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IF YOU’RE WAITING FOR THE �
PRICE OF WORD PROCESSORS �

TO FALL WITHIN REASON, �

l*H++!!.’+Hi �

Everyone expected it would happen 
sooner or later . . . with WordPro PLUS’� 
it already has! Now all the marvelous 
benefits of expens ive and advanced 
word processing systems are available 
on Commodore computers, America’s 
largest selling computer line. Word Pro 
PLUS. when combined with the new 80 
column CBM 8032. creates a word pro›
cessing system comparable to virtually 
any other top quality word processor 
availab le-but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns th is new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
WordPro PLUS, documents are dis ›
played on the computer’s screen. Edit›
ing and last minute revisions are simple 
and easy. No more leng thy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or print ing with final drafts 
prin ted perfectly at over f ive hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your offi ce 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office’s future . .. �
Invest in WordPro PLUS . . . �
Call us today for the name of the �
WordPro PLUS dealer nearest you. �

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 15 79 



- A 1C’fpplal[ 
......: ...___.. . -

Turn yourApple into theworld’s �
most versatile personal computer. �

The SoftCard� Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/ M to your 
Apple, SoftCard turns your Apple into 
a CP/ M based machine. That means 
you can access the single largest body 
of microcomputer software in exist›
ence. Two computers in one. And, the 
advantages of both . 

Plug and go. The SoftCard system 
starts w ith a Z-80 based circuit card . 
Just plug it into any slot (except 0) of 
your Apple. No modifications required . 
SoftCard supports most of your Apple 
peripherals. and. in 6502-mode. your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 

BASIC included. A powerful tool . 
BASIC-80 is included in the SoftCard 
package. Running under CP/ M. ANSI 
Standard BASIC-80 is the most 
powerfu l microcomputer BASIC 
available. It includes extensive disk 1/0 
statements. error trapping. in teger 
variables, 16-digit precision. exten›
sive EDIT commands and string func ›
tions. high and low-res Apple graphics, 
PRINT USING. CHAIN and COM ›
MON. plus many additional com ›
mands. And . it’s a BASIC you can 
comp ile w ith Microsoft’s BASIC 
Compiler. 
More languages. With SottCard and 
CP/ M, you can add Microsoft’s ANSI 
Standard COBOL, and FORTRAN. or 

Basic Compiler and Assembly Lan›
guage Development System. All. more 
powerful tools for your Apple. 
Seeing is believing. See the SottCard 
in operation at your M icrosoft or Apple 
dealer. We think you’ll agree that the 
SoftCard turns your Apple into the 
world ’s most versat ile persona l 
computer. 
Complete information? It’s at your 
dealer’s now. Or. we’ll send it to yo u 
and include a dealer list. Write us. Call 
us. 

SoftCard 1s a trademark o f M icrosoft. Apple II and 
Apple II Plus are registered trademarks o f Apple 
Computer. Z •80 1s a registered trademark o f Z1log. 
Inc . CP/ M is a regis tered trademark o f D1g1ta l 
Research. Inc. 

on disk with the SoftCard package. It’s 
a powerful and simple-to-use operating 
system . It supports more software 
than any other microcomputer operat ›
ing system. And that’s the key to the 
versatility of the SoftCard/Apple. 

T 
Microsoft Consumer Products. 400 108th Ave. N.E .. �

Bellevue. WA 98004. (206) 454-1315 �
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ADD POWER TO YOUR ssg.96 

COMMODORE COMPUlIR 
POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
ROM) that contains a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield . 

POWER's special keyboard 'instant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords . POWER even includes 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro­
gram modification. Cursor UP and cursor DOWN 
produce previous and next lines of source code. 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
tion . POWER is a must for every serious CBM user. 

Call us today, for the name of the Professional 
Software dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 

Tel : (617) 444-5224 Telex #951579 
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Computers �
And Society �
David D. Thornburg 
Los Altos, CA 
A Few Thoughts On Thinking ... 
As readers of this column may have noticed, I have 
thus far avoided writing about machine intelligence. 
There are several reasons. For one thing, this topic 
is discussed with great regularity in other magazines 
ranging from highly technical computer and psy­
chology journals to mass market magazines such as 
Time. Hardly a week goes by, it seems, without 
some solemn pronouncement emanating from the 
University of Wherever that the medium for the 
next evolutionary step in intelligence will be the 
silicon chip. 

Many of those who forecast this extraordinary 
development have been making the same prediction 
for years. The controversy surrounding the me­
chanization of intelligence is not new. In fact, one 
of the earliest major discussions on this topic took 
place between Charles Babbage (inventor of the 
Analytical Engine - the precursor of the modern 
digital computer) and Ada Byron (Lady Lovelace) 
in 1842. Lady Lovelace worked closely with Bab­
bage, and became the world's first "systems pro­
grammer." Babbage was of the opinion that his 
machine would have a feeling for numbers, that it 
could someday be made to think. Ada Bryon dis­
agreed with him most strongly on this issue. 

Many of you are probably saying to yourselves, 
"So what?" After all , the philosophical issue of 
machine cognition doesn't affect the utility of 
computers, so the "mechanized brain" controversy 
doesn 't have much practical impact on anyone. 

Well , maybe it doesn't, and then again maybe 
it does. One of the characteristics of human beings 
which separates us from toadstools is our abi lity to 
question the origins and nature of our own exist­
ence. The fervor with which people agree (or 
disagree) with the idea that computers can be 
made to think suggests that, regardless of practical 
issues, this philosophical question is quite important 
to many people. 

I have two reasons for spending some time on 
this subject this month. First, it was my pleasure to 
be a panelist on this topic at the National Computer 
Conference held in Chicago last May. The spirited 
debate between David Ahl, Ernest Kent, and myself 
gave me much to think about. Second, I recently 
read a short story which resulted in a computer 
program which raises some interesting questions 
on the nature of intelligence - human or 
otherwise. 

The question , "Can Machines Think?" was the 
topic of a panel chaired by Abby Gelles at the Per­
sonal Computing Festival held in conjunction with 
the NCC in Chicago. David Ahl, publisher of 
Creative Computing, presented the view that ma­
chines cou ldn 't think because the richness and 
depth of human experience was too great for any 
machine to handle. Basically, the absence of a 
social, historical, and evolutionary context creates 
fundamental limitations on the capability of 
mechanized thought. Furthermore, Ahl suggested 
that thought and "feeling" are related . To have a 
conscious thought first requires consciousness. It is 
as ridiculous to suggest that a machine could "think" 
as it is to suggest that a machine could "feel" 
loneliness or love. 

The controversy �
surrounding the mechanization �

of intelligence is not new. �

The second speaker on the panel was Ernest Kent, 
a professor of psychology and psychopharmacology 
at the Unive1·sity of Illinois (Chicago). Kent's view 
(which is also expressed in his fine book The Brains 
ofMen and Machines (Byte Books, 1981 )) is that the 
brain is a machine, and that the mind and the 
brain are one and the same thing. Kent's book 
presents a model of the human brain wh ich is quite 
understandable to computer-literate readers, since 
it deals with an electronic computer simulation for 
the brain's activity. Even if one rejects the idea that 
computers can be made to exhibit conscious 
thought, there is merit in exploring the limits of 
mechanized models of the brain. After all , our 
knowledge of the aerodynamics of bird's wings 
helped man to build flying machines, even though 
these machines do not fly the way birds do. 

In opposition to David Ahl, Kent suggested 
that there was much evidence for the mind and the 
brain being one and the same thing. For example, 
electrical measurements of brain activity can be 
traced to specific thoughts. Furthermore, Kent 
said that feelings were not as mysterious as Ahl 
would have us believe. He aid that he knew just 
where to probe in Ahl 's brain to elicit a "feeling," 
and that, if the probe signal were strong enough, 
he would never experience that feeling again . 

While I found much of Kent's work on a model 
for the brain quite fascinating- especially his idea 
that the model consists of many millions of proces­
sors all highly interconnected with thousands of 







e 4096 BYTES OF SOFT ROM � � STORE VARIABLES OR 
INDICES OUTSIDE OF BASIC 

� � STORE MACHINE CODE SOFT SOFTWARE BEYOND THE � SOLVE THE CONFLICTING 
BOUNDARIES OF BASIC ROM PROBLEM BY SOFT›

LOADING THE APPROPRIATE 
� � WRITE PROTECT RAM WITH ROM IMAGES 

A FLIP OF A SWITCH IOM 
The SOFT ROM is compatible with any large 
keyboard PET/CBM or simi lar 2532 EPROM 
systems. It may be placed in any ROM socket 
to give the user room for machine code. If the 
SOFT ROM is placed in an occupied ROM 
socket, the user can transfer the PET/CBM ROM 
into the on-board ROM socket and select 
between ROM and RAM to manipulate the 
Commodore operating system. 

Since the SOFT ROM places write 
protectable RAM into any of the computer’s 

ROM sockets, it is ideally suited to use as a 
development tool to test ROM or E PROM based 
software systems before they are burned in . 

Examples of software presently available 
for the SOFT ROM includes BASIC AID, 
UNIVERSAL WEDGE, SUPERMON, 
EXTRAMON, USER PORT PRINTER (Centronics 
parallel) and a buffered BACKGROUND 
PRINTER routine. 

Installation is a simple plug-in into any 
available ROM socket. 

$129.00 

1-KOM DISTRIBUTORS OF: 
MUPET • DOUBLE -MUPET • SPOOLER 
THE MANAGER • 1/0 PRODUCTS 

CANADIAN MICRO �
DISTRIBUTORS LTD. �
365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 



14 COMPUTE! September. 1981. Issue 16 

shown below: 
ENTER QUESTION l 
Is it mineral? 
NO 

ENTER QUESTION 2 �
Is it vegetable? �
YES �

ENTER QUESTION 3 
Does it grow under the ground? 
NO 

ENTER QUESTION 4 �
How about above? �
YES �

ENTER QUESTION 5 �
Are you sure? �
YES �

ENTER QUESTION 6 �
OK, is it coniferous? �
NO �

ENTER QUESTION 7 �
Does it grow on a tree? �
YES �

ENTER QUESTION 8 �
Is it green? �
NO �

ENTER QUESTION 9 
Are people likely to make juice from it? 
NO 

ENTER QUESTION 10 �
ls it a black olive? �
YES �

wabasH �
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 
MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 

As you can see, the right answe r was fou nd in on ly 
ten tries. The appa rent la nguage-understanding 
ability of this program has startled many of the 
people to whom I have shown it. For example, most 
computer scientists kn ow that it is non-trivial to have 
a compute�• figu re out that our question 4 is a mod i›
fication of question 3. Some people have felt that, 
except fo1• the occasional lengthy pauses betwee n 
question and ans\\ e r they cou ldn ’t tell if they were 
playing against a compu te r o r a human player. 

By what magic does o ne generate arLificial intel ›
lige nce in such a tin y program? 

By not doing anything of the sort! 
The following is the complete listing (in Atari 

PILOT) of the program I wrote: 

�20 QUESTIONS 
T:WELCOME TO THE GAME OF TWENTY 

QUESTIONS. BY ASKING/ 
T:QUESTIONS WHICH HAVE YES OR NO 

ANSWERS, TRY TO GUESS THE/ 
T:OBJECT WHICH HAS BEEN SELECTED. 
T: 
T:BE SURE TO END EACH QUESTION WITH A 

QUESTION MARK. 
T: 
T: 
C:#C=O 
*ROUND 
C:#C=#C+l 
*QUESTION 
T:ENTER QUESTION #C 
A: 
M•:i 
TN:THAT ISN’T A QUESTION. PLEASE ASK A 

QUESTION. 
JN:�QUESTION 
M:A?,E?,I?,O?,U?,Y? 
PA:? 150 [random program delay of up to 149 "jiffies"] 
TY:YES 
TN:NO 
T: 
j(#C<20):*ROUND 
T:END OF TWENTY QUESTIONS. PRESS RETURN 

TO START AGAIN. 
A: �
J :*20QUESTIONS �
E: 

As you can see, the prngrnm is quite simple. Each 
question is first examined for a question mark , and 
is then examined (by the match command in the 
17th line) w see if it ends in any of the letters A, E, I , 
0, U, 0 1• Y. After a random pause (the machine’s 
"thinking" time) the answer YES is printed if a 
match was found. Otherwise the compute r prints 
the word NO. (If you conve rt this program Lo 
BAS IC, you might just want to check for words 
ending in E, as McC:ue did in his story.) 

Once people see how simple this prngram is , 
they reali ze that they were playing twenty questions 
with an intelligent being - themselves. Afte r all, if 
you asked if the object was a pe rson and the com›
puter sa id NO , you wouldn ’t be very inclined to ask 
ii’ it was a person named Dave (LO which the com›



THE mf\nf\UEA �
The first truly user-friendly Database Management System avai lable at reasonable cost. �

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032 . �

For the Business User 

� � Uses Menu Options - no programming 
experience needed. 

� � Lets you enter data in the form you wish, 
then lets you recall it using any search 
criteria. 

� � Performs predefined calculations on the 
record in real ti me as record is displayed on 
the screen . 

� � Reports can be produced using any search 
criteria and /or arithmetic functions. 

� � Useful applications can be developed 
quickly. 

Typical Applications include ›

� � Inventory Control 

� � Mailing Lists 

� � Accounting systems 

� � Personnel 

� � Costing 

� � Gathering test data 

As Programmers Tool 

� � Uses standard PET ASC II files . 

� � Software interface is in Basic and available 
to the programmer. 

� � No special disk formatting so that word 
processing or other programs can be stored 
on the same disk . 

� � No ROM Based Security thus no need to 
open CPU. 

� � Fast ’n’ key Sort/Merge included. 

� � Full realtime intra & inter record arithmetic 
performed on the screen as record is 
displayed. 

� � Professional software support including 
unique security available. 

TRY IT! 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONEY 

� � Budgeting 

� � Scheduling 

� � Examples of use included on disk supplied. $250.00 
DI � TRIBUTORS OF:r-a.... CANADIAN MICRO MUP ET � DOUBLE • MUPET � SPOO LER._.y._, DISTRIBUTORS LTD. � THE MA ACER � 1/0 PRODUCTS 

365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 
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What ls A 
MODEM, And 
Why Doi 
Need One? 

Michael E. Day 
West Linn OR 
Getting The Information Across 
M DEM is a cl s ripLi ve acron ·m for Lhe device 
that Lhe name i a pplied to . M DEM sLands for 
MOdular-DEModulator. A MODEM is used to 
transmit d ig ital information su h as that used b 
compute1·s to a r mot locatio n . R mot in thi 
case meaning a d ice not di rectl y onnected to a 
ompute1·, a the remote connection can be an ­

where from 6 inches awa to 6 billion miles awa . 
Digital information , in its own ontrolled 

e nvironment has th highest form of redundant 
re liab il ity of any means of signal processing. T h is i · 
because, since the signals consist or l 's and O's (on 
or off) , any inter fe rence which migh t cause a slight 
cha nge of signal level so that it become "slightl 
o n" i ignored , a th I vel i still no t abo e th 
point where a I i as umed . Thi · d iffe r fro m an 
analog system whe re any interference is propagaLed 
through the enti1·e system. 

Since the compute r only recogni zes a I or a 0 , 
there can be no pe rcentage errors n ounte red in 
the signal. The informati on is eith 1· ri ght or it i 
wrong. 

An error can be detected by adding an addi ­
Lio nal piece of information to the transmission . 
This is ca ll d pa rity. nder parit ontrol the 
dig ita l inforn1ation is divided up inLO small groups 
(no rmally on a pe r-cha racter basis), and the number 
of I bits in the group a re added up . In the even 
parity system if the re were an ev n number of 1 
bit -, then a n additional I bit is add d to the grou p, 
othe rwise a 0 bit is added . In odd pa ri ty a I bit i 
added if the re we1·e an odd numbe r o f bits and a 
zero othe rwise. 

At the re iving end the receive r adds up the 
biLs and compare iL · an. w r LO Lh pa rit biL that 
was S nt , and if the r wa a di ff r 11 C, iL nags th e 
rece iving d vice Lhat a n error has occurred. 

The pariLy method \ ill cat h the lo s o f single 
bits. Howe er if more than on bit i. lost it \.v iii no t 
always catch it. So, for large blo ·k. of' information 
a ·hecksum is sometimes used . In ch cksummin g, 
a each cha ra t r is r ce ived iL is added to the sum 
of 1.he previous characte rs with th e fin al sum bein g 

transmitted a ft r th la t cha1·acte1· in the block has 
been tra nsmitt d . T he rece iv r the n com pares this 
with its own um and fl ags the receiving d ev ice that 
an e rror has occurred if there is a differe nce be­
tween the two. T his type o f er ro r checkin g wi ll 
Catch about 99% of the e tTOrS e ncounte1·ed . 

Th is is fin if an occasional rror an b · ac­
cepted . Sometime this is not th ca e and eve r )' 
pos ible error must be detected to ensure the high­
e t possible reli ability. Thi might be req uired in a 
bina ry cod ed p rogram b in g tra nsmitted . In thi 
ca ea CRC che k is us d . CR (Cyclic Red undancy 
Check) is asp cia l coding scheme that is di ffe rent 
than the check um, and can achieve bette r tha n 
99.9% er ror d et ction. 

Digital information ... 
has the highest form of 
redundant reliability of 

any means of signal 
processing. 

In a ll of these cases on! error detection is 
con idered . In ome cases it i de irable to be able 
to reco er th lo ·t in fo rmation. This is often a 
r quirement in ide large com put r y tems whe re 
no loss of d ata can be tolerated . In thi s case a Ham­
ming code is used . In th is technique, instead of a 
single bit being added , the length of which is d e­
pendent upon how much correction is d esired ; f'or 
single bit r cov ry, 5 bits must b add d Lo eve ry 
32 bits of in for mation . This will a lso caLch a ll possi­
ble 2 bi t d ata lo es and most othe r combinatio ns 
of losses. By looking at the cod es the receiving 
d vice can reconstruct the lost in fo rmatio n and 
the reby remove Lh e need tu r Lransmi t. 

Gene rall y, ve n parity i used in as nchrunous 
transmissio n ( uch as that used with a I 03 or 202 
ty pe IODE M) \ hereas odd pa rit is u eel ins n­
h ro nous tra n mis ion (s uch as that ncounte red 

with Lh e special high speed MODEM : 2400 baud 
and above). 

In conversational type transmissions parity is 
quite often noL used (the pa rity bit bein g rep laced 
with a I biL; tu simulate a top biL). 

In block Lexi t ransmis: ions (such as a BA IC 
program) it is r commended Lh at pa1·ity be used so 
thaL a ny error. that mighL occ u1· \ ill be caught. 

Whe n tra nsmitting a hex dump it is a lso a 
good idea Lo acid a checksum LU the code, as iL i 
ve ry diffi uh Lo sc c rrnrs in thi s I pe u f"text. (N ote: 
normall y pa riL is a lways used whe n checksumm in g 
is used .) 
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ANNOUNCING! �

The end-user market for small business and 
personal computer systems is really taking 
off . And now you can take off with it. How? 
By exh ibiting at the COMPUTER SHOWCASE 
EXPOS-- regional shows, heavily promoted, 
and produced with the consistent pro›
fess ionalism you’ve come to expect from 
The Interface Group. 

You already know us from our INTERFACE 
show, r.ow in its tenth year. and you know 
us also from our unique COMDEX shows, 
which have done so much to bring vendors 
and ISOs (Independent Sales Organizations) 
together. 

Now, you and your ISOs can reach the key 
prospects for small systems directly: 
businessmen, professionals, educators, 
scient ists, corporate executives, serious 
personal computer users. We understand 

the small systems market. because our 
COMDEX shows helped create it. Now, 
with the SHOWCASE EXPOS. we forge the 
final link in a marketing chain , designed to 
bring you " eyeball -to-eyeball" in a selling 
atmosphere w ith tens of thousands of 
prospective users! 

Our first round of SHOWCASE EXPOS this 
autumn will take us (and you) into four 
major metropolitan areas. We’ll follow that 
up with additional metro bookings in 1982 
and 1983. If you market small business 
systems, word processors, peripherals, 
software, data processing services, micros, 
educational services, or media and supplies ›
you will want to exhibit and/ or support 
your ISOs’ exhibit plans. Call our Sales 
Department today toll-free 800-225-4620; 
in Massachusetts, call 617-879-4502 . 

*
NEW YORK COMPUTER SHOWCASE 
Sept. 17-19, 1981 �Pier #92 Passenger Terminal, New York City 

* SAN FRANCISCO BAY AREA COMPUTER SHOWCASE 
Oct. 21-23, 1981 � Brooks Hall, San Francisco 

* SOUTH FLORIDA COMPUTER SHOWCASE 
Oct. 30-Nov. 1, 1981 � Miami Expo/Center. Miami 

*
LOS ANGELES COMPUTER SHOWCASE 
Nov.13-15, 1981 � Los Angeles Convention Center, Los Angeles 

Another Exposit ion from THE INTERFACE GROUP �
160 Speen Street. Framingham, MA 01701 �

Call us toll -free: 800-225-4620 (in Mass. 617 -879-4502). �

Producers of: INTERFACE, FEDERAL DP EXPO, COMDEX. COMDEX/ SPRING. �
THE COMPUTER SHOWCASE EXPOSITIONS �

















STATISTICS APPLICATI ONS �
FOR TECHNICIANS �

Here is a package lhal 1s so state·ol· the · 
art that many of the stat1s11cal tech111qucs 
implemented here are not even In lhe text· 
books yet. STAT is a set of programs lor 
performing a large portion of lhe most fre · 
quenlly used slal1sl1cal inference methods 
Data can be entered and stored on our d1f ­
lerent types ol oala files These data Illes 
can be rnod11ied also The sta1is11cal pro· 
cedures available in the pac age include the 
following parametric inference procedures 
SU MMARY STATISTICS lor each data file 
and dale set . including the mean and stan· 
dard deviation. 
CONFIDENCE INTERVALS lor lhe lollow1ng 
( t) lhe mean ol a normal population (both 
wllh and without lhe variance known). 
(2) lhe variance ol a normal d1stribulion 
(both with and without the mean known) . 
(3) the parameter (mean lime 10 failure) of 
an exponenlial distnbu11on. (4) the para· 
mete r (proportion) of a binomial d1stnbulion. 
(5) lhe difference of two normal means (lor 
various combinations of assurnplions about 
the variances of the populations) ano (6) lor 
the ra110 ol two normal variances . 
TESTS OF HYPOTHESES about ( 1) a normal 
mean . v111h various cases corresponding 10 
possible assumptions about lhe variance . 
(2) the difference in two normal means 
(variou s cases) and (3) lhe ratio ol lwo nor­
mal variances 
TESTS OF THE EXPONENTIAL MEAN (mean 
lime lo failure) and RATIO OF MEANS . 
TESTS OF THE BINOMIAL PARAMETER 
(proport ion) and DIFFERENCE OF 
PARAMETERS 
MULTIPLE REGRESSION . including es11rna­
110n ol coell1c1ents . es11rnalion of lhe error 
variance . and 1es1 of s1grnlicance ol the 
regression . 
ANALYSIS OF VARIANCE for one-way and 
balanced two-way designs. including inter · 
action . 

The software is user-friendly . allowing 
easy recovery lrorn errors and selection of 
al terna te analyses. as desired . The user"s 
in1erac11on 1s enllJely menu driven . wllh er­
ror recovery lea1ures An extensive user s 
manual introduces the s1 a11slical mlerence 
procedures used. and gives worked ex · 
arnples for each situation considered. illus· 
1raling typical apolicalions. These worked 
examples serve as a paltern and allow lhe 
reader 10 check his use ol lhe programs 
The user 's manu al gives comple te 
docurnen1a11on ol the programs and pro· 
cedures used in them. All formulae. 
algorithms and procedu res are listed and 
relerenced 10 commonly available s1a11s11cal 
literature . 

A notable fealure of lhe package is 1nclu· 
s1on ol very eff1c1en1 routines lor the cornpu· 
1a11on ol probab1lit1es and quantiles or the 
most common s1af1s 11cal d1stribu11ons 1n· 
eluding normal . binomia l. chi-square I and 
F Thus lhe user 1s not required 10 furnish 

©@0© �
MACHINE SPEED " BASIC " 

CALC was designed 10 provide pro· 
g1arnrners ol m1crocornpu1ers with a port · 
able language lhal cornb111es the program· 
ming ease ol the higher languages w11h the 
speed and flex1b1li ly ol assembler program· 
ming CALC is 101ally portable on the Corn · 
rnodore and APPLE II compu ters This 
means 1ha1 CALC source code vm11en on an 
APPLE II will run as is on a Commodore 
machine and vice versa 

When possible . CALC ma es d1rec1 use ol 
the BASIC ROM machine language routines 
in the Commodore and APPLE II In essence. 
CALC provides access lo the power rn the 
BASIC ROMs w11 hou1 the overhead of the 
BASIC inte rpre ter . This includes lloaling 
po1111 ar11hrnet1c and all library lunc11ons In 
add11ion. we have added lea1u res 1ha1 
BASIC does not have These include true 1n· 
1eger arithrnellc and machine speed string 
handling w11h search and replacernen 
features 

CALC can letch and replace BASIC 
variables and arrays by name The program· 
mer 1nd1ca1es what 1s 10 be done using sim­
ple keyword commands (ADD. MULT . SINE . 
etc .) and leaves all register set-up. b1l· 
lorrnat and the like to CALC . The ob1ec1 code 
resulting lrorn CALC programs 1s very corn· 
pact and cons1s1s al direct cans 10 lhe 
BASIC ROMs or lo lhe CALC runtime 
package. 

CALC comes 1n 4K al PROM containing 
a relocatable runlirne package and a very 
complete race Window lea1ure lor debug· 
ging CALC programs CALC produces 
rornable 6502 code that does not require the 
CALC development PROM 10 lunc 11on Pro· 
grams wrilten rn CALC wi ll run on any stock 
PET or APPLE CALC comes w1lh a 60 -page 
ma nual 

CALC PROM on Commodore is $115 111 ­
d1ca1e 3.0 or 4 O BASIC . 40/ 80 column 
screen and rorn sockets $9000. SAOOO or 
$BOOO 

CALC on APPLE II via quality slol 1n· 
dependent board 1s $160 

CALC manual by 11sell is S10 

CALC �r�~�s �~�M�a�e Macro Assetrt>'.er (Tape or 
Disk vEISOJ) 

MULTI-KEY �
MACHINE LANGUAGE �

A 6502 machine language in-memory 
sort ing algorithm ol commercial quality is 
available as part al a new ulllily eprom for 
PET and APPLE owners. Masi sorts are 
accomplished in less than a second and very 
large sorts lake only a few seconds The 
algoruhrn 1s a diminishing increment inser· 
lion sort. with opnonally chosen 1ncrernen1s 
This algorithm has the advantage ol being 
s1gn1flcanlly fas ter (bu l not much longer ) 
han simpler ones . and s1gnif1canlly smaller 

(bul not much slower) than more cornpli· 
caled ones. Moreover . unlike some ol lhe 
more complicated algori thms . there are no 
cond11ions under which lhe perlormance al 
1h1s son degenerates or lails . 

SORT is 1ntell1gen1 10 the degree that 
almost no user set-up opera11ons are re· 
quired . SORT handles 1n1eger . lloaling·po1n1 
and siring arrays as �~�e �l�l� as rnull1ple d1rnen· 
s1oned arrays w1lh equal ease In ado111on 
mull1·key sorttng al string arrays has been 
enabled The user may spec1ly the character 
w11hrn a s1r111g 10 begin sorlrng on and how 
many characte rs are 10 be eva lua ted SO RT 
1s capable of perlorming up 10 twenty of 
these rnulU·key sub-saris (on matches 
lound) at the same lrrne This rnulli-level 
20·KEY capaci ty for stri ng arrays greatly 1n· 
creases the uses 10 which SORT can be pul 

SORT comes as part al a u11111y EPROM 
tha t also includes a hi-speed machine 
language 1ex1 screen dump Complete 
1ns1rucuons lor 1nstalla11on and use are in· 
eluded 

SORT 1s available lor la rge-keyboard 
PETS Only One ROM will work lor BASIC 
3.0 & 4 0. 40 or 80 column screens When 
orderi ng you need only 10 1nd1ca1e which 
ROM socket address 1n PET you pre ler 
EPROM ($9000 . SAOOO or SBOOOJ. PET 
SORT EPROM al hex $9000 location 1f you 
do nol spec1ly PET EPROM price is $55 00 
(postpaid ) 

SORT IS available on lhe APPLE II via a 
lop quahly. lully socketed . EPROM boara 
lhal 1s slol independenl The ATRIX APPLE 
board includes a funclion driver lhat sup· 
ports up to 16 EPROM based lunclions in 
case you would like 10 use your own EPROM 
1n place ol ours EPROM board w11h SORT . 
text screen dump and lunclion driver are all 
slot 1ndependen1 and may be used 1n any 
slot excep l 0 Price APPLE CARD $110 00 
lposlpaid) 

Matrix �
software �

�0�0�0�~�~� 
TOTAL BUSINESS SYSTEM 

BOOKKEEPER was designed by a team ol 
accounla nls and businessmen . and lhen 
programmed especially for rn1crocompu 1ers 
This 1s not hand -me-down sollware lrom 
mainframe computers . BOOKK EEPER is a 
01a \ly integrated rnanagernem and account· 

1ng sys em that 1s available now on the more 
popular micro systems 

This series ot interlocking programs is 
menu·driven and sell·prornphng w11h 
rela tive Il le str ucture 1rnplernen1ed 
throughout In some versions. machine 
language roulines have been used 10 pro· 
v1de more ell1c1en1 operalion The system 
employs s1a1e-ol· lhe·art techniques and has 
been designed 10 be user-friendly No 
knowledge ol accounting or computers is 
required 

We believe the system can be operated 
using 11111e more than the screen prompts 
Bu tor completeness. our �~�A TRIX User 
Guide uwo-1nch rrng 01nder) contains 
almost 200 pages ot details on the BOOK· 

EEPER system plus a helpful 1ntroduc11on 
10 ous111ess accoun11ng principles We sug· 
gesl 1ha1 you send lor a more complete 
desc11p11on ol BOOKKEEPER or invest in a 
copy ol lhe User Guide . There 1s room here 
only lor a general description 

BOOKKEEPER is available lor bolh SER· 
VICE and RETAIL/WHOLESALE lurns This 
tola f business system contains the follow· 
1ng 375 Genera l Ledger accounts (1en 
departments w1 h accompanying re enue 
and expense accounts) . Accoun s Rece1v· 
able file w11h maintenance and report cao­
ab1lit1es (1000 accounts) Payroll with all 
federa l w11nhold1ng compu ted . slate and 
local 111corne lax capab1hl1es lor all lilly 
s1a1es (100 employees) . Cash Receipts and 
Cash 01sbursernents programs lhal keep 
track al inventory sales by department. 
Sales Tax cornpulalions. Receipts . and 
Invoices Accoun ts Payable Ille w1lh 
maintenance and report capab1li11es ( t 00 
accounts) The sys tem also generates and 
prints �v�a�l�u�a�o�l�~� management reports such as 
Departmental Budgeting. Proli l and Loss 
S1a1ernen1s by Department. the 1rad111onal 
Chart ol Accounts Surnrna11on (Trial 
Ba lance) and Financial Reports. 

The Reta11/Wholesale version ol BOOK­
KEEPER includes a perpetual inventory con· 
1rol system and permi ts po1nl·ol -sa le 
11wolces 

BOOKKEEPER is available now on the 
COMMODORE 803218050. 48K APPLE II + 
and RADIO SHACK Model Ill computers . 
CPI M cornpa11ble version available by 
September 

The BOOKKEEPER system re1a1ls at 
$1000 00 

Bookkeeper manual by 11sell is $20 00 

" tabular values ·· lrorn outside sources 
when performing stalis11cal analyses with 31 5 Marion Avenue. Big Rapids. Ml 49307 
this package STAT complete w1lh all docu· (6 16) 796-2483 or 796-0381 rnenlalion 1s $200 
APPLE II APPLESOFT and al least one drive 
APPLE II PASCAL SYSTEM [ v1sA J• 
COMMODORE 32K With 4040 18050 orive Dealer Inqu iries Invited. 
Radio Shack Mod 111 and CP / M cornoalib1lily 
by lall 
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The Column �
Calculator �
James L Simonson 
Gunnison, CO 
Editor's ole: This procrram suggest 111a11y additional 
application. . If you add inlere ting expa11sio 11s lo it, se11d 
them in to COMPUTE! - RM 
When I fir st got the idea to \H ite a p rogram for a 
column calculator , I imagined a very sho rt time 
would be pent on th proj ct. Sure, I had n 
simil ar programs publi h din magazin and I 
knew the1-e \ ere some v r sophi ti cated program 
on the m arket but I had some special problem s. 
P1·incipal among them was onl y SK of RAM. A lso, 
there were no programs in pi-int that would run on 
my Atari 800. Wi th this constraint, I kn ew I had Lo 
design a bare bones fr am ework for my olurnn 
calculator. This p rogram is the column calculato1· 
framewo rk that I came up with. Fi rst, I will descri be 
the operati on of the b·1sic calculator - th n we can 
xplore th fu n part. 

T hi progra m prov id es a 12 rnw by 12 column 
matri x for data ntry. Two add itional rQ\\ · a nd 
three additional column a1·e used fo r totals a nd to 
store other summary calcul ations. T he p rogram is 
wri tten Lo p rovid row a nd olumn totals in column 
13 and row 13. f CO LI 1·se, the grand lOLal is i11 box 
I 3 13. T he ba i m nu choices are: 

I. V iew d ata column (scan left or r ight in 
array or go di r ell to summary colu mns). 
2. Emer data ( hoose colu mn a nd number or 
rows). 
3. Do calcula ti on ·. 
4. Zero the matri x. �

Figu re 1 illu strat th arrangement of" th �
·olu mn calculator. crecn li mitaLions p rrnit 0 111 · �

th1·ee columns on �t �h �e� �~� reen al on Lime thu. the 
opti on to scan left a nd r ight in the array. 

COLUMNS �T�O�T �A �~� 

1 2 3 4 5 6 7 . . . . 121 13 14 
I 

I 
2 I 
3 I 
4 
5 I 
6 I 
7 
8 I 
9 I 

JO 
11 
12 

I 
I 

Total 13 
14 �

Figure I. Total arrangement of the column calculator. �

Program 1. Microsoft ve rsion. 
20 DDt JUi, 15> �
30 GOTO 510 �
35 REM VIEW DATA CCl..lm> �
iO X=l 
50 �P�R�I�H�T�~�<�1�i�7�>�;�:�P�R�I�H�T� 

60 �P�R�I�H�T�,�:�F�~� K=X TO X+21PRINTK,:r,EXT KIPRIHT 
70 �R�E�S�T�O�R�E�I�F�~� I=1 TO 111READ Af 
80 PRINTI;AS,J<I,X>,J<I,X+1>,J<I,X+2> 
90 IF I=12 TtEN GOSlB 550 
100 r,EXT I 
110 PRIHTIPRINT"OO YOU �~ TO SEE CCl.IM11 

115 PRIHT"LEFT 00 RIGHT? (L/R), II 
117 DflUT '"sI FOO SlJttARY. II ;1)$ 
120 IF D$0"R" TtEN 150 
130 IF X<=10 Tii:N X=X+3:GOTO 50 
HO GOTO 110 
150 IF D$=11L11 At{) X>1 n£N X=X-31GOTO 50 
169 IF Df="H" TIEN GOSlB 510 
170 IF Df="S" THEN X=131GOTO 50 
180 PR!NT"IHWilD DIR£CTI<»411 :GOTO 110 
200 REM OOER DATA 
210 PRIHTCl-Rf<1i7>;:PRIHT 
212 PRINT �1�1 �~�T� �C�!�l�.�.�~� �~ 00 YOO WISH TO" 
215 PRINT11 EHTER DATA IH <1-12>.";IOOJT C 
220 IFC=13THOffINT"RESEJMD FOO TOTALS"IGOT0210 
230 PRINT IPRIHT "IOI ttAHY R™5 DO YOO �~�"� 

235 RESTORE 
237 PRINT "TO �~�M�I�T�H� <1-12> 11 ;:INPUT K 
210 PRINT: PRINT"R™", �1�1 �~�"�, "CCl..lffi 11 ;c 
250 FOO I=1 TO KIIF I=13 Tt£N GOSlB 550 
255 REM A$ 
260 PRIHT IiAf,J<I,C>,:OOJT J:J<I,C>=J 
270 r,EXT I 
280 PRINT "ENTER 'C' FOO AMJTtER �C�C�I�.�.�~�"� 
285 PRINT Ill 11 I FOO TI£ tENJ. II; : INPUT ()$ 

290 IF D$= 11C11 THEN 210 
295 GOTO 510 
30 0 PRINTCl-Rf (Hl> ;II IDCALCll.A rn«;mII 

310 �F�~� I=1 TO 14 
315 J<I,13)=0:J<13,Il=O 
320 r,EXT IIJ<13,15l=I 
380 FOO X=1 TO 12 
385 �F�~� Y=1 TO 12 �
387 IF 0$="1" TtEN J(Y,Xl=O �
100 J(Y 113)=J<Y,13)+J<Y,X> 
110 J(13,X>=JC13,X)+J<Y,Xl �
i20 hEXT Ylr,EXT X �
430 F!F! X=1 TO 12 �
435 J(13,13)=J(13,13)+J<X,13):h£XT X �
510 PRINTCl-R$CH7> ;TABC11> �i� �1�1 �C�C�l�.�.�~� CALCllATOO" �
511 PRINT 1 ) VIEW C!l..lffiS�II 

512 PRIHT 2) ENTER DATAII 

513 PRINT 3) [)() CALCllATIONSII 

514 PRINT 1) ZERO TtE HATRIX 11 IPRINTII 

515 �I�~� �1�1 �~�T� IS Yell DllICE <1-1) 11 ;0$ �
520 IF 0$="1 11 TtEN 40 �
530 IF D$=11311 00 D$="1" TIEN 380 �
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CREATE-A-BASE is a data base file management 
system that enables the user to choose the number of 
fields needed in a file. and add or delete fields with­
out disturbing any of the existing data. Once a file is 
created you can perform any of 30 functions. Such as: 

• � Interact with WORDPRO 4, and 4 + 
• � Do mathematic functions on any 2 or more �

fields �
• �Sort 650 files in only 19 seconds 
• �Merge any sequential fil e into a CREATE-A­

BASE fil e. and output a sequential file from 
a CREATE-A-BASE file. 

• The report generator has the feature of user �
defined fields and fie ld width. �

• Printouts can be generated by values such as. 
greater than. less than. equal to or in alpha 
or numeric codes. 

You don't have to be a programmer to operate 
CREATE-A-BASE on your COMMODORE com­
puter. Its menu driven and asks you questions at each 
step as you perform any of its many functions. 

WORD-CH ECK 

WORDCHECK is a poor spellers dream come true. 
Designed to interact with WORDPRO. it has 2 100 
root words and suffixes. In addition for the business 
and scientific user it has the capacity for 900 industrial 
or scientific terms which you load in yoursel f. You 
have a total vocabulary of approximately 7500 words 
at your fingertips. It simply goes through the text and 
flags any words that it doesn 't recognize. 
WORDCHECK is the ideal program to proof your 
spelling. whether it is one paragraph or a I 00 page 
manual. The dictionary is versatile. allowing the user 
to add or delete words. You can design the program 
with the technical terms your profession uses. even 
duplicating the table and tailoring it for each person 
in your office. Let WORDCHECK do the work for you 
quickly and accurately. 
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535 IF 0$="2" THEN 200 
540 GOTO 515 
556 �f�l�~� D=1 TO 38:PRIHT "-"; :tEXT D: PRINT: RETmN 
800 DATA -,-,-,-,-,-,-,-,-,-,-,-,1,1 

Lin I i: part of the error T RAPping routin 
and lin e 20 DI l nsion the va1-iabl . Linc 40 ­
1 0 comain the "v iew data" routine. In thi routine, 
I found a hand wa to label m rows b using a 
D T ·tatemenl. Lin e 25 1·eacls ro"· label · from 
D TA tatemenL 00. T hi way. the user on! ' has 
LO hang the DAT statcm nt fo r his or h · r own 
label ·. Be certain there are alway l -i: entries in the 
D T statement. A lso, there is only room fo r a 
fi e-character label. 

T he data entr routine i · in lin e 2 10 - 295. I 
·oon learned that, when I wa revi ·ing data, l 
wanted to see the number which was presentl y 
stored. I accompli hed this in seep 260 by simpl y 
having j ( I , ) printed. The next program segment, 
300 - 495, is where I put the calculating routine. 
T his is what xpanded m in volvement with this 
program. I soon reali zed that I could leave gaps 
for entering special routines, depending on the 
functions I wanted the calculator to perform. Lin s 
3 10 - 320 zero the column and row totals. A gap is 
r 'Served between 320 and 380. Lin es 380 - 420 
compute total , but also reserve a gap between 385 
and 400. Lin e 430 computes the grand total. Finall y, 
lin es 5 10 - 540 contain the menu routine, while 
subroutine 550 prints the dashed lin . lf an ntry 
rror occurs, lin es I000 - 1020 r turn the u er to 

the error point fo1- another chance. 
Wriuen fo r my Atari , the program , in its pas­

sive form , uses 1904 b L s of RA f. Memo1·y use 
r is s to 3369 when working. Onl)' minor ·han ,. s 
are ncce·sar fo r other BA IC . 

o\ the fun began. I had mr skeletal progrnm 
LU total aero sand d0\\°11 in the arrar, but I knew I 
could do much more b ' just em erin ·and deleting 
a few tin in m r ser eel gap·. The r ult of m 1 

p r. onal b1·ainsto1·111ing fo r options are di ·ussed 
below. The calculator will still total down and acrns , 
but, b ' entering the lines li sted under anr option, 
the calculator \\·ill al o do the work de ribed. 
Del te th optional lin e-, enter another option·s 
tin s, a nd ' O U ha\'e a liff erem tool. 

Option ·: 
1/ Compute a\·erages aero s column 

Colum n J..j. is LI . cl LO :to1· the number or 
nt ri es in ·1 row. which is then used ;is a cli\ ·isor 

o f" th 1llri e in column I �~�L� T h , a\·erage for 
ca ·h row i · then rorecl in column 15 and 
·hows up when you \·ie\,. data. 

-M OFOR Y= I TO 12: IF j (Y, 13)=0 THEN NEXT Y 
445j(Y,15)= I NT U(Y , 13)/j (Y, 14)): EXT Y 

2. Compute perccm of total: 
T he totals in column. or ro\\' 13, can be 

divided b)' the grand total in ( 13. 13) and the 

r sulL. sLOr ·cl in column or row 1-L 
P rcent across ·olumns in column 1-L 
440 FOR Y= 1TO12: IF j (Y,13) =O THEN 450 
445 J(Y,14) =INT U(Y , 13)* 100/j ( l 3,13)) 
450 REMARK** RESERVED FOR PERCENT AC ROSS 

ROWS STATEMENT 
455 NEXT Y 

To compute percent aero · row and store Lhc 
result in row 14: 
450 IF j ( l 3 Y)=O THEN 455: ] (14,Y)= I NT U(l3,Y) 

* 100/j (13, 13)) 

3. Corn put · a \\' i rh ti 1w or cro ·s product 
betw en data row : 

Data in on ro\,. is \\·eighted, or mult ip li ed. 
by data in anuth ·r ro\, .. T he re ·ult is J1lerecl 
\\·ithin the data matrix and summ cl in column 
13. 

Note: For all th 11 e l could chin k of", the 
onl valid totals in this option are in ro\,·s 3, 6. 
9. and 12. �
322 FOR Y= I TO 10 STEP 3 �
323 FOR X= l TO 12 �
324J (Y +2,X) = j {Y,X) *j(Y +I ,X) �
325 NEXT X: NEXT Y �

T his calculator option ·an be used as a ·imple 
d cision tool. You ·a 11 111cntall assign each set or 
three rows to on option bein g·consiclcrecl : For 
example, Fo rd (rows 1-3); Chevrolet (ro\,·s �- �~�-�6�)� �;� 

el ·. Th n you can as ign different criter ia to each 
colu mn - four d iff erent alt ernative· can be e\'alu­
ated. Exam pl ·s mig ht include: Column I r prese11 L. · 
mi leage; Column 2 r ·pr sc1Jl · ·osl ; etc. I n nms I , 
·I , 7, and 10, enter the cl 'gree Lo which each alt r­
native atisfi s a h riteri a( l - 100). In rows2.S,8, 
and I I enter the r lati\'e importance or ·a ·h criteri a 
( I - I D). (Th · previou: en t r r shou Id be the same for 
·ach alternati\'e). The alternati\'e hcst satisrying 
the -r it cria c\·aluated will have the highest total in 
column 13 or row . 3. 6. 9. and I '.l . l u<ro-cst the 
data statement be changed to read: 

800 DATA -RTG, -WT -ATOT, -RTG, -WT, -BTOT, 
-RTG, -WT , -CTOT -RTG, -WT -DTAT, * , * 

4. Com·en ho ur · and salaric LO total costs: 
You can r cord up LO 12 people on four 

cliff Tent job ·. s · the S<t lll step· as in "3 .. 
abo\·c with the fo ll o\\'i ng data stat ·111 ' Ill : 
800 DATA, -HRS, -$/H , -ATOT, -HRS, -$/H, -BTOT, 

-HRS, -$/H, -CTOT, -HRS, -$/H , DTOT, * * 
5. Coll\ · n quantity and unit costs to total 
cost: 

Same steps as i 11 �·�·� �: �~�"� abo\"C \\'i t h the rnl ­
lt J\\·ing da1;1 ·tate1ne11t : 
800 DATA -QTY, -SEA, -TOT$, -QTY, -SEA, -TOT$, 

-QTY, $EA. -TOT$, -QTY, -$EA, -TOT$ * ,* 

6. You Gill a11ah /.C the ,,·isclo111 or a COl ll elll­
pl atccl imTst111 c;1 t by c dntl;1ti11g the present 
net \\'OJ"th \\·itlt ;1 cliscotlllling i11t ercst rate or 
your choice. Using the column n11mbcrs to 
reprcs Ill �~ �· �c�a�r�s� into the f"utu rc. cnt Tr it e 



;;t �'.).O VISMEM: CLEAR " ; 
20 P=l60: Q=lOO 
30 XP=l44: XR=l.5*3.1415927 

, �40 .Y.P=56: YR=l: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 

'> 60 FOR ZI=-Q TO Q-1 
�~� 70 IF. ZI<-ZP OR ZI>ZP GOTO 150 
; 80 ZT=ZI*XP/ZP: ZZ=ZI 
. 90 XL=INT(.5+SQR(XP*XP-ZT*ZT)) 
100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT))*YF 
130 GOSUB 170 
l40 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GMODE 1 : MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOT0 . 220 
210 GMODE 2: LINE Xl,Yl-1,Xl,O 
220 RETURN 



34 COMPUTE! September. 1981. Issue 16 

estimated annual o l. and 1· ·turns for up to 
12 · ars in alternate rnw ( I , 3, 5 ...).The 
step b low will then di coum each value a nd 
store th result in the row b low (2, 4, 6 ... ). [n 
thi s as the lotal in column 13 will re pre em 
the total pres nl net worth of' each cost or 
r turn. I(' the returns arc ·ntc recl as positive 
values and costs as negative values, the grand 
total in ( 13, 13) will indicate the present net 
value of th comem plated in vestmen l. I m ·est­
me nt with a neu-ativ total sh uld norma ll y be 
avoi I cl. 
325 ?"ENTER l +(INTEREST RA TE IN DECIMA L)" : 

INPUT R �
330 FOR X = I TO 12: FOR Y= I TO 11STEP2 �
340 NEXT Y: NEXT X �
385 FOR Y = 2 TO 12 STEP 2 �
800 DATA -COST,-NPW, -RTNS -NPW, -COST, �

-NPW, -RTNS, -NPW, *,*,*,*, NA ,NA �

To change from this option tu another. �
clcl tc lines 325 t lirn 340 and c 11t 'I': �
385 FOR Y= I TO 12 �

s a novi ce progra mmer . \\'riting this program 
taught me the po\\'er of t \\'O dim ·nsional arra ·s. 

O\ you too. have a framework fur a column 
calculawr. I have gi\ ·e 11 you a f'cw opti ons I thought 
might be hclpf'ul. rhe l'un b 'gi11s whc 11 you start 
brainstorming our own options. 

Program 2. Atari version. 

1 TRAP 1000 �
5 REM �* �*�* �*�:�~ �1�1 �n�£� COLUtlt �C�A�L�C�U�L�A�T�0�~ �:� 

�1�1� 
�:�t�t�.�t�t �:� 

6 REH ----------UERSIOM 1.2 �
7 REH -------8'·( -.W'ES L . Slt10NSOM----­

20 DIM .J(14. 15),0$(1),A$(5 )0 

30 GOTO 510 �
35 PEH UIH! DATA COLUt·tM:; �
40 >{=1 �
50 GRAPHI cs 0 :? :? (JjLIJt1H CAL�II �

Cl.l.ATOR 11 =? 
60 ? 1111 

, : FOR �~ �< �=�> �~� TO �>�~ �+�2� �: �?� K, :HE>='.T K:? 
70 RESTORE �= �F�~ �:� I=l TO 14 =REAO At 
80 ? Ii A$, .J( I .. >(), .J( I, '.>:'.+1 ), ._KI, >::+2) 
90 IF I=12 TrEM GO'.;UB 550 �
100 HEXT I �
110 ? :? II DO \IOU �~�l�A�H�T� TO '.;EE COLUt·1t·lS LEF �
T CR 11 � : ? URIGHT? ( L/R) I I t1 I FOR t1Et·llJ.. I::; I �

FOR II : ? II �S�u�t �· �t�'�I�A�~�'�.�\�'� . II ,; : I t·IF'UT 0$ �
11 R11�120 IF 0$( > HEtt 150 �

130 IF :>(<=10 �T�~�H� �>�~ �= �7�~ �+�3� �:� GOTO 50 �
140 GOTO 110 �
150 IF 0$= 11 L11 �~ :>::>1 THEM �'�.�: �·�:�'�. �=�~ �~ �-�3� �:� GOTO 50 �

160 IF 0$= 11 t·1 11 Tl·Elt GOSUE: 51f1 �
170 IF 0$= 11 S11 Tl-Hl �:�~�=�1�3�:�G�O�T�O� 50 �
180 ? II IHIJALIO OIRECTIOM 11 

: GOTO 110 �
200 REM EITTER DATA �
210 GRAPH I CS 0:? :? 11 l·lHAT COLLlt1t·l t·U1BER �

oo YOO WISH TO 11 :? 11 EtITER DATA rn a:: 1-12 > 
• 

11 i: Hf'UT C �
220 IF C=13 �T�H�E�I�'�~� ? �1�1 �F�:�E �: �:�;�E�~�:�U�E�D� FOR TOTAL::;n �
:GOTO 210 �
230 ? :? 11 HO!i! t1At4Y F:Ol·!::; 00 \'OU L·lAt-H TO II �
:? �1�1 �l�i�)�)�F�~�K� WITH ( 1-12 )11 

.; : INPUT f::: �
235 RESTORE �
240 ? :? II ROW' J II CURF:Et-ff II J II COLUt1t·l Ii ,; c 
250 FOR I=1 TO K: IF I=13 THEM GO'.:;iJB 550 �
255 READ A$ 
260 ? I i A$, J :: I .. C), : I tf'UT ._I : .J( I , C)=.J �
270 �l�'�E�~�T� I �
2b'l1 ? "EtHEF: •c • FOF: AmTHEk'. coLurn·i, 1 r·1 •

11�FOR : -:- 11 THE t·trnu . 11 
; : I t·tPUT Dt �

290 IF 0$= 11 C1 TI£t·l 210 �
295 GOTO 510 �
300 GRAPH I cs 0 :? **tCALCULAT HlG�II �

***:11 
310 �F�~�:� 1=1 TO 14 �
315 J< L 13 )=0 :J(13, 1)=0 
�~�'�0� l'F6T I :.J( 13, 15 )=0 �
�~� FOR '.;:'.=1 TO 12 �
385 FOR \'=1 TO 12 �
387 IF 0$= 11 411 THHt J'. Y.•'.;D=0 �
40£1 �~�K °l, 13 ):j( \11 

.o 13 )+.J( \' .o ;.<) �
415 ,_I( 13, ::< )=J( 131 �~�{� )tj( \'I:=-::) �
420 t·E:>::T Y:l'E;n �:�i�~� �

43€1 FOR :X:=l TO 12 :.J( 13, 13>=Y 13 .. 13)+.JC:-(, �
13 >= t-E>n �:�~� �
510 GRAPHICS �~�v�:�: �·� :·:" 11 COLUnt·i CALCUL �
ATOR 11 �

511 ·:, II 1) �1�.�,�i�I�E�l�~� �C�O�L�L�l�t�-�t�t �· �~�'�.�:�;� �1�1� �

·-;.. II�512 2) EHTEF.'. OATA 11 �

513 ·? II 3 ) DO CALCULAT IOt-t:; a �

514 ·:·· II 4 ) ZERO THE r·1ATR I>=:'' �
515 ·:" :·::· 11 l·JHAT IS \'OUR CHOI CE ( 1-4 >'1 

.; : Hi �
PUT 0$ �
520 IF 0$=" 111 THEll 40 �
525 IF 0$= 11 2u �T�l�-�E�l �~� 200 �
530 IF O:t= .. 3" Ofi: 0$= 11 4" THH1 30l1 �
540 GOTO 515 �

11 11��5�5�~�1� FOP D=l TO 38 :? - ,; : t·f)n [! : PETUPt·l 
�8�0�~�1� DAT A - J - I - .. - I - J - J - J - .. - J - " - .. - " ::;:: J t 
�1�0�0�~�J� TRAP 100l1 
1010 EL=PEEK<�1�~�:�7� >t256+PEH::( 1% > 
1020 GOTO EL © 

TOLL FREE 
Subscription �
Order Line �

800-227-1617 
In CA 800-n2-3545 �

Plecse ask for Ex1 ns1on 401 �
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