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140 FORI=O TO 1641 READ A I POKE BASE+I, Al NEXT I 
150 REM RELOCATION ADJUSTMENTS AND OTHER MATTERS 
160 AD = BASE + 371 GOSUB 3901 REM CHANGE VAR IABLE AD 
170 POKE BASE + 13, LOI REM POKE BASE PLUS THIRTEEN 
180 POKE BASE + 22, HI! REM POKE BASE PLUS TWENTY-TWO 
190 AD = BASE + 138: GOSUB 3901 REM CHANGE VARIABLE 
200 POKE BASE + 57, LO: POKE BASE + 58, HI 
210 AD = BASE + 1641 GOSUB 390! REM CHANGE VARIABLE 
220 POKE BASE + 99, LOI POKE BASE + 100, HI 
230 POKE BASE + 109, LOI POKE BASE + 110 1 HI 
240 AD = BASE + 351 GOSUB 3901 REM CHANGE VARIABLE AD 
250 POKE BASE + 8 1 LOI POKE BASE + 9, HI 
260 AD = BASE + 361 GOSUB 39 0! REM CHANGE VAR IABLE 
27 0 POKE BASE + 17, LO: POKE BASE + 18, HI 
280 IF PEEK (50003> = 160 THEN 3501 REM BRANCH IF TRUE 
290 IF 1 + 5 = 7 THEN PRINT "HARDWARE FAILURE": STOP 

00 POKE BASE+ 65, 146! REM CONVERSIONS FOR 3.0 BASIC 
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,O B's come in (and 1-emoving ea hone when a 
RETUR is compleLed ). Only the more twisted 
among u wi ll ever want to enter the house of 
mirrors that this sort of self-referentia l program­
m ing involve . It is fine to have one ubroutine call 
an0Lhe1· ubroutine. W can a ll ea ii see thaL the 
-ubroULinc or ,,·a lkin g ca lls the ubroutine of ba­
lancing on our feet. But recur ion walking that 
call wa lking, is hard to visualize. 

o, at lea t until la ter, forget recur ion. If, on 
Lh e 0L11er hand ou enjoy lice-in-Wo nderland 
Lhink ing, and mosL o f u do in ce rtain moods, you 
might want Lo look into recursion a bit more deeply. 

here is a fine book dealing with self-referential 
rems \\'hich is exce ll ent brain exerci e: Godel, 

Escher, Bach: An Eternal Golden Braid by 
Dougla. R. HofsLadLe r . It a ks Lh a t you u·y to im­
agin things like starting to walk while ou are 
walking. © 

Basically Useful 
BASIC 
Checking Randomness Of 
Random Number Generator 
Rick Keck 
Overland Park KS 
Many computer programs make use of a random 
number generator to provide a random stimulus 
for use by programs. A random number generator 
is often used in setting up game situations. This 
ensures a different set-up or "situation" each time 
the game is played. More professional uses of the 
random number generator include its use as a 
timulus for statistical analysis. Whatever the use 

may be, random number generators have become 
an important part of any computers stem and are 
used by a variety of software applications. 

Today, computer systems have a built in 
random number generator. A common name for 
the built in function i RND. Thus to use it to 
retrieve a random number, an invocation of the 
function wou ld be made as follows: 
RND(.52819446). This would return a value 
greater than ze ro but less than one. T his first value 
used to get the random number gene ratm· going is 
referred to as a" eed." All numbers used in calcu­
lating another random number can be the results 
from the previous random number retrieval. 
Hence, a prngram can be set up so that the random 
number g nerato1· "feed " itself. 

You can make your own random number 
generator and use it instead of the one the computer 
has. Random number generation theory is a field 

of its own with many books written on the subject. 
Generally speaking, a combination of mathematical 
operations (multiplication, division , addition) is 
performed with prime numbers along with a user­
provided number which varies in value each time 
the function is used. 

Th is bring about the important question 
' How good is my random number generator?". 
This can be determined by finding out how "ran­

"How good is my random 
number generator?" 

dom" the values are that it returns. The best way to 
find this out is to test it with an analytica l program 
that wi ll show whether a random number generator 
has a tendancy to return values in one range over 
values of another range. Ideally, the resulting 
value range count numbers generated by the 
program shown would all be nearly equal in value. 
Be sure to test your random number generator a 
few times with a different "seed" value each time to 
ensure a valid testing. © 

New PACKAGED PROGRAMS 

Dealer inquiries invited {206) 355-6121 
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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 file into a CREATE-A­

BASE file. 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-CHECK 


WORDCHECK is a poor spellers dream come true. 
Designed to interact with WORDPRO. it has 2 f 00 
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 yourself. 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 I00 page 
manual. The dictionary is versatile. allowing the user 
to add or delete words. You can design the program 
~ith the technica l 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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Trenton: The 
Original 
Computer 
Festival 
Jim Butterfield 
T oron o. Canada 
Th Tre nton Com1 utc r Fe ·tival was ;i going 
con e rn ba ·kin I 976 ( es, Virginia , there were 
microcomputer sy te rn · th n ) and is still going 
trong. This ea r it wa h Id o n th w e ke nd of 

April 25th . It te nds to b an in forn1al gathe ring. 
The comm rcia l ex hibit area is modest in siz , th e 
f1 ea m a r·ke t i · hu cre, a nd th re 's good o pponunil)' 
tu se t up shin- le v ss io ns in on o r th m a n) 
a\ailable clas rooms. 

Tou hin g upo n a f w hig hlig hts th a t a ug ht 
Ill )' c ... 

The PET/CBM Forum: 
Is there a compatability problem? 
Ro n Ku hni e r , th e for um ha irma n , ope ned th e 
pan I di ussion with a hi sto r ' or ommodore 
produc an I ·o mm Ill cl u n ompatib ility o f th · 
var iou tin . H e soli ·it ·d a u nd s' opinio n · on 
whe the r th e re wa a need for g rea te r· lia iso n o n 
present a nd future S ste m LO as th e pa in o r 
program a la pta ti o n. 

Th panelists we re g n · ra ll y o pt imi stic and 
fe lt that pa L e,·o lution hadn 't rea ll y be 11 a m<~j o r 
tumbling block to prngre . sampling of pa n e Ii t 

opinion: "The IEEE bus i n't cu111p!Ptf' ly implemented i11 
the CB!'vl/PET; rfrspitr1 its li111itatio1is (which rm1 hf' 
gotte11 aro111ul) it'.1a 110 /11abll'jl'o t11rt' of' tlu• /nw /11 rt /i11 1'" 
- C h l owicki . 'T n11 q11irkly get 11.1ed lo rndi11 a lo 
a/low fo r the various 111arh i 11 e co 11fi 1ru mtio11s" - I· ra nk 
Covitz. "We sho11/d wrlro 111r the rha11ges, sinre cha11ges 
11u1a11 /Jrogrt'.1s'' - Eli zabeth Dea l.· ' \ I .' all(/ /\1i11i­
\ln i11fm111t' .1yslr1 111.' will fi pra/d 11 t111 • clw 11gr'S ... Im/ you "// 
writt1 bettn /Ho {f1w11s ifyou rndr' tv b11 fair/_)' 111achi11e-i11 ­
dr'/Je11dmt ' - Jim Butte rfie ld . "We've a ll had difficult 
m o me n t - but things toda look YOOd in te rm of 
suppo rt a nd informatio n" - C e ne B ·a ls. 

1 he group was ·mall bu1 e nthusias ti c; and 
wh e n th e forum' a llo u ed Lim was up th e whole 
se sion m ov cl ove1· to a n e mpty cla sroom a nd 
ke pt goin <J' fo r a n xtra hour. 

On of th obj ti c. s ' I out by Ro n in hi s 
opening r m a rk · was the poss il ilit y or scuin g up 
a stc rin g group whos pur·pose would be LO 

co-ord ina te questions o r cha nge a nd compat ibility. 
The essio n ncl cl without a cl a r po . itio n o n this; 

it wa · assumed th e panel me mbe rs fo rm ed a good 
basis fo r th e st e ring g roup, but i1 was n 't s tablish ed 
how such a gro up would fun ·ti o n , or how bad ly it 
wa , in fact, n cd cd . 

T he question s didn 't e nd with th e mee ting, 
howeve r . Ro n pa s d o ut qu stionn a ir which 
solicited op inio ns fro m a u nd s, a nd wi ll be 
lookin g ove r th e situation and recomme nding 
furth e r action. If you h ave a comme nt o n the 
. ubject, or wou ld like to fill out th e qu c ti on na ire 
yourse lf, o u sho uld conta t : Ron Ku hni r , 25 
V\ c nd y Wa y, Richboro, PA I 954, Pho ne (2 15) 
364-271 1. 

The Long-awaited MTU-100 Systems: 
Still waiting. 
Rumours sa i I th a t th MT - I 00 sys t m might be 
shown a t T re nton . Ol so: but f\IT we re ta lking 
in confide nce to a fe \ selected people. Details a re 
till confidentia l o n this 6502-based syste m , but it's 

no t h a rd to m a k o me close g uesses as to wh a t th e 
s, s t m will fin a l! )' lrn k like. II o u have to do is to 
look a t th e curre nt MT ca ta logue a nd yo u ca n sec 
th e tre nds ... 

IT have made a na m e fo r th e mse lves on 
hi g h-re. o lution g raphics for th e 6502 . a nd on 
mu ic sy mh is hardwa r·c a nd so ftw a re. The have 
introduced n oppy disk contro ll e r boa rds, a nd a 
compr·ehe n. ive 650 _ disk o pe rat ing syste m calle d 
CODO . lcmo q · ex pa n io n ha · a h,·ays bee n pa n 
of rl 's hardware o ffe rin g , a nd a re · nt MT 
memor , \' te m ("The Ba nke r '') is bui lt fo r ·· ... th 
18 bit. adct'ress bu 6502 ba ed S)'S tems of the 
future". Eighteen bit address ing o n a 6502? That 
wo uld m a n you could fit up to 256 1\. of mem ory. 
H o w i. it d o ne? f\!T a re n 't talkin g ... )'C l. 

So ... with a liulc c ut tin g a nd pa · tin g o n MT 's 
c xi tin g ca ta l g u we com e up with as 1ste m that 
will ha \·e up to 256 K o f m e mo r·y, a stron g disk 
)'S te m wit.h bo th ha rdwa re a nd so ftwa re, a nd 

I uilt-in hi g h -re o luti o n 7 ra1 hies a nd full sound 
a1 a bilit )' . It sound quite ta nt a lizing. 

The Osborne I: 

A new style of packaging. 

T he O sbo rn I is a Z-80 m , chine,. o a d e ta il ed 
summa ry wo uld b ou 1of I lac he re. It \\'as o n 
di splay for o ne clay o nl y. T he fa cinat ing thin g 
a bout thi s machine is the wa it i packaged , both 
ph )' ica ll y a nd price-wise . 

T li co n1pl Les ·s te m - disks, C RT a nd 
keyboa rd - fold . tog th e r into a po rt<i blc pac ka ge 
th a t is ·ompa red with a n attachc case. It's a ra th e r 
ove1·s ize a ttach e ase , but ne \'e rth e less, the who le 
thin g is tntl )' portable. The screen is ra t he r small, 
and h as a 4 0-characLc r line widt h : I unde r la nd 
th a t la rger · r e n a n be fined ex te rn a ll y. Th re's 
no printe r , \ hi hi rathe r disa ppo inting. 

More in t re ting than ph ysical size is th e 
pricing philosoph y. For a n adverti ed price of 

http:Jrogrt'.1s
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l 795. yo u gel n t 0 1 l ' the o mputc 1·. kerboanl. 
screen a nd d i k · ... · u a l:o get 1\\'O m ;.ijo r so ftware 
pac kages: a word proce so r a n d a fin a ncia l wo rk­
s hee t p rogram . 

T hi type of oftwa re '' bundling,. m ar ha\'e a n 
im pa cl th ro ug ho u l th e ind us try. sers t )'pi ca ll y 
d o n·l \\·a nt to b u r bo x s- th ey wa nl wo rking 
· ste ms, a nd a pac kage th a t includes so ftwa re may 
be \\·el l-received. O the r m a nu facture rs m ay need 
lo po nd er the O sborne a pproach . 

T h O sborn e sy t m , with its Z- 0. \\' ill int T­

f'ace C P/J\ 1; and thi will g iv th use r acce ·s Lo a 
la rge public d o m a in libra ry. It 's h a rd LO ·a whe the r 
this \\ ill ge ne rate ex tra comme rcia l inte res t , but a 
lot o f S- 100 ho bbyists pe r ked up a t th e m e ntion 
of" C P/ I. 

General Impressions 
Fra nk Covitz a nd C liff Ashcra ft were a t Tren to n to 
d e m o nstra te th e ir lates t ach ie ve me n ts in compute r 
m usic synthesis. Fo r those wh o ha ve no t b 11 
e xposed to th Dia to nic Du , the put 0 11 a vin uoso 
disp lay o f 6502-synthcsizcd instrum nt.s a nd 
music. Lis te ne rs fa mi liar with th e ir wo rk \\' ill find 
th e ir la tes t explo its o f inte res t : using a Fas t Fo uri r 
Tran sfo r m prog ra m d eve lo ped by MT U th e)' h ave 
be n ana l zing real world sounds and the n resy n­
t hes izing the m ... \\·ith the res ul t that F ra nk str ikes 
a key on his PET a nd th e m ac hin e sin gs "Li ste n !" . 

H a l C ha mbe l'lin o f' MT wa. a l pr sent at th 
mu ic S)'nthesi sessio n a nd pl ayed so m e of his off­
line ge ne ral cl mu i : th e co m pu ter work much 
lo n ge r LO m a ke up th e mu ·ic than its actua l playing 
tim e. Result : so und o f re m a rkab le qu a liL '­

firm ca lled Ro bo t Ma n \\' as ·e lling robo t 
a rm s ro r $289. T h m ind boggl s : J ca n \'i ·ua li ze 
th e P · l reach in g around a nd turnin g it e lf off I 
qu ite liked a n Ata ri ga m a iled ERD , which was 
a qu iz for whi h th re we1-c no o rrect a n we r . 
MT 's vis ibl m e m o r was hown fo r 0-column 
CB I m ;::ichine.. 

-1he Oea m a rke t wa hu ge. IL was la rgely 
ho me-brew o ri nLe d , but th e re was a cho ice o f 
eve r th in g fro m books to lape l pins. 

In o n co rn r o f t h fl ea marke t a rea , a lo ne ly 
ve ndor was s iuin g I ya fa irly recent C BM sys t m 
with a s ig n : G reatl y Redu ced ! l as ked hi m if" he was 
m o ving o n LO a no th r machin e, or getting out o f 
ho m e compute rs . he re p ly: it had to be sold as 
pa n o f a di vorce se u l me nl. 

I tho ug ht a bou t th a t o ne for a m o m nt, a nd 
1he n a k cl : "W-~s th compu te r in a n y way re po n­
sible for the d ivo rce?" T h e a nswe r ;vas a ffirmati ve : 
li11a11 ·ial prob! ms, includ ing th e compute 1· 
b ro u g ht th wh o le situatio n a bo u t. 

I knew the PE was a ve rsati le machine ... but 
be in ,. n a m d , m o r or l s, as co-res po nde m ? © 

OLYMPIA ES100 
• 92 character electronic 

keyboard 
• 8 character buffer memory 
• Dual pitch. 10 and 12 
• 17.5 C.P.S. 
• All sett ings from keyboard 
• Auto. correct ion 
• Daisy type print mechanism 
• Cartridge ribbons 
• 14 1 /8 inches wri ting line 
• 1400 dealers nationwide 

REN TEC ES 
• Installat ion in 15 minutes 

using existing ES1 00 
cables 

• CM OS logic for minimal 
drain on ES1 00 power 
supply 

• Hi or low tru e status bits 
• Accepts RS232 serial with 

7 crystal controlled Baud 
rates 

• Accepts Centronics parallel 
interface 

• Selectable auto. line feed 

3347 VINCENT ROAD 
PLEASANT HILL, CALIFORN IA 94523 
(415) 930-7707 

$295.QQ* INTERFACE 

RENAISSANCE TECHNO LOGY'S PRODUCTS FOR ATARI 
Atari 850 to Diablo 1640/ 1650, 3 meter, serial cable 60.00 
Atari 850 to Diablo 630, 3 meter. serial cable 60.00 
Atari 850 to Epson 800, 3 meter, serial cab le 60.00 
Atari 850 to Anadex, 3 meter, serial cable 60.00 
Atari 850 to Anadex. para llel cable 90.00 
Atari Joy Stick Ports to Anade x. pa ra lle l cable 90.00 
Atar i 850 to Diablo 1640/ 1650, parallel cable 90.00 
Atari Joy Stick Ports to Diablo 1640/ 1650, paralle l cable 90.00 
Atari 850 to Watanabe Mi plot, parallel cable 90.00 
Atari Joy Stick Ports to Watanabe Miplot. parallel cable 90.00 

Atari 400 & 800 10-Key Accounting Pad 124.95 
Atari 850 Parallel to Olympia ES100 Interface 295.00 

Parallel Cable (required for above) 60.00 

-----DEALER INQUIRIES WELCOME---­
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WHY BUY FROM THE BEST? 
Service . .. Support . .. 

NEECO Software ... 

(k commodore(: 	 16K B (16K RAM·40 Column) - Lim. Qty . . . . . . ..... . ..•.. . .... .. .. . .. .. S 995 

32K B (32K RAM-40 Clm.) - Lim. Qty .... .. .. . ..... . . . .. .. ... .. ... . ... . S1295 

4016 (16K RAM 4.0 Basic-40 Clm.) .. . .. .... .... .. . . . ....... . .. . .. .... S 995 

4032 (32K RAM 4.0 Basic-40 Clm.) . .... . . .. . . ... ......... . .... .. . .... S1295 

8032 (32K RAM 4.0 Basic·80 Clm.) . ......... . ........ ... .... . ... ... .. S1495 

8050 Dual Disk (1 Meg Storage) . ..... . . . •. ..... . . ....•.. . ..... . .... S1795 

4040 Dual Disk (343K Storage) . . ... .......... .. .. .... .. .. .. .•. .. .. .. S1295 

8010 IEEE Modem ... . .. . .......••. . ... .. . . ...••..•...... .. . . ... .. S 280 

C2N Cassette Drive . ............•. . . . .. . .....•................. . . S 95 

CBM - IEEE Interface Cable .. . . . . . . ..... . . . .............•.• . . . ..... S 40 

IEEE - IEEE Interlace Cable . ...... . ....... . . .. .. • ... .. . .. .. . • . • . . . . . S 50 

VIC 20 Home /Personal Computer . . . ......... .• .......... .•. . . . .. . . . . S 295 


ALTOS 
ACS 8000-2 64K 1 M .. .... .................. .. . .. ...... . .. . .... S 4500 

ACS 8000-15 64K 1M ...... . .. .. ..... ... ....... . . .. ... . . . ... .. . S 5990 

ACS 8000-6 208K 14.5M . . ........ .. . .. . . . . .... .... . . ......•. . .. S10490 

ACS 8000-7 208K 29.0M . . . ..... . .. . . . •. . . . . . ... ... •.....•...... S11690 

ACS 8000-10 208K 10M ..... ...... . ....... ...... .... ............ S 8500 

ACS 8000-10/MTU . .. . .. .. . .........•.... .. . . .• . •.... . ...•.... 510990 


NEC SPINWRITER PRINTERS 
5530 (Parall el) . . . . . . . . . . ........•....... .. .... . . . ...... . ... 53055
EPSON PRINTERS 5510 (Serial) . .... ... ... .. ... . ......... .. . . . . ......... ... . . 53055 


MX-80 PRINTER . ....... . ... . .. . ....... . .. . •• . ........ S 645 5520 (KSR-Serial) . .. .•... .. . . .. ..• . .. .. . .. . .. . . •. . . ... ... .. . 53415 

MX-80 FT . ....... . ... . .. .. .. . .••....... . . . •. ... . . . . . S 745 Tractor Option ..... . . .... . . . . • ...... .. . .... . ... • . . . . . ... .. . S 225 

MX-100 . . ... ..... . . .. . . ... . .. .......... . • . . . ... .... S 945 

MX-70 .. . ... .... ....... .. . . .. •. . . . .. .....•......... S 459 

INTERFACE CARDS 
8141 (RS-232) .. .. ......... .... ....................... S 75 	 APPLE 

8150 (2K Buffered RS-232) ........ • . .. . . . . . .. .•..... . ... S 150 	 16K APPLE II• . . . . .... S1330 

8161 (IEEE 488) . . .. ....... ..... ........ .. . .. .. ....... S 55 	 32K APPLE II• .. ...... $1430 

8131 (Apple Card) . . . . . .. ..•... ..... . . .... . ..... . • .. .. S 85 	 48K APPLE II• ... . . . .. S1530 

8230 (Apple Card) .. . . . . ..... ... • . ..... .. . ..• ....... . . S 25 	 APPLE DISK w/3.3 DOS . S 650 

8220 (TRS-80 Cable) .... .. ..•.• . ..... . ... . . . • .. . .. .... . S 35 	 APPLE DRIVE Onl y ..... S 490 

APPLE Ill 128K - In Stock! 
w/ Monitor +DIABLO 630 PRINTER 

DIABLO 630 - Serial- RS-232 . .. .. . . .. .. . .. . ........... . .. S2710 
 ~''" . •.. . $4740 
Tractor Option ... • .. .. . . .... ... . . ...... • ..... . .• .. .. S 250 


,,;;',"'.·"~'"""""\:iii1. 
I ' ATARI COMPUTERS 	 PROFESSIONAL 
/) OIATAAl \I • ' I Atari 400 (16K RAM) ....... . . .. ............ S 399 
 SOFTWARE

Atari 800 (32K RAM) ·good thru 8/31 ....... . . . S1080 

Atari 410 RECORDER .. ... . .. ........ . . ..... S 89.95 WordPro 1BK ............ S 29.95 

Atari 810 DISK DRIVE .. . . . .. ... . . . ..... . . ... S 599.95 	 WordPro 3 (40 Clm.)16K .... S 199.95 

WordPro 3• ...... . .... .. . S 295
f~~ 
L ­

NEECO carries all available ATARI Softwareand Peripherals. WordPro 4 (80 Clm.) 32K ... . S 375 
WordPro 4• .. ......... . .. S 450- - --1 

JUST ASAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 


MON-FRI 9:00 - 5:00 NEECO (617) 449-1760 	 ­ VISA" 

Telex: 951021 679 HIGHLAND AVE. MaslerCharge and VISA Accepted -
NEEDHAM. MA 02194 
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NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

~Commodore 
breaks the 

computer 
price barrier ­

$299.95 
(:::commodore 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials*WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION • •. 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 is a "new• product. prices and specifications are subject to change w/o notice 

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 MON-FRI 9:00 - 5:00 

MasterCard and VISA Accepted 
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BASIC 
Oneliners: 
Minimize Code 
And Maximize 
Speed 
G H Watson 
Physics Department 
University of Delaware 
Newark. DE 
Editor s ote: While thi article ref er.· lo the PET, 111a11y 

of the . 11gcr1>sti111zs npjJ!y to oil Br\S!Cs. ... R/\J 


'' ( wi h this \\'ould nm faste r~ .. Wheth r you ana lyze 
data 0 1· pla)' ~ram es. sooner o r later ou " ·ill \\·ish 
thar yo ur B \ IC programs \\'ere faster. A 
f'req11e11rl 1- t1 secl program which is tim e i11ef'ficic111 
i · wasring our ,·a lu able Lim e with each use. Perhaps 
you've begun to speed 1hings b)· clclcti11g RE. ·I 
s1ate me nts and spaces . V\ hat e lse may b ' clone?- l\Iy 
suggestion i to pack a much as possible i1110 eac h 
line of' th e BA IC program . 

B ' <.Ta111ming each line \\'C ''ill be a ble to d e kt 
lllcill ) ' lines rrom th e program . \\'ith l'c\1'(.'r lines the 
program " ·ill take up less memo r~· and cxecu1 e 
fast r. The r a ·ons are as follm1·s: 

1) Fiv byt s of RAM (programmable memo­
ry) a r used fo r ach line in add ition Lo its cont. nt · : 
two bytes for the line number, two byt s for th 
li ne link (memory location of nex t line), a nd one 
byte Lo sig ni fy the e nd of the line. Eve1·y line we 
e liminal \\'ill ave five bytes. OK , on ly four byte·; 
one byt will b used for a co lo n which is ne d ed as 
ad limite r betwee n multiple Latem nl . 

2) V\ hen a GOTO or GOS Bis en oumered 
th e line numbe1· to which the prog.-am transfers 
must be fou nd by begi nning at th fir ·t line numbe1· 
in the progra m and searchin g thr ug h each con­
secuti ve line number until a match is made . In 
ge ne ra l, if the1·e are fewer line numbers the pro­
gram wi ll run faster. For the a me reason , subrou­
tines whi h a re ailed many tim es shou ld b placed 
al the beginning of the program insLea I of al the 
end (TEST I ). 

3) Programs execute faster when there a re 
fewer Jin tra nsfe rs. By keeping comrol in o ne line 
as much as possible, needless tim e-co n urn ing 
hopping is avo ided (TEST 2). 

Obviou Ir most BASIC programs are not one 
!in in length. T here are three e riou limitations 
to the minimum number of !in s which ma repre­

se nt a progra111. 
1) The BA IC Nlitor is th e :et oC RO I sub­

routines which transfer BASIC statem Ills e llt red 
from th ke yb ar I into programmable m ·mory 
and allo\1·s ed itin g of ;1 program. Th e editor limit 
th e lcn~th of' ca h B. re !in to LW O crce n lin es 
(80 cha ract rs) . S in ~ B \SI C sta tern nts (se \'C ral 
characters in le ng th) a re represemecl in 111 e rnor )· 
by keywords (one byte) th e line will u uall y be 
shorter 1han 80 byt s. The maximum lengt h of a 
BASIC line which ·a n be run is 255 bytes. A dil'f" r­
ent editor o uld a llow lo nger lin es th an 1h · cu1Tc11L 
screen editor (see R. Baker's COMPACTO R in 
COMPUTE! Sept ./Oct. 1980). 

2) The co 11 clitional sta teme nt lf.. TI IE .. 
drop prog ram co ntrol to the nex t lin e \\'h e n th e 
IF.. fail . Ea h I F ..THL .. requires a s11cceccl ing 
line numbe.-. " 

3) Each GOS B or GOTO require. a line 
number to which program control is Lransf tT cl. 

...BASIC statements are 

stored in memory as keywords 


by the editor. 


B examinin g pos ·ible wa 1 of ide te pping 
th es limitali n · , " ·e a n wff BA IC !in sand 
make a faster running program. Limitat ion 3) is 
strict and may b avoided on ly th roug h reduced 
use of GOS Band GOTO. lost of my suggesti ons 
will d ea l with overcom in g limitat ion I) by pla ·in g 
as much as po sibl in ach line . 

A) As I've mentioned , BASIC sta teme nt s are 
stored in me mory as keywords by the ed ito r. In 
man y cas s, th editor unde rstands an abbre \'i a ted 
f rm of' th sta tement - th e first len r or the 
sla te men1 followed by th e sh il'Led second 1 uer ; 
e.g. OPE ma y be e nLe red as oP. Be ca r fu l if' 
different sta te men ts begin with the same two 
letters; e.g. R E D ma be e nte red b rE . RET R N 
mu st be e m er d as r T. (No abbrev iation is available 
fo r I P T.) T his is a great saving of line space­
PRlNT TAB(9) i · ?T sh A 9) , fi ve ha racte rs in 
place of ten . 

Ca re must be used with this Lechniqu . Ir a 
line is e nte r cl with man y abbreviaLion s and th e n 
LI ST cl, it may fill more th a11 two screen lines. If' a 
chang is nnd in th e line the ed itor will Lra nsre r 
o nl y 80 charact rs. To make changes p rope rl y the 
line must be redu ·eel aga in , ,·i a abbrev iation ·. 

B) The 80 ha racte r limit LO line le ngth 
includ s th !in number. By red u in g lin numbers 
from the 1OOOO's to I OO's ou will sav 2 characters 
on each li ne, making room for more instructions. 

ote though, tha t no R [ memory is sa v cl ince 
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Do more with your Commodore. 

Plug in the printer that 


business professionals prefer. 

Discover the quality difference and move up to Mannesmann Tally 
printing. The high speed 8024 serial printer comes ready to plug into 
and work with your Commodore system. No fussing with converters 
or adapter boxes. 

Here's what you get. Print speeds up to 200 lines per minute. Full 
132 column printing. Conforms with Commodore specified program 
functions for full software compatibility. Whisper quiet operation. 
Clean, crisp and pleasing print quality that's always consistent copy 
to copy. Rugged , industrial strength construction. A print head that 
promises years of usage before replacement. A machine you can 
drive as hard as you want, yet it never requires preventive mainte­
nance. Never needs periodic adjustments. 

There's more. An easy to change, snap-in ribbon cartridge. Dual 
tractor paper engagement for positive alignment. A built-in self-test 
routine. Double wide printing on demand. A nine-needle print head 
model for true descenders on lower case characters. An optional 
Quick-Tear kit for forms removal immediately after printing. See this 
machine for yourself. 

Ask for the Model 8024 at your nearest Commodore dealer or 
contact us. 

Mannesmann Tally, 8301S.180th St. Kent, WA 98031. Phone: 
(206) 251-5524. 

MANNESMANN 

TALLY 
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e_ach line number occupies 2 bytes regardless of 
size. 

In addition, any GOTO or GOSUB statement 
will be shorter with the lower line numbers. Here 
RAM memory will be saved since these numbers 
are stored as ASCII characters. Time vill also be 
saved with the smaller number since less time is 
pent reading the number (TEST 3). 

C) By using single character variable names, 
you save one character in line space and one byte 
of memory each time the variable is referenced. A 
slight sav ings in time results since the second 
character need not be read by the BASIC inter­
preter (TEST 4). 

D) When an element of an array is used more 
than one without changing value, time, and 
pos ibl y space, will be saved by assigning the 
element to a simple variable (TEST 5). NOle that 
you cannot use this trick when reassigning the 
element; e.g. A(I,J) = A(I,j)/5 cannot be replaced 
with A = A(l ,J): A= A/5. 

E) Eliminate unnecessary parentheses in 
algebraic and logical expressions to save line space. 
Sometimes you gain speed (TEST 6); sometimes 
you lose speed (TEST 7). 

F) Replace IF A<>B THEN .. with IF A-B 
THEN .. and IF A<>O THEN .. with IF A THEN .. 
for a small saving in line space and a large saving in 
time (TEST 8 and 9). When appropriate, one 
character may be saved by using IF P<Q THEN .. 
rather than IF Q > = P THEN .. with a slight reduc­
tion in time (TEST 10) 

G) It is generally recommended to drop 
variable references after the NEXT statement. 
One character is saved and the time spent in 
turning the loop is lowered dramatically (TEST 
11 ). A very slight increase in speed will occur by 
terminating the NEXT with a colon (TEST 12). 
NEXT:NEXT is faster than NEXT J ,K and the 
line space saved by the latter i eliminated when 
the abbreviation nE is used. 

H) Make full use of the multiple a rgument 
capability of statements where appropriate; 
e.g. READ M,N instead of READ M:READ N 
saves space. 

I) Print tatement · will g n rally work without 
the emicolon as delimiter· PRINT X-"+";Y" = ";Z 
may be replaced with PRI T , ' + "Y" = "Z. 

K) If a number is u ed everal places in a 
program it may save space to represent it with a 
var iable. In addition , if the variabl table is not 
exceedingly large, it will be quicker for th PET to 
look up the variable in the variable table rather 
than convert the number to binary floating point 
each time (TEST 13). ote a l o that often it is 
quicker and shorter to d a imple oper~tion . 
rnther than to convert a numb r to Ooatmg point 
(TEST 14). 

While stud ing this problem I no ticed two 
cases where a constant n ed never be defined b a 

variable. One is the case of pi, where the PET has a 
special key. Notice how fast it is assigned (TEST 
15). I suspect that no conversion is done- the 
floating point number is stored in the ROM.<:. 
Almost unbelievably the other constant is zero . As 
far as I can te ll the p riod (.)can play the rolls of 
zero (0) on the PET; e.g. V = 0 may be replaced 
with V =. (TEST 16) . No space is saved but notice 
the substantial saving in time. Think of how many 
times the number zero is used in a program! Use 
this trick and puzzle your friends. 

L) Boolean algebra statements may be used to 
form advanced conditional statements. The addi­
tional line needed for two I F . .THEN . .'s is avoided 
by using IF..OR..THEN ... Where possible, though, 
l try to avoid the e tatements as they tend to be 
slow. Note that IF..THENIF..THEN .. is equivalent 
to IF ..AND..THEN .. and much faster (TEST I 7) . 

If a number is used several 

places in a program it 


may save space to represent it 

with a variable. 


M) Use of the ABS statement (absolute value) 
may save time and space. Replace IF P<2 OR P>2 
THEN.. with IF ABS(P)>2 THEN .. and replace IF 
P>-2 AND P<2 THEN .. with IF ABS(P)<2 THEN .. 
(TEST 18). 

Limitation 2) is a severe one. By its very nature 
an If..THEN .. is used to determine fa ilure or 
sati faction of a condition . On fai lure the program 
automaticall y drops to the next line, with no way 
around it. 

One possibility is to replace IF..GOTO.. with 
ON..GOTO... Consider the following example 0 1 
X GOTO 220 240. When X = I the program will 
tran fer to line 220, wh n X = 2 the tran ·fer will be 
to 240, otherwise th program will finish out the 
line. That is, we can make a conditional branch 
without dropping to the next line on failure. 1 his 
has limited utility in r placing IF..GOTO.. since 
the a1·gument of the ON must be between 0 and 
255 to avoid an ?ILLEGAL Q ANTITY ERROR. 
The technique can be used readily on flags and 
counters with maximum value less than 255. For 
other types of' ariable , GN (sign of} and ABS 
may be u ed to keep the argument in range. The 
following examples are pos ible although speed 
and space wi ll be acrificed because of the extra 
computations required: 

Testing if a flag is set to one ­
ON FG GOTO.. for IF FG GOTO.. 


Detecting a negative number-

ON SGN(X)+2 GOTO.. for IF X<O GOTO.. 


Detecting zero ­
ON SGN(X) + l GOTO.. for IF X = 0 GOTO.. 




Used at NASA, 
KenneQy $pace Center 
With le Applications Related 

bia Space Shuttle Project 
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Anol her pos ibi lity exists for handlin u ·oncli ­
Lional s used Lo incre me m 0 1· d · re rn e nt coumc rs. 
Try th e fo llo wing quick expe rim e nt: Ente r X = I 
into the PET. - I will be primed when o u enler 
?X = 0 is e 11Le1·ed . T hat'. ri g ht" ;111 xpr s ion 
res ult in - I if true a nd 0 if fal:e . T hus the fo llo \\·ing 
a re po s ible wa 1s to an>id Ir..THEN .. : 

Incrementing counter if X = 0 
CT= CT-(X = 0) for IF X = 0 THEN CT= CT+ I 

(TEST 19) 

Decrementing twice if Y<O 
CT=CT+ 2*(Y <O) for IF Y <O THEN CT= CT-2 

Doubling if Y> l 
CT=CT-CT*(Y> l ) for IF Y>2 THEN CT=CT+CT 

The program ·ontin ues o n lhe ame line " ·heth e r 
th expre io n i lru o r fa ls . Yo u a r li mited o nl y 
by yo ur imagina tion , a lthough ,·e r)' co mplicat d 
expressions will be much slo we r lha n the simple 
IF..THEN ... 

Most of 111 expe ri ence has be n in redu cin r 

progra m u cl fo r nume rica l co rnputalions. 1la11 
compllla tion · i1wolve a numb ' r of len rth y FOR 
.. EXT loo ps. Re petition is wh a t takes time, so 
scrutini ze ca refull y the conte nts or th ese loops. 
When start:ing to conde nse a prog ram , begin o n 
th e loops; disca rd operatio ns which may be done 
satisfaclor il y out icl e o f th loop. I have had the 
most succ by sta rtin g a nd nding loops o n rh e 
same line. 

I hope th a t yo u find your prog ram min g bag 
o f tricks h a i r 11 0 ,,·. I hav n v r be ·n able to 

reduce a sig n ii~ ·am pro t:r ram to just o ne lin e b111 

I'll kee p lryin g. [ f you S LI CCCccl or ha \'e so me 
additional tricks please drop m e a lin e (of BAS IC , 
that is). 

T he avai libili1 v of a n inte rn a l rimer in lhe PET 
a llo,,·s timin g L sls ,to be d o n co1we ni ·nlly . Tl.« is a 
slring of6 di git · r prese nting 24- hour time ( I 022 ~:1 
- 10 hours. 22 minutes, and ;):) econds) from th e 
t ime the machine \\·as turned o n. Th e limer may b 
rese t by e nterin g T l$ = "000000". The numbe r T I 
i. a l o prese nt a n Im ·as ur s time in j irfi ·s (1160 
econd ). T I , and T I m asurc 1he same Lim e, but in 

different uni1 s. 
The diffe r nee in time tak e n lo execute 

cl iffe re m op rarions \\·ill usua ll y not be ob,·io us if" 
t.h o peration is pe rformed o nl y one . For lhi · 
reason l 'v placed a ll ope ra1ion s i11 a 170R.. NEXT 
loop which will exaggera te any diffe rences. By 
sa ndwichin u- th e loo p ben,·een T l$ = "000000" a nd 
PRI T T I we may eas il y make limin g lesrs. Bear 
in mind Lh a t :111 e mpty loo p a lso ta kes ti m \\·hidt 
·ho uld b con idc red wh e n making q uamitati,·e 
compa riso ns. For reproducible rcs ulls, pe rform 
the tests o n a PET imm di a te ly a fle r wrn ing it o n 
-don 't initi a liz th DOS WEDGI·. o r the PRO­
G RAM Iv! ER' OOLKI T as th ese will affec t th e 
e xecution lime. 

All resu lt. shown for PET BA IC 2.0 (upgrnde 
RO 1). Diffe re nce which a re less t.han Lwo jiffies 
may not b sig nifi ca nt. © 

Wondering where to find programs for your new 

is your source for VIC programs. 

Our Introductory Offer ... 

THREE CHALLENGING GAMES 
on cassette 

• Seawolf 

•Bounce Out 
Write or phone for information on our 
other games. household uti lity and 
ecucational programs for your VIC. 

•VIC Trap 

READY TO LOAD ... FUN TO PLAY 

$24.95 201 San Antonio Circle . # 2704~EATIVEAdd$ 7 .50 for shipping/handling 
..SORWARE Mountain View, CA 94040 

Calif residents add Sales Tax 
(415) 948-9595MasterCard and VISA orders accepted 
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STATISTICS APPLICATIONS 

FOR TECHNICIANS 


Here 1s a package that 1s so sL'lte-oHhe­
art that many of the stattsttcal techniques 
implemented here are not even 1n the text­
boo s yet STAT 1s a set o programs tor 
performing a large portion of he most lre­
quently used stat1st1cal 1nlerence methods 
Data can be entered and stored on four dif­
ferent types of data fi les These data li tes 
can be mod111ed also The sL'lt1s11cal pro ­
cedures available in tne package include the 
tollow1ng paranietr1c inlerence procedures 
SUMMARY STATISTICS lor each data l1le 
and date set. including the mean and stan· 
da1d dev1atton . 
CONFIDENCE INTERVALS lor the follow ing 
(1) the mean of a normal population (both 
with and without the variance known) . 
(2) the variance of a normal distribution 
(both with and without the mean known) 
(3) the parame er (mean ttme to la1lure1 ol 
an exponential d1stribut1on. (4) the para· 
meter (propo111on) ol a binomial d1str1but1on . 
(5) the d1llerence ol two normal means (for 
various combinations ot assumpttons about 
the variances o the populations] and 16) lor 
the ratio ol two normal ariances 
TESTS OF HYPOTHESES about 111 a normal 
mean with various cases corresponding to 
possib le assumptions about the variance . 
(2 ) the d1llerence in two normal means 
(various cases) and 131 the ra!IO ol two nor­
mal variances 
TESTS OF THE EXPONENTIAL MEAN (mean 
time to failure) and RATIO OF MEANS. 
TESTS OF THE BINOMIAL PARAMETER 
(proportion) and DIFFERENCE OF 
PARAMETERS 
MULTIPLE REGRESSION . including es11ma· 
11on ol coell1c1ents. es11matton ol the error 
variance. and test ol s1gnif1cance ol the 
regression . 
ANALYSIS OF VARIANCE lor one-way and 
balanced two -way designs including mter ­
actton 

The software is user·lriendly . allowing 
easy recovery from errors and selection ol 
alternate analyses . as desired The user's 
interactton 1s entirely menu dn en . •11th er · 
ror recovery features An extensive user's 
manual introduces the stausttcal in erence 
procedures used and gives worked ex­
amples for each s11uatron considered illus· 
tratmg typical applications These worked 
examples serve as a pattern and allow the 
reader to check his use ol the programs 
The user ' s manual gives complete 
documenta tion ol the programs and pro ­
cedures used in them. All formulae . 
algori thms and procedures are listed and 
referenced lo commonly available s1at1st1cal 
li terature 

A notable feature ol the package is 1nclu ­
s1on ol very ell1c1ent routines lor the compu· 
tatton ol probab1l111es and quanllles !or the 
most common sta 1s11cal d1s1ributtons in­
cluding normal. binomia l. chi-square. t and 
F Thus the user 1s not required to furnish 
' tabular values " lrom outside sources 

when performing rn11s11cal analyses with 
tn1s package STAT complete with all docu· 
men 1a11on is $200 
APPLE II APPLESOFT and at least one drive 
APPLE II PASCAL SYSTEM 
COMMODORE 32K with 4040/ 8050 drive 
Radio Shack Mod Ill and CP/ M compat1b1llty 
by lall 

©®0© 

MACHINE SPEED " BASIC " 

CALC wa s des1gnea to provide pro­
grammers of microcomputers with a port· 
able language that combines the program­
ming ease ol the higher languages with the 
speed and llex1b1lity of assembler program· 
m111g CALC 1s totally portaote on the Com· 
modore and APPLE II computers This 
means that CALC source code wrinen on an 
APPLE II wi ll run as is on a Commodore 
machine ;;nd vice versa 

When possible. CALC makes direct use ol 
the BASIC ROM machine language routines 
1n the Commodore and APPLE II In essence. 
CALC provides access 10 the power in the 
BASIC ROMS Wlll\OlJI tile overhead of the 
BASIC 1n erpreter This includes lloating 
point arithmetic and all library functions In 
add111on. we have added leatures that 
BASIC does not have These include true in­
teger arithmetic and machine speed string 
handling w11h search and replacement 
lea tu res 

CALC can letch and replace BASIC 
var 1aolesand arrays oy name he program­
mer indicates what 1s 10 oe done using s1m· 
pie ~e 1·1o·d commands (ADD ULT SI E 

c.) and leaves all reg1s er set-up bit · 
format ano the Ii e 10 CALC he ob1ect code 
result ing from CALC programs is very com· 
pact and consists ol direct calls 10 the 
BASIC ROMS or to the CALC run 1me 
pac age 

CALC comes in 4K ol PROM containing 
a relocataole runtnne package and a very 
complete Trace Window leature lor debug ­
ging CALC programs CALC produces 
romaOle 6502 code that does not require the 
CALC development PROM 10 luncuon Pro­
grams wr111en in CALC will run on any stock 
PET or APPLE CALC comes with a 60 -page 
manual 

CALC PROM on Commodore is $1t5 m­
d1cate 3 O or J O BASIC JQ /80 column 
screen and rom sockets $9000 SAOOO or 
SBOOO 

CALC on APPLE II via quality slot in· 
dependent ooard is S 60 

CALC manual by 11sell is S O 

CALC requres Mose! ~ Macro Assembla flape DI 

erllOll) 

Matrix 

software 


315 Marion Avenue. Big Rapids . Ml 49307 
(616) 796-2483 or 796-0381 

jv1sA J. 
Dealer Inquiries Invi ted 

MULTI-KEY 

MACHINE LANGUAGE 


A 6502 machine language in -memory 
sorting algonthm o' commercial quality 1s 
available as part ol a new ut1hty eprom for 
PET and APPLE owners Most sorts are 
accomplished 1n less than a second and very 
la rge sorts take only a few seconds The 
algorilhm 1s a d1m1111sh111g increment inser· 
11on sort •11th op11onally chosen increments 
This algorithm has he ad antage of being 
s1gnihcantly laster (bu t not much tonger) 
than simpler ones . and s1gn1l1cantly smaller 
Ibul not much slower l than more comph· 
cated ones Moreover . unlike some ol lhe 
more cornpl1ca1ed algo111hms there are no 
cond1t1ons under which the performance ol 
this sort degenerates or tai ls 

SORT 1s intelligent to the degree that 
almost no user set-up operations are re· 
quired SORT handles 1111eger. lloa1ing-po1nt 
and string ariays as well as multiple dimen­
sioned arrays with equal ease In add1Uon 
multi - ey sorting ol stnng arrays has oeen 
enabled The user may specify the character 
'!thin a string to begin sor 1ng on and how 
man characters are 10 be eva luated SORT 
is capable of perlorming up to twent ol 
these multi-key suo-sorts ion matches 
lound ) at the same time This mull1-level 
20-KEY capacity tor string arrays greatly m· 
creases the uses to which SORT can be put 

SORT comes as part ol a ut1hty EPROM 
that also includes a hi -speed machine 
language text screen dump Complete 
ins1ruct1ons lor ins1a11a11on and use are 1n· 
eluded 

SORT 1s available for large-keyboard 
PETS Only One ROM wi ll work tor BASIC 
3.0 & 4 0. 40 or 80 column screens When 
ordering you need only 10 indicate wh ich 
ROM socket address in PET you preler 
EPROM (S9000 SAOOO or SBOOOI PET 
SORT EPROM at hex $9000 location 11 you 
do not spec1I PET EPROM price 1s $55 00 
1pos1pa1d ) 

SORT IS available on the APPLE II v:a a 
top quaht , lully soc eted EPROM board 
hat IS slo independent The MATRIX APPLE 

board rncludes a fu nction dr1 er that sup­
ports up 10 t6 EPROM based lunct1ons 111 
case you would like 10 us your own EPROM 
1r1 place ol ours EPROM board w11h SORT 
text screen dump and lunc11on driver are all 
slot independent and may be used 1r1 any 
slot except 0 Price APPLE CARD St tO 00 
Ipostpaid) 

BOOKKEEPER ·1as designed b a team ol 
accounl.3nt5 and businessmen and then 
orogrammed espec1a ll for m1crocompu1ers 
This 1s not hand-me -down so !ware lrom 
mamlrame computers BOO EEPER is a 
101a11 integra ted management and accoun1­
111 g system that is a a1labte now on the more 
oopular micro systems 

his series of interlock ing orogr ams 1s 
menu·dri en and sell-promoting with 
relative Ille struc ture im plemented 
hroughout In some versions machrne 

language rcutmes have oeen used 10 pro ­
vide more ell1c1en1 operation The system 
employs state -ol -lhe·art techniques and has 
been designed to be user-lr1endly o 
knowledge ol accounung or compute rs is 
required 

We believe the s stem can oe operated 
using lillle more than the screen prompts 
But !or comoleteness our MA TRIX User 
Guide (I vo-inch ring bind r I contams 
almost 200 oages ol details on the BOO · 
KEEPER s stem olus a helpfu l in roduc11on 
o ousrness accoun mg princ10 es 'le sug· 
ges ha ou send or a more comotel 
descnp11on ol BOO KEEPER or in est 1n a 
cooy ol the User Guide 1her is room nere 
only or a general oescripuon 

BOO KEEPER is a ailable lor ooth SER· 
VICE and RETAIL / WHOLESALE lums This 
tota l bus iness s stem conta ins the ollow· 
mg 375 General Ledger accounts pen 
depar ments with accompanying revenue 
and expense accounts) Accounts Receiv ­
able file with mamtenance and report can· 
ab1 l111es 11000 accounts) Payroll with all 
federal withholding computed state and 
local income tax capab1hhes lor all lilly 
states I 00 employees! Cash Receipts and 
Cash Disbursements orograms that keep 
track of inventor sales by department 
Sales 1ax compu1a11ons Receipts and 
Invoices Accounts Payable Ille w1tn 
rna1111enance and report capab1l111es 1100 
accounts ) The system also generates and 
ornlls valuaole management reoorts such as 
Departmenta Budgeting Prollt and Loss 
Statements oy Department the 1rad111ona1 
Chart ol ~ccoun t s Summation (Tria l 
Balance! and Frnanc1a1 Reports 

The Retai l/Whole sale ers1on ol BOOK · 
KEEPER includes a perpetual inventory con· 
trol system and permits po1n1 -ol·sa le 
111vo1ces 

BOOKKEE PER is available now on the 
COMMODORE 8032 / 8050. 48K APPLE II+ 
and RADIO SHACK Model 111 computers 
CP/ M compa tible version available by 
Seplember 

The BOOKKEEPER system retails at 
St000.00 

Boo keeper manual by 11sell is S20 00 

TOTAL BUSINESS 

http:St000.00
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TEST 1: 
1 GOT0 3 
2 RETURN 
3 TI$="000000" 
4 FORJ=OT0999:GOSUB6:NEXT 4 FORJ=OT0999:GOSUB2 : NEXT 
5 PR INT TI : END 
6 RETURN 

TI=149 TT=132 

TEST 2: 
1 TI$="000000" 1 TI$="000000" 
2 FORJ=OT0999 2 FORJ=OT0999:Y=X:X=Y:NEXT 
3 Y=X 3 PRINT TI 
4 X=Y 
5 NEXT 
6 PRINT TI 

TI=23 3 TI=223 

TEST 3: 

TI$="000000" 10000 TI$="000000" 


2 IFTI<3600THENJ=J+1:GOT02 20000 IFTI<3600THENJ=J+1 :GOT020000 
3 PRINT J 30000 PRINT J 

J=1772 J=1677 

The following tests should be placed between 
1 TI$="000000 
and 
5 PRINT TI 

TEST 4 
3 FORJ=OT0999:AA=BB:NEXT 3 FORJ=OT0999:A=R:NEXT 

TI=149 TI=143 

TEST 5 
2 DIM A(999) 
3 FORJ=OT0999:S=A(J):R=A(J):NEXT 3 FORJ=OT0999:S=A(J):R=S:NEXT 

TI=507 TI=374 

TEST 6 
3 FORJ=OT0999:A=(B*C):NEXT 3 FORJ=OT0999:A=B*C:NEXT 

TI=222 TI=199 

TEST 7 
2 B=2:C=2 
3 FORJ=OT0999:A=1/(B*C):NEXT 3 FORJ=OT0999:A=1/B/C:NEXT 

TI=478 TI=499 

TEST 8 
2 A=2:B=3 
3 FORJ=OT0999:IFA<>RTHENNEXT 3 FORJ=OT0999:TFA-BTHENNEXT 

TI=206 TI=177 
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TEST 9 

2 A=2 
3 FORJ=OT0999:IFA<>OTHENNEXT 3 FORJ=OT0999:TFATHENNEXT 


TI=231 TI= 110 


TEST 10 

2 P=2:Q=3 
3 FORJ=OT0999:IFQ>=PTHENNEXT 3 FORJ=OTOg99:IFP<QTHENNEXT 

TI=206 T1=~01 

TEST 11 

3 FORJ:OT0999:NF.XTJ 3 FORJ=OT0999:NF.XT 


TI=79 TI=61 


TEST 12 

3 FORJ =OT09999:NEXT 3 FORJ=OT09999:NEXT: 


TI=6 84 TI=677 


TEST 13 

2 A=.875 
3 FORJ=OT0999 :B=.875:NEXT 3 FORJ=OT0999:R=A:NEXT 

TI=732 TI=141 

TEST 14 

3 FORJ=OT0999:B=.875:NEXT 3 FORJ=OT0999:B=7/8:NEXT 


TI=729 TT=355 


TEST 15 

2 A=7T 
3 FORJ=OT0999: B=A:NEXT 3 FORJ=OT0999:B=7T:NEXT 

TI=142 TI=126 

TF.ST 16 

3 FORJ=OT0999:V=O: NEXT 3 FORJ=OT0999:V=.:NEXT 


TI=167 TI=131 


TEST 17 

2 A=l:B=2:C= 3 

3 FORJ=OT0999:IFA<BANDA<CTHENNE XT 3 FORJ= OT0999:IFA<BTHENIFA<CTHEN 


NEXT 

TI:468 TI=341 


TEST 18 

2 P=l 
3 FORJ:OT0999:IFP>-2ANDP<2THENNEXT 3 FORJ:OT0999:TFABS(P)<2THENNEXT 

TI=S 37 TI=256 

TEST 19 

3 FORJ=OT0999:IFX=0THF.NCT=CT+l: 3 FORJ:OT0999:CT=CT-(X:O):NEXT


NEXT 

TI=410 
 TI= 362 

http:FORJ=OT0999:NF.XT


DYNACOMP OFFERS THE FOLLOWING 
• Widest vari ety 
• Guaranteed qual ity 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

DYNACOMP 

Quality software for*: 

ATARI TRS-80 (Level II)** 
PET NORTH STAR 
APPLE II Plus CP/ M Disks/Diskettes 

CARD GAMES 
BRJOGE 2.0 (A\all1b~ ror aU compultnl Prier: Sli .9.S Cu.w:ttc/SlJ .9~ DlJlr.tttt 

A n aJJ-1ncfa51vc ' 't nion of th11 mou popul&J of cud aamcs . Thil proararn bolh BIDS and P LA YS 
either conl ract o r duplicate b ndac. Oc pcndina on th e contract, your computer opponc:nu v. ill eith er 
pla)' the offcmc O R dcft:n-'c. If you bid 100 Mah, the computer ...,.,II double your cont ra ct! BR IDGE 2.0 
prov1dc1 c.ha ll cngm a cntcrta1nmcn1 fo1 1d,·ancttl playcu and ii an o .ccll cnt learning tool fo r the bndat 
novkc. Sec !he .soflwa rc re view in 80 Softwar e Cri1iquc . 

H EARTS 1.5 IAval11bl< I or all computt r.) Pri«: SIS.9SC....tto/Sl9.9S Dl>kollo 
An t l:cit ing and entertaining compu1cr \rtsio n o r this po pul11 1.rd game . Hca.ru is a tric k-oriented 
game in which !he purpose il not to ta ke a ny hcans or the quttn of spada, Play against two computer 
oppon ent~ who arc armed wi1.h hard·IO·beal playing s1ntcg1cs . H EA RTS I .Su an idel.l gam e form· 
uod ucmg the uninit1a1c d (your spouse) 10 compulcts . Sec lh c ~of1.,..arc tC\IC'" m 80 Soft.,.. arc Critique. 

ST UD POKER (Alan only) Prl«: Sll .95 C....nr/ SI US Obkrll• 
Thi.I Is the clauk 1amblcr's card aamc . The computer dcab the card' onC' at a time and ) 'OU (and th t 
computtr J be1 on what you ~c . Tht computer dOd no1 cheat and usually beu 1h t odds . Ho.,.. eHr, u 
somttimts bluffs! Abo mcludcd 11 a five card dr:n poker bctung prac11cc program. This package will 
run o n a 16K AT ARI. Color, graphics. sou nd . 

POK.ER PARTY (A vali.bl< for all compultrs) Pric" Sl7.95 C....,, no/ Sll.9S Obhnr 
POKER PARTY is a d ra w poker simulation bu ed on !he book. POK E R. by Os wald Jacoby. Th is u 
the mo\t comprehensh·c \'Cu 1on nailablc ro r mic rocompu1cn . T he p.any oruisu or your~clr a nd sL\ 
Olht r (co mputer ) playen , Eich of thc-K players (you v.·ili get tO ~ nU\li them) hu a d ifferent personality 
in th e fo rm o f a varym1 propcmi1y 10 bluff or fold under prc~~u 1 c . Practice ,.ith POKE R P ARTY 
befo re going to that c.1. pc:n.m ·c 1amc: tonigh t! Apple C:u~ttc: and d1~kc:1tc \eriioni requir e a J2 K (or 
lar ser) A ppk II. 

CRIBBAGE 2.0 ff RS-30 onlyl Prlc" Sl4.9S C.... n</ StB.95 Obkrllr 
This is simpl) th e bcs1 cnbbagc gime available . It is an u c1J.cn1 progr.1m for th e: cribbage pla)·er Jn 
search of a \li otlhy opponcnl u ,. ell u for th e no\ ice "" i.ihing 10 amptO\C his game. Th e graphics art 
superb and a~cmbl) language routines pro\ ide rapid e..1.a..""Ulion. ~c: the lOfl-A arc re\ic:..,, in SO Sof1 .,.. uc: 
Cmiquc: . 

THOUGHT PROVOKERS 
MANAGEMENT S IM LATOR IAlari, North Siu and CP/ M only) Prkt : 519.95 Cautllt 

S:2J.9S Dbktllt 
This program tS both an ci.ccllcnt teaching mol as ""Cll u a stimu laung m1cllcc1ual game. Ba.std upon 
simila r games played 1.1 graduate bu\if!C$S schooU, each pla)·er 01 team con tr ob .a company "' hich man · 
ufactur crs thr ee products. Each player aucmpu 10 outperform h1.s compcrno n b) selling selling price:\ , 
production \ Olumn, mar keting and deilgn n pcndnurcs etc. The mosl iucccu ful firm b 1hc one ~uh 
1hc h1gh~1 siock pncc Y..hc:n lhc simulation C"ndl . 

t"LIGHT SIMULATOR (Avallabl< for all compul•r.) Pric" $17.95 C&u<nr/Sll.95 Obkr11o 
A reaJistic and c,;lc"5l\ e ma1hcma11cal simulation or t.a kc -0rf , O!ght t.nd landing . Tht program utihu\ 
atrodynamic equations a nd the charact eristics o f a real airfoil. You can pracike sns1rum cn1 ap proachcl 
and navigation using rad ials and compass head ings. Tht more ad\'a.nced nrer can also perform loops, 
hal f- rolls and l imilar acrobatic man ct.J\'e rs. Although th is progra m d oes not employ graphks, it is c:< · 
cit ing and vcr) add icth c. Sec th e softwar e review in COMP UTRON ICS. 

VALDEZ (Available fo r aU compu1t rs) Prkr: S15.95 Cas.wnr/ 519.95 Dbkrnr 
VALDEZ i~ a compu1c1 simu lation o f 1oupc111nkcr na\ig111ion in the Prmcc William Sound / Va ldc1 
Narro~ s region of AIuka Included m thi\ nmulat ion t) a rcalm1 and ci.tcnm t 2'6 2'6 clc: mcnt 
map, portions of "' hlc h may be \lt...,e d wmg 1hc s.hip's alphanumm'° radar displa) . Th e motion or 1h c: 
ship 1uctr 1s acrur:uel) modelled m1thcm111cslly . The ~1mulauon abo conuiins a model for th e lidaJ 
pa1tcrns in the rcaion, as -.ell a.i other traffic (ou1go1ng 11t1 kc: n and do rung ic:ebctgs). Ch.a.rt your 
course from 1he Gulf of Aluka 10 V<lld c:'l Harbo r! Sec the: soft.,. ar c rc\ 1c...· in 80 Soft,,.. a.r e Critique-

BAC KGAMMON 2.0 (A11n , 'nrth Siar and CP/M only) Prin: s1u5c.,..1tot51B." Obkrtlo 
Th is proaram 1n u your b1c k. 11mmon 1kilh and will also 1mprO\C your game. A human can ccm~t c 
aaai n' t a computer or aaam n ano ther huma n. The computer can c \'cn pl1y itlelf. Either 1hc human 01 
the compu1cr can d ouble o r ac ncn te d ice rolls. Boar d po~111on c.an ~ crca1cd or H \'cd fo r replay . 
DAC K G AMMON 2.0 is: pl1yed In ac ordancc wit h the ortictal rules of back1a mmo n and 1ssurc to pro· 
vi dt many fa.\ci nalina S<lii o ns o f backgam mo n play. 

C HECKERS 3.0 (PET only) Pri«: 516." C:U..n<IS10.9S Oukrno 
This is one or the most chall cnaing chcdcn programs a vailable. It has 10 lc\·cls of play and aJlows rhc 
user 10 chan1( skill levcb at any tim e. Though provid ing a vcr) touah game 11 lcvc: l 4·8. CHECKE RS 
J .O 1.s practically un be111ble 11 lc,'c:I S 9 and 10 . 

C H ESS MASTER I North Siar and TRS-30 ooly) Price: Sl9.• 5 Cu>rnr/ Sll .95 Obkrtu 
Thil complete ind \Cl) pO'll.crful proa;ram prov1do fi\'C lc'el..s of r:ib.y. It 1ncludtl asthn5, en passanl 
caplurc:s and 1hc promo11on of pa.,..ni . Add1uonal)), th e boa.I'd ma) be prt~I before th e 'tan of play , 
pcrmi111ng the e.ummauon or "boo.... plays. To mu.1m1Lc C\C'\:UUOn ,pttd, the program IS .. nll c: n'" 
;uscmbly languaa( (b)' SOFTWAR E SP EC IALISTS of C11Lfor011) Full graphics lIC em ployed in th( 
TRS·80 version, an d t'll. O wid1hs of alphanu meric d1spla)• are pro,idcd 10 accommodato. North Siar 

users. 

NOMI NOES JIGSAW (Alon, Appl< and TRS-30 ooly) Pri«: Sl6.95 c ....n,/ Sl0.95 Obkonr 
A jigsa w puulc on your com pulcr ! Co mp lete 1hc puu lc by W'.ltcllns your p1« es fr om a tablt con~i11ing 
o r 60 different shapes NOMINOES JI GSAW is a ' inuoso programmins dfo rt. The graphics arc 
supcrla1ivc and 1he puule ,.111 challenge )·ou wi1h ih 1h1 ec kHb o f difricully , Scorms is basc:d upon 1hc 
number of gucssu taken and b) th ( d1fficuh) of 1hc board set·up 

MONARC H (Atari onl) ) Price: SI 1.95 C....tor / '>IS.95 Obkrtor 
MONARC H 1s a tuc1na11na CC'Ononuc umula uon rcqumng )OU 10 surv1' e an 8·ycar te rm as )OtH na· 
1io n 's leade r. You determine 1he amount or acreage devoted 10 mdu)ln•I and aancultural use. ho.,.. 
much food to d i.m1bu1 e to 1he populace and ho"' much should be spent on poUu1ion control. You ,.ill 
fi nd 1hat al l ded.s1o n1 tn\'Oh e a compromise and that 11 i' nol ca.sy to make e\· cr~'o nc happ) . 

C HOMP-OTHELLO (Alln only) Pric" Sll.95 Cuo<tto /Sl5.9S Olsk<11o 
C HO MP -OTH ELL01 It 's really ,.,.. o cha llenging game' in one . C HO MP a s1mllaz m concepl 10 NIM : 
you mu s1 b ite o ff pan o r a cooloc, but &\·oi d tak ing the p01!toncd por11on OTH ELLO h l ~c popular 
board .K amt .sci to full) utili1e 1hc Alar i'.s graphics ca pab\111)' 11 1s aho vcrv har d 10 beat ! Th t~ packagt 

"''ill run on a 16 K system . 

•ATARI. PET. TRS-80. NORTHSTAR. CPIM and IBM a" rrRuturd tradenamr.s and/ or 1radtma1kJ 

AND MORE ... 
STARTREK 3. 2 (Aul.t.. blt ro r all compultrs) Prkt : SI 1.95 Cantllt/ SIS.9S Db.hut 

Th u h the du.sic Starttck s1mul111on. bu! "" 11h SC\rtral nc"*' fc11U re\ f o r eumplc . lh c Khn1ons no..., 
shoo1 a1 th e: Enterprise wl1hou1 "" a.ming while also a11ac., in1 '\larbasc:s in 01h c: r quadranu The 
Kli ngonJ also a tta ck w11h buth li ght and heavy cruiser s and mO\r Cwhen ihot ail Th e \i1ua11on 1s hcc11 
v.·hen ihe En1 crptilic •~ besica(d by 1hrce heavy cru1).(':1l and a ~ 1 1 1 balic S.O.S 1~ rrcci ved! The Khngom 
get e ven ~ Sec 1hc sort ware rc \rlc,.i m A. N .A .L.0.G.. 80 So h w;u ( C rn1qu c and Ga me Mm:hand i~rns . 

BLACK HOLE (Appl< only) Price: $14.95 Owrtto/ SIB.95 Obkrnr 
T his is an exci ting gr11phical simulat ion o f the problems in \'OJ \rcd in closely obmioing a black hole ..., it h 
a space probe. Th e: objtct is tOen[cr and maintain, fo r a prescribed lime. Ol11 orbi1close1 0 a small black 
hole. This is to be achtc\ cd wilhout comin& so nc.a.r 1hc 1nonu.J)· th11 th e udal l treu dcstr O)S 1hc probe 
Control of lhe crafl "rt aJ1s1icaJly simulated using s1d( jcu ror ro1a11on and main thrusters for 1cccltr1 · 
tion . This p1ogra.m cmplop Hi·Rc:s ar1phin and u. cduca11onal u ,.ell u challtngmg. 

SPA CE TILT (Ap pl< and Alan o nl y) Pric" SI0.93 Owrnr/ S14.9S Ou•rotr 
Use 1hc game paddlcl 10 dlt 1he plane of che T \' icrcen 10 " roll" a ball into a hole in the screen . Sound 
simple? Not "'hen the hole acu sma.llC' r and 'mallc: r! A buah ·tn 11mer .allo,.s )Ou 10 m c:a.\ur c your skill 
agai m 1 othr n in this hablt·forming action game. 

MOVING MAZE (Appl• on ly) Pric" SI0.95 Owr110/ S14.95 Ob krnr 
MOVING MAZ.E em ploy.s the games paddles to direct a pu ck from one: si de o f a maze 10 lhc o ihc:r . 
However. 1hc maze 1 ~ dynamical ly (111d randoml y) built and iJ con1mua lly being mod ified . Th( ObJCC· 
1i,•c is to cross the muc vti1hou1 1o uch mg tor being hit by) a ..., a ll. Scoring u by an cb. p~ed llmt m· 
dicator. and th ree lc: \c h of play ar c: pro\•td cd . 

ALPHA FIGHTER (Alln onl1·) Prl<<: Sl4.95 C....nr/SIB.9S Obkrnr 
T ,. o c:,.1.~ll c n1 1raph1cs and acuon proa ram.s m one! ALP HA FIG HTER requires you 10 de.sUo) 1hc 
alien sta rships pan1na through ~ou r 1«1or of 1hc galu~ . A LP HA BASE a.sin the path or an all t n UFO 
inv~ion; tel fi, e UFO's gee by and the g~e cndi . Both gamei rcquuc the Joystick and get progre\m c· 
ly morC' dirficuh the higher )OU score ! A LPHA F IG HTER .,..,ill run on 16K syncms. 

INTRUDER ALERT (A11n only) Pric" Sl6.9S c .... uo/ 510.95 Obkollr 
Th is b a fast paced 11raphic1 31mc ,.·hic h places )'Ou in th e mid dle of the ''Dr t adstar·· ha\mg 1ujl ~ 1 olcn 

1u p\aru . Th e: droids have been aimed and arc dne\'.l ed to demo)' you at all costs , Yo u muu find and 
enter your ship to uc.apt ""h h the plans. fi\r c \e\·c ls or d1rficu\ty arc pfin·1dcd. INTRUDE R AL ER T r( · 
qu ires a joysticl and wdl run on 16K sy~ 1cms . 

G IANT S LALOM (Alon only) Pric<: Sl4.95 c.....nt/ SIB.95 Ulskrt1r 
Th is real-tim e acuon game is guaranteed add icltvc ! Use the: joystick to control yo ur path th ro ugh 
sla lom courses consisting o r both o pen and closed gates. Choose from d1ffcrr nt le' els of difficulty. race 
agains1 other pla)·crs or simply take p ractice run.s against 1hc dock . G IANT LALOM 14ill run on 16K 
systems . 

TRIPLE BLOCKADE (A lan only) Prin: Sl4.9S C&u< ttr /Sll." Dbk<tlo 
T RI PLE BLOC>.'.A DE Li a 1wo·tO·lhr tt plarer 1 raph1c:s uid JOund acuon game . II is ba.Kd on the 
clusic Video at cadc aam e whi h mllllon.s have cniorcd . Usina 1hc Atari 1oys1icts, lh t object h 10 ducct 
your blod .adma lin e around the scrct n w11hout ru nning m10 your opponcnl(S) . Although the co ncc:pl u 
sim ple, 1he combined 1r1phlc1 1nd .sound cffcc1 lead 10 "hiih an.t.i e1y"' 

GAMES PACK I (A\lallablt fo r all computen) Prier: 510.95 CasMue/St4.9! Dbkettr 
GAMES PAC K I contai ns the cla.ssic compu ter 8ames of BLACKJACK, LUNAR LANDER, C RAPS . 
HO R.SER.A CE. S WITCH and more. Thc:s.c: gam c.s ha,·r: bttn co mbined in10 one la rge: prog ram fo r cast 
in loading. The) arc ind ividual!)' accessed by a con' cnicn1 m(n u . Th11 collCC"l1a n 1~ ""Or th the pr ice ju~! 
for 1hc DYNACOMP vcaion of BLAC KJA CK, 

GAMES PACK II (A•ali.blt I or all cumpulm) Price: SI0.95 C....t10/ Sl4.9S Dbkrttr 
GAMES PACK II ;n lude> th• g1ma CRAZY EIGHT . JOITO. ACEY·OUCEY. LIFE. WUMP S 
and others . Al ...,1 th GA MES PAC K. I. aJI the a.mes arc: lo.adcd u one program and are called from a 
menu . You ...,iJI pamcularly enJO) DYNACO~tP's vemon or CRAZY E IGHTS. 

Why pa) S7.9j or more per proi!rarn "'' hen you can b'.ly a DYNACO~I P collection for jus1 SI0 .95'? 

MOON PROBE (A lan only) Price: SI 1.95 Cu>rllo/ SIS.95 Oukrllr 
Th is is an r \lrcmcly chall en&ma · ·1unar lander·· p rogram . The uKr mus1 drop from orbit to l1nd at a 
prcdttc rmmed 1u5c1 on the moon's sur face, You coniro l thc 1h1us1 1tnd orien1at1on of you1 c1a f1 plm 
dir ect 1he r-u1e o f d eK en1 and approach a ngle . 

ADVENTURE 
CRANSTO MANOR ADYESTURE (North Siar and CP / M only) Pm: Sll." Obhttr 

Al las t ! A comprchcmi\r t Ad \en1u1 c aamc for Nonh 111 a nd PIM iys1em) . CR ANSTO N MANOR 
A DVENTU RE ta\e.i )'Ou inlo mytt c:rious C RA NSTO ' MA NO R wh( I C: you ancmpt to aa thC't' 
fa bulous treasures. Lu rk ma ln 1hc mi nor arc wild animal s and robots who -.111not11\'e up 1hc ircuurcs 
wil hout 1 01h1. T ht num~r o f roo m.s as 1rc11er and the u soc111<d dt'5Cnptions ar c much mor e 
ela bora te than 1hc currtnl popular i c11c:s of Adven tur e pro1r1.ms. m1 km11his game the: top in tis clui. 
Play can be slo pped 11 any lime and the s111 us s10r cd on d is lcell c. 

ABOUT DYNACOMP 
DY NACOMP 1s a leading distribu1or o f small syste:m sof tware with saJes spanning the world 

(current ly 1n excess o f 40 countries). During the past t'olo o years we haH~ g reatly enlarged the 
DYNACOMP prod uct line:, bu t have maintained and improved our high level of qualit y and 
custo mer su pport. T he achievement in q uality is appare nt fro m our man y repeat customers 
and 1he software: rev iews in such publicat ions as COMPUTRO NICS, 80 Software C ritique 
a nd A .N.A.L.0.G. Our cuslo mcr suppo rt is as close as your pho ne. It is alwa ys friendl y. 

The staff is high :y tra ined and always wi ll ing to d iscuss products o r gi \•C a dvice: . 

••TR.S-80 dubtre.s are n.or suppl1rd with DOS or BASIC. 

http:pro1r1.ms
http:nt/SIB.95
http:nr/SIB.9S
http:Owr110/S14.95
http:Owrnr/S14.9S
http:Owrtto/SIB.95
http:Cantllt/SIS.9S


BUSINESS and UTILITIES 
SPELi_(; R0 1'i 1 P M oolJI 	 Plt( r : \ ?&• .•H>u~ 

1iiYl 1 I •l "-JIO '' ~ u• a/.iflOIUJt tle- ptt'J1,1(1 • tlKl'l llKI UK\ tbr •a.lllf o f )OWi CU/lffll ..Ofd t>IO.. r nln r •tttrm fUQRD 

STA R, MA.GI( \l.Al'l. tl, EU:CT RIC PENCIL. TEXTE.D EOIIOll 11 and Oll'l tnl '-" r1li r n cntn rl}' 1n aurmbh 1.an1uq:r 
!1-f'U l l All Ol 'l "P.:1 1) n \<IU &he uw1 1n t lin11M ll1\& 1f'<thn1 • nd ttro11• pl'l.:a l r nor. b) i;ornpumJ u rn • <>td o l th; 
tcu a111 n11 • d•Chonu, lropandl l'ld ol O• cl ~.OClOaf the mo11 'ommon tns liih " Ol d I Wonh 1ppu 11n11n th ~ 1c1l bu1 no1 
fGUnJ 1n 1t1r dlCUOIUJ') au "' fla u n:I" for <1'' lder.ufi;a uon 1nd coi1r tt1on ' hht ai:tirunu tu u• r \!.1 (( fam1har .. ,1h .. ord r ro· 
t M)ll'IJ c-q1,Hp.11l( l'll ... \ll be able 10 UK SPELLGUARoTM 1n only . rir.. m1nu1n 

MAI L LIST l .1 (AppLt , Atari nd North ur db luur on ly) Prier : l..'W.95 
nm pro• ram 11unmatchtcf 1n 1u. 1bl!Jt) to 11orc 1 mu1mum numbtr o l 1ddrcun on onr dL•lr11r tm1n1m..m of 1100 pa du \ ­
t Ut . nu>r t lb.an 2. fot "'doublt dt nlllt'' tntcmt~) lu m•n) lul l,jft\ Inc lude alpf\.lbt~ 1.- 1111d 1111co1k 1'Qrt1111. l• brl r unton1. 
mr r11n• nf filc 1 • nd I ll~IQ\K ~ fl""OJd 1u\ m11 out1M • h1d1 rcmc1." ' "'"" b) 1 • '11u &ll) hmult o 1tk1.uon o f u1iu d t fm tJ 
w Jn \la.II L"t 2 J • Ml rtn nn4 IM dtlttr duphc,.,1c mtr1t1 A. H r)' u l11 • bl r rro11am' 

f'ORM LElT•:N ~ \'STEM (n S l ( Appka.nd NortllSlud•httf'onl) ) Prtu~ n1 .ts 
U w fLS 10 t 1u1r -~ 1'411101111 kt1C11 &J\4 MidJMI htu Fonn lt11tn llt 1110\hKt'd :.) .t lllOm• U....U) 1n..c1h11• u .-h &Jd1n1 on 
to 1 Jmclntrm1n.td pun1on ol ,oi..u k1ur FLS is com;i lit1c cornp.ahbk "' "" !rot AIL LIST J l. • l'IKh m.a ~ t!c' 11\.fd 10 man.11c 
JOW 1 0d.tn1 fdtt 

FLS ..ncl MA IL LIS1 : ~.tit a•Wa &t I rombmcd p.ach1t for µ 9 9l 

ORTTT (S o r1b W o a l)) f'rtn ; Slt .H Dblo11i. 
SO RTIT 11 .a tr rA'fal p.llf'OK ton p n.in · ·nucn 111 IOIO n~ tan"'11c Tlln p1 ram ... 111 Kirt ~ucn:ul d11.1 filotl 
µnc 11t cd b1 R l H STAR B"-SIC Pum.a 111.11d or,tionaJ w.;oncUn \qt mt) t'I' n11m'1' 11C or cmt 10 nine dur1~ttr •irir.•' 
SO RTll " f'liil) 1;1 \td • 11 '''" l fftefll!~ ti, D'l ... ACOMP'1 'IAll 1.151 fll'Ol.tl l'fl • ndit • rrt ~tlHI ltl 1u a:ubill~ '°' 
all ctl'lr1 HA~IC dt UI fflt WJt"bn J 

Pl-::RSONAI F lf\ A N C E S \ 'STF.,.\1 (/l.LSrt t ad Sonb S lJl t oal)') P'rfic-t ; S.).t.t' D\U1H• 
Pl"S 11 1 Wiik dllh llf ncnv lltfllt'd ')·11 r m compot.rd of 1tfl d1ffrrr n1 pi101rur11 RtUdu 1ttordmt ) Ollf r-tptJUtl and 1.&.1 

dtd11rht1lc ittm1, PFS .. .a i.on a nd 111rntNn1t upi:r:~ br pa) tt , .and dupllly 1nfo1mauon on upi:nd111. ro b) UI) of :?6 uw1 
dr fo1 cd codu hr moruh orb) p.l)U PFS ,. 1Jl ~· rn p101hx:c rnonchl) ba1 111ph1of)o111 t\1WMc1 br c1usory! n111 po,.rr ful 
pacl a•t 1ccu11rn onl) onr dnk cln• c, m1nunal memory ( :?AK A1.1 n, J:?K l'o'onh St.11) 1nd • Lii t 101r up 10 600 1crord1 per duk 
(arid o•cr ICO>rrcord1 ix1 d1tk b) mah .'ll a fr,,. iim11lt chanics 101h t11 ro1ram1) You Cati record thr c• 1plu1cu h e_\pcnKS J-O 
1h at )OU c-an fln all) ' " •ht rt rour monr ) ion and rhtniutr gu1"11.. 01 l • nd 1td iou1 htnd c,._k11 J111on1 

rAMI L\' 8 DGET(Appk o nl)' I l'rin: SJU5Dbh 11t 
Thr FAM ll' II IXil-T 11 ' • tr)' con• cntfl'll fi nano.l 1mxd 0\tt p1n 1 pro11t m ' 0 11 • 111 be .a ble to \ttp 111 cl of ulh 1rW 
c1 rd11 r•('ltnd1u11u o111rl l o mcomt on a di lly ha.111 . You ran '"''Ord 1.1.1 dtducublt IHm1 .and chat11• bk clonal!Ol\1 Tht 
17A.\ll l Y llUOOI T 1bopro, 1cln 1 <onunuou1 rci:or.:I of .1 Un r il lt t11n.....cuon1 You nn malt d• 1ly cu h •nd cl'l11 1rcnlflt1 to 
&ti) of 21 dlfl t1m1 n pcn1t .atto11n" n ... cll .n 1u payroll arid iv. 1ttDW\t1 D1u c) ta1Uy rrl/1t\ t'd 11v1111 !ht'""' c:omplctc 
con11ol 1J•t1 An Ol!'ltr.nc comrlK.aud (and 111\0IJUHl td ') 111b)'t''t 

T H l:::COMM UN IC ATOR ( Atartoal)' ) Pritt : MU5Dhlotnt 
Thn wh• 11 r pad•Jr con1.a1ni • mt n1.1-i!n• r:n tolk;11on of p10111m1 ror faali1a un1 tl hocnt 1'"' 0-"t) corr.mun\Qt1oru 
th1ou1h .a rull dvplu ?Modem {m~ ...uN for "™'). In 01ioc mode of opcratlQn yov ml) C'Ol'U:e;l 10 a d1t1 ~i;:;e (c.1 • The 
SOU RCE Of \l1ct0Nrt1 Uld Q<JU"\f) loa~ <!J.U; 1udi u J!Oc\ QUO'...l tl'OIU onto )OUI 1fo h l te 101 later ·-U'.j T~ 11ea:!)· rc­
d1Kn "cvnnN1 11mc" and 1l11n dH i.cro 11Ct ch&t1c. You ma) ahiJ trt'Ofd 1hc comrklc :orurnu. o l 1 rommun~bOnl .ciuon . 
Add11o0r..a11). ptOfJ atnt • nmn1n BASIC. FORTRA:O... rte m• ) be bull! olf·hMuMAI th r 111~1 tu. I t dl!Of u d L.ter " "gp­

&o&dtd" 10 anolbtl comru1u , tru l 1111 1ht Al.atl a l"f'rl' lm.ll'l 1Cmun.al EH n AWi BASIC Pl'OSIMll rn .a ) be u~rd fu r­
th rr , 1 command hit m• t bf bvLlt off hnr IU:l.d 11\d later o con1rol1tn1 1np.11 fDf • tatM 1h&a l)Ur m Thal n, )OUnn 11'1 up 
)11111 .eqwn(r cit umt 1huc comm.anch and cireauna, • nd thr A1111• 111tr1nur1111hcm 11 nrtdtd. 1>1t:h p!OC'tt..unr All Um 

&dJ1 up IO .,... ...n, botn C'M.rlttl Umr • nd )Oc.lt um.c 

l>YNAL0\11' .a l10 111p11bo Tiff COMMl'MCATOR • nh an Atan UOmoclem fo1 1 rombmtd pnu of 521 9 9S Tiit" ~rm 
u .11. 1.1!.abl( "fr>'t•lfl)' for U fi9.S 

T t:XT E DITO R 11 ICP/ M) Pr1u: S!U.S OW.rnr fSJJ.45 Oblo 
1lm It th r ~nd tc ltUt' \l' lllOn vf DYNACO!-IP'i p.JJIUl.al TEXT EDITO R I and (Onl.&IM man) nt\11 fr.a1v:n. With TEXT 
EDI r O k II )CN ma~ bu1l4 tu t filo 1n ch unk1 and ~in bk thrm for l.a ttr d!lJl l.a ) . 8 b: lo \ o f ti\ \ ma) be appcr.ded, in ~ntd or 
dtkttd Filr• ma)· bt U;•rd on duVd1t l tur 1n 11sh1 J1mirltd / cen1t1 td fo rmat 10 be l.irr p1in1td by m hcr TEX"T EDITOR II 
01 chc <.: l'IM FO h dluy Fut Im , ASCII CP/ M fil e~ ll~lud1n1 llASIC and aucmbl) l• n1ua1t pro111m1) mar bc 1e.td b)' lhe 
W11a1 Ind proccu cd In fa,1. l c~ I flk1 can bt bult t u.1:111 ED &nd lm r forma1 1rd u11n f r EXT l: Dll OR II All 1n 111, TEXT 
El11rOkIt 11 .an lno swnmr , UI) 10 UW , but •trt lloibk tdl!lnJ J)Uftn . 

DRLE INonh S tu o nly ) P'rln : Slt1." 
Th" lurHS) 01u1um allo • i t-1 0111'1 Su i \IW-rl 10 m11.n1.11n a 1pc:d.a~1N 1ht.1 b•\C ol .aUfll.n and r1a s11m1 In the 11.atk a! C:11 ~ 1 
• luch in • "1t• bl~ .a:-cum1.1L.1n !>fi ll: 11 r.a1) 10 ~t up and u~ h ... ,u 011ull t )OU' d1\h 10 NO• ldt df""11n1 llxaun1af1hr 
dnu cd Mc 01 r 101nrn 

n .°"DTT ( N o r1b 11 r o al) I Prttt: 119-" 
Thn 11 a 1hrrc-1n.onr proeum -.. bgb 11aU1tain1111f01raauon .a ~n.ublc b) ~ ()-otd1of 1l'Hn' t)~ Per.on.al tr1- W1 ramct. 
Commncl&I (q pl1.1mbcn ) and Rtfrrtnt"r 1c:i ma,uiac a.n ...-:lc1. r"'-ord a.lbunn. t HI In addmon 10 lC)""ord ~rd•.n. ttm' 
.a rr b1tthd•>· •nru,rn.ar) and 1pJ'll)l:nunr r.1 ~ctie.. for 1ht penorW rr"Cordi and appot11unrtu IUJ"Chti fer dt r ~o.al re­
ro1d1 Rrftlf r 1d\ atr accnlotd b) • '11.n&k \ cy... ord OI' Df cron·rrfricncms 1• 0 01 1h1tt l c, • ord,1. 

GRAnX (TRS-10 a al) I Prin: S1 • .•,ea-nu S11.u Dbhue 
Th!1 uniqur pr~iam al 1 ,O\I to n ut) crn tr sn?h"' dttK'll) from the ~ ()bott4 'l flU "d1a• ·· )OVI' n1urr uunf the ;irD 
1 ram'1 u1ftu1• r 1.tr\Of con.11oh On.. r the fi1111t 11 nudr, n n a utom• la:a ll~ ap:xndl'cl 10 )Oii! BASIC r1 t am .a 11 1J11ns '"" 
table °'' "' •" h rf' ) l1Cr '',caU 11 HS and 1hmpnn111 homyo111 pror.um u11n1 l'Jl lN1 111' 1)11\ b .a lrJ) cu) • I) 1ocrn 1t 
• nd 1a •r •"Ph..,., 

EDUCATION 

l lOOCt: PODGE IAppk on l.), 43K App'noft or ln1 ~tr BAS I C) rrt.cr : SH.tS CuxurlllUS Obh tv 
I.ti HOl>Lt J•UDGE be f0\11duld'\ bai:1) mtu P1cu.n1 • II) \ n' on )OVr Arpk · ~D rcu11t In 1 d1l ftt cn1 arW 1ntr".111n1 "b1p­
pt:n1n, ·· 1et.11"1l 10 1hc lt11t1 ~' nr.imbct o f th r ~le~ Thr prc-• 1.un'1 111ph.:1, colo1 ~ '°'"nd u r a ddtibl for chddfCfl 
from 1su ' '' to 9 HOtx;;E PODGE 111 non..nuzr11d•un1; tu ;::tuni d r•xc • h.KJ'I bnn'~ 1 nN dimcnnon to 1hc u1ot or com 
putr n 1n rd~11on 

T EACH £ H: " PET I ( A~..U..bk fo r all compatcnJ Prit1~ Sll .H C.-nrfll! .tsDb.hm 
Thn 11 1tw frrn of D'l'NACOMP '' n!.irauond pa~l.&J~• Pnma11lr m1mdri! lor rt e KbOOl 10 11&dt ), TEACH ER'S PET 
pro.,dn 1hc: ,Olinf uudnu • llh coun11n.1 pn rtJ>f . 1t 11~: ·• 0td If{ uon • Dd lhrr r k~cb of math 0 1U ttncun 

MORS ECO O f.TRAl1'EW r ntS-IOoal) ) Mn: SU."CU#ur S1'.ts otUuh 
\10 MSI: CODC. lRAINLR .. dm1nfd IOd r•c\Op atlJ "11~0•1) OUI 11'.'t'CdanJ.1.«ur.:, 11\dte•phc'.rUlf \I OhcCc-Jc A1 wch. 
'1C1 "•11 Kl:u l \Olt ••IC ""' ll'c for I CC tcu pta.:-: w: c nit code \OU.nd 11ot>11111toJ 1h10\Jl h 1hc 111 phonc: J.ld ol • n) J.:.an 
darJ tant te r rtcorcln lOu m l\'~ lbt p1lch of ll"r IOllC'"I • l 1orU.a •thr • orJ l•lt Aho, •a11ou1 tnodt1Df orc1 1uon "' 
".a1l.a blr cnduJtn• numbc1, punctu1hbn and alphabet tr.ii , .11 ... cu o th r \ r rinJ o t )C~I Ch• n muio:c A ' Cl') r ffK111r "ar 10 
lu 1ncrJc' 

MISCELLANEOUS 

CRY!itlAI IAlJlri o nl)I P'rin : S • .9, a_n , 'lll.•,DUlo"ttu 
A Wl! uc al1oruhm 1.uuJetnlt p1od1Kt1 f1 na11n1 Jfl tlhtn dnp1')t ac'omp.a..11td ..1th lont1 • hii:h "'l u Uk p.a11un.i ur 
ti..1lt :.. 01•0 ~1 1rm1 11r 1 ht .,... rnc, and1hc camt tt1 rddfrr;iof1M:t0vndant:i 1 ra:i 1&1c:mumrnnn1 C RYSTA h.ubftn 
11.~ m ·al 11ocr1 to Jrt:10n.11u 1c 11:.c t.OWl.d ar.id cokir" fn 1v1" of the Al.Uc 

' O RTH S TAR SO FT'\\ ARE EXCHA~GE (NSSEJ LIB RARY 
DY""-'CO\! P no• o!1t\11t utf'I 1he H •oh:mc :">!SSE htn ry Thnc du lr1to t._ h ~t1n1 .1 1~ m.at1) Pt UJ'!U &:w: offe 1 .&11 O\l.l­
1l.l nd1n1 •al tJ c fo11h e :-u1:Mw r~c Thi') 1."iould be p.in of c~ rn ' onil "ill! u1ct 1 coCroucn C.• ll 1x "' nl c O'!'o.t,CO\! P 
lor dt1all1 lt Jatd"''l l 1hr ntmu of lht I: '"°llcnl'llr 

1'1 i.. t \ 9 q u . n $• ~' u cn 1.a OT mor r l 
Hit tOIT'DIClt (ol\hl10n1t.a1hiCklrth.altd 101 51AQq • 

AVAILABILITY 

I>' ' "-lO.\lP \Oh •• rr 11 1up()l.tr J ... 11n comrktr 40C\lmt11uc.on ,011 1..a1n1n1 clu 1 r •rt.na11on1 i nd c1 •mrln Unlcn 0othu<oo 1\C 
11"('1;"1fir d,.all r10, 1atn\ '" 1ll 1un -.. 11hm lb); rroa rtm mcmor) 1puc CAlARI rrq~1tn zo ,, t •crpt 1oo ht 1r nnltJ . p1<111ar.i1 •tr ••.ai l 
atilt Oil Af Alli , Pl T 1 R\ i ( ll t • r l 111 anJ A11rlr I APJl~Oft)U1\CUt • nd dl\ \r ll e 11 .. t ll n l'ocmh St.tr 11n11t l!cn11I) tJe>ubk 
Jcn111, •°"' r ..11hle1J11 l t llf AJ'1111onatl ) , mo11 rro1a m1 C.t.'l be 1.a11ms on u .tn4 11J 11 8 \ \ fo1m 11 1 t • CP ,\I fiopt!~ d11 • 1 lor 
n11tm111..1n nin1 unJr r \l lt , \IC. 

STATISTICS and ENGINEERING 
D IG rTALrlLTEA t A,allabk for 1Dcompulc n ) Prtc , , 1 !<1 .~Ca.cu, U JtS Oh\.ru, 

IJ IV I r Al f-11 1(M II • comp:t hr iu1>r J at.a f"OCrUlll l p!COJ J llTI • Pl"-h rir1m10 1r.r i.~ 1 to du 11n h11 o " o f1ll n f11l)(llOlf'I ,-,, 
.hoou ftum a mr11u o f filtn lormt Tht fJ1r1 fotm1 •rt1ubwq11cnd> ron1 cnu1 1n10 non !fCW"llH con•oh11ion . octhortib 
• lllCll rc1m11 rap.-CS d11.1 pro..:tiullf l111bt o r111., 1 dCll l n mo.J r the 1tl.l;or <1l th r fl(q1icnc) 1tantft1fun.hon11 \f'«"1fif'4 "' 
dut:ll~ t n1cnn1 po<ntl alon111\r d~u rd f1lttr Nl' t In thr mcn11m(IJ r ,1.Ju l to .. rui..i. l''.lth p.1uand bu dp.11.11 ftlat• ma1 be 
• PPU> ••m 11ed to •&1)1n1 dq rttt a..-~01d1n 1 10 t"lf 1111mbt1o f roinu uwcl 1n 1~ r cak11l1uon Tl'IMC fih criml ) 11puon.1\I) • ho br 
1mr>01hr d 1o 11h a Hanrun1 funmon In addnion. mul1111or Bi<1m-.. 011h hh r r' ir..a, be 1<k'C1 rC fnturh of DIGllA I 
fl lTE R mc:lud r 11lomn1 of lhc d1t.1 bcF0 1t and il fl cr fih c11n1. 11 •rll n durl.ao~· o f 1~. r cho~n li!: n fur;mon~ Ah61n.t11dt\S 
llf (un• r n1en1 d11a llOllf;t, 1t1llt\ al 1nd t d>hnl r1ocf'd ur r \ 

D ATA SMOOTHER IN o l t,-aJlabk: for AlM1 t P'nrr: iH .• 5 Cu.Mut l Sll,,, Ult.l.r u, 
Thi.I ll"f'Cl& I d na 1moo1~m1 p101rarn may be 11~d HI u ptdl~ drn~r u..clul nlmm.iuon. from n0i1 ~ b1111 r.t n and r n11ntc11n f 
d111 • h1ch ate cc:ulll) lJHICtd The .oh.,..atc lcat \lftl ch01cc 1n dt11rt a11J 1a.n1r ol hi. 11 • ril a\ \tnOO l .~ cd f1rn ind lf'l;!lnd 
a c11• .a11u t&k\11.ation Allo 1ncludN 11 • 111omd1c pk"l111n1.:it 1hr 1npu1 d11a ana \moi:nhrJ rnuln 

t"O MU: R A S AL\ ' Z.E R tA-w-albbk fo r all compu1cn ) Pnu • S1 •.9S Cautut lSlO 9i DYhm 
Ulof lhu pro1ram to tt&f'lilll l' lhr h eq 11UK) 1p«lla of hmll rd dur • Uon 'll r.4.~ lhf pr .lam ldlu1t1 .a1.1otr1.11" i.a1'n 1 .an4 
plolun1 of th t 1.11p1..11 d1u and 1t:111la P1u u a l 1ppilcalMlft11ndudt •hf •nal)"' of com.:il" 11N p.au rnn 1:1 ii.Ji fiekh n ck\; 
11onw;::t, communa t.10n.1 and bui.ina1 

TTA (fnAJftr fulW'Uoa Acalyur} P'r1n: Sl9.H Caurlk SU .JS Db.b1u 
Tbu" a ' PK'll Miil... l:t pat"la1c " hKh rr.a ) be' vlotd 10 t •• kia1r in t •r.1 n.1! r lun.:uor.1of1)·1:un11udl 11 tu-f1 .an:.plif1u' .and 
C1hcn b) u am1n1:i 1 thtv I CINlft" 10 pubcd IJl;!Ub TTA II .I. m• ,oi mod.!fi :llXI of fOL'RIER A:"IAL' ZER and (O!l t.lml ' " 

r11.1.1n.rcnn1-onc-n:cd dtabd Hnu1 k11·frn;ur llC) pbl n • rit 11 d11& n hlln• fn.H;rn \ll hflU l fOU RIUI A'-\1'1'7 ER 1\ d r 
'11ntd roe rcl ucat.onal and i.cv:nt1rK uic , Tf A *' a.o r n11nlf'f f\fl f 1001 A"l:.lb:C fOf compu:cu 

HARM OS IC It. ALYZER (Aulhbk ror a l compulcn) P'rtcr: 12A.t, C&»rn,..rSll.t) l>uh ttt 
UAltMONIC Af\.A l YZElt "" <!euintd for lhc IP« Uum 'nli)lll Of lff'(l lU\t ••• rform1 tnUU C1 lflCIJ:: f d•ta l'ilr 1Cnl1' 
llbn, rdmna ud uo1qr.trc111 r•ll U"'t!I u dw anJ 11)C'(u11m plolllna Om pam ta1 t~ uniq1.11 ra.n1.i1, 111na1int1nr" u dau 
l\C"l'd nol l>t equally 1pa.rcdo1 m otdtl' The 011, lllaJ d• la 11IOllrdand 1 nibi!1plinc lnltrpol.a tion n u\:fd t1> c1u tr the da1a filt 
1equu ccl b) 1hr ff'T aiJ.onthm 

FOUR IER ANALYZER, TFA and HARM ONIC ANAi. Y7.£R ml) be p1.uh&'cd 10,rtlm for 1 romb.nrd pncr ol '.1.19 Q) 

UP\ttt cau ctm) and U 9.9) llhrtc d11 keu n). 

R EGRF...SSION I (A "llil•Mt f o r 1U c o mpulrnl f'riu ; 119.t.S c:&aM11t t S1J.n Ollh llr 
KEGRESSION I IJ a uniqur &nd u cepuonall) •tri.alilt o nt..climt nuonaJ k u f iquast.1 ..polyn.omi.a l'" cun. c l'imnr rro ,1at11 
ha1 u10 mdvdc HT) h11h accu11cy: an au torr..a1k d cvcc dcurmlnAl ion cip11011, 1n u 1cn11H 1nte1n.al library of r1mn1 funr 
llotU: d11.1 f1J llin1: • 111oma1k dtta llllJ cu!' c pl0tun1 . a uaomcal ana})111 lo \t.rtdar~ Cn111lon, coirrl.auon ~lll.::ic11 1 , 
ctC J a!WI mud1 m1>1r f11 1dd111on. nt"ioO nu mar be: ukJ 111 11hou1 1un1enn1 the llaLI REQJilESSIOl'o I 11 an.aml, the Dfnrr 
m~c pr tu n 1n .&n) d at.a at1.al,1.o 10ft..,11t hbral') 

Rt: GRESSION II lPARAFlT)lA,·..U..bk Jot aDco mpulrnl Pnn : Sl9.tsc.&w1111SU.n nu1u11r 
f'"kAFlT Lt c1 u 14ntf110 l\J.nd!t tho"~ In • h11Ch the p.at.amtttH ate ltr.~~ {potubl) nonhllu thl in lhr fimn1 floflC 
11011 The 11 1.tt •m:?l)· 1nw::ru the f11r.ctional fonn, 1nckadU1I thr pa.11"1f'\e" (" 11'. Alli. r t:) a1anc ot more BASIC 11.1tcmr n1 
ht1 C1 D11a .and m uJt:s m11 y be ma."11pv1a1:d a.1"1! pki1cnt 11 • 111\ REGRESSION I Cw REGRESSIO!'o I fO" ;iol)"nam1al fu11n1. 
•nd PAllAFIT fof lbOSC tOmpbf'.1.1t1' fl.ll!Ctlou 

M 	 LnUNEAR REGR£SSIO!"(MLR ll A1aJ.labW. fo raJI C'o111pu1cnl 1'11tc : UA.tsCaut111/'Sll.t5l>W.h1'-' 
\t LR 11 ' profemonal "3fl,. 11t pa aic for an.al111t11 data~ con t.a t111n1 1... 0 oi moc t bncul) llN! fpc"rn!tnt '&IU~k~ Snldn 
[!1C1 fofm&llf the buic rt1rnuoa takvlauon. 1hu pra11am aho pro,ldn U J) 10 UK cU1.1 mtry , l!Oll&r . · tu ic:>al W N l11.11 
function. In aJJ!lflOO , tbc uwr ma) 1oltnDJ1 te the ~\lt.otl b) turPl,11'11 ••Jun fOf the 1rWtptndcn1 •lllWtik-1 TM- n1J mtK1 of 
\ &.ll•bk:I and dac.. uzr 11 hmutd only by 1hf ...1tabk mmior> 

ltl.G k ESS IO N I. II •nd MUL11LINEAR Rl:.U RESSION ml )' br PQICtw«f 101r1 h rt IOI ' I 9, onm C&.UCllO} O f S6) 9 

11n1C'C d L1l r11111 

A NO\ •A (Av.U.blt fo r all computtnl Pnn: SJ9.95 Cuwnt/ SAJ.t5 llh lo cttr 
In thr pu t 11\c -\SOVA lanalrus of -a1i.uict l proccd111C It.at b«n hf"ll~ttd 10 1he l111t mainfra.'1'.c com p11 trr1 No• 
D'l' !'OACOMP h.11 bro111h1 the po..r-.tt of this m~thod 10 1m.all 1y)1 rnu t o1 1h0ft' co n\·crunt 11io 11h ASO\' A., th r OYNA CO!-tP 
101\•1.tc P' t h1c lnd1141'1 lht 1-...ar. 2-•I)' and N·•• )' p10«d1.11r1 AJio p.ioudn! air 1hc Y11u it.: ·P h non.al dr!.CJ nt Fo1 
1hou 11nfa m1hu w11h A.SOVA . do not ...orr7. ·111r &ct"Ompany1n1 do.:umr nlanon ,.~1•tiUtn1n a lutonal fntuon fby a pto• 
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b111klmt lht dal.t bait. lrKh.idtd lie K\"tll l CCn•cnKnl fU IUl t t inclYChnl C:..Z..a n!mn1. d ricHnJ and l ll i"f11d1n1 

BA S IC SCI ENTlf1C S BROlJTI NES , \ ' o klmt I (Nol ul.IJ•b• f or Allrll 
O'tNACOMr 11 the: rtcludvt d1.1 u1bu101 for tli r \Ofl •atc \ .t')nl 10 iht pop11Lu 1ut BA S IC Xlil11tlf~ .5ut11ow1111r1, ~ olLJmt I 
b) F R YCl~hd (1" the BYTEI MtCira• -H1U ad otnu r mcnt tn BYTE rr.a,um c, Jan.i ll)' 191 1) Thor \Ubcouunci ha• t 
bc-rn. .an r mbkJ rd1111 to c:hap'ltt lndudtd • rth t .ctl coll«tlC'fl II 1 tnc:llu proiram • h1eh tekcU and demon.mac" cuh 
'ub1ouunc 


ColkrtlOO 11 Ch.I.pun 2 &nd J . Data anC: lunc11on p1o1un1, comp c.• 'uiabln 

Coll«uon 12.. Ql.a~r 4: Mauu and •Ktor opc: rl tJOru 

Coll«l1en ll Ch.Ip.ten 5 ~ 6: Rand;>m nWllbtt 1crw1 1, j,(n(1 111pruutru!M)IU 


Pncrpr. c~: SU .UCUJt'ttrfSll'nDuh tlc 
All 1tutc «illutioru aa auilll~k for Sl9 9S (!tu"' C.UW'l ln l and "'' 95 Cl' rcc d11~n1u1 
tkc.& 111t the tc, 111 a , ·u. I ran oflht doaamcnt.auoa. BASIC Srwnll/K S11~111111r.1 , i 'oiMtnt / 11 a• •i1ablc from DY 'ACO,tl' 

IDf \ 19 9' plu1 ' ' pouq c and handhni 

R OOTS ( Anl.l.lbk fo r a U compultn) l"rit t SI D•., C..-1v /\ ll.t5 OU..l.111r 
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ACTl \ ' f. C IRCU IT ASALYSIS ( A C AP) ('-IK lt.ppk o aly l Prkr: S15.ts/ Sl9.9S Obi.tor 
ACAP n 1/.c anaJ01 ci1cui1 dcsil;nt1 '1 alU'"'"tr10 LOGI C SI MULATO R W11h ACAP you ma) an&l)'lC lh t ftjpGn."f of an I C· 
11.-c or pa111~ r tompontntcucu11 (t' .1 .. a u an1utor a mpbfin , bat1d p.au fil 1e1 etc.), Thr d 1cu11 mar be probed at equal 1lt l'/'I 1n 
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101tr-.ncc ..-atu11ia111 In 1hr comron1nu 

ACAr 11 U I)' 10 k a1111nd " "' S1mt1b docnbc •he tile'"'' in 1rmn o l 1hc clitmrnb ind lhcv pl.an-mr nl, 1114 CU'('ult Cucu~I 
dtW"FIP'IOn\ m•> bt' .,...,,donio alltltr or du\r1 1c 10 be 1«a.llf'd 11a Ltm llni t for r1«UllQll 01 td111t11 ACAP 111011.ld be ~n 
of OU) C'UCUll dC'.lll ll.r l ' ' p101r1m hbu l) 

LOG IC S IM ULATOR (Apple oal) ; i&lt.'. RAM) P'riu: nus Ca-t1t/ S11.H OU.11k 
\.i. 1th LOGIC SIMULATOR you mar U MI)' IHI )DUI comp IC4 dt11Ll l Lopc dct.11n • 1th rupn:i 10 s 1• rn. ~I of lllP\lb 10 
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• •ail.able c•rr) dod C)tk lnpuu mt) bt dath d Ul • 11h •lJY~ clod C)'(kim1thlldu?~t:mmti and dt.lay1 ml} be muo ­
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ltd u11n1 lllRES 1r.aphJo Sa..-c )0\11 b1udboud1t11 1111\ll lht t'mun o d1t< h d by LOGIC SIMliLATOR 

LOG IC llES IGSER ( Nanb tat aad CP/ M o aly l """': S.M.t' l>b1r tt t 
LOOIC DE5IONE ll n at1 e;1 t ttJti0tW Compu1 11 A.Jed lk11.1 t11CAl>j prot r• m 'W111111 )'0'-1 mat('l)n• C'fl a l1t Sf and C'Otnph 
um.S d lJ ~U a l 11\Jtt, tabk tihr fu nctional 'P«1fioauofll 1n10 1n opUmUN &»Ju n lo11e tquuu:u1 Th11 rq11• 11on m• ) lht' n be 
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ol a BASJC p101nm "' bi.ch calls In a mathmr 1.& n1u a1r rouunc 10 1tducc ntt1111on umr Ei.ampk : For , 1,·an abk b) Ill hn ' 
1&blt , 1hc tirocr.111111 nmc 1s onlr t"' o m.1111110. LOGI C DES IGNER u ckailr 1 la.11 and po•C1 fol tool for bfJ1ldln1 d111t• I m ­
cuur) . 
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I " CP' I M CHU.t 
Add Sl ~ 10 1hr lm c-' ch1 .l. rt1c pn« for n ch l " floppJ Cu\ t l8\1 W'lfl •tc10ttd C P \\ lo1nu11 P1a ium1 r1111 undu
" "'"''"°11 \lflA \IC or BAS IC-SO 

' l • " CP.fM IH1h 
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DYNACOMP, Inc. 
1427 Monroe Avenue 

Rochester , New York 14618 
24 hour order phone: (716)586-7579 recording
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Guest Commentary: 


Computer Assisted Instruction-

Worth The Effort? 


Fre I\ l1r1~, 
losGoosCA 

Let 111c ~1n s\,·er that question \,·ith an un qui\·ocd 
yes! I a m a French teacher \\·ho h;1s been cxpcr i­
111cnti11g \\'il Ii cornputers in the hi rh schoo l class­
roorn for l\\'o )T~t rs IHHI» I a111 q11itc exc it ed abot1t 
th e use or comput e rs for private drill work, i11divitl­
11al t11lori11g ii' ·o u \,·ill. 

T\\'o · ' a rs ;wo o ur ad ministration purchased 
o ne 8 1\. PET \\'iLh th e hope that it might I ' ad to 
' XP rim c ntation . H a \·in g lon g rc lt th a t co n1put TS 

mi g ht be of' gr a t a id in indi\·idualizi11g in st ru ct io n . 
l approp ri ated th e PET, took it h ome O\' r th e 
s urnm r , a nd <rraclually lea rned co program iL. 
T his \,·as Ill)' fir Lex perien ce with computers. Intl l 
did manage LO mak 'so m e programs for use i11 
Fre n ch and 'pani s h . 

During th sc hoo l yea r 1979-80, \\'C acquired 
three more PET's - through donations from the 
co mrnu11ity. I u s ·cl th ese four m ac hin es ror rev iew 
work with .m y fil'th )'Ca r Fre n c h stud en ts as well a 
for r m edial \\'Ork \\·ith my firs t yea r stucl c nts. I 
req uir cl a ll beginning stud e nts whose progress 
\\·as n ot sat isfactory to m eet \\·ith me after ·ch oo l LO 

\\·o rk \\' it ht he compute r drill s. T h -' )" had to dot hi . 
umil a 111i11imurn prorici e ncy \\'( t · auai nccl. T h ' 
s u cc -- ol'this c ffon was muc h g r a tc r th a 11 I anti­
c ipated. For th e fir st time in my t\\'en ty-f'o ur ·ear · 
of Leaching French I had no stud e nts \\·ith g rad es 
of' For Datt h ·encl uf the firs t semester. 

In th e m ea ntim e, o ur Principal and di stric t 
Sup rinL ·11dc n1 bega n searching for f'uncls to bui ld 
a comput e r labo rato r y. Ge n e r o us loGd ·itizc ns and 
serv ice clubs donated e n o u g h mone · to prm·id ' a 
l;ihor;1Lo 1')° equipped \\·ith ri fLee 11 PET's . Lwo 1 rin L­

rs, a nd 1wo dis k dri\·cs. The s ·lwo l lt as used 
<»C ncra ( rune! m OllC \' LO na\· for Olli . OIH: 111 achinc .
t> ~ I ~ 

l L i. ob \·iou thaL our program i· o ff Lo a <rood 
·tan beca use of ge ne rous, en Lh us iast i · loca l sup­

port. But what e lse is nccc sa r~ · ~ Let me make ·omc 
obse n ·::i rions. S peaking as o ne \\°110 has d ea lt \,·ith 
CO llllll erc iaJ so f'l\\·a rc ror th e past t\\Tllt~· - t\\ ' O yea rs 
( I ha \·c lon g bee n in\'C> h -cd \\'ith oral -;1u r; tl L111gu;igc 
la bs a11cl th e \\Titi 11g o f· 111 ~ 1t c rial s for them) , I k c l 
strongly that n o <tclcquat.e comme rc ia l so l't\, · ~ 1rc \\·ill 
eve r be clc\'elop ·cl f'or schoo l use - Lh c: s t ucl rns 
a i-c .iu s t too cliff T ' Ill to a ll crn· fo r a 111a ·s 111;1rkct 
"Pl roa ·h . T h -rcfo r e a good CAI 1 rogr;1n1 \\·ill 
e xist on ly \\·h e n there: arc L'ach c rs t hrou~hou t th e 
sc hoo l \\·ho arc \\·illing to lea rn e n o ug h program ­
min g to m a ke th e ir O \rn drills. Thi i not cl irt icu lt 
to ac ·omplish . 

Las t s urn111 cr I prese 111 cl a crash e<lllrsc i11 
prog ra11 1111in g in BASIC to o ur Forcig-11 L1nguagc 
De partme nt. T h e re. ult is that we nm,· h ;1\·c co m ­
pute rs rhat spea k Fre n c h , S panish. lt a lia1i. and 
L1Lin . I also o !Tc red ;111 aft.e r :chool co urse to a 
numbe r of' lea ·h e r s f'rom SC \ ' ra ( cl ·part111c: nls . as 
\\'ell as LO SOlll acl mini st rators a 11cl membe rs ol' th l' 
cle rical Lall. W e are \\·e ll 0 11 th e \\'<lY to dcn:lo pin g 
o ur 0 \,·11 librar ~ · of' appropria te sofL\\'<ll'C. 

ff C: :\ I is Lo s ucceed . another !'ac to r is 111os1 
ne -cssa r\'. SLUd ·111 s mu st h a \·e a ccess 10 1he co111 ­
pu t e rs. ( b,·icrn s? \' cs. but too often m ·e r loo kcd . 
\\ c c h ose th e PE.T compute r beca u se iL is a n int e ­
g rated uni t that is cas il ' rn o unLecl on a sma ll G ll'I . 

It is quite easy Lo \\·h ee l o ur mac hi11 es to \\' h <.T C\T r 
th ey arc 11 cccl e cl. \1·h e 11 c \T r 1h c ~1 a rc 11eedccl. I h;1\·c 
itl so trained P.T.1\ . aides Lo o p c i·a tc th e c:o11qrnt c rs 
in th e lab so t hat t 'ach ~ rs ma\' -e nd stm k11t s there 
for s upc n ·isecl drill \\'h e 11 e 1·er it is nee d e d. 

C r\I is not a hd. a11 in st rncti o n ~ d g immick. It is 
a tec hniqu e t Ital helps a stu dent s t ucl~ a 11 cl cl c \-c lop 
mast.Cl)' or·a 11 ~ · material th al requires rcpcti1 io 11 . I 
find it Lo be a \ · er~ · exciti n g rech11i q u c. © 
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Wolves, 
Caribou, And 
Other Problems 
MaNin L. De Jong 
Department of Mathematics-Physics 
The School of the Ozarks 
Pt.Lookout MO 
For a moment let us po tpone the problem of 
wolves and caribou, which is only a specific example 
of a large clas · of problems Lhat may be studied 
with maLhematics and a computer. A mathematical 
model attempts to describe a complex ocial, biolog­
ical, or physical ystem using mather atical tech­
niques, with the hope Lhal new in ights into the 
behavior of the system will result. Attempts are 
made to project the behavior of the y tern into the 
future. Perhaps the most popular example of a 
mathematical model is the now old-fashioned 
lunar lander game. A good lunar lander game will 
simulate the actual conditions involved in a land ing, 
using Newton's niversal Law of Gravitation and 
Newton's second law of motion to provide the 
necessary differential equations. These equations 
are solved by the computer while the operator 
controls such parameters as the "burn rate," or 
th rust. Fortunately, the crash that most of us 
experience is not actual. 

Constructing a mathematical model of a system 
is not on ly entertaining and challenging - it may 
be genuinely useful. Some very useful models have 
been constnrcted that project population growlh, 
availability of natural resources, and the growing 
economic distance between various groups of 
people on this planet. One of the mo t pressing 
needs is a model of the almosphere of our plan t 
that will allow long-range weather forecasting. In 
fact , such a model may be crucial if agriculture is 
go ing to uppl y enough food for the world . The 
vast <1mount or data needed for this project wi ll 
require the use of man y large and fast computers. 

The goal of this article i more modest. It wi ll 
describe a simple biological system invoh ing pre­
dator-s, the wolves, and prey, the caribou. Th 
credit for th 01·iginal work on this subject belongs 
to Alfred Lotka and Vito Volterra whose nam s 
have become attached to the Lotka- olterra Pr da­
tor-Prey Equations. Lotka s concern was with a 
herbivornus animal population that preyed upon a 
plant population . Obviou ·ly their idea can be 
extended to a large number of com pl x biological 
and ocial problems because the highe t form of 
life on this planet is a predator. 

To b gin, we will simpli fy th problem by 
making som a umptions about th wolv sand 
the caribou. Suppose the caribou have an unlimited 
supply of mosses and grasses on their home ground, 
the tundra. Suppose that the wolves prey on caribou 
with no alternative food supply. In other words, if 
the caribou are scarce, the wolf population will 
decline because of starvation. Obviously these 
assumptions are not completely true, but they will 
allow us to get tarted on the problem of how the 
two populations, wolv sand caribou, interact. 
Complexities in the problem can be introduced 
later. Besides our choice of wolves and caribou 
was intended to be more graphic than accurate. 

To find out where you are, you need to know 
where you started, how fast you have traveled , and 
for how long. Likewise, to know the current caribou 
population, you must know what the caribou pop­
ulation was at a previous time the rate of change of 
the caribou population , and the time interval. For 
the moment, we will be concerned with the rate of 
change of the caribou population with respect to 
time. Just a speed (miles per hour) is the rate of 
change of distance with respect to time, we are 
interested in the rate of change (caribou per day) 
of the caribou population. 

Let x be Lhe number of caribou that are a live at 
any time t. The rate of change of the numbe1- of 
caribou with time is symbolized by: 

dx 

dt = change in the number of caribou per unit time (I) 


Do not let the strange looking symbol disturb you. 
It is no different than any other rate, such as miles 
per hour or gallons per minute . 1f dx/dt is positive, 
the number of caribou is increa ·ing while, if dx/dt 
i negative , the number of caribou is decreas ing. 

What determines dx/dt? Any population (peo­
ple, rabbits , bacteria) with an unlimited food supply 
increases at a rate that is proportional to itself. The 
more rabbit yo u have, the more baby rabbits you 
get. Thus, on term in the equation for dx/dt is Ax. 
That is, 

dx 
dt =Ax (2) 

whe1·e A is some number that d pe nds on many 
biological factors . These facto rs include the number 
of calves a caribou mother bears , at what age he 
tarts bearing ca ribou babies, the natural death 

rate of ca ribou in the absence of predators, and 
man y other . 

This brings us to th effect of the wolves on 
the caribou. Let y be the number of wolves that are 
alive at any time. The quantity xy is the product of 
the number of caribou and the number of wolves . 
If we were to identify ach of th caribou and each 
of the waive , the producl .\y wou ld give us the 
number of possible caribou-wolf encounte1·s. 
Clearly, the negative component of dx/dt is related 
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VISMEM: 
P=l60: 
XP=l44: 
YP=56: 

' . ~~Tu::::i <"


CLEAR 

Q=lOO 

XR=l.5*3.1415927 
YR=l: ZP=64 

XF=XR/XP: YF=YP/YR: ZF=XR/ZP 

FOR ZI=-Q TO Q-1 

IF. ZI<-ZP OR ZI>ZP GOTO 150 

ZT=ZI*XP/ZP: ZZ=ZI 

XL=INT(.S+SQR(XP*XP-ZT*ZT) ) 

FOR XI=-XL TO XL 

XT=SQR(XI*XI+ZT*ZT)*XF : XX=XI 

YY=(SIN(XT)+.4*SIN(3*XT))*YF 

GOSUB 170 

NEXT XI 

NEXT ZI 

STOP 

Xl=XX+ZZ+P 

Yl=YY-ZZ+Q 

GMODE 1: MOVE 

IF Yl=O GOT0'
 
GMODE 2: LINE 

RETURN 


Xl,Yl: WRPIX 

220 

Xl,Yl-1,Xl,O 
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THE STAR MODEM 
From Livermore Data Systems 

We carry Apple 11+ from 
Bell & Howell 

PROGRAM YOUR OWN EPROMS 
Branding Iron for PET/CBM $79 

EPROM P111anmmer with soltwan for 111 ROM nnJm. 
Includes 111 nemury h1rdw1n 1nd sottwan to p111gnm or 
copy 2716 ind 2532 EPROMS. 

WDRDCRAFT 80 Wonl Procmor-CBM $300 
Exlremely comprehensive w0<d processing package ID! 8032 
Allows you 10 view lull 11 7 charac ter line on sc reen by using 
"window · approach Suppo<ls all maior printers 

Dow Jones Portfolio Managemenl System S120 
Online access 10 quo tes and dala fD! 6000 stocks ~om Barrons. 
WSJ. and Dow Jones News Service Maintains po<lfolio 
accounflng including tax records. 

6502 7.45 10/6.95 50/6 55 100/6 15 
6502A 8.40 1017.95 5017 35 100/6.90 
6520 PIA 5. I 5 10/4.90 50/4 45 100/4 15 
6522 VIA 6.45 10/6.10 50/5 75 100/5.45 
6532 7.90 10/7.40 50/7 00 100/6.60 
2114-L200 ns RAM 3.75 2513.50 100/3.25 
2114 -L30 0 ns RAM 3.15 25/2 90 100/2.65 
2716 EPROM 775 517 45 10/6.90 
2532 EPROM 17.00 
41 16 200ns 8 tor S20 
S-100 Wire Wrao 2 .65 
Zero Insertion F01ce 24 pin Soc et S2 00 

CASSETTES - AGFA PE-611 PREMIUM 
High outpul. low noise. 5 screw housing. labels 
C-10 10/5.65 50/25 00 100/48 00 
C-30 10/7.30 50/34 00 100/66.00 
AH 01h er lengths available Write for price hst 

RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITI 
IEEE 488 CCITI 

SALE $128 
SALE $199 

$170 
$280 

STAR Modem is the prtce performance leader with a full 
2 YEAR FACTORY WARRANTY. 

RE VERSAL (Sprac len) 32K Apple 28 00 
Super FORTH 48K Apple 40 00 
Energy Miser for PET. Apple, or Zernth 24 50 
Data Manager ILutus) 24K Apple 40 00 
H1s to- Graph (Boyd) 48 K Apple 24 50 
Data-Graph (Boyd) 48K Apple .lQ 00 
Apple II Users Guide tOsbOrneJ 12 00 
Introduc tion to Pascal 1Sybexl t O 30 
Pascal Handbook 1Sybe ) 12 00 
Gr aphics Cookboo for Apple 9 90 
Musical Apphcatton5 of Micros !Chamberlin) 20 00 
Baste FORTRA (Coan) 725 

legal Time Accounting $500 
Allows au tonkl11c processing of mailers by client. lawyer. and 
ac tMly Pr ovides report s on client data. aging analysis. ac t1v1ty 
revenue , and produc t tty lnter1aces with W0<dcr aft 80 

EBS Business System for CBM $600 
Provides extremely comprehensive integra ted inventory and 
accounts receivable packa ge including invOlces, packing slips, 
mail labe ls. statements. deoos1 t silos. and t 7 reports. 

EASTERN HOUSE SOF1WARE 
ROM Rabbtt 42.50 
Cassette Rabbrt 25.50 
Macro Assembler and Text Editor 42.50 
MAE Macro Assembler and Editor 144.00 

(: commodore 

CBM-PET SPECIALS 
i.<.c,, Up lo $375 lr11 m1rcb1ndl1e 
~"V with purchne ol on1 ol

«": following CBM-PET ll1m1: 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor,by Frank Levinson, allows you 
to easily enter. display. ediL and play 4 part harmony 
music. Includes whole notes thru 64 lhs (withdolled and 
triplets). tempo change.keys1gnature. 1ranspose.etc. The 
KL-4M uni! includes D to A converter and amplifier (add 
your own speaker). 
KL-4M Mualc 811rd wllh VM M Prugnm $59.90 

252 Bethlehem Pike 
Colmar, PA 18915 215-822-7727 

I · 
omputers 

8032 32K - 80 Column CRT 
8050 Oual Dis Drive 
4016 Full Size Graphics Keyboard 
4032 Full Size Graphics Keyboard 
8096 96K - 80 Column CRT 
2040/4040 Dual Disk Drive - 340K 
4022 Tractor Feed Pnnter 
CBM Vrnce Synthesizer 
C2N External Cassette Deck 
Used CBM/PET Compulets 
VIC Personal Computer 

WRITE FOR SYSTEM PRICES 

...... EDUCATIONAL DISCOUNTS ••• 
Buy 2 PET/CBM Computers. receive l FREE 

WordPro 3+ - 32K CBM. disk. pnnter 250 

WordPro 4+ - 8032. dtsk. pnnter 335 

OZZ Data Base System for CBM 8032 335 

VISICALC for PET or ATARI t 70 

SM-KIT - Super PET ROM Utllltites 40 


Programmers Toolktt - PET ROM Ul1ht1es 34 90 

PET Soacemaker II ROM Switch 36 00 

2 Meter PET lo IEEE or IEEE to IEE E Cable 40 00 

Dusi Cover tor PET 6.90 

IEEE-Parallel Printer Interface for PET 110.00 

IEEE-RS232 Pnnter Interface for PET 120 00 

The PE T Revealed 
Library of PET Subroutines 

Sourte Hookup over 1000 programs/services 

A B C 

FREE 

51495 295 


1795 375 

995 170 


1295 260 


t 295 260 

795 140 

395 50 


95 12 

CALL 


300 25 


17 00 
17 00 

BB 

Add Sl 25 per orderlor sh1001ng We pay balance of UPS surface charges 
on all prepaid orders Pnces listed are on cash discount basis Regular 
pnces slightly higher 

MIPLOT Intelligent Plotter 
by Watanabe Instruments !Digiplot) 

Has all intelligent functions for producing graphs and 

drawings 1nclud1ng 8 veclOI and 4 character commands. 

Solid and broken hnes can be specified. Character gerl­

eralor for alpha numenc.and symbols. Characters can be 

rotated in 4 orientations. and can be 16 sizes. Coordinate 

axesdrawn by specifyinggraduation interval and number 

ol repettllons. Parallel ASCII interface. t 1 x 17 paper 


SPECIALS 
EPSON MX-SO Printu 475 

EPSON MX-SO FIT Printer 575 

EPSO N MX-70 Prinlu 380 

EPSON MX-t 00 Prfnler 770 

Centromcs 739 Pr inter 750 

STARWRITER 01lsy .Wheel Printer 1445 

Leedex Video I 00 12'" Moni tor 129 

ZENITH DATA SYSTEMS 


219 Video Termina l 729 

289 wilh 48K 2t50 

Ex tra 16K RAM I 15 

Z-4 7 Dual 8'" Duve 2775 


SYM-1 209 

SYM BAS-1 BASIC or RAE-1 /2 Assembler 85 

KTM -2/80 Synertek Video Board 349 


DISK 
SPECIALS II 

SCOTC H (3M) 5• ; · 10/2.85 50/2 75 100/2.65 
SCOTCH (3M) 8'" 101290 50/2 80 100/2.70 
Verbatim 5'I• '" I 012 45 5012 40 100/2.35 


(add I 00 for 5' 1"" Verbatim plastic storage bOx) 
Ver ba t1m8" 0bl Dens 10134 5 50/335 100/3 25 

BASF 5''" 10/2.40 201235 100/230 
WRITE for prices on WABASH Dts s 

WE STOCK MAXELL DISK$ 
Diskette Storage Pages 1O for 3.95 

Disk Ltbrary Cases 8'" - 2 85 5·· - 2 15 


Jll ATARI 800 $745 
.,II'-. All Atari Modules 20% OFF 

ATARI EDUCATIONAL PLAN Write tor delalla. 

A P Products 15% OFF iji 

A P Hobby-Blox 15% OFF 

ALL BDDK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (OsbOrne) 14.00 

28000 Assembly Language Programming 16.90 

PET Personal Computer Gulde (Osborne) 12 75 

PET and the IEEE-488 Bus (OsbOrne) 13.60 

6502 Assembly Language (OsbOrne) 14.45 

Programming the 6502 (Zaks) 10.45 

6502 Applicat ions Book (Zaks) 10.45 

6502 Software Cookbook ( Scel b ~ 9.45 

CP/M Handbook (W/ MP/M) Zaks 11.85 

Practical BASIC Programs (Osborne) 13.60 

Some Common BASIC Program~ (OsbOrne) 12. 75 


WRITE FOR CATALOG. 

http:100/2.35
http:100/2.70
http:100/2.65
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ABSuperGraphics 
by John Fluharty $30 

SuperGraphics provides machine language extensions to 
Commodore BASIC to allow fast and easy plotting and 
manipulation of graphics on the PET/CBM video display. as 
well as SOUND commands 

Animations that prev1oosly were too slow ex 1mposs1ble 
without machine language subroutines now can be pro· 
grammed directly in BASIC.Move blocks (or rocketsh1ps, etc), 
or entire areas of the screen with asingle,easy to use BASIC 
command Scroll any portion of the screen up. down. left . or 
right. Turn on or otf any of the 4000 (8000 on 8032) screen 
pixels with a single BASIC command. In high resolution mode. 
draw vertical.horizontal, and diagonal lrnes Draw a box. fill a 
box,and move II aroond on the screen with easy to use BASIC 
commands 

The SOU Dcommands allow yoo to initiate a note or senes 
of notes (or even several songs) from BASIC. and then play 
them in the backgroond mode without interfering with yoor 
BAS IC program This allows your program to run at full speed 
with s1multancoos graphics and music. 

SuperGraph1cs commands include GRAPHIC. TEXT. RVS. 
SET, DRAW. FILL PLOT. MOVE, PRINT, CSET. CMOVE. 
DISPLAY, PUT. SWAP, PAUSE, and SOUND. 

Please specify machine type and ROM version,disk or tape. 

RAM/ROM 
for PET/CBM 
4K or SK bytes of soft ROM with optional 
battery backup . 

RAM/ROM 1s compatible with any large keyboard machine 
Plugs into one of the ROM sockets above screen memory to 
give you switch selected write protectable RAM. 
Use RAM/ROM as a software development tool to store data 
or mach111e code beyond the normal BASIC range Use 
RAM/ROM TO LOAD A ROM image where you have possible 
conflicts with more than one ROM requiring the same socket 
Possible applrcat1ons include machine language son (such as 
SUPERSORn. universal wedge. Extrarnon. etc 
RAM /ROM · · 4K $85 
RAM/ROM · · BK 120 
Battery Backup Option 30 

KMMM Pascal for PET/CBM $75 

A subset of standard Pascal with extensions • Ma­

chine Language Pascal Source Editor • Machine 

Language P-Code Compiler • P·Code Interpre­

ter (for debugging and learning) • P·Code to ma· 

chine language translator for optimized ob1ect 

code • Run-time package • Floating point cap· 

ability • User manual and sample programs • In­

cludes source code editor 

Specify ROM version (16K minimum). disk or tape. 


EARL for PET (disk file based) $65 

Editor. Assembler, Relocater, Linker. Generates 
relocatable object code using MOS Technology 
mnemonics. 
Disk file input (can edit fi les larger than memory). 
Links multiple object programs as one memory 
load. Listing output to screen or printer. Enhanced 
editor operates in bo th command mode and cursor 
oriented "window" mode. 

FORTH for PET 
BY L C. Cargile and Michael Riley $50 
Features include: 

full FIG FORTH rrodel. 
all FORTH 79 STANDARD extensions. 
structured 6502 Assembler with nested dec1s1on making 

macros. 
full screen ed1t1ng (same as when programrmng in 

BASIC) 
auto repeat key 
sample programs 
standard size screens ( t 6 lines by 64 characters). 
t 50 screens per diskette on 4040.480 screens on 8050. 
ability to read and write BASIC sequential files 
introductory manual 
re ference manual 

Runs on any 16K or 32K PET/CBM (including 8032) with 
ROM 3 or 4. and CBM disk drive. Please specify configuration 
when ordering 

Available soon 
Metacompiler for FORTH $30 

simple metacompiler for creating compacted ob1ect code 
which can be executed independently (w1lhoo1the FORTH 
system). 

CBM SOFTWARE 
Legal Time Accoonting Package 
Medical Accoont1ng Package 
Complete General Accoon11ng Package 
Comprehensive Investment Analysis Package 
Dow Jones Portfolio Management 
Personal Tax Calculator 
Tax Preparation System 
Information Retrieval and Management Ard 
Wordcraft 80 Wordproccssor Package 
Pascal Development Package 
Assembler Development Package 
Intelligent Terminal Emulator 

SOFTPACK-1 from Competitive Software 
16 games and ut11111es lor PET 

MICROREWERSI for PET by Michael Riley 
Super Machine Language Version of Othello 

S135 
65 

445 
400 
325 
295 

99 
30 

25 

tO 

[tEHIL[ ~~i~,~~~~ 
Fo• CBM P(~ RE~A~~l~~l~~s~ 

Flex File 1s aset offlex1ble, friendlyprograms to allowyoo lo 
set up and ma1nta1n a data base as well as print fi les with a 
versatile Rep:Jrt Writer or a Mail Label routine Programmers 
will find it easy to add subroutines to their own p-ograms to 
make use of Data Base Illes 

RANDOM ACCESS DATA BASE 
Record size limit is 250 characters The number of records 
per disk is lim11ed only by the size of each record and the 
amoon of free space on the disk File maintenance lets yoo 
step forward or backward throogh a file. add. delete ex 
chdnge a record,go to a numbered record, or find a record 
from aspecified held The Find command locates any record 
when yoo enter all (or a portion of) the desired key field. 
Freid lengths can vary from record to reccxd provided the 
sum of the fields does not exceed the size of the record This 
allows maximum packing of 1nfcxmat1on The file can be 
sorted by any field Any held can be spec1f1ed as a key held 
at any time. Sequential files from other programs can be 
converted to random files. and random can be convened to 
sequential. Maximum record size, fields per record, and 

PAPER-MATE 
60 COMMAND 

WORD 
PROCESSOR 

Paper·Mate 1s a full-featured word processor 
lor S29 00 by Michael Riley Paper-Mate incor· 
porates 60 commands to give you full screen 
editing with graphics for all 16k or 32K PETs. all 
printers and disk or tape drives II also includes 
most features of lheCBM Word Pro Ill. plus many 
add1t 1onal featur es 

For wri lin tex , Paper -Mate tias a definable 
keyboard so you can use either Business or 
Graphics machines Shift lock letters only or 
use keyboard sh11t lock All eys repeat 

Paper-Mate text ed1tmg includes floating cur· 
sor scroll up or down. page forward or bac and 
repea ling insert and delete keys Text Block 
handling includes transfer delete. append save. 
load. and mse11 

All format1111g commands are 1rnbedded in text 
for complete control Commands include margin 
control and release columnad1ust 9 tab settings. 
variable lrne spacing 1ust1fy text cen e1 text. and 
auto print form lei er (variable bloc ) Fi fes can be 
lrnked so tha one command prints an entire 
manuscript Auto page pag headers. page 
numbers pause at end of pa e and hyphenation 
pauses are included 

Unlike most word processors PET graphics as 
well as text can be used Paper- Mate can send 
any ASC 1 t code over any secondary address to 
any printer 

Paper -Mate works on 16K 01 32K PETs with 
any ROM cassette or disk. and CBM or non· 
CBM printers An BK version 1s mthe planning 

To orde1 Paper- Mate speci f machine and 
ROM I pe 

On Tape (with manual): ......... $40.00 
On Disk (with manual)....•..... $42.00 
Manual Separate. .. .. .. . . . .. .. S 1.00 

MAILING LABELS 
When record size is 127 characters (typical for mailing list). 
each disk can handle over 1000 records (about 2800 with 
the 8050 drive). Labels can be prmled any number of labels 
across.and in any column pos1t1on Any number of fields can 
be printed on a label in any order,and two or three fields can 
be iOJned together on one line (lrke lust name,last name, and 
Hite) A "type of customer" field allows selective printing. 

REPORT WAITER 
The contents of any field can be placed.in any column 
Numericscan be decimal point justified and rounded to any 
accuracy. Any column can be defined as a series of math· 
emat1cal functions performed on other columns. These 
functions may include+. - . x./ .%. and various log and 
trig funct10ns. Results o opera11ons such as running total 
may be passed from row to row At the end of the report a 
total and/or average can be calculated for any column. 
Complete record selection, including held within range. 
pattern match. and logical functions can be specified 
1rd1vidually ex mcomb1nat1on w11h other parameters 

Flex File was developed by Michael Riley. 

Flex File System S60 


Specify machine size (32K recommended) and ROM type 
for both disk and computer 

order of fields can be changed at any time. 
SUPERSORT by James Strasma $35 1--------------T"""------------t

PERSONAL SOFTWARE 
Low Cost Disk DriveSupersort is an excellen t general purpose machine M1crochess 17 00 

language sort routine for PET/CBM computers. 
Sorts both one and two dimensioned arrays at 
lightning speed in either ascending or descending 
order. Other fields can be subsorted when a match 
is found, and fields need not be in any special order. 
Sort arrays may be specified by name. and fie lds 
are random length. Allows sorting by bit to provide 
B categories per byte. The routine works with all 
PET BASICS, adjusts to any memory size, and can 
co-exist with other programs in high memory. 

P'k 

Checker King t 7 00 
Gammon Gambler 1700 
Time Trek 13.45 

~~I~?: Pa~~~---··· ---- ---······-------·------~-~~-~ 
HAYDEN SOFTWARE 
Complex Malhematics t2.70 
Engineering Ma thematics t2.70 
General Mathematics t 2.70 
MCAP. Circuit Analysis Program 21.00 
Energy Miser

A B c t 
24.50 

For PET/CBM 
PEDISK II from cgrs Microtech is a new system 

ready to plug into large keyboard PET/CBM systems. 

The package offers speed, reliability, and I BM 

compatabihty. 

Complete system prices with DOS and cable: 

5.25" 40 track, 1drive, 143K $560 
5.25" 40 track, 1 drive, 286K 690 
8" IBM 3740 format, 77 track. 250K 995 

WRITE FOR CATALOG 252 Bethlehem I e 215-822-7727 ompu ers Add $1 25 per order for shipping We pay balance 
Colmar, PA 18915 of UPS surface charges on all prepaid orders 

http:placed.in
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to the numbe r o f' ca ribou- wolf' e nco u n ters. H owev­
e r , not eve ry e nco u m e r lead s LO a ca r-ibo u d ea th ; 
th e wo lf ma no t be hung r y. T hus, th e negative 
compone nt o f clx/dt is -Bx wh e re Bis a num be r 
th a t re presents the fraction of ca ribou-wolf' n­
counte r·s in a g ive n pe r-incl or lime th a t lead lo a 
ca ribou d ea th . Thu -, th e final ex pressio n f'or th e 
ra te of chan ge of ca ribo u pe r unit ti me is: 

dx 

dt = Ax - Bxy (3) 


T urning ne xt to th e wol ves. we must find th e ir ra te 
o f ch a nge with re: pect to tim ; th a t is, d y/clt , th e 
cha nge in th e numbe r of wo lves pe r uni t Lim . T he 
"xy" te rm in Equ atio n 3 i "bad " fo r caribo u , bul 
good fo r wolves becau. e it reprc e n Ls mo re ca ri bou 
ea te n. In ge ne ra l we ca n " )' tha t wh a t is bad for 
car·ibo u is good fo r wolvc , a nd write: 

!!)'. 

dt = Cxy - Dy (4) 


whe r-e C a nd D a re numb r. th a t d epend o n a 
la rge nu mb r o f bio logica l fa ' tors. Eq uat io n 4 
show th at. for p reda t<ffs with a limited food ·u p pl , 
a n excess of p red ators (th e 'Dy" term in Eq uatio n 
4) can have a d e trime llla l e ff Cl On the numb 1· of 
pred ato rs. 

Be for o ntinuing, le t m -·point o ut th e mo re 
o r le s o b\'i u u. fac t that I a m 11 · ta b io logist a nd I 
do no t p ret nd to be a ble to de t rm ine the co nsta nts 
A, B , C a nd D fro m biologica l da ta . A lso. the 
p urpose o f this pa per is nOL to re n ect in a n nega ti ve 
way o n the wolf. As a pred a tor he is p robabl y far 
I ss h a rm ful th a n huma n be in gs. 

Mea nwhil e, back o n the tundra, we would like 
to find ho w t he numbe r of ca ri bo u , x an d the 
numbe r o f wo lves, y. ,·ar with tim e . T hi s p roble m 
will be o lved in th sam e wa 1o u wou ld calcula te 
a imple ra te p roble m such as dri vin g a ca r. If yo u 
a re prese nll y 50 miles fro m home, a nd you trave l 
for an additio n a l three ho ur·s a t 55 mil es per h our, 
the n o u will be 2 15 mil es fro m ho m e. 2 15 = 50 
+ 55*3 . 

In the sa m wa , th e numbe r of ca ribo u a t 
time l is equa l to the numbe r· of ca ribo u a t a tim e l 0 

(earlie r ) plus th e 1·ate of cha n ge o f caribou tim es 
th e time el a p sed be twee n I a nd /0 . ln equ ati o n 
fo n 11: 

dx 
x(t) = x(t0 ) + dt (t-t0 ) 	 (5) 

N ote the simila rity be tween thi · ta te m e nl, Equa tio n 
(5), a nd th e exa mple in th e pr cedin g pa ragra ph. 
A simila r qu a tio n may b wriue n for the wo lv s : 

y(t) = y(t.,) + ~ (t-t0 ) 	 (6) 

Our calculatio n proceed in very sm a ll te p s 
beca u se both dx/d t a nd d y/dt cha nge with x a nd y. 
We begin with some initi a l po pula tio n , a x0 a nd 
Yw We calcul a te dx/dt a nd d y/clt a t these two va lu s 
o f x

0 
a nd y0 Next , multipl y by th e sm all tim inte r­• 

va l between l a nd L0 , and add th e results to x 0 a nd 
as in Equatio ns 5 and 6. Re peating th e p rocessy

0 

over a nd ove r aga in p rodu ces a ta bl o f va lues for 
x. a nd )' a t va riou · tim es l , subsequ n t Lo o ur ta rtin g 
ttm e. 

Befo re giving a BASI C prog1·am Lo predict th e 
numbe r o f ca ribo u a nd the numbe r· o f' wolves, we 
no te that a ·ta bl e conditio n dues xis t in which th e 
number of wo lves and the number o r ca ribou a re 
co nsta nt. If x0 and y., a re th e beginni ng values for 
the numbe r o f ca ribou a nd the num be r o f wolves 
re p cti ve ly, a nd if: 

xo=§, Yo=: 	 (7) 

th e n bo th d x/dt a nd dy/d t a re zero, a nd the re will 
be no cha n ge in e ithe r po pula tio n . 

y

For purpose o f illustr·ario n , we cho e A = 2. 
B = .0 I C = .0 I , an d D = 8. W ith th e. e cho ices for 
the co n la nts, a cho ic of x0 = 800 caribou and 

0 = 200 wolves g ives a sta ble po pulatio n for both 
species. T h ese co nsta llls a nd ini tial a nim a l popula­
tio n · d o no t have th ir fo undatio n in b io logica l 
rea li ty; they m r ly · 1- e to illust ra L ·iwatio ns 
a nd u· nds tha t can o cur in pre d ator-pi· )' re la­
tion hips. Pe rhap a much sma ll e r p pu la ti o n o f 
wo lves ca n actually contro l a much larger po pula tio n 
o f ca ribo u , but for o u r pu1-poses it is nice Lo kee p 
th numbe rs of eac h po pulatio n in a range so th ey 
can both be plotted o n th sam e g rap h . a ture i 
rar I th a t acco modating. T he program in Listin g 
I ca n be u sed to see how the numb r of caribo u 
a nd the numbe r of wolves ch a n ge with time, d e­
pe nding o n the initi a l va lues chose n fo r x0 a nd y"' 

Befo re d es ribin g some o f th e re u lts, le t us 
examine the d e ta ils o f the prog ra m . T he fi rs t fo ur 
statem ents should be o bvio us. Sta te ment 50 simply 
print the curre n t val ue o f th e time, th e ca ribo u 
po p u la tio n x, a nd th · wolf po pula tio n y. No te t ha t 
th e print sta te me nt 'd resse up" th ou tp ut va lues 
o ft and ro unds x and y to th e nea 1·es l who le numbe r-. 
The d a ta a re much imple r to r ead whe n placed in 
this form . Sta te m e nts 60 a nd 70 ca l u late t he ra tes 
of cha nge of t he caribou a nd wolf populatio ns. 
T h y correspo nd to Equ a tio ns 3 a nd 4. La te me nts 
80 a nd 90 a r e BAS I · equivale nts o f Eq ua tion s 5 
a nd 6 . o te that our Lim e interva l is 0 .005 (the 
unit a re a rbitra ry; if you wish , you m ay think of 
th uni t. as d ecades). ta te me nl I 00 upda te· th e 
lime each time a roun d the loop . Sin ·e th re a re 
numerou s calculatio ns, we chose n o t to print all of 
the re ults. Sta te me m I I 0 selects va lues o f I = 0 , . I , 
.2 , ... , 1.0, 1.1 , .. . fo rprintingthecurr nt po pulatio n 
data, skippin g inte rmediate valu es of t. 

Listing 1. 
A ·BASIC program to solve the Lotka-Volterra 
predator-prey equations. 

10 	 PRINT " INPUT THE STARTING POPU LATIONS 
OF CARIBOU AND WOLVES. " 

20 	 INPUTX,Y 
30 	PRINT " INPUT THE CONSTANTS A, B, C, AND D 

FOR THIS PROBLEM." 
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By Netronlca 

ASClllBAUDOT, 
STANDALONE 

Computer
Terminal 

aBTGt8\~l'VII+togo111°2!+~/I....,. 
~·..-"''()t+,-,10123456789:;<=>? 

MICDEF<itlJklllQIQRST\MIX['\]"_ 

'abcdtfghij~lftno~rst~vvx'JZ<:>-1 

NEW!!!-THE ELECTRIC MOUTH* 

for SIOO, Elf II , Apple, 
TRS-80 Level w 

~·rom $99.95 ldt - ~ 
Now - teach vour com ­

puter lo talk, dramatically 

increasing the inleraclion 
 ELfll
between .vou a nd yo ur VERSION 
machine. 
Thal's right: the ELECTRIC MOUTH ac· Principle ol Operation The ELECTRIC 
tuaUy lets your computer talk! Installed and MOUTH stores words in th eir digit a l 
on-l ine In just !11inul.cs. il's n;ady fo.r spokc.n- equiva lents in RO Ms. \Vhcn words. phrases. 
language use 1!1 ofhce•. b~mess., mduslnal and phonemes arc desired. they arc si mply 
and .comm;rc1al epphcallon~. an gam!?5· cal led for by your program and then §!.'n­
sp~oal pro1ects; R&D, ed ucation. secunty th esizcd into speech. The ELECT RI C 
deV1a;s-;- lhere s no end to the ELECTRIC MOUTH system requ ires none of you t 
MOU rH s uscfuln es5. Look al lh t.-se fea - valuable memory space e.~cept for a few od­
turcs: dresses if used In memory mapped mode. ln 
·	=~b~~,1~~~.1h~=~,e:=:~;:; most cases. output ports (userselec1able) are 

phr•Sft. used. 
• £,panda~c on-boat'd up 10 thoLJS.,j.nds o1 ~·ord> Spoken Mair.rial Included 

;md phrbO Uust add addllional sptteh HOM.s a"" 11',. t. ~.H.'\IY C0'"11C:111. IF.rt J\Jl, l'll 
they bet:ome 'wail•ble), t\\U t.ICllrY 111\M,IJI IJ~ K.'l."i" 

LIOU.I -.1-.:t:IY Uf)ilU.lt IF..O:..'>t.Jt MAil; 
+HIM 1111'11MUI Ulll.1AR IJJ.111 Mt.• Four modcl!il, which 11luR dlrrcll)•inloSIOO. i\1>pSc, 

Elf II and TRS.IO l~\·d II curn11ulcrs. llYl lltftl""'" f)ll\ \"'-o UIW Mt-:.\llY 
• Gel h lo talk b)• uslnx (ilhcr lla1.ic m m.i:hine .._.){ \111 110' IQl.""l UJWtlt lttclfT 

'\HI '" 71.IU) 1.JOOIM V-\111: ...._ 
-.£QJ'\(l1 "'1 "\U'JJU; 11JI\\ J.lllJ <er 

~iu:,;-=~~~ :,Ju:di'c-.omplete in~ruaton~ [H;lll "l·A." H...t!l Ml-:la 

• Use..,, Nal lonal Semiconductor's " DiRil•llr.er'' II'- 1"D n 1-l. \ lllJ.J ?.t'AU. 
t. IJ:\'f'" Al LAil.i>~ \ U'l" SP£W 
i wn.n. C.Al'\ctl. C.li Mi-.irn. STAR~~'5trm . 

• ln clud~ on-board audio .11mplilier and s,pcalr.tr. rtlllt\U :.'\ t .A...Q.; t.AAM '>;EJ\k Sf...k'r' 
with provi s ion s for ex ternal sp t akcu and m1 r1u1:r-. c E:'<>T r:MFAT ...l'\tlltM SfOP 
ilmJMifle-r. rn-·ny, ~IJ:Rt7.lt.'-} l,Rf""rflt Of OIA.' 

..,mr., 1CJHFJ0"1.n1..r 1111\"f on mE
• A&h • nrw djmen)ion 11nd '-' C1temenl to pro- '>f \T.,,11 '\ .1'..\f.°'"llJ I. lllCll U' TI\l£ 

1nmmlna. kh you modi fy nb.t~ proaram" and Dr.IHI!' t-\1,"lU-"'l" 1111",llUI 111•1 TRY 

a•mn to •dd spolr.rn announcemrnb of ~h~ '"l n1' '"-""IJ. r llllt M O\UI I,. 
"T\\P~·1y t SUJ...O I' VAltl'-1111."" \OU

wamln1•. rtc. m111n i:n1,1<;;Q1r..11. '"m.... 1U111~1 \\'\Jt.111 
• 	f n,. 1al~ lo fu,.l minuln 11 1MIY I l,VO 1... 11.J:A-..; 


nnv 11 1rJ 1.. 11 1'U r'­
...t1. ~ :~11;~~:,./;';:;tf" ~~~~I'.~'.~"-:;;:.;.:,~7!",~~~~~ -.a~n 111\t\4" .. llU l'll"I 

!~::J:I:~::~ ·nt"i-lfl ...,.,,, I u "' II"~ ln11hnur~ '" n t.... lhl ••mrlo"1t• ..1!ptut "Jl'll..rn "~ .... ,,., lrti."f 


:c~~1:e~~.iu·s.A~Cr:di1 c.~: Bu~:r:Ou~s~d~ ~~~. rOOROEitCALLTOLLFREE soo.·;43~;428= 
: To Ord t rFrom C:onnettlcut Or t'or TcchnlcalAssistance, F.lc.,Cull t203) 354~9375 : 

:NETRONJCS R&D t.TIJ. Ocpl. g:~~son'tJc~~c~trc:~i~:=%~.:~c::.c1e1Money ~rder : 
:)]] Utctlfl f'ld lOld, Nf"W Mlllord,CTOl716 ACCI . No. 	 : 

= ~ ~·,';~~;:: 11!~~ ~~·::: ~ .~~~.~: .'.'.'. ~ ·l.1;~., Slgn11u1e 	 f. 1 p . nau:___ : 
• Q Elf ll ~ IJl'fll\c til tu lll" \.11 .,,,,,,,, ••••••• Sff.U ~~·,~~ 	 •:§;::_~~':ii~~~·~.;.;;.:.: . i;: ::::: :::~~! Address 	 t:•"·w ~m't.., • lrnl " '"-...t .,,.,, ~· SJ,m 	 • 

1 1 1

• P"•lt 4 111uou•1 .. Co1u• , .., odol HI,.. I•• Clly 
• T·ulfo' ,..• I ~ ~l i e 7jp ________•....................................••.................... 


.w·.• ,.. .._. ·.. ·'. ·d·~~ ._ 1zar..-__ 
From Datasoft Inc. 

A powerful wordprocessing package for the ATARI 
computer. Has over fifty commands for edi ting and 

formatting your text. Requires an Atari 825, 
Centronics 737 or Epson MX-80 printer, 32K RAM, 

l/O module a nd one disk drive . 
Cat No. 3140 Atari 400/800 	 $99.95 

August Software Specials 
For your Apple 11/Jl ..L 

(All require 48K RAM & Disk) 

Cal No. 3083 Sabotage (On Line Sys.) ......... . S24.95 

Cat No. 3110 Pool 1.5 (l.D.S.I.) ..... .. . . .. .. . ... S34.95 

Cat No. 3134 Space Eggs (Sirius) . . ... . .... . ... S29.95 

Cat No. 3135 Pulsar II (Sirius) . . . .... .. ........ 529.95 

Cat No. 3136 The Warp Faclor (Slrategic Sim.) .. S39.95 

Cal No. 3156 Raster Blaster (Bill Budge) ........ S29.95 

Tell us you saw our ad in Compute and we 

pay UPS ground shipping and 


handling . (USA only). 


How To Order 

Order by phone or by mail. Pay by check, 

MIC, Visa or C .O .D. (COD $1.40 addl.) 


Offer good in USA only. 

Expires Sept . 1, 1981 . 


EL.ECra.DNICS 

19511 Business Ctr. Dt., Dept. GS, 

Northridge, CA 91324 
(Outside Calif.) (800)423-5378 

(In Calif.) (213)886-9200 

Write or phone lor your FREE copy of the 
HW Electronics Cata log u 

http:i:n1,1<;;Q1r..11
http:spolr.rn
http:1CJHFJ0"1.n1
http:IJ:Rt7.lt
http:s,pcalr.tr
http:DiRil�llr.er
http:Uf)ilU.lt
http:11inul.cs
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40 INPUT A, B, C, D 
50 PRINT INT(IO*T+ .001)/10; INT(X+0.5); INT(Y + 0.5) 
60 XP = A*X-B*X*Y 
70 YP=C*X*Y-P*Y 
80 X = X + XP*0.005 
90 Y = Y + YP*0.005 

100 T=T+0.005 
JJ O IF ABS(lO*T-INT(lO*(T+.OOOOJ)))<0.00001THEN50 
120 GOT0 60 
140 END 

Table 1. A sample run of the program in Listing 1. 

INPUT THE STARTING POPULATIONS OF CARJBOU 
AND WOLVES. 
? 1000, 200 
INPUT THE CONSTANTS A, B, C, AND D FOR THIS 
PROBLEM 
?2, .01 .01 , 8 
0 1000 200 
.I 980 243 
.2 921 283 
.3 836 307 
.4 750 305 
.5 682 280 
.6 640 244 
.7 624 205 
. 8 631 172 
.9 657 147 
I 698 130 
1.1 753 120 
1.2 817 118 
1.3 885 124 

Table I shows how the com put ·r prints the 
1·e ult · 011 m , IM 6-. Th r su lr · ar be l tudied 
by g1·a1 hing the number of ca ribou and th numb r 
of wolves as a funCLion of time. However, even a 
bri f tudy of the results in Table I ca n lead to 
ome conclu ·io n . R cal l that 00 aribou a n I 200 

wo lves g ive a stable (natu re is balan ·ed) population 
for both car ibou a nd wolve-. Try these va lue in 
the program. Tote that in Table l we began with 
1000 aribou and 200 wolves representing an 
ex ·e of aribou . P rhap it wa a better than 
av rage a l ing year fo1· caribou. l 11 an case, the 
caribou population b gins to decline, while the 
wolf populat ion increa es. The wolv aJso' benefit" 
from the ex e of G:ll'ibou . However, at about 
l = .3, the ca ribou ar nea r th eir stable leve l but 
now there i an exce s of wol es. Thus th e caribou 
popu lation cl clin below the stab! · level and th 
wo lf population also cleclin s beca use there are too 
few ca ribou to ustain their numb L. When the 
wolve ha declin cl below abou t 2 0 wolv at 
I = .7, the caril ou popu lation begins to climb be­
cause there are too few caribou to sustain the i1· 
numbers. When the wolves have declined belo\' 
about 200 w Ives a t I= .7 , the ca ribou population 
begin. to climb because th re 'tre ·o few wolve . 
Th decline in th wolf population 11cl at/= 1. 2 
when the car ibou popu lation exc eels 800 aga in. 
The entire c cle repeats itself over and ov r again. 
A graph of the ere ults i hown in Figure I. ote 

that the peaks in the wolfpopulation/o//uw the 
peaks in the caribou popu lat ion. The dips in the 
wolf population al o come at later time than the 
dip in the caribou population. A slight increase in 
the peak and a slight d ecrease in the dips is ob­
served as time g son. This is a r suit of th crude­
ne s of our technique. An acw a l solution wi ll re pea t 
itse lf. At leas t we obtain some idea of what happens 
when the table population is disturbed . 

Figur I sugge ts some things to u·y ~ r our­
s If. What happens when the re are too f w caribou 
(le s than 800) and too mall)' wolves (more than 
200)? What happe ns wh n ther is an xc ss of 
each species? What ha pp ns if there arc no wolves? 
No ca ribou ? Suppo e that aribou has ucldenly 
becom ver popular in r taurants and that th e 
caribo u he rd i reduced to 0 bef'or we 1·ealize 
that the caribou are al mo t extinct, and we suddenly 
quit hunting them (leaving 0 ca ribou and 200 
wolves). What will happen in this ase? Try to 
predict what happ ns b fore you run the program . 

Eq uat ions , 4, 5, and 6; th computer pro­
grnm; and the gn1p h of the re ult · mak ·up our 
mathematical model of the caribou and the wo lves . 
It can be modifi cl by addi ng add itional complex i­
ties. Whatifthe ·upplyofgrass son th tundra is 
limited and the r is intrasp cifi · ompetition? 
What happens if the caribou sometimes kill 
wolves? 

I wou ld like 10 acknowledge the inspiration I 
r ceived from 111)' umerical Analysi clas ( um­
m r 19 0). I \\ Ou lcl a lso li ke LO acknowl dge David 
A. Smith 's book, INTERFACE: Calculus and the 
Computer, (Houghton- Iifflin , Boston, 1976) 
where I first en ounte red the pr dator-prey prub­
1 m. This book is a n xc I le nt our e for a large 
variety of calcu lus-r lat d prob! ms that ·a n be 
solved with a com pu ter. Anyon who has had one 
or more courses in calculus sho uld profit from this 
book. 
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Figure I. The populations of caribou and wolves as a 
function of time. Initial populations were 
X0 = 1000 caribou and y0 =200 wolves. 
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WHAT'S NEW?  
Consumer Computers announces it 's lowest prices ever. 

Apple Add-Ons Apple II Plus Computer 
Language Sy.,tern w1Pasca1  
Hayes Mtcromoaem II  
NovatJon Apple-Cat II  
Vldex Vldeoterm 80 w/graotuc::s  
Z80 cr050ft ·Caro  

6K Ram Caro M<:r0>oft 
ABT Nurrcnc Keypad (Ola or new hyDrO) I  \Alf Vo<:e Music Caro 

5peechl1nh 2000  
Alpha 5yntaun Keytioara 5}'5 tem  I  
Corvu5 10 MB Naro Dr:>h  
Lazer LOvJer Cas.e PUs  
M<:ro-5cr Drsk Drives (AdO & A 70)  
55M AIO 5eria1.Parallel Cara A& I  
ThunaerCtoch Plus 16K 48KInt ger or Applc-;ol H t 11mwdrC Ca1d 
Graphies Tat>!<:t 
Parallel Pnnter lnter1dC ·Carel 
111Speed Seua1 ln tertacc Carel $1025 $1129 
Smanerm 60 (O(umn V1Cleo Carel  
MusOystem 11 v ¥ 

Disk II DriveArD - DIA Interface 
Clock/Ca enaar Cara 
5upcrtalker 50·200 w/controller $519 
flomplu5 • Caro  
Clock.Ca' · naar Modu' (CC5)  Disk drive w/out controller 439 
f\!!iyncnronous rlcll In erfacc Cara tCCS 
We carry all CC5 hdroware We carry the Apple Ill 

FREE CATALOG! CALL FREE!Please mail us your name and address 

Solution Software for the Apple II. 
V1 K.dlt. 

CCA Data Managemen 
DB Ma5ter 
Wo<05tar (Apple 80 COi ver )  
0e5ktop Pia II  
AJP!ewnter  
Ec1syv.tr1ter  

eplOt 
PeclCri rce Bu:::.i 

005 TOOikit 
Dow Jone5 Portloho tvalua or 
DoN Jones Nei.A/5 & uote5 Re er 
A:>Ple Fortran 

Atari Personal Computer 

ATARI 800 16K $ 749  
Atari Accessories 

a 10 Program Recoroer 5  
810 0.5k Drive a49  
850 lnterfac MO<lule 159  
I 6K Ram Memory MO<lule 89  

Please call us for an Atari 5oltv.:a'e Lt5t  

800-854-6654 
In Cal1torn1a and outside continental U.S. 

(714) 698-8088  
Warehouse (714) 698-0260  

Service (714) 460-6502  
TELEX 695000 BETA CCMO  

AVAILABLE NOW 

The NEC Microcomputer  
Please call for more details.  

Exidy Sorcerer II 

.®*ii'  
5 · 100Unlt 449  
Word Proces>lng Pac 179  
Devetopment Pac . 89  

PMC-80 Micro Computer 

Ohio Scientific 
Challenger 
Computer. 

4P $549 

$599 

IPMODll 

Epson MX-80  

$499  
5'1entype w/Apple lntertace  

Epson MX 60 ffl 649  
Epson MX· IOO 629  
Epson MX-70  

Paper Tiger ID5 4d5 729  
Paper Tiger ID5 ·460 1099  
Paper Tiger ID5·560 1450  
Qume 5prrnt 5/d5 2495  
Anaa"" DP· 5001 w/2K Bulfer  

C ltoh 5tarwrner 25 CPS I 9  
C lloh 5lilrwmcr as CPS 2249  
Centron<:5 7 7 6 9  
Watanabe D1g1P1ot 1149  

Save on Video displays. 

l\mdeM.ee<Je•VKleo 1001 2" 6&W  

Amdek \rt1tdc.n1J I y · Cok:>t 359  
NEC 12" l Gteen f'hO>pller CALL  
NEC 12" f\GB ril- fle5 COior CALL  
Pana5<n< I y· COior 4a9  
5anyo9 .. B&W 159  
5anyo 12·· B&W  

5anyo 12" I Green f'hcr.;pner 279  
5anyo I Y ' COior 419  

Printers, Etc. 

l 

Wf' c•rry much mote t.tt..n listed. call "'" roll f rtt 
0tder liM to our comP'ete prke list. 

How to Order 
Oraerrng 1nf0<maoon Phone orders using Vl5A. MA5 TEfl· 
CAflD. AMERICAN EXPflE55. DINEf\"5 CLUB. CAflTE 
BLANCNf, bank wire l!an!Jer. or certified check. 
money oraer . or per50nal check (allow ten aa,,,. to clear ) 
Unless prepa<l with cash. please aaa 5% for shipping. hanOI· 
mg and 1n5uranc.e (minimum 'ii5 00) Califorma residenl5 aaa 
6 sales ta!< We accept CODs, OEM's, lnsututrons ana cor· 
porations please send tor a written quotatJon AU eqwpment 
1s subje(t lO pnce change and ava11abll1ty without nonce AU 
equipment is new ana complete with manutacturer·s warran· 
ty (usual 90 day-5) 5nowroom puces may drtter tram mail 
oraer prKe5 

Send orders to: 

CS@DLJ0Q[]UiliJ@[f 
CS®Oilil[g)Q!Jn@[f0 

Mail Order  

8314 Parkway Drive  
La Mesa, California 92041  

5 -100 Cards 

SSM 
Z·80 CPU CB·2  
IQa 2 p + 25 liO  
VB·3 80 • 24 VID!:O • . .  
VB·3 80 • 48 VIDfO .  
BV·2 VIDW . . . . . . . . .  
PB! PflOM Pf\Gl"'Mll & EPflOM BOAf\O  

ccs 
280 CPU 28 10 .  
6<1K Dynamic RAM card  
l 6K 5tatlc RAM 2 MHz  
16K 5talJC RAM 4 MHz . .. : . .. ..  
Dbl. Density f loppy Controfler .  
12 510t 5 · 100 Mainframe . . .  

Kil 

2 19  
169  

.329  
369  
159  
139  

n/a  
n/a  
n/a  

. n/a  
n/a  
n/a  

Assim & 
Testea 

279  
249  
3 79  
429  
2 19  
199  

229  
499  
249  
269  
299  
349  

http:Clock.Ca
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a n swer .. what if ' " <p1cs1ions wi1h Creative Financing 1h confid e nce Lha1 all i111port a 111 
!"actor a re Lak e n inLo acco unt.Software For Apple 
\Vh e L he r \'Ou i 11 \ 'CSL in ho11ds . 

1\ 11 e ,,· . ol"Lwarc pac kage for sLocks. income prop Tl~" or 1n1s1 
C\";tluatin g- loa ns a11cl im-c. 1 m e 111 s dc.:ecls. or ~ ·o u j 11 s1 ,,·;1111 10 clc1cr­
has jusL bee n a nnounced b\· Lh e minc th e I l"ll C COS Lof" \ "Olli" ho111c 
m ake r .- or I h e Tax Pre p arer and mongag o r con . umc.:r loan. this 
Rea l EswLe A n a lyze r. C R EA.T I\"[ package is uscf"u I. 
FI \ NC I :'\ G b); H o \\·a rel o fL i - Among th e l •clrnical ca p ;1bil ­
sop his Li ca1ccl I uL fr iend ly sof"L,,·arc iti cs 01"1 h c . of"1\1·a r ·;ire co n1 p11 1;1­
1 h aL clear. l he fog c rca Led b~ · Lions of" n.:1u r11 -011-i 1l\'cst111 ' Ill. 

wcla ··s sophi ·ricaLecl loan pack­ i1nc rnal ratc-of"- r c1 ur11 . 11e1 
ages , com plc x tax la " .· . ru n a ,,·ay pre ·ent , ·;du e. cqui,·a le 111 co m­
in Il a Lion. and cas h draining in­ pound inte res t raLl'. and af"te r -Lax 
\"CSL mc111s . IL produce. numero us cas h fl ows. Th p:icbg- · ·an be 
ta l ular µri11LOuts Lh at noL o nl y used to e \·a lual ' \\'ra p arou nd 
provid yo u \\"ith imporrant pay­ m ortgages, co m plc x loan pon ­
m nt a nd d e preciation sc h edu les, f"nlios. vie ld to 111atu1·i1 \" or dis­. . 
hut ;tl so prm·icl e ·rn1 \\·i1 h \"ital counte d bond. . lump-s um , ·;du e 
i11 l"ormal ion o n th projecLc cl of' a nnuiti '. , O\\' nCrs hip \ 'S. sa lc.:­
prol"iLahiliL~· of" ~ ·o ur i11,·c tmcnLs , lcas bac k d ec i ·ions. a 11cl n1an,· 
e \'c.: 11for1h most co mplicated o ili e r im·o h · cl s illlalions tha1 «1rc 
loan packages. It is now possibl e commo n LOd a . Cascad ed a nd 
Lo objec1i,·c ly co mpare dis imila r m·erla ppi n g leases a ncl loa ns ma)' 
i1t\'CS I m c nts and loan pack<wc be handled. Pr in1 o uL s ca n be 
and sec I he direc t impac t o I" inf1a­ s ubrnit1 c.: d by lin a 11 ·ial ro ns 11lt a111s 
tio11, tim · valu e of m oney, taxes, direct ly w th e ir clic111s. 
and cash llo" · timin g, and to The so ftware co m es co mpl e te 

''They laughed when I sat down 
at my PET and immediately pro­
grammed in machine language . .. 
just as easily as writing BASIC.'' 
With the new Mikro, brought to you from England by Skyles 

lcc1ric work . ah•ays searching 1hc world for new produc1s for PET/ ll/\t o"ncrs. A 
-lK ma hinc language assemblrr ROll l 1ha1 plugs imo your main board. Al jus1 S80. for 
1he Mi>.ro chip, ii doc all 1he machine language \\Ork for you: all you have 10 do i 1an 
laying down 1hc code . 

The lltikro mains all 1he greal screen edi1ing fea1ures of 1he PET...even all 1he Toolki1 
command . ( If you own a Toolki1. of course.) Sil down and wri1e your own machine 
language subrominc . The program you wri1c is 1he source ode you an ave. 1\nd 1hc 
mach ine language monilor sa , es 1hc objccl code . The pcrfcc1 machine language answer 
fo r mos1 PET o"ners and for mo I applicaiions. ( Ola professio nal as the Skyles /\ lacro· 
TcA . .. no1 as expensive , ei1her.) 

A grca1 learning experience for 1hosc new 10 machine language programming bu1 who 
wani 10 master ii ca ily. Tweh·e-pagc manual included bu1 "e al o recommend 1he book. 
"'6502 Assembler Language P rogramming." by Lance A . Levenihal a1 517.00 direc1 
from Skyles . 

k)les )\UUranl ces )our sa1isfaclion: if you arc nol absolu1cly ha [lp) wi1h your ne" 
tikro. rc1urn ii 10 us wi1hin 1cn days for an i111mcdia1c, fu ll refund . 

Sk)lr> ·likro l uchine language assembler. . ... . . . ..... . . . ... . ......... . .................... 80.00 

"6502 Asse mbler Language Programming" by Lc•cnihal ....... . . .. .... ........... . .. .. 17.00 
Shippi11g 011d Ho11dli11g .. .. ....... .. . ... .. . .. .. (USA ! Co11odo) 2.50 (Europe / Asia) S 10.00 

California residems musr odd 6% 16 Vi % soles tax. as required. 

Skyles Electric Works Visa/ Maslercard orders: call 1ollfrcc 
2J t F. oulh Whi man Road (800) 227-9998 (cxcep1 alifornia). 

lounl ain Vie,., California 94041 California orders: please call (4 15) 
(415) 965- 1735 965-1735. 

\1·ill1 d c 1;1il ·cl in s truc1io ns in ;1 
p ;1ddc d loosc- ic;1 j" IH I c lJoo k. 
i11Clt1din g i11 s1 ructi\ 'C cx a111p les 
a nd a I uLorial 011 in\TS I m e nt 
a n ;1h·sis. The so f'111 -.11-c is ;i \·;1iLi h lc.: 
ort ci'isk 1"11r .\pp lc C:om pul -rs 
\\"it lt 18 1\. :111cl .-\ pplcso1"1. a nd 
retails l"o r :· 150 al deale rs nati on­
11· id c. F() r ru rt h e r in f'o rma I io n. 
rnn 1an H 0 \\'. \R D SO FT\\' .-\ RI:: 
S U~\ ' IC:ES. !171 '.i \ "i-;1;1 Oc l \lar . 
l.a _l o ll ;1. C. \ ~ l '.W:)/. 7 l · l - 1 :1 - 1- :-10 / ~l . 

N ew Product releases are 
selected from submissions for 
reasons of timeliness available 
space, and general interest to 
our readers. We regret that we 
are unable to select all new 
product submissions for 
publication. R eaders should be 
aware that we present here some 
edited version of material 
submitted by vendors and are 
unable to vouch for its accuracy 
at time of publication. 

Business Graphics 
Packages 
C: t1pc ni110 , C \ -.Iu11 c :HJ. I qH I 
- Applc C:o 111p11tcr l 11r. a nd 
Bt1sincss an d Prol"c-;si rnial Sol"l­
\1'are. In c. , a clc,·c lopcr o f' 111icro­
co rnpu1 r so f't,1·are pac kages, 
lt ;l\· . p rod uced a ram il~ · or busi­
ness g raphi cs sol"1 ll' :trl' pac kages 
d ·s ig ned l"or 1 lt c ._ JOO mi lli o n 
bus i n css- prn r·ssion;tl pe rso n a l 
comp1 11 cr 111arkct. 

D;l\·id . "o lo111011l. pre. id c lll of 
the.: Ctmbridgc, bss. h;1sccl Bu: i­
n css a nd Prof" ·ssional ' of"t \1'a re. 
said . " Bu. in cs graphics e nable 
managers and prof'css io nal s LO 
co p · c lfrni,·c.: ly \\' il h 1h e c11 rre nt 
inl"o n11 at io n ' xplosin 11 . \\' c \1·a nt 
lo p ro \'id e 1his and ot her suphis1 i­
Gtt cl cl c i ·io n support tools fo r 
rh c indi,·idual u se r of" a d es ktop 
curn pute r ." 

App l ·. 11·iti c lt i.- refi nin g- and 
marke tin g th e nc.:\\' so f"lwar l"am ­
il y, h as set de liver~· or t he firs! 
pac kage - a g r ap hics program 
f"or 1It A pplc I I - ror f";tll. 19 ' I . 
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11aot1'M~ L 
~------soFT\'VARE------~ 0 

•~FREE OFFER~ 
BWITH PURCHASE OF ANY 3 PROGRAMS, YOU WILL 


RECEIVE FREE THE ORIGINAL ADVENTURE GAME, 

CONVERTED TO LOAD ENTIRELY INTO 48K RAM ON 


APPL E . NOTHING LEFT OUT. AMAZING! 
 A 
APPLE SOFTWARE LDISCOUNTS FROM 1 0% TO 30% 

D MAGIC WINDOW ......... .... .. .. .... .$99.95 

n suPER TEXT 11 .... ....... .......... $150.00 


I APPLE PIE (40 OR 80 COL) .. .. $129.95 
I SUPERSCRIBE ................ .. ... .. .. $99.95 
I IEASY WRITER 80 COL ... ... ..... $250.00 
n MODIFIABLE DATABASE ... ...... $79.50 

n MAILING LIST DATABASE...... .. $50.00 

I IGEN. LEDGER (CONT.) .... .. ..... $175.00 

n ACCT RCVBLE (CONT.) ... ... .... $175.00 

n ACCT PAYABL (CONT.) .... .. .... $175.00 

r IPPTY MANGMT (CONT.) .... ..... $175.00 

n v1s1CALC 3.3 (PERSONAL) .... $199.95 

fl HOME MONEY MINDER ... ... ...... $34 .95 

n w1N AT RACES (HANDICAP) .... $39.95 

I I L A LAND MONOPOLY .. ....... ..... $29.95 

I IWARP FACTOR ....... ................. $39.95 

I IZORK ... ... ......... ..... ..... .. .. .......... $39.95 

l IMISSION ASTEROID .. .. .. ..... ...... $19.95 

n PRO FOOTBALL POINT PRED ..$26.95 

[ IODYSSE"< ADVENTURE ........ .... $30.00 

n cOMPU-MATH ARITHMETIC ..... $49.95 

f l COMPU-MATH FRACTIONS ...... $39.95 

[l COMPU-MATH DECIMALS .. ......$39.95 

[ I COM PU-SPELL (REO. DATA DISK) .... $29 .95 

f l DATA DISK LEVEL 4 ....... .. ....... $19.95 

n DATA DISK LEVEL 6 .... .. ... ... ... . $19.95 

[ !DATA DISK SECRETARIAL. ...... $19.95 

LI STATISTICS 3 .0 ...... ................. $29.95 

n PERCEPTION 3.0 ........ ........ ... .. $24.95 

I I ALGEBRA 1 ... ..... ...... ... ..... ....... . $39.95 

n sPACE EGGS ..... ...................... $29.95 

[ !ALIEN RAIN (GALAXIAN) .. ....... . $24 .95 

n ALIEN TYPHOON .... ...... .. .. .... .... $24.95 

[ ISNOGGLE (NEW PUCKMAN) .... $24.95 

[] WIZARD AND THE PRINCESS .. $32.95 

D MYSTERY HOUSE ..... ... .... ... ... .. $24 .95 

n PULSAR 11 ... .. ...... ...... ............. $29.95 

I IORBITRON ....... ....... ................. $29.95 

I I GAMMA GOBLINS ......... ........ ... $29.95 

n Hl-RES SOCCER ........... ...... .... .. $29.95 

I ISARGON 11 .... .. .......... ..... ..... .. . $34 .95 

n ADAMS ADVENTURE ::1 ,2,3 ... .$39.95 

I I ADAMS ADVENTURE #4,5,6 .... $39.95 

n ADAMS ADVENTURE ::7,8,9 ... . $39.95 

CJ ADVENTURE HINT BOOK .... .. ..... $7.95 

i lTEMPLE OF APSHI .... .... ... ... .. .. . $29.95 

O HELLFIRE WARRIOR ....... .... ..... $29.95 

I IFASTGAMMON ................. ........ $24.95 

I I THREE MILE ISLAND .......... .. .... $39.95 

[] PHANTOMS FIVE ... ... ... .. ... ....... $29.95 

n E-Z DRAW 3.3 ... ....... .. .. ...... ...... $49.95 

U THE PRISONER ........ ... ............. $29.95 

n TERRORIST .... .......... ..... .... .. .... . $29.95 

n sPACE ...... ... .... ... ................. .... $29.95 

n A.B.M .... ..... ........... ....... .. .......... $24.95 

[ ICYBER STRIKE ........... ..... .. ... ... $39.95 

n FLIGHT SIMULATOR .... .. .. ...... .. $35.50 

I I AUTOBAHN ....... ........ ... ...... .... .. $29.95 

n liALACTIC TRADER .... .. ...... ..... $24 .95 

fl Z-80 SOFTC.\RD .................. .. ~349 .00 

0 16K RAM CARD ... ... .. ... .. .. ....... $195.00 

n M/ R SUPERTERM 80 COL. .. .. . $375.00


* SEND FOR FREE PRICE LIST & CATALOG * 0 
DEDUCT 3 % IF PAYMENT ACCOMPANIES ORDER. WE PAY SHIPPING 

AND IF YOU PHONE YOUR ORDER WE Wl~L CREDIT $1.00 FOR CALL. 
 M
CALIFORNIA RESIDENTS ADD 6% SALES TAX. ALL ORDERS SHIPPED FROM 

STOCK WITHIN 48 HOURS WE ACCEPT MASTER CARD AND VISA. 
 p
NAME ...... ............................ ..... .... ..... ..... ........... ...... ... ..... ...... ... ... . 


STREET .... .... ......... ......... ..... ..... .......... ............. ...... .... ................ ... . 


CITY ..... ................................. STATE ................... ZIP ................. . 
 u 
CARD# .. .... ..................... ... .. ... ... PHONE .... ............ ... ...... .... ... ..... . 


EXP. DATE ........ .. .... .. .... SIGNATURE .... ... ....... ... .. ... ...... .. .. .... ... .. . 
 T , 
*P.O. BOX 796, DEPT. C-6, TWIN PEAKS, CA 92391 * 

.... PHONE ORDERS (714) 337-4063 E ·. 

SALE $89.50 
SALE $135.50 L
SALE $119.50 
SALE $84.50 
SALE $225.50 
SALE $69.50 cSALE $34.50 
SALE $140.50 
SALE $140.50 0SALE $140.50 
SALE $140.50 
SALE $169.50 
SALE $29.50 M 
SALE $33.50 
SALE $25.50 p
SALE $35.50 
SALE $35.50 
SALE $17.50 
SALE $22.50 u 
SALE $26.50 
SALE $39.50 
SALE $35.50 T 
SALE $35.50 
SALE $25.50 
SALE $16.50 E 
SALE $16.50 
SALE $16.50 
SALE $25.50 R
SALE $22.50 
SALE $33.50 
SALE $25.50 s
SALE $22.50 
SALE $22.50 
SALE $22.50 
SALE $29.50 
SALE $22.50 
SALE $25.50 
SALE $25.50 
SALE $25.50 L 
SALE $25.50 
SALE $29.50 
SALE $34.50 0 
SALE $34.50 
SALE $34.50 
SALE $6.50 •
SALE $24.50 
SALE $24.50 
SALE $22.50 B 
SALE $35.50 
SALE $25.50 
SALE $39.50 A 
SALE $25.50 
SALE $25.50 
SALE $25.50 L 
SALE $22.50 
SALE $34.50 
SALE $31.50 L
SALE $25.50 
SALE $22.50 
SALE $299.50 
SALE $175.50 cSALE $325.50 

,_ 
9app1cz· 

)l\.ATARI~ 


EPSON 
and more 

AppteiII 
32K ......... . ...... s1099 oo 
48K ..... ..... .. .... SJ 149°0 
Di sk II w/3.3 DOS . .. s 529°0 
Disk II ..... ... . .... s 450°0 
Apple Il l w/ 128K .... s3500°0 

EPSON 
MX -70 ....... .. .... s 399°0 
MX-80 . . . . . . . . . . . . . CALL 
Apple card & cab le .. s 99 00 

ATARI' 
400 wI 16K . . ... . .. . s 43900 
800 wI 16K ......... s 775 oo 
810 Disk Drive . . . ... s 449°0 

We'll meet or beat 
anv advertised price. 

. . . .. 
HP -85A wI 16K ...... s259po 

NEC 
55 10-2 w/Tractor . .. s2550°0 

05520-2 wIT ractor . .. s2a50°

SOROC 
IQ 120 ..... ...... .. s 725°0 
IQ 135 . . .... . ...... s 799°0 

C.ITOH 
Comet ............. s 499 95 


0Starwriter . . ........ s1450°

Northstar. Altos and Zenith 

A/125%Discount 

LO-BALL COMPUTERS 
7677 S.W. Cirrus Dr. 

Beaverton , OR . 97005 

TO ORDER 
CALL (503) 641-0211 

Ordering Information: For fastest ser­
vice . send money order. cashier's 
check or bank wire Vi sa and MC 
orders. add 3%. Persona l checks 
accepted (a llow minimum 10 days to 
clear). Hours 9-5. M-F. 
Call for our Free Catalog . 
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BEING OVERCHARGED! 


DON'T Pay Credit Card Surcharges 
Pay a U.P.S. C.O.D. "Fee" 
Even Pay for the CaJI! 

DO CALL OMEGA TOLL FREE! 


WEST COAST EAST COAST 
1-B00-235-3581 1-B00-556-7586 

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 

ilMEGA SALES COMPANY 



T 

ATARI 800 32K $ 779 

No Surcharge for Credit Cards Orders • We Accept C.O.D.'s 
All Equipment Factory Fresh With MFT. Warranty • Stock Shipments Same Day or Next 

WEST COAST 
1-800-235-3581 

OMEGA SALES CO . 
3533 Old Conejo Rd . #102 
Newbury Park, CA 91320 

1-8Q5-499-3678 
CA. TOLL FREE 1-800-322-1873 

EAST COAST 
1-BD0-556-7586 

OMEGA SALES CO. 
12 Meet ing St. 

Cumberland, RI 02864 
1-401-722-1027 

f1MEGA SALES COMPANY 


PRICES ARESUBIECI' TO CHANGE WITHOlff NOTICE. 

APPLE DISK w/,3.3 oos O<>ritroller 
APPLE DISK.wYo C ¥· :01ief 
BASE II PRINTER . $ 599 
HAZELTINE 142o $ 799 
NORTHSTAR HORIZO II 32K OD $2975 
ANADEX OP-9500 $1295 
T8-EVIDEO 912C $, 669 
TELEVIOEO 920C $ 729 
TELEVIDEO 950 $ 959 
CBM 8032 COMPUTER $1225 
CBM 8050 DISK DRIVE 

. ,, 

$1449 
. 08M 4032 COMeuTEA · 

CBM 4040 DISK DRJVE 
CBM 4022 .· 

CBMVIC-20 
CBMC2N 
RADIO SHACK II 64K 

ADIO SHACK Ill 16K 
LEEDEX/AMDEK 100 • 
LEEDEX/AMDEK 100G'· ·· $ 169 
LEEDEX/AMDEK COLOR-113" Color Monitor $ 349 
MICROTEK 16K RAMBOARD for Atari $99.95 
MICROTEK 32K $ .100 

, , ATARI 400161< f 349 
ATARI 825 PRINTER $..619 
ATARI 850 INTERFACE $' 139 

or both together $ 749 
ATARI 810 DISK DRIVE $ 449 
ATARI 800 32K $ 769 

Call for price list ofATARI solfware 
NEC 12" MONIT.OR $229 

DIABL 630 
INTERTEC SUPERBRAIN 64K RAM 
OD SUPERBRAIN 
NEC 5510 SPINWRITER 
NEC 5530 SPINWRITEA 
OKIDATA MICROLll'ilE-80 
OKIDATA MICROLINE-82 
OKIDATA MICROLl{'IE-83 
APPLE II PLUS 48K 

$209 
$2799 
$3195 
~2495 
$2495 
$ 399 
$ 529 
$ 799 
$1189 

NEC 12" MONITOR 
$ 229 

http:MONIT.OR
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