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Betting
Ready for
the dovsragy

1=1 Here's the Plan

Our tour of computer programming in BASIC s about to begin.
Here's u guick idea of where we are headed, how we'll get there, nd
some al the more imteresting things we'll meet along the way,

This book is divided Into four paris:

FaART 1 will t2lf you a little about computers and what to
axpect of them. It will also show you how fo'get the com-
puter ready to “talk™ to you (this is sometimes called
fogging in).

PARTS 2 AND 3 form the main part of the lour. They show
you how o write computer programs, A grogram is a list of
instructions that makes the computer work for you, Toliow-
ing your wishes with great precision and speed.

PART 4 is where the fun begins, It introduces you to pro-
fesslonal computer applications, including such things as
an airline reservallon system, automated game playing, and
a pragram that “writes'" payrol| records,

— = i =y

As you po through the book, you'll find that you are frequently
asked to stop reading, go (0 vour computer, @and try out the idess vou
have just read about, Working directly with a machine in this way is
called ON-LINE computing, The nice thing about ON-LINE com-
puting is that it gives you an oppotiunity to cxperiment. Even if you
make mistakes, the computer will just sit there, humming away. an
obedient robor that doesn’t know whether you are a beginning stu-
dent or the world's g,rmut-c'-l q¢ientist,




OMN-LINE

You'll recognize OMN-LINE sections by seeing ON-LINE |
printed 0 the margin as shown hare: THe reason actuat
computing Is called “on-lina” is that there |s a direct con-
necltion betwean you and the computer made over a tele-
phone ling. ar over almiar wires. You'll see axactly how this

15 done m Sections 1-3 and 1-4.

Work which is done withenr a direct connection 10 o compuler s
called OFF-LINE. Examples of off-line work are reading the book,
domng exercises which simulate {imitate? the nction of a computer.
drawmg flow charts fexploined on pages 47 and 54). amd punching
prigrams on paper tupe (expluined on pages 78825, The best way
to learn computer progriimming i8 1o contmually mix offiine prepara-
tion with an-line compiting.

When vou are ON-LINE, vou will be communicnting with the
computer i o “conversational™ wuy, using a special [anguage called
BASIC. Well have a lot to say about BASIC m this book, but let's
first find out something zbout computers,

1-2 How to Recognize a Computer

The full nume for the kind of computer we will study is “general
purpose dgitn] computer.”™ From now an we'll simply refer 1w such
machines a4 “'computers,’” which is what evervbody does anywiy
The important thing for us now is learning how o use 2 compuler,

Compulers ¢ome i many sizes and shapes, but there are 1wo
general types you are likely lo encounter




Fhe first of these 1s galled a MINICOMPUTER sysiem. As vou
can see from the nume. the computing part of such & system is small
in site — aboul 58 big as the average tekevision sel. Althopgh there
15 some limit on 1he size of the problems that g “MINIY can handle.
it 18 able 1o do very sophisticated things — including all the programs
in this ok

mﬁ.‘:ﬁ'
WSEI S PUTER

(FETETR |

Aa The drawing at the lelt supgests, thers fre
al least two parts 10 & minicomputer “sysiem”™
ithnt » shal “sysiem. means — somethine willy
sevent parts), [ oere 15 the Box labeled M|
COMPLUTER und there 15 ulso an obpect called
u TERMINAL, The terminil looks something
iko o tvpewriter, I is the mienns by which vou
und the compuier will "k or coniriirare
Wl st olhisd

The Farge armovws o e picture show 1hal
vou commumicate with the compuler by tvping
sty bions on the termminsl keybourd. while the
cinmiputer communicetes back by primbing infuog
miation on the paper o the lerminzt,

A mirigoinpater s asiially locsibed right b the
room with the person who is using it amd it %
ity controlled with fermmmals; Why did we
say “usually”? Becouse some mimicompulers are
controlled by dropping o deck of specially marked
cords inte 5 hopper on the machine. If you are
using siich o system, vour teacher will show you
s o mark such hirds, You shoold dlso ke
d look at Section 4=5 i this book, which falks
aboul “batch svstem™ computers that wse card
inpil




The second type of computer that vou may use is the large maching
that reguires o room all to iself, und which moy e muany miles away,
Such machines cin nlso be controlled with terminals; but the ter-
minals are hardly ever in the saume room ns the computer. This is
neproblem, sinee two-wity communication with o computer can take
plice over telephone lings. The setup looks something hike this:

Lising this arrangement, many people can simulfaneoasfy gome
municate with a karge, expensive compiter. The process that makes
this possible is called fime sfureing

Huiw does ume shanng work? Because of the tremendous speed
with which it cames our its operations. the computer can give ¢ach
person all the computing fiime he needs in o fraction of esch minate
thut he is connected 10 the computer. The resr of that minute con go
1o the other wsers By “user” we menn unyone working af un an-hne
termimal), The situation is something ke that of o grocery ¢lerk
tnkeng telephone orders from several customers at the sime time. 1F
the clerk could switch back and Forth from one telephone to another
fast enough, euch customer would think he wus getting the clerk's
ful] uttention. The computer £ that fust, vou think it's alking only
| CRRA T

The picture at the top of page 5 shows the arrangement used by
some time-shanng syvstems. The box labeled “multiplexor™ is o



devide thal sgueeres severnl dompuber Conversations nfo. one

“lensed™ 1elephone line used exclusively for computing, Users need
vl dhid g local numbere that connecis them 1o the multiplesor,

i | e Fime 5-""r'|"-'|-'l|| Ceriautor

To make things clearer. let’s continoe this discussion by con-
lering the two types of computer systems separilely. You neecd
| only ihe section th' " corresponds (o vour 1ype of computer

|« 2 for mimicompufers for time-shanng computers),




1-3 Getting Ready to Commumnicats with =
MINICOMPUTER

I'here are three things vou shoold doc

1. Make sure (by asking someone} that the MINCORSIT== =
turned on and ready to accept instructions wrten = SESSE
(It may be necessary to “load” something calied the SASE
compifer nta the computer. This will have ™ be Stoe Oy
someone familiar with your maching That word “compess
 axplained on page 100

2. Check lo see o the TERMINAL is switched on (i not, turn the
knab 1o LINE:

fdirE omg e willy Viamengl goig Oitvoe. Egpuipaemant

3, Type tha Iottars SCR an the terminal (this s shart for SCRatch
It erases anything thoat still might be iett from the last parson
who wused the compuler] and then push the key marked
RETURN {shor! for carnage raturn)

Yoou're now ready 1o Iype i b progrom, Skip (o Section =5




1-4 Getiing Ready to Communicate with a
TIME-SHARING COMPUTER

You might want to lance enviously at the instmctions for the mini-
compuier users, They had a rather simple explanation of how 1o get
the computer ready. Time-shasing users will have more things to
consider. glthough the process is much easier to do than to read
ghout, The eyaer steps vou should follow will depend on the par-
ticular time-sharmg svstem that voo are using, and the best way to
learn is to have someane show yowu, The instructions that follow
shoald help in & generil way, however,

The first thing vou have to do is call up your computer, Telephones
are used with terminals in two ways. Chack to see which type vou
have, and then read the correct column,

A, BUILT-IN TELEPHOME
1. Push the button marked GHIG

: )
e e e P e e sk At A
e we rog H{m ’C{j
AR

2. Oial the telephone number of the com-
putar. The computer should answer with a

high-pitched whistle

4. Prabably, yau should push the FOX button
on tha right side of the terminal, (There ara
some systems wherg you shouldn't push

4, Mow LOG IN as described below.

hy =&

B. TELEPHONE SEPARATE FROM
TERMIMNAL

. Turn the kneb an the terminal to LINE.

. Thare should be a small box called an
ACOUSTIC COUPLER near the telephone.
Switch it OM.

4. Mial the telephone number of the com-

puter. The gomputer shauld answer with
a high-pitched whistle,

4, Place the telephone receiver inte the
coupler a8 shown in the diagram.

5, Mow LOG IM as described balow,

LOGGING IM is the process of identifving yourself to the com-

[ this butlon — ask 1o be sure.)
|
|

puter. This is nocessary because the computer has many people
using it, and it has to know who vou are in order to keep track of the
work you do,

We'll show an example of logging in on one particalur time-sharing
sysiem. After reading this. vou should write down the procedure for
the particular system You are usimg, since it may bea little different.

¥
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So that you can follow our discussion of logging m, we've
included a picture of a terminal keyboard, 1 would be a good
idea for you to locale 1he various keys as you read the rest of
this part of the book. You will notice that the 'etters always
print as capitals. You use the SHIFT key only when you want
to typs ong of the symbaols at the top of a key For exampizs, if

I'he method of LOGOGING I that we'll show vou is that of Time
Share Corporation m Hanover, New Hampshire 03755, which offers
a time-shanng serace, Since this service uses only the BASIC
npuage, the LOG-IMN is especially easy., You simply type in
HELLO- followed by your identilication numbers, o comma, nmd
vour password, us shown o the (sl ling below, Nofice that no

spaces dre typed in this line. Now press the carriage RETURN key

I vou have dane sl thes correctly, the computer will respond by
tvping o reply like the pest two lines shown, On somea Thme Share
Corpurilion connections. another line giving the time s mcluded,

The user fyped this ne, H260

15 his identification number
| anid BUD Is his password

A means p;es.s_.l
the RETURN key

of HELLO=HZAHD. PUT B

The compuler typad 1his re-

sponse. [t i5 now ready to)
accept mstruchions written |
i BASIC,

e HELLO FROM TEC

4

REALY
e _____,_—-—'—'_-_

.| Weve used a box wilh a curved line at the |

| ‘bettom to indicate paper taken right off the
ierminal. This |5:a siandard symbol and will
be used in the rest of the book




Since anvone can see the passward onge it's typed, your teacher
may tell vou 10 insert secret “control™ letters i the password vou
use. For example. you may be 1old that the password s BUP .,
P is called “control P You tvpe it by firsi presaing the key marked
CTRL. and then (while still holding the CTRL kev down) pressing P
The computer will “know™ yvou did this. but nothing will pris on
the page for unputhorized persons o see,

NOTES FOR USERS OF OTHER TIME-SHARING SYSTEMS

MITE In our example of logging in, tho user was the lrst
one to type. On some tima-sharing systams, the compuler
t¥pes 8 shorl message (like the date) 85 5060 85 you connect
the talephone. Then it's your turn.

£ o In our exampls, the compuier Was ready 1o accapl
programs wreitlen «n BASIC right aftar log-In. On systems
thal offer othar languages in addition 10 BASIC, you miay
have to lype the word BASIC during some part of the log-in
procedure 1o tell it which langusage you are going to use

i Some time-sharing systems ask you the question
NEW (R QLD? right attar log-in. This means that the com-
puler wants to know whether you are going 1o work on an
old program that is storod |0 its memaory of write a new ane.
Your teacher will tell you how to handla this.

FINAL CHECKLIST FOR TIME-SHARING USERS

1. Do you have the telephone number
tor your computer?

2. Do you have the identification number
and the password you are 1o use?

- * e -

3. Do you have & sampla af an actual lag-in
S285I00 On your sysiem?

. Wara
Get the missing  NO  the answers to YES
Pl n
||n1urmnhan , all ?.&Eg‘:‘ﬂ‘:’ P e

and upward!
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1-5 The BASIC
Language

L p B 2 s
ERANCALIS T

HARLA (ISTES

oL Now that vou have the come-

puter's attention, what do you
say o 11?7 Well, os vou may
suspect by now. the “cone
versation™ that yvour carry on
with a compuier through a
termunal can’t be in ordinary
English tor anv other “natural™
[anguage). Instructions to a
compuler have to be writlen
in a specal programmng lan-
guage

A number of such program-
ming fanguages have been de-
veloped for “conversational”
computing. The most popular
of these, and by far the best one
for any beginner to master, is
culled BASIC ( Repinner's All-
purpose  Symbolic Instruction
Codle).,

Computers don't actually "understand’ BASIC. Thev translale
BASIC mte machine code, something that [ooks very mysterious
to human belngs. The translation 15 done by a special program called
the BASIC COMPILER. Fortunately, you don't have to know
nnyvthing about the COMPILER, since it is wsed automatically
anviime you BEL'N a BASIC program

sentences writtenan BASIC are called starements. Let's compars
some BASIC starements with English sentencés that we might use
1o imstruct a robot-like characier called XENON. We'll imagine
that the Enghsh fnstmictions are coming from & tape recerder.
1Don’t take this comparison too seriously; it's only meant 10 give
von o rough idea of how the computer inerprets BASIC.)

SERETLEN

ENGLISH SENTENCES BASIC STATEMENTS

Attention Xenon. This s H260, BLD speaking, Please mam- HELLO-H280.BUD |
arize the following instructions
Do not pxacute them until you ard fold to

1. Tha chalkboard behind your desk has sevars| =quares 1 LET X=9
drawn an it. Write the letter X next to one of these, and
than write the aumber 8 iaside this squars.

2. Now write the lelter ¥ next to another square. and then 2 LET Y=12
wrile the number 12 inside the sguara,




3. You'll lind a large piece ol paper on your desk. On the 3 PRINT "PROBLEM 1/
firgr line you are o prinl "FROBLEM 1.7

4, O the pext [ine of this papar you ara 1o prnl tha sum of 4 PRINT K4¥
the number wrilten nexi 1o X-and the number writlen
next to Y

5. On the naxt hne ol the paper you sre to print PROBLEM & PRINT PHOBLEM 2
2

6. On the next lina of the paper you are to print the product B PRIMNT X%
ol the pumber written nexi fo X and the number writlen (Motice that multipli-
raxt oY catian 5 indicated by

¢ in BASIC )

7. This is the end of your insiructions T ENMD
STAND BY
You arg now ¢ommanded 1o pxecuta the preceding instruc- RUN
tions — Begin

—_

g BT
~| i H'_-'!I:l'i-:‘lL:J
; e

By now viu have undoubtedly noticed than BASIC iuses very few
words compared with English, BASIC also requires that you give
yoour instrucions o very small “yeps” —one thing at- & fime,

We won't say amy more about BASIC for now. since that's whal
the rest of this book woall abour, IF you didn't follow all of the pre-
ceding discussion, don™ warry nbout it, We'll go through everything
slep-by-step in Part 2

The important thing to do now 15 1o gel ON-LINE so thiat vou can
et a teel for how all of these idens work on 6 real compuler

11



@ STEP 1
(GETTING THE
COMPUTER
READY)

@ STEP 2
(ENTERING YOUR
BASIC PROGRAM)

@ STEFP 2
(AHUMNMNING YOUR
PROGHRAM)

@ STEP4
LLEAVING THE
COM=UTER)

12

1-6 Putting It All Together

Here's a summary of how the things discussed 5o far go mg-:lh:r
during an ON-LINE session, Thers are reqlly four major steps in
wiy OMN-LINE scasion,

It you are Timae shanng

It you have a | Min
mirnggmputer, tollow OR using time sharing fal-
the indgtruchons g Iowe the instruchions in
Section 1-3 Section 1-4
/
/
\ !
y ‘

Mexl you type your program [in-
structians) in at the terminal,
uwsmg the language BASIC The
compuler won | carry out these
insiructions al this Lima) i just
slorgs 1hem in s memory

!

Mow you fall the computer o carry
Qut your instructions by typing
RUN. It wall then follow your in-
structions and print any reésulls.

\

\

'} A

ﬁne ECF! fshort A

This is also
callad
CREATING
A program

This 15 also
called
EXECUTING
a program.

for-scratch) o

Typa BYE Tirn:sharlng
{short for good-Byel On

“arase” your program R some syslems you may
from the compular's have fo type LOGOUT
mamary. {ask o be sure)

\ |

L]

¥

Turn aff the eguipmant i no
orie gse s going o use L




e L L e N T TSN

e

o Bl p pg el

ON-LINE OM-LINE OMH-LINE OHN-LINE OMN-LINE OM-LINE OMN-LINE

ON-LINE

1=7 You're On!

I'he time has come for your to try out these ideas at a real computer
terminal. even thoagh you have not vet learned to write your own
programs m BASIC, Follow the directions below. You can't hurt
anvthmg: so don’t be afraid to maxe mistakes. (The examples in
Sections |=8 and =9 (llustrate some of the things that mav happen.)

Step 1

Slep 2

et fhe computer ready by following the directions in
Saction 1=3 if you have a mini ar Section 1-4 1 you use
time sharing

Type in your BASIC program. Use the example from
Section 1-5 [remamber Xenon?),

If you are in the middie of a line and make a typing error,
press the RETURN key, The computer will then print
TTY or a message saying it found an error, Frass the
RETURN key again and type the entire line over again.

ROTE Some compuier Systems have addilicnal
features for correcting arrors, such as use of the
ESCapa wey, or cartain special charactars like —.
Youll have 1o hnd cuwt what these are on your
systam from your teacher ar the instructicn manual
thal came wath your systam,

Here's what vou typa:

| LET X=2 Y

g LED Y=12 Ly H means press
3 PRINT TPROELEMI™ A the RETURM Koy,
4 PEINT ¥ey A

5 PrINT "EFROELFM 2Y H

£ POINT Xe¥ 7

T EME B

In case you have made a fow mistakes and wouid like
to be sure that you have corrected everything, just type

LIST &
The computer will type back all the BASIC statements
that it has stored inits memaory.

I you sea something you don't like in one of the state-
meants (for example, statemaent 3), just type it over. Tha
last version you type of statemert 3 is what counts —
all other varsions are arasea

Even though you may have putina “ravised’ stgtement 3

Aftar statement 7. the compuier will put stalemeni 3 back

in order. To check this, just type LIST again
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DN-LINE

M-LINE

ON-LINE

LIk LINE

LI -LINE

Step 3 Now you'ra raady 1o see tha camputer execute (carmy cuth
your Instructions. Simply type:

s 8

You can typa RUN as ofton as vou like. f you get tiredof &

seping the same answers, you can change some of the
statemanig in your program, For example, you might

type:

e This changes siatemenls
ét?: ::13 & — 1and 2 only; statements
sim & 3,4,5 6, and 7 ore still In

the compuler,

What do you think will happen?

LOTE I you wish Yo defete (gel rid of) some state-
mants, jusl lype the ling numbaerz followad by a
carriage RETURN,

EXAMPLE: If you type
IE
£ R

statements 3 and 4 will be arased from your program
(torever)

—_— —_— ———

Step 4 Leave the compular. if you are the last to use it for the
lime being. follow Step 4 of Section 1-6

1-8 Example of a Perfect Session

Let’s first show what happens when someone follows the préceding
directions without making a single mistake (which just about dever
happens®)
W07 The rest of tho oxamplas. in this book are shown as
run on A terminal connocted to the computer of Time Share
Corporalion, Hanovar, New Hampshire (03755

The details o! logging (n and out, the wording of arror
messages (shown in the next section), and the manner of
correcting typing errars may differ slighily on other systems, ‘
However, all the BASIC programs In this book will run on
other systams,




BN Iemme_a o

Here's our perfect session (notice that this stndent has made state-
ments 3 and 5 a little "Fancier™). From now on we won't show press-
ing the RETURN kev: this must be dope after cvery fine typed by

the user.

Hrl LO=1User's identfication number and passworg)

LET ®=9

LET ¥=1#2

FRINT "CROPLEHM | (S5imi
FRINT X+¥Y

FRINT “"PROFLEM 2 {PRODUCTIY
FRINT X*Y

EME

iy S R R L B e B

Z

PROBLEM I CStM)
e

ELEM 2 CPRODUCTI
108

b2 00
| LET X=99
2 LET ¥=49
AN

-

END
EYE
D02 MINUTES OF TERMINAL TIME-

[

|Prugram craation

: | Program exacution

. i Program modification

 Execution of the |
madifiad program

«— Log-out |

15




1-9 Example of a Normal Session (the Kind with
Plenty of Typing Mistakes)

HELLO=!user's identification numbar ans pessward|

e HELLO FROM TSC * Student lorgol second ™

READY The compuler typed ERROR. On the Time Share Cor-
poration system, If a student does not s8a what his

1 LET ¥X=g9 | error was, he lypas 7 and presses RETURN, The com-

2 LET Yel2 | puter then responds with an-explanation as shown,

3 PRINT "PROFLEM 1 § m—— SRR — 4
EFROKW? NO CLOSING QUOTE — e

3 PRINT "“PROPLEM 1'- tudent types tn statement 3 correctly,

&4 PRINT ¥w+¥Y B —— — — e T 2

3 PRINT “PROHLE® 2 | This time the student sees his error, 50 ha |ust presses
ERFOR RETURN and relypes statement 5,

S PRINT “FROTLEM 2 e 4
& FINT XeY. —= The student misspelled PRINT, The\
ERBOR? MISSING ASEIGNMENT QPERATOR oxplanation is no help o a beginnar; =g

& FRINT XY ne just checks the spalling.

7 EMT Bl 5 e :

LT == Let's ses whal wae have,

T LFT Xeg
5__"3-11! Y= |2 =
3 PRINT "PROPLEX " - &1l the arrors have vanished!
4 PRINT ¥é¥ pe— e
5 PRINT "FROTLEM &Y
& PHINT XsY |
T IEND

e -
B C—_— Ler's try it

FEOELE™ 1

8L - =1
FEOELE™ 2 —— | It works' |
108 ;

'ENE

-_TI_mE lo go home.
DOR MINUTEE OF TEPINAL TIME.




One last suggestion — it will be a good idea
1o save vour firsl successful progrom as a guide
for vour next (PNCLINE sesaion,

!_KWi 1-10 More Programs for You to Try

1]

| Fhe rest of 1his ook wall be devoted o the "arr of programming’ m

the BASIC Linguage. However, you may wanl to mun another pro-
gram or two st for the fun of |t before reading on. Hers are two
short programs vou can try. We won't explain them here 1t ull. ond
we won't 1ell vou what happens when they execute. You'll tind out
after vou ype RUN.

Program 1 | L0 PRINT "THIS 15 A COMPUTEER"
20 FOR H=1 TO &

30 FRINT "WOTHING CAN GO™

&y FUOR J=] T 3

50 PRINT "“&RONC"

&0 NFXT J

T NEXT M

RO FND

“""H.\_‘_-_\_\_ d._._'_._,_-—'_"_'—-_‘—-u

Program 2 | 10 LET Y= 1970
0 LFT P=20D

B R i

T

A% PRINT "™EAR“."MILLIONS OF FEQPLE™
40 FRINT ¥YeP

B0 LET ¥=aY+5

&G LET Pa]«2*P

O OLF Y*>2070 THEN 90

20 OTO a0

90 ENE

RUN

--_-_-—-_

Remember — you're not eapected 1o undersitand how these pro-
prams wiork {vou will at the end of Par 2 of this book) They are
given here in case you want 10 iry out your computer system amd
become more famdlisr with using a terminnl, You'll also find that the
experignce will help vou understand things a groat deal better when
yvou return 1o reading

17



2-1 The Basic Vocabulary of BASIC

Now that vou know how to manage an ON-LINE session with vour
favorite compuler. we can turn our attention 1o showing you how 1o
wnle your own prograns in BASIC, We'll do this in Part 2 by con-
centrating on a dozen Ley werdy mn the BASIC language, The
amaring thing is thst vyou will get along very. well with this small
vocabulary and be able to wiite interesting programs for the ¢om-
puler. (In case von're wondering, Part 3 of the book will extend vour
Th& vocabulary o include about is miiny more key words., |

Econom
y Each section in Part 2 will show you how to use a faw kKey
TUUF words to make BASIC statemenis. And once you have
learned how to put a couple of statements together, you'll
have a program It's as simpla as that — key words are used
Io make statements, and stalemonts are used 19 make
progra

The &ev woerdy that we'll study in Past 2 of this ook are:

PRINT
END

LET

IMEUT

GOTO

IF .. THEN
STOP

FOR (STEF)
NEXT

In additson to these key words. we'll also wse the three commands
that vou have already met:

ST
ALY
SCR {SCH is shorl for SCRATCH)

18



r
-

First stalement

] Sacond statament —

Comrmand |

What's the difference between o key word and a command? A key
wird is never used alfene. Tt's always pare of o BASIC statement
that has some other parts 1o it. (We'll soon learn what these other
parts are.) Commands. on the other hand. are used by themselves,

For example, here™s a sillv little BASIC program with two state-
ments followed by a command;

HEATY = Other parts of the statement
N EREINT “SUFEBETASS =

ban ENE Program

..H'r-.i —

EUPEFSTAR-

"_.__,_F-'—"_'_'_—__-—-__" Gﬁplﬂ

i K oy words :

Statements ure mstructions to the computer. The computer stores
these instructians in s “memory,” but i doesn't evecwre them (Carry
them out) until you say so. You do this by lyping the command
HUN. Then the computer execules all of your mstructions. Any
results that it prints out after vou tell it to RUN are called OUTPUT.

| NISTE The word READY at the top of the program shown ‘

above is printed by maost computers after you have logged in
correctly, it means 1hat the computer |5 ready to accepl a
BASIC program

Most compulers also print a message affer you run a pro-
gram to indicate that the QUTPUT s complate (END, DONE.

| RAN, and soon), The Tima Share Carporation systam types
EME inol shown' in 1ha prini-oul abova),

2-2 BASIC Statements Using the Key Words

Let’s look af the outline of 4 BASIE progrim that uses only 1w key
words: PRINT and END.

— ol e FHIMNMT &8s sea y— 1
These ara skeleton - o asr PEIRE svesie |This is going 1o
EEI:: stalemants. So———a| oo s FRINT oiveses |bo our pragram,

"l aas EMNL

R

I'he dots mean thst something s missing and must bé inserted m
these positions before we have real BASIC statements,

18



To illustrate what the missing parts of 2 PRINT sl
be. let's look at an example of a pro=es weh tiecs PRENT sSSiies
menis and ona END stalement:

REALY 1|
|0 PRINT "DEMONSTRATION™
20 PRINT "2+8 15 -
30 PRINT 248 '
a0 END

AL

CEMONSTRATION
g+E 15
i)

The first thing yvou should nolice s that every BASIC statement
starts wilth a (ine nuriber. This can be any whale number from | to
9999 4do ot use comnias in wiiting farge numbers for 4 compuler),
The line numbeérs serve as @ guide to the computer in RUMNning the
program, telling it in what order it should carry out your instructions

MNesl comes a key word, Suppose that the key wondl is PRINT..,
What comes next? &

One kind of thing that can follow PRINT is shown in statement]

100 i our example:

One of the things you |
can put after PRINT

16 PRINT "[FHDNETP;'&TED?-}" IEE any FFEES_SEQE you

- T e —— | Wanl, provided you
Line number | Koy word put it between guota-
— tion marks.

When you say RUN, the computer will obediently print back ".r
whatlever was Lyped between the quatation marks, however there
i5 et thing vou can’t have inside the gquotation marks — vou can™t”

have another guotation mark. 1T you sav. for example,
i

" A
10 PRINT "THAT'S A "HOT" ISBLE" =

0 a computer, i will not prnt what you want. Il may not accept
the statement at all and simply primt ERROR. &

To get aronnd REA DY
this  limitation, o
vl can use I3 PRINT "THAT*S A "HOT" ISSUE"EJI

sipgle  quotation 20 ENE
marks as shown RN
at the right. '

THAT'S & 'HOT' T1SSUE




What else can we pul after PRINT? Take a look at line 30 of
our example, In this statement we ofdfn't use quotes:

30 PRINT 2+2
When we RUMN the program, the ¢computer will prmt 4 for fine 30,

In other words, if vou don't use quotalion marks. the compurter will
calcutate whiat's there, ond then print the answer.

MOFAL H you don'l use guolation marks, you had better
have a numbear or a numernical expression thal can be-calcu-
faled using arithmetic (Later on you'll learn 1o use vari-
zniss)

By now you have probubly poticed the symbols that computers
yse for doing anthmebic:

=

» means add

- Means subtract

« meéans mulliply (don't use =)

¢ means divide [you're not allowed o use +}

These symbils are also called operators; There is one otheér aperntor
wsed by computers)

| mpeans axponentiate

{Some computers use ++ instéad of * )0 Don't let that word “expo-
nentinte’ worry you, All It means is repeated multiplication. Thus,

2




314 is shorthand for Y=3=3+1 |n other words. 314 means “inke
the product of four threes,” Wailch:

|RFADY ' REBLY
|
AME ;
10 PEINT 314 S O FHINT % 3%3s2
20 FND RESDLT | PO END
LN FUN

"-f-.l_____f-"""") ---,_.H : ,.e—""/

REALY &l

10 BRINT Bed Ef Exercise 1 Write down the output you think a
20 PRINT B-4 i g campuler would produce after it got the
A0 PHINT Bea L2 signal to RUN the program shown at the left,
a0 PRINT R/4 o (This is callgd simuwlating a compuler run
S0 PEINT BaOFdsD 2 It's very good praclice and It can come |n
&0 FHINT «S5¢8 g very handy whan you are trying to find a "bug"' "
70 PRINT 3r3 =1 N (errar) In a program }

BO PRINT 10sF=7.7 r

90 FPRINT 2+4-¢& gl Cheatck your nnswars with those printed upside
100 PRINT S5wi+3 down at the laft

110 PRINT a+3#5

120 END KNy

L LA

Don't feel bad if vou were puzsled by statements 100 and 110

There is really no way to predict what
100 PRINT 5+4-3 ar 110 PRINT 4+3+5 '|

will do unless you Know that compuler séientists once dgreed that |
multiplication should be done before oddition in n given problem. |
Thus, in line 110 the computer will firss cadoulivte that 3+5 is 15, and |
theer ndd 4 1o get the answer 19,

Bur suppose that's ool whist o wanl — then vou must use paren-
theses, IF vou type

110 PRINT (4435

then the computer must first calculate what's inslde the purentheses,
This means it first finds that 443 is 7. and then it multiplies this 7 by
5 to pet the answer 35,

PHACTICAL RUuLE When asking the computar to PRINT
answaers {o arithmetic problems, group things tagathar the
way you wan! them wilh perentheses. Be sure thal every
laft parenthesis nas a matching righ! parenthesis




(1)

ey

When in doubt, use parentheses,
They ocan't do any harm—and
they may make the differance ba-
tween a right or a wrong answer,

FOFRRAL

LES

If thera are no parentheses, the computer performs
operaltions by gaing from left to right three times. The
first tima, all exponentiation operations {[ or =+) are
done. The second lime, + and / operalions are done in
order from left to right: The third time, — and — are done
in arder from feft to right.

EXAMPLE: 3+5+213-4/2-3 becomes 3+-5+8-4/2=3
then 3+40-8
then 37

H therg are pareniheses, the compuler looks for the
first right parenthesis, backs up to the matching left
parenthesis, and then applies rule (1) 10 convart avary-
thing inside this inner pair of parentheses to a single
number, These parentheses are then thrown away, and
the process |s repeated. It you use several pairs of paran-
thesas, the computer works from the “inside’” out,

EXAMPLE: ((3+5)=3)/4 becomes (B=3)/4

then g

Exercise 2 Copy and compiete the following:

fa) a+8=_ 7

() (4-9)=__"7

(C) (4+Qp2=_ 7

(d) 4+(9=2)=__ 7

(g) (8=(942))s3= 7

(F} (d=(2+ 21+ (3+1)=__7
(g) S={{8+{9r2))e(3+1))=_7

515 the same as
0.5 to the computer,

M -
LS =

Here are several different computer programs using PRINT,
Simulate runming each of these by wrting down the output vou
wionld produce If vou were o computer,

Exercise 3 Simulate running this program

FEINT AR+44
PRINT 'rann'
FRINT 3#33

PHINT "ARE TWl SECRET AGENTS-"
END

23



Exarcise 4 Simulate running this program

10 PRINT "WHAT BAPPFNEDL IN THE Yiar™
80 FPRIKT 1000+ 776

o FRINT "OR"

L ERINT (20N e Pe 450 ¥+ {0 )

S PRINT "Ok*

6N PRINT (CHelbhe [A) AT 50202 44 |

T OEND _,FJ-J
S L e

Lét's see what else we cun Ju with the PRINT statement. Fior
one thing. we can do several problems on one line,

EXAMPLE
FESEY
10 FRINT 9t Lo SrPsSr a9t 8sG1 5
£0 END
FIn
=] oy 79 #5E | ROOLTD .

B o

The computer calculated the answers to five problems for us and
printed them on the same fine, Motice what the comma does. When

cammis are used in a PRINT statement, they space the answers
into § paris called zones:

s = I = . . — rad . > = =
. FoniE % MiE 4 one 5

£ g1 725 Ls6 ) 55059
~— 15 5paces 15 spAces —e{+—13 SPECES —s{a—0 1'5 spa:ﬂs—---‘?EO EPACES —=
nﬁﬂhﬂﬁﬂﬂﬁﬁﬂF#ﬂﬂﬂﬂnnﬂﬁﬂnﬂnﬁFPFF#ﬂﬂﬂﬁﬂ#ﬂnﬁﬁﬂﬂn##PPP#ﬁnﬂAﬂﬂﬁAﬂﬁﬁnﬁﬁnnﬁﬁﬁﬁﬁq

4




If there ure more than Ave iems in the PRINT siatement. the
computer will go to the nest hine:

REALY
10 PRINT 3 39Ps 36 30 Ik & 39 5, 08 fu 08 T
20 ENLC
RN
3 £ 9 12 15
18 =1 B,
_—'—'_'_'_'__'_'_'_'_'_._'_'_
= __——__._._.-_._'_'_

Another mark of punciloation you should know about 1s the xem
colon. What the semicolon does vanies somewhat from compuier
o computer, bot it s always trog that the semieolon leaves less
apace between answaers than the comma

(dn the Time Share Corporation system, the semicolon puts the
answers oy close together os possihle, There will be one space
between positive numbersbecuuse spaee s left Tor o possible negative
SiifH,

Tiov see the difference between what o comma does and what n
semicalon does on this system, look ot the following example,
iy our computer may do thinps shightly differently . )

=
| READY
10 PRINT 97 ﬂf.ﬂr";‘*ﬁ':r 1#Rs"FQOT™
0 FRINT 97 3vai9*«f8f [ 28" FOOT"™ | ==
W6 ENT L . Molo exira space needed
RN -
27 7 e =185 FOOT
97 1 72 +125 FOOT e T
e
CURCE SUMMARY I you want ouiput Spraad oul, use &

comma: if you wan! output put close togethers, use a semi-
calon Of course, the comma and semicolon are only usad
when you wanl mors 1han one dem on Thesames ling I

25



Let's take time out to try some of these sdess
on & compuler. Before gong ON-LINE, vas
probably should review the section on cormecting
tvping errors (page 16)

(From now on we'll pive our ON-LINE pro-
grams code names for easy reference.)

Code Mame: /ARITH/
Hun the following program on your computer.

OMN-LINE

REATY

10 BRINT "147 + 38 ="§ |47+ 38

20 PRINT 5280#51'" FEET IN & MILES"

A0 PHINT "THERE ARRE":20=26+268: " THRER-LETTER CODE NAMESa"
40 PRIMT "COMPARISON QF 22/7 AND 355/113:".28/7,355/113

50 ENE === |
i—/’/

After you get this program to work; go an to /ARITHZ/,

WAHMMNG WA AN VARMNING WARNING

Balore vou do the next ON-LINE program, notice that its
line numbers start with 100. If you had typed it in right after
FARITH!, the computer would have tried to put the two
programs together with statements 10 to 50 followed by
statements 100 to 150,

ON-LINE

Do you see that if you were then to type RUN, the computer
would ignore lines 100 to 150% it wouldn't look past the END
statement in line 50. So. even though you were trying 1o
RUN FARITHZS all you would gel would he fARITHS onca
agairn.

ON-LINE

To avoud this difficully, you must get rid of the old program
before typing in the new ana, You do this by typing SCR and
pressing AETUAN, To check that there s no program there,
type LIST. The computer will let you know in some way that
there is no program there On Time Share Corporation In-
stallations, the typing would look like this:

SCR | —
LIST=
EMD

WMOBAL SCRatch the old betore bringingin the new, Check
with a LISTing.

OM-LINE

I Thare was nothing to LIST

OH-LINE




OMN-LINE

OM:-LINE

OMN-LINE

ON-LINE

ON-LINE

DH-LINE OM-LIMNE

OM-LINE

Code Name: (ARITHZ/
RUM tha following program: axperiment with changes in it

AEA

oo
1o
Le0
1an
140
150
RLI

LY

FRINT "HAT SIZES IN LDECIMAL FORM™

EHINT E+S5ARF 6+ 03741 Be TAES 73 1+ 1B T+ 1 £ 4 T2 348

PHINT "LHILL SIZES"™

FHINT /8322738, A7 3P 6/ 30 W 382 6/ 00 1/ A2 B/ 08

FRINT "MONEY AFTER IOURLINC %] FOB 1% LaYS = ¥M:orls

FNT
_o—'—_'_._ _-_‘_‘_'_"'-._

A

Tel=s T I‘\-'l .3

t R0

By now vou are probably discouraged by the amount of typing you
hive o do to pet o little outpul. The trouble s thit vou can’t wrile
very interesting programs il the only Key words voo know are
PRINT and EMNB. 5o we'll saeak in two extea key words iFOE and
MNEXT, which we'll discuss in detail later) 1o help make this on-line
sesstion more inlerestme,  You aren’t expected fo phdersiand wilid
these Kew owordy oo ar thus tne, Jost Lvpe them inoas shown,

MOTE Code names with double sizshes

ihdltatﬂ gxira gn-ling pmgrams
= i - Code Name: //MULTABLE!/

FESLY I

10 PRINT ™ MILTIFLICATION TABLES FOF 104 11s AND 1p™
R T e e e R e et e e R i R "
a0 PRINT |
a0 FON Xe1 TO 18

50 PRINT Xi™e |O0e" e [OeXi el j="10de | 1y¥] " [ 2=""10a | D
&0 NEXT Xx

T0  ENL

Fin
— _____,__,__-—-—""'—._._._-_'_

| MOTE PRINT with nothing alter it produces what |s called

A line feed. This means that the paper "'feads” up ona axira

lina. Thus, the affect of line 30 above i3 to put-a blank line
in the OUTPUT, making i look neater




LET'S REVIEW SECTION 2-2

® Deffcren: forms of the PRINT statement look like the fol.
lowine:
123 PRINT 45
50 PRINT 900/450
38 PRINT "HELLD THERE"™
900 PRINT 10, 102, 10=3, 51 7«3, ({16+32)/8)+123
20 PRINT 3=1. "SCORE AND™; 4+3;, "YEARS AGOD"

If more than one expression is used {(as i lines 900 and 20
ubovel, the following punctuation marks are used to séparale
the outpul:

A

A comma separnies the puiput up 1o 15 spaces:

L TR |
b

10 BRINT Y@ V3. gt gives

F 3 £

10 FREINT 2s Y d  mvesinofe space Ior sign)
| e a P

_:;a\ semicolon prints the oulputs ¢lose together:
10 PRINT "898 93" "4" s
|
I FRINT 2: 314 Eivies

PO oa

@ An END statement s always needed as the last line of o
progiom, Lt consists simply of a line number and END

@ RUMN is the command which teélls the computer 1o execule ull
the statementsan s memory . Since RLUIN s nur a statement,
it never has a ling number

B SCE menns seratch, [0 1 0 ocommand which ergaes the
previous program from the compulber’s memory. [0 never has
a lime mimber.

(@ LIST is 4 command that causes the compuler to type out ull
the statements it hias in s memory al the present time, 1t
never has u lng number,




3N

2-3 Statements Using the Key Word |LE"'_I'-]

It's election time. and the votes for the three leading candidates have
1usi been mihied, Flambovant has ¥497 votes. Handsome has 7231
virbes, and Moderate topped the group with 9821 voles. Here's how
the warkers af election headguariers have “stored” this information
on the ¢hilkboard in the back room

Chur picture shows thres spaces or (ocationy on the board, called
FF. H, and M. We can think of F, H. und M as fabels pasted on the
board, Next to each of these lnbels 18 writien the number of voles
“stored™ in our chalkboard memory. These numbers can, of course,
be erused at any time, and gew numbers can be put in cach location.

Now let's use this picture 1o get a leel for what goes on in com-
puter memones. We can also “Yore” numbers in the memory of a
computer, In ofder (o know swhere these numbers are béing képl.
we must also use labels for the vanous memory locations.

The LET statemeént in BASIC does both of these things ol once
@ [t geves o label 1o the memory location.
@ b stores s number in this memory [oeation,
For exampie, the staiemenl
20 LET F=B497T
@ Gives the label F 1o u location in the computer memory.
@ Stores the number B497 in the memory location hiaving that
label, The number BE97 % called the conrents of the memorny

focation F
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Labels are sometimes compared to the
names on maiiboxes as shown in the picture
on the right, MNotice that the jabel 15 very
differant from the contents of the box.

One mailbox has the jabe! Smith, bul i

containg a letter,

We might call the label Smith a variable
because the materiai put Into the "Smith”
mailbox can vary: one day a leller, the naxt

day a magazine.

a0

I similur way, the labels used for memory locations in a com-
puter are called varfobles, This is because different numbers can be
stared tnoa compuler memory location: its ¢ontents ean vary. In
BEASIC, the names we use for fabeis are usually single letters such
as. & B, CoX. Y.

The actual memores of computers don't look like chalkboards
or mailboxes, of course. However. a person who wants 1o program
a compuler doesn't have to know about the-actual construction of
memories, and for our purposes the chalkboard picture 15 betler,

. el e e, i e e

For ong thing. we see that we can ergse the number next to a label
and put in a new number, This is exactly what computers do in their
electronic memories. If we put o new number in the same location
as an old number, the firsi pumber 15 crxsed,

[F# BASIC program says

10 LET A-4

we may imagine thal the computer’s
memory looks like this;

———————

[ ][] [=]




If we now say
20 LET A=12 - Al S
here 15 what the memory looks [ike:

The 4 is gone (foreverl, and a 12 is now niad
in s place.

rIr1 ‘computer language. we say that memories have the
property of destructive read (n; that s, when we “read®in”

the 12, we destroy the 4
|

== One big difference between a computer and a chalkbosrd
15 that the computer can do arithmetc on the numbers on

5 LET fA=S#S the night side of a LET statement before stonng the

10 BEINT "A ="14 answer in its memory {the chalkboard just stands therel.

15 L-ET ﬂ-_-ﬁ-*ﬁ I]'l thﬁ." slalement

20 PRINT "4 =" B LET s

25 END

AN the computer first calculates 5+3 and then stores the
answer (251 location A, The stalement

A'm DE 13 LET A=G#E

W\ stores 36 in location A, wiping oul the 25,

SUGGEEETION: It will help if you read LET statemants from
right to laft. In the statement

5 LET A=5=5

the computer calculates what's on the right side (using
special arithmatic circuits), It then stores the answer in
memaory location A You can imagine thal the process loaks
like this:

H



Let's-apply all of this discussion by writing a program to give us
the 1088l votes m oor election ithe one with Flambovani, Handsome,
and Moderate), To muke life imteresting: we'll ulso have our program
PRINT out the percent of votes that each combidate received. You
may recall that such o percent is found ws Tallows:

Fercent of voles recaivad by a candidate
={numbar of voles received/total numbear of
voies)s 100

This formula s used in Lines 6ib, 70 and 20 of the following program.

LEDTY

1Y LT OFERESS

pr LET H=3901

N CLET MEFES)

4 LET TeEE+Haw

A FRINT 0720 NOs OF UOTES FEBSET 15T

&0 FRINT “EFOH FLAMFOYANT ="3tEs1de 003 L"
M FFENT "A FUR HENDSUME ="5 (H/ T)e D03 2w
ar  FREMTIYY FON MDDEFATE ="7tMsTie [COTAT

i Ed ]

TOTAL Wl GE LOTELR (AT 1.5 25389
I FOR FLAMTOYANT = 204 28T
¥ OFULHENTEOME = PRWIDESY
R wTERATE = AHL 8 095

o S

et that! o 33 257728 302%4 TR 4090 100000 asfesd  of
exactly 1HL This 5 because the computer eoanded off ils answers,
Rounloll error isn't serious in this exaample Oahat’s 000 17F among
friendds!l. bul it cun sometimes cavse tranbie if the progrommer lets
it pade up'' oo much.

-

10 LET X 12 >r ¥ « W
Line h'l.ll'ﬂh*-‘l LALLY -'-".l'i:lfu ".-'an%f?l'.' Lol ':‘;':"E;'I':?'? Vit bl
.Y, and W are called varlabley, sinca different numbers can
ba stared in the locations they roprasent The number 12 1
called a-consant because il 9oesn | change:

In BASIC you re afiowed {0 use only gne vanabie on the lelt
side of the aqual ign (=) in a LET statement and as many
as you wan! on the right side Conslanis can be used only
on the right side




Ler's watch some |LET statements in action, On the leflt we'll
show a BASIC program. On the nght we'll “picture™ what hiappens
inside the computer

BASIC PROGHAM MEMORY

REALY

10
PO
an
&0
50
a0
T

LET
LET
LET
LET
LET

FRIMNT ArBrC2 D

END

fam F
Ba 3

C=psE

[=23sC

[= =100

R

T4 10 23000
e

il you catch what happened in statement 307 The computer
worked on the rigfi side of the statement first. calculating D= 100,
when the D location still had 230 in it from the previous step. Then
itk the unswer (230000 and put it back in location [3, This means
thust the 234 was erased, ani replineed By 230000,

Hotice that Ine computar has anin-
exhaustible supply ol constants.
You name i, snd yoo ve golit]

—
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So far we have used vingle jenters for variable
names. That gave us 26 names for VARIABLES.

— —— =

E

{7z To avold confusion betweaen the
letter O and the nomeral zero, we will
write zero as @ when [t s noecessary 1o
make a distinction,

In BASIC vou can also ose i single Jelier
followed by a singie digit for u vunashle name.
Examples are;

AS, B7, D8, X9 ¥1, ¥2 ¥3 Ad

This gives us 260 additional names for vanables!

i e

Exercise 1 Which of the {ollowing variable names are allowead
in BASIC, and which are not allowed ?

A e ca 23 XY 2D BF w8 W13
We HY a8 N J9 oy F2 3 Xan

Exercise 2 Simulate the RUN of the following program. Copy
and 1l in the chart al tha right, showing the locations of memory,
as you proceed

BREEEE

‘ HEALY

20 LET B=gEH
A0 LET Elwpi+
&40 LET ER=a=-F . . W A x
| 50 LET Ed=A*RE : S b

|
10 LET A=12 | 3
v 1&

E
=3

A0 PRINT BIBIF1E e
T LET &=8%10 ety
BN LET B=a+Pp .
g LFT L= h e e

100 FRINT & ‘

Py

10 EMD

Lm
— e OUTPUT: _ 2221

Exerclse 3 Simulate a RUN _

of the program shown at ;g ti: :,:?;fﬂ
the right. Make a chart like 10 LET CeR/a+6
that for Exercise 2, and Ll A0 PRINT AlEIC
in the memory lccations as 5 LET AmB+C
Vou proceed 60 PRINT A

MEI-—-—'_PFFFF#—#
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DN-LINE

ON-LINE

Exarcise 4 {Cne last cheack
to make sure you'ra raady
for the next OM-LIMNE sps- 10 LET A—2wd

sion.) Look at the “pro. 20 PAIN 4
gram’ shown at the right 30 LET 4=C
ineachlinethere lsanerror, 40 PRINT,C.A
Find each error and re- gg tg$ Efﬂcﬁ
I'E"T I 3 ”‘l i 3 ] +
wrile the lines inaform tha o Ll e

mawes sense. (I s mpos-
sibida 1o guess what 1he
original  programmer  had
i mind; so thare is no one
“right” way 1o corract
aach lima.)

80 LET O=4 X A
90 PRINT THE ANSWER 15 D
100 EMD

Code Name: 'HAT1/

You are the grogram direcior of a national TV netwaork, ABS
(All-purposa Broadeasting System). And it's that time of year
again: the lllson rating sarvice reports are in, which means that
you have to make your ennual appearance before the SBoard of
Directors with a list showlng what parcant of the audience ABS
had for each of the ‘prime" hours (7 P.M, 1o 17 PM).

For each lime slot, you mus! provide the (otai numberof view-
ars, the number of viewers watching ABS, and then the per-
centage of viewers watching ABS. Your meating with tha Board
i5 in just hail an houwr. and your listof parcentages still isn't ready.
Can the computer halp? Lat's find out, Here's & partial picture
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of the computer QUTPUT yvou'd like The numbers of viewers
came from the llisen survay

OM-LINE ON-LINE OM-LINE ON-LINE DN-LINE ON-LINE ON-LINE

ON-LINE

TIME ELOT ToTAL VIEWERE VIEUWERS OF ABRS I WATCHING AES
1 A1546 BR7E

= 36530 2604

K | LTEGT» 15390

I

Wrile a program, using a serles of LET and PRINT statements.
which will ouipu! a complete chart. The lormula you nead for
the last column in the chart |s:

l:Nc:- of viewers of AE!SN. [0

Fercent watching ABS = Tola NG AT e Ewers

Your program should lirst PRINT headings Then tor the first
lime slot, here's what you might do:

LET N=1

LET A=the lolal numbar of viewsars

LET B=the number of viewears watching ABS
LET C={BsA)=100

Then PRINT N, A, B, C. Now repeat tha process for N=2, and so
an, O course, you'll have to write statements in carrect BASIC
wlith [ine numbers, sticking exactly to the rules you've sean 5o far,
Whean you've dane this and aro prelly Ssure your program is cor-
ract, tako it to the computer and RUN it

Code Mame: /[BATSTUDY /S

in orger o maxke {his next program more. interesting, wa're
ogoing 1o sneak in the FOR and NEXT statemeants again without
exgianation (I1's comingsoon), We'll use [ham
to write a program thal shows how the %
ratings of ABS in time siot 1'wauld change tor
gact exlra thousana viewers added until ABS
had 30876 people walching their shows

The program is printed at the top of page 37

RUN it and seo of you can figure oul how it
works (M you can i, wait unlil Section 2-7),



ON-LINE

ON-LINE

REATH

10
20
an
£
50
&0
70
=10
80

RLm

.--'""—-—-_

FRINT “RATING STULY FOHR TIME SLOT

FRINT "“T0T7AL VIEWERS"»"VIEWEES OF ABS5","™ % WATCHING AES™

LET A=J) 548
LET BmERTE
FOR X=| TO 22

LET BeB+1000

PHINT A B (B/7R)=1003 "XT"
NEXT X
END

I"

e -

LET'S REVIEW SECTION 2-3

@ The LET stilement is wséd 10 “nssipn o valdde to o vanable,”

[tes means that the value (numbery is stored 10 the computer's
memory in o location which has a label, ar “address.” that iy
civen by the variable’s name. For example:

BASIC STATEMENT PICTURE OF COMPUTER MEMORY

10 LET M=186+4 Fm—g——=———=
= oy FiM. ! 2e |

Fhe value 20 is stored i the computer’s memary in o location
thit has the addreess, or Jabel, called M, The RIGHT side of
the BASIC statement is calculated first, amd then stored in
the location named on the LEFT side.

@ Variable names can be single letters (A, B, C. g A58 A |

or single letters followed by single digits tsuch as Al BT,
Wi, X3,

2-4 The INFUT| Statement

You probably found that vour lelevision-viswers
progriin in Section 2<3 consisied of miapy re-
peated statemenis. For example. for ench time
slot, you bad to have several LET sialements,
You may have had something like this

LET Mo»Time stot no.

LET A=Total viewers

LET B=V¥wwers of ABS

LET € =iB/A)+ 100 1% wilching ABS)

PRINT M. A, B, C

which means that s sel of simils) state-

ments hid to be used for each ime shol. Well,
il s mol very good programiming

ar




Let™s seg if we can write o betler progrum, We'll keep AL B.and C
meaning the same things as hsted on page 37, First, let's write the
essenthil statemernts

30 LET C={B/A)+»100+—Thal's.a good starl

40 PRINT ABC
100 END

-

{0 prvar

20 el =
- FCEETIA S

o HE A e

S T
At

P i

“Bp e We have to PRINT the answers 10 get QUTPUT

OF course, this program wouald
not work becsuse 10 bas one
values for Aund B. To give A
pnd B values we'll use a4 new
kind of BASIC statoment — the
INPLT statement.

Let's wdid two stulements at
the beginning of our programs:

10 INPUT A

Fiag

T

«ﬁ .l 20 INPUT B
: B

This * is from the first
INFUT statemant. The
computer 1z B&king us
to el |t what the value
ol A should be. We
typod in 31545, and then
pressad  the RETURN
kay

This ? is asking for the
value of B (from [ing 207, |

These are the answears
printed by ling 40

5

Here's what a few BEUNs ook hike:

aEETY

10 INFUT A

I?E‘ INPUT B

a0 LFET C=>iE 28 100
& FRINT asFs CI 1
100 END

R

731 B4k
IBRTH
LAy nae HE 76 SH 1 IETR

T —
A« « Second RUN

TAE53IN
13E04
JES50 heno EfeTI0TE

FuD —
FLiN - . l'._}rr;: more Hme

TaTIET
116390
HTFET 16390 Qas L &9 3R

B e




Let's summanze the effect of a statement like:
10 INPUT &
When the computer executes the program and gets 1o statement 10, it
B prints o 7 and then

@ waits tor vou to type in g number for A, tollowed by o camriage
RETURN (you're INPUTLiNg the number info the computerh.

OK; that's the basic program in BASIC, Let's spruce it up a bit.

First, you know what A, B, and C stand tor, the network president
knows whal they stand for, but not everyone does. So fet's put ina
few PRIMNT statements to clesr this up, Let’s olso show the time sion
numbers:

READY

1 FRINT "TYPF IN THE TIME 5LOT7 NIMBEH:"™
3 INFUT N
5 FEINT "INPUT THE TOTAL NUMPBER OF VIEWFRS1™

10
15
20
an
35
26
Ll

100 FND
Rim

TYPE IN THE TIME SLOT NIMBER:

71

INPUT THE TOTAL NUMBER OF VIEWERS:
731546

TYPE IN THE NUMPER OF ABS VIEWERS!
78878

TIME SLOT NOs« TOTAL VIEWERS VIEWERS OF ABS X WATCHINCG AES

!

INFUT A

FRINT "TIYFPE IN THE NWMEER OF ABS VIEWERE®™

INFUT B

LET C=(R/AAM* 100

PRINT "TIME SLOT NO""TOTAL NIEWELRS": "UIEWERS OF RES"™s
FRINT " I WATCHING ARS"

FRINT Ha e Be CP 731"

Al 546 FR 76 2B- 136712

o o——

OTE Because of the comma at tha end of ling 35, tha com-
putar prints the QUTPUT from lines 35 and 36 on tha sama
ling. A new RUN is needed far the next ime siot

Code Name: /RATZ/

AUN the pracading program using the data for time siots 2. 3
and 4 given in program /RAT1/. Saction 2-3.

OM-LINE

b L}



Let’s tuke & fook ut another program that
usis the INPUT statement, Soppose that you'd
like o calculate how many hours o person has
slept m s [fetime (well, why not?). Let's
assume that evervone sleeps about 13 of the
lime (8 hours out of 240 And let's tuke i vear as
368 days (disregarding leap yoars]

Here's & program you might use. with a sample
RLUIN,

REALY

10 PRINT *"HDW MaNY YEARS OLD ARE yYOWRY
20 INPUT Y
I LET MaYs2as6s
40 PAINT "HOURS LIVED"s"HOURS SLEPT™
50 FREINT HsH#)
&0 FHNT

e —— = RN
Natice that the INPUT ‘statement
caused the computer ta PRINT & ? _
and then stop The siudent typod | HOW MANY YEARS OLT ARE YOU?

th nar 1 d prossed[— T 1E
EETUEINMm R I HOURS SLEPT
| =T —= — I05120= A50L0
— EMD

i J-_.!:;[.'s iy .ag.| EHI'I_—'- RLIN

— |HOW® MANY YEARS OLID ARF YOU?

The student typed letlers .. {4y pTEEN — -
| stead of numerais. The computer | 33— | Thig it undarstood!

doasnt wunderstand lotlers) %0 |woURS LIVELD HOURS SLEPT
it typed %% [some compulers I13RA0. A0 ED .
type messages |ke JLLEGnL|

| CHARACTER' | EN —

S —— — | pitle—— One morag Lime

F— et

HOW MaNY YEARS OLI' ARE YOU?
- _— 1L 140
| Fractions not aliowed' The com-_Livira INPUT = WARNING ONLY
puter took the INPUT a5 111 {'}ana
ignored the /2. giving us & very HOURS LIVED HOURS SLEPT
| Wrong answer, 972360, J24120.

END
WA A AR AR AR A AN A AN
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fracticons ag INPUT

ON-LINE ON-LINE

ON-LINE

A A A A A AV A

Lel 8 try again. — RN

HOW Many YEARRS OLL AKE yOU?

o R

HOURS LIVED HIURS SLEFT
100740 AASAD.

ENT

—

— e —

This worked. Maoral: you must use either whole
numbers ar docimals for INPUT — nevar use

SHPECIAL TRICK To put the INPUT ?at theend of the qwas——!
tion being asked, end the PRINT statement which comes just |
ahead of the INFUT stalemeant wilh a8 ;. as shown harg

" Don't put any 7 mark here.

10 PHEHINT "“HOW MadyY YEARS DL ARF ‘:’DU"'H
AL |

- Put a ; after tha Jast_' |

HOW MANY YFORS OLD ARF YOLU7? 14
HOURS LIVED HOURS SLEPT e
120640 LE0RAD.

‘--'"-———_
Code Name: /SLEEP/
RUN the oreceding program lor ¥=10, 20, 30, 40, 50, B0, Com-
para the results for 10 ang 30 and for 20 and 680, What do you
discover?
Try the program fpr a vanety of ages. including ages like 12.75
iwhich means 12 3/4 yoars or 12 years and 9 monlhs old).
Code Name: /BRETIHE/
AUN the foliowing program lor a varety of values for Y
REATY ._M-c:;’rlcﬂ iﬁﬂ_sacﬂ I:l_etwee_n":
and YEARS Il we hadn't
I L | aEs QLD AFE YOLME
ég i:lr;':?l-' :‘nh o A St i —t - put it thara, the ¥ in YEARS
30 PRINT "YOU CAN RETIRE [N*3E5-Yi" YEARS.»| Wwould De right next o the|
4 END preceding numaral
RUN I
I"'-|-_____ _______.-.—-—'—'_'_'_
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We con use an INPL T statement for seversl variables. Sty this:

REALY ,

ITr PFRINT "TYFE IN THE NO« OF NICHELS: LIMES: AND QUARTERS YOU HAUE:™
20 INFUT Malu @

A0 PRINT "yYOU HAVE"«0%aMN+ e o[+ 25 (7™ TOLLARS."™

&t ENI

L

TYFE IN THE NO. OF NICHELS: DIMES, AND QUARTERS YOU HAUE:
-7 35 5, 4
YU HAVE 1«f&% COLLAFS.

-—h-_‘_-_-_-_

Motice [hal we type n fhreg numbers
separaled by commas to match ling 20

The computer stores the first number in N, (he
second fumber an 13, and the third number
in €}

K

i
e —
|
— i
e —

W _3

= In statement 30 i1 calculates the D5ed= 15

i i dollar vou lave as shown al the 10=5= &l |
— rght and then PRINTS the result 25+«4=1.00

E . pn the terminad 1.665+—CUTPUT
Hin IF YO !.l:;rqm. IE-I;".:*E i all I-P';Er !'1l.ll1'-1E-E'F5 aseed lor by rr?

program. the computer may keep asking (77 ) Wunlil you do;

TYFE I8N THE HO« OF NITCHELE, DIMES, AND BUVARTERS ¥OLI HAVEIL
Ta
bl TS 8

YOU HAVE ]+£5 MLLL,’/,’_,——\-

Code Mame: /MONEYS
HUM the preceding program with different values for N, 0,.Q

Code Name: /SUMPROD/
¥Winie and HUN a program that will find bolh the sum ang the

groduct of 4 numbers. Use a slalement fike:
20 INPUT WY, Z

ML INE

&2




il

PECIAL INFORMATION ABOUT LARGE NUMBERS

Look ot the Tollowing program and printouot;

! READY

10 FRINT 20xi0e 100000
FO EMD
HUN

1« 20Q00E+ QR
s R R

_-—'—'_-_.-

I

What does | 20000E=08 mean? IU's computer “scicntific notation™
for 120,000,000 ithar's one hundred twenly million). Scieatific
nolation is 4 shorthand for very large (or very small) numbers. Let’s
see how 1t works, First recall that

1P=10=10=100, 10°=10=x10=10=1000. and so on
This imeans that
1.2%108=120, 12:100=1200, and =oan

We  Cun thus see that multiplving 1.2 % 1P is the same as moving the
decimal point three places o the nght:

1.2=109=1200

In the spme way, 1.2 [{*= 120000000, Now you con probally see
how scienlific notation works:

1.20000E+ 08 means 1.20000x10%, which means
120000000

In other words. since & computer ¢an’t prnt 10® op a terminal., it
uses E+OX to mean < 10*

The number 8 is called an eypoptens, and E+0F means “times 10
with the ¢xponent positive 8, (The larpest possible exponent on
the Time Share Corporalion system s + 38}

AULE E+10 means 'move the decimal point 10 places 1o
the rnight.”

EXERCISES
Find the missing numbers,

1. {a) 5.00000E-06=5000000 (o) 8.000.000=_ 7

2. (a3) 8.23000E+08=_ 7 (b} 27,000,000=270000E__7
3. {a) 1:23000E+11=__7 (bj 2.234.000=2.23400E__ 7
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SPECIAL INFORMATION ABOUT SMALL NUMBERS

Look at the followmg progrm t and ouputL;

REALY

10 PRINT (€1-100037 1227 52R0
B0 END
RLN

ﬂf—’,’_

Yol con perhaps guess what 1.57828E-08 means. 11 means
1.57828»10°%, which means 0000000157828

Im cuse you haven't used negative exponents before. here's how
they work:

= PR e
18 ‘11'_1"1' 107 mmu"“'- 10 "mnﬂ]ﬂu”

and 5o .on

001,

This means that

15x1071=15  15=10""=015 1.5x10"%= 0015,
and g0 on,

We cun thus see that multiplving 1,55 1072 i5 the same as moving the
decimal three places to the lefl:

1.5=10=_001.5

i
In our program, 1LATRIZE=-0X means 1.57828 107" which means
DOOOO00 1 5TE2E. or 000DOMMTSTR2E,

L T

HFULE E=10 means "move tha dacimal point 10 places to
the fafr."”

EXERCISES
Find the missing numbers,
4. (a} 1.50000E—-07=_00000015 by .000000732=7.32000E_ 7 _

5, {a) 3. 75000E-06=_ 7 (b) oooooD6=_ 7

6. (a) 9.82000E-16=__"7. (b} 00000000C00015=_ 7

Fin chde vou were wondenog this program feds oul how many mibes wilé a
ore-lramandih-of-an-tnck baeris;




ON-LINE

EXERCISES

Supply the missing n!.lml:'-:'r'.

7. (a) 2.00000E-08=_7 (o) 2.00000E-09=__7
8. {a) 6.30000E+08=_ "7 (b) 6.30000E—0B=_ 7
g, (a) 314158+ 11=__ 7 _ by 314180E-11=__ 7
10. (a) 7 =7000000000 iby  ?  =0.000000007
11, (a) 7 =328100000000 () 7 =0 0000003281
12. (2) T =1000000000 (&) _ 7 =D 0000000T

Code Name: '/'SUPER-SLEEPRP:/

Write and RUN a program that prints the nymbar of hours
minutes, and seconds that a person has siepl

Cnaflenge: Can you use your program to find out how oid a per-
san has o be in arder to have siept & millan seconds? & billion
sgconds?

LET'S REVIEW SECTION 2-4

@ The statement
20 INPUT X |
camses the computer 1o stop, print 2 2, and wait for you 1o
type in i decimal number, Then when you press the RETURN

key, the compuler continues the progeam, with the number
vou tvped nowssiored in the lodotion X, |

i The statements

15 PRINT "WHAT 15 X",
20 INPUT X |

primt WHAT 15 X7 and wait for vou to type m o number

@ The stplemen
25 INFUT W XY.Z

| causes the computer to stop, print & question mark, and wat
for you to type in four numbers, separated by commas. 11
puts the first number von tvpe in' W, the second in X, the third
m Y, and the fourth in Z, If you dos'r Ivpe four numbers. it
| will remimd you with a double question mark,

@ Very large and very small numbers are printed with scientific
notation,

| EXAMPLES:
1 3456T7E~08 means 1345687000
1 34567E-08 means 0000000134567
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2-5 The "_GDTQ__ Statement

Al Gisi = a statement tha! wllows vou totell the
computer where 1t can go!

Let’s {llustrate its use i our second TV-mtng
program (RAT2 in Section 2-4),. We'll put in a
statement (line $0) that tells the computer 16 GO
(hack) TO ling 10 and run the program all over
HEain

REA LY
1 FRINT "TYPE IN THE TIME SLOT NUMBER:™

3 [NPUT W

S PHINT "INPUT THE TOTAL NUMEER OF VIEWFRSI"
i0 INFUT A

15 PRINT "TYPF IN THE NUMBER CF ABS WIEWERS:™
20 INPUT B

30 LET C=CR AYe | OO

3% PRINT "TIME SLOT NO»' "TOTAL VIEWERS™ "VIEVWERS OF ABS"s
36 PRIMT Y & WATCHING ARS'™

40 PRINT N fie Ba C192"

45 PRINT

—1{+50 GOTO 1

100 ENE ]

-‘_‘_-—-—

Recall that this makes the compuler PRINT an empty
Here's the GOTO line and makes the output look nicor.
sfatemant, You

| may type either

80 GO TO' 1

ar
80 GOTO 1 Now we dont have to gontinually type RUN., 88T — the com-

puter will go eterpally back to fine 1, through fine 50, buck to line 1,
and so on. This program pits the computer inta an “infimite loop.”
This means that the computer will try 1o go through a program (or
4 part of it} forever unless it i< stopped

BEFORE YOU RUN ANY PROGRAM HAVING AN INFINITE
LOOP. MAKE SURE YOU KNOW HOW TO STOP THE
RUNNING™ (EXECUTION) OF THE PROGRAM, Ask some-
one how 1o stop it or read vour compulter manual, but maks
BUTE YOU Ko,




On the Time Share Corporition svstem, vou siop the program
exccution by pressing and relensmg the BREAK key il the program
is RUMNRing, if the computer has printed ™ and s waiting for INPLT.
vou must press CTRE aml € ot the same time and then press
RETLR™

Here's whit 4 RUN of the preceding progrom would look hike:

— ——

RLN

TYFE IN THE TIME 5LOT slMBER:

12

INPUT THE TOTAL NUMPES OF VIFWERS:

738530

T¥YPE IN THE NIMBER OF AFS VIEWERS:

T9a0d

TIME SLOT MO« TOTAL WIEWERS WIEWERS OF ABS I WATCHIND AES
o AE5T0. DEDY PR 29071

—+TYPE [N THE TIFE SLOT NUMBER:

Ta

INPUT THE TOTAL NUMEBEE OF VIEWERS:

TUTRAET

TYFE IN THE NIMPBER OF ABS5 VMIEWENRS:

216390

TImE SLOT Nde TOTAL VIENWERS WVIEWERS OF aBS X WATCHING ABS
3 476 T 16390 qH. 28072

TYFE IN THE TIMF 5L.0T WNIMBFR:
T4

INFUT THE TOTAL NIMPBE =—0L
ETOP

—
—

e

The BREAK key was
|pressed hera,

—_—

1 5en w?at the GOTO slalement did? The compuler wenl |
| back to line 1 and started the program ¢ver again

Flow charting 15 o method of showing in what order the computer
will RUN a program. [t uses special symbaols

INPUT PRINT eT | (stAaRT ) [ END

| a - =

aml o lot of arrows 1o ereate & “map” of what the computer will do,
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Here's a flow chart of the preceding program:

A FLOW CHART OF THE TV-RATING PROGRAM WITH GOTO

ETART
q

— = PRHIWT TYPE IN THE TIME 5LAOT NUMEER

L ]

: —
IHELUT A

i
PAINT CINPLT THE TOTAL NUMAER OF WZwWERS
i
il
LT ZWE s

]
1
PAIT  TeFg &y THE MMANDES OF ADS WERERS

188
InPUT B

6
LET & = [k} - W00
i
1]
PRINT "TIME SLOT HO VU TOTAL WIEWERS!
WIEWEAS CF AW " V% WATCHING ARG™

|
-
PRMT M A B %

i
[l

PReNT
L :
GO

£np

get a box, It s shown by an arrow that]
[ ‘'goes to" the right place. '

You cun see from the flow chirt that the computer will never reach
the ENLY statement o this particalyr progrm, since the line above it
represents the GOTO statcment. But we still must hoave nn END
stlement in the program.

Flow charting is especially helpful in planming very comphicated
progrims, singe o Bow chart makes it easier to follow the logic or
seqiience ol the program,

EXERCISES

Pretend thil you are & computer and EUN {on paperd each of these
Programs,

| i for A (STOP after 5§ 5
1. Use 1 for A latal Y 10 INPUT A
= = lan BRINT A
| }EE”"E_-L 0 LET A=fsl
P &0 GOTD £O

50 FND




OM-LINE OM-LINE OM-LINE ON-LINE

ON-LINE

2, Use-1, 2 and 10 far R

10 PRINT “PROCGRAM TO FIND AREA OF A CIBCLE"™
20 FRINT "TYFE IN RALIUS™

20 INPUT P

40 LET Am3. J 41598 ReR

o0 PRINT “ARFA ="iA

a0 COTO 20

3. What's wrang with-sach line of this "program’ ?

10 INPUT 4 70 INPUT F+G
Z0 LET 8=34 BD LET H="F-3G"
30 INPUT C+A 290 PRINT "M .=H
40 LET C=B+AL 100 GOTO 5

50 INPUT, D.E 110 THE END

B0 PRINT "D/E=.D/E

Code Name: /RAT3/

There 15 shll gne more: thing we can do with our television pro-
gram — shortanit! One way to do this ig 10 inpul several numbers
inonestep, aswedidin Section 2=4, ‘3o, hera's our final version

READY

|
5 FRINT "TrPEs IN THI1E OHRLCER:™
& PRINT "TIME SLOT N0« TOTAL VIEWERS: WIEWERS OF BEE™

1D INFUT NafeE
20 LET C={Bsh1Iw 100

A PRINT ""TIME SLOT NO«.""7T01AL VIEWERS"» "UVIEWERS OF AES"s

11 FRINT " % WATCHING apSs™
&0 PRINT NaA« B Ciha™

4% PRINT

5 GOTO &

Flﬂl"l END

“-"-——_

Wa are transterring 10 line 6 nat 3, just
o make the gutpul a illle shorier

ALIN this program wsing the anformatian from program /RAT1/

page 36

SPECIAL Change hine & 1o end with a8 | and see what happens

45



OM-LINE OM-LINE DN-LINE OM-LINE

OM-LINE

Code Name: FOWALYY

You are a dispatch director for TRHANS WAUKEGAN AIRLINES
It's your |ob to give tha pilots all the infarmation they nead for

thair Hights

One of the things thay have o know Is the estimated flight tima
that is, now iong the flight is expected 10 take. You re getting
tired just guessing — 50— in a small step for mankind and a

giant leap for Waukegan — you decide to use the computar

Write and RLUMN a pragram using the Infarmation given in the

tabfe on page 51 Your program should produce QUTPUT like

that shown betow. (MPH means miles per hour,)

I:H:I maans a8 head wind finder-
ing the plane’s grogress,
20 would mean a tail wind
helping tha piane [

LA

RLM

TYFE 1N1

FLIGHT NIMBER17? 128
FLANE SPEED tMPHI®T GO0
LISTANCE (MILES)Ir? H60
JINE SPEED C(HPHY Y= 4D

FLIGHT NUMEPER: 128
ESTIMATED FLICGHT TIME: &0. MINUTES
FUEL WEETED: 9960. POINDS * RESEHVE

TYRPE IN2

FLIGHT NLMBER:?




Here's some llight information for Trans Waukegan Airlines
yOu can use 10 1est your program

FLIGHT NOQ. PLAME SPEED DISTANCE WIND SPEED

imales) imph)
126 BO0 mph BOSTON-PITTEBUREH 483 —45 (haad)
381 G600 mph WASHINGTON-LOS ANGELES 2300 -55 (head)
513 E0D mph DENVER-SALT LAKE CITY am - 25 (head)
125 00 mph MIAMI=NEW YORK 1042 =38 (tall}
120 EQG mph AN FRANMCISCO-CHICAGD 1855 - 50 (tail}
B30 BOG mph DETROIT-SEATTLE 1938 - B0 (head)
B19 BOO mph PHILADELPHIA- 123 + 30 (taul)
WASHINGTON

z

; The speod of the plane with respect to the ground - is called 1he

O ground speed Ve ara assuming that the wind 15 either a head

wind ara tail wind: If there 15 a tail wind. the ground speed eguals
the sum of the plans speed and the wind speed. If there i5 a head
wind, you subtract the wind speed from the plane spaed, or you

s
z do as the computer does, thal is, add the negative number repre-
= senting tha haad wind spaed.
B
Harg are he lormulas you'll wan! 1o use
Ground spead in miles par minute={Plane speed+ Wind speed)/60
Tima travetad in minutas=Distance (miles)/{Ground spead in miles per minule)
Approx. 166 pounds for each minute of flight tima
w
=
- EXAMPLE
- 4
o Supposa:
Piane speed=600 MPH
- Wind spaad=60 MPH (thiz means a 1ail wingd)
-I; Distance=330 Miles
z Then:
B Ground spead in miles per minute=
{B00~60)/60=660/60=11 Miles per minule

w Time traveled in minules=330/11=30 Minutes
F
= Fuel neadad=166~30=4380 Pounds of funi
z
=]

1)



52

LET'S REVIEW SECTION 2-5 _‘

@ Computers execute statements in the order that 15 gaven by the
statement line numbers, You can ¢ hgnee this onder by using
a GOTO statement. A GOTO stolement, 35 the name im-
plies, will force the computer o go 10 a specific: stsiement
anywhere in o program. For example:

300 GOTO 179

will force the computer o go from stutement 308 1o siifement
179 ond contintte execution gt that point in the program. We
say that the program brane frex to stalement 179

® Severnl rood progrumming ideas have been illustrated i the
lnst few pages, which we afso ought 1o review:

I 1t's agond iden to wse o PRINT stidement 1o tell the person
RUNpmg the program what the INPUT <tatement s
asking for.

2 Instesd of always reRUNmng o program, we can use @
GOTO statement 1o cvele back 1o the beginning of the
program (o 10 any other point), An even better technigue
will be shown lnler,

1 Abways label an answer, Don’tjust say 26,2940, for exumple
Muke sure iU's cleur whether 26,290 is the percent of |
vigwers witching ABS. the weight of your dog, or whatever
else vou had in mind

2-6 Statements Using[IF ... THEN!;|STOP

Sue 15 o compiner programmer for the transportation depariment of

her state. She has just boen given her latest assignment: computer:
ize the nntomobile driver heensing process. Sue lurdly knowswliere
to begin,

But, bemg logical (all compier programmers ure logicall, she
decides the lrst thing the computer should do is fo look at the per-
son’s nge and determine what type of license (if any) can possibly
be issued. Flere 15 what Sue is thinking:

First.  |F the person's age s léss than 16, THEN the computer
ahould print:
UNO LICENSE POSSIBLE = UNDER AGE™

But, 117 1the person is 16, THEN the compuater should print:
“TUNIOR OPERATOR'S LICENSE POSSIBLE”

Fidally, b the person is oolder than 16 THES the compuler
shoufd primg

“OPERATOR'S LICENSE POSSIBLE"

S




Sue hios sel up three conditions sboul the spphcint’s poe by
apphicant w¢ mean the persen who has applied for & driver’s license).
The comditiony are!

{11 the applicant s ovownger e T, or
fol the applicant iz /&, o

(3 the applicant s alfer than 16,

Cine and only one of these conditions cun be true for each applicant,
Hence, 1t should be posstble te pregram the compter 1o find out
which fits each applicant, Let’s first use English ' [F™” sentences Lo
show the logical thinking needed to decide which kind of license the
npplicant can réeguest.

SUPPOSE THAT AN APPLICANT 13 19 YEARS OLD:

(1} 1F the applicant is younger than 16.,
But the applicant i5s WOT vounger than 16; o condition |
15 FALSE and we continue,

(2} IF the applicant is I8, ..
But the applicunt s NOT I vears ofd; so condition 2 is
FALSE. and we continue,

131 ¥ theapplicant is alder than 14, , ..
The applicant 15 195 socondition 3 TRUE. We thereflone
decide that the applicant s eligible for a recular operatar’s
[Icense




Here's a flow chart thit describes our logic:

STAEY

ST APDy ST S5E

i3 called a gecision box. Inside the box % anF . TEETEE R

d iy iL.n!. kria PRINT &0 LCERSE r'nl'.F.lﬁ.n_F—_
there should always be a question Ihal ——* “-L:.- UNDER AGE
can be answered yes of No, e '

I fiak TES  EsMT cJUMION OPEHATOR S
EQUAL ' TD —= | CENSE POSSIOLE' =i

1 .
Na |
ang ATy YES GAiNT ORERATOR S LICLNAE
Thadfs i} Y RCEmELE -
hoiz |
SIUE TR § WA END

Another way to describe a decision box is o say thut it corre-
sputitids (o oa condition which s gither frve of fadse. Such conditions
ire described im BASIC by using the symbols <, =, or >, where:

A<16 means A is less than 16
A=16 means A s exactly equal 1o 16
A=18 means A is grealer than 16

Mow, look again ot the flow ¢luirt, Can vou think of an age that
pives the nnswer MO for all three guestions in the decision boxes”
In other words, can you think of an age which 1s wor less than 16, nor
el 1o 16, and also mor greater than 167 OF course not. This tells
us thit the third decision box is not reallv needed.

Exercise 1 Redraw the flow chart above so that it uses only
two decision Boxes:

Refore writing her program, Sue decided on one more improve-
ment. Insteid of ENDing the progeam witer checking one applicant,
she decided to have the program “loop’ back to the beminning, But
io avoud having un infimte loop. she put in o special decision box at
the start which would stop the program anytme she typed in 0 L2e10),
Her new flow chart 1s shown at the top of page 35




STAST

MNEUT AFFLITANT S 4GS

I5 4GS =37 EHD
(o

& - YER spour cno LICEMSE POESIELE -

% ABE<TE S UMOER AGE
[na

’ _¥ES ESMT " JUNIOR GREAATORE

e AGE =TT — | |CENESE POSSIELE =+
b FRINT OPERATOR'S LICEHSE

FPLASIELE

Here's a program based on Sue's flow chart:

REALDY

3 PRINT "TYFE O (RERDY TO STOP THIS PROCEAMs™
4 PFRINT
& PRINT "TYFE IN APFLICANT'S AGE:";

A=0 iz Sue's code for -

stopping the_prmgram. (110 INPUT A

— |15 1F A=0 THEN 10D
H& s ol <18 and A on 1F A<L& THEN BO
15 ot =16, then A=16. a0 IF A=sl& THEN 90

e — 4o PRINT ™DOPERATOR'S LICENSE POSSIEBELEY
Thecomputer comes here | | 45 GOTD 4

from hine 20 IF A<186, AT PRINT "NO LICEWNSE POSSIPLE~--IMIER AGE™
“|as GoTo 4
The computer comes here | 20 PEINT “JINIOR OPERATOR'S LICFNSE POSSIRLE"
1 IF.A=1 - AL
| from line 30 B 100 PRINT "FROGRAM TEEMINATED™
105 ENL

The compuier comes hera |

=30
fram line 15:1F A=0,

TYFE 0 €ZERDY TO STOF THIS PROCRAM.

TrPE IN APFLICANT'S AGErT 30
OFERATOR '3 LICENSE POSSIELE

TYFE IN AFPLICANT'S AGEI? 16
JUMIOE DFERATOR'S LICENSE FOSSIELE

TYFE IN APFLICANT'S AGEe? LA
MO LICENSE POSSIELE--WNDER AGE

TfPE IN APFLICAMT'S AGE:TO

FROGHAM TERMINA TL/—-——‘_'___
-_--—-_
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Here are expmples of three other kinds of conditions that can be
used im BASIC:

A==16 means A greater than 16 or A equal to 16

A<=16 means A lass than 16 or A equal to 18

A<=16 means A notfequalto 16 [on some computars
# can be used insteadaf <=)

The conditipn A==18 is troe if enther A =18 or A= 18 Here's
an example showing how you might use such a condition. This
example also llustrates the vse of the key word STOP,

ATaRT
1
|

S TTER NN 10 PRINT "1YFE YOUR ACE.*

| 20 INFUT &

IKPUT & a0 iF & == R THFN ED
| 43 FEINT "NOT ELICGIBLE TO VGOTE™

TE& PRSNT VELIGEELE Sﬂ STDF
T L T AT &0 PFRINT "ELIGIFLE TO LVOTEY

L | ERD

SHIFET AT ELIGIBLE
T WoTE™

USING THE KEY WORD |5TOP

AULE The last statement in a BASIC program mus! be an
END statement, If you wish a program te stop executing at
any other place, use a statemant with the key word STOP,

Exercise 2 Here is a part of a program. At the top of page 57, we
give you 10 versions of line 40, In each case, decide if the con-
dition Is true or falge, and Indicate the next statemeant to which
the program will “branch.”

10 LET B=16
20 LET C=24
30 LEiT =48
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STATEMENT 40

N e L3 P2 —

= = e Y Iy

40 IF D=8 THEN EO

4
40
20
20

44

4

40
Ty

. 40

IF BE=DO THEM 80

IF B/8=D/C THEN B0
IF B« -0 THEM &0

IF D-=2+C THEN 80

IF /B ==C THEMN BD
IF 3«0 =2+8 THEM BOQ
IF BeD—-=C+D THEN 80
IF C+«B<40 THEN 80
IF B«B==D«0 THEN 80

CONDITION 15

TRUE (4818)

FALSE (18 is not equal
TRUE

7

TRUE

S e e T ™ |

AHYY
WHY T
WHY 7

WHY?
WHY?
WY 2
WHY ?
WHY?

gle

fo 48]

@
="

T e R

|7

BRANCH TO!

¥

Exerclsa 3 Pratend vou are a computer and simulaie runming
the  following program, It is & ridiculous program. but it 15 an
interasting puzzle. It you do [t nght, you |l receive a plaasant
surprise. (It all eise fails, Iryat on a computar.)

10
an
a0
35
&0
50
A
70
HD
83
A%
90
100
110
120
|30
L 40
150
157
158
160
165
70

180

LET F=10

IF 18<Z2+F THEN 40

FRINT "LaE"
GOTO 14D

LET Ge=gn

IF '.‘I-I"'F L -fl-l"?
PEINT "“TH1S5™
GO0 90

FRINT "NEVEE"™
FRINT "aY
GoOTO 60

PHRINT "FPROGEAM"™

LET FesfF=7%
IF Frg ==
FEINT "EUVER"

[F Fé2x1-5 THEN 70

PH1N1 llHLmrl

IF G+F<25 THEN

FRINT “SPOT"
FRINT “FLN™
LET FmFs]

I1F G=F <= F+F THEN
"CORRECTLY - ™

FPHRHINT
END

1=5 THEN 20

THEN 30

165

LS

an e =

&7



OM-LINE

Code Name: /MATHOUIZ/S

Hera is a program that is short. yet It gives a long addition quiz
(bwenty questions). Draw a Mow chart and then RUN it. {You
might also try changing it 10 a multiplication quiz.)

| C counts number correct. |
| W counts number wrong, |

- i HES DY
| Chacks 1o ses if
20 problems have, . *—+5 LET C=0
been cone. 10 LET w=0_
B b At b, B 50 LET ¥=50
30 LET Y=i_
WA the correct =~ ~p&D LF (C+w)=20 THEN 160
answer, GOTO 110 S0
— B0 INFUT A
—— 70 IF A=X+Y THEN
IF A s nol correct H0  PRINT ™"NOs
gives correct answer [ | ¥0 LET W=Wefe
nlylansy — 4100 GOTD 130
_ ]}ﬁ FRINT "WERY COOLC"™
dumps ovir, Y@l Lioe Lok nases
f = ]
correct-scorelings r 120 LET Yey+sd
(110, 120) j
A LSS 150 GOTD oAan
|| 160
Changes X ang ¥ / f;g s
o give us & miw
AL
| problem —
Back to give another
problam,
w
<
Z
=
—
-
=
o
W
il
=
" 4
2

FRINT "%HAT [S"5X3"™ «'"5 7"

FRINT "THAT'S THE ENL."
FRINT "YyOD HaADM:iCi"™ CORRECT AND"I Wi wWEONC."™

) The first OUIZ problem
Is 1o add 50 and 1

| PRINTS the problenm.

| Student answar

e =

1o
THE St TSMEXeYIM. ™

—— Counts wrong nnawar5.|

1 Counts corracl answerns,

L —

| On the Time Share Corporahion system,
|lines 5 and 10 are unnecessary. The
i varighles automatically have (he value
| 0 1o starl with

Pt




Let's discuss another use of the |F . . THEN statement. Suppose
that we wish to print the sguares of all the whole numbers from | 1o
I, (The square of 2 15 2x2, or 4.) We could say;

10 PRINT 141
20 PRIMNT 2+2
30 PRINT 3=3

[ — There would be § additional state-
¥ menis hare.

100 PRINT 10«10

110 EMD

But that's rather ridiculous! We can write 2 much shorter program
which will do the same thing, &s shown in the following flow chart
and program.

£
FLOW CHART BRGGRAM
STAAT
REATY
CLET 1t 100 LET 1=1
1% [F I=10 THEN 80
- 20 FRINT I%l:
e e a6 LET I=l+1
] i a0 GOTO 1S
| v D s END
This is g R
el “RRINT -
|4 Loeg |
- | | &4 9 |6 25 36 49 64 A1 100
_ET|||‘-!
i \\‘-—-_.____._.—-—-""—‘_'—‘_-_-_-_-_
oI t5

MNatice that the pregram would be the same length if we de-
cided to print tha squares of the whole numbers from 1 to
00|

You can see from the flow chant that the program automatically
repeats itself, This is called fooping,

On the next page we shall examine this program in deail,

50




Sets the first {initial) value of I. Since We first check o sae il | has gone past ‘
w@ want the numbers 1 o 10, we set | 10, It it has, we want line 50 (END). 14
egual to 1 forastar

ol we wizh to PRINT 1+, asin ling 20 |

Lig ‘LET 1=l

15 1F I>10 THEN 50
20 FEINT I+%0}

0 LET I=l+1.

a0 COTO 1S- -
50 END

Aller the squara ol a number is printed, |
| we then wanl {5 incremant (inarease) |
| by 1 to get tha next number

S | Then we branch back to stalemant 15, where |

A

wi decide whether or nedl o continus.

Step 15 uses IF , ., THEN to resr if we are fimished. ‘'We put our

The END statement Test

Is reached only other

whan | axceeds 10. | R
. loviap

IF

meant
It's

e pu

=10 t

i
=
=
=

numb

bolow, over and over, Each time he passes the starting point,

af the loop and heads for the garage when his gountar shows

Change the preceding program 10 print out the squaras of the

ght at the start of this program. (1t 35 alse possible to pot it
pluces;) NWotice thut IF .. THEN provides o neat way of
ng from a loop, In other words, there won't be on “infinite™

Programs can avoid infinile loops by using
THEM statemenls logelher with statemonts [hat Jncre-
the leop vanable.
something like a bus driver who travels the "loop shown

shes the buttontoincrement his irip countar, He geis out

rips

Code Name: /SEQ/

ars fram 10 to 30,




ON-LINE

Code M

ama: frQUEEH

Write (OFF-LINE) a QWZ program an-any subject (music, histary,
physics, mathemalics, accounting, and sa gnj thatl appeals ta
you. You caon use the following program as an examplo. Your
program shosbd Se-al least as long, and. f shoultd keep 5o0re;
Inciude encugh directions so thatl anyone can RUN your program

Whan you are sufe it 5 ready, try it ON-LINE with

SAMPLE QUIZ PROGHAM (sampte RUN 18 given on pane 62}

a frieng

10
[
2
5
 {r
£y
25
A0
Li7
b1
il
K|
i

= 3
)
o

RERY

% LET S=0
FRINT ™HFRE IS a LIST OF S1X NAGMES IN MUSIC. YOU WILL EE"
FRINT "AsSKED FOUR SQUESTIONS! ANSWER EACH WITH THE NMIMEER"™

PRINT "CORRESPONDING TO THE CORRECT NAME."

FRINT *1« RFATLES 2« ENHICO CARUSR"™

FEINT "3« BOD [YLAN fe LUDWIG VAN FEETHOGEN"
FRIMT "5« JOHANN 5« HACH Ge LOULS ARMETREONC'
FRINT

FRINT "wMH0 WROTE WNINE SYMPHOMIEST™

I5FPUT &

IF &a=#§ THEN &4
PRINT "NOs PEETHOVEN (4} 15 THE ANLSWER."
COTa A
LET S=sE+]
FEINT “HICGHTIY
FRINT "WereE B FAEMFR madip *ROEX " CROL R
INFUT B
IF B=1 THEN |04
FEINT "MNOs BEATLES £1Y IS5 THE AMNSWEE."
GOTE 110
LET sSmf+}
PREINT "CORRECTI™
ERINT "a FoMOUS 1TALIAN OFERA STAR wHO CIEE IN 1921
INFUT
IF C=2 THEN 124
FRINT "NOs ENEICD CARUSD 23 IS5 THE ANSKERs"
COTL 150
LET Sm g+
PRINT "YESIT™
FRINT "WHO Was "SATCHMO *p™M
INFUT L
IF =& THEN B4
FRINT "NOs LOUIS ARMSETRONG C6&) 15 THE ANSWERsY
070 190
LET 5= 5+]|
FRINT “GREaTI™
FRINT "OH» ¥YOU® SCORE QUT OF A POSSIBLE & IS™ISpI™.™
IF S=4 THEN ERO
FEINT "HORE YOU HAD FLM- MaYEEFE NEXT TIME YOaU ey o
ETOP
FRINT "WOU HaL a FERFECT SCOREs CONGRATULATION S L

WA

BETTER«™

|

61



Hara is &
RIN
sample RUN
of tha QUIZ
program shown HERE IS A LIST OF SIX NAMES IN MUSICe. YOU WILL BE
on page &1 ASKED FOUR QUESTIONS: ANSWER FACH WITH THE NUMBER
CORRESFONDING TO THE CORRECT NAME.
1« BEATLES 2. ENRICO CARUSD
w 3« FOB D¥YLAN 4e LUCWIG VAN BEETHOVEN
§ 5. JOHANN S« BACH fe LOUIS ARMSTRONG
S WHO WEOTE NINE EYMPHONIES?
15
NO, PFETHOVEN £4) IS THE ANSWER.
WAME & FOFMEERE Ma0lF *ROCH " (EOUF-
- 1
= CORFECT |
=' A FAMOUS ITRALIAN OFEARA STAR WHO BIED IN 1921 VASE
] 75
NO» ENRICO CARUSO (2) 15 THE ANSLFFs
bHO WAS *ZATCHMD "2
7 LHEATI
. Ois YOUFE SCORE CUT OF A POSSIBELE & 15 2.
B HOFE YOU HAT FUN« HAYHE NEXT TIME YOU CAMN DO BEFTTEH.
E——

I""—-—-_____ e —

LET'S REVIEW SECTION 2-6

@ The [F ... THEN statement w5 one of the mest important
statements in programming, 1t allows o computer program to 23 IF A<4 THEN 200
decide whether the next statement to be exccuted is the one 97 IF C-=9=A THEN 320
richt below. or the one winch the THEN parmt mentions. 126 (F R=5+T THEN 360
Some examples of correct |F I HEN statements are shown 516 IF V< M= THEN &30
at the right. The pants of the IFF .., THEN stalement-are

| Key Words

"

S e — = ==
 Line Number | /_Condition to be Testad | 'YES' Line Numter
) l i
& r— — — J #
120 IE [ A = J = W THEN 400

130 "NO' Line Number

@ Flow chart rep- e wiAmER & ——
resentation of the LaTeR AN e (R
ahove [Bas v
THEN slale- b5
ment. e 01 T THE NE ST LvE 17330




R

16
25
36
45
&4
Bl
100

2-7 Statements Using the Key Words
FOR and NEXT; |STEP

The FOR and NEXT statements were invented to simplify the
writing of programs that do the same kind of thing over and over
agam — i other words programs that coatan loops, This means
that FOR and NEXT can help you wrnite shon programs thal pro-
duce lots of output.

The IF ., THEN statement can also be used 1o write programs
with loops (see page 5%, bul using FOR and NEXT is casier in
those cases 1o which itapplies, Let’s compare using the two methods
to print the squares of the first ten natural numbers:

Looping with Looping with
[ 2 ST e e
iF.__THEN LFOR | and | NEXT |
10 LET 1I=1
20 IF 1=10 THEN &0 ' FOR I=) TO 10
30 FRINT iIw=l FRINT I#]
&0 LET I=1+1 NEXT 1
&0 GOTO 20 ENL
&0 END

]

These two programs do the same thing:

@ They both start | out equal to 1.

@ They hoth PRINT I=1. und then increase 1 by 1.

@ They both comtinue 10 run over ged aver untl] loally 1 reaches 10,
@® Then they both stop.

In ather words. both of these programs would BLUN as shown at the
lett,

Motice that FOR and NEXT are J
Loth used in the second program, {
They are always used as a pair




We can see the “loop™ in the first program (1he one that uses
IF . THEMN) by dravwing o Now chart, We cun nlso see that when
the number | gets Livger thun 10, the 1F statement will throw the
computer out of the loep ’

——- I L |
STAAT b——ef LET | =1

LET I=1%1 —a |8 =107 TES EMND ‘

‘ *NG
PRIMNT I < |

Fhe heavy colored lines show where the looping takes place
Phis looping idea works the same way in a FOR-NEXT loop.
excepl that the compuier automulicallby does the

ERETrI e R 1A ILET I=1+1

el 1he

Fesiing Ko S =10,

Here's o descoption of the FOR-MNEXT vermmwon of the same

[I-HPFI'.JIII
BASIC EMGLISH
Let I=1, print 1+,
go back and get the next (= 2), print [«
I FOR I=1 TO 10
oY RPHINT =1 g0 -back and gel the noxt [[=3), prnt J«1

33 NEXT I
ENT

and so on

until we have finally printad 1«1 for1=10.

Are you donlused? The above explanation of FOR-MNEXT loops
i fram o computer siapoint. Let’s ook sl FOBE-NREXT loops
Trosm o human viewpoinl,

B4




Let’s writeé a “program™ 1o describe what really happens when a
person does something several nmes. For example. suppose that we
wanl someone to clap his hands five times

A “program” that we might trv on him s the (ollowing:

1. FOR each number from 1 lo 5. you're going to do
somelhing. Let's siart with 1

2. Clap your hands.

3. Go back and get the NEXT number, but stap if the
nexl numibrer is greatar than 5.

Someone Tollowing our "progeam” would do the following:
‘Etan with 1,

Check. 15 1 greater than 57
Wur:r
CLAP!

| =il

rﬁc an o the NEXT number: 1+1=2.
[Check, i5 257

NO

CLam

| B

MEXT number — LET the number egual
2+1=3

1Check, is 3=-(7
WO
_CLAFI

[ ea)

Check, is 4>57%
(MO
ICLAP!

)

MNEXT | == LET I=l+1=4+1=5

Check is 557
MO
{ &) CLAP!

NEXT | =— LET |-|.|.'| =0+1=86

JCheck, is 6=57
YES
STOP!

I vou felt that the above was silly for human beings, we ugree,
That's because humian beings are much more intelligent than com-
puters. But now you have some idea of how FOR and NEXT work,



SUMMARY: The FOR and NEXT statemeanls ara used to count |
for the computer while It does something over and over ‘

BREADY
;zﬂgvzf; 10 FOF I=1 TO 10 |* S | This is
—t:2 PRINT I[#+1)¢  This 18 like clapping | Ik
statements AT REY 1 s — |:uuntrﬂg .
Fere a0 BN
Fi LA
|
£
e |
15
25
36
L]
&4
a1 |
100
A |
Here's an example which has 4 statements hefneen the FOR and
NEXT statcrnents. These 4 stalements are called the hody of the
loop
EEALY — i .
This is the BODY of the loop.
mie  FOR l=1 TO & ——— The BODY 15 the part of the
20 FRINT I.2els301 program between the FOR state.
Loop e |20 LF b=3 THEN 30 ment and the NEXT statement

&0 GOTO &0

Sh BRINT VRt HALFLAY. FHRG G and it iz executed each time

the computer goas through the

FUW
1 2 3
S L1 £,
| [} 9@
CE'HE HALFWRAY THROLUCH
& B 12
o o 15
L4 1 IE

w



A FOR sttement doesa't hove o start with |, Look at the

following:

REALY

I FOR H=f TO 5
PO FRINT ¥

I NEXT M

&0 ENL

RLM

LU I S

EM I
In FOR M=5 TO £

5
2]
N

16 FOR Me=lg3 TO 165
RL

L&3
&4
1as

RLW i

END

g e

We are changing only line 10; |
the rest of Lhe program reamains
the same

o

If you were tald o ¢ount to 10 by 2%, you would say

2

4 6 a 1a

How about counting from | 109 by 2's;

]

3 5 v 8

Or count from 2 to || by 4's;

2

i 1.

WNote thet the lower number (1 o from / o 9 is the first value,
and the number vou are counting “by™ is then added 10 11 to get the
next nimber. You again check to see il the new number 15 greater
than the upper limit (% n from [ to 9.

In countmeg from 2 0o [ by 475,42, 6, 100, the next number would
have been 145 but [ i greater thon the upper himit, 11, and so. it

is s included,



We can include a similar des in the FOR statement by using the
sddimional key word STEP

FOR Z=1 TO T-STEP 2

means counting fraom 1 1o 7 by s,

REALY

1o FOR £=1 T 7 S5TEF 2
€0 FRINT Z
30 WEXT I
a0 END

Rl j
Steps of 2 J
END

I FOR Z=2 TO 11 STEP &
TN

e s

e
6 Steps of 4
K

ENE

¢ FOR Z=0 TO- SO STEF 10
| HEm

Q

10
20
30
40

o

Steps of 10

———

“LTE Unlass thereis-a STEP part in the FOR statement, the
compuler assumes the values are fo De jrcreased by 1
10 FOR I=1 TD 4 means the same as 10 FOR =1 TO 4
STEP 1

BB



Here's an example of “sieppmg backward™!

REALDY

10 FOR f=10 TO O STEF =1

20 PRINT Z

30 NEXT I

q{"l FE]"JT “t'#t#ttﬂ:tl#lﬂ['ll_,ﬂSTFDFFtt##t#lttilﬂ”
5 END

BN

Rl

9

H

p
| &

5

£

3

2

1

s

ARk PLACT(Ffew ek sk snra s

L

Motice that when vou are “stepping backwsard,” the lurger number
in the FOR stnfement comes first;

FOR Z=10,TO 0 STEP —1

On the other hand. when vou are “siepping forward,” the larger
number civmes second

FOR I=2 TO 11 STEP 3

Really, then, we ¢an say thot gach FOR statement determines a
sel of values for o particular variable;

10 FOR F=1 TQ 3
determines the set { 1.2.3) for the variable F
10 FOR P=2 TD & STEP 2

determines the sel {2.4.6.8) for the vanable P

69



Exercize 1 For each FOR statement, write the sel of values that

will be used:

FOR Statembpni Variable Sal of Values
FOR L=3 TO & STEP 3 L |3,6.9)
FOR G=1 TO 9 5TEP 2 = {1.35.7.9]
FOR ¥2=3 TO B STEP 3 ? o
FOR W=314 TO B17 STEP 200 =3 A m—
FOR B7=3 TO 16 STEP 5 ? =i e
FOR R=1 TO & 7 i A
FOR MB=3 TO 27 STEP 6 i iy

Exarclse 2 Mow, given a variable and a set of values, write an
appropriate FOR statament

Variable Set of Values FOR Statement
a (14710} FOR Q=1 TO 10 STEP 3
P (18.25,32.32:45) ? —
K3 (200.201,202.203,204] 7 —
X (1.11,1.21.3141.5161.7} if

N4 [10.864.2) 7

D6 {3.8,13,18,23,28) ?

Look ut the following programs and then answer the questions after
cach program,

Exercis® 3 [, ron pas 70 30 STEP 6 |
20 FRINT "“HFLLO"™
a0 NEXT P
at PRINT "@0OI-BYE™
END

How many HELLO's will be printed?
How many GOOD-BYE's will be printed?

Exercise 4

10 FOR L=23 T3 1% STEF 4
g0 FPRINT L=-F
J0 PRINT L+f
40 NEXT L

END

How many numbers will e printed in all?
Mow, print the numbers out.




——

Exarcise 5 Find the two errors in the following "'program’™:

10 FOR F=38 TO 34 STEP 2

20
A0
40

LISING VARIAR

PRINT F
NEXT G
END

EG M FOBA NEXT STATEMENTS

Here's a simple program that will print out 5 rows of 10 astierisks

cach:

FEADY

i FOH =1 TO &
B OPHINT "Ssesssanxsxa®

0 NFRET I
i ENMID
AL

LEE 2 S S TS
LE LR EE LN SN
LLE R R N LN
kxkaw &b b
FEETEEE R

e

That's simple enough! Now, let's chiange the above program as

forllows:

5 INPUT A
10 FOR =1 TO R

With this change. we can have different numbers of rows printed

out. Watch

HLM

T3

(LA R N B AN
LR EE 2 N
A

ENT
F1mM

T

TITII I
TR E T T
wHakE AR

AEEEEET R

Since R=3, hine 10 becomes
10 FOR |1=1 TO 3

und 3 rows of nsterisks are printed.

Since R=4, line 10 becomes
10 FOR I=1 TO 4

and 4 rows of osterisks ure printed.

m



MNow that we know that we con put i viriible Ina FOR stnémenl,
led s change the progrm again:

e S =

REALY

5 FPRINT "HOWw MANY BLOCHS OF ASTEHIEHE I3 YOU WANT™:

& INPUT T

e FOR H=1 TO' T

15 PRINT "HOW MANY ROWS OF ASTERISKS 1O ¥YOU wANT IH PLOCK'"™iH?
PO INFLUT R

g5 FOR l=1 TO R

a0 FPRINT "sfxisdadas’

15 MEXT I
an NFXT H I

The preceding progrim illustmtes NESTED FOR LOOPS As
the niume implies. SESTED LOOPS are loops pested. or mcluded,
withm other loops. In the above progmm. we have the FOR-NEXT
logp with H, and within phat loop, the FORNEXT loop with 1.
The twe joops work like ths

10 FOF He} T T —

B W ®m @ @ ® @& ® & ® ® ® @

{Laaving out the

other steéns.) a% FOR I=] TO R I loop. H loop
' 30 FEINT "“s=xzasssss™ |7 Thisis tha "1 This Iz 1he
35 NEX1 | inner oo, | | outer loop,
40 NEXT M

When the computer reaches the FOR stalcment
in line 10, i1 sets H=1 aml then continues. s
paual, executme the bogv ol thin lepp, But o just
so happens thiit the body of the H lsopis another
FOR-MEXT [oop—the | loop, So the compuler
now must go through the body of the | loop, over
and over unbil | s greater than B (the number of
rows of astensks wanted),

When 1 1 gredter than RB. the computer skips
1o the line vight after the NEXT 1, just as it wonld
many FOWR loop, The bine the computer skipped
a5 the WEXT H which returns the computer
to line 10 {Moolly’, Now i1 sets H=2 and re-
peuts the whole process again

You might compure this saith the way aa odometer on an auto-
mabile works, The tenth-nule dinl must go through nll the 1on digits
before The male dial moves one dig,




The best way e understond what o computer does with nested
FOR foops is 10 RUN the program and study the cutput, Here is
4 samiple ELIN

Rl

R L R R
EE R R S & & 1 )
AR R e
LA R k&S R

EES Rk
R R

R EEER R
WEHRAERTE AW
fREREFERES
TR hmkw ke g
IR RN R LY
LS S+ 28 NN

EXERCISES
Kun each progmm BY H AN,

HOW MANY [LOCHS OF ASTERFISH= [0 YOU WANTT 3
HO'Y MaNY FOWS OF ASTERISGHE 0O ¥YOU WaANT I5 BLOCK (74

HOW MANY HOWS OF ASTERIGHE DG YOU WANT IN BLOCK £78

Rk MANY AQRS OF ASTERISKES [0 ¥YOU WANT IN BLOOK 326

i its

EEE

Do vou see that the computer wenl through the | loop 3 tmes™
And, that cuch tume the H loop was executed, the | loop was run
first 4. then 2, and finally 6 times? IF you keep i mind that the
RODY of the | loop IS the 1 loop, this is easier to understand,

1. 2,

10 PRINT "THIE 154 COMPUTER."™ 10 FOm: W=l T0 B STEF: P
20 FOR K=1 10 A 20 PRINT "+ % "
30 PRINT “NOTHING CAN GO 30 FOE ¥=18 TO 20

40 FOR Je) TO 3 4t BRINT * = an

50 PRINT “WRONG! 50 NERT

60 NEXT o 6O MEXT y

T O NEXT H W O ENT

B0 END | —
'\--..___,_,_,—-—'_'_'_'_'_'_

{(Mow you'll understand Program 1
in Section 1=10.)



EEALY

)
2o
a0
4
BLN

FOR I=| 705
FRINT 'fe®y
WEXT I

ENT

LS AR

o

14

OMN-LINE

OMN-LINE

- & . -
A SPECIAL TRICK |

You know that using the semicolon (i} at the end of a PRINT
stalament (so that the computer does not give a new line feed)
can create interasting effects. We can use this ides in pnnting
oul rows of asterisks

Here the semicolon caused 1he 5 asterisks 1o be printed on ‘
tha same ling.

EXERCISES
Run each program by hiand, and show the OUTPLT

10 FOF [=A 10 1D —will print gut _2_ lines.
N FOR J=13 7O 18 —will put 7 asterisks on
ar FRINT ™&™3 each ling

aft NEXT o

S0 FRINT «We nead this PRINT stata-
60 NEXT I ment o el the comgutar
e ERR NOT to continue o prin

S——— an the same ling. In-

stead, we wantl a new ing

19 FOER S=1 TO 10
20 FOR Tel TO 5
A PRINT "=}

60 NEXT T

B0 FRINT

&0 WNEXT 5

™ END

A e

Code Name: 'STARS/

RLIN the program in Exercise 2
Code Name: /TRIANGLE/

AUN the program in Exarcise 4.

Code Hame: /BLOCHS/

Write and RUN a program thal will print 3 rectangles, each having
4 rows of 7 psterisks each, uaing nested |oops,



Code Name: //GRADE//

Wrile a program {OFF-LINE) that plots & bar graph of the grades
on a guiz: After you have perlected your program. try it ON-LINE.
The ouiputl might ook Hke ihis, where gach unit 5 represeniad
b':,l' o o

ON-LINE

BLx

ON-LINE

INPUT CPE&LTEs TYFF 101 WHEN FINIEHELs
TG
190
TIno
Lt R
RS
185
rion
ol
TRl
TG
el
T4
TES
Tn
T 75
(R R

M- LINE

ON-LINE

CRATES DI STRIEUTION

noTa 2o CE>

21 T ac LH>

&l T3 &0 LEEEE S

&F T B0 cHFLiAB LA EnEE D

LT T L R ¥ { ] TEEE IR R ETE T

OM - LIME

AVESARE GRATE WAS 78« 6667
e

ON LINE

It you need some ideas try runming this
axperimenial program.

REALY
i e ﬁ-« ] - | I
=g ool ~ I I PRINT "INPUT GRALES. "3
ey T 3 e €36 - 2 PRINT ™ TYPF IN1 TO STOP.™
i rewncriciCr g :ﬁ;ﬁ;ﬁ ' i 5 LET T=0
Ml chn W i 10 INPUT ©

PO IF G000 TeHEMN 150
o5 [F G700 THEN 10

an LET T=T+]

£ BOTO 10

IS0 PRINT "™7Th TO 100"
200 FOF Hel TO T

00 PRINT "ee>';

400 MEXT H

EOC END

(s e ——

75



STARTING SPEED
(rmiles hour)

5
1.0
1.5
20
25
3.0
as
4.0
45
5.0
85
6.0

-

ON-LINE OM-LINE ON-LINE ON-LINE

ON-LINE

Code Mame: ///SPEED CAR//

Write & program {OFF-LINE) to solve the follewing problem.
Than RUN it ON-LINE

You are an engineer helping to design a new type of amusa-
ment park ride. The layoul looks like this!

B 1 o
w3, “"’_!.i."."'.- B :'l'. o T ;;3':{: s
g A T
e

Tha car starts to the left of point A with a certain starting speed.
Then It continues along the track, passing "booster’ stations A,
B.C. D.thenA, B C, Dagain and soon. Every lime the car passes
station A, 8. C. or [, ils speed is increased 10% by the gear you
sef rotating below the track. If, for instance, the car s fravaling
al 5 milas per hour coming into station B, whan It ieaves B, i
will be traveling ai 5+ .1+5=5.5 milas per hour.

The ride is designed s¢ that the car goes around 10 times be-
fore the power is cul and the car coasts to a halt. The designers
are unsure as to whal spead the car should start. Some say 2
miles per hour, otherssay 5 miles per hour. To and therr dilemma,
they lurn 1o you

FINAL SPEED
{alter 10th trip around)
?
3 Wall, now thal you're stuck with
3 the job, what are you going 1o do?
' Probably the bas! idea would be to
— make a ghart of the various start-
= ing speeds of tha car, and, for each
T starting speed, show what the Hinal
n speed of the gar would be. Thus,
~h you want o wnhle a program (o
" complete the table shown at the
" ledl

OMN-LINE

HINTS You will need NESTED FOR LOOPS,

The QUTER LOOP will contral the increasing starting speed
(FOR 55 TC 6 STEP .5)

The INMER LOOP will calculate tha spead after 40 "boosis.”
(FOR B=1 TO 40)




ON-LINE

ON-LINE

SAMPLE CALCULATION

Suppose that the starting speed were 10 mph

1 Spoad=10+_1+10=11
2 Speed=11+ 1~11=121

BOOST NO SPEED AFTER BOOST

3 Spead=12 1+ 1+12.1=13.21
] and- 5o an, for 40 boosts. The reason that
we use 40 15 that we go argund the track 10

40

limes, passing « booster stations each time.

LET'S REVIEW SECTION 2-7

@ FOR-NEXT loops nre used for repetitive calculations or
fepopin, There are several parts ta a FOR-NEXT loop,
The loop starts with o FOR statement ot the beginning, and
ends with a NEXT statement st the end,

@ A varinble is chosen as o counter {(for example, 1b, and lower
and upper values are specified for it A STEP part is some-
times plse mcluded 1o show how much | should be Ingreased
each bme the loop is repeated. For example:

10 FOR |= IEII TO TF STEP L'-:

Firsf value

| Second value |

Step value |

Thaus line 10 savs that T will be taken from the st of numbers

{10, 12, 14, 16},

| Al the end of the Joop, a NEXT stalement is always needed,
The peneral format for a FOR-NEXT loop 1s:

10 FOR |=A

TO B

20 BEooy oF LooP |

Eﬂ §

40 MEXT |

@ MNested loops are loops within loops:

60 NEXT |

70 END
I

1MMFOR I=ATO B

"Bod

y of the | loop |
4~ (outer loop)

Body aof tha J loop
{inner loop)




2-B Storing Programs on Paper Tape

. Thiz section is mof aboul computar pragramming.
It tolls you how to use a special preco of equipmant cailed
the papar fape punchrand reader, You can read through this
saction al any time to get! the general idea, and then refer
Io b whamover you wish 1o use paper jape

Wy paper lipe? Ay you move along in the computer program-
ming world, your programs are bound to get longer and longer.
When that happens, having to type i the same procram more than
omce Ly ien different days) becomes discowrsging. 11 would be nice
if we could “store” our programs for future use, and then later have
the mochine tvpe in our programs (or us, That's exactly what paper
tape ¢an do,  Let's see how.

. I your terminal is egupped 10 punch paper
- tapes. it may be of the type shown in the photo-
' griapih. The combinstion papér tape paiedi and

readfer s oon 1he lett side of the termanud, The
5 prici b oo narrody vellow paper tape unmolling
under o panel of four buttons marked ON, OFF,
BSP, and BEL. The resderas the part in Lront
witl 1the small plustic cover,

= 'of o ' = 3
"!'I-Ifi'-rt:ﬂ"-a*'-w'-..y_
ool o o'

H o/ o o o e
) B This muchine spores programs for us by paeeci-
ity hisles (o the prper tape
A puncked tape looks ke this
LEADER PROGHAM THAILER
ke b, — = A .

el I TR TP
OB U S ]
hissasioest - H a"E8%a3. t; ]

—_

Somalimes this row Thasa small holas are
af holoes is omitled not part of the coda




o

-4

4 5 6
L]

b3
L]

@:mﬁr.

3
:
L

. e e e B @
FEARENREASRE PR R AR R R YRR
FEANEEES SEEEE W6 SEFESEEE B

L] L]
R R L S LR R

ABC BEF G
BT Yo 8

L L3 L]
LR R AL R LN LR R L

RO B4 B Ee Ne BB @8
Bl BEASE SENEENEE &8

J oK OL M-M-D
24 TGP

PAd-RS T UV W

L] : L

L]
-
FEEAAEES S A A SRR RS

L L B e
-l'll LL -'I" LL] ll LL]

Fach vertidal hne i a code for one of the charmc-
ters used on b terminal, You don't kive to know
these codies — they ure wotematically “degoded™
back mto letters, numerals, and other svmbols
when the tape is “read” by the tape ecader, The
piciure of the left shiws you some ol the codes
IWe've put the code for “space” twige between
the other codes to spread things oul,)

There are four wavs in which 'vou can use
paper mipe. We shull dhiscuss each ome i deinl

[1] SAVING PROGRAMS ON PAPER TAPE
WHILE ON-LINE

If vou huve perfocted u program wiife asing tre
rampter oifine, and want to sove it for the
future, here's wiiil o da oon the Time Shire
Compomalion system (other systems may viryl;

1. Type the word PUNCH, press L1he ON bul-
tan on thetape punch (lelt side of terminalj,
and then proeas the RETURN key. Tha
tarmunal will chatter away while tha puneh
tirst produces a seriez of small hioles as a
ivad«in{leader) Then itwill punch your pro-
gram nto the tape (whileé simultaneously
tyvping out a copy for you), and finish with a
serigs ol small holes as a traller.

2, When the computer has fimshed, pross (ke
OFF button on the tape punch,and tear off
the tape with a quick pull upwards MNolice
tha shapas of the tape ands. Thoy are
shaped like arrows pointing toward the
beginning of your tape

74



FEEDING A PROGRAM INTO THE COMPUTER FROM

e

FAFPER TAFE WHILE ON-LINE

Use your reqular procedure to gel your computer READY to
accepl BASIC programs

Hold the tape with the arrows pointing toward you Place the
tape undaerneath the litl'a plgstic cover on the tape roader arnd
prass tha small holas in the |leadar of tho lape over the ¢ogs
in the wheel thal moves the lape forward. Then close the
cover

On the Time Share Corporation system, you next typa TAPE
and prass the HETURN Kay.

Fush the lever an the tape reader (o ON and waich the gchon
To BUN the program now, simply type BUN. (I you wish to
make changes before BUNning 11, type KEY first )

ar Lf:q

s,

[3] PREPARING A PROGRAM ON PAPER TAPE OFF-LINE

(WITHQUT THE COMPUTER)

1. Turn the swilch to LOCAL (awltch on right side of terminal)
2. Pressg the OM button on the tape punch (21 side of terminal)
3. Press the HERE 1S key (uppor right of lerminal keyboard} to

produce a ‘leader

OR
Press the RUBOUT and REPT keys together (both are on right
side of keyboard) until about 2 inches of tapa are punched.
{You should have a longer leader and trasisr than those shawn
on page V8.



4. Type In the statemenls of your program as usual excepl, al

o =l

the and of each line prass in ths ooder

the RETURN KEY
the LINE FEED KEY

On some syslems; you may alse need 1o press
the HUBOUT KEY

If you make a typing error. you can correct It in one ol 1wo

Ways

a, Marely type a BETURBN, LINE FEED, and RUBOUT, and
ihan retypa the entire ling correctiy;

OR

b. You can erase a Singie character by pressing the BSP
(Back-SPace) bulton an the {apé punch {left side of
terminal) lollowed by pressing the RUBCUT key on Lhe
keyboard
To erasa two characters, use 2 B5Ps followed by 2 RUB-
QOUTs. and so on After you have erased (he characlers,
thern type the corract characliers and continue,

After finishing the program, press the HERE IS butlon {or

press simultanecusly the RUBOUT and REPT keys) lo gat

about two inches of “trailler” lape

Tear the tape off, pulling straight up,

. Turn off the 1ape punah by pressing OFF and turn aff the

terminal (or press tha CLA butlon)

When vou're repdy to ey vour program ON-LINE, follow the direc-
LiGns maun page Bl

Whenever you mike n tape copy of vour program, be sure 1o write

some identificution on 1he beginning of the tape for future reference.

'{.-_’_sﬂfr.n fax N

35 B B P S Aa pEE R @ AW

L
ﬁ.\ FEm Lo ™A At

i




[4] OFF-LINE DUPLICATION OF TYFEWRITTEN MATERIAL

T'he pictore below wis “drawn™ on a terminnl. There s noensy way
10 mitke the computer do this —n fuct yvou shouldn’t use the com-
puter BCall L o just the termnal, wfter lots of prelimmary planmmg
al your desk. The same idea applies to “form™ letters. and so on.

If vou want to make such a picture, and then reproduce severl
copies for vour friends. vou showld do it QOFF-LINE. but with the
paper tape punch turned OMN. The instruciions mmlpugﬂa Bil=H1]
cin be followed, EXCEPT vou can wse oy meethod 50 far correet-
feege i stigkes,

When you are finished, you can then muke copies, also OFF-LINE
(terminal switched to L.OCAL) by merely putting the Lape in the
paper tipe reader. ond pushing the lever below the tape reader o
START. The same procedore can be used for duplicating listings
of programs already punched on tape.

ok EhEe e
kh bbb dban ExakasEEE
xR EEAEEEEE FEEALEB AN S
EE kS - R
M & TEE
LEE S BE MY Ll
ey VELENTINE L
mEk LR
R L
Bk e
*wE -

& & LR
- fE RN
Emws Ewww
LE LT R
LE R R LR
Ty
*

Larger computer systems also allow you 1o save pro-
grams on magnetic tapes or on magnetic discs The methods
el doing this vary, so you'll have to get the information from
your computar refarence manueal or your teacher




Techaiques
forthe
Sessoned
Travelen

3-1 BASIC Bulldozers

This marks the mid-point of our (oar, ond congratulitions are in order,
You can now handle input (INPLUTIL outpot (PRINT). branching
(GOTO)N conditional branching (1F .. . THEXN), computing and
storig aumbers (LETY, and looping (FOR-NEXT), Theorencally,
just nbout any programming problem can be handigd with this
fondamental set of ey words,

Of coursg, 1's also “theoretically™ true that one can move any
amount of earth with o shovel, given enough ambition, However, in
practice there are tmes when hnving a bulldozer nviilable can make
Ife mugh more pleasant,

This s the bolldozer part of the book — the place where advanced
features of BASIC will be explained in order that complicated pro-
grmmming problems can be hondled withoot backbreaking labor.

We will explain eight ol these special features as follows:

FEATURE

SOME APPLICATIONS OF THE FEATURE

Varahles with
singie: subscripts

REM

Variaklee with
doubie subscnpte

TAB

HEAD — DATA
L&rary Funclions
Co=gatad GOTO
== —RETURN

@ Especially helpful in handling fisls of values (lhese are called

Hrreys)

A Key word used 1o introduce descriphive comments into a
orogram

Leedul i handling valups siared in fablas {(ihese are called
Iwo-dimensional arrays)

Usad tor prnting special oulput patterns

key words used (o gel [ots of Inpul inle the computar
Used to do the work of many stataments.

Lsed to replace a group of IF | THEN statermants.

Koy words used to shorten programs that use similar groups
ot slatements e 5everal Dlaces

a3



A =3
H =3
0=3
V=23
C1 =3

3-2 Subscripted Variables; ﬁ':imﬂ and [FIEM

Lip to this poimt we have becn pettmg along pretty well with twao

kinds of voriable nomes. One s the single lener; A, B €. A
T'he viher 15 4 letter followed by a single digie: A0 A1, AZ. . . BD,
Hi.BL .... and sovon, Lers ¢all these “ordinary ™ varible names,

But., ns our progrmamming gets more complicated, we'll run inlo
tronble very soon with just “ordinary” vanable names, To show this,
let’s pse un example;

TAKE-A-CHANCE-INTERMNATIONAL AIBLINES
Suppose that TAC[-Air has one flight ench day of u 3 -day manth,
and thut there are thre¢ passenger seats available on each plone
Woe want 1o run a reservation office — o plage where 4 person cun
request o seat for any day in the moath,

|

TR E-5-CHANEE TSIV &GS

Well, we cun set up a bourd like this:

MARCH

O0=3 R=3 8«3 | T=3 U=3

Xm § | W el Z a3 Al =3 | B = 3




& iz the neme of the vanable where we slors the number of
seats gvallabie on March 1, B s for the seals available an
March 2 and so on. When we start, we 181 A=3 B=3, and
so on. I a passengér requesis a ticket for March 1, we look
at our board, say OK. and sell him tha ticket. And then we
change the value of A to 2

Let’s try automating our system so that any
tickel oflice in the country can wuse a ternunal (o
make reservations, A program 1o do this might
start oul ns fallows:

10 LET A=2
20 LET B=3
30 LET G=3
40 LET D=3

Hold ! Do vou see that we'd oeed 31 LET
slatements just to assign the starting valoes for
each day? That's one of the problems with
“ordinary’ variable: names — we have the jab
of not only choosing the names bul also storing
values in the locations they label one at a time.
Just think, if we were doing the airline reserva-
livns for the whale year, we'd need 363 separite
LET stalements to assign starting valines!

Another trouble with “ordinary’ vanabie names in this example
s that they're not very logical: why should A stand For March 1, or
P for March 167 So we nced a way of noming varinbles whei ¢ the
revtipnter could help choose the names and where the names would
fit our situation a lictle better,

WA LY Let's look at the situatiom a litle more closely,
bt We eauld ivan As any calendar shows. a month is o collection
BE EE A a ehorihand of davs — March 15 o collection of 31 dawvs.
eiiegly, }f,;_i i f notation cailing We refer to a specific day in March by its number,
20 27 R 03] -—— iz M{31) for instance, March 12 or Muarch 27,
Frv o simmilar wiay, we can set up o collection of computer variahles.
M array This collection 1% culled an grrey: array s also bave nomes: the ©M
- e = array”™ or "H array,’” for exampte. And (just as with months) we
= can talk about @ specific member af the army by using an array name
M{1) f i Follpwed By o pumber in parentbeses, e example, Mg or Hi 2L
e e 1 These svmbols are called sebyeripied varinhles (he number is 1he
M(2) | | ! subscriptl:
D it R T ELE |
L miE ! ! i
{3} I ] ARAY N Py
i e I B Mig)
| 4 | | {
b = | Mig)is pronounced “M sk 87
I M(5) |
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One of the best thingsy about subscripled variables is thar they ‘
help the computer keep [mick of where things are slored. This is
because the compuler “knows" that M%) 15 the Bth member of the
armay M (ust as we know that March 8 is the Sth day of March),

Also, Just s we know thot there are T davs of Murch before March B,
the computer “knows™ that there are 7 members of the M urray
before MIB), We'll soon see how useful this is, Hut first let's notige:

A CRUCIAL DIFFERENCE

HE8, an ordinary vanabla, 5 not the same as H(B), @ sub-
scripted vanable The dilference is something like that
balween lHe name

HENRY EIGHT <= This is like an ordinary l
| variabta, "Elght’ s

just part of this man's
name.

and tha name
HEMRY THE EIGHTH

|

Thig 15 like a subscriplad varnabla, Tha name telis
s wa have a whole collection of Hannys (who were
Kings of England), and that this man is the eighth
ona — tha eighth King of Engiand named Hanry

.@ CONTENTS : :
e | s | et By the way, there s onc sumilarity bétween ordinary and - sub-

: M(8)| | 429 | seripled variables — both store volues, That s, M%) s 4 label for
i S 4 a memory locution which can store n vilue (for example. 424,




ok Muost computers have enough storage room for arrays with quite

e a few members. However, it is up 10 us, in oor programs, o indicale
[ how muany members of the array we'll need . For instance. in TACI-
o Adr, we'll need 31 vanables, one for ench day of Muarch, We wirn
aut the computer thil we'll peed 31 by <aving
:.I:'In'ql. 10 DIM MI3T)
[TERET]
i tAnyiime vou hove a subscipt lorger than [0, vou must use a
Wiy DIMension statement.) Abfer warning the compuier, we can pse lhe
o subseripted vanables anywhere inthe program
r.nz'?l.::u
::!.u" Lev's dlustrute all of this by writimg the complete TACE-Aur pro-
._';'_'E:é gram, Fiest, 1o’y picture o reservation board thit gses subscripted
TR vanables:
RE12H)
W{29} MABCH
M (30 - SEre— ey i =
MEET) MV =3 [ M =3 M3 =3 | M) =3 | MiSj=3 M} -3 MT)=3
M =3 | MBs=3 | p10%=3 R11=3 M23=3] M{13p=3| M14) =3
This says that there I'his time we huve stared the mimber of seats for the 1st day in
ara J seate avail = MOk lor the 2d day o M(2h, .., for the 16th day in MO16), .. ..

agiz on Karch B

and wooo That's logisal, esn’p i?
Here's how we do this in BASIC

Tho waraing 1o reservel— 10 Cit ME31) The trick is to write '
encugh space g0 FOR =1 TO 31 - - |
Sl SR 30 LET MCD)=3« | | 90 LET MID)=3
&0 NEXT E and ask Ihe compuler ig
RO FRFE R REEE R lmﬂkE D=1?I ..... :!Il
We can now jssien our 3 startng valoes with only 4 siolements!
Flere's the complete reservation program.
— i — —
. This line checks to see |l Where
GEALE arg as many seats let as you
i 'DIM HE313 wish an the day you requesied,
= _:_:_':', E:L];"::’I v | (M[D] is the number ol soats left
a0 NEXT E on day number D) If there are,
=0 PRINT e a L
40 PAINT “TYPE TML BAY IN MARCH REQUESTED AND THE NUMEIR OF SEATS." I then ihe lckes
O INPUT bed = agent s autho-
B2 IF MED) a8 N OTHEN IR0 e —— — + rized to issud a hicket
2 PRINT "SORRYs ONLY™IHMILII™ SEAT(S) AVAILAELE." :
o0 PRINT = FON MARGEYI DU % MAME AMOTHER FEGULST." Hing 120}, and the num-
:'_g' ﬁmrignrsmun [ON OK=-=1SELE"MI*™ TICHETCS) FD CH™) L Dar.G1 kadls Gvailzola
s ¥ . EpE= 'y L, = R HARCH")[i™s™ i
3 LET WEG1=HEDi=N - rsiices oY W g
180 PRINT "STILL™HCDII™ FHPTY SEATCS) ON MARCH™EDL®." 130) |
¢SO PRINT "NENT REQUEST PLEASE-" _—
0T 50
IE END

A RUMN 15 shownon the next puge,

¥



T¢PE THE DAY 1IN HARCH RESUESTED AWD THE NIMEBER OF LEATSs
Ths 2

AEEERVATION OK==155UE 2 TICHETIS) FOR HALTCH Se

S5TILL | EMPTY SEATCSY 0OM MARCH S

MEXT REQDUEST PLEASE.

TYFE THE TAY 1IN MARCM REQUEESTED ANE THE MUMEEAR OF EEATS.
TIBe ]

RESERVATION OK==IS5UE | TICHET¢S) FGR HARCH 18-

STILL & FMPTY SEATCE} ON MARCH 1EH.

HEXT REDUEST FLEASEs

TFFE THE DAY IN MARCH REAUESTED AND THE NUMEER OF SEATS.
T5e 2
S0hAY. OMLY | SEATLSEY AVATLAFLEs

FOR HARCH 5+ MAKE ANDTHER HEGUEST.

TYFE THE DAY [N RARCH REQUESTED AND THE NUMEBEH OF EEATS
Tha B

RESEHMATION OK==1S5UE & TICHETO(SY FOR HARCH &.

STILL | EMFTY SEATOS) DH HARCH &.

HEXT RESUEET PLEASE.

TIFE THE CAY IN HARCH REQUESTED ANI THE NUMBER OF SEATS.
¥

END

We decide lo stap the INPUT. On Time
Share Corporation installations, you press
j CTAL and C together, followed by RETURN,

Notwee that this program does not keep a record of the reservations
from one RUXN w0 the next. A more practical program is given an
page 131,

There is sniother interesting feature of subscripted variables that
vou should kKnow about, 1t is OK for the subscript 1o be anv expres-
ston, that 15, a combination of varables and numbers jomed by the
operatars 4, /4, —, and T,

EXAMPLES: X(K+1). X{K=1), B{2+J+1)

Exercise 1 In sach row, find which variable ngme or names are
the same as the underlined name. For example:

Gi12) (Bi4+3]) Gi14) G12 (G268 G(12+10)
MI  MB] MZeAS) M MZ+5)] ME MU1E-T)
P(3) P(B=3) P(3} P3 P(1+2) P4-2) P(27/9)

L{4)  M{d) L(16%4) L4 L{1+1+1+1) L{128/32)
Z{16) Z{180/10) Z16 Z QU18) 2Z(2586/16)

Exercise 2 Simulate running the following program:

10 DIM Gi24a)
B0 LET M{li=g8
J0 LET Mi231=8
40 LET Mc3dei s
S LET Bfax=10
DE&I=mED




A AAR AR AAAAA MY AR A AN A AN
70 LET gi2a)=130
BD PRINT M{1)+¥C3)
90 FEINT M(1+2)
106 FRINT MC{1)+X(2)
110 PRHINT Cfa4%g)
120 PHRINT Qta)*Cl 6l
130 FPRINT €{10+14)
140 FHRINT MC28-25)
150 PRINT MC&=-4)
160 PRINT Qi24ars6)
170 PHINT QU24)/0CE)
1B0  PRINT M2+ 1)+M{3=13+00(8=-a)+ {3+ 3)
190 END

i - ——

Apother useful statement 15 the REMark statement, REMark
slatements are placed ina program o help other people understand
a listinyg of the program. REMarks are nof ponted dummg o RUN —
anly during a LIST. For example

LIST

Ity HEM PROGHAM TO FIND AREA OF CIRCLE

A0 PRINT "IYFPE IN THE RADIUS C(IN FEETH=':
. INFUT R

40 PRINT "AREA 155 3« 141 594F%R:" S0« FT"
&M FEEM THE WIMBEE 3« 1415659 15 "Pi."

&0 ENT

Exl
FELM

TYPE IN THE RABIUS CIN FEFTY}1710
AFFA IS5 314159 50« FTe

e _I_-_.-._-_-

Exercize 3 Simulate AUNRIng this program!

I0 HEM FROGRAM TO FRINT SOUARES OF ANY & NUMPEERS
PO PRINT *TYFE IN 5 NUMREHRSs ONE FOR FACH "7 'i™
3 FOR I=] TD 5

&1 INPUT NET2

o MEXT 1

60 FRINT "YOUR NIMEBERS", "SCUARES OF YOUR NUMEERE"™
T FOR K=] 70 5

A0 PHIMT NOHI.NOHI=NOHD)

G0 NEXT H

100 ENT _‘__,,,.-r""“#_rﬂ_ﬂ_‘______ﬂ
---'-——_




Exercise 4 Simulate RUNning this program:

10 REM

oo ENL

e

FEQOGAAM TO CGEMNEEATE 10 FIRPOMNAC.! MUMEEES
20 LET Adlim]

A PRINT AC13;

4t LET af8)m|

&0 ‘PRINT A(2);

&C FOR =23 70 10

T0 LET AfJYs=AL = 1)+B0J=F)

B PHEINT AfJ)

0 NEXT J

L emeee

OMN-LINE ON-LINE ON-LINE

ON-LINE

NMOTE Fibonacc was a mathematician born in Pisa, Naly, in
1180 The numbers named after him are siill used loday in
higher mathematics

Code Mame: 'TRACHK1/

Suppose an athiste can run the 100-yard dash in 12 seconds
How 1ast is he going in miles per hour (mph)?

Well, 100 yards=300 leet=300/5230= 0568 mila
And 12 seconds=12/3600= 00333 hour
So his speed s D/ T=0568/.00333=17 0455 mph

Thatl's a lot of arithmeatic, espacially it wa want to do it for-a list
of athlintes  Lat's use the computer!

On the noxt page 15 a program which prints the speads for as
many funners a5 you wish. and then gives-the everage speed.

After studying itand the sampie AUN, sea ! you can modily the
program so that it prints the avarage of only those athlstes you
specify. For example. you might want the average of the three
highest speads (that is, athletes 2, 4 and 5). Can you do this by
letting the user INFUT the subscripis-of the variables he wants
averaged?




AFaTY

ko biw TCERGI
L LET S=0

led FEINT "HOW Med's TRand STIRES' IO 0L R1:s4 T SUT:F d=pnim:

130 [HFLT 5N

Tal FEIST "aRThR Eecd 2% DNTER & TEME CIN SECONLE) BOH THEY
180 FRINT " [AN=<Y&R[ [ASH+"™

60 FOR 1=F TO' N

LA PRENT "&THLETE

ey CEHFDT OTrL]
MR LET S5+ TLLY
eon NERT [

210 PRINT

#el PRINT "“HERF ARE -THE T1#ES- aNI “SFEFLCST"
=30 PHINT “a3THLETE

pall FOR I=1 T0 M

250 FPRIND Ls ST 11 02000 SER0I A CL T1F D800

R0 HIXT )
270 PHINT

BES PRINT "IHE OUERACE TIME LEES™I SN
ERG. O PRINT MTHE pAUFRECE. SFFED W82M50 3004

00 FRE
wing

HO% Ppdy THACH "TIXES® TQ YO RISH. T FYIEE <2012 %
SFTES EAGH 'T" EWTFE & TIME (1% =SECOMLE) FO& SHE 100=-1ARL LAZM«

ATHLETE # F7Q5:3
ATHLETE » 27520

ATHLETE ® A¢idas(
ATHLETE F at]le«7
ATHLETE ¢ S10.9

HFERE- AxF THE TIMES

ATHLETE = TIME CSECIMWLEY EFEEL TmILES PER HOLR)
1 - TR I3 300
I 2 | T« 045G
x 1&al R L1 E
A 113 HE Ol el W
5 =Y PR+ RTE

DIE ALYEFRELE TIMNE WAL |2«h SECONT R«
THE AVERADE LPEFL oS 30 1658 JAPH

‘-|_._\_‘_-_-_

J— S isused to fing [ha SUM

i all the "times.” The

v B — average time will then be
LM

PP TIRE SEECONLREY WEFEAL (MILES FE= HULTA ™

EEQOALS. ™
CEHOFACLSAN A0 0EE Y PN "

ML HFEIDS1T

R

Code Name: /AIRLINET/
Run the TACI-Airling reservation program for several customears

Code Hame: JAIRBLINEZ2S!

Add the following statemants to your airbing program and sea
what happans (type 0, 0 as the last INPUT};

75

162
185
165
166
158

IF =0 THEN 162

BRINT

FRINT "SEATS LEFT FOF THFE MONTH OF MARCH AHE (LAY, S5EATSM:™

FOR =1 TO 31

FRINT DemMCEds"™ ":

NEXT D

a1



ON-LINE ON-LINE ON-LINE ON-LINE OMN-LINE ON-LINE OM-LINE

ON-LINE

Code Name: //SORT//

Here's a good exampie of the value of subscripts This program
sorls a collection of numbers into ascending (ncreasing) ordar
Alter studying 1he program and running if, see il you can wrile
similar program 0 put numbers inlo desceanding (decreasing)
prder,

AR LY |

e FRINT "PROiPAM 1O SORT & L1XT OF NLREEES IWG ASCENIING wHEER"
pfa  EIH LETOND

1E0 FRINT

130 PRINT "HOE RAY WURFERS ARE 10 ERE EBGRTRDY

jan  JNPUT N

s PHINT "TYPE [N THE LLIET OF NIMIPIES CNE aT & TIMELT

Isf. RO I=1 T2 N

17 INFUT LT

ing HFET I

190 FOR H=] 5D H=)

b lng EOR Oml IO W=

P8 TR LTIT o8 L0 L) THEIN RSO This is the iricky part.
FEs LFET 1eLIdd

590 LET Leddebtieil | It swaps the number in
o4t LT LEJ+13eT LiJ} with the number in
LT R 3

S0 WEKT R | LiJ+1).

EIC FRINT

2P kiR TIFE S3RIPED LIETT 2T
=20 FON Iwl Tu W

ar FEIRY LL))a

g WEET)

d200 P

Ly

FRICHAY TO S0FT & LT%2T SF NIMFFSS M1 ASCERLINCG QR1FP

phy waNY NEMFPFES ARF TO TE SIETEITY

TEF I8 THE LIE3 OF WNiMBEERS ORF-AT & TiMEr
A D%

Ta. ke

T8+ A7

Theqn

Floe%

THE SOBRTIIL LIET T3
I A o 18 A3

_-_-_._______-—-—-___ _-_-_-_"-—-
——

Challenge Combine the //SORT// program wilth the proagram
MBACK1/ o put he athletes records in the order
i firsl place, second place, and so on. and then to
give the average time fc. the first three places




3-3 Two-dimensional Arrays

A new mayor of Ashbank has just been elected. One of his main
campaign proméses was to make Ashbank a safe place in which to
lve,

His first directive is to the police department — cut down the
number of traffic accidents, So the police commissioner’s first move
is an erder to his computing division — get statistics on the number of
accidents at each intersection.

Let's look a1 4 map of downtown Ashbank and help ABC (The
Ashbank Burean of Computing) analvze the problem:

[ IR CH - | o= O T} [ BF
[ [ = S Bl i1 o = 1] o [ oo
| |
B B} Bl |
) T ||

g el

First, we'll need an easy wav to refer to a particular intersection,

Second, we'll have ta be able 1o associate the number of accidents
at the intersection with the name of the intersection.

We could letter the intersections with single letters: of we could
use subscrpted variables, Which shall it be? Well, the downtown
area is rapidly expanding — so our method should make it easy to
add other intersections in the future. Also, the strects already have
numbers — why not use them?



With thexe facts in mind. wé could refer 1o the intersections by first
giving the AVENUE name, and then piving the intersecting
STREET name  The miersection in oot piclore marked with a
heavy dot is "2d AVE und A ST

This suggests that it would be mice to have o second ype of
subseripted variable. one that has noee subseripts, Here's what these
vuriables fook hike m BASIC

MiZ.3) represenis the number of acocidents al 2d AVE and
id 5T. N(1,2) represenis the number of agcigents at ¥st
AVE and 2d ST and 50 on

Jusl as with single-subseript vamables, the double-subseript
varishles store vislues, Sof, in the past vear, 23 acepdents hive Lrken
place 2t 2d AVE and 3d ST, we can sav:

LET N{23)=23
If 21 occurred-at 15t AVE and 2d 8T. we can say
LET N{1.2)=21

We cun think of these storage locations as if they were wrranged
in o table. The contents nre the numbers of accidents w1 ench
mtersedtton

Street
15t Streat 2d Streat 3d Streot
Avanua
181 Avanue 46 acoidenis 2% apocidenis T2 pecidents
2d Avanue 13 acoidenis | 28 accidaents _ 23 accldents
ad Avanue 16 accidents | 18 accidents | 34 acaidents

The usual prctice is to enter these nuombers into the computer by
rovws, thiit 1%, In the order:

46, 21,72, 12.28. 23. 16. 18, 34

The best way 1o compare the safety of the differant mrersections
s 1o fimd ench intersection’s percentupe of the total accidents in
Ashbunk, I we found, for Instance, that one intersection has 7%,
and anather has 219%, then it would be ¢lear that the former for
some Feason is much more dangerous,

S0 we write the program shown on the next page.



REATH

10 PRINT "TYFE 18 THE NiWmPER ©F ACCICENTS AT BACH INTEMHLECTION™
2% PREMNT *1M THE ORLER 18T AVENLUE AND I151 STREET. 157 AVENLE ANLDT
A0 PRIMNT "EL STREETs AND 50 O™

& LAT T=0

oL FOF mBw)] TQ 3

& FON 5=1 TO 3

W INPUT ML &s5]

Bl LET TaT+NIRsZ]

%0 MEXT £
L0G  MNEMT A
Lo FRIWT

Ief FRINT = AJE il 0 STREET™ . "2 OF TOTHEL™

L3 FOR A=31 10 3

4D FOR S=3 TO 3

150 PREINT AI™ AVE ANLRFSI™ ST ", (N[ &« 51470 30170

&0 MNEXT 2

170 MEXT &

120 PEIMT

190 FRINT 157 AVE'S FERCENTAGE I275END 2+ 13*8f 1a FI*ND 1e 230/ TR LODITE "
EDD FRIMT "20 AVE*S PEPFCENTAREE IS CNIEs JI4NERTyeNE Er DI 37 T 00 MEa®
B0 FPRINY "3 AVE"S FERCENTACS TS™1CH0 3 11oNE 3o 20eNE 35 313/ To [ 001 Wha v
=

T

TYFE 1IN THE NUMDEF OF GCCIDENTS AT ERCH INTERSECTION

IR THI GRLER 1ET AVENLE ANED 157 SPRIETs 15T AVENUE MDD
85 STREYT. &ND 50 ONs

Fag
TR
TR
r1a
1§E
PE2
TI1A
718
Toa
alpE AN ETREET 1 0F TRYAL
1 AUE BNE | AT | B Ta0E
| AME AND B ST T TOS0R T
1 AWE AMD D 5T Bl. SET31
B OAWE AND 1 57T fie T TOEE
g ANE AND 5T [2s 3321 R
2 agyrF aND 3 5T Ho.q@aY09lL
Y AYE AMD | HT S W0&05X
d AME AMND 2 8T A BOPATE
3 AVE BN 3 5T [P FTHE 8

18T AVE'S PERCENTAOE 15 2)1«8%) 58
AC AVE"S PERCENTAGY 13 2l-01821-
I0 AVE'S PREACENTACYE [5 U%-D9232.

e = e — =+

Yoou cin see that |51 Avenue clearly has the most accidents — over
£09F of all the accidents in Ashbank. There should no longer e any
doubt that 181 Avenue pecds some trffic lights,

The most complex parts of the program are the nested FOR loops
i limes St [0 wnd 13=170,



l.et’s make a table to see how the nested FOR loops work.

FOR A—1

FOR S—1
-
-

FOR A2
FOR S—=1
=2
_.ia

FOR A—3
FOR 51

—+2
—=3

&S
NETA)
Mi1.2)
N{1.2]

N(2.1)
Ni{2.2)
N(2.3)

M{3,1)
M(3.2)
MN{3,3)

1st AVE and 1st 5T
18t AVE and 24 5T
15t AVE and 34 ST

2d AVE and 1st ST
2d AVE and 24 5T
2d AVE and 3d 5T

3d AVE ang 1st ST
dd AVE and 2d ST
3d AVE and 3d ST

Line 80 finds the total number of accidents in Ashbank
Line 130 prints the percenlage of all accidents happening a1 each

PR RN TR T TS

And lines 190-210 find the percentages of accidents by dveties,

Code Mame: /ACCIDENT!

CGhange and HUM the above program for a jown that has 16
dangerous intersections {4 streats and 4 avenues)

[5¥)
=
: ™ - =
-4 | 15t Streel 2d Streat 3t Sirest dth Streat
151 Avenue 3 accidents B goccidants G accidents | 2 pocldents
"'z" 20 Avenue 2 dcaldents 14 gecldenis 11 accidents 9 accldents
— R e —— e —
= 3d Avanus 2 acecidents 4 accidents 5 accidents J accidents
5 L . !
4t Avenus 1 accident 3 acoidenis 2 accidents 0 accidanis
e e — i s

b6

Just as with single-subscapl varables, the double-subacript

yarlablos must have DIMension statements f subscripls
graater then 10 are 1o be used. Suppose, lor example, you
wantad to run JACCIDENT! for a town with 15 avenuss and
20 stroets, Then you would need fo add the statement;

1 DIM N{15.20)

WARNING Since this regquirgs 300 memory locations, [t
migh! not work on some minlcomputers




3-4 Using TAB in PRINT Statements

1F wasn're bored with numbers, PRINT TAR i3 the answer! PRINT
TAR allows you to make griphs, druw designs, plot curves, and,
generallv. o have fun,

Here's how n waorks: Yoau have to tell the computer two mam
things;

@ What to prinl, and
@ Where 1o print i

REALY
« “What to print
16 FRINT TaAPOE); et
Wher o1
20  ENL e ; gre o p i
BN

I 'he # s the number of o space on 1he termenal paper, The terminal
paper 15 thought of as having 72 spaces. or caolinirs, numbered
from 0ot 71,

Statement 10 above tells the computer to po (o column 8 and print

an astertsk (48 there, The statement

10 PRINT TAB14): "= . TAB{20)."«"

wolld print two asterisks, one i column 14 and one in column 2,
[hat™s the general wea: now for some specilics:

I ¥You can print anything ai the specified position: Nonnumeric
characters must be placed within guotation marks: numbers do
not need guotation marks.

REALY

10 PRINT TABCI Sk ehmd s p— —
2 FRINT TﬁPHE.‘-J"HELLp THERE™ These ara numerical
30 PRINT TABCIS);3¢a | | expressions: they do
&0 PRINT TAR(15)i-2=4 not reguire gquotation
=0 END ¥ Iﬂ’“
s - |
— e —!This 5 column 15 |
;**‘* | e . il
HELLD THERE
T Naotice thut the computer will alwavs leave i
= spice i frone of a nember for a sign — either

.,_q_____________-_____,_._-—-—--——_——--—--.. positive (<1 or negative -1, But 1t Joes not pring
i+ s onlv o s Therefore the 7 s actuslly

printed in caliumn |64,

ar



e

!?] A varigble can be used to 12ll the computer where 1o print:
If X equals 10,

PRINT TAB(X)."=

means the same s

PRINT TAB{10):"»

If M equals 64,

PRINT TAB(M):"'="

menns the same ns:

PRINT TAB{84)."»

You can also specify several columns in which the computer is
to print. (See the next example,)

3 Onee the camage (s in o position, it cannot move backwards
ithe terminal has no backspace); only TABs to further positions
plong o line will be carmed oul, For instance!

REALY

10 PRINT TaPO(SYE """ TABCL1O}: M2 TABC 153 ="
PO ENIE
RLN

If you use o decimal number with TARB, only the whole number
part is taed.

PRINT TAB({19.7B8) 1s taken to mean PRINT TAB{19)

To show yvou what's gomg on. lel's use an example. One simple
design for the computer 1o print i+ o tree. On the next puge s n
LISTing of the tree program and o RN,




The first FOR loop will cause the computer 1o print 10 pairs of
asterisks. The positions of the 1wo asterisks i each row are:

| TAB{35-1) TABIAS =]
1 34 35
2 d3 ar
3 3z 38
4 £ 19
b 30 40
10 25 a5

HREATY

10 PEREINT TABC3S)F'"s"
20 FOR I=1] 70 1O
A0 PRINT TAB(AS=I13:"»"} TARC3S+I):"a"

A0 NEXT T L ~ =
50 FRINT TAB(IS=[)i " #essssnsnssssssannnssnd’ T':'“i i5 Ihe Dase
&0 FOR I=1 TO 3 = oi the free
TO O PRINT TABLAA: "+ TABLATI; Ve S — ey
B0 NEXT 1 —— — This prints the |
B0 FRINT TABCI323 "+e+rset | | free trunk
100 ENT —_
FLE
L]
"
. .
- .
* .
- +
= L
* -
L L
L1 x
® "
SRR ETXEERESARAARARS R ER

.-+

* *

- *

P

_-_-_-_-_-___-—-_-_-_-_ _-_-_‘-.

Code Name: /TREE/

Modify the above program fa print 2 trag thal 8 about twice as
tall as the ane shown

OM-LINE



OMN-LINE OM:-LINE OMN-LINE OM-LINE OM<LINE

DM-LINE

100

Code Name: //BRAKE//

Wiile a program that makes a "graph’ of the distance |t takes a
car to stop |1 i Is going 10, 15, 20, . B0 milez per hour. Use
the farmula

Distance needed to stap [in "car lengths |=01=5-5{S=speed
in MPH) or in BASIC

LET D=01+5+5
Hare's 8 sample outpol;

LM

SPEEL

10 =
I8 &
BO
25
i
25
i
an

b £}
1.1
L]
L1
™m
%
My

—

PIESTAMCES MEEDED TO STOF A CAR AT VARIOUS SFEETS
CISTANMCE (EACH = REFRESENTS ONE CaAR LEHCTH)

L R T R s

FpEFEFEbs bbb ddbpE R R E R R AR R FFEFEAFEEFAsEFFF TR AERREREERRRER R T @@

e T

If you need some heip, Hiral try this simple program:

5 LET S=40

10 LET D=5=5=01

20 PRINT S:TAB(D+3).7="
30 END

3-5 |[READ and|DATA Statements; RESTORE

Walve discussed the INPUT statement ipage 37) s one way of
getting dure ivalues) into o progrem. When vou use the INPUT
statement, the computer types o 7 and then waits Toi you {0 type ina
value, After you type o in amd press RETURN, the computer
then uses 1hat number in its calculations. But, if you huve a lot of
data which won’t change from RUN o RUN, there is a better
method tor getting information into the computer. This method uses
the READ and DATA statements




EEALY

10 HREAL AaFEsCel
P00 LET XwpawBeC+[
A0 PREINT "X ="pX
ql  LDATE Z2s 3 4 1D
K ENT

AR

X = 3a
-.________________-——'-_'_

Loak ot the program af the left below,

Flow did thut work? The keyword READ tells the computer that
some varbles follow which don't have any values as vet. To find
therr viluds, the computer searches fora DATA statement where the
valuz= re listed

S0, 1n our example, at line 10, the computer “sees” the keyword
READ, und then the A it searches for a2 DATA stalemenl. Oods i,
and then stares the first vilue in the DATA statement in focation A,

10 READ A
2{:' L
30

40 DATA 2.

Values for B and C and [ are found in the <ame way.

10 READ AB.CD

20 TR

LA

40 DATA (2304, -;[':_1
When linished with line 10, the computer has given A the value 2,
B the value 3, O the value 4, and B the value 10, Al lipe 2E using
A, B, C and D. the value of X is calculated (X =2+ 3=4 - [0=34)

| aok ot this progrum:

REALY
I READ FsCsHaM F eguals 23
20 PHINT FeleHaeM G equals 32
a0 LATE P, 30 1021 H eguals 10
a1  ENE M equals 1
HL B
56
-.________————-'__-_-_-_

181
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There are severnl mierestung varations passible with READ-
DATA stalemenis:

1. We can have mora (han one READ statemant for ong DATA
staterment. The various READ statements use the values in
the DATA statement one by ona. Whan avalue has been used,
it cannot be used again (unless you do something special as
explained on page 104). For example

REALY
Hera's what happened!

10 READ AsB 10 READ AB;
20 PEINT A+PE 20

30 HREAD CsL 30 READ C.o
40 FRINT C+[ a0 L A N
50 DATA 5010+ 15 20 50 DATA (510,75, 20
60 END i
RUN

15

as
e e —

2. We can also have several DATA statements. It does not matier
to the computer where the DATA statements are located in
the pragram, or how many DATA statements are used. The
compuler combines all of the DATA statemants into ane big
list of vaiues, which will be used one by one by the READ
statements. So

50 DATA 2345
15 tho same as

50 DATA 2
51 DATA 2.4
52 DATA 5

Query Is

50 DATA Z
51 DATA 4.3
52 DATA &5

the same as the first twoe axamples?

An=wer No, since the numbers are nat in the same grder as in
tha ariginal DATA fist




REALY

I FREAL AsB

20  PRINT A+B

A0 FREAD Ce[» E

40 DATA 5

50 FRINT AsC+E=-T
&0 TATA 1D

T CATA 1520

B0 LATA 25

50 END

RLE

iC
e

-5

‘_________Frr"‘dA

Here's anothar example of soveral HEAD and DATA stalemants
in one program

READ A8

READ | | CDE
oATaS | T 1
path 49 | |
DATA 15. 20
DATA a8,

3. Two other possibilities can ocour;

a. One is that there are lewer variables in the BEAD state-
ments than vafues in the DATA statements. In this case,
only the valuas in the DATA statement needed by the READ
slatements are used

READY

10 READ AsE

20 PRINT B=g

30 READ CrIs E

&) PRINT CxInE+P-A

B DAETAE s &S P00 10+9 T2 33

READ A B
READ | | CDFR

| (I S, ™
DATA 1.mg'l:'5n.§_u.-'|_l:|=.9?.3:3

OUT OF DATA 1IN LINE 20

a0 ENMT
AL™
Tha 97 and 33 are naver used
3
1002
'\-..___‘___________ e
. On the other hand, there may be fewer values in tha DATA
statemants than variables in tha AEAD statements. if the
computer finds that it needs more values than are provided,
it halts the RLUNRing of the program, and types a message
thiat says: "QUT OF DATA." For example:
REALY
18 READ AsB
20 READ C HEAD Hi%
30 FARINT A+B+C READ W
4 TATA 510 | \
=0 END DATA (511¢
RN

The maoral 15 that the progrivmmer must make sure that

.

varigblas and data match, If that's whg! he wants,
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4. It 13 possible 1o use the same data over and over by vsing the
RESTORE statament. The RESTORE statement is particularly
useful when the sama data is 1o be used at several places in
the program, Here'san example:

REALCY

I60 REAL AsBaC = —— This usas up all the data
0 FRINT "TOTAL COST I5"; 3 =
a0 FRINT a+B+C1*W "

4y FRINT “SEPABRATE COSTE ARE:"™: T i =
80 HESTORE = A e 1 ! Thkis restores the dala 50

&0 REALD X that it can be used again

70 PRINT X3 al
B0 GOTO &0
g0 DETE S TaF
100 END

LM

TOTAL COST IS 21.
SEPAHATE COSTS &BEr 5 7 9
QUT OF DATA T8 LINE &0

"‘-.,_‘___‘_____-_____.___,_.—-—-—'_'—'_‘—'—-—_h__'

A QUICK SUMMARY:

® For giving many varnables values. READ-DATA state-
ments are much more elficient than INFUT or LET state-
mants, aspectally if the program iz to be BLUM sevaral times.

@ The READ siatemenl names the variables in which the
valuas are to be siored.

@ The DATA statemen! conlains the values which will ba
siored in 1ha varigbles.

@ |b's the progremmear's: rasponsibility o make sure that
tha variables in the READ stalement match the values in the
DATA stalement




EXERCISES

Simubate running each of these programs.

10 LET A=12
20 FRINT A
d0  REAIL A« E
40  FRINT A*E
B0 DaTA B.10

10 FOR I=1 TGO &

20 RLAD AsB

30 PRINT [iniD

A0 HWERET 1

=1 TATOH T lde &3 B Fp | P BalEe 1020
G0 ENT

100 READ AsEsCsD

20 FRINT axB

. PRINT EfC

40 PEINT B+

&0 CATA Ps 248 1585 38
el ENED
-._______,_._.—-—-—'_'_'_'_'_

10 HEALD MsTsFs W

20 FRINT M+*%

20 FRINT WsM

4O IF 710 THEN 60
50 STOP

60 FRINT WM

T DATA 1015

H{ LaTea Ja 1

e ENL
____._-_-_____-———'—-

10 EATA S 10s15

20 READ Fs S

30 PRINT R+5

&0 REATD T

&0 RESTORE

&0 HEAD UsWs W

YO O1F T=U THIN 100

B0 1F =W THEN 110

0 GOTO 18240

1080 PRINT "YWOL'HE WRONGY
105 GOTO 1RQ

110 PRINT "™WOU'RE RIGHT™
po0: END

et e

105



OM-LINE

Year

OM-LINE

OM-LINE

OM LINE

[IN-LINE

OM-LINE

E

Code Name: /WEATHERT/

Whan the United States Weather
Burpay (mow ihe  MNational
Weathar Service) was eslablished
in 1870, records of weather pat-
wErns ware kept for the lirst time.
Temperatura patterns warg in
part determined by comparing
agvaraga monthly tomporatures
from year to year. Al the Mar-
guetta, Michigan, statlon, the
average monthly temperaturgs
for 1874 and 1873 were as given
in the table below,

Using READ-DATA statempnis,
write & program which finds the
difference betwean temperatures
in 1874 and 1875 for each month

JAN | FEB | MAR | APR | MAY JUNE JULY AUG SEPT |OCT | NOV DEC
1 2 3 4 a & 7 & 9 10 11 12

- - 4

1874 |18.0% | 18.9° | 23.3° |29.6° | 31.3° | 581" 853" [64.4° | BO.CC | 457" 28.8° | 21.0° |

| | ‘
1

1874 Ea.ﬂ"l 1.3 184" 333 | 4857 | 567 (B30 E-1.:'r’:523" 39.9° | 285 | 25.7

4 +

Hint: Arrange the DATA slatementz like fhis

100 DATA 18.0,18:9,23.3.29:6,51.3,58.1.65.3,64.4,60.0.45.7,29.9 21 .0
110 DATA 5.9.1.3.19.4,33.3,48,5,56,7.63.0,61.5,52,8.39.9.28.5.25.7

Then READ the DATA lor each year (FOR I=1 TO 12, READ A{l).
MEXT | —for the manths in 1874; FOR (=1 TO 12, READ B{l)
MEXT | — for the data trom 1875). In a loop, find the difference
between sach Ail) and B(l) and print it out. A parl of a RUN might
look ke 1his:

MONTH 1874 1875 DIFFERENCE (DEGREES)

1 18.0 5.9 -13.1
2 18.8 1.3 -17.6
3 233 194 4.2

Code Name: /\WEATHERZ/

Change your program 5o that If the month i 1875 |s warmer than
its respective month in 1874, the program prints out:

MONTH (rumberl 1S WARMER BY 7 DEGREES

|




ON:-LINE DMN-LINE OM-LINE ON-LINE ON-LINE ON-LINE

ON-LINE

CYM-LIME

If it’s coldar, print out
MONTH (number) IS COLDER BY ? DEGREES

Code Name: ///SURVEY !/

Write 8 program that tabulates opinions taken from & guestion-
naire of the following type (or invant guestions ol your own

choice)
MName _____ Ago Maie — Female
1 Tha President should wear a beard
1 mAgrea
2=Disagres

d=Mo opinion

2 Aprid 15 should be a hollday
1=Agres
c=Disagree
A=Na - opinian

4 Bchools should remain open all summaear:;
t=Agree
2=Disagrae
3=No Qpinlan

Your program should use a separate DATA stalement for each
persan who hils out a questionnaire. The numbers in each DATA
siatomen! should mean the following (use 1 for male, 0 for

femalnj
Cpinion on Question

Sox) Age: #1 2 gL
. -,

-

First Questionnaire— 801 DATA™D, 18, 2 1,72
Second Quesiionnaire—802 DATA 1, 16, 2. 3.1
Third Questionnaire— 803 v

A RUN of your program should look like this:

AL
[T GATHERED ON GUESTIONHATRE
RGAEEL ['l SAUREEL HO OFIN1ON

1 FERALT VO T 1 1 B

MALE WITEI & ] 5

LHILER AGL 16 WTE: 4 ' a
2 FEMGLE VO TEr 1 i ]

HALE WOTE 1 i E

\WLER A0Y a6 WOTEN i & &
3 FEMALE VWOTER n | i [

HeLE L0 TH ¥ 5 =

LM LEDN &0F j& VOTES ] E E

—

10ar
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M-

OM-LINE

OMN-LINE OMN-LINE OM-LINE iIM-LIME

OM-LINE

OM-LINE
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Here s parf of the program that producad this AUN:

130 EREAD N

140 FOR I=f TO &

[0 FOR Jel TO A

160 LET XL laJdi=Q(

1" LET YL IsJd1=0

IBD LET Zilsd3=0

190 NEXT J

200 MWEXT I

210 FOR Isa}] 70 N

220 REAT S:A

230 FOR Jel TO 3

2afl HEaD £

250 1F S=1 THEN 280

PED LET ¥0Js OI=X[ Ja T+ ]

270 GOTO 290

PR LET YL JeCl=¥LJe TI+ ]

B90 IF A >»= j& THEM 310

300 LET Z0JsCI=Z[Js C1% )

0D WNEXT 4

320 NEXT I

38 FOR I=)] TO 3

340 PRINT [} TAPCS))"FEMALE WTEIYTABL A0 IXLI» 113

350 PFPRINT TABCADY ML I.2):TARCS3Y K0T 3]

L] L] L] L ] L ] L - - L ] - - - - - - - - - - - - - - -

OO DATa 20

TI0 DATH DelSelslel

720 LATA Q33025303

Ta0 DATA leBlalsdsi

TaAd DATA Qe 22252, 3

T30 [ATA J«36a 32851

TED [DATA Vsl ds 308 3

THO DATS Crlds3slds ]

TEQ TATA D55 30 32 )

i aTe 1+ 89: 1 3 P

BOD TATA 1202 2215 |

B1o CaTa O Qdis Do S0 P

HE2D DATA 156 328,80

HID DLATE Da2AP:22Es ]

L i " L] - - L L] - L] - Ll - - L] L] L]
—— e

Exira: Modily your program so that i prinls ke percentage of

peoaple who votad in each category.




3-6 Some “Library” Functions in BASIC:
'SQR|,[INT, ABS|, RND|
[ ske messt things 0 Ccompuier [Programming,
functions are easier to use than explain, How-
ever, 11 will help if we take the time to mtrodyce
1 some new terminoloey — words like faecelon,
| argwerrent, and value, This wall make jt possible
1o give an accurate deseriphion of exactly whil
happens when vou use functions in & proemm,
Functions are actually small programs stored
b inside. the computer. There are guite a few ol
these available: in BASIC, and the coffiectiog
of funcuons that you can call upon 1s often called
a fthrary of functions. In this section we'll
discuss four of the library lunctions found in
every version of RASIC

' SQR | Here are two BASIC programs that use the SOR (square
root) function:

REALY R REALY
10 LET X=SGR{25) IO FRINT SQRC25)
20 PRINT X =0 EMD
an END fn
RLM
a
b

SOR s a function which gives vou the squire rool of u number. You
supply a aumber which 15 called the ARGUMENT. S0QRE then
retums the VALLUE of the function — which 15 the square ront of
{he number. 50 we have:

FUNCTIOM ARGUMENT VALUE
SOR(28)=5  (since 5+5=25)
The argumant i5 always enclosed

in pareanthesas

in ganeral, a tunction can be used al any place :n a program
where a variable 15 used, excepl — you can never use g
function on the Jfoft side & & LET statement {bacause a
funcltion is not a location in which you can store a valug),

109




Here's'a progrum that uses the SQR function
in two siatements

Problem How long can sections of & fishing
rod be to fit into a flat rectangular
box?

Answer From geomairy we know that the
‘diagonal’” of such a box (s given by

DIAGONAL=SQUARE ROOT OF (LxL+WxW)]
In BASIC we would say:
LET D=S50R[L=L+WW)

Hore s a program which uses this formula, with the lengths in
inchas

REALY

10 PRINT "TYFPE LENGTH OF FOX» LICTH OF POX, &N1 LENCTH OF SECTION:™
20 INFUT LakwsR

) LET [=50htiLel+usi)

&0 IF =R THEM 70

= FRINT "THE FISHING ROL WILL FIT-."

A0 STOF

T FRINT "THE FISHING ROD WON"T FIT«™

gD FPRINT “THE CIAGONAL OF THE FOX 15 ONLY'S
g0 PFINT L&' INCHES."™

100  ENC

RLM

TYFE LENETH OF PO¥. WIDTH OF FOXs AND LENGTH OF SECTION:
2800 1 52 PR

THE FISHING ROL WON®T FIT.

THE [IACONAL OF THE BOX 15 ONLY 25 INCHES.

—

Notice in stalements 30 and 80 that the
argument of the 5QR lunction is allowad to
be an axprassion

When using functions. you should be gware of the arder in which
the computer does things, Operations within the argument of the
tunction are done first. then the function s evaluated, and. finally,
ull other arithmetic operations in the statement are done i the usual
order {sce page 23),

1140
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EXAMPLE

| EALY Function Argument WValue Printed
1N LFT F=3b — - — —
20 FRINT SOhOED —— 50R F=38& & 6
N FRINT SQF(&*F). SOA 4+F=144 12 12
40 FAINT SOHCR=113+)0 s —— SR F-11=25 5 15
50 PRINT £#80MESOR{asFI®3) ey SOR T 4+F-144 10
S0 E 12¢3=36 ) 12
) Error
0 PHINT Sun(=-36). — — | S0OR -36
"0 ENT mesfage
F L
[ A negative argument
B i not accepled. Wa
I'5 cannot take 1he sguare
1g rool of 2 negalive num-
Ber.
€OF OF MECATIVE ARCUMENT IN LINE 60 L —

OM-LINE ON-LINE OMH-LINE OMN:LINE

OM-LINE

Code Mame: /PIZZA/

Let's suppose you are a very neat eatar, and
only lake 1-square-inch bites whan consuming
a pizra.

Question How many such biles are in 8 107
diameltar pizza?

Answer A=pxrxr=785397 sq-n biles as
found in the program below.

Your problem is 10 improve the given program
so that you can also input the price of the
pizza. The program -should than tell you both
the number of square-inch bites and the cost
par bite. Use your program o find oul which
is the best buy: 8" pizza @ $0.75, or 10" pizza
(& $1.00, or 127 pizza @& 51.50.

FE

L8
8

an
=]

b

ti

THERE ARE Th« 5397 SOUARE=INCH FETES BN &dn) pO=INCH FEZEA-

BN

ALY

IHNPUT [
LET Rewivd
LET A=3a ] 4] 53&ReA

FRINT MTHERE EREM1a)"™ SOUART=INCH PETES 18 At Mbrp®=18CH BIALAL™

ENL

0

—_—

111



ON:-LINE

OMN-LINE

Code Name: //INVERSE PIZZAS

Now let's ook at tho raverse problem: How big a pizza (dinmater)
da you need to feod a crowd of P people if each parson 15 to get
a givan number (call it B) of 1-sgquara-inch biles?

Some infarmation you |l need

@ The radius ol a pizza with A square inches of eatmg s given by
LET R=S0R(A/3. 14150}
@ Pizrzas are ordered by their diamater B, and D=2+R

Write a program that allows you lo input the nymber of people
coming o your pizea party, and the number of 1-square-inch
bites each person is o gel

The output should be like the following

Rl

Mok BEANY PECGPFLE AT YOUR FARTYP LD

e HaNY sQUARE=[NEH Bl TES  EAdR?

1TF ¥OM DRDER | PEEEACS). THE DIAMFTTENCES EHOULL PR &7 LEAST
FACHE S

LMCHER=
tF YO SELEN 3 pIREACSYs THE DIAMITERGE] O BE AT LEAST

1F %00 JATER F PISLACSY: THE DI&mPTRROSY SHAOWT BF AT LEBST 1&-DERS

I9=2&7i

11=28703

Cutpu! should |
continua ynttl
the diamaier
goes bolow B
G hes

[ACHEE.

I"-----..______________

L

e

——
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INT  Another function in the BASIC librury is one that takes the
rrdeger part of the anument, INT(N} S defined on most computers
as the greatest integer less than or equal to W, [f N 15 not an integer.,
then INTIND 18 the closest integer 1o the feft of N, pictared on ihe
usiitd horizantal number line. 115 vou [oek at the picture Below. you'll
see that

INT{2.3)=2 0 1 2
INTI 81=0

1% i an inieper. then INTINi=N.

Question: What dogs INTi- 50 mean? Here's the way our rule
wiilks

i T the argument s postiive, then the lergest whole number *1o
the left” cun be found by chopping off the decimal part ttherefore.
T2 e )

b. Il the argument is negative, 1hen the larpest whole number con-
tamned in 1the nrgument mosull (he imteger o the left™ of the
argament,  Therefore 1NT 1 % - |




g LN W

MNow [et's look ar a few gses of the INT function
To find 0wl off v whole mimber is even of odd, we ¢on use the INT
funetion very nivelw:

T AT —

0 THEUT N Since dividing an aven

PO OIF THTINAEI=NeE THEN &0 =1 | number by 2 |eaves no

= pnaaD remainder, INTIN/2|=N/2 |

i PRINT *Rupi® only ior even numbers

f1GATO 1D A ez :

™ ar - —— = —

ey tN/2=3.5, INT(N/2Zj=5, and
50 N2 does not equal

5 e = i L INT{N/2) Thus, 1118 odd. |

oo . ul

18E

EVEN

1

e

REA LY

0 LET A=]0¥3
20 PRINT "$"Mra
30 ENL

R

The INT function is very commonly dsed in another way. Let's
say we had SHLO0 and winled to divide it equally among three
people. Let's see how much each person gets. The program at the
Ieft gives the nnswer,

Hut money s only expressed with two decimal ploces — we'll like
$31.33, mstewd of $3.333133. How do we chop off the exira 3's"

We want 2 digits after the decimal pomnt: so we multiply by 100,
thke the IN T part. and then divide by 100,

INT(100-3.33333}/100
=INT(333.333)/100
=333/ 100

But. 333/ 100=3,33. which Is what we wanted. (This program doesn’t
say who geis the extra penny.)

How would we have got one decimal place? We would have
multiplied by 10, taken the mteger part, and then divided by 11k

INT{10+3.33333)/10
=|NT(33.3333)/10
=33/10
=33

In general. if you want a numbar to have N decimal places
{and it has more than N places), use the lollowing:

INT{{10TNj=old number)/[10TN)
If you want the value roundad. use
INT{{10tN+*old number< 5]/[10tN]

— — — —




OMN-LINE ON-LINE

OMN-LINE

[ABS| ABS is o BASIC function which returns the ABSOLUTE
VALUE of a number. The funchon s wntten AHS 45

ABS{10j=10
ABS{0)=0
ABS[-10]-10

ABS{—427)=427
Motice that ABSUIS < 10)=2 and ABS(I0-15% &

Try this program 1o sag why thal's usaful

Code Name: /ELEVATOH/

MERLY

E

bLL
L
po)
fuffh
ik
&3
7
ALM

™IS FRODEAM AESUELEE & PUILTING VITH 13 FERT BETNEEN. FLOORZ
VHAT FLOZR IS THE FLEUATOR OnNTM

WHICH FLOOF 1517 WENGE IR

THE NIREEE OF SEX7 THY ILEYWATOR TRAVELS [5 | %0

™

ey

-‘-‘--"-"—-—-_

PRI

FRINT
TNFUT
FRINT
IAPUT
FRINT
FHINT
BN

HTMIS PROGHAM ASSLMEE A BUILLING WITH 1% FEET LETWEEN PLOUIH™
wHAT FLOOR 15 THE FLEVATOR ON'™I

&

IO WHICH FLODON TS5 IT TOINg*™

B

STHE WUMPER QF FEET THE FLELVATOR TORAVELS 157

ESeamafa=pigtte

_._.______._.——'—-_ s

s the mmdom mamber function BMEDL BND
causes the computer to select o “surprse” aum-
ber between 0 (rere) and T; in other words a
pumber hke 032145 2H%467. or 753N

Lipvdli

It's as though the computer spun o wheel of
chinge, hke the ane m our picture. to get the
vitdbee Tor the EHND lunction: we're pesver guiz
sure what number will be selected.

S0rry 1o have to say thes again, but this fung.
bon vares alightly  among computers, and the
best way (o find oul about it is (o check your
computer manual, ask vour tencher, or (hesi of
ull) experiment. Hlere are some sugEestions,




The penernl form of the function is RNDIX). On some computers,
the vilue of X is not impoertant: on other computers, it makes z dif-
Ference. You'll see how this works on the next puge, But Arst you
should try an experiment. RUN the following program nloe!

REATY

10 FOR H=1 TO 5
20 FRINT END(1)»

30 NEXT K
afy ENED
By

--—___————-'-'-_--__-J

Here's the result of the preceding expeniment on 1wo different con-
puter sysiems which we'll call A and B,

Compuler A
FLM
T E3I WL ld | P » HEOST o fll &8 =£ 55550
L
AL
s BIGERED S TERE TN SEEZIET fe TOIASE-OR « TEGITH
Nt
"'--—____ I ]
Compuler B
TELE
. LESHIP - PPEAES » XER TR « AARHT s HATASS
ENEL
LT
ORGP T o T = PRI TH » ATELED «EBRTE LY
BN
I--'-_"'—-—-_ g _-_-_-"--_.

Computer A produced o completely differens set of random numbers
on ench RUN, For the applications in this book, this 14 preferred.

If vour computer ncled like computer A, vou're all set!
Il your computer acted like computer B. there are three things vou
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can try deing o meke it act ke computer A, prslucing o real *'sur
prive’’ om every RLIMN

-_1_ n some systems, vou add o stnement contaiming RMND- 1] at
the bepinming of the propram. RUN this progrim twice,

READY l

.

L LET X=mi[t=-12
10 FOR K=1 T0 S
20 PRINT RNDC1Y,
0 NEXT K

40 END

RLN

L e !

@! On other systemy, the way to get different random numbers on
every RUIN is o change statement $ (o el

5 RANDOMIZE

The res of the program stays the same

H IF mine of the above work. there s b somewhat clumsy way of
muiking ench RUMN be “almost™ a sarprise. 1t takes fve oxim siate-
memts as follows:

RERLY
5 FRINT STYRPE THE SECDONT MANL 'S POEITLGN di baLL  CLOCK* 1
6 [MPUT 8
T FOF Jwf T E
A LET MeRNDCL)
¥ HEXT J
| fi FOR H=} TO %
M PREINT BENTO] b
WONEET K
4l =T
2] BLT]
TYPE THE SECOMD HAML"S FOSLI00% ©Y Sall fLOCHERR
w JHEEE « SGHED AR s FRRETT « J EREI3 LR -l ]
kN L
rLn
T™PF THE SECONL MANEYS POSTTION OM RaLL CLOCHEPES
» AEE5 34 s IRIIS s BIZEE . TRHLSS 2] UATI
Enl
I _'_‘—|—|__|
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The wser typed in 26 afier the first RUN to indlcate that the second
hand on a clock “happened”™ to show 26 seconds prst the minute,
Lines 7. 8, und 9 then forced the computer 1o run down its list of
random numbers to the 26th one before pamting anything in line 20,
On the second RUN, since the ¢lock happened 1o show 45 seconids, a
different number in the list was used as the starting point,

Che last thing — if vour computer acts like A, und you wenr it 1o
act like B. try expenment [1]. This fechnigue works in reverse on
some complers’

Now let’s look at & program that uses RND, We'll write a com-
puter program that “simulates” the tossing of a com eight tmes.
We'll assume that the rondom nuombers ore evenly distributed
between 0 und 1. Since there bre 1wo possible results of wcoin (oss
iHEAD or TALLL let’s decide thut if R=_5, It represents a HEAD,
and that if R 5, ot represents o TALL (we could just as well reverse
thiz choice)

Rf&

>

FLE
ne
a0
&GP
By
S0
e
2] 7]
O
[Rats]
1168
Rl

f §

LET ¥aeThil=13
LET li=(

FOR l=] 0O 0
LET EsfNDC])

[F Feed THEN M

Ta get different 1osses
on difterent RUNS, yvour
computer may reguire
that you omil this step.

BRINT = TAllE ~ U

ErRE A0
LET H=H+]

FHINT " HEALE

REET |

| 5 RANDOMIZE |

‘ ——— |

FRINT "SiMNER OF HELALS &"iH | nstead

B

T&ILE
TATLS
TALLE
|  HEALS
TAILS
HEALE
TalLE
HEATS
NUMBPEH GF HEADS = 3

"-.._._______-—-—-_-—-_-—-_.

OMN-LINE

Just as if you tossed & real coin, the order of HEADS and TAILS
is random. IF you RUMN the program several times, it is highly prob-
able thatl the average number of HEA DS will be approximutely equal
to the avermge numhber of TAILS,

Code Name: /COIN/

Write a program thal simulates tossing a coin 100 times. Sugges-
tion: Put a semicolon at the end of lines 50 and 80, and add a line
whioh prints the numbar of TAILS. Also experiment with changing
A<.,5 10 R==5.

T
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idM-LINE

OM-LINE

MAKING RND{1}) MORE USEFUL

RND{ I} generates decimals between O and 1. Froguently, though,
we prefer integers belween two other numbers) for instance, (o
simulate rolling a die, we might want 10 generate random integers

from 1o b1 2.3, 4, 5, 01 &),
What can we do? Well:

RND{1) gives numbers between O and | oot including 1

Be RND 1) gives numbers between O and 6 (bt not mcludmg 6)
INTIG*RND{11} gives integers from 0 to 5.

INT6«RND(1)+ 1) gives integers from 1 1o &, which 15:what we
wirted,

In general, INT{b+=]=aj* RNDi(1}+a} gives the ntegers from a
to A inclusive. In the preceding example, a=1, #=6, and we have

INT({B~=T -1 RND{1)+1)

MINI-EXERCISES

Write programs that each generate 10 random mitegers of the follow-
mg kinds:

Integers from § to 20 inclusive
Integers from 9 to 15 inclusive
Integers from 1 1o 3 inclusive
Integers from 1 to 100 inclusive
Intagars from —30 to 50 inclusive

o I e o e

Code Name: /RAND/
Try thir solution o Exercise (1) OM-LINE;

READY

5 LET X=RNE(=1) (SEF FRLE 116s:)
I FOR I=1 TO 10

PO FRINT INTCIEPENECLIX+03]

an NEXT I

a0  ENL

iy

s




OM-LINE ON-LINE ON-LINE ON-LINE OMN-LINE OM-LINE OM-LIME

ON-LINE

Code Mame: /DICE/

Write a program that simulates the throwing of two dice. It
should ook ke This

Rifs

FIRET [1E SECONT [1E T T AL
a z K
p 3 £
1 E| F
£ 1 o
| 5 ]
iy £ ]
= F K
O | b7
£ i B
o 3 5

N

Code Name: //GUESS//

Wrile & pragram thal asks two players to guess which number
batwesn 1 and 100 the computer randomly picked The program
should g 1D points (o the player who was closast [ mught ook
lika this

Rl

FLAYER 114Y%
FLAYER E? TR
THE COMFUTER
FLAYEF & WAS
ECOHE:

LET*S THY ALGAIN.

FLAYER 1%3]
PLAYER E793

e

FLAYER | HAS 0 POIINTSF FLAYER 2 HAS 10 FOLINTS.

HAL 82
CLOSEST.

-
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3-7 GOTO...OF... or ON...GOTO...

Let's imagine that we are writing an American history quiz pro-
gram — the computer nsks multiple cholce questions, the person
types in the number of lus choice, and. then the compater not anly
tells him if he is fight or wrong, but also why

A sumple question is

Who was the first man 1o walk on the moon?
Thare are four choices

1} Alan Shepard

2} John Glenn

3} Nell Armstrong

4] Buzz Aldrin

Let's goll the person’s onswer 5. He will ivpe
cithern I, 2, 3. ordfor X
We could then say:

208 IF X=1 THEN 220
209 IF X=2 THEN 230
210 IF X=3 THEN 240
211 IF X=4 THEN 250

These sand the compuler o
spacial places in the pro-
gram which tell the person
why his specific answar was
right or wrong

Hut in BASIC. we could condense those four ines mito ane line:
270 GOTO X OF 220, 230,240, P50

—

On some computers, this same kind of statemeant 5
writtan slightty differently and i3 known as an ON state-
mant — we [l explain the ON statement on page 121

When the computer reaches line 210, it has a value of X (typed in
I the persanl,

Ling 210 savs: H X=1, the computer will go to the firsr ling num-
Bered, or lime 220, I X=234, the computer will po fo the vevowd, or
230, B Xmd o will go to the third, or 240, 1FEX=4, it will go to the

forrth, or 250,

I other words, the statement cun be read like this: CeOTO the
Wih lime number OF these

Motice that for each wrong answer. there was & scparnfe mes-
sage, explmnmg why It was wrong,

Wow, let's fimish our cxample, and then fill in o few more details,



Remember, 1he following could be part of & larger program.

'—-_._-_-_-_-_

s —

it the parzon types less

RERLY

200 TRINT "kED WAS THE FINST MAN 10 wALK O THF Moom7- Inan a 1 or mare than a

231 PRINT ™pY ALAN EHEFARE™ 4, tha computar will go

paZ PRIHT T2) JOHR QLERNT | |

2073 PRINT ") NEIL ARMETRONC® o line 213, which re-

I8 FAINT T4 PUEE ALLRIKY J ménds the person ol the

P05 INFUT KX 1 rules

=1 LT X OF 280, P30 Ealls #10 o p—— oL e e ——

15 PRIHT "FLEASE TYPD IN le Pe 3¢ G &a™a=——""

BIE  EOCI0 POS

_EEB FREINT "Hg. THIFAND UAY TM] FIREAT AMFRICANY TO BD IHIOw

po| PFRINT " SPAQES ARBMETRONGC 15 THE avseERe™

ga%  GOTT 2R

230 PEINT "wRONGE @ENH %83 THI FIRST AMLRICAY IO O5BiT THxe

B3l PRINT ™ EARTHT ARAATROND [5 THE AISWER"™

pas  EOTO BT

FAO: PEINT "RIGHTHl AN JILY Foe 196%: ARISTAOME BECAME THE

241 FEIKT "™ FLNST MAN 10 WALK OM THE HO00M«™

ax% GO BTO

P50 PRINT W0 ALTHIN WAS THZ SECOND HaN==AaBSUT HALE 28 HILE™

Bl PHINT ¥ AFTED ARMETROGG

B0 ENMI -

mE o -

LR In a longer program, this
would be the next question |

WHO L&S THE FINGT WAN 10 WALW 08 THE MODN? = P

i3 ALAM SHEPRRD

P10 OLFNM

91 MEIL AT ATHOND

43 BUEE WLERTN

T3

FIGHTET DN LY BO0s [9&Ms BEASTRONG FECEME THE

FIRET #=a% 10 WAL® ON THE FOOMN.

I —

THE CN . . GOTC | STATEMENT Miny computers use
ihe key waords

ON___ GOTO. .| instsadof GOTO _ OF .
The DN . .. GOTO statemeant looks Like this:
210 ON X GOTO 220, 230 240, 250

Again, It X |51, the computer will go 10 the 15t line number
ar 220, i1 Xig 2 10 line 230, and sa on.

So. the two possible lorms are
210 GOTO X-OF 2200 230, 240, 250
210 ON X GOTO 220, 230 240, 250

Check, perhaps by Irying them on your computer, ar by
reading your computar manual, which lorm your computer
uses They do exaclly the same thing.

Qr

g3l



OM-LINE OM-LINE DNH-LINE DN-LINE

OMN-LINE

In dither case. if X % not o whole number, the vilue of X s
truncated (the decimil part of X s chopped off),  For example.
IF X=3.65 a GOTO-X-0F statement will use 3 as X, 11 X 15 less
thin | OR greater than the number of lines histed. the computer will
skip the GOTO-X-0F statement and continug on the nexr statentent.

Finally, expressions can be used stead of X — just make sure
the expression takes on the coarrect integer vilues for the number
afl line numbers following it. Check these exumples:

20 GOTO M OF 20,30.40,50.60 20 ON M GOTO. 20,30,40.50.80
80 GOTO F+£ OF 100,120,153 BO ON F+Z GOTO 100,120,153

HLM

FQ - HE &1
Pk Fa Ml
CRL k& M1
HE Fo M1
sl Fa M7
=1 0L Fa
=L Fa MI

M1 HEF IQ
—__-—-_--_--_-

| 114 GOTO P- G OF 600.200.1800,2200 114 ON P-0 GOTO 600,200.1800,2200

Ihese are all correct wses of GOTO .. OF ., or of OM
T

Code Mame: 'MELODY/

Use AND and GOTO K OF to write a program which ganorates
8 bars imeasures) of meiody as follows: Bagin with DO RE M,
end with "Ml RE DO, and generate randomly 6 bars.m betwean,

PO RE M FA -BOL

J

o

HINT Try this.snort program to get seme (deas:

BEALY

G LET X=mMIt=1) +4S5FF FAGE |16s1
10 LET H=TNT(IsHNTE13+1)
PO GOTO A OF 30 5070
A PHINT “HF Fa mI"™

aft f0To 16

a0 CFRINT "W 0L, Fot

A COTO 1D

M CFFINT M&0L FaA EIY

RO COTD 60

af - ENL

AL

"--.____________._---'—"'_'—'_"‘"--,\_J

Aftar you have RUN the program, wnite the melody out in three-
guarler tima, using regular musical notation ‘@5 shown in the
dragram above




Main Pragram

o g TR T

=

%

ERbdd A R
sEsddaEEE
EERGEBREBAE
[ T = B )
EEFABEEEAE
FEdEBEEEEEE

filesmaa s
ERAEEHABEE
FAEEABE R

RETLHMN

OMN-LINE

Code Name: //SOMNGH/

Write a program that randomly generates 4 lines of malogdy. with
four bars inpach line. Allow all 7 notes (DO, RE. MI, FA, SOL, LA,
Tl) to ba used. Hint: Use nested FOR loops (5e2 page T2)

3-8 GOSUB and RETURN |

There sire mes when the same Ivpe of chlculation may be needed
at virdons points in a program. Instewd of retyping the stutements
needed for this calculatton 2uch Lime, we can wrile a sibrodfine (o
part of o major program) which performs the needed calculations
The GOSUB statement I then vsed 1o branch 1o this subroutine
from uny pont in the progrum, The RETURMN statement 14 tsed
ti tell the computer that the subroutine is fimished, and the program
should now resume execution where it lelt the pucln pragrare, 18
works as shown at the et

Another gse of subroutngs is 16 enable several persons 16 work
o the same lurge program simuliangously, Each person wiles a
suhroutine todo part of the program: then. a main program links all
of thewe subroutines together.

Subpuiing ot

$ 4RI PFERY

sEssEREEEw — 1" 1 e ramrs

G Sl 700 sEmERREEE
""""" =T T AEmmEREEEE
---------- S e T
EEEAEEE R BuSrautird =<

T TR T | D

i BLIB o T =i eadaae

sessnmmmnw | samEnbaEEE

FEE R EEEEE EEEREEEEEE _i\Eh‘_H_I:'!ﬂt f_]__
AEFaEEmEA FETLUAN

SEFAEEESRE —— % __.'_:14_'||:'||:p.|..||,p
00 5UR 3000 - —— R R RN
FEEREEREEE . = (EEE RN RN
EEEREEE G R T RAETLIRAN
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Let's fook at an example of & guiz program thal wses GOSUB:

REAEY

| #1
130
140
150
16
170
1an
(RN
FT
el N 5
gl oy
&30
Tl
240
Fia
Fn
T
i
N0
RO
aEn
A3
Squ
A5
SR
talal
a0
AT
G50
- o R EA]
ahih
ROED
prla ke o
qQrEs
L* k24
L% Bl T
gEY0
NOAD
aoen

agin

B L
"-_-_-_-_-_-_ _._._._-_._-—-_-_-_-_-_-_

Here's @ sketch of how the guiz program warks;

FRINT “In THIS FROGEA®: ¥OU W1LL FE ASHETD FOUF QUESTLIONS.™
ERINE

FREI%T "AFTER EATH CUESTION: TYEFE THE WLHDEE OF THE ANSKEFR®
FRINT "¥0il FELTEWF TU EE FORAECT«"

PRENT

FRINT "1+ ONE OF THI LUNLEST LosSEL 4f HILCOLGHINL Lasibie®
ERINT TAFLIN® 1) 3 TAYS™: TaBlan]i~iy B LEEXS"

FANT Tap{ 10k Pl & WERCEM: TADPC A0 e e} R YEARSS

LEF m=4

GOLEUF 9G0D

PRINT YPs THE LAFRES] TLEA FVWEHR FEERALEL waEg?

FRINT TAFC10:3%11 FRIFT FLEFS28T™I TAF(40I4 93y SUELEl HIPFU"
FFINT TaF§10d: "2y BOAST CARSTFL™ETAPL &) "a) PRRFL PHTNG™
LY amg

GO SR 00N

FERT "Xa TOTEFRET CLESENTE LAST FLAYEC FOE-WMAT TERGTM
ERINT TaFC 10T Y CHICAGOMETARI 47 ""3) 5T- LOUIS"™

FRINT TEFLINHE“F) PITTISPUECH™: TAPL 4038 ™4) TOSToN "™

LET p=3

COETE Fo0o

FRINT ™ds MOWTY 15 & TERK 1% YHAT SPORTIM

ERINT -TARCIOE V1Y DOLF S TRECAOGIE ™I BILLTRRLES'

FHINT TARLIDM MEY SGLCER"I TAPCAO) May TEMNIS.

LET #&54

BOELE w000

FEINT HTHAT': alLl THE MUFSTICNS FOR MO "

PEINT “PUT GF BOUR GUHESSTONS YOU ANSRERFI™ICH"™ COREECTLYY
PEENT Mo INIORERECTLY - ™

STaOR
FRTINT "™TYEF THF WIMPFR OF YOUR BNSLERI™;
INPLT E

TF =i THEN #Ien

PrINT "SDd THY ASLWER TE MUMEER™: AT ™
LIT Wmktl

COTU 90ED

FAINT "alle==THAT"E FITHT"

LET Cmi+]

FETNT

FETUR

— — — ——

170 Questian * (Ieecounfirg )
210 GOSUE SO00 e

23 Duessar 2 ddsgest gang
2ed FOSUE S0 = e

= 270 Quesign 3 Aokt Camaakal
T GOSUE S00

J2 Duessior 4 Chaye’)

G GODELE S0

4270 Suminary gl Bairas

anid Suhraudine.
Impedl £ad ansesr and check i
arang, prf] e Coirasr giamai
and add 1 ta Ine "wroag courdor
1t ngks,-prir W = THAT & AIGHT
| and odd 1 1o ks “corrspt  courles (T)
oAl PETLIAMN




ON-LINE

o this example, lings |70 10 410 present four differens quiz ques-
tions. Thz subroutine always does the same thing: o allows the
student to input an answer, il checks the answer, and it keeps score,
Notice that the correct answer i alwavs found n the vamable A,

Summary: Ala GOSUB statement, the computer:
@ poes o the subrouting,
@ works through the subroutine until i1 finds a RETURMN
slatement.
@ then it branches back 1o the statement ek after the GOSUR
that senat It to the subroutine In the first place,

Here's o RUN of our program

R

T8 THMIS FROEAMs TOL WILL FF AOARD MOLR LUEETIONS.

&FTE: IRl (DEEZ

S10%: TYFE THY NiIMEER D THE RNSLRTR
AL FFLTEYF TS OEE

CRBTED .

fa O¥E OF 7w LONCESY r=2p8 OF HICODLULHING LASTELS
| -3 LieYh 3% B WEENS
FRAP WEEMS aj B YERRE

TYFE THE NUKMEERF IF ¥YUUR ANAwFATT 0

Mijs THF &ENSLFR [L HIMEFL b+

Ue THE LepldEET [1E9 -FOUFLE FHEPFARFD kALt
Fr-RELET FLEFHANT A0 HUILED HIFFD
Ed -RIEST LAMEL ad EAAELD EHING
TFFE THE NLHPER OF YulE PUSWERLD
M TRFE ANERER LS WULMEEN f.

fa FUFFATL TLEMENTE LESFT FLAYRL FOK WHAET TREMD

L¥ iRl 1 5%« LOLLE
1 FI TEERVYREH &) BUOSTUW
TTEF THE NUMEFER OF YOLP -ENSWIERRTD
W= IHAT S SICHT.

& "LLLE" LE & TE=E OIN AHAT SFERTT
1% @OLF 3% BILLYARLCS
2y RACLCER & TENNLS
TrRE THE NU™ERN OF YOLF ANSWFRLTA
MiL=s THRTTS HILHTs

THAT*S ALL THE CUESTICME FOF NOLs
Wt e FOLR QUFSTIONS YOU aWEWRRIEL B GHIHEETLY
ML P INCORTFLTLY -

R

Code Name: 'FACT QUIZ/

Write a quiz program using your own guestions (and answers),

Code Name: //SUPER QUIZ//

Get 8 students to work on.a longer quiz wilth each parson con-
tnbuting 3 questions. Sludent #1 should use line numbers In tha
1000's and sludent #2 in the 2000°'s, and s0 on,
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Pwenty Kev words, seven commands, and four furctions — ihat's
the total count for the BASIC vocabulary studied i the first three
parts of this book. Here they ure

KEY WORDS COMMANDS  FUNCTIONS
FRINT STOP READ AL SOR
Fan AWE)/ END FOR DATA LIST INT
LET NEXT RESTORE SCH ADS
P'acgs INPUT STEP GOTO K OF BYE AND
GOTO DIM  (or ON K GOTOY  PUNGH
IF REM GOSUB TAPE
THEN TAS RETURN KEY

As owe are aboul fo see. that's more than enough vocabulary (o
write programs that solve professional-level problems — to do what
(v cilled opypiin ations programmimg. Some of 1these apphications may
sieem far away from the [ie of a student; bul they will become
familur i shorl order.

Since all the required faatures of BASIC have been
| explained in the lirsl three parts of this book, we will not
axplain tha programs in this part in complote detaill This
means that it may take several days of study and OM-LINE
gaparimenialion o completely master a given programming
idan.  The ‘suggested sxplorations’ givon following the
programs could texe even longor. Don't bé discouraged by
this. that's what being a professional is all aboul

A pencher and closs may deode (00 attnek the diferent seclhions
of Part 4 as individualized {or team) progects. I thes is the case, the
hist an the next plice will help in selecting projocts



e e U

Here are the programs you'll find in Part 4. The sections shown
here can be taken inany order; 'y also OK to skip over sections in
case you are mo@ class that's vsing an “individuolized project™
approach.

4-1 Data Analysis

MHOTEL! and /AIRLINE/ illustrate computer
reservalion systems, one of the fastést growing
applications of computers today.

4-2 Nonnumeric Applications

Computers can be used o mampuinte words
as well as numbers. The programs /SCOAP and
IMENLY show vou how,

4=3 Games and Simulations

The program [SLOT MACHINE/ makes the
computer simulate n gambling device! you'll
sge Why It's impossible to “beat the house ™
The progrum /BURIED TREASURE! is @
pwo-dimensional game that shows what o power-
ful tool coordinate geometry can be,

4-4 Business Applications

JADD-ON INT/ and [UNPAID-BAL INT/
show vou how 1o calculate the interest charged
by credit companies and banks when they loan
you money: /PAYROLL/ is a program that cal-
culates the "“take-home™ pay for cach employee
In & COmpany.

4=5 Batch-Mode Compuling

This section is for people wha vse card mput
mslead of o terminal,

4-1 Data Analysis

There are many hotels that use computers to find out if a room is
available on the dates reguested by a customer. Airlines use simifar
svatems 10 And oot if there is room on a specified Aight on a specified
date, There nre even computer reservation systems for checking
theater and sporting event ckel reguests. All these syslems use
the same general programming idea — they compare the customer’s
recuest with data about the rooms (or seats) already reserved,
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Program 1: /HOTEL RESERV/
Here are two sample RUNS of the program,

et

THE FIXIE HOTEL AUTOMATED AESERVATION SYUTEM
LR L R L R LR RS ERE RS R R RN RN R T TN RN R

HOK MARY EAYE [0 YOU WIEH TO . 5TAYTI

TYPE IN EACH PATE DESIRED AFTEN EACH "1 % TYFINDG
MARCH | A5 3=0ls CECEMBER 14 AS 10« a4 AND 55 ONe

Ve Ay

T Y

T e £

AOgd 00 15 ANAILAPLE ON DATES AFCUEETEDs
RATE T5 3 18 PER DAY=

FOgH 902 15 AVATILAPLE ON DATES REQUESTED
RRTE 1% % 1I& PER DayYs

POOX 305 15 AVaILasl F ON TATES REQUESTED.
REATE 15 ¥ 20 FER LAY+

PHICH ROOM D0 ¥OU WISHTFO00
TOUF RFSERVATION IS5 CONFIRTEE-

mrrsrresssssrrsmsnnnn TEAR HEFf-=ssssscssssscssnnasn

D T FESERVATION=: TMTEE NEW TATE FOR RDOM S0js
AFD S«-0&s - LRah-¥ HeNE TO FRrSFERY LATAs

e e TEAT Hiffrossssm oo osmmsmme o wm

LM

T™E FIRIE HOTEL AUTOMATED RESERVATION SYSTEM
L T T T Y

MO HANY DAYS DO YOU w1Ed TO -57A¥IE

TYRE N ERCH DATE GESERED AFTER EACH "1 ' TYPINOD
FRARCH 1 AL J«Die LDECEYBER 14 835 1R«14r 8ND S50 GNe

Tax DA

Tl D9

SIARY: WO WI0MS arF aVAILABLE FOR ALL DAYS RAECUESTEDs

sEErs s erstsmrreree=TER] HIHE"rsaarsssassanssanss=

e
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I'be data on hotel sooms are given i DATA siatements that use

ihe following code, or sienrnr

9813 DATA  B13, 15, 403 404 510 0
LINE HOTEL |

NUMBER ROOM NO 'RATE APRIL 2| ARAIL 4 | MAY 10 | END OF DATA

[his statement says that Room ¥13 rents for $15 per day, and that

Il as alreqdy reaveved tor April 3, April 4. ondd May 10

Fhe #eroat

e end bva "Nap™ 1o the computer that Lety [t know there is po mone

miormation on file for Room K13
A LISTing ol the program s given below,

12 PRINT *THE FISIE HOTEL AUTOHATEL FESEHVATION 5YETEHAY
S0 PRINT "essssssssdiana g i endsd e dsninndinasannnimgmwnt

> FRINT

% PAINT "HiL MANT pavys DU YOU WTSH TO. Z1AY*E

5 INPUT 'R

&3 PRINT "TYPEL IM EAdM DATT CEEIFEEE AFTER EATH "1 's TYRINEY

T CPRIAT MARTEE § A% Jafifs LECEMBER J& A5 12«04 MIT S0 DON=™

B FOR Is| 10 M
9% INFUT DLI]

MO0 OO 190 — =
z10 FOE =} TO N

It IF CISPEY] THEN =25
230 MEXT 1

i GOTA 180

¢af AEAD DI

per  IE Li=0 THEN 1RO
70 OO B

Mo IF O o<» 0 THIN 325
pae REINT

W0 BPREINT "EONY. WD AOOMS ARE AVAILAPLE FOR ALL CAYS SECUESTED.®
10 COT0 - 500

apn FRINT

330 FOA T=y T0 4

M0 PREINT “MOOMMFREIZG™ 5 AVAILABLE ON TATES REGUESTEC.®

I%0 FHENT ¢ AETE 15 EUPRITIIEY FEN Lay."

e PRINT

T MEXT )

/0 FINT "wMICH 7004 [0 ¥O0U wT5H™I

W0 INPUT M

00 PFREINT PYOUFR BESEHVATION T5 CONFIRMED:"™

Ala FRINT

aPl FEINT Mes-s---o-oe sesssecec-TEAN HEHE====-=sscsaasansazes®

&e  TRINT

dah” FRATWT ™™MEF3 70 RESENUVASICYE: FHTER NEW DAETA FOI BEDO¥™iR™a " =
L FREMNT =nllr =&

ABO FOR Ie| T N=1

aTo FRINT T 114" "I

SA0 BREXT |

490 PRINT IMNIE™ TO PIESENT EATA."

Lor  FRING

LI0  FRINT "es---- B e TEAlL MEYE=emecsossonacasananaalt
136 FOR Ja) 10 8

w30 ERINT

B0 NEXT I

550 STOP

AT AR AN WAV RAA AR VAR

100 KEXT 1

10 LET J=0 = -
188 BEAL

|} IF 20 THIN 280 This must be done by typing in new
zﬂ 2E:E ;’,l DATA statements. On compulers
180 IF DI «» D THEM 210 that have file commands, the program
gl B can be written so that the computer
10 LET RLJIsR

190 LET FLdied makas itz own changes In DATA
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&e0
o
&R0
400
[ el
LR
4]

EATR
CATA
EaTa
CATAR
CATAE
|
B

AR A AU ARSI ANIATAAAANAANA
|

GOTr1Bs BelBa G 1D

G2 1 s e 0 ds Le 08w e 09s 0 |
BOTe ] Ta JaDly 3aD8s &n Dille &= 0% & 080

FhAe | G G 30 de it de [ls s Ja )

QOS2 0s £u OB, T

=1

S

SPECIAL INFORMATION FOR SOME COMPUTERS

NOTE Wea used the ¢coda 4.03 far April 3 since all versions
of BASIC allow DATA stlatemants that use numbers. How-
aver, |t may be that your compuigr also allows “strings

{check ihe Index in your compuler reference manualj, [
S0, you can also store alphabatic information. Even beller,
if your computer-allows tile commands, you .can .use these
instead of DATA statements. You ll have to read about using
filte commands by yoursall, smnce (hay differ with svary
computer.

Program 2: /AIR RESERWV/

This reservadion progriem uses o shightly différent
methad for storing und checking data, Take A-
Chance-International Adrlines (TACL-Aar) Keeps
the information on how many seats are availabie
an each of thewr pwo doily Hights m the double-
subscript variables At tfor fight 11 and BilJ)
ifor flight 2). The subscnpt I represenis the
month, and J the doy of the month. Thus.

LET B{11.8)=3

would be o way of stonne in the computer the mformastion that there
are ¥ seats nvailable on flight 2 on November B
T ACL-Adr keeps current records for two manths. The following
program 15 {or Janvary and Febroury., The progmm assumes 1hat
1 passenger seats are svailnble on cach ploné at the start, Excep-
foes o thiy rule are then bandled with READ-DATA statements:
Flere's o sumple RUN:

L

TACl=AlN NESERVATION S¥YSTEM

EE R R

FEITER HMOMTHs DATe FLILHT XDee 50« OF STATS LESIHELT Ie IAe S E
2 SrAdi3) CONFLIRMEL 0% FLISET MO« F ON )Ff IR

DO ¥YOU S15H 1O TRY ANOTHER HESERWATION ©IVYRE 1| FON YEZ»

& ¥FakR RBROIT]

EFTEN MUNTHs LaYe FLIPET Hoes HQe OF SEATS LESIRELT 1. e @s

A AAAAAN AR A SRR A AR AR ARV




SORAY==W0T EROUGH SERTS AVAILABLE ON THAT FLI1GHT.
| D ¥OU WISK TR TRY AOTHER ZESERVATLION ¢TYPE | FRR YES
| O FOE NOWYL

FTEA MONTH: T&Ys FLIGHT MOss WO OF SEATS DESEREDE Qo 5a 1ol

| SEATCST DONFIPMEE O8N FLIGHT WD- 3 o 1F5 5
B yoU WISH TO TRY: ANOTHER RESERVATION (T¥FE L FOR YEGS#
0 FIE WOt

HESSAGE TO FRERERVATIONS AGENTI ENTERE NEW TATRA
STATEMENTLEY FEFORE miBNING TELS PRORAA HGATIHs

_|_-_-_ ———
Here's a LISTing of the program (AIR RESERY/,
b0 CEM AL 30 333 BC335,31]
BN FOR f=] TO E
30 FOR Je1 TO 31
ai LET AL1,01=3
50 LET PLIspJdl=3
a0 HEXT.J
M ONEXT I S,
B0 LET B[ E:891=af pra0l=al 2431=0 These steps remove the exira days
§0 LET DC2v8%1nD0Es 01D Be 317207 fram February (not a leap year).

100 FEAD 1sd
P10 TF JI=lL3 THEN L&D
120  REAE ALTHJ3#E0Lv 0]
139 GOTO [of
150 PRINT "FACGT=AlR RESEAVATION -BYSTHM™
FES PREMT "essbidsdensspiensnf b RRa T ER b
1ED PRINT
Y70 PRINT “FNTEE MONTH: [aYs FLIEHT Bdes N0« 0OF SFaATSs [ES1REL
186 INPUT Mele Fal
190 FRINT
Q0 GOTY F DF Fi0+EED
210 [k AiMeLCl<fl THEN GO
270 FRINT MI™ SZATOE) CONYIAMED O FEIGUT NO-MFEF" DNWIHF"/ "D
230 LET ACMe Tl =/0M 1=K
san GO0 and
290 TF PIM«LD1<sN THER . 290
FEO BRINT NF™ SERTOSDY CONFITRED ON FLIGHT NQ"MEF:"™ ON'"INITAM2 0
870 -LET BCMr EI=E{M: T1=N
=20 Q0T 300
230 ERINT MSOHEY==NOT ENOUCH SEARTS AVALILADLE ON THAT FLIGHT=™
G0 FAINT Lo O YOU WISH TUOTAY ANDTHER RESERVATION CTYFE 1 FOR YEsS. "™
L0 CERINT ™ 0 FOH W03
xiain [NPLT &
330 [F A=) THEN L&0
40 FHINT
AT} FRINT Yessssssssssssrssss s s essss s s e e s s e e e e e e
360 FRINT "™™E45AGE 7D RESERVATIGNS AGENTI EITER NEW naTa™
70 FRINT "S57oTEMENTOS} BEFOFE HIMNNING THLLS PROGRAM AGATN. "
B J1sPrfrPa lrArTedoladalelrls SoleDall 313 1 'I_-_'.'. ¥ |
i e L2l rhe first 13" stops the
AEAD of line 100 The

_ | last "3 is needed 1o

H""‘“'-a-__,____ _._,__._._-—-—-—ilp-rmlent an OUT OF|

DATA messags

Lines 20 te 74 put a =37 in each of the varlables Ail,J) and BULIL
This is the number of seats normally available on one of TACTs
Aights, Changes in this number are taken care of by the READ and
DBATA statements (100, 120, and 380), For example.

380 DATA 1,2.22.

means that on Janeary 2, fights A and B have only meo seats left,

m



Suggested Explorations:

1. Add statements to /AIR RESERV/ which automatically tell
the reservation agent what new DATA should be added to
slatement 3B0 belore running the program again

2. Invantory Control: Harry Hardsall & a salesman for the Ace
Hardware Company, He:s in Chicego and has a customer who -
wizhes to order 7842 left-nanded, brass-plated bolis, stock
number 809, and 87 model-302 red buckets. Harry mutlers to
mmsell. "Oh, if anly | could dial & computer al company head-
quariers in Oshkosh. and using my portable terminal, RUN &
program that would 12l me how many of each ¢f these [fems
are in stock for immadiate delivery, the price of gach, and the
totai bill less 5% cash discount.” Can you writa a program faor
Harry that does these things for any one of ten different
products?

4-2 Nonnumeric Applications

We tend 10 think of computers ns caleubating machines which work
only with numbers, Thes 1s nol completely true, Computers ¢on alao
di things with words and letters. We'll show two inferesting ex-
pmples of this that work on even the simplést mimcompiters

#

Program 3: /SOAF/

Have you ever wondered how nimes [or cereals, deterpents, anid
such mi'e chosen? 'We'll probably never know, but let’s see whal o
compeiter nught do,

Study the print-out gt the top ol the next puge

Fi\
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BT
FROCHAM TO CINTRATE NAMES BECINNINE &lTH ‘!
ALAS &AF mwat (LAF mwAE
LEs (R.EF CLET LER CLEP
a1 ol it LIk iF
&5 BLOF mLoT WO Lo
aus auF o e (PR Gue
e I T ——

The irick to /SOAP! is 1o use nested FOR loops, Our program
always starls the name of the soap with GL, It uses the FOR loop
starting in line 120 w0 choose o vowel, [t uses the FOR loop in
line 130 10 add each of the consonants 8, P, T, R. and B, Then il
goes back and tries a second vowel. and <o on. Here is a LISTing:

I
100 FRINT “FROGRAM 10 CENERATE MAMES DECINNING WVITH "EL'Y
110 PHINT

180 FOE =] TO % |
130 FOR J=1 T 5

pah  PRINT "t

S0 IR ] OF 150 im0 200 PO, a0
180 PRINT "4

170 GO0 A0

180 PRINT *E"

%0 o010 B

00 FRINT ™1™

EIQ FOT EsD

230 PRINT 0%z

216 GOTO PEA

240 PRINT ™"

250 COTD o OF Z80s EA0e 300 3205 agh
20 FRINT 'r5rs

B0 GGTO AAD

BEG FHINT "B

290 mTn Jan

00 ERINT 41

A0 SO a%o

MO0 PRINT "R

30 G0TD asn

w0 FRINT =@

I NEXT o

J60  NEXT I

190 END

Program 4: /MENU/

Let's suppose thal you have just become vige-
president o charge of promoton for Gus's
Restaurant. You decide to intraduce a novelly
— i ferminal at every table where a customer

can custom-order s meal, An exsmple of whnt
might happen is shown on the next puge.
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RLN

sse JHE BACOMETELD BESTEURAN] sew

TS

S OGLStE ROPOT READY TD HELF ¥YOU SFLECT YOLN HEAL.
¥Rl -THE NUMBER OF YOLE SEBEECTION AFTER EofkE 'Lt

|=TOMATD JULICEY s J Bla FaCEAPEFAUL T » J0 2u 3o CLo CHOLTIRL«£03T2
I=HAMDURGESTt « £0 0 P CHEF SESHRTERL » TO e 3xHST IDLE« %000 5
JEMUSTARD U T da & CATIUFL « TR0 0 3RO THINCT

I=AFFLE PIEC« M1 PolCF CREANKC« 200 3= CHOLOLATE COMEf2977 2
I1=COFFEFL« 10 Bet kT ORFINKO. 16)s JomM LM 1537

OREEE 0 COdKe - & s E - Je L 4 L F

sRaREd ANNIINCIUME ===
YOLE-CURTOM= IO ILONED TINNEER

LTARSENG wITH
E@as CULET PINKE-CFNTIFHED FREFPEFHIAET

AND PFEATURING
krnd 0 SUCCLLENT HOT [O0 SMCTHEERED %1 TH MUsTas]

ENE FON DEsSERT
=HALLH PO RT CHMOLILATE CaHE

IOWNED &ITH
$FRESH=REFLTL COXFEE

OMe YHE: WOUR BILL 15 % |«Es
YOUR SUCGESTED TIF LS 5 18-

VESY MICE SEEUTMD YOU« DOXE AERTN.

L =

Here poon LISTmg of IMEMNLEY

11 FRANT *fese THE AUTOMATEI NTETRAURANT +es®™

B0 FRINT

Ly FEEST "IHIS 4 SNt PRR0Y ERDY - TOO HELF YOU SELECT YOUD MERL =™
&0 TFRIRT

W PEIRTCMIYERE THE MLEEEE Q) Yol SELECTION AFTFT EACH "k %!

60 FRINT

T OFRINT "= TOHATY JUECEDs |47 0 CRAFEZFRL] Tds Jo0 0 2= CHO WD FRd 50010
Ha [NEUT @

R CPRINT M s HAMPLURGEE( s 6N s Pe ML ESEEUFCEAL « 300 3eHO T - TOLt« W03 70

(L4 i} [NFUT ¥

110 FREINT "lsduiTaplle D) S#CAT L 000 Sefi ) THIND™E

| 3L 1NPLT &

137 FRIAT "i=&PFLT PITC«3N1 PelCE CREEMI 3001 Je CHUCOLATE Chn | €« EhbT
&t INFUT T

1%0 FRINT " |=COFFEEC=-FCRsPaEllp] LHINHI S TR Ind LK 2501

180 ENPUT. P

1% FPINT

PN PRINT

190 FRINS MiprrR T0 0O0F: attpne e ETEEL T (il I ] FTETE PTIFE
QO FRIMT

ain PRINY

Mt LET Fxh

AN PUINT Heereds AAYOLUNCIMD ===t

it FEINT * FOUR PLusTOM=TA[LOMED LENNER™

Pss PRINT

A A AR AR A A AR A A A A A




FED
e
LA
P
e
an
120
330
Aany
E L
AR
70
L1
b lal
4N
a0
&R0
430
sin
]
aED
495
AN
ean
=B
LIE
11T
530
EAL

BT

EF0
7o
TLE
e
T
140
| el

TED
TTE
| THED

Clals]
Bl
Ben

IL\-‘---‘---‘_'_‘—-—-_

FRINT "STARTINDO %I TH™

GRT2 & OF 280 310« 320

FHINY "mdse TANTALIZING TOHATO JUPQLE*™
LET pebeaiS

GEOTO Aann

FEINT "eees GUFET FINH=CENTERED LHOFEFsLETY
LIT FeFeal

2T e

Frfs] “ewss DRLICTOUE OL&% CHEOVIRE™
LET P=F®adi

FhiNT

FRINT AN FRATURIAG™

(L F CF 4%0s 520 50

FRIMT "sess A SITILINEG HASMFURCEE
LEY FepPeas

[Tl R T

FHEINT Sesme p SITZLING CHEESERPLNGERY
LET F=pP=s+T

bl T B

FRINT "+sms A SUCCILINY w01 [Q0™

LET F=fess

LU £ a2k adiy BACs SE0

FileT " SROTHEGRED &I TR PUSTARE

COTR A0

FRANT = SMOTHFERED &1 CATELE

CQI0 533

Flalat

FRIHT

FRIWNT "ANTDT Foli LESSERT®

EiTH E-0F 5460 55 0e LR

FHISNT ™ewr=0fEFs*s AFILE 5TE™

LLY BePra

oI mgo

FHINT "™s&hpady ICE CpEap™

LET P=Péa |

LS T RED

FRESET Tewf] & #OT ST OOCOLATE oM EYT
LEf Fepeal}y

FINENT

PRINT “IRIFE W 1THY

MT= FOF &7 3000 35

FRIWHE "o FEiEE-ELEAYE COFFETF™

LIT ==F=ailn

I ThC

PRINT “shErHESHIN D S5FT ZRQNHH

LET F=F=elh

F.D:".l Thi

FRIET "eLW3LEFSF VI Ta®IN-FNNICHEE MILK"
LET F=fea %

BIANT

PRI

PRENT "OHs YES. YOUN PILL TE F1p1fe™
LET PIafNTILIPpe | S+ 0051&00YF ] 80
PRINT "YOUR SUTCESTED 3P IS 1™MIPi1rH.™
FRINT

PORINT "WERY MRECF SERVING YOUs COME AGAIN.®
FM L

AR A AN A AT A M I

S

Suggested Explorations:

1, Writg a program that will generaie names for musical groups,
For exampie, you might ganerate names by cambintng adjec-
tives, cofors, and animais (producing such names 35 HAPPY
PURPLE CHICKEN, OUTRAGEQOUS ORANGE QOSTRICH)

2, Wre a program thal produces sentances of iha form
THE (noun) (vert) {adverb),
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OHERMEY

ORANGE

LEVDN

C=EFaEs

4-3 Games and Simulations

Although many people think of rames as being used only for recrea-
ton, computer games can plso serve senous purposes, Forexample,
computer scientisis have programmed games like chess in order to
study the question of “muchine intellipence,” Simulations (programs
that imitate something) are often combined with gimes 1o help study
comples deas,

Program 5: /SLOT MACHINE/

Ihys procram simuiates (acts bked 2 machime that has 3 “windows,™
A picture of an orange. a lemon. ora cherry appenrs in cach window
cach hme vou put in money (50 cents in our maching) and pull the
imapenary handle. [Fall three pictures are the some, vou win 33,04,
It vou lose vaur SO cents.

Cine way of figunng your odds for winning is 1o

draw o dingram like that shown it the left below,

; The winning combmations are marked with the
Furig symbal ¢ You can see that althoueh thers are

wire st - ' 1
dile=n 27 possible combinations, only 3 of these are
HERRY @ UWiInners,
—oA Here are all the 27 possible paths;t the
R “winning” combmations are ringed

COc

- CHERHY | Coc CeL CCO
LE“D” I t_ I l'r..‘.l\.:lfl: rl.{:l E J_.L [1 I n
| { OHANGE ‘00 oL CO0

Y LT

LeC LCL LCO

LLC LLI, L)
LOC LOI 1O
Qo ol QLo
- . QLC OLL GLO
TR 0o QoL 00
eEdetihd < LEMOR. * A mathematician would say that vour prob-
. { OFEhGE ] abifity of winning on this muchine is!
ELRIL %U:-- No, of winning combinations 3 ]
ORANGE ! L HEN, ’.?r..- “No. of possible comBinations 27 9
{ DAAN]
TR In other ‘words, o vou played 90 times, you
CHEAR® < LLH’“"'«j [ : ;
AT would win ahont o oof the time. or 1) times

Playing %0 times would cost vou $45

Winning 10 times would zive vou 53
S0 you can see that on the averare the owner of
the machme would make 515 on every 90 plays.
In other words, in 1he long run. on this muchine
vou tose, he wins, A swmple RUN af this pro-

il s EF gram is given on the nest page.

T4 Inilbenpe: Wiate o progrmm thil wili pent oof this Tisi




PFLM

THILE 185 A EeSh ELOT HATHIND»

FESEF £S5 3% FOR 3 CHERKIEE: 3 LEMOWGr I 3 STANCES.

AL PTHFF COMPIHATIONG LOSEs

M RSy SLoCENT SLECES IO TOU. &N I0 LSE 1IN PRAYEE

TOL STERT LifW 1 3

D9 YU EESH-TQ FLAY CTYFE 1 FOF YES. © =08 NODI1)
BAROEANEER S B d L bON rh R e R FL BN DY F0 . TUD BAT==¥OU LOST 8-%0s

YOuU S0W HALF 3§ Fal
o voL SIfH TC PLEY CTYPF | FOR YESe 0O FOR HN23Y ]
FYI0EANETERI 1L SO aNCE 1S narHIC e 00 EA[==¥D L LOST #5004

ol SOy HAVE & B
AY ¥l wisH 10 pLay < TYEE | FOR . 7hS: 0 QK. NGYD S
PRFLEMOAN PR PR FLERIN e re AL EHQN PR GREAT==YUL WaN T3

U N3% Héki 3%
I yoU %Wl8W 70 PLAY €IYEL ) .r0F YERs O 728 500E0
VI FANCERA S e raL EMON s d pa FLEMO R da e TOS BAL=-=¥OLr LOET 3 %4

FUL WO HBWE § &5
M you wisW 10 Foay CITYRE | FOR YES: O FOR NRAY)
FRRLF=ON A AD P ACERRRLESORANLCE R DY ™Mo EAl==70U LOST ks 50a

¥OU - NO0% HAUE & 4
Y90 WEEH T PLAY $TYPE | FOR YES: O FOR NOITY
sad CHEPRY# o+ RFRORANLFIN S ERI0OAANCFRESF  T00 Fabe=-¥Y0U LOST =50«

ToU NDR HAYE F JsS
O TOU Ml®W T FLAY CIYFL 1 FOI YiLSy © FD& MOXP]
ssa CHTRRYeea REECFEIEFSVIEFEIEsN CI LSS  TOO DAf=-=FOLU LOLT FaSils

TOQ-NOW HAWE © 0
M YOU WPAN 30 FL&Y C7YeE | FOR YES: 0 -FOLO SD3TI
FrPLEEON e p s s e CHEYFRTe e e $AICRANGEYEY  TOO Hal==¥OU LOLT E. 5D-

rull %0k HALE & B+5
D yoie wiad T FLary f TWFE 1. FOR YES:. O FOR NJ3E]
FRILFMON P30 BORANCES S dpaLEMON dFd  ToO ER[==700 LOST f=S0s

O RDW HAVF &%
Mo rol &15 30 PLAY ETYDE 1 FOR YIS O FUON 8337
FeLENC FRdEnn T LRy a e aen CHEE Y eee ID0 PAT--¥0L0 LOLZT Le350s

Yo NN HAWF R 1e5
fo oo %EEW TO-PLAayY VTYFE L FOR YEG: 2 EQM NOPR]
PRALFHON FAPS RSO RANLY 348 AL THON A TOO TAQD==%41 LOST %« %0w

WD N2 MAVE X ]
(0 You NISH TOOFLAY CIYFE I FOR YES. 0 FOn w223
FERORANCOE ¥R 2r @ L EMOH # pfeeaCRERRYees TOD FAL=-YOL LOIT 3+ 50e

ol NOW MAVE 3 &
| Yol ¥Isd TO0 FLeaY €TFPE L FOH YLESs D FUR NOITI
#EFLFEOL s daand CHEFRYsan 32O RANCEESE TOO RAD==-YOL LOST §e 50+

Tl HEVE LOST GLL YOUA ACNFY-
COREY APt THAT

gy _-—-_____-

Tosmmulate selecting one ol the three “pictures.” we use the BASIC
statement isee pnge |

160 LET WN=iMT{3=RND(l11+1
Thiz giverusra .8 2. ora 3 for N. Then by using

170 GOTO N OF 180, 210, 240
(or 170 ON N GOTO 180, 210, 240 on soma compuiers;

our program brunches 1o o lime that prints one of the wonls
“CHERRY.” “LEMON.” or “ORANGE." 137
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Here™s 4 LISTing of the program for vou to study,

10 FREINT MIHIE LS A .50 ELET MACHINES™

PO OPPINT PRAYOEF L5 B3 FOR 3 CHERNIFSs 7 LEMONS: OF 3 ORANCES: "

A0 RRINT MALL 0 IRER COMEENATIONY LOEF.*

an  CRBENT CHOE HMARY BO0=CENT PTECES 10 YUU ®ENT 100 U2E 1% PLa¥™

B0 JNPUT

ED LET MuMe, b

oL FRINT "yUL TTART WITH =™is

a0 LEY EsRqLbi=i% ETYFF FALF T1#6aa

afy  SRINT YOO WOL Wl8e 10 ruay CTPFE ) B3R TES: O F0F ND¥™

N FNELTOA "

11 IF-B=0 TWEN . &lf

I=f LEY eaf C. L.and 01 will keeo count of

130 LFY Lol e—— — how many cherries, lemaons,

R0 LET 9i=p 3

150 JOE Tp T8 | or oranges cama up for you |
et LET % [ 0ebgpin ] bieg !

LT GOIE W BF it @10 2ar

180 FEIMT Mewa CR PRV e et . R

190 EFET C=*] ' '
o i S Hare's where your 3 ‘window
210 FHINT MERALERON R pictures are made by the random
BEO. LET LebLti rator

BI0° BOTH BAO generato .
PAD FEINT “ITHIEANGEREETE

220 LET Gie0is)

60 MNEWT | |

20 EF Cw3 TMEN V4P ——— i

ZER [F- L= THEN A e — Determines if W |
2G5 TF Gie) THEN %7 B T you won.
e FRInT ™ 108 Pal=e-v00 LOET EaG0e® i —1

1N LET Map-at o | Takes 50 cents from you,
Izn FRINY ! L e I

A3z IF Man THEN wllll s— E — —— T

Faz  EITD DED . Checks to sea f vou have
3500 PRINT * GhpAfesyOL0 LUIN g3. " I F

WE LS Wesed am ) any money leit:

3TC FHINT ——

380 PREENT TYOU NOW HAWE $7EM " Gives you S3.00

o G0TEoan I ¥ — 3

&0 FREINT "wouU Bag) Lot ALl fols mOxEy.™

i ERINT “=OAEY Aol THAT™

20 ENT HI
e |

FProgram &: /BURIED TREASURE/

T ploy thes game vowneed:a 10 by 10 ped [ike the one shown it the
top ol the mext page. The compoter will ramdamly select @ rechin-
pular block of 4 adjacent-squares horzomully or vertically) to repres
sent o Uburied wensurd,” You are W iy 1o locate it by “digging
holes.,” The remaining instructions are given in the program. A
sample RUN is given on the next page.



FLH

vOlE WELL MEET & 10 3=y 10 TREbl 10 REFRR A1 CFLAY LR THIE SAKE=
Sp CAWELTFE BAL BURLFD & TIRELSURES 1IN & FOLFE= SULLRE
PECTANEIL AR WEETON W1 THIH IHE BRIE. You rey BIE 19
TEEq PALFE M AN e3TFRNGONS  YUU BIFIESFANI THE LOCA®

TI08 Dk 7e0TH BOLIE RY TYFIHG Sy =110 FOIMAT Er & ED fu
enb A YErGIRDINATE.

CHEFF T4 yoU whelT voys FIRET HOLEBL L

NOTEIMLE THERE==Hd« JF QHEILES LEFT: i

NEXT HOLFIEN

HOTHIMG THTRF==2de« Of TRIEL LExLy F

NERT MOLET Zrd

NOTHINLG THEFF==Mas OF TRLES LEFTs - %

HENT HGLET & &

GOTHTHNG THERE==MD« BF THIFS LFSSE £

ME¥I WOLETRe %
upTHINE THERF=-MOs OF THIEL LEFTS 5

ST HOLET BN
NOTHINE THERE==NO« OF TREFE LEFTE i

MNEXT HOLF? Ja
FLUREMA-—YOD ROLMT TTI

ks - —_—

A LISTing of this program is given on the next page.
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Here's n LISTing of this program (or you to study

FRINT =vOQ WILL NEED A IO BY 00 GRID TO REFEN TU IN PLAYINEG™ |

1n
£0 PRINT " THIE GAME.™
a0 PRINT *THE COMPUTER HAS BURIED A °TREASURE® IS A FOUR- SQUARE™
A0 PRINT ™ HECTANGULAR RECICN WITHIN THE CRIC= YOU Can DIO 10"
50  FRINT * TEST HOLES IN AN AFTERMNOON. YOU AEPRESINT THE LOCA==
&0 PRINT = TION OF EACH HOLE BV TYPIMO AN X-cOORDIVATL: & COMMAS™
T8 PRINT ™ AND & Y-CODRBIMATE."
AT FRINT
0 LET W=RMTI=|]
100 LET ZwiMTiEaBREOLlis1h —_— .
110 GATH £ ©F 1P0s1%0 HNOTE Ouw coordinaies lar thisy
(20 LET X[ II=INTCTRRNOCID= 1) i i -
130 LET YT II~INTLIO®RNT(G)e]) problem differ from the usual)
ik FOB [=f T & Cartesign coordinates, which
180 LET E0I3mXfi=13%) y ; {
ol e L L pnama poinls, Our coordinates
110 NEXT 1 identify squares
50 T ESH = ]
190 LET ACil=lNTeioesemiciast)
00 LET YO ITwINTO(TRNTILI=]11
B0 FOR I=2 TO 4
g3l LET X[Il=xfi-13
FI0 LET YUiIlm¥il=11%]
gaf WERT I
E%0 LET &s10
Béf  PRINT
Pt PRINT “WHERE DD ¥OU WANT ¥OUS FIRST HOLE™
BAD  IMPUT Xo¥
PO FOR T=] TO A&
A0h IF X as KIED THEY A20
IR OLF YsYLI) THEN &70
a0 WEXT I
A0 FRINT "SOTHING THERE=="]
Jafy LET Sef=
IS0 [F G=0 THEN 400
ARt PRIMT ™0« OF TRIES LEFTY "5
a0 PRINT
AN PRINT “NEXT WOLE™E
M0 G0TG pan
&00  PRINT "TIHE TO o0 HOME™
it PRINT PTWE TREASURE wA® LOCATEE &T ™
4RO FON I=] O 3
A90  PRINT "¢"™IE111 a™iv0010 "0 =5
440 MEXT |
A50 PAINT = BHE 4IXCEFF ™. “iy0aliTi."
asl  ATOPR
§T0 FAINT "FUREMA=--¥0U FOUND ITI™
amn END
— e e T e

Challenge: I! you increase the number of tries to 16 can you
davisa a strategy that will aiways win?

Suggested Explorations:

1. Write-a program that plays another game  If you need idaas
sen if your iDrary nasa copy of Game Playing with Computers
by Donald O Spencer (Spartan, 1968)

2. Modify /BURIED TREASURE/ so that whan you have misaed
the computer tells you whethar your X- angd Y-coordinatea
worn ao |large or too small, What is the minimum numbar
al tries you now noed to insufe winning?




4-4 Business Applications

More and more business operations ure being handled with the mid
of computers. In this séction we'll look at some applications thiai
invalve the finuneinl side of business

- Hrln‘l:ir‘-.ﬂ.lll“'l'
Eu#irl aan Es.

B THE _L-'EEE_"'JL

Sty
o e e g

e e ::_-_-lp.g.f,:__-.-:;--:}

Let's suppose thatl you want (o start vour own business. To get
started. you'll have 1o borrow money. The “rent™ that vou'll have to
pay on your loan s called interesy. Tnterest is calenlated by multiply-
ing the amount borrowed. by the interest rate per viear, and then
multrplving this answer by the number of years vou wish to borrow
the money. ilnterest rates are usually given as @ percent per year. |

EXAMPLE Suppcse Ihat you borrow 51,000 at 8% per year for
two years, How much ‘rent”’ (interest) must be paid?

J00D - 08 » 2 = BO+2=5160

.__\_\_

Amount borrowad Intarast rate par year Numbar of }rears Interast {rent)
[pringipal) s |

OF course, in addition to paying the S160 interest, you'lFalso have
1o pay bhock the $1.0001 MNow comes the cateh — vou'll be expected
to pay this back m monthly mstaliments, starting right away (not 2
years from now).

Question: Even though | start paying back the maney | borrowed

rnght away. do | have to pay Interest on the {4/ amount? The
answar is usually yes Let's see how this works
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Program 7: /ADD-0ON/

“Add-on” mterest s charged by most finance companics, This
means that the interest 15 added to the principil right away, and that
yiou then pay back this torwd amount in momthly installments. Here's
ioprogram that chlculivies the monthly installments for a loan of
$ER.000, paid back over 5 years (A0 monthy) o1 the mte of 6.5%
per year “add-on'' inteies

LA

IGETHLL=ENT FRYMERTE VWIlH AflrON INTFRESL]

ARQIE T BOFRMIWED LFMINCIFALY «F1EO0D
eynsl ANTEREST RATE (I EFCEIMALY =7 +:DRS
WUEPEN DF HONTHE TQ WEFAY THE LOAN =T &

FOUCPAT F A0T.s EACYH MOMTH FOR - THE MEXT A0 MONTHE.
INTEREST YOU ARE FAYIML EACH HMONTH [2 1 975
AT THE ENE OF 5 YFAPSH
FRINCTREL REPSID 0TEL INTERELT s OF THF FRYHEKTE
dalol w430 £IEBD |
. S i
I he 1otal interest s computed by osing this formula;
Taotal interast={Principal}{lnierast rateliNe of years)
Fhe manthly installment s found as follows:
Frincipal+Total interasl
Moninly instaliment = : R -
¥ No. of monihs
You will find these formulas in lines 100 and 110 of the following
progrm
[0 PRINT “INATALLMENT FAVNENTE WETH OLE=ON TNTERELIY
¢0 PRINT
A0 FRINT “ASOINT PORRULEL CFRIRCIPAL) ="
an  INPUT B
50 PRINT "“aSNvUal IMNTFFELST RATE (CECIMaLY =']
A0 JNPUT I
M FRINT “NUMOER DK MONMTHS TO AEEAY THE LOAY ==
o IMEUT M
B FRIMNT
160 LET T=Palstmsis)
10 LET Mi=tSeTiss
190 LET TiaTr=
130 FRINT "¥OL DAY 3"IM11" FACH MONTH FOR THP NEXT™IHI™ RONTHE. ™
142 FRINT "INTEREST YOO ARE PAYINC E&CH MONTH 1% 3751
] S FRINTY
PG BRIMT UAT TME BNI OFUIMS 121" YEGRS"
130  PRINT
LG BRINT “PHINCIFAL BFPAIE"I TAELEONETTOTAL INTEHEST™
90 PRINT TABCLAMI VS O THE FAYMENTLH
BON PRINT BSTABCIOMI TETABG 4007 HeM |
BLA KN
o =t —_— |
Motice that in (ADD-ON/ the borrower paid five vears” interest
on the full amount borrewed, even though he bepan paying part of
it back each monih



On Jarge lopns 1o well-established companies, bunks sometimes
compute the micrest on only the wapaid balence {amount still
owed), This 1% o mone complicated ¢alculation. and the compuler
can be i real help,

Program 8: /UNPAID-BAL INT/

Let's now look ot the RUMN of & program that colculates the monthly
pavments on an 3 18000 five-yvear lonn at 6,57 interest computed on
the wmnpracfd Bedienee for each month  Our program has the extra
feature of showing how to sphit the payments isharesi among several
“pariners {3 10 our example),

fum

INSTALLHEERNT PRYAINTE WITH INTEFEST O LhPA]D BALARLCE

DT BOFFOWEE (FAINCIFALD =T 1HOOO

MMUel INTEREST HATE (CECIMALY =1e0e5

NUMEER DF MONTHE T0 EEPAY THE LDAN =T 8D
RIMEEH OF rARETHNERS 1A DOFROGRED THE WMONEY =13

N TH FRINCEFAL SWED  INTEREST HOMTHLY FAYHENT IHARE
i | BLE P Te A9 a5 LAz« 5
E 14 man GE.ERH Jahe B F3l=58
F L TEDD Wae 2 L R T31=40]Y
=z Lo =ze ] 19 2. 64 TA0= BT
b 18800 w3 131 130= 333
=] 1 &G0 25 38 JA%. 38 FEFL TR
1 La e S el ABE= 15 [Z9« k8
i R [l Flie 13 AAE13 HE R
3 I b0 glie A8 L 5 1EA+ kBT
10 T %200 Fo. A8 Amp.Am 12T &8 T
Ll | &000 R R JH =25 27«08
1& 100 KR o AVFa 4D EESa 5A)
P | &=00 " EEL] kEd
lﬂ Ta B Tie 24 HYas AR 125+ a6
(B L] Ta= 1Y IT&=Th 1E5=5]17

WMW«WWWWWWWM
I.Wu*,mﬂru‘rm.ﬁwwuwww AMATATAMIAA AT A A AT

&m{Te BE AZE TOE B8 T
ﬂﬂ #4500 24 JE k= 3H T0H |27
a7 ARG BEa TS 372 TS 10T 383
L o0 21«03 I21-15 1070l
L A8 1% 3 Hi%s 5 I'De= &
= 200 1T BN 217« HH 0% W6
1 JE00 1828 Jie- 8% 0% L)7
- Rron 1 &= Ji&=673 104 HT7
a7 gain 13 JL3 106 333
L 21600 11« R JHEl. 38 103793
=5 LARO A T J0%TH Litds it
36 1800 | F 08 | p 108 167
2 1ROD LR I0E= 4 10Es L&T
58 rirLe s [ H I0 8= HH 101687
) &0 LT | 03«05 LONsOR3
-1} 200 1= 81 AL &5 LOfs 5673

TOTALS PALL 2 TI-HE HPTA+9 =29
L-_--_‘-‘_‘—'—-—\.._ —_— |

You'll notice that when interest 15 caleulnted on the unpand balanee,
the total mterest on S 1EA00 over five yvears18 5297386, Bul isee
page 14200t Is 5830 for add-on interest over Ave years, even though
both calculntions used the some rate per vear 16,5850, The total adi-
on interest s approvimately pwfice a5 much as the total interest paid
ot the unpad balance!
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Here is a listing of the program [UNPAID-BAL INT/:

I e

ID LET Tled

ED LET TR=0

M LET Tiap

&0 FRINT "INATALLM INT FATHES TS -WITH INTEENET 24 UNFsLE Pl MeCE™

ag  PRIMT

&0 FEIMT "ieCiNY MIEESRED fFRINCIFA Y &™)

n -1HPET F

ED FRIWT THENNLEL IWTIREST FATE 4 [TCIM&L 8 =t

80 INELT 8

100 FRINT "HLUADFR DF WONTHE-TO REFAEY THE LOAN . &

Ll ENFLUT =

IZf FRIAT "SNIEDED OF PAFTHEAS SHD PONMIWED THE #J8EY. &%

130 RFUT A

|4 PRINT

158 LET Fi=i%Tii|/Ar 00818 10014 100

. FRIMT T L TRBLVEN L TRFRIRCERAL OWLETITARISSTI~IN THET 51
T ERIST TRRL &S P eis T r - Sarera Tl Akl ar il TR ES

13 FOE ey @mom

188 LCEE fEwdm Tl e Te ey e 0

g b LEF-==azqs
gie LEr - fyetief
Bl LEY TawSyeap

DAk LES I=lEvk

Bofi. LET Ta=m3i#g

ERS FRIET SR TANE 1GNP TR D8R T 10 TAP A1) #03 SRIN 8014 8
edl  LES Pep-ii

P1 NEXT -

UEG  FRINT

R0 FAINT “ROTALY BADD™) TEEC R TRE TAES 400 1O TABL AT T

g FME

The coleulation pard of this program is done over mnd over (60
times) in the FOR [pop of lines 180 to 270, The important line 1o
neHiee 1%

80 LET P=P-F1

This statement reduees the principal by the amount paid. This
menns That the: mierest caléulation in lme 19 pets Smgller and
smaller lor each monih,

| SPECIaL THICY The + 005 used In linos 280 and 300
causos the money to be rounded off (o The nearest penny

EXAMPLE B/3=2 GBGET INT{i8/3+ 0054+ 100)/100=2.67

Program 9: /FPAYBROLL,

Figuring oul the paycheck for ench emploves in o g company = 1
ot of work, and computers are used extensively for this job, The
computer also calewlates tax deductions and other amounts 1o be
subtracted from the “gross™ puyv of an employee. The amount fefl
is called “net” or “take-home" iy,

Ohar payvrodl program will hivee (o0 make some assumptions

. Emplovees receive thewr normal “houry rate™ for the first 40
hoors cach week., After that thelr rte s multiphed by 1.5 {me
and a half)




. Tax deductions are made on the following approximate basis:

GROSS WEEKLY PAY 550 OR LESS: NO TAX

GROSS WEEKLY PAY 351 TOD 8§75 % TAX WITHHELD
GROSS WEEKLY PAY 576 TO 5100: 0% TAX WITHHELD
GROSS WEEKLY PAY S100 TO 515 157 TAX WITHHELD
GROSS WEEKLY PAY OVER 3150, 0% TAX WITHHELD

. Each emplovee is allowed 1o specify an amount 10 be tapken out
of his paycheck and deposited in a savings plan

Here's a RUN of our program. The OUTPLT 15 a senes of “'pay
forms" which cun be cut out and inseried m the employee's pay
envelope along with his check,

it

FEDCR&® 1O CORFUTE PAYHULL

AFTEFR ALL FHFLOVEEE® [a&TA HAVE UFEN SYPEL INs
T¢PE A ZIR PR THE EXFLOYFE NMIMESR-. THED
THE PAYRGLL WlLL BF FRINTED QUT-

IMFLOYTFE YiMPEE =100
HILES WOPHED = 30

FAY FATEL =%}« 55
SAVIMNLS FLaM =7 1%

MIFLGYEY WIMPER =199
HILES WORKFD =191
FAY RATE =T S.45
SAVINCOS FLAN =230

MMFLOYEE MNUMEER =10

HEE IR ST EEE RSSO T NSRS e AR R E DI .

ettt el sy P AR RN TN S F AN NN P RS LR LR R L by

HFLOTIE SiMBER = (#3
NOFEaL PAY o L
QVERTIME 4]
ToTaL CGROES FaY = JaT:42

CEDLUCTION S = s
EeVINGS FLAadl 1R
ThE W1 THHIL L 28013

TTAL FEELCTIONG SR B

L

MNET PaT L180=38

TrAASEIFE e ARSI A AR S S AL NSRS AR I TRESEAEF TR RE
DR ssSEEETYREGEdEErre AR PRI NSRS EAN T TSRS T

EMFLOYEE WUMEBER = 9%
MOTMAL FAY = R
GUERTIRE W« 2ED
TOTAL CRO LS PAY = J0Y-925

CERULTTON S ma
SAUINGS PLANE RO

TAM WITHMELLCr &1«%85
TOTAL TEOUCTIONS = Mj-58%

¥

HFT FaY P8 34

rrEEEEErEEr sSSP ST RN EFE S IR RSE R e S

L‘"‘“——-__

145



146

Here is a LISTing of the /PAYROLL S progrmm:

e FEINT "PFROCESR= TO COMPUTE FATHOLL®

e FRINT

A PREINT ™AETIR ALL EFFLOYEEEY LATA WAVE HEEN TYTED Td.™
&  PRINT ™ TYPE A ZEM FOS5 FHE FRFLOYEF NUMBFRS THEN'™
50 PRIRT ™ THE PAYROLL LILL BE PHINTEL ©UT+'™
£ FSINT

OLET W=

A PRTHT *EMPLOYFF WLMEBETR =

90 IWMPUT EEN]

100 LE STAIs0 THEM 500

LEE  FRINT MILUBES WIFHAFL =7;

1820 INFUT uig)

130 FRIRT “TAY RATE =%y

L& THEUT &iW])

158 PEING *zavinNDt Thad =73

p&S CINFLT SLNA

PO CLEY Aleda ]

RS FR1sT

1¥0  EXTO A0

Nl LET Nefi=|

PLO FRRE A=y TO N

50 FATNT

A FEINT Herrretsradeifdlsiaarrdrrrasrfdddddssdsssssnnnrarrews @&aa

2 ain EE'&T T P T T I Tl Rl e e T P T TR e R e s PR - P ST R T
#3  PFINT ; - -- - Sy
Fof PEINT SERFLOYTF WiEEFw = iR 03 Checks 1o see o emploves - worked {

2 LET Dl=D0
FA0  IF HO1] <« &0 TWHEH
M0 LET OI=THLI=~a0) ekl Tle o2 _ - — =——

i | “normal” or "gvertime hours

WE LET E=&DRRIT = | Uags the “overlime' formuli (S

MO CETE a3n f e '

N LET CeHEIIeHIT) « — | calculate “time-and-a-hall” pay.

i [u] FRINT T&BECZREI "NOMMAL 1AY L ] . =  — F

M PREINT TAECZ311'GVIRTINE m*r0] ——— . =
80 LET TeGel) s Lines 300 and 220 use tha 'normal

A PHEENT TABL2G11 PO TAL (RDSS PAY ="™17
M PRINT “CECUCTION Gras™

D PRIMT = SARIMNDS Py "T-SL 11

WD LF TS0 THEN 4z L i e

R i Calculates “gross  pay
&10 BT SED

s PF T 75 IMEMN L5%F

o| a¥ LEY FrTe.on

el CO IO S20

L%0 1F TEAO0 THEN CaEr

&60 LLY FeTeat

610 LUTO SR

[ a0 rF T=p80 THEN =i

g0 LET FaTex1s

510 pOTd s20

510 LET Feleas

saf PHEINT " TaX YFTTHHELLI ™1

218 LNT I=SCIX+F

haft PRINT TAPC2231*70TAL PHILCYIONS =i

sEo pRIYT

lormula to calculate normal pay

St PRINT TARC290:*NET Pav @8 JHTOE T=108 [O0%a 514100
=m FRInT
80 RENT 1

a0 BHEIRY

OO FHINT Yseresrccocumudssssser s s r e r e rr ol uEssssssssssruscracama

10 FAD

e = — -— ]

Lines 390 1o 310 are used fo lind oul in which “tax brackot

the gross pay falls and thes 1o caloulate the amount of 1ax
1o be wilhheld




Suggestod Explorations:

1. Wrile a program that keeps track ol your chacking account
It shoulgd add in deposits. subtract the amoun!s o! checks
you writge. subtract the monthiy and/or ndividual check
charge tho bank makes, and prnt the batance lor any date

2, Write a program that prints cul monthly bdis for a credit-card
company |t should add in paymants mada in the past month.
subtract the cost of purchases maae, and sublract a 1.6%
monthly linance charge on the unpa:d balance (NOTE: A
manikly 1.5% fmance charge=18% yearly charge.)

3, s ollen desirable to put records in ordar, eather alphabet-
ically of numerically Below s a subrouting that can ba added
10 the /PAYROLL/ program that will sort the pay records by
amployes number ¥You ll have 1o'add a new ling

206 GOSUEB 1000
to FAYHROLL. and change
610 END to 610 STOP

1000 LET MlaN=j|

0LE  LET Z=0

Inz2a FOF 1=s@ 70 M|

10303 [F ECRI«ELE=1T THMES 1LTO
— 104t LET EsY[L3

1058 LEIT ECLI=ECI=1)
1062 LET ECf=1)=X =
Pl 0Td  LET EsHI[]) .
1080 LET MErieHEl=11 |
1090 LET MEf+)i=I =
—lIDD LET Fspif [

110 LET REIIeACIen) |
113 LET ALI#1XaF il
-l 130 LET E=-S{1) 1
1140 LET S(idwsLI®ll | — -
1150 LET SCIejimE d
1180 LET %=)

11 MEXT I

180  LET Njssj=)

1190 [F 5 «» o THEN 1010
IFCD PETIEN

IBLD  END
| .
E |5 a temporary variahla iThe fist E(l} is sorted
used in swapping in increasing ordar, and
iRecall the //SORT/S tha lists H(l}, Ril), and
program in Seclion 3-2.) ‘5 are rearranged (o

Cmaten.

4. Can you change your program so that it sorts the pay records
in order of inareasing net pay?
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4-5 Batch-Mode Computing

Computing done at a terminal connected toa computer that “speaks’
BASIC 1% often called “mmteractive.” since there is give-and-take
between the machine and the programmer.

For many apphications. however, inferactive computing {5 not
needed. For example, the job of preparing payroll checks does not
reqguire that a human being be m constanl communication with the
computer, watching each piece of mformation 1t prints, [ suffices
that the instructions for preparing these checks be programmed just
ance, and that the computer then be left by itself to grind out the
checks, with the human operator picking them up later in the dav.
The diagram below illustrates a tvpical baich svaiem

¥

After designing his program at his desk. the user “writes" his
program on cards, This is done either by making special pencil marks
on the card or by punching holes in the card. He then takes his
“deck” of cards to the computer room and places it ona stack (hatch)
of decks from other users. The card reader interprets the statements
on the cards by decoding the marks on them. The computer then
executes the programs that were on the cards, and prints the autput
The programmer may have to wait a few hours smce barch syalems
are ¢ften used for very long-running programs, 1f there are mistakes.
ar if revisions must be made, the whole process must be repeated.
Just one warning: if vou are usmg & batch computer, vou can't nse
INPUT statements (why?), Use READ-DATA instead.
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usTETisks por o i 71 BO PRINT
90 NEXT I
103 END
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Eserciig | For example, Aila), SJOTa00 T 2025681
Exercine 2' 18

7]

H

taa

Eagroig 3: 712

'.'1‘3

L

ki

"1E_

YOUR MUMBERS Sg, OF YOUR NG
12 144

13 188

14 196

15 225

18 256

149



Seciion 3-2 (continued)

Mlodificinem of JTRACR])
Aidd the I'|.1l|-:m'i|1_|g sleps

Sectlon 3-4, page 100
A program for THEAKES

291 ERINT

P92 FRINT "INFUT ATHLETE WNIMPERE FOR % BFST SPEEDS:I™
2%  INPUT fsBsC

o4 LET S1=(300/ 528007 ¢TCAYY 2E00)

2595 LET SPedann/s2E0XY/CTLEYZ2600)

e3f LET S3=c30ns S2E0FCTOCI4 16000

297 PRINT "AVERAGE SFEED OF TOF 23 WAS™)

298 PBRINT (S5l=52«53)435 "™ MFH. "

‘---_"-—-— _-_-_-_'_‘—-—\_

10

el FRINT

imh PRINT “SFFFT

o LET Iwn

5 PHINT TAPtAa);
&0 FOR N=1 TO &6
T O PRINT '+

AN NEXT N

90 PHINT

100 PRINT

g 1F IDef THEN 1RO

120 FOR I=|0 TO BEO STEF &
130 LET I=msfwl#«(1]

laf. PRINT 13 TABCL+2))' s
150 NEXT I

160 PRINT

1T GoTO 50

Soction 3=5, page 103
Easrvise 4 Oeitpul iv &
{

Sdction 3-6, pages 111=-113

Slosdification of PIES A

Feud the cow per bhie by divading the cind ifor exampte
50N for a IO pareal by the aamber of agunre-inch mies
TREAIE for a 10° pirgnd  The bost bup will be the plere
wilh- the Towesy cord per Bite (hus iv Ve same lesd b une
pricing o supermorkeisi

HINT for HTWYERSE PIEL A
If P = no. ol prople. B = o of Bies gach. ind ™ = o
ol piteas
LET O = 2= S2AP = B3 121508=N))

Fages 116=-118

Exersize 5 Change Hme 266 (i (AN 1Y 10
20 PAINT INTOI0*ANDT - 50)

150

PRINT YDISTANCE NEEDED TQ STOF A CAH AT VARLIOUE SFEEDS"

[15TANCE (EACH + REFPHESENTS ONE CAR LENGTHI™

Hint for MDICES

Lwe a vEmable for the toss of cach e

For example:
LET A = INT(E*RND(1]1+1)
LET B = INTIB*RANI(1141)
PRINT &, B, A+3

Hinr far JLTIESSH:
Fovfind which player was.closer o the compiler's cliolee,
v mighe.docihe followisag

Use Bl as pinyer (me's number; P2 oas pliver 1w meii.
ber, & ax the computer’s choice: and then ise @ donditinnal
statemeni pf the form

IF ABSIC-P1<ABSIC-F21 THEN

IWe use ABS o aei the mimercal Mhistance”™ ffom L o
1?1 darnd 1P

I the condiion & trae, PU owins. 15 the condition is
trwe il the plivers mive diTerent aumbers, thep 177 wins

What do you wang the caompuiaer tedo of the second player
ises the seme number a5 the firsl plaver”




Section 3-8 (continued)

Pages 132-131
Cangmen on /MELOD Y

(s RE, 811 EA SO LA T stmd for defferenn msted
ol poscale: TV s the Gret. RE s the neal (one tane higher}
il s L isten o the soog D0 BE S from T Sl
af M Lk oget o odes of whal these potes soumlt Nk

i fier SO Fnd cach sone witl T30
i1 For g simple program,. yoar mipht select sevainl fars
weseniy AELOYDEY
0 A S0, LA Fa RE, nnd s on
Yoo gan then have the computer sindomly: select o
uf these To moke &ach lme excepl the list hlpxe
apecil provisions to end witl Tah,

20 For pomone cofnphiceted prognu, You an hiave e
compoler Teake upesch bar by mpgkimg 1V or 2 randoim
selecibons from the = pixadibic by

Ui Yo can extend the possibillibes By wing D3 as
the upper ociusve of Dl

idr Hers's an evamplie with foir bajy per biic

5 FHANIOMIZE
0 FOR Lel TO0 &
20 FQR B=) TO 3

50 GOTO 90
0o GRTD 20
90 NEMT E

o0 }F L<& THENW
L0 GOTO 170

140 GOTC 16D
150 PRINT "p M1

160 MEXT L

170 PEINT *: O

1680 EMD

Rl

L Fa RE ¢ LA TI

r Fe RE 1 S50L MWI
v LACTE & SOLCHI
TE0L MI ¢ LA TI

e e

{EEE PRELE

B0 PRINT *: FA RF

1en

60 FRINT ™1 S8L MI

oww ww g

F

'llj

ae
r

:tl
Itl

:h

L& TI
1] P

Fh HE
0L M}

116=1

120 COT0 TNTO2=RNTCI3+1) OF
130 PRINT "1 sSOL -~

0 GOTH INTOCIKBNTCII#12 OF &0 &0 80
&0 PRINT ™1 LA T1

130 150

EQL
S0L =

m wm am ks

m



Soction 4-3, page 140

Chiizzes ke niereshing gome programs, especilly when

thie B™ [ funcrion = psiod.

Here wre twer examples that may give vou some ideis,

£IRFLBNE P COFES 307 ®iLES 1%
YHAT 15 175 SFEEC [ MFETEAN
WERY - [Onr THE EX&ALY &NELFR

ARINELANE 2 COEES 137 MILEE 19
YHMAET 5.5 ETHR SPFELC IN HMFH?R{=
VERY GOOM!  THE EXACT AWEwvEs

RITFLONF & GOES 3% MILEY [y

WHAT 38 IThH SRFFE W MEETa4dh
HOE ik ph = [WT = 3957 o0 =
NERFLAVE & OOES 2591 MLLEE [

kHaT [§ TS5 SPEED IN MFHT BO2
WERYT RO THE EXACT AxfhkFn

ECNIEEY 4 F1oHTs I WePane

NTROSM ZAGE RFFHTL AOd

% WANCORIZE (LZEE FA&CE [1ése1

10 LET W=}

o0 LET PF=D

e RPRINT "OUTE QN APEED & DISTaRCESTIHE™

A FRINT

=r FrR-1el. T 5

ECl BRFT DMelNTOIL3eRh I L | e HMY]

G0 LET Ted TN TISamL | Feua a0

A0 PRIMT "BIRFLRANE™IIY" LOEES"EDE MILZS 1N TIT HOURS. ™
Qi FRIRNT "B4H&T T 175 SFEEL TH. ®MPH™2

100 INPLT 5]

Ll LET BT

IED IF EBEFSINTUE|~S2E <& & THEN &R

130 PRINT. "WNA3 SPEED = AT al'pHg s p TR «lfg g5 HEp"
140 LET ‘weige|

150 AT RO

10 PLING “UERY M0 d b Bxact aMLLEF 1LT5EE R HEM.©
173 EET =R

1M FRINT

19 wWELT 1

ann pFhdT

#0 PRINT TECOREIR "IRET RICHT, ™M@l ™ VEOWO™

F@0 LET PRS00

AR PPN SPERCEITACK E1GET: PR TS

A D

PR

QUTE T SREED = []S5TRCESTI®E

ATRFLANY | GOES LT MILES 18l <8 HOUES

WHATL 15 1TFE SREED IN MHPYT IO

LERY G0a 5 THE BXACT ANEEFR-TS [3% 7% MEH-

« £ HOUFZs

[E B1Ma220 AFH+
P E OHUEHL.
[E J11«+HET MFH=
+ 8 POTHL

Ea7+ 300 iR

w & ROLEEY

[T T= I =TT

162




i®

W
ar
&
Ll
16
L Inl
an
1N
| ke
10
()

£

Ao | L ETs =40 T1ExD
ERTHT ™14 [#% 2 *Tr*=T#Fs QU™
FRINY

FPATHT =Turs promrsm STLL FRINED S&NLCL® RIFETTFRCFR) CF WIEFFRE™
FELTT ™Ffarit PNTImE iTE 2 FLAYE t=me-s=3;  gMFE YOI TEF. & *F %5
FIFLRT STYRE TW TEF SmmFER THAT ToL . MHINE I fOAFUTEE ATTMTS
FRENT “HARE BRMITED f% tLenk @F THY fLadge'

FHENT

BT Fim

IFT wwil

Pl f=3 T2 .5

FuinT YemBL MY

b T e [%TOIO=RAECI0* |1

LIT refRTiinehNDE 1w |1

LT g i 1=

Il kx= THEN %5

My [ OF T-MeD]Pa BT

LTt Hegeps ]

FRINT EI™ SRRt e i ra i ae De il Wy seeeal

i =

Ty Ll

LFT FrogmfaTsThhE

ERINT A T T ey M AR ™ M e e ] Yy eesaw®
(Li5e al

TG dair

LI} #wa=E

ARINT WEMH, EL R PR TR Rl " ssssan
ENFLT T

GUTO #™

EITO f OF AnE, sf0e TA(

LET AsEel

FRis T '™ i fwag @ =1 tedi ™ =] pha]y seswan
INFFIY. x

GOl Fn e alm

ILF® . |fr R

PEINT rataFiPean Te ™ a e n) Tafipen) T sesssn
INPUT Y

AT afs

L2T- NeEd

PRT%T AR MY e N e RO Y SR Y eemee M

L st i)
¥ ®x¥ TEE=  Osn
ERIN: i TED ERE LT R BEETENCE AT R R

1.7F b |
Eae =T
FEIRT STuaTE FEdHT)
LFY Ra-=§

FEINT

YERT T
s
g FPEINST "4 e TpFi™ blosls SRS owwwmn ™
4n, ENT
1L
THES 5 AN MERC=ITEF LLILe
™IS FHOCRAM WELL FRIOT Waploby ERLOFNCES JdF ALAETES
EACH ENCING W1TH 0 FlLonl dess==jpa  WHIN YU EEF 7 T %
T¥FE I TE NIMEF| TUAT YL THINW And Cisten Ish MLTRT
HEyS FrIdTED MW OFLACr OF T PLaides
ERCELEM |
Hp 1Ex Bl 0Oy w=smas
==

THAT S BITHIN

FraEIm =
- Ee s dd¥y sEwew
TSI~ E

mac's FIGRTI

s E1 4 RTCNTa o ]

153



Index

ARS, Ll
Absolute value. 114
Acuaistio couplier, 7
MATEunrEn|
S upc s
Arithmene dpertors, 37
aider of, 12
Armay, B3
Uwirglimensioml, 93

Hulonce. unpoid, (43
Batch-muode compuring, (48
Budy of foop

Sde FOR-MNEXT
BEEAK Kev, 37
Buxiness applivations. 141=147

Lo, use of, 74

revicw, I
Carmands, funétion of, (9
Ciormpiler, 10
Condizionl statenenis

New [FRTHEMN
Consiants, 32-11
CTRE ey, 9. 47

DATA stilements

Ser READ-DA A
Dol amalysrs, 127132
[Fecsions

wee [F . THEMN
Deleting lines; |4
Liestructive read in; 31
DS, &7

dinitle-subseripn, 96
Doubie-spbscdpr variabies

Yee Varinhles

EXD, [w-25
Tewiuw, 28
Erasing ¢harncrers
um line, 13
a0 tape. K
Erasing lines. 14
Sew e SCRLch
Efrors, comrecting 13, 14
ESCuape ey, |13
Exccution of program
Koo BN
Expomentipdion, 2 -32
scentific notaton, £3

Filbwmacy: numbers, 90
Flow chariing, 47-458
FOR-NEXT, #3-77
Fosly of loog, 66
nesteid lapps. 72
review, T7
STEP. 6=
virishlas in. 7|

154

Fuictioms, 1082114
Al 114
arpument, 10
IWT, 112
EMD, 114
A0R, [
witlue, 109

Games ansd sonulations, 1 56= 140
GOSUBR-RETURM, 1232125
V0, ah-52

Feyary, 52
GOTEO .., OF 120-123

or O GOT0 , 121

IE .., THEN, 52-82
compired fo FORMENT, 61
for looping, 54
reveew, fil

lcremen:, 6, &4

Inlipiie fodp, 46

IWPLIT, 37-45
multivarahie, 42
review, 435

T, 112

Imeger parf of, 112

Imferest Tace, 1d]

keiboard, dlagrans, #
Beywords, 18, 124

LET..20-37
réview, 17
Libeary functions
o Fulictisns
ling deed, 27
Ling pumiers, 20
LAST, 11
revadw, I8
Lugpng i
mitcompier, f
tunte shorne, Y=
Legping our 12

Memory locations, 249, 46, 94
Sinscongaier, 1

Mg i, &
Misltiplesor, 4

Mested FOMR foops
Yee FOR-MEXT
MNonmumeric gpphiclions, [32-115

Of-hae, 3
0N oO0T0,

Seq GOTO |, OF .
Cin-Tie, 1=2
perators, anithmetic

Fer Anthmene operaters
Crrler of operilions. 22
Cluitpoag, 19

Paper uepe, TR-82
Teeding programs on-line, 20
paper tape pench, TR
paper Inpe reader, TR
rlrn;_uring riugrams off-line. X
s0Vimy progranss on-line, T4

Paraniheces, bse of, 32-23

Percent, 32

PRIMNT, 19-28
SO with, 24
quotztion morks i, 26
TeN e, 2
semicolon with, 25
Tones, 2

PRINT TAR
e TAR

Programs
IACCTDENT!, Y
(ADD-ONY, 142
IATR RESERW/, |30
TAIRLINEN, w1
IAIRLIMEX.
{ARITHY, 26
ARITHL, 2T
{BLOCKS!, T4
SBEAKEN. 100
/BURIED TREASURES, 138
fCaIM, 117
DICES 11
TELEN ATOR) 114
IFACT QUIZL 125
NGRADE! 75
MLERTESE] 114
HOTEL RESERY/, 128
NINYERSE PIZZAJL 112
IMATHOQUIZS, 38
({MELODYY, 122
(MEMLY, 132
MONEYY, 42
OMULTABLEN, 77
FEAY REILLS, T
IPEEZEAL LT
WL A/l
(RAMNI. 118
BATI, 34
{BRAT2S, 39
TRATR, 49
HRATSTUHIYS, 36
'RETIRES, 4|
JSECY, &
fSLEER, 4]

ISLOT MACHINE, 138
ISOAPT 133

RCYNC 123
HEORTH, 92
SPEEDCARMY, TR

e TARL 74
SSUNMPRODY, 42
UELPER QR LA, 123
HSLPERSLEEPR!), &%
INELRYEY N, 117




=l i

ITRALCRLL 90

ITREES, 99
(TRIANGLE!, T4
(UNBATD-RAL INTY, 142
(WAL S
WEATHER, 106
MWEATHERY. 14

Uugrabon marks aa. PRINT  sinje
meehis 20

Handom fumbery, 114
BAMDONMIZE LA
HEATYERAT A, L= 108
sipimimnary. s
Bi-AlDY, 10
HESork, K9
RESTOIHE. 1114
RETLRM key, B
HETUR™ stutement
See GESUEREETURN

Rounding, '3
R0y, 114
RUBOLUT key, KO-H1
RLM, 14

rEviEs, T8

Laving progams
Yee Papar mape
Scipntthc notation, 43
revigw, A5
S0 Rutch, 1R
review, I8
Saanlcolim, use of, 35
review IR
Sinibnticn, by kard: 32
ulfl gimn limsing. 117
al games, 1H6-120
SUH [omd
Sapuarg fuwst. 109
STEP, &8

STOP. 56

Subrounze. 123

Subscripled vanables
e Vanibles

TAB, #7-11K
Tepe, paper
Seet Poper dape
Termpnad, 3
Lo aivo Kevbonld
Time sharing. &
npming in, -8
Truncatios, 113

Fwiedmmensdonal amays. B3

LT
irr Flesthoms
Wamables, 30-34, 37

dooble-subsenipl, Bd-94

alipiv.ashsorpd, §5-02
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Namg lﬂﬂ;ﬂ-ﬂ‘ﬂ

== 1page T

ipags 2
S page 17

|Bage &Ik
b TN page B

lhages 43, 08|

mape Gl

ipagas AT )
3 ._|.F‘ul H'l'
Ypage 0
IEAT page 100)
Apage 1604
AR IFIﬂI:ID 1484

‘Dage 150)
S gape 120
Fage 1231

'.Iu]up T3
fay it -DﬂﬂE'”E:'
ipnge G

Y pagn 18!

L ipage 13
SL% jpage 14
"ipage M8

Wikrislies X YICN) MK Y FIRC J)

(rages 20 M B3 54|

Funcions SO NT, 485, AND (pages 1051195

Summary of BASIC

STATEMENTS (require line numbers)

Purooss

Types CUt MEssBSTE
of wabes OF Rmerchl oxpresons ——————=
o otk -

Cafcufates an eEprEssan B Badnes Tho vaiog 1D

B gresa lomanran

Regueels date for Gorlain zarabiess from 1he i

minal [during a LN

Sends thd pragrom onaculion lo anotber fing. —s

Sands Lhe program siecy)les 0 tea givan line 1§

tha ponaition 18 thue,

Sets wpoand runa the body ot a lpop 8 siatad num-

ber &1 HiMes. ——

Clogas e iood — .
T B I S e —
Pgrmits comimsnia 1

FESMITE EOMDLlnD DAt eyt af Cupliuil

Assigns vilipes lrove DATA Stafements = gven
varjables —
Holgs tha eatp («aluedi bor READ statarmanta -
Allows dotn d0 be vand agufs — M =

Zendk hE Qesgram axocizbion o one ol sEvenal
inex- Sppending an the value of the yariobin
SEnak thn Program eaedulion 10 350 Drouting, ——s

Sands 1fe piogrem papcuton Bace i3 i e gihe
Sgug Rt T i B -
‘Handomigsa  Therandom memaar FESEIFAIGDE [ORY
on Aoma compularss. -
realis PN of pragram [mzy e ariywhes wikrin tha
program e N R -

st line 8l preg) ram

COMMAMNDS (need no ling numbers)

Prints dul tRe cuafrent SR
H-Iﬂll‘ll eaacuhion af the oo Eam
Evagin 1ha aorram] program

MISGELLAMEOUS
DpEsatpre <. 4, 1 (pagn &)

titsn avaianie Sik DOS TAM

Grampw

170 FRINT "HELLD THERAE
el PRINT X 3K+5, 514
F20 FRINT  AREWERS=
& LET ¥aT

B0 LET K=3-5+X

i+G, Arg ¥

JEQ INPUT AE
60 Q0T A

0 IF Wi
a0 FOR 1=1 10,9 STEF

llin-:l'.' of e lagg,
00 HEXT |

cd THEM 265

150 M MROLNIIS 20
105 REM CALCULATES AHEA
108 PRNT TABX). “»

150 READ AL 8LNC
00 DATA 233
ak RESTGRE

Ne QOTC Y OF 3530135
GHOON YOGOTO 35901 35)
A EOSUE 200

[ 7], e
0 RETURN

5 AANDOMIZE

Ba STOR
A END

DRt SOMANENGL vy 1rm corrgidler o
cotnputer. CThétk yau! refnance manaal

i KL

Resalisng - v e paGiE Gd. 561

ATN. LOG. EXF 8GN



[ TRACKLL tu

[TREES, 9%
(TRIANGLE! Ta
{UMWEPAID-BAL IMNT/ 143
WAL 50
{WEATHERLD, 04
WEATHERIL 106

Cuotation marks 0 PRIMT  slute-

Etenis, A0

Mandom numbers, |14
BAMDOMIZE, [IA
REAT-DATA, IN-108
sarripniey . 1H0d
READY 19
REMurk, 89
RESTORE, liW
HBETUEM key, &
RETLURMN statement
hee GOSUB-RETURMN

Rounding, 113
B[, 1i4d
RUBOLUT key, BEN-51
RN, 14

review. I8

HAVing Progranms
Fee Poper Lipe
Somentific notalion, 43
TEviEw, w5
SC Raich, 26
review, 28
hemicolon, use of, 25
review, 28
Simuilabion, by hard. 22
of coin 1essing, 117
of parnmes, 1 36- 140
SH, 09
Sgunre root, (09
STEP. A=

STOP. 54

Aubroabing, 123

Subscrpted varizhled
See Yarables

TAR, 97-100
laps, pper

See Popar tape
Fermimal, 3

See qlse heybonrd
Time sharing. &

fogping in, =R
UCmunearion, F13
Dwnsdimensiona) arry s Yk ]

Wilue
S Funcliont
Winibles, 30-34, 37
doubfe-suhscrigt, 94-494
single-sabseiapn. Bh=42
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