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PROGRA~I.IEO LEARNING 

This CO<IJ\!le, COIfPUTel1 Pl1OG11AHHIIIG Iii MSIC, consI.es of fou r Ifelf-instruction 
or pro<}r~ lurning books . lA/llrning b~ self-instruction hilS the 
IIdvantage of being quicker and IDOre thorough chlln clllssroctlll learning. 
The student wor ks lit his or her Otm speed .. 11<1 is rf!9"l .. rl~ "sked to respond 
b~ "n.s-.!ring II question or solving II probl ... on ""'" infor_elon before 
continuing th .. course. 

The cour se is divided into 60 Lessons. Each lesson folla..s s standard fortlldl, 

a les!U)n begins .. Ith " ver~ short " ..... ry of the conteo18. 

lessons wIlich are optional "tart .. ith a question. if "u 6I'l8wer thfl 
question easily then ~ou can skip the lesson. 

oceasion311~ instructioos at the beglming of s lesson ... y direct 
~ou to a suppl_nl8r~ lessoo . 

words printeti in italics thus _ debugging _ sre in the glossary. 
We use italic te~t the fusl ti_ you COMe across such worda. 

during each lesson ~ou .. ill be e~pected to use your !lind often. 
""'enever ~ou see QUES TI ON or PROBLE~. try to sns .. e r the 
question or solve the probl ... before reading on. 5ometill811 we 
give" HINT separated by a dotted line frOll thfl question . If 
you c81Y1Ol work out the IIns .. er. relld the hint . and then try the 
queation IIgllin. The answer is not s trick BOd My often se .... 
obv i ous . 

Bela.. i s II aample of s QUESTION, HINT and ANSWER. 

QUESTION 

Illy i, aelf-instruction ""'re thorough t han c l aasfOOll learning? 

HINT 

ttl .. fa at do you learn? 

ANSWER 

The student can work at his or her own speed lIfId frequent questions snd 
proble. a re uaed to check the rate of learning . 
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US ING THI S TEX T 

How this course is dedgned to ~ 1119"1'1 effective whethe.- Or /lOt \1'0 ... " .... 

ecce •• to • COIlIputer. 

There Is no 'correct · .. ay to learn ~ ... t"r progr_lng partlcuhrl y 

c~utl!r languages like BASIC· Just 811 there is no ' correet' .,.y to l earn 

a forel'ln l..-,u8qe. 'luny people h,arn frl!'l'O;h In the ch"r.,.,.. and bec.-e 

fluent in the 18rqulOC}tl without ever vblting • frenct>-_aking phce. If 

0"" 11 forlunate. one hliS the opportunity of learning it .. Milt Ihing and 

worHnI;J in ( r..-.ee or Quebec. In this cn" one lelrn. IIIO r l! ""Ickiy. but we 

CllfV'OOt lIay that elaser.,.,. french h ..,y I" .. correet than f rench learned 

rr()ll day- la-da) conta.ct "ith french speaker •. 

You can lnrn • Jot about BASIC and other C'OOIIPuter .... nqu"'.je8 while ,Ilting 

at • c~utl!r ter.inal • learning by your alataklll. Howtlver, ""ilel you 

"ill ... steT the l.nguaqe of the c""",uter. you My not learn -.eh about 

effective c~ull!r progr_ing. To leun cOIIIPuter progr_ing. a Jot of 

thought and patience .. Ul Ilene ~O<.I .. !!ll in th!! lonq run. A • • I .... y. there 

is no corfeet ".~ to iearn, readers _t de"elop th!! .tyle. be.t .uited 

to the<nsehu. 

\jtth c~uter proqra_lng, practicd con •• derations ... ill larqely det!!raine 

this .hle of learning. Sonoe rellders .. Ill hll"e ready acce •• to cOftlPuter • . 

H~ .... readoors arl!' fortUl\lltl!': they .. ill h."e the ClA)ortunity of e.peril .... ntlng 

with proqr_ Introduced early In th!! te~t. lither readers .. ~ have to pay 

for the conoputer U""" they us .. _ and c~uting can be very .... pe"'u~e If 

_ he. to p.) the full c_rcial rate. The.e readers would be ba.t 

itd~I~"d to .. ait until. full under.tandlng of cOIIJIut!!r progr_lng has 

b'-I'n (J"vl'loped, before te.ting their skill. on the cOlllPuter It8elf. 

This le~t has bnn deelgned for both cisnee of u"er , "nd "II tho"", in 

bet_no The readoor ... ith ready sece •• to a cOllJluter Ie referred to 

.uppl-"lsn ll'ssorno ..tlich -"ould quide hi. or her !!xperiMlflt. on the 

c~ter ItseH. if you sre not 901"11 to uee e cOllPuter regulerl y, don't 

worr). thl. I!I • proqr_d_l"srning course, and we .. ill refer you back to 

the,.. luppl ___ tsry le.son ••• reQUired; so you .. ill .ct>levlI • cOllJllete 

underntandlng of cOrr'4luter progr_lng .nd the BASIC i8ngtJIQe. 

A word about the deriv.tion of this cour""'. the fir!lt drsft of the te.t .... 

... ritten by IA~ WILLIAMSON .nd ROONCV OALE to conpl_nt the very .ucce",(ul 

Desl,)n of 019it.1 S)'.t_ . Iso pwJished by C...,tidge L .... rniflQ Liailed. 

Thi. firsl draft .. a. u"",d by llH [ILOAR T to tll.ct> BASIC PROGRAIfo1INC t o 

9 ........ ral .tooi ..... tudent. . Thi. p ractica l expllrience ... Ith the text led to 

aoetification. p.rtlcularly of PARI 1 of the t ex t ..nerll t oo hlC)h • 

ooatt>etMtic.1 ability h.d bItIIn ... ..-d. Here then Is a cour llll whidl _e. 

no ••• ~tiornll .bout your -at hesDtica l ability . 

Additional le.sons lit!! provided to _ure th.t your app rec i . tlon of 

.U-ticsi ter. doea not lIa it your under. tanding of cOllOpute r progr_lng. 

for SMt)' r .... ders the.e le.sons .. III be very . 1""le - if so , then Juel &kip 

the le •• on . In8t ruc tion. end iii QUes tion a t the e t . rt o f each le.son "ill 

he lp you decldl! whfl t he r the I!!sson i . relevan t to you . f o llow the in.truc tions 

lind you .. I I I find the text nei t her boring no r over-taxing In contl!flt. 



A te~t on cOlllPuter p rogra_ing should ideally concentrate on the development 
of a c l eo r and effecti ve Bppro&<;h to problem-solving . The pedantic detoll 
o f 0 c""'Puler p rogra","ing language - gr_r, punctuation and spelling is 
l ess illllportant. Even so ~""'"' par t of t he teMt .-ust be given OVer to the 
detoil of the progr_ing language. In this text, opport..,lties for probl_ 
solving ond detailed progr_ing appear in most les800s . It is up to you 
the reader to .. ake the ..,at of theae opport..,i ties - the ..,re you put i n to 
this couroe , the .ore you will get out. In this way, we hope tha t you .. ill 
not only acquire a detoUed knowledge of the BASIC laoguage, but also develop 
an ordered and logical app roach to probll!lll_801ving in COOIIPuter progr_ing . 

A few further pointa to bear in .. ind ,,"en you read these books~ 

The c~uter language, .ntroduced in this book, is BAS IC. 
BASIC s tands for Beginners' All-purpose Sytnbol1c Instruction 
Code. 

There are IIIIIny dialects of BASIC . By thia we Mlln that BASIC 
has never bec"",", a standord lang""ge ond different cCJqluter 
syatems will have versions of BASIC which differ ,n OIIIIny BIIali 
ways. In thi s text we have tried to keep to a neor-atandard 
BASIC often r e ferred to 9S Oart.lllouth BASIC . (BASIC was developed 
ot OarUoouth College in USA.) llowever, before otteO'flting to 
uecute any progrSAS frOM thi9 tex t on your coooputer syat"'"' 
you should check the BASIC _nud of your c~uter for any 
variations frOlll tha 'standard' used in this text. 

In ..:1st languages the beginner con get by with s .... 11 _istakea. 
Not 90 with cOlllputer progr_ing _ you have to be word perf&e:t 
and pt.nCtuetion pufect . The coooputer ia very pedantic 80 you 
will find IIIIny of the qoJestiona 0 little pedantic _ persevere! 
fortunately the cClllputer ia very good at spott ing !IIIIIIll errora 
in spelling and pt.nCtuation . 
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U :SSON I 

.... HAT I S A COMP UTER ? 

If4ny tIn", are ,jt'Ei,..j 80 thole !fOil wilJ ". able to und,uatAlld ~ l.sson8 eMt 
(o!lew. anJ talk to ~pJ. about coo.put.u. 

A COIIIJWtllr ia iii _chine which llokes i n Infor..ation, prote"". it and p rovi des 
R "el of tenuit. 8S 8n output. Contrar y t o what many peoplll believe , cCMIIPuhra 
camot 'think' in the .. ay hlMBll8 can; t hey can onl y do wha t t hey a re t old . 
Ibwever, they can be told to do th i ngs wh ich oft om <}Ive the lIppea raf"ICll of 
thinldnq. 

Its characteristics 81"l!: 

Il It warles ve r y quick l y . 

2) It can carry out II cOIIIplic. t ed sequence of operatio", oneil i t has been 
told ..... at to do . Such ope t ationll inc l uda calculation , pre!lenting 
table. ate . 

J) It can bunch, that __ choose bet""'"" alternativil sequMlCl!!I of 
calculatlona . 

4) It can ae"to! 99 MUCh infor.ation n i t 1'188 capllCity for , and t here h 
theoretically no lI_it to the l!nOonl of 8t oraqe whlctl elln be _de 
awaHlIble. Infor-ati.on ia stored in the _l'lI . 

~'It u.uelly present the result. of its lllboun In _ Qr .ore 
dHf"ff'nt "S~5 - ." 8Jl'h4nwwric eh8ucter., (letters and figu res) 
printed on p&per, Or di!lpla~ed on a screen; g raphically: on t ape -
punched f'luper o r .... 'J"IItic anoj 00 on . 

All ... hs~e aald , a c~uter .. ill operate a t high apeed. Typically , s 
laf'98 c~ter (ort .... called" ..... ;nfr.- c~uter) is c .... sble Qf carr ying 
out aever.1 sUUon ,,«hUona per second , tIO it shoul d not be kep t waiting 
by Its ""-" operator . for thh reason. it (01l0Wl! • progr .. which directs 
the course of ita operations. The progr .. ia a t ored wtthin t he cOlllpUter 
i n .. J8nq"89'. which it con understand . Thh aeri ea of booIca .. i ll t eoch you 
the lenguage called BAS IC. The p rocess of pr eparing the aequence of 
instructions which can be executed by a COIIIPute r t o perfor. IIOIIIe t ssk I. 
called COIIIputer ;rogr .. ··~j"lJ. 

In the earh day. of cgoopuUroq, as In the early days of .oto r ing , t he onl y 
person ..00 could I.nIe the _chine waa the one ..00 had designed and buil t H . 
This was due _inly t o the difficulty of telUng the .. ch ine what t o do . 
Aa we shall aae • .odern cOl'llputers are auch that their progr_rs need not 
unders t llnd the irner IfOrklngu , though a good progr,,_ r .. ll l be aware o f 
the facilltiea offered by hI. c~uter and the t ype and capacity of ita 
~ry. .... .. ill undentand the _thoda by which p rogr_ and i nfor-utlon 
.. y be fed In t o his c~ler , and he .. HI 8ppnociate the range Qf ollepue 
d.";o",,, which Ny be used to present the reaulta o f t he progr_ . 



• 
rtnlllly . II <]OOd p rogranmer " HI be _ are of the f ll latiooahip be t ween" 
proqraa . the IIIIIIJ.OOt of _ry required to s t o re the program. and the U .., 
t he rc.pute r will take t o I!~ecute it. The -..or r r8qui r~t and the 
e~ecution-ti_ laNjely deter-lne the eaal of using t he ~uter for .. y 
partic:ulil f probl •. 

C()t,jPUTER SYS ThiS 

Your first contact .. ith .. c~ul8r Ny .. ell be by ""y of a tl_-ahadng 
aylte. . In II tillll_sharing cOOJIputer lIy"t"", . eeYenl u.eu enare the 
ae r vicea of one cOOJIputer at the ._ tille. but it generally appear! to 
eactl USflf t.hIIl he hae $Ole vlN! of the cOOJIputer. The Ulll!f ia equipped "ith 
II personal ter.u>8i, which ia usually II v1a.,81 display unlt . II televiaion. 
iJ.ke display equipped "Uh II keyt>o.rd. (h older cc-puter 'y8t_ the 
tenllnal ia often II t ypewrlter_llke device referred to n II talet'ipe. 
(Teletype I, II trademark of the Teletype Corporation which -'Ufaclvfell 
IIIIIfly of the tar.lnal! currently In use.) The tll",inai is often installed 
In t he office , faeto r y , or t.o.e of t he user, re-ote f r Oll the ca-puter 
Inst&.l1ation . ec-",ication .. Ith the COIIIJIuter takea plaee over a etandard 
telephone line .... ing an electronic .-xl'e. (.,oulator-ae.odulatod which 
convert. the date Into e aultable for. for tr."..lesion over a telephone 
cireuit. At the e~uler inetallation, a IIPfICIaI type of p rOCjr_ celled 
an u«ut1V'1! contro l s the .. ey In which t he c~uter aer vee each use r in 
sequence , thUli giving the effect of 011 the U8era being served sl-ultaneoue l y . 

I~ 
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[n a time-shaTing system the U!lCf is said to be On Jine to the C"""I'utef . 
In an on-line syotem , the use r can jnteuct .. ith the computer 8s it 
"~I!<:'ut .. s to" proqr..... The computer elln be 110"" to pause during 0 prOlJ r am 
run _ usually IIrter presenting .. """" int l! rmediat .. results - and lhe user 
Clln then provid .. additional data, stop the progr9lll run, or instruct the 
c~uter to present OIIOTI': detailed results. il.nother odvlmlage of an 
on-line cO/I'fIuler systeno i s that the user has illlllediale Beees'" to the storoye, 
editing . and processing foeHiti .... of the computer, because the user l"",,inol 
is connected dirl!ctly to the atntul pr~u;n9 IInit (CPU) of the computer. 

Elecausp they are interactive, on-line systems sre particularly SUItable for 
the de ... elop .... nt of programs. und for lraining inaxperien<;ed cOOIpuler 
progralTllJlera. This is because the results of the program come back 
ilnlllCdiately, and, H the progr3lO ia .. rong, it can be corrl.!'Cted before its 
logical flo .. haa been forgotten. 

II time_sharing syatem is only one e~EIoI'1)le of an on_line 9)·stem , All ~uteu 
can be operated on_line, that is .. ith the user able to interact with the 
cQlOPuter , but, because the hu:nan operator is ver~ much slo .. er than the 
do .. est co"",,uttH, this is a very ineffi.cient .. ay of utilising the aOllletlmes 
e~penaive resources of a c~uter. In 8",al l c0ft9uters ("inic0ft9uters ) . 
""ere the CPU and meroory doea not support a time-oharing e~=utive, on_lioc 
accesa ia available to one person at a time only. Programing minjc~utera 
is ""'re difficult than programming large ones . becouse of the Jj",ited IIf!ftIDry­
cspacity of sull Jll8chines . 

A recent development is the ",1cro """'puter , ""ich is a very s..all """"Puter 
oyst""", constructed from cheap, large_scale integrated units (lSI) . Hony 
hobby_co""utera are now availsble, ranging frOll the bare _ini_ 
1ntrodwtory kits to quite "ophisticated flaChinea wilh many of the facilities 
of larger C",""uter 8ystelllS , Populsr ",jcro c0ft9utera auch as the fRS_eO 
from landy, the P[l frOllO Con:modore and the APPl[ 1I from il.PPl[ can all be 
prograrrmed using the BASIC language . 

An allernatlve to the on-line syst_ is the bdlt"h-proceUin'1 cOOl<puter sya t ..... . 
In a batch-processing eyste ... the program ia submitted to the COIIIPVter on 
punch cards, paper tape, magnetic tape or some ether transportsble storage 
lIe<liurn. The proqrllll then j01ns a queue, and is exl.!'Cuted by the cOtnputer 
when it ~eache" th .. front of the qupue. The print-outs are collected 
of delivefl'!d later - in /IIOlny cOll'Jluter installations, processing is carried 
out o~er-ni<Jht and the resuIt ~ are available the following day. 

lhe progr_ 1S prepared o££-l.,>I', that iB, on a ler,.inal not connected to 
th .. CPU of lhe cOlllpu·ter . A ter-oiflai with a paper-tape punch and reade~. or 
a I118gOf'tic tape cassette unit is usually used for off-line preparation of 
pr09f8ll1s. fhe progr9lMl('r types out his program, and a record of the proqrM 
i~ stored on paper-tape (or ....gnetic tape). Er rora are corrected by copyinq 
t,ope-to-tape, stopping tilt- tape-reader aB necessary to correct typing ",rrora , 
...... n e~~or frPl'!, the proqr ... ia reud fr .. paper-lape or I119Qnetic tape lnto 
thl' cOOllputer for processing. 



Botch-processing is idesl for lsrge, established proqr.rlls such as those for 
colculaling. C08lp.ny p.yroll, or sorting and .n.lyaing qucstionn.ires; it 
is th ll cheapest for'" of caqluter aervice because the conoputer ill kept fully 
occllPied processing the job queuc . Botch-processing c.n be frustrating Bnd 
inefficient for progr...., develaponent. since it can lake up to 24 hau r s for 
• pragrBnmer to lIee the resulte of a pragrs,. run. rortunately, muny computer 
bureau~ offer a time_sharing .ervice during the day , and batch-pracening 
over-night _ thus . th" pragra_r can choose the IIIOre suitsble caq>uter 
service. In either c.se the coat is rehtively low since the overheads of 
the c~uter inst.Holion arll sprllad IIIIIOng hundreds of users. 

In the world of cOllflutllrs, pragrEltnS are referred to as 80rtw.re in contrsst 
to "ard",.re. the cOlllPuter itself. 50rBe pragrams, referrlld to as .~.HM 
80tt"'~ C", are provided by the COlllPuter manufocturer . An ex~le of a systl!'l'l 
proqra", Is the executive proqr8/1 ""'ich control s the coooputer in • time­
shoring syste.. . Pragrams which you will gener.te aa s pragra_r for your 
own use .re referred to as u"er-progcUll>. Ibwever, increasingly illlportant 
In assessing the usefulness of a caq>uter syatl!lll ill the aysilllbllity of 
applicat ions-soft",are . By spplications_!loftwa re, we mean stlindDrd pragrams 
for fr"'quently encountered probleftlS. Applicatiom'_sortw.re .. ight be used 
to do auch divers", tssks as critical path sn.lysis, booght_I"'dger accountinq, 
financial accounting, time_sheet analysis. curve_fitting .nd 'l r aph-plolting, 
The use of applications-software normully requirlls lltUe or no e~periencc 
of proqra ... ing. 

This coune ia deSigned to develop ~our skilla .s • pragrs_r so that you 
can \/enorate )our own uQer-pragr&ftS. 

OUES T 10NS 

a) hhat Is the dl Herence ball.e"" a ti ..... _aharing caq>uter eyat:enI, and a 
blltch-processing ~uter sy!>tetO" 

b) hhllt BrIO the advantages and disadvantages of e.ch 

ANSWERS 

a) Difference be t Wl!IIn tlme_shorinq and b.tch-procllssing: 

In s tillWl_sharing sys tem . 1I0ny U811rs have access to the cor.putcr 
ai ..... lt.neoualy Bnd are ~erved in turn by a special program calilld an 
c~ecutlve. The e~ecutive switches ttl!' caq>uter r llsources to eacn 
OQer in turn, sufficiently rapidly for each user to appeor to ha~e 
sol e use of the c~utcr . 
In a batch-processing systetft, the progr8llls lind data BrIO held in a 
queue, and IIach job is p rocllased c"""le tely when it reaches the front 
of the queue . Thus . the result of the job lIay not be av.ilable for 
perhapa 24 haura after the IIlbmiasion of the progr ..... 



b) Advantages snd dlsadvantlllJe8 of ti _ _ lIharing and balch-procenl"'iil . 

A tillie-sharing S)ste. is e)(cellent for s progr_r who .. I~. to 
develop his progr_ .. he alh at the terMinal; on the other hMw:I, 
this can be very e>epenslYe . Batch-processing does not allow such 
developlllent , but it .... kes good use of COIIputer ti-e - provided 
that there i s always s queue of work . 



I .. ESSO N 2 

WHA T COMPU TERS ARE BEST AT DO ING 

If people "9"_ on tile .. J9ht "'<ly to tecJcle" p .. oblCID, it i" lik .. ly thU " 
cClllpute .. can be prOlJ f lJlfllfH'1d to .0101 .. it ve .. y quickly, ,dth no ,.ist"k .. s. 
h'II ...... people do not "9 .. ee, tilen" C'OIIII>"t .... c .. nnot .... lly help. 

QU ESTI ONS 

Decide wh i ch of th .. fo llowing pai rs of tasks a conllputer .. i ght easily be 
lIade to do and which it ,dght be .... de to do only ... ith difficul ty . The'le 
tasks it would do ss request .. d but _ people wou l d p robabl y say it hso:! 
done th .... poorly. fo r esch poir of queotion8 , c~uters are better 
ol.lited to one than the other. 

1l 
2) 

" " 
5) 

6) 

7, 

" 
ANSWERS 

[
Keep records of league scoreo for a football league . 

Select the best teOo'Q for a football match . 

[

Choose t he best price to sell old, unfaShionable shoes. 

I-tlnitor the nlJll'lber of .... als of each type biting sold by 
a cha;n of restauranta. 

[ 

CaJculote the ti .... of arrivsl of sn oeroplane crossing 
the Atlantic. 

Propose the .. st sUitable pilot for promotion to fleet. 
cap18ln. 

[
Ploy cheoo. 

Pisy noughts and cross"" (tic·tsc·toe). 

Th .. c<>Olputer IS IIO re easily ode to do 1, 4 , 5, and 8. If you hso:! 
p roble<ns s .. lecting the r ight IlJlswer then read the rl!"t of this Il!sson. 

A c~uter can do very strople t hings vl!ry quickly, 8ueh liS addition . 
subtraction, and c~ar ing _8 on a list in order to arrongf! the .. 
IiIlphabetiCIIlly. It wiil do this sort of IOOrk again and again, so fast, 
that it can appear to do quite coq>licaled thinga. It can easily c"""ile 
8 lelephone dir .. ctory In alph8beticsl order of 8urnames . Then it can 
cOlllpile another accor ding to the order of the phone nllllbe ra . then it csn 
wrile a directory, atrl!et·by·at reet. 

Similarly , COIIJIulera are very good at operating accounting systems, wages 
syste<as and So on , Decsus .. these applicati.ons involve the accurat .. 
processing o f hugl! amounts o f data . 



" 
Ihe power of a c~uter systeM can be approXlflla tlll y "ssessed from the 
,.iu of it .. IIIeInOry lind the speed of the central processor unit (CPU). 
All the actions of the c~ut"'r can be brokeo doKfl t o the transfer of a 
single package of da t a from o.enoory to CPU , within the CPU , or from CPU 
to -.emory. Ihe size of """""ry deterllines how IllUCh data Can be proceased . 
and the speed of the CPU deterllines how fsst it can be processed. 

Suppose we .. ish to use a c""'Puter to 90rt II list of names into alphabetical 
order. first the unordered list would be entered inlo the C""'Puler 
_rr. Then, under control of a p roqram , the CPU would e~amine eacll n_ 
in Lhe list In turn looking for the name plsced highest in the alphabet. 
Thi s 1lS"'I' would then be placed at the top of .. new Hilt in cOlftPuter nIe!IIOry, 
and erased (rOIl the original list. The CPU would then scan through the 
ori'1If'lIi list once again looking for the ne~t highest naOle in the alphabet. 
And SO on, until the liat is e~hausted . A list of a thoYsand n_s !!light 
require one thousand tllOusand operatlons by the coooputer _ perhaps as much 
as 2 seconds of CPU ti~ in a powerful -.cIdern c~uter. 

R-...be r a cOlllputer does not think. It faithfull~ regurgitates facta 
(..tIlch )OU originally provid .. d:' and it is only going to teU you things 
which ~ou told It to look for. CO/I1>uters are often described as nurnber_ 
crunchers. Ije hope you see why. 

Here are the questions presented al the slart of this L",sson. We have 
added a bri e f e~plBnation of why ccqluters can do one of the tasks IIOre 
easily. 

DISCUSSION OF PROBLEMS 

1) Ket'P records of league scores for a football lesguc . 
This is a numerical job that a ~ter can easily do. 

2) Select the best team for a football match . This is a 
IIIStter of judtje'l'M!nt. The team coach ~uld know about 
the many factors which will affect the teams performance, 
such as: 

The pla)ers on the opposing te8lll, their fitness 
and their strengths and weaknesses . 

The reputation of players on both tea,"s . 

The form of the home leam. 

There sre .... ny facto r s ..tIich wi II influence the best choice 
of team, and the cOOIIpute r can only evaluate these facto t a if it 
has been given 011 th", information and has been painstakingly 
told how to make a decision on this information . Th", r e wou l d 
probably be no beoefit in using a cO/I1>uter for this t ask . No 
JI03 tter who choDeea the teBIII, t h", press and the public will say the 
wrong play",rs wet'" selected . It i8 because people calY>Ol 89t",e 
about how to chooae football teBtn9, that it is difficult to use a 
cCJq)Uter to do the job . 



') Choose the best price to sell old, unfsshionable shoes . 
Agsin thi ~ i s 1I IOII tter of judgement; how unfa~hionable? How 
~ickly .... s t the old s t ock be sold? and so on . The c~uter 
hss l ittle to contr ibu t e to this t ype of decidon . Aga in any 
two exper t s are unlike l y to agree " ith one another . 

4) Monito r the mlOOber of """als of each typs bung sold by a chain 
o f reataurants . 
This is pure ly numerical , and requires efficient p rocess ing of s 
Nssive amount of data. Itlsl CDq)anies find corrputers very 
valuable wnen lIIOIlito d ng demand in t his way . 

5) Calculate t he li .... · of.llrrivlll of an aeroplane c rossing the 
Atlantic. 
This is a cOllJ> l e ~ calculation but, p rovided t he c~uter has 
the necessary dllta on cruising speeds, wind direction snd speed , 
and fuel COnSl.Jn1)tion , it csn es9ily do the arithmeticlil 
CDq)u tli tion . 

6) Propose the IIIOSt suitable pilot for prOlKltion to fleet· 
captain . 
As in 2) above this is a lIIatt"r of judger>ll!nt. People 
.. ill disllgree about the correct choice . So it is difficult 
to use a c~uter to help. 

7) Pl ay chess . 
COII1luters are not very 9000 at chess . At present the 
best conopu t e r chess p rogr811 playing on the IOOs t po .. erful 
c~uter in the world is not at grand·lII8ste r a t andard in 
the chess .. orid . lClne t heielis conpul ers Clln beat 1II08t normal 
players because conoputers never uke silly .btakes . But 
cOlllputer progrlHll!l are not able to u tc:tl the behaviour of 
Chess chaq>ions, or to use the gamesmansh ip snd psyChology 
80 evident in ..ajor chess tourn_nts. The difficulty is 
that we cannot understand the thought-processes of chess 
chaOlpions - 80 .. e cannot teach c~utl!rs to ploy the go"", 
so well. 

8) Ploy noughts and crosses , (tic-tac-toe) 
CDq)u t e rs are perfect at ganes ~lIJch as noughts and crosses 
because they never uke .istake9 . In noughts and crosses you 
can al .. ays draw if you -eke the right roves . People too pley 
this g_ perfectly . But at l enst cOllllPulers here are aa good 
as the IIOst corrpetent hom8ns . 

" 
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I .• :S~O' J 

SAY ING IT WIT H LETTER S 

.sc-U_JI ,/011 "S" inltJ.l l"tter. e" " t~pe of shorthand , for . ,,_ple: 

· P.T.c, " (nr -Pl."" .. ttlr n ""., r O, When 'lOll p r og r .. " C<>'IIputer you u". 
thI. "fpr O<tch .11 tfl. t1,.,.., 

In Leeson 4 we intr()du:,,, II ~"r~ s i oop l . ~l"r ptogr... to.puter lang\HOQ". 

IISU<lll y Us" lette rs IIoIld 0_" to tppteBMt t he data being processed. lhere 

is noth i nq dH fi cult about tlois l.belJlng proculI , indcw it W .. 8 ooBlgo .. a 

to ."ke ~our Job 8S 10 co-c>Uter proqr_r easier . If ~ou s t udied " Iqebra. 

or 'J.!'l- t hlto r y . or evf!n gl!Otlll! try , at school or colleqe , you "Ill ~ QUite 

at '- .. Ith the U!OIe of ieHera to represent data in cOIIIPuter progr .... . 

aUeS Ti ON 

I' ,. }C. I. '>11+28 

[ = COlntl 

ball-I""nl I>"'l 

II; tl ,ul in ..crd:l "~II('tly oohat I h .... In.y pot'krt . 

ANSWER 

lv .... If )"U fourld 'hal pad). ), ..... y .. un to read the rllllt of th .. , I".son 
for Itlll'tf'al. 

QUEST I ON 

I!>(I _",urin table18 fot .. ach of r c".e9 of flu 

SO npir!n table t " for I'och of H casea of headBChe 

2> a"Plr'n lableh for I!'ach of C ca&f'a of ~ cold , 

What i s the lola I nUlllber of ll!IPirin tableh 'A' the doct<>r requires? 

AHSW EI! 

A ~ I!>O • f + !>O , H + 2S " C 

lhh can _I.e be " r Ut..." 1)or + ~ + 2St • where we _it the .dUplication 

eigne , We can , of cour se , apply the ._ principle when rractlonal 

quanti ties .re requi red , 
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QUES TION 

bch co .. yield. 2\ ",,11_ of . ilk a day, I!aeh 'JOlt yield. only % gallon D 
day . If 8 farmer h .. C cow. and C goata , how .any 9allonl of "' ilk, H, 
can he expect each day? 

ANSWER 

H : 2\ xC ... % XeDI' 2~ .. ~ ('-9lin , ... c .. a-it the .. ltlplic:aUon 
dgnJ. 

QUESTION 

Now express lhh In dad""'l rom ... .. ..... , 
ANSWER 

Hz 2. 25 xC .. iI.S " C " 2.25<: .. 1.5{; 

Theae .xapln ~.trllt. how letters ua used in ~ler progr_ 
to represent quantities in 8rHt.et.ic clleuht1on& . tene. In' used to 
repreaent quantltlu which _y vary. Thus, In the ex8110pia Mx\V8 , the 
.......tIer of cows and 'JOlt' My vary on aach individual far"" but the yield 
of IIllk per &nillllli does not. 
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IIEAD, DATA, PRINT, END for 0 simple p f og r o .. 

Here b • ,It'ple progr _ _ it Mlhea 8 p rabla that you _t a t an earl y 
8g8 . 

111 READ A,8 
U PRINT 1.+8 
31 DATA 2,2 
•• END 

The cOIIIpuler uat!s 0 fot UtO t o avoid confusion "Uh caplhl O. 

QUES TI ON 

You fRight like to que.s what tho progrllll does and what the progr811 
"ill print'" 

HINT 

The DATA 2.2 refer. to A and 8. 

ANSWER 

lhl! I ~lrlllll Bolves 2+2 = 4 
the ;, printed .. , 

Now let UII look at each line in turn . 

1\11 READ 14,8 Thj, _.n. READ e .... val.,.. of II and. fro. 8 MfA stat_lit 
U PRINT A+8 Thle _.I"a PRIIIT' Ollt th .. val ... ot A_" 
3' DA TA 2,2 Th;b _ana "_1 urd ~1 of' END TIlle talle the cooop"ter thllt the job t. finlat..4 

~tlce that e~"ry line hSII a line n.-ber. The contents of the line for- • 
single BASIC ,tu_nt ""ich I, identified by the li .. no.aber. Stllt_nll 
nil e l(ecuted In the order of the lllle nuobers s t arti.ng .. Ith the line that 
ha, the lo .. .,.t nullber . 

QU ESTI ON 

Nooo try to .. rite . progr _ you r self, fo llowing the __ fol"ll , which 
.. Ill PRINT the \101 __ of a tee tenguh r btick whoee dh'eneion$ UII : 

height H ) unit. 
length l 6 unite 
width "1 uni t 

Vo l~ b H ~ l ~ W but for 
-ultip ll c8Uon UM thb _ign • 



ANSWER 

18 RE AD H,L,'" 
2\'1 PRINT H- L· W 
H DAT A 3, 6 ,1 
• • END 

You .. Ill already hne noticed difference. between the c~uter prlnt.out 

" 

and nor.l tel<t. flrlltly . ~y ~uler tel'lli .... l. print only in clIPital 
letlers; !II) we have to dl.tlngui ..... betwee<l 0 and II, the htter representing. a. we hIo"e nid, the ~r zero . Secondly the printer 1\88 00 dlaracler for 
-.JitipliCllion , and therefore ~uter printen USe 85terl1ll<8 • to represent 
the .... ltiplication algn. You will apot "'*" other differences as ~ou become 
r ... iliar wilh the co~uter tenllinal, but the Maninq of theall new ayebolll 
Is usually fairly obvloos. 

If you had any trouble with the pfobl.,., then here 18 anotht-r. Otherwise 
skip thla probil,. - It introduces no __ facta. 

OUES TlO,,", 

Write a progr_ to find the total thlcknesa of ai. 1>00'<8. 
They are, respectively. 12 , 21, '2, I). III end 24 ... thick. 

ANsweR 

U READ A,B,C,D,e,F 
2t PRIN T A+B+C+[).o.E+F 
3' DA TA 12,2 1,12,15,14, 2" 
.. , END 
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I.ESSONS 

RUNNING BASIC PROGRAI.IS 

_n ~ou tI'Ozk on-lln. !lO ll have to und .... und thlt I:ht"ll'a the ~pllt.r •• ,,11, 
... wll •• knoofJll9 hotI to "zite OJOIJr prtlflr .... 

"bat people, wilen nut cgnfrontttd with • e~uler , .... ve difficulty 
l.W1deutandinq how Pl'09r_ are fed Into the COIIpUter. and how they are 
.xecuted and the reeult, printed gut. learning to progn. fr_ text­
book. can eveo add to this eonfualOll. In this lesson we Mlow how .I~le 
progrllOlS un be •• ecuted and how the coooputef respond" to the ~~ 
of the progr_r. 

s..ppo8" we l\ave .witched on the eo.o.puter and identHled ouuelve8 (lhh 11 
explained in detail bter) , the cooopuler I. now ".iting for the nut 
ec-aanl'l. Below we __ • typical ae.don at Uloe t"OIIputer te.-.lt\f1l. 
£Ve t"lhing printed by the COIIPutar 18 underlined. the r •• t 11 typed by 
the progr_t. 

RUN BAS Ie 

NEW OR PI Q---NfW 
NEW P ROGRA~ NA~E I W1' 
~ 

111 READ A,B,X 
U LET Y_"o X/HB 
Jf PRINT ·Y EQUALS",V 
4' DATA 4.2.'.5,2 .7 
5 1 END 
OU" 
r!.!1 3 1-1.1,1, Y - 9 9 

~ 
END AT S' 
lliQ! 

SAVE t W1f 
lliQ! 

I( ILL 
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le t us 1001< a t each line of thi. p r int40ut Individually. 

RUN BAS IC 

NEW OR OLP--NE'" 

HE W P ROG Rt. ... HA"'E I W" 

...." 

111 READ A,B,X 
211 LET Y_AoX/HB 
Jt PRINT ~y EQ UALS", Y 
~, DATA ~ .Z, ~ .} ,2 .7 
!HI END 

AEte .. ... have turneel' the C'CWS'ut . .. on, tM _chine 
1. UIId . .. the control o f .n lll t " r "el p r Of/ .... "bleh 1. 
'<:.O! tJ ... cell" the ~X£CVf'IV1l . Our p r 09c .. 1, in 
IlASIC .nd .... n..-d to t ell thtl co." .... e .. thet • BASIC 
"r09"'. h abollt to be enter Gd. .... t~~ the c.-.nd 
RVN 8A.SIC end in " "'ponSfI to thll ~nd the 
'!rotcll"!"" .. uda fro. the COIII'"t . .. ..... ry ,11 the 
.peel,1 date end rot/tines ~.., for t .... BASIC 
J.ngo",,..tI. 71Ht .,...,u .. er 1. " c" .. ued to elln tM MStC 
1'1>9"'\1' pr09r~. 1'h1. i • • 1 thollgh ... Md ~n 
offer ed (I ..,1 .. 1-111>9".1 h....-n lnterpreur. I"-
.lght u'l "Jl19htl rrench to 6"'111..hl " IIlth cc.p""en 
... usa OII1V (lIIe bng",gfl tit "'v cl... Alt we ........ 
to tell tINt ~ut"r .. 111<:11 , .... gu.~ .... ole. 11'01119 
eo Ill.. It ... tlca in (I ti __ .h.od"'1 ''I~t_ eM 
ca.pute .. • 19h .. boo cWlI1 ing BASIC for u • • .and ot .... r 
l'I)9U89" (or other ~pl • . 

RUN 8A.SIC Ie (I ~nd to the cc.pute ... ".-curl .... end 
1. not .ct~.JJW ~rt of the BASIC 1.n9~.9 •• 

The c:-c.pueer r esponrJs to the RUN &UIC COIIOUlIrJ "Uh 
the _."Ve Ii~ OR OLD. The co.puter J ••• 1<1n9 
"he~r • neoI p r ""r .. t. to be eneer'" o r "hether 
~ pro</ r .. h.rJ .lre.rJy been entered .nrJ I. stored 1n 
the _ ry of the cc-p~ter. 

ro store p r agr_ or d.C. 1n Its .-..ory the c:-c.pllter 
......, •• pr ""r .. _. Jun Ul<e .nil tHIng s~.e_. 
we ...- Our p r agr .. nfl' . Pr""r .. _ ...... deply 
con ... nlent ceil's by "hlch "'" c.n r"".ll the p r ogr .. 
troe. the c:-c.p~ter ....,ry. Pr09reJII n ..... re u.u.ll", 
r .present.tl" ot the tunctlon of the pr09r .. - tor 
eumple CH~SS tor. clleU pr 09rlVll; o r the ... lrJen t lt ... 
the pro</u_r - in Chis cue IN''1 My sund tor 
1. hlHlle .. on pr09r .. Vl!'rsJon ". Us~.lJ'I the progriiJIJ 
ns_ c.n be enw coeblnstlon ot up t o , o r 1 letters 
o r nUllbe .... bllt the rlllST CIlAJ/ACT'KR IfUST •• A LETTER. 
!'he p r agrM "h lch we now enter I •• tored under the 
pr09r u _ ltfl ' In. t~t<lrr .ton "JthJn the 
co.puter. Tau "Ill .H l.t.r ".,., t o . t o re the 
p r 09r .. .-0'" pereenentl .... 

lie t ... pe In the pr09r .. , n.r tlng .. ch llne "Itch • 
noaber. Thl. JJ.ne n~r tells the cc-p"ter thst 
• lJne ot pr og r .. Is being entered. 

Thl. progr eJII t. explslned In deUJl In the next lAluon. 
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OU" 

SAVE IW1ll 

Kill 

HIe """ fIOII elltered the cc-plete pC09r .. end "'&lit 

elNl ~U't.r to rill> 1t sO thet ... CAn __ the ,.e.ults. 

To do thl,. ...e 51.pI" /lUll. The cc:.put .. r Uk". th .. 

progr_ fr_ ~ t_porerl/ .. tor .. , .".-cut ... It, 

returns the Pl'09 r .. to the tMpOrecy .tor ..... nd 

prInts the .. ,,,uIU. 

1'lNr cc-put"r .".-cut •• eM progr_ end prints the 

...... ults. 

rile CCOlIputer prJnts tlNl ""!IIt' ot the progr .. ,", the 

dllt., .and the tI_ of del/. The tI_ J. 7,3. ". 

"nd 3J __ d.. eo-puter. ere ".r'l pPJJllntlc "bout 

tI_; UIM COlts _,,_ 

L..1l.1. 1'1IJ. i. the r •• ult of rWIIIJII9' the proqu.. 'len 

eM r •• ult eccordi1l9 to the PRItt7' sue_nl In liM 

JII of the pr09r/UII. NeXt" _5"'9" froa til@- COIIi'"t",. 

telli1t9 I/ou c.h.ot it noppPJ running the proqr .. .c 

line 5111, vhIeh J. en. ~ND sue_Ill'. nlleJJy 
,Mother IlEADY _ •• "'1" telling !IOu thet the co.putet 

J. rNd'l for .. t>ev ~n". 

Th" pr09r .. "'O.rk .. , .... _" .... nt to us. it ''1"ln _el_. so ... "ant to u'sn.fer it fro. the tllOIporsclI 

.. tore to .. ~r .. ~"t ato .... LI" .... JlV .... gner1c dl.c 

0 .. "'IMrie t .. pe. h'<! do thb bV '11v1,,'1 the COIIIUnd 

SAVE follOW«l bV the " .... 'f the pe09"" nil'. 

11_ tile c""'P .. t ... h •• COoOIpJeted the t ... n.fe .. to the 

pe.....-nt .to .... ge • .. nd J • ..... tt1ng foe .. ~ ~d. 

w. have completed the COoOIPUU"9 •••• .10"; oue P"O</"­

""'. been ente .. ed, teated, .. nd 1. ".,.. 1" pee .. nent 

.to .... ge .. nde .. the n .... nI". lie c .. n .. ec .. ll th1. 

P"09""'" e"V t1_ ... "hh, ud"g the OLD ""...nd 
_ntioned .. boYe. ....".,.. .... no: to "etll .. n to the 

."ecutive .. nd f1nhh ou .. cr.p .. t ... aea.10ll. .... o:Vpe 

the coo.und KILL, thb cI.e ... t .. _ the t_po .... cy 

..., .. V the 1'''0</''''' n ... d I"''' . .. nd .. 1.0 ........ the 

deu end rout1,.. ... ~ .. 1 .. ed to .. WI &\'sIC 1' .. 09 ..... . 

D"I the print-out ahown above, 110M of the te.t i .. typed b~ the Ca.lput er and 

_ is type-d by you _ the progr_r . ""'" you .. It .. t the ~ter t",..inal 

all thi .. will b«:0IIIe obvious, and who type .. ..nat will be cleer. However 

., .. t of the e • ...,les in this booI< ..... 01 actual t"",inol print_out a. illustrations 

and therefore you --'ld try to IIPOt Who I .. printing ""'at fro. the page .. of this 

boo' , 

The _ in 80IJrce of confusion co.e .. f r_ the Wle of the carriage-return and 

line_feed. D"I .. typewriter cllrrl age-return "nd line-feed .re c~lned into 

a .. Ingle lever Of key. D"I a COIlIPuter te r.inal , there ere t wo actions. The 

cer r i9C)8_return is controlled by the R(TURN key , and the new line by the LIN(· 

r((O key. hn you are cornected to t he eOOllPu t e r, and it is your turn to t ype , 

t he cOlllputer w .. lt , for the R(Tl.IlN key to be depressed before it hkes further 
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action . Thus you type. ea..and into the lertli,,_l, but the cOIIIputer takes 
no action ",til you pren the R[lLR~ key to ~ that you hw~1t finiahed . 
The first action of the cOIIOJIuter 15 to aeod a LJ'£-rEED h the lerroinal , 
ao that the ne)(t 11ne of text does not o~erprint the bat. You then type 
your ne~t coo.and on the roew line. You too _y press the LI'€.r[[D key 
......,., you .. ish. 

I~ coooputer .. HI sl., aend ... khti_1 lI~_rrfOS n requlr~, ttJ _ure 
that the print_OIJl a neatiy lIPaced , .a for e .... ple t>el_.", tne ft~ c:.-.nd 
lind the title of the proqr_ print_out. 

QUESTION 

brl! .. ould you h.oe prened the RlIlJII\ Ice) In the print_out s"""",, belo .. '> 

RUN BAS I e 
NE~ OR OLD--NE'" 
HE'" PROGRAIoI NA ... e I WU 
READY 

11 READ A,B,X 
U LET Y : A· X/."S 
U PR INT ·Y EOUALS·, Y 
.11 DA TA •. 2,a.5,2.7 
" END 

''" 
IW,. 

Y EaUALS 
STOP AT 5' 
READY 

SAVE IWIt 
READY 

I( ILL 

HII"T 

3 . 335 

If you connot,work out which parh e type read t he 1"",on again . 
llere is the final 811g111e'fl t of progr.., urked with the R[TlII"15 .... rk~@J. 

READY 

SAVE IWU 
READY 

II:: I LL 

No.. do the reat of the e~erclee youreelf. 
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ANSWER 

RUN BAS IC m NEW OR OLO--NEW 
NEW PROGRAM NAI.IE IWI ~ 
READY 

" REA D A,B ,X 

m " LE T Y z A oX/ 4+ B 

" PR INT ~y EQUAlS~,Y ., DATA 4.2,CI.5,2.7 
5 f END 
RUN 

!WH! Jl-IoIAY-'l9 19, 14 : 53 

Y EQUALS J.335 
STOP AT S~ 
READY 

SAVE 1101 1, @> 
READY 

KILL @J 

Do you intend to use 0 C",""utO:Of terllinal regularly during t he first book 
of thh prograrmed learning course? If 80, then read ~plelllenta ry Lessoo 
1 before actuall y eXp"rilllenting nt the c",""uter ter_inal. If you are not 
going to uae 8 cOIJC)uter, C)O to Leason 61 ....... ill refer you later to the 
s'4lplement ary lesson, when it .. ill help you to underetand c~uter 
progrolMing • 
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U :SSON6 

ANOTHER BAS IC PROGRAM EXAl.IPLE 

!fore p ra"ti"e . 

In Leason It. we showed another sillple BAS IC p rograoo to evaluate the 
alqebrai<:: "' ><pression 

~ + B 

(RemeJ!lber • lleaos 'lIIUitiply'). 

Here is the prograoo' 

U READ A,B,X 
211 LE T YsA ' X'4+B 
3e PR INT ·Y EQUALS", Y 
·HI DATA 4.2,9.5,2.7 
5' END 

This program is perfar .. iflOJ a tasl< so straightfor .. srd that a <::OIIputer ..auld 
be urv>e<::essary . It does illustrate the 'CflOJlish lanquage' nature of BASIC, 
and ",1_n1a of quite detailed progr31118 are c:ontail'M'ld in theSl! five 11l'M'ls . 
Let us 1001< at each lil'M'l individually, 

U READ A,B,X 

H PR INT 'Y EQUALS", Y 

Thi. READ .t.t_nt ca" ... " 1:11 .. n rst Chr..e 
n"",bo!rB in 1:11 .. MTA Btat ..... nt (l1n" ",,,,,bo!r 4.' to be r ... d . In 1:11 .. ",,,ampl .. 1:11 .. v .. d .. bla 
A "'ill bo! 91""n th .. valve or 4.1, tM vadable 
B tM v .. l.,.. •• 5 , and tM vadable X th .. val"e 
2.7. (S..e 11"" 41) 

Thl. BUt ....... ne see" Y eq"al to the val"e 
or the e"pr .... J.OlI A' X/f'B. 'l'h .. """'Puter 
per ro r.s ."l tlplJ.catlon and dlvJ.alon berore 
addition. The divJ..ion 1. 'ndJ.c.eed b,/ 
the / ch .. r acter. 

The value or Y 1. pdnt .. d on the ter .!"",l 
pr eceded b~ .. label, " Y!'QUALS". A "l abo!l " 
h a for. or Io'Ord. ",hJ.ch de."dbe" the 
... anJ."" of a nLmbfOr. For e"..,ple, here the 
""r ds " Y eQUALS" tellos ~ou ",h .. t the numb..r 
... an. . If the pr ogr ... ..,.rel,/ printed the 
v .. l.,.. or Y, then vou might SOOll fOr<Jat ",h .. t 
the val.,. .. ant. SO " Y EOUALS" iJI a labo!l. 
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411 DA TA 4.2,1.5,2 .7 tht. lin ot maben 1n the MTA n.t ...... ' 

5 11 ENO 

do.. not "a" •• All!.' actIon b!i the cc-S'ute .. . 
The 1141'A nn_t h All • • ~l" ot " 
non-executable aeat_nC, aince the COIIput" .. 
does not . " Kllt" anI/ Inatr"ctJon. !'h. READ. 
LIfT end PRIIiT atat_nte , however , " .. II 
exe-eutabl e bee ..... th ..... C"u •• the ~"t.,· 
to do _thJftg . 

thl" tella the "..,."",,, .. tJuot Che proqr ... ,. 
co.pl ete. 

This ex8l'l'4l1e progra .. contain" the euential element" of BIly eOMPuter progree, 
....ely: 

" MAO "1,,t_n1 which brings det. i.nto the c:c.puter 
rrOll the OAT" lltat_nt 

" l[1 sliitMefl t which perfor-s the calculation 

" PRINT lItatelllent which Instruct. the cOMPuter to 
provldo:! the output data. 

Thus the ptogr .. input. data, processea it 8nd output. the r"IIUJts. 

aVES Tl ON 

*,at Is lin executable IItllt--'t7 

ANSWER 

A a talle'lDeOl which instruct. the cOMPuter to carry out _ action during 
the ".ecution of til<! pragr llll . 

PROBlE .. 

Write II BASIC p t ogr .. to IIY.l~te the eQUlll1on: 

p ~ '.111159 a --,;nr 

where: 

Q = (A.X).{A.X ) . {A·X ) 

•• 1.2 
X = lI'.iI)2 

NOT(, '. 141 ) 9 ia apptod.ate!y 11 or pi , t he ratio of the c:1 rc .... ference of 
i'""'i:Tre1e to It. di_ ter. We c:ould define It to -ate ded .. 1 places , bot 
'.141S9 b Buffie1ently accurate for -aat cslc:ulatlona • 

~ • Leaaon 8 l e lh you about the uaa of psrenthesea (bracket.) . 



ANSWER 

1f READ A, X 
2' LET Q = (A-X) ' (A- X) ' (A-X) 
3' LET P ~ 3.1"lS9 · Q/18G 
"II PRIN T .p EOUALS~,P 
5' OATA 1.2 , e. tlJ2 
6' END 

29 

In line 2j! the QUantity (A-~) is cubed Of, in mstheflatical terlll8, raised to 
the po .. er ,. In BASIC, raising to II power is 8ctlie~ed using D "Pecial 8yobol, 
, I', lin <4>"ards arrow wh i ch ia avai lable on the c"",,,uter terminal ke)ooard. 
Using this special aylllbol ..... can re -write line 2il as folio ..... , 

HI LfT Q=(A-X}tJ 
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LESSON 7 

RAISING TO A POWER 

In which \1011 leun to ."du.Le, z4. 36'· S. JJ . 11 '/~ .ond ,1.1 I <iI.' And 
aiai loOr pr ,bJ_ • 

QUESTI ON 

\ohs l i a the va lve of these? 

24 , l60 . ~. 2~1:I· 1'l~ . )J , J 22 . 1/321. 9 

ANSWER 

16 , 6 , 2 , 27, 2 

If t ha t ... , easy , skip t he reMi nder of lil ia l e.son and go t o Lesson 8 
on page }iI. 

Consider .. _ such 8S thla ghea r iM t OI 

QUES T 100 

Aa I ,,89 90101) to SL Ives 
I llet " IIIIVl with even dye. 
And every "ife had seven 8ack a 
And every Back hlld seven call 
And every cal had .eyen kill 
kill, cata, Backs 8f'Id wive8 , 
How ...,y were going t o Sl. Iv •• 7 

What is the ltJlSwt!f 7 

ANSWER 

The lr.ditional answer is that the ~ InC! his "Ives , atc: . we re all 
.81I<u'll] ..... ~ fra- St. Iv •• - (that ' •• _ ll .rket town In hst Ang l h , 
(ngland, where this cour oe .. as or ig inally edited). 

However , un)' people ny : 

, N" 

1 wi"". 
,. 7 sack. 49 
1 . 1 . 7c:.lI }4) 
7.7 . 7 .7kita 241!11 

TOTAL 280' 



7 " 7 " 1 " 1 : 2<111' 

can be written like this: 

7
4 = 24111 

which ia read aa "seven to the po..er of four equals 2401". 

To use thh way of writing 1$ al..,ly II piece of aathefllatical shorthand. 
As long ., it 18 -.greed that 7' ~ 1 " 7 x 7 " 7. then thera can be no 
confualon. 

QUESTIOO 

""at ia ,'1' 
ANSWER 

27~(J x J " ' ) 

QUES TI ON 

Itlll t I. 2~7 

ANSWER 

)2: (2.2. 2 " 2 " 2) 

QUES lION 

" 

~ .. we have II ~rI! of earpel who ....... 11 /I aq..are _trea . What 
11 the length of the aide? 

ANSWER 

Holt people can wo rk out that II 2 _tre. " 2 .atrea squars of carpal has an 
area of 4 ,quare .,tres . So, the length of II a ide i . 2 .,trlll. 2 l.a c:alled 
the "'quere root" of 4 . 

Here 11 22 : /I and also Ii : 2, whenriOdlutn square root. But we can 
aho wrila f recl1on101 power. ~I 

22 • 41 therefore 21 • ,,'I, • JQ 

2' • 81 t herefore 2 • 8 '/~ • ra 
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QUEST ION 

HINT 

0.12S: 1/8 

ANSWER 

t lSi., therefore 2~ 'I. ~ 2. 

Ihe roots of IIQIM! nl.Ollbera, such as 2,J,S,7, etc . do not emerge 89 ..nole 
~rI. and like the I\\aber " we can ne~.r work tr- out fully. Theae 
rooh are called ircuJonaZ nullbers . You"y rind yourself using such 
nuMbers In ~our C'OOIIPuhUon. • but the co.poter .. ill only lIvalUllle the 
Orst 10 or 12 figures In the rool. wtllcn correllPO"ds to the liait of it, 
own inter,.} ~uracy. 

QUES T ION 

'!hat i. Z} • z"~ 

ANSWER 

2J • 2°: 21 : 128 

Perhaps you calculated the result by evaluatlng fir8t zoS : 8 , follo..ed by 
2"1 ; 16 and c~h,ting the calculation .. Ith 8 • 16 : 128. Ilut adding the 
in:11c.& ) and 4 ghes the ._ r"!lult. 

Z, • 24 = ZJ .... : 21 • lZ8 

The "frect of adding i ndices ca.n be sellfl (rOIl the si""i!! IIXMlple of • .,..are 
and cube roots: e . g . 

J't. J'I.: J { '!. .. 'I,) • JI : J 

0'/ •• 0 y, • 4 'I. : (1, ( 'I • • 'I • .. 'I.) : /II • <I 

To ..uitiply, the Indlcet a re added ; t o dhldl!l , t he indices ere sobtr.dllcl! • • g . 

2'/22 • 20 - 2} : 
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aUESTI ONS 

Here ar .. a few ewample!l fo r you to try 
11 91. J 27'/~ 

l.l" • 4, 24 • 8 , ij0.8, T 

ANSWERS 

It 1.5 

" 
2' " "" 
90 •5 

" 
" " " 
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U :SSO,'II 8 

BRACKETS (o r PARENTHESES) 

If you fully underat and the t.rIe or buckeh in .U-tical ellllllUooa thell 

you .. i ll have no probl_ with tM. n l cul . Uon. 

QUES TlON 

ht b «( 2 • 212) - 2).2 )/(2 .. 2)/2)1 

HINT 
Rellll!lllber that I i . the dlvhlon 819"' In BASIC 80 , (or .~IOIPI • • 111/5 z 2. 

ANSWER 

2/2 z 1. If you Hod this a t rivially eaey probleoo , .klp the r ..... indor 

of thie lesson and 9" to Le .. on 9 , 

In BA~I[:, .at'-tlcal equatiooa ( •• preaslooa as we shall .oon call t hH) 

are written along II single line. 1M. can I"M! to __ confusion. ror 

.~8IIPI'" ""81 I. 2 • } .. 1I? III it 111 or Ill? It alqht .an 2 • 1 or i t eight 

1M8n6.II , 

Buckel" alao called 'parenllle .... '. are used t o define the order In ..... ich the 

"",ltiplicatioOll, dhlalon" ado:litiona and aublractlona in II co-pl"" equation 

are car ried out. The rule i . siJIIPh. 'Al"'YII 8Y11uate tha eKprelllllon 

within t he buckets bf.r ... contHluing with the calculation.' , ....... if ""II 

had written 2 • 'J .. 4 the _wer would have bPen '11; Ir we had written 

(2 • ) .. II the IInswer ouuld ha" .. been HI. llere IIr .. SOlIe rurthflr "'8fIIC)1u, 

QUES TI ONS 

2 • 1) . 11 .. S) ~ j • 9 " 27 

(II .. 2)/) , 6/) " 

Iry the rollowlng eq..atton, for yourself. 

1) 0 • 2 .. 1) / ( 1 .. 1) 

2)2/(' , ') 

}) (6 .. 8 - Z) • 2/6 



""'SOWER 

1)6/2=] 

2) 2/4: \ 

J ) 12 . 2/6 : 4 

U.lng bracketa within brackets h called "utIng , and again the rule it 
doopisl ' Al .. aya work frOll inner brackeh through to outer brackets.' 

hMple: « 2 .. 2) I 2) • 2 

~ (4/ Z) • 2 : 2 • 2 : 4 

QU eST IONS 

I ) «(2 . 2 • (2 .. 2)) I (2 .. 2)) .. 2 

2) (4 .. (3 - 2)) • (I .. 1) 

J ) (4 - (} .. III • l0B 

ANSWEIIS 

1) «2 . • 4) I 4) .. 2 : (4 • 4/A) .. 2 • ( 16/4) .. 2 : 4 .. 2 • 6 

2) (4 .. 1) • 2 : S • 2 : Iii 

J) (4 - .) • til0 : II • 1I1S : III 

" 

IIhen preparing probl_ for youneH it it .-ti_ eaeier to .. e difftrent 
.rlaped br~eh to elarify the ~tion!t for ex...,h, 1) look. better 
wrilt"" aa {l2 . 2 • (2 • 2)J / (2 .. 26 .. 2 

LnfortUNIt",ly, In BASIC yoo are U .ited to the shIp)" rou->d brackets. 
and ~ .... t Md , one of the .. a t C~ erron In entering your prOC}fllll'l In1g 
the c~uter 18 forge tting to cloa" bracket. you have alrelldy opened! 

Ihere .novld be 88 uny {( « aa thera are 1») . 



U:SSON9 

EXPRESSIOHS 

In "hich !IOOl IllNrn to "rite C<MI"lic.ted _th .... tic.l "robl~ , ... ,ling 
breck.t. (" ... enth .... ), in MSIC. 

An ."" ..... lon in .. u.-tica b ..,y se t of .. U-tically _ani"9fuJ '}4bols , 
lettera and ..-...bera . [qualiona and other fOrallae ar. expresalona , and we 
us. the word in this text to cleacribe any set of ... u.e..tical .}4bob ""'ich 
you MlIy encounter in BASIC atatemenle . 

Hath_tical s~prs8llioos in BASIC a re ai,llar in fol'8l to noNUl arlthloetic 
notation. but since they sre printed on typewriter. Ilk. tel'8li ... ls , they 
_t OCC\4Iy • a1"91. line. AriU-tic operations ars perfo~ ... Ing the 
fivs ay8lbols tebolste<l below. 

~eration Sy8lbol [xaaple Hli!aning 

Addition . X .y AddYtoX 

Subtraction - X _ , Subtract Y fro. X 

Multiplication X • , r-tlltiply X by V 

Diviaion I X" Divide X by V 

[JlI)OI'"IeOtiation • X . , ReiN X to the 
fifth ~r 
(1.e. X~) 

[xponentlation (relsing to the power) .... introduced in Le.son 7 , but. if 
you ere not , .. Iliar .. ith the concept, you .. ill see the principle in the 
fo11owl"9 exaapln. 

In BASIC .. e can get the sQUars of s IUllber by typi"9, for ex~le 

PRINT J . J 

This is tedious .. ith long nusbera or lsrge powera and illipOllsibls with 
frllctlonal powera. An easier way to "qullre lor-.! m~rs is to use the 
exponentiation algn 

PRINT 2)1 .11 )6712 

fo r a aquare root we Cln .. rlt. 

PR INT 1I . 'l1t . S 



However BASIC p rovide. a special ftnCtion for !Quare root (beeause it i8 
so cOIMIOn) , 80 

PRINT SQR{4.J21) 

h8~ the 'SlIOie effect. (Note that 4 . )21 is i.n brackets . ) 

in fact . the ca-oputer .. ill calculate }. J to a g reater accuracy than 312 . 
(Note tor .. Ule&.1e.1c, 11,,·. Jnded reader.. The cOIOputer ",etitia out 
exponentiation 1181"9 !:he logatitlw of J , and calcul .. tJon of the loglJdthm 
of 3 introduce. lome in .. ""u ... ,,!.' into the oV1!rall calcul.elon . 51",11 .... 1y, 
bee ...... " it !II such .. ~ calcuhtlO11, ella computer NlJ lise. special 
r outlnt! to c, l eul ate .qulre roots, resulting 1n I /DOce .ccur.te answer 
"hen ctMIJl.rtsJ .,ltll exponentiation, lind Ilso .. • lightly t'"a.ter "lrK'ution 
ti..e. ) 

Iflen e~prellJionl are wr itten on single linea there ore frequentl y 
ambiguities which can lend to mis t okes. for e~lIIIIple , the e~p re!Sion 

~ Ny be .. rilten 88 )( .. VIz on " dogie line. 

" 

However, the cDqluter .. ill interpret thi s as X + -\lY and the resu lt .. ill be 
incorrect. The cOlllPuter applies 8 fiKed 8et of rules in interpreting 
eKpressions in BASIC . The ptogranner IlUst the refore know and understand 
these rulu in orde r t o p roduce the correct results frOllO n progn_. 

Orackets - or parentheses are usually necesn8ry to resolve 8111biguHiea 90 
that the cOlllPuter 8ctU8Uy calculetee the eum the .. ay you intended . 

A good prograrrner usee p8renthe8es liberally, even if they are not 
strictly necesaary . Thi l avoids er rors introduced by 'clever' progranning, 
and helps both progr_r and other U'8I!rs to unders tand the progrllftO . 

The rules .. hich the cDq>ut e r UIles to establish the IIII!thod of calculation 
are : 

evaluate all e.pre~~ione inside parentheses 

.. ithin parenthesea , o r in the abaence of parentheses, 
the order of calculation 18 

1) exponent htion and fo.nctions (e.9 . square roots ) 

2) JllU l tipliclUon or div18ion (equal priority ) 

J) addition or subtraction (equal priority) 

for equal-p riority operstions, the or der 11 aiaop l y frOll 
left to right as one IIO<Jld read the expressions. 
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Let'. take an e~lWIIP l e. Here Is 8 COIIIIllicaled exprenion: 

PRINT h). A.}/2 .. "2 .. /I . SOR(2)/5 

Step 1 B.II . lIz .. 9 • 4 . )/5 

Step 2 )2.1.5.9 . 0. 

( . lind SOil have been evaluated) 

C. and I have been flvaluall!d ) 

Step} tal.S Co and - have been eval uated) 

(Nota rOT ~lJrbu, &\SIC ado.,u • aJ1vht1w dU£erllnt apprcwoch to uel,,", at 
the •• _ an,,_r.) 

PROBLE"'S 

Iry the fo lloooiog upreaalons for yourself 

1) PRINT Z·J+4°.5 

Zl PRINT j+4,Z.' 

" PRINT 6/J/2-2 

II ) PR I NT 2.4/2., 

ANSWeRS 

'" " ( 2 . 3) • 2 .6.2s8 

2) 51 " ) .. (16 x » : , .. 118 ; 51 

3) -, or2/2-2 1 .. 2 : -I 

., 5 or2.2.' • 5 

PR08 LEt.i5 

Now revefae the process and tr .... hte the fOrallae below into BASIC 
atete-ente 

" x:~ 
2 ' , " .'" 
" 1 : X .. (Y .. 0) ., c ; AB2 

.", 
lJae the LtT . t.t_t 



ANSWERS 

1) LeT K:A/(s..c ) 

2) LET Yz (AoB)/{C.o) or LE:T Y~A.9/CID 

' 1 LCI ZoX- { V-O ) 

4 ) u:r (:A- Btl 

PRQB LelolS 

or LeT Z=X- Y..O 

39 

Tr ..... l.te the following fOrall •• into BAS IC using the rule. given .bove. 

ll"':¥-
2) X:~ 

r"'-"--,, 
, ) J-e.. 82 - 4AC 

Y ; iA 

ANSWERS 

" LeT A : (X.Yl!2/Z 

2l Ltl X • (A+8)/{C-o) 

" L(t Y ; (-e..{S-8-a. A. C) ,I!!. 5)/(2 • .4) 

orLeTA: (X.y ) o(x..V)/Z 

or L(lX. (.4+8)/C/O 

or L[T .. ( _8+(B.2_4 o" . C) 18. 5)/2/.1. 

o r SOR(O. S- 4o" -C)/(Z- A) 

Prob l Ml (2) lIbov. ~lrate. , frequent error in ~uter prOl)r_J."') 
aJno;:e it is ve ry ea5Y to " lite {A . OJ / C • 0 which .. Ill be Interpret ed , 

~ which I. incorrect. No t e that the u,. of br ackets n i n 

(A • 8)/(e • oj helps to undentand the for .... h . 

No .. you ahould be bec}imil'O:j to eppreciste how ped.ntic the ~ute r is; It 
hae no judg~t a t .11. Hake . 'il l y error , and it will e ither ' 011001 It 
blindly , or kick out the whole proor .. and print out _ c rypti c error 
...... (MIre isler about "'tror .. ssages). 

So you ",,"ve t o learn t he COIIpUter' s rules and the next two InaDfW define 
the rulu for hlOndJing t'iUIOeu and ssslgning veri able ,-s in BASIC. 
fortunately the rules sre not too difficult to r......mer . 
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tt:sso ,~ 10 

LARGE ""*0 St.lALL NUMBERS 

In ... hlch !ICY l~ .. c" 

aUES T I ONS 

00 ~ou understand the r"llowing notation for ve r y _ll and very 1111'9" 

I'IUOI>er a? 

O. "2 . 11,-6 

1. 4657 . 109 

Write out Utese OUIIIben In full. 

ANSWE RS 

II. B0898eI}2 

146570001m 

If you find this t~pe of probl eM trivi" or easy you My slcip the res t "f 

this lenon, and <)0 s traight on t o Lenon 11 on PII<}8 'B. 

The I!~ponenti.l notation , which I, used to represent "ery larlJO and very 

_11 ~"rs , relies on the IIIIItnefllBtieal principle. which were int roduced 

HI l~~.on 7 on 'rai sing to • power' , 

Let' " at SOllIe poooers of lB. 

10. 111 

'~. 'il< 1i!! 

QUESTION 

What IS lil1. 

". 

That should be obvious (rOlO t he e.alllple above. The power to which 10 

ill niMd <_tiMeS called the index ) ia ailllPly the """"'r of iJa on the 

left hand dde. 



" 

QU ES" OHS 

IfIal a re the r~1ts of t ne foll owing ca lcula tions eXpuaaed in t hoe I t" 
(0",' 

'0/ ( ,0Ilil. l l!1 ) ;? 

ANSWERS 

The negati vil Index _ ans 

,,-" . , 
To" 

so we he"e a whole new serle! of I'll.IIIbers ; 

1/ 1i1 = 0.1 Hr' 
1/1 il0 = 8.ill H'· Z 

1/1~ = 8.ilS ' ,,-' 
1/HlOOll = 8.00t' 10-4 

QU ES TI ON 

Now lil' s 10 . sod ,,,., = iLl , so what b 18" . ... • 1 

HINT 

The answer is not ze ro . lie have a l ready expldned t ha t 

1I~1 , ",2 1111+2 = Iii ' = H!iIfI You can usa the same lIor t o f rule (o r 

lI!1 2/ UJ ' ,,,,2-1 = \,' = 18 You (:8n also Ulle it for 18' / 18' s l i1'· 1 1i!l0 

ANSWER ,, = I 



" 

Any nu.ber positive or negative i a equal to 1 wh&n niHd to the fIOWt!f zero . 
Using these powers of 10 we can .. rite ve ry large and very _11 OUIIIben 
quite conveniently , ~re Ofe .. few e.~lfl8 ; 

9676543.21 

211111"""000 

". OO~ilill!l!0A 

9 . 87(54)21 • ,iI' 
2 .1 '0

9 

11.11 11'1,8 

We un also .. ltipiy end divide large f"OUIIben by adding end ..wtr..etlng the 
indices. 

, .II " iI' . 2.2 . ,0' 

1.1 " ,,~/}.2,,1f 

QU ES T JON 

,.4 . 2.2"0(6 .. , ) 

(1.I/J.2H i!(S-4) 

,.4. 2.2>109 

( 1.1 /' ,2 ),'0' 

Here are" few lRrge, _11, or ewk •• rd nuMbers. COfwerl u.e. to 
e.ponential notation. 

IUI,,"76 

il.ilililOOil21 

HINT 

12J . 4~ II!illl110illlil 

Illilll\l.ilil . 12 

Each l1UIIIber hila an i_JiOllry HIli at the end . Each liN yoo IIIOVS the declOllllI 
point to the left. &del one to the index . Move the deel .. l point to the 
riQht and )OU ...otract one fra. the index. Keep -owing the deci.! point 
..,t\l it 18 In the right place . 

e .9 . HI1I0 '11,0 

IIIII,0, 'S' 

!1!.ilil.,S2 

1.1l1l0. ,0' s Ie' 

ANSWERS 

7 . 6 . 111,4 

2 . 1. 10,1 4 . 56S 

,,' 
1.l!llililililI2· 'i' 

~te that where there are a lot or aignHleant dilJit . , a. in t he hat ex~le. 
there iB little econQlly In "riling t he .......oer in e xponentiBI notation . 
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NUI.I9ERS IN BAS Ie 

Hott t o ... .dte /lumber . " u",h ." 1.46 " J, g 1n BASIC . 

BAS IC USeD a nototion ",alled t he exponential no t otion or ( nolotion . 
In BAS IC t he nunber 10BBilll would be written as l E5 which ia BAS IC' s way 
o f writing 1il5. 

You 1liiy remeri>er fra. Leason 6 that HI ~ 19 aloo H!t 5 i n BASIC. So 
l E5 = 1Iih 5. 
The llUlt>er 101l1!1l0 c an d aD be written 8m 

'" 111( 4 
1000 
11l1lil£2 
lil1l01lE1 

but it carnot be wr itl an as (5 . becauae the ( .... s t always be precede d by 
a number . 

Similarly 1( - 5 means 

1 x lB- 5 

or l / lllllllee 
or .IlBee l (notice that the re are four lero8 , no t fivl'! . ) 

Again E-5 is not 8ufficil'!nt - thl'! E IIIO..Ist bl'! precedf!d by a mnbl'! r. 

lE-5 
.I E_4 
. Il IE-' 
.1l01 E- 2 
.Billll E-l 

Dr . IlBIlB1 

So now wI'! c8n ""'I'! t he rule8 fo r writing numbers in BASIC. 

Thl'! following nunbers are legal, 

" -B. ZiTJ .IlIlB12J456 

Nuoobe ra in BAS IC onay be positive or negative . and the + sign is optional . 
Very l a rge Of very _11 mAben lire handled -are conveniently in BASIC 
if they are sca l ed by power s of l B. Thie i s achieved by follow i ng a nunber 
with the l etter ( (for nponential) and on 1nteger which is t he app rop r iate 
powe r of Ill. 



" . 001104 _1$ 
-2.17 ~ 1Il 

QUES l lONS 

can be written aa 
can be written a!l 

can be wntten all 
can be written as 

1[6 or 111(5 
1(7 or 1(.7 but not [7 

or IOC6 or 1Il0[5 etc . 
I . }4E_4 or 134l-6 
_2.17E_15 

1) Which of thp followinq nUlllber!l ar .. i llegol In tho! BASIC lanquage 
and why? 
WTlte the I~al nUlllber!l in rull, rather than in BASIC E notation. 

01 16.1 b) -13179 c: 1I.1l0ll0Q9 d) -11.279 

e) 45.92£-6 n -6129.4~2[H' 9) f4 hl 1[4.2 

Wnte the rollowl!l<j n~r,. '" BASIC e~ponential notation: 

a) 104~2il.l bJ -il.~0!~~il~214 c) lilll.2'4 

ANsweRS 

1) III 'lsi oumberfl: 

'!' r4 ( IllUSt be preceded b~ a nUlllber 

h) 1(4.2 ( MUllt bfo followed b~ an integer 

legal nUlllber!l In full: 

oJ 45 . 92(-6 : il ."0004592 

fl _6 129 . 452El il : 612945200111100il 

2l 
. J 1045211.1 1.\l4 52ill(5 

'J - 0.il00ile52 14 52 14E-6 or 0. 5214£-5 

oJ 1110.2J4 l.ilil2}t1[2 

Var i ab l 8!l , jus t l i ke nUl!lbera and fO!;IIIUl ae , "",st be defi ned accord i nq t o t he 
r ul es of BAS IC. These rules e r e int roduced i n Lenon 12. 
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VAR IABLE-NA IoI ES IN BAS IC 

A v.rI.bl.-n .... _ /ll'lIt be C f o r t~ c • .,11 in -!I pock.t , II VIe n ... ber of 
b~ttoll<' In the a..,ing b •• ket. aut'.it II .. to roll_ tM rule. of BASIC, 

" 

~liIrhble-~ In BASIC , ae in elgebra, are ay.bob willet. repreeent nu-bere -
u_lly thoae nu.ben oohoae valuea are l8"Iknown..nen the progr .. i a written , 
or whoee valuea will change during the prOC}r .. e"ecullon . 

A urlable-,,- In BASIC ia denoted by a alngla lattar, or a alngla latter 
foll~ b!l •• 1"91a o11ll'it. LecJal variable-namea, aU Of ...tIlth tould lpPear 
in a aingle progr .. , are C, 08, X2, Y9, to: and ... on . EKlIIlpll!a of 1I189al 
v8rhble-rwnee ara )A, _K, 26, AB, CJ9. 

Value. are a.a1gned to variable_namea In tertain BASIC etat_nh, for 
I!x8lllp le, b~ the L[T ahte-ent , and the value a8lligoed rtlM/line unchanged 
until a ..... value it aa.11JOI!'d by another BASIC .tat_nl. In _ eoooputer 
a~.t_ , thr velue. of all the varillble-,,-e are aet to zero before the 
execution of the progr_ - but it h good PrDQr_i"C} practice not to take 
the Initial value of the varlable-_ for granted. 

QU ESTI ON 

·D. " 
2) lt1al ia the _d_ poa.lble nu-ber of ¥ariable-nMea In a BASIC 

p rOC}rllOl' 

ANSWERS 

1) -)8 

. " 
'" 
·D 

Varlable-n_. c.nnot bl! nl!Qative • 

A .ingle letter ..... t be follOWed by a aingle dig It. 

A . Ingle letter "",.t be follow"'d by II aingl", digit. 

A .ingle lettl!r _t be followed b~ a aingle digit . 

2) There are 2B6 variable-,,-a in BASIC 

•• z 

A0 - ZII - people often forget the II i a one of the tan digita. ,. 
A9 - Z9 



os 

U:SSO'll1J 

THE LET STATEMEN T 

""e" you .. rite L8f' r .. Y • I \/011 don ' t break t.IIe cuI •• or BASIC, because 
in this COIItO!'"t ... ana .~ .. . .... t.ller til.." "equal. ' •• "it .. l d1frer.nce 
tor all BASIC pCr;>IJCIJJU. 

lie Introduc!'d the L[l et.t_t in the ua-ple in Lesson 4 . 
The progr_ h repeated below for f",rerence, 

I' READ A,S,X 
211 lET hA "X/H8 
3~ PRINT 'y EQUALS",r 
<U DATA 4.2,' . .5,2.7 
5 1J END 

The l[l etat" .... .>nt is the principal _an, of procetllling data in • BASIC 
progrM . In th!. e.~le .it cause! the eoq>uter to evaluate the 
upre"sion A~ .. 8 snd to etore the result in • location in the ca-puter ...,. 
which IS 18be1l1!'d Y. 'clte that 'l[l' b • _rb """iet. represeote II c:~ 
to the COIIOputef. All e~!"cutabllll BASIC atatementa begin with. verb whleh 
Indicates the .elton by the ~uter. 

lhe ~tJ",' sign in the L[T atateooenl doe. not have th@ ._ .eaning ..... 
equ.als 81 .. ' in 81'1 algebraic equation . ror e_9IIOple the following to 
.tat~h "cO!' perfecth acceptable: 

LET Y Y .... 

LET I a-I 

QUESTiON 

Wwlt do these b.o slsle-ots do? 

ANSWER 

Ihe fir.t .tst-.t i. Interpreted by the ~uter III' "replace t he old 
villue of Y wilh II I\f!w vIIlue eQUIII to the old v .. lue plu. 4"; .IMlled y the 
second It&t ewnt i. interpreted .. 9 : "replllCe the o ld v .. lue of I with a new 
v .. lue equ .. l to the ..... I ue of 8 al ...... the old value of Z" . or "aseigro to 
varhble_n_ Y the old vlllue p l us 4", and ..... Ign to ¥lIrlable-n_ I 
.. velue equel to the B .. lnu! the old v.lue of Z" . 



QUESTION 

HDw .. Ill t he COIIIIPuter in t erpret the fo lloooing BASIC . t.t.,..,nte? 

LET ( Q-R )/ Z 

LET A+Z oZ 

ANSWER 

Aaalgn to ytriable_~ P • v.l .... ghll'lt by the vdue of Q _Inue the 
vdue of R til divided by 2, o r rephce the value of P by the v ..... or 
a ai~ the value of R all divided by 2 • 

..... ign to varillble-,,- Z • value &qUal to the value of A plua t .. lce 
the old nlue of 1 or replace t he o l d value of Z .. ith the value or A 
pI", hlce the old velue of Z. 

Co e t ralght on to Lesson 14 which t ella you SOMe IIOre about the PRINT 
eht_nt. 

I 
I 
I 

I 



.. 
I.ESSON ' 4 

THE PRINT STA TEIoiEtH 

You pave used PRJNT' elrlN"!.!. _ you ._ how to PRJiff' ""rd • • a .... 11 .a 
nu.b<tu, And /loti to PRINt iIOllr re.ults 1n EJve col<lSll" .cron the P4198. 

We have alrelld~ included the PRIN T alBtenoent in progr a. e~8q)le • . We 
II f B now going to see what it -eans to the ctlq)uter , ROd how it Clln be ... aed 
to .at out the t"'Bulta o f calculationB . 

Ihe ah'pl8&t PRINT slal_n1 cancer ... only. single vllrillble-n_ o r 
result. rO t e)(~le. the .tat~t 

5. PRINT F 

will cause the COIIPUter to print the ".Ill". tnat has been •• signed to the 
... arillble_~ r on a teh,typewriter or hne printer , and .. Ill advance the 
carriage to II ne .. line. PR!'<r .. ill .lso CauH the v.lue or r to be 
displa)~ on 8 video dillplay urut If tllat Is the output devlee you ne 
UIIlfWj. 

The It_ to be printed l118y also be !!pecified by a function or formula, e . g .: 

H PRINT (XH), 4 

7t PR INT SOR{Y) 

An ,"'porlant requirewnl in ueing • C'OOlputer i. the facility for Jar,.lJlng 
the r .. ulta of clliculall<"'" chl.r1~ _ In BASIC, the PRIOjT 11lilelWl'lt C., 
111110 be UIIed for te.t allowing labela , titlea , headinga and the I1ke to be 
printed , which ~astly illpro~ell the prellentation of the cOllPuter oulpot. 
Te~t ia printed using a etat~t of the following for,,: 

78 PR INT ·COS T IN POUNOS STERLING" 

The te.t inside the QlIOtetion .. rkll will be printed UnMOdified by the 
cOllPuter - and till'! printer will be advanced to a new line, 

The PR INT IIta t e-ent .. y be UIIed for .. Hip!e ite ... or labeh _ by 
separating lIach it_ or l.t.>el In the PRINT etetenoen t with a c_. 1010 
IIlIlIIIIPlu of .. Hiple ite- PRINT etulMlllflta a r e given on the next P8Qe . 



" 
In READ A,B,C,D,E 
128 PRINT A,B,C,D,E 
lH DATA 123.4,-4,.\lII H232,UI1I1I1IJ ,-2 456 

" 
1"" READ A,B 
IS' PRINT ""''''·,.4.,"8''·,8 
169 DATA 123.4,-4 

To interpret a ftklltiplf, . it ..... PRI~T ata l enoent, the c~ut"r divides the 
a""ep of the teletypewriter c"rriage into five lGOeS of 14 or 15 &pllces 
each. ( Tn" p recise width of a zone vories in different co""uter eystems , 
in our e~8qlleB the cOIIIPuter uses a 14 zone on thfl printed line.) The 
statl!mO'!'nts given sbove ...:luid generste a print-out of the following t'orID.ot : 

0' 
this i s "-

12l ... 

, , . . 
thi s i s .. 

, 
: thi s i s B 

~. 
, 

1.~113.4 

this is C 
.IIIoHII~232 

, . 

thi s i s D 
lUUfI 

, 
:-4 

, 
~2:~i;6 i s E 
, 

Note that where a nunber is printed, the first space in the lone is reserved 
for the sign of the nuorber . The zone" are shown heTe by dotted lines down 
the page. These dotted lines .. ill not be printed by any Tooaputer , but they 
help you to see the ';_zooe lay-out. 

There is no Lilllit to the m..oer of it_ in the PRINT " tstement; the ", ,,ce ss 
Hems will be printed on new lines. This is shown In thl! follo"ing e~9qlII!. 

'''1\1 REAO A,B 
1';8 PRINT ~A "" , A,"B . ",B,"SUIA ",",A+8 
16" OATA 12,-'42 .. " , . ,. SU'" " 

(I t is obvIously necessary to rl!!rlel'llber thia characte r istic when a r rsnging 
a forll8t for one's results . ) 
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U :SSON 15 

ERRORS I~ BAS IC 

YOll" .. i.t .. k"l" .Jght boI p1ckttd lip b!.l the ~uur and njectttd. Or !.Iou _II 
",riea.o pr09rv. that happen. to be 'lule. the "rong ..... "-ca" •• !Iou for'1ot 
t.- the cc.pu~r kIOuJd undentAlld !,lOUr kIO.t'd'.. The COIIIIl,lter t.hen d~. 
",holt ~O .. tell 1t to do, not ""'t ItOIl .. ant it to do . 

With all then ruin and requlationll, it I. lnevitllble that you .. ill 118ke 
.hhkea when you progr. in BASIC. All progr_rs ll8Ice .lstalcee , but 
careful progr_rs I18ke r .... er .iahk"" than others . 

The c~uter .. Ill 0111108t alw.y. spot 81o'ple .. iataku. for u~le you 
_Ight forget to type .. line-llUIiIber, or co.aaB , or punctuation oaarka. 
You .ight (and frequently "ill) . i etype • ch9racter by hiltinc,l the wrong 
key. of type the wrong character by forgettirll} that 0 h not the a_ a. 
II or that 1 b not I. 

lhi .. type of .ishke .. called. '"!lnta ... uror. Syntu errors are usually 
triyial .i8t8ko which often COIOe IIbout dVrlng the proc ... of entering the 
prognlll into the c~utl!r . Aa we hove said the cOlIIpUter will u ..... lly 
epot such errora. Her" .re • fflrOl ex~l"a. 

10 READ A,I! 
ERROR IJ2 - SYNTAX (The COIJI)uter ea~e there ia an error) 

QUES T ION 

Can you "lie the "rr"Or •.•...• ., 

HIIH 

Zero is il 

ANSWER 

The cor rect 11"" should be 

111 READ A, I! 

~ the ~uter epots a SyntaK "rror , it prinla out a lleea. to help 
you find it, ond t ak", no action on the Ii"" typed in . 



" 

PRonEIoIS 

Here are are,. IOOfe t'~8OIPle. conhinincJ ,)ntll~ e r rors - can you find 
trw. , 

01 ., READ O,R ; S 

" PR INT a+R+S 

" DATA ',7.~ •• '"0 

dl " READ, A, e,e 

" PRINT Me · C 

" DATA 3,6,21 •• f'ID 

" " READ A, Z 

" '"0 

" PR I NT A .. Z ., DATA 2;' 

HINT 

.) bna 11') 

d) f'unc-tuallon 

gl I. so-lhlng Ul the 
.. rDfXI pla"e 

ANSWERS 

01 

., 

" ) 

0 

.) 

"' 

'0 RE AD X, 'f , ) " REED F,J 
20 P RINT X· Y " PI! INT F· J 
)0 DATA", J " DATA 3,4 

'0 '"0 .. "0 

" READ A,B,C n READ X,V 

" PRINT Be .. '" PRINT X ... Y 

" DATA ".3,3 DAT A 42,34 

•• ,"0 "0 .. READ A,a 

" PRINT Mil 

" DATA 4.3 ., FHlISH 

'" linea " 5ptlling _1St a" .. 
~th."'l i. " Melny O-U .... lo" • 
.. nsing in line 

" 
....... word" 

lhe ..... ieolon should b) 1 -'>auld be Jil In 
be a e.- ,n I,..... each l.ne flUllllber 

Fll[D .mould be REAO 
in line 10 

" 

'I' Lillf' 41! ~1I" B ~I!I'IIII_ 
col<>" Instt'.d of • ,_. 
tH~ 21') nys [~ but 
line JI'J UI neede'l. 
line 0\1 is non_ 

e_eeuhble and would 
be accepted after [~. 
However , it should 
read: 
HI R[AD A,1 
20 PRI~l A~l 
'II OATA 2 . 4 
41! ['«) 

f'l 21'1 should ~ f. ll"" nt.nben are a.l:." "r e .:·.~ o. ~ 
-C •• or 8/C.~ 

hi r 1'0'511 h not ~ 
BA~lr nQl..-nt. 
I,,,,, 4t' Ithould tw 

"<l. 



" 

Synux errors are t he l ent of our probl_ in COIIPuter progr_ing - the 
c:~uter can he lp uS with t he.e. Huch .ore serioua a re .htakes ""Ieh 
a re called tlUl-ci_ errors wh len UII not detected by the cc.puhr before 
execution of t he progr _ but l ead tl;l Incorrect teBulta . 

QUES TI OO 

f.lere Is II prog ram to coqlute the .~erage of th ree nUllbers X, V and l . 
'ItwIt it .. tong "ith the progr llll? 

11 READ x, V,l 
2. PR INT -AVERAGE EQ UALS-,X+Y+Z/l 
311 DATA .( ,8,12 
"0 ENO 

HINT 

Below Wfl show the result of e~l!'Cuting this progru , loolc at the an.wer: 

'"" 
"VEIIG 

AVERAGE eQUALS 16 
ENO AT <1.11 
READY 

ANSWER 

Line 2111 ehauld be: 

HI PRINT "AVERAGE EQUALS", (X+HZ)/3 

19:34:5J 

"10 .. if we e~ecute the prograM the print-out would be: 

AVERAGE EaUALS 8 

..nlch Ie the correct tf!8ui t. 

So we _t f10t 8S8uooe that I r the COIIPuter Il«le'Pts the progr .. .nd 
execute. it, then the progr_ it free of .iltakes . It ia In fact free of 
trivial aynta" errors but .. y produce totelly incorrect reaulte. 

Leter in tMe cour se we will show you how to checI< your prOC}r_ for the 
preeenee of run_ti_ errors , but fOf the -....nt you ahould d~ly try to 
r...tJ.er the dietinction between eynte. end run-ti_ errorl. 

SYNTAX ERRORS - GRAlNR AIf) PL.N:TUATION 

RlH- Tl lf: ERRORS - NOT O(IE[TED f}(fORE PROGRAH !S EXECUTED. 



USING WHAT YOU KNOW 

rOil noo- know e".,lI9'h to liS.,. • Co-p"tel' In NfM'H, (Of c .. JcIIIUln9' t."'" 
est'_t.,. ~tI'd"~.II c.r;>tl'nt.,.r. 

So far ~ou he~e learnt a fe ... 1~le BASIC .ht_ta, LEI, R(IW, DAIA, 
PRI~I, ('" end ~ou ha~e learnt s...- ndes ..tI l ch the COIIIPut~r uees to 
undentand vllrlsbles, nUllilbers lind for ..... la... You can Uge the!! .. to sohe 
praetlul probl...., . 

~!Ie ~ou are • <: .. rpent~r ..00 .... kes bo~es, and )OU are orten as~ed to 
quote )our puce for IIIIkil>CJ __ ~ .,rtto of 00_. 
The carpenter u .... a atancl.lrd procedure for I!' .. Uuting tt,,, puce of II boo. : 

wooo d~e the bo~ and wo rk out the a rea of """,d i n It. IIood 
costa 2.3~ Icu · per .quore Mltre . 

SAIII'-\'; .... 1'1(] takes 111 _Inote./_tre ..od the carpenter 'a ti.- ia 
charved al 3 leu per hour. 

NAilS nal Ung also lakes abou t 111 'llnut ee/ .. tre with Ill' naih used 
on each edqe of the oo~. Mil. co .. t I icu per II1ll'. 

Thi s i s a I I-.p le ca lcuhtion and a ai"'llie COllluter progn,. "Ill do it. 

Here ia the 00_: 

Thia book h read worldwide. We therefore use the Inte rnational Currency 
Lnit (Icu) . Ihere are lU'IJ pennie .. in an icu. 



QU ESTI ON 

Mhat are the expressiona for: 

- '. the are. of wood, 

- '. the p rice of wood , 

' . the coat of nalla end neillng , ,,'" 
- S. the coat of aawing" 

ANSWER 

A : 2 • (8 • H .. L • H .. L • 8) - ififlOrlrt<] the thlc~ .. of ~ wood 

P : 2.' .. 
N : 11.6 . ~ . (L .. 8 .. H) • • Inca n"ll. an:1 n~/lJng co.t '.6 Ic~ per 

.wetr e 
S = 0.~· o. (L .. 8 .. H) - the length of the edge. of t~ bo" 1. 4 

ti_s L'B'H. but e.ch edge of the box con.i.t. 
of (oro S.tv1l Nfle. joined t~th .. r. But .. ""n 
!IOu ....... !Iou cut b1tt_n two us.ble piece. -
10 • ht .'ut produce •• ,. of $ ...... N]e. 

PR08LEU 

..,.,. you can .. file the c~uter proqrl""'; try .. dUng il yOlJueH before 
e"lIIII in ing the proqr ... belo ... A99U11W! • bo~ ia 1 .-etra In each direction. 

ANSWER 

" REAO L.B.H 

" PRINT ·LENGTH '" UETRES·,L 

" PRINT "BREADTH '" "'ETRES·,B <, PRINT "HEIGHT '" "'ETRES·.H 

" LET A_2 · (B · H+L ' H+S ' L) .. PR INT ·AREA OF WOOD-. A 

" PRINT -PRICE OF '10'000·,2.3 ' 01. .. LET N •• 6 · .. · (L+B+H) ., PR INT ·COST OF NAILING AND NA I LS·,N .. , LET S •• .5 · .. · {L +B+H) T1, PRINT ·COST OF SAWING·, S 

T2' PRINT · TOTAL COS T OF 80' IS · ,N+S+2. ,., 
U.OATA 1,1,1 

'" ENO 



Running the progrlllll producel the print.ou t IIhown be low. 

READY 
RUN 
lEtoiCTH IN t.lE TRES 
BREADTH IN l.IETRES 
HE IGH T IN I.IETRES 
AREA OF .... OOO , 
PR ICE OF .... OOO 13 B 
COST OF NAilS MiD NAILING 7. 
COST Of SA .... I NG 6 
TOTAL COST OF BOX I S 27 

END AT '4, 
READY 

You lIi,,ht think that th1l progr .. II too lloople. It doel not tell you 
how.O)' naill to buy, It does not _"'e any allowance for wasted wood. 
It allO iqnorea the f.,t that the ends fit Inside the top. bott .. and 
'idel, 10 that the true area of wood has to Il3ke allowance for the 
thickness of wood . All theS!! .odificatlon, ...-.d illllP ro~l!IIIII<lts can be _de 
to tho p roqr ....... ~ertheless the principle of the progrllftl .. ill reMln 
f'llentislIy the sa .... , and the Job it's deSigned fo r , "sUllati"'l the cost 
of wooden box"a. ''111 not change. 

If you _naqed the s,ioopie progr .. lIbo~e, you .. 111 no .. be able to .. rite 
progr_ for e .. Ide rar'lQl! of practical probll!ll$. In the """t part of this 
coutee we introduce "0)' .ore BASIC atatl!llenta ""ictl .. .ill .. Iden the raoge 
of proble. )OU can solve. Before)ou .o"e on to the next pert , you ahould 
try the probl_ eet In the next l "allOn . 

If you ha~en ·t read s...:.p l _tary Leasona 1,2 snd J on usinq the c~uter 
terllinal. then you .. Ill benefit no .. frOOl thele le990nl ,,~en if you Bre not 
about to use the c~uter. 

1 
.. . ~~~-

"!'1l",\.; ". . .. 
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ANOTHE R PROBLE'" 

You c~n progr ... frO/ll th .. ".rPf'ntr~ ''''''1' to t~ bak"c', o"en. We hope 
~"U could .tart to d .... l "'itll "1",,,.£ <my r .. petiti~ ... tl .... t". 1I,1ng ,1"1'1 .. 
('O"'t. ot tl_ .. nd .. ner! .. 1", . 

.\ baker .. Ishn to kno .. t~ C08t of preopOldng various calcn ...cI psslriea . 
The ooain U'IQr~IMt. ore sh'8)8 ttl,e ._: 

[",. 
nour ..,,, 
Iii lie 
l!argllrine 

';ow th .. prie .. , of thelM! basic ,ngr"d,ents vsry each "le'elc, but the recipes 
and the quontily of cak ... and p"ntru'9 baked r...aina constant. The baker 
....... <15 8 prQ<Jr""" ..tIich COIIPuteli ttl<" tohl coat of inqredlienta and the cost 
pt'r it"', for the following daily b .. ke. 

SPOO-C( CAK(, 

24 ('N" 
, ib rlour 
) Ib Suqar 
) ib 1Iolr'l8r1ne 

SC()'o(S, 

~ Ib f ItItlf 
, Ib Harqarirw­
, p1 Hlik 

P,,"',IRf, to IOI:>ke !til tart. 

Zlbllour 
I Ib H1irgarinc 
'\ pt HUk 

1 001E'. 

/I ooZE'< 

The baker buya flour In ~ Ib baoJ" eqga by the dolen. """lar by the .tone 
(14 lba) , and -oNjarine by ~ 28 ib baq . and .1Ik by the gallon (II pinta) . 
On one Wf!ek the prices .. ere ItS follows, 

P ROIILEW 

(911a O. SII ieu per dolen 
Hour 6.8\1 ieu per S6 lbl. 
Sugar 2.5" ieu per It one 
Hilk 1f.1I1l' lI:u per gallon 
t-la rgllrine 11.00 leu per 211 Ibl. 

ltr"iUr. IlASIC progr_ to e~ute totsl eosl of inqredlentl snd cost 
per itell. 



SOLUT ION 

1G' READ E,F,S,t.ll, t.l 2 
21 OATA .5,6.8,2.5,.8,8 
311 PRINT ~ THIS WEEKS PR ICES " 
H PR INT ~ EGGS PER DOZ EN " ,E 
511 PRINT " FLOUR PER 1/ 2 CWT " ,F 
6 11 PRINT " SUGAR PER J.4L8", S 
H'I PRINT "t.lTLK PER GALLON",!.Il 
8 11 PRIN T " r.AARGE PER 1/4. CW T", t.l 2 
911 LET C .. 2 · E+3 · F/S6+3 · S/1H)· t.i2/28 
leG PRINT 'SPONGE CAKES COS T" ,C/12 
lU LE T S1 -- 2 · F/56+.5 · !.I2128+t.i l/8 
lU PRINT 'SCONES COST EACH",SI/48 
13 0 LET P" Z· F/56+!.I2/28+ r.A l · .5/8 
140 PIIINT "PAS TIIY PER TART COS TS " , P/H 
'I 5IJ PIIIIH " TOTAL COST OF INGREDIENTS I S" , C ... $ I +P 
160 END 

READY 

'" THIS WE EKS PR ICES 
EGGS PER DOZ EN 
FLOUR PER 'I / Z CWT 
SUGAR PER 14L B 
r.AI LK PER GA LLON 
!.lARGE P ER 1/4 CWT 
SPONGE CAKES COS T 
SCONE S CO ST EACH 
PASTR Y PER TART COSTS 
TOTAL COST OF I NG IIEDIENTS IS 

END AT 16i 
REAOY 

., 
'. 8 
2. , 
. 8 
8 
.229 762 
.IIU11 9 
.111'157 1 

llere are 8OIIW! no t es on t he prograra , t o up!ain i. t , 

Ll NE 

Iii READ all the costa 
216 reed in all the cosl (lATA 

3.B2 14 3 

) " to BII The c,"",utl!r pr i nts out all the costs so we can chl'('k 
that our OA TA was accur ately entered . 

911 C is the coat of a do~en sponge cakl!B . ""te thfo WJl ~e cal, ulat. 
the cost of E99S . rJour, Sugar and Hsrgarine. 
for ew~lI! Eggs cost [ per dozen: so 2 dozen e<Jqs coat 01. 
rlour costs r per S6 IDS, so) Ibs of flour cost ' . rl~(,. 
and so forth . 

1i!'11 The cost of each "Ponge ia C/12. This is PRI\h~,j. 
1116 and 1411 are si .. i18r to 9" , but for SI (scone~ md P (p"5try used 

tarts) respectively 
'29 and 14(1 are ai_Har to '''il, bot PRI'IT is for the cost of !lCO""S and 

tart pastry 
159 This PRI~Ts the total cost of 12 sponge cakes, 48 IICOfl<'S, and 5" 

tart-past r ies. 
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SU I" ' I.t:MENTA RV I.ESSON I 

GETT ING STARTED 

There Ue ..any diffe rent type8 of ~uter. We can't t e ll you how to use 
ali the different types of "",chine you ""'Y Ml!f!t in your car"er 88 8 
c~uter progrllllllllCf. Instead we will show you how t o access II c"",,uter 
through 8 time- sharing bureau . Thi m is rathe r 8i .. 11 8f to t he logging-in 
procedure used by all on.line COI\1>utl'lrB . but you will hav" t o check in the 
operator' 8 manual before trying for yourself . 

fir s t o f ali, make s ure " ve r y thing i s plUC)ged i n and the powe r i s s witChed 
on , With 8 ti-e- sharinq termi nal, yoo wi ll have in f ron t of yOU a tel e type 
or \IOU, 8 modelll , and 8 telephone . Hake aUfe you r teletype or t e rmi na l 19 
switched to LlN[ or fUll OtJ>lEX. Thia allows the c~ter to ennt r oi t he 
printer independenlly of the ke) boll r d . The t"letype is used in LOCAL Or 
HALr-OlJPLn for off-line preparation of proqr","s in a botch-processing 
syste<!' . 

'"0 .. you must establlsh " telephone link to the c~uter along ><flich the 
data IS t ran9ll'itted. The COll!Pu l er has Its own telephor'l!' nuoober _ d i al 
this and the co~uter .. ill ans~er .. ith a high_p i tched continuoos tone -
QUite unli ke any thi ng ~ou would no rmally henr on the telephone . To 
establish a COlV>l'(;tion you press the button marked o.\U, on the top of the 
telephone and the t eninol will hiccough to indicate a connection has been 
""'de. ~n 't pu t t he handse t back on i ts r es t - t his Will clear down t he 
line ant )·ou .. il l have to r l!dial . 

The next step i s to "ake up the c~uter. This varies acco rding to t he 
cOll!Puter. SoIDeUooes pressil'XJ the R(T~'1 key once o r t"lce does the trick. 
On ot her tllBchines you hove to p ress the [SC key - ' (scape ' wh i ch is 
I OC8 t !!d on t he left_hand s ide o f th!! keyboard . 

The c~uter will t~pe back 0 fllf!ssage identifying itself, telling you th!! 
dote and tiM and then Bsking you for your lJS(R IDentific ation, Le , it 
prints ' US(R!D. Usually thia i s a numeric code which identifi es you t o 
th!! cOll!Puter, your c~ut" r tiooe .. ill be charged agsinst the account 
identified by thi s no..nber. and all your programs .. ill be re f e renced .. ithin 
th!! cO/lllPuter by lhia nunber. It' s i~rtant that you get it right. Just 
to ma ke sure. IIIOSt cOllWlll!rcisl c~utcr 8ystems will SI 90 ask for a pass .. ord, 
which is a jumble of 4 Dr 5 l etters. To keep the password secret. it is not 
typed on the print-out. but you have to pre~s the right keys 8I'Iyway . H.ake 
B ," istake and the conopuler .. ill let you t r y again . rail three times BOd 
your telephone line will be disconnected . Thi s precaution i s to prevent 
unauthorised users acce asing your c'""Puter progra .. s, Bnd charging the 
co~uter ti"'l! to you . Security meaSUreS like this are very i~ortant when 
confidential bus i ness data i s being processed . 

Now you are connected to the COIIiIputer. The executive is in charge , and it 
is waiting for your firs t conrnand . As .... exp19ined in lesson 4 you now 
type R~ BAS IC and the executi ve prepa res the co-puter for your BASIC 
ptogra. - be it Cl..O or t.(W . 



OK - the cOIIIputer is on lind BASIC p rograms can be entered and executed . 
10 enter your progn .. you .. ill have t o becoooe very f .... H iar with the 
t er-inal keyboard . The picture belo .. shows a typical coqlute r terll i nal 
ke yboard. 
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This type o f keyboard is ca lied IRI_H!l)(, because each key h ils up t o three 
Meani ngs . Three? Ves," norraal t ypewriter keyboard has a SHIrT ke y which 
gele<:t9 .. ith",r <wer or lower CBSe characlers . The cOll1luler ter .. in,,1 also 
has a SHIrT key ..... ich functions 1111 on II nortllal typewriter, although the 
printer on the "",""uler lJSes c(lpilal letters only 60 the shirt key has no 
effecl on the letters on the keyborord . But the """"uter l e rllinal 11100 has 
.. Coo. I ROL key which selects 8 third -ode on the keyboard. Ihe control. 
functions lire not IIIlIrlc ed on the key- tope because there i s no space ; a lso 
the functions of the control keys vary ( r Olll co~ut"'r to c""",u t ,,,r . Thus 
pr",ssiog th", CONTROL key ond the lette r U at the same ti .... lII;]y delete the 
line of the te~t currently being eotered. CONTROl and C Ny cause the 
c"",,,u t er to s t op its current progra .. and return control to the e~ecutive . 

All these functions vsry , you will haye to learn the set of codes used on 
you r particular CO/I'4>u t er . 

We IIIl'n t looed the line.delete function in the discussion above. Let us look 
in .-ore detail how this works . Remembe r that the cont rol code .. ay be 
diffe rent on your c"",,,u t er , but we .. ill use CONTROL!U in this e~arople . 

~pose we are t yp i ng t he program e~"",,, le used in Lesson 4 . lIere is the 
print·out, we haye ooarked the carriage re turns for clarity 

111 READ A,B,X@, 
29 LE T Y : A ' x/~+B ~ 
36 PRON T "Y eQU 

Anybody Can make a t yping .. is t oke . To delete the line we s i llp ly press 
the CONTROl key ond holding t he CON TR OL down press the letter U. Ihe 
c"",,,ute r wi ll dele t e the line froro ,ts .....-ory snd returns the carriage 
of the printer for a new line . We can delete any line o f progrOlQ , da t a 
Or even a c.-.and in th is way provided we cancel the I ine be fore the 
R[TI..fIN key is pressed , 
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Pleas" lH!ar in lIind that you .... y use B d; fre ~eflt key to de l e t e a Ii"" , 
This e~a~ll! si~l y shaws you how tnl! <:oo t rol key is used 0f1 ce rtain 
.,.,....,u t ers . Some """'Pulers use \. which is typed by pr"ssing "shirt" 
then pr essing L. to erase .. line . You .. ill have to discover, by ask i ng . 
or by reading the manual . how yOlJf cOIIIPute r erases 1\ line . 

We con al90 delete individual characters using the RUBOUT key . lhe 
RUBQUI key efases the last character typed , press the RUBOUT key twice 
and it .. ill del!'le the lost character and the last but one . And 80 on . 
The """'Puler shows which characters are beiroJ .. rased by repeating thPm. 
Here is an e~~le: 

THE I(lNG ANG 

/' 
nere l~ tne 
mistake but 
we na~c 
typed past 
the mlstake. 

I/~ TITLE 

L 'I~.' .",~IIO. 
that characters are pressed' errOr and car r y 
being erased. tilleS, the on typing . Ih .. 

,,,,..,utef slaah tells uS 
prints the the efase i.s 
erased !:o"fllet .. . 
characters 
ItoG(NB 
the re is also 
o !lpsce) in 
reverse order . 

Some c~uter9 respond to the RL.eOU T "itn a back-arrow t o indicate tile 
erased l'haTaclers. !lere is an e K""" l e; 

THE KING ANG I~~.D I I S A F I LIJ TIT LE 

llere the c"",,uter does not repeat the letters which sre being deleted . 
Again. this WIll d .. pend on your c~utflr . 

The line-delete and chaT9Cter-dele t e functions hll~e nothing t o do .. i t h 
SASIC, they are provided by the e~ecutive which controh the coq:lu t er . 
The eKecuti~e takes the data f r oao the keyboard . stores it until it has D 
c""",lete line, and then decides what t o do with i t. 

In the neKt s,-,>plf!flll!ntary lesson .. e describe SOllIe additional facilities 
provided by the BASIC language . Because these fecili ties are part of the 
BASIC language they should be available on al""'ot all the cCJn'4lu t e r s you 
are likely to eccess , whereas the fm:ilitiea described in this lesson , 
bei.n:J functions of the ..achine e~ecutive , .. ill vsry f rom compute r to 
c""'Puter . 

Go atraight on t o SLPPl(HENTARV l(SSO'l 2. 



SUPPLOIENTAK\ ' I.t:SSON 2 

WORE BAS Ie COMMANDS 

ItlPn you atl! CO<"nected o .... line to the cc.puler lOIld BASIC h runnlnq, 
nuob!or of ..JdltiONI facilities are available to you. 

!hoe .,at useful 18 the .bllit~ to revhce ..t>ole linea of the BASIC 
proqr ... 
Hl!!ra ia an exaoopl", 

U READ A, S 
211 PRI NT A+8 
H DAT A 2,2 
,,' END 

We heva entered tn18 progr_ Into the C'OOIIIXIter and uecuted it. We now 

" 

.. Ish to change the dIota; the DAIA at.t~l ia line flUIIber J0. We 8101Piy 
retype the bne : 

3f DA TA " .3 

Ihe c~uter e~chonge. the new line for the p revious line 3i1. 

(1( , ..t>at is the new prO'l r_? SllIIpiy type LIST ..-d the ca-putar .. ill p r int 
the cOIIIPlete new progr ... 

LI ST 

SUO 

11 READ A, B 
HI P RINT MEl 
JII DA TA 4, 3 
4' END 
READY 

1': 34 :53 

~ you type the RlN ,,_rod, tho! coooput"r lelia you the ptoqr_ btl .. , 
the dala , and the ti.. It aiM) tella you "'*'en it ia ready for II new 
~nd by printing R(I.DY. ;£Ven the word RCMlY .. y not .h •• y. be used. 
SI.e cOIIIPuters print · whenever they are ready. including a • at thfo 
Itart of each line of the progr811 )OU ere entering. It deprods on your 
cOfIIIPuter dilll~t. ) t""refore, if we t¥pe 8 line nunoI:>e r 9Jld a new HIltI it 
should chllnge th" old line and keep the n.....t)er. 

We C.1n delete 1.i.nes by t)plng just the line ruober, lind Itdd new line. tor 
replaee old linee by typing in lines .. ith new nuobera. ror e~DrOple, 
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12 PRINT A-8 

" LI Sf 

SUM 

III READ A, B 
22 PRIN T A-B 
3111 DATA ",2 
•• END 
RE ADY 

HI: 34: 53 

line nullllber 20 he. been deleted and line nuoober 22 h'e been lidded. In this 
cne it would hIove been e •• let to t ype 20 PRI~ r A_6 to replace line 211 with 
our ,.... line. We alway8 nu-ber lines In ten. 80 that __ JInes c.n be 
I ..... erled i ( neee .. .ry . 

If you w .. nt to delete II cOIIIPlete prOQrall Of II block or consecutive lines 
then the OClO[ ~nd ia used. This c_nd delet ... all lInee betwelffi 
the two line .......-.en WIllen follow It, Inc:ludlng t he linea therlaeiwes. A 
bit c~lic8ted: here is an 1'\lIIIIple: 

DELETE U, H 
REAOY 

SUM 

48 END 
READY 

11-t.lAY-U 1': 34;.53 

linu Hf. 22 8fld 111 lwI,e been deleted . Be very careful ..nen using the OCLET[ 
c_nd. 

All these cha"9u hllve been to the progt9!l ato red In the tl!fl9OrEl r y _ry 
of the e~uter. If you have previously a toted the p rOflta. SlJoI then the 
OlD progr_ i . Btill intact In the per-snent .-,ry , and we can recall it If 
nece ... r y USlfl9 the OlD ~nd. Ll!t ' lI do that. 

OLO 
OLD PROGRAt.I NAt.lE--SUI.I 
READY 

LIST 

SUI.I )1- t.lAY-99 
HI READ A,B 
21 PRIN T MB 
3' DATA 2,2 
41 END 
READY 

1,,3.(,53 
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Now w' have our o r lllinal p rogr_ back . 

More often we need to put our new copy of the p rogr am in t o perOl, nen l . t ore 
and to delete the old copy . two BASIC c_nd, can be used . Tile UNSAV( 
c~ deletes the perwr.nent copy of & progI'M. ()'>ce you hews deleted 
.. ith the LNSAVE ~ you will no longer be .bll! to reedl the progr_ 
UlI09 the OLD ~. 

UN5A .... E SUIJ 
READY 

AU qone . 

The other BASIC eoft\\8I1d which dele t es t ne p,r.anent copy ia the R[PLACe 
c_nd. l.8ing REPLAC[ you delete the o l d copy of • progr_ but replace 
it In per.ment _ry "ith the new ccpy whlen h atored in the tlllllPOury 
_ty . The (orat h the __ 8S the lJ'ISAVE ~nd. 

We Nove covered a lot or r.ct. in thia l •• eon. Here is • _ty of the 
BASIC features we have described . 

NAMING, STORING A~ OCl[ll~ PROGRAMS 

M:1oI - thh co.aand tells the c~utet Ulat you "ien to enter II new progI'' ' . 
You can use it ••• rnponse to the QlAlIIUon "'£11 OR 0l0--" or by itaelf 
•• II BASIC ~nd. The cOlIIpUler will rnpond "ith II que.t1on " .. tlf PROGRAM 
'-AK--". 

$AV[ ',-' - Lhll ~ .. ill save the n-.J prOl}r_ .tored 1n telllJMlrary 
_ry i" the COIIIPuter per--.e"t _ry. It c.., then be recalled uelog 
the OLD c:....aod . 

IJiSAVE '".-e' - the oppe,lte of SAV(, thh C:OIIIMod delete, the nOllllld prograr. 
etored i" the pera8oe"t _ry. 

R(PLAC( '..-' - thil ~ repl ace. the old copy of , progr .. with the 
.... copy s l ored i" the telllJMlury _ry . IhuII you ca" recell II ,tored 
p~r" usilll] the 0..0~, .xIify it udlll] the BASIC edititw,l upability , 
WId then replace the o l d copy with the upda t ed new copy . 

(OITl~ PRoc.RAHS IN '[~Rr SJ(R( 

LIST - this c~ CIoU'" the c~uter t o p r i"t the cOl'ltents o f the 
t etllporar y stora 01'1 t he tera l oal. The title , date IIIld ti_ of the progr8/11 
a re a lso p r i"ted . 

LISI " , _ - the coaput er will Hst froe 11 ... I>Ullllbe r " to line ouaber _ 
ioc l ueive . 

OCUT[ 'I._ - t he c:oaput e r .Ill delete Hoe I>Ullllben " to _ Ioc:lusive . 

' 0 add a line _ .hp l y t)'Pe the lil'lll I>Ullllbe r, foJlowed by t he 11l'1li . 
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fo deiI'll' 8 line - Just type the line IlUIIber . The COq)uler will delete 
the I1ne. 

Refl'lellt)er not to usI' consecutive line nuoobeu , lW that you can laler insert 
'leW IleCli,ms of pro"r •• 8S required . 

RtJ<j _ thi8 c~ causeS the coooptlter to e~ecute the prograoo in t~rary 
store. 

IHPOAIANI lHPOR I "~T 114'011111.'11 

How do you stop thfo ca-ptlter once it he. etarted to execute your progr_? 
All ca-putl'r'J ar!' dlffl!'rent, eo you _t find out before you use the 
Mchine. The C"~"tl'r could run up II bill of hundreda of pounds before 
you rf!.liaed what WPS wronq lind how to atop the Mchine. Typically the 
.achille it stopped by prl'lIslnq the ESC key on the ter_l".l {hcape} or 
_tl •• the COIIt>lnation CO\'TRIl. and C, or pressing the R£1, or typing 
SlOP . 
rind ><It, d""'t t .. ka • -~~nc •. 
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SUPPU:MENTARV l ESSON J 

COI.4POT ERS AS CA LeULA TORS 

You """y .... nt to u.n' • computer ror "1mpl,, ac.it'--tle. It 1 ...... "t .. of the 
<>ooop"""(' " pevet , but here 1s hCN to do ie. 

In Lesaoo II and Supplementary Lesson '1 we have defined the dis ti nction between 
BAS IC coornands such as RLf,> , LIST, SAVE , UNSAY( etc ., and BASIC s t atements such 
II'" LE T, PR INT, READ, DATA , and (It) , BAS IC s t atemen t . a re al ways p receded by g 

line mlllt>e r which l eila t he COIIIputer t o IIlore the a t "tetnent in 8 t ""'Pllrar y 
store until t he eo~lete p roqram is acted upon by II BASIC c~. 

BAS IC shtellleflta can a l so be used 88 BASIC Conrnand9 . Here 8re two eXII",, 1"9 : 

1l 

PRI NT J . .. 

" 
The coqluter h89 prin t ed the result of } . 4 

2) 

PR I NT " RE SUL T 15· ... +5+6 
RES ULT I S 15 

lIith no line nurrber the cOIIIPuter will att""'Pt to execute the BASIC stntement 
inaediately; this is called the 1""",",,18t" lIIOde of BASIC . With it you can 
use the c",""uter liS a cslculBtor for simple surns . Of course ther!!! i s little 
point using FH:AO , L[I or EMl, in the i_disle <!lOde because the coooputer 
won't print any t hing i n reapon~e to these ~tat""""'t8. 

Norwol progr9i!lS of thia tyP!!! introduced in te!Son J end l.l are e .ecuted in the 
dltferred OIOde; this definition dis t inguishes the use of line number" and the 
RUN c.-and f r""" the i~iate ".eculion of the IMOIA TE mode. 

The i_dish MOdo! is IOado! MOre powerful by the colon . ftere is an e.emple : 

LE T A ~ 3 ' 3:LE T B:A o 2:PRINT "B ~·,B 
B: 18 

The colon allow" you to write s!!!versl BASIC 8tstements on s single line. In 
the i ...... diste modo! this is useful, since the s tatement s sre e.ecuted the 
instsnt you press the RETLIW key . 

l he i_dial e -ads , snd the use o f th!!! colon, vary with different c~uter 
SY8t~ and you should check in the system llSnUal, be fore stt""'Pting to use 
t hese facilities on your coqluter . 

I f you ca"", frOlll Lesson 5 . continue with Lesson 6. You l18y find it useful 
t o refer t o these ~lementery Lessons if you run into any difficultie8 
u8ing the coooputer ler lllinal . 

If you CSIIII!! f rom Lesson 16 , 90 bsck t o Le~!SOn 17 . 
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