that, as far as computing aspects are concerned, it
suffices if they have the basic skill of computer handling such as how to start an
application etc. This is the case for any other professionals such as engineers who
want to use computer for designing, or thrust and tension analysis etc.
Nevertheless, being capable of writing programs they can obtain what they want in
more efficient ways.

For the purposes of drawing artistic pictures or painting, those who have drawing
talents can use drawing or painting packages with basic knowledge of computting,
and with a little parctice in tasks like how to change colours, how to choose
different types of brushes, and how to use different types of painting tools etc.
Microsoft paint, Quick Draw, Corel Draw are some of the examples of such
packages from simple ones to sophisticated ones. Pagemaker is also a powerful
package which can be used to design coveppages, books etc. Many desktop
publishers use PageMaker for their products.

For other tasks only the knowledge of basic operations on handling the computer
would be necessary. For communicating via e-mail or browsing web-sites on
Internet, not much of computing knowledge is essential. Thanks for menu-driven
applications which can be used with clicks of a mouse. Netscape and Microsoft
Internet Explorer are examples of packages for web-site browsing. A few days
training would suffice for a naive person to use the computer for these purposes.
E-mail (Electronic mail) is a message that is sent from one computer to another
which is some how connected to former. We do not need to worry about the
underlying techniques or theory of how the message is sent, how the recipient is
identifed, or how the message is actually reached the other end. We only need to
give the recipient is indentified, or how the message is actually reached the other
end. We only need to give the recipient’s e-mail address (it will look something
like smn@cs.cfac.uk, or ujfofsc@pan.lanka), and type the message and send it.
Similarly, browsing a web-site is also simplifred by hypertext menus. If we know
how to choose with a mouse then we can do it. Web-site is a computer that is
connected to the Internet with a provision of variety of information so that others
can browse or download. Anyone can do it with a few days training. However, to
design a web-page or to organise information at a web-site cne must learn
languages like JAVA, HTML, and principles of hypertext. To play games or watch
movies on the computer no knowledge of computting would be necessary except
for basic operations to start application and to choose from many options and to
play a game or a movie.
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COMPUTER STUDIES.

We have thus far seen a computer as a tool for many applications and what we
need to learn in order to use the computer for these purpose. We shall now see
what we need to learn to become more knowledgeable in Computer and related
matters. In this respect the study can be categorised into two mainsections. One is
the hardware and related matters, and the other is the software and related matters.
Components, peripherals, architecture, design, configuration etc. come under
hardware. This involves more advanced technological engineering, and Physics.
Programming languages, program design techniques, programming etc. come

‘under software. Computer Science covers many areas in the study of computers:

computer architecture, microproccessor technology, digital-signal proccessing,
operating systems, compiler design, programming languages, design of sequential
and parallel algorithms, software engineering, database management systems,
numerical processing, artificial intelligence, computer graphics, image-proccessing,
computer network and many other. Each of these areas is vast in itself. For
example Artificial Intelligence includes many sub-areas such as expert systems,
general problem solving, natural language processing, speech synthesis, computer
vision, voice recognition, neural networks etc. We can study these subjects in a
recognised University, a poly-technical college, or in an institition equivalent to
them in this respect.

BASIC KNOWLEDGE

A student who is studying A/L could prepare himself / herself for these studies by
gaining the basic knowledge in areas like Electronics, Mathematics, Logic and
Computer programming which would ease him/her for better understanding in their
studies of hardware and software related areas.

Concepts of digital signal and analogue signal, principles of diodes, logic-gates and
flip-flop devices, etc. are some of the basic topics in electronics to start of with.
Topics including sets, relations, functions, probability and mathematical logic are
some of the areas one needs to study in Mathematics. Further, one may learn
computer programming in lauguages like BASIC and Pascal. As far as
programming is concerned it has many related studies such as data structures.
design of algorithms and‘ various ‘programming techniques, and types of
programming in languages. '

LANGUAGES

At this juncture, it is more appropriate to say a little more about programming
languages. Programming languages arc usually classified as low-level and
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high-level languages. Languages provide a way to communicate with the machine.

At the beginning computers were programmed directly with machinecode, which
are in ready-to-run form. In this way instructions to the computer are given as

streams of zeros and ones. They are difficult to handle and debug. Then a 2

mnemonic code was introduced, which are somewhat better than the machine-code.
Such a language is called an assembly language. Programs written in assembly
languages have to be converted into machine-code. The conversion is done by a
program called “assembler”. However, the language is still cryptic and debugging
of programs is difficult. To overcome this, English-like languages such as
FORTRAN and Algol have been developed. As they are more understandable by
humans they are termed “high-level”, and previous ones: machine languages,
assembly languages are termed “low-level” as they are more closer to machine’s
understanding. Programs written in high-level languages are translated into
machine-code by programs called “interpreter” or “compiler”. For example,
programs written in (standard) BASIC are interpreted, whereas programs written in
Pascal are compiled into machine-code. An interpreter converts each line of
instruction at a time and executes it in turn, but a compiler compiles the whole
program at once into streams of machine-code, which can then be executed.

FORTRAN. COBOL. LISP, BASIC. C/C++, VISUAL BASIC, PROLOG. JAVA,
HTML are some of the examples of high-level programming languages which are
in use. FORTRAN presented in 1950 is the abbreviation of FORmula
TRANSslation. It has been used mainly by mathematicians and scientists for
extensive numerical calculations. COBOL (COmmon Business Oriented
Language) is widely used on main-frame systems mainly for commercial
applications. Its English-like syntax makes it easy to understand.

BASIC (Beginners All Purpose Sympolic Instruction Code) is a good interactive
language 1o start learning programming CONcepts. Children would like to work with ¢
interactive (interpreter) languages like this one. LOGO is an interactive language
that can be used to draw pictures from a single line to complicated pattems but
easily. '

It should be emphasised here that Pascal is a good structured language to learn
programming methodically, and to understand structural programming concepts.
Program control constructs of sequencing, two-way or multi-way selection,
repetition, and calling to procedures/functions are better explained and can be
easily understood in Pascal. Pascal is so named by the inventor Nicholas Wirth.to
honour the French Scientist Rlaise Pascal, who invented the adding machine by

1645. This machine has a remarkable place in the history of computers. C is a 2

powerful language which is (as it is friendly with many operating systems) used to
write many application packages and system programs. C++ is a version of C to




support the programming design called object-oriented design. Visual BASIC is as
easy as BASIC, but more powerful and provides facilites to use features of
Microsoft Windows.

LISP (LISt Processor) has been used since 1959 as an Al programming language.
Al stands for Artificial Intelligence - the area of study in which extensive
researches are going on to explore what is intelligence, and to make the computer
perform like human experts, in solving problems, in decision making, in
understanding natural languages and in many other tasks, in which human experts
perform well. PROLOG which was developed in France in 1972 is another
language for Al researchers, and it inherently differs from other languages as it is a
declarative language, whereas others are procedural languages. It is considered to
be the language of the fifth generation computers.

JAVA andd HTML are examples of languages that are used to organise web-sites
by creating hypertext documents. Hypertext document is a document “with
extensive (hyper) links to other such documents so that a document which pointed
to by a link from the former can be brought to the display without the knowledge of
the user : i.e. the user finds the latter as a part or portion of the former. This way
many documents can be connected by links. The documents so connected by
hyperlinks may be on the same computer or on several computers that are
connected via network(s). This is how several types of information are connected
world-wide in the Internet. (Jnfernet is a network of networks, it is the world’s
biggest wide area network)

JOB LINES

Job opportunities knock the door accordingly as what we know!. Computer
operator, computer applications assistant, programmer, computer consultant,
database administrator, systems analyst, computer lecturer, computer scientist,
computer technician, systems manager, network manager, systems engineer are
some of the job-titles in the area of computer science or computer systems. Those
who are good in application packages can be computer operators or computer
assistants. Those who have knowledge of hardware techniques can become
tecnicians. Programmers should have good skill in programming, in logic. and in
understanding the problem in hand. There are various levels of programmers —
those in a small firm to those in research organisations like NASA. Many talented
programmers who know languages like COBOL or assembly and work with
mainframe computers have the opportunity to earn a good sum of money in dollars
as they are involved in solving the famous Y2K problem. This problem, also called
millennium bug, has arisen due to the use of the format dd/mm/yy to represent the
date in the computer. In this form a year is denoted by its last two digils, as we




usually write. It conserves memory and also serves the purpose, until year 2000
comes. To calculate the service period, for example, of an employee who joined in
the firm on 01.01.1970, we may simply find the difference of this date and today :
if today is 01.05.1999, then the difference is [01/05/99 — 01/01/70] 29 years and 04

months, perfectly correct; but if today is 01.01.2000, as it will still be represented,

in the computers as 01.01.00 the difference is (01.01.00- 01.01.70) 70 years which
is absurd. This is the year 2000 problem which affects many computations like this.
Another problem arisen along this line is due to the fact that year 2000 is a
leap-year (year 1900 is not, a 100™ year should be divisible by 400 to be a leap-
year). Cash lockers in certain banks have been programmed so that-they cannot be
opened on week — ends for safety purposes. A “magic formula” which assumes that
year 2000 is not a leap-year as year 1900, is used to find the day from the date —
this formula, however, will not work properly in year 2000, and thus the locker
shall not be opened even on a weekday but shall be-opened on a weekend day.
Many firms in the U.S.A and Europe are spending a lot of money employmg a
number of skilled persons to solve the Y2K problem.

Those who are with fundamental knowledge of software and hardware, and have
the ability to evaluate cons and pros of a product can do consultancy work. Once
again there are various levels of consultancy from that can be done by one with
basic knowledge as just mentioned, to that can (and should) be done by a computer
scientist or a systems engineer. For other jobs formal education in related areas

must be essential. As stated earlier, we should learn these subjects in a university, a
poly- technical college or in a recognised institution.

It should be mentioned here that those who cannot get a chance of entering a
university can follow courses to sit the examinations conducted by institutions like
the British Computer Society (BCS) and the Australian Computer Society (ACS).
The certificated issued by BCS and ACS have international recognition. At certain
levels their examinations are treated equivalent to degree examinations. Those who
need to obtain professional qualifications can also study for examinations of BCS
or ACS.

At this point a stress would be necessary regarding English. It is undeniable that
learning in mother tongue is easy. However, by learing more languages we can
learn more, come to know many things in the world, we become broad — minded
and our vision would be farsighted. We like it or not, English is not just an
international language but also a dominating one in this era. It is interesting to
quote here an annotation of my English teacher. “Tamil is my mother; Englsih is
my wife!” We gain from both the mother and the wife! Rapid developments in
various disciplines are being reported more in English than in other languages.
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Computer Science an Information Techno‘iog:es are primary examples of such

rapidly progressing areas. It should be noted here that “To study Thiruvaliuvar,
learn Tamil; to study Shakespeare learn English” That is to to say, anything should
be learnt in the language it is originated; the real flavour or essence would,

otherwise, be lost. Thus, by learning English we can learn the matters reaching us

from English speaking countries in the right way. One may, however, argue that
countries like Japan or China are promoting mother — tongue very much, by
producing translations of whatever come in other languages. It is appreciable,
though at the loss of flavour as long as the future of those who learn in their mother
— tongue is guaranteed in their countrics. “Who will guaraniee the future of us,
Tamil, if we learn only in Tamil ?”" “while even in India it is questionable, what is
the future of us in the Island of about 25,400 square miles area?” “ In what
percentage of this 25,400 square miles can: we, Tamil, find job opportunities, if we 3
learn only in the mother-tongue? ” These are some of the questions that are in front §
of us to let us go for other languages, paricularly English, as the medium of our
studies. So leamn Enghsh' :

-: To sum up, we are living in a computer era and thus everyone should have

computer literacy. We should be able to handle the computer for basic operations,
and should have the ablity to.use the packages like word-processor or spreadsheet
application. Those who wants to seek computer related jobs should have
appropriate qualifications earned from a recognised institution or a university, and

for from institutions like BCS and ACS. As for getting ready, students may learn €
appropriate basic courses in physics and Mathematlcs computer programming and &
English.

Dr. 8 Mahesan

I Senior Lecturer

Department of Computer Science &
University of Jaffna, Sri Lanka. -
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