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I N T R 0 D U C T I 0 N 

The pJtOglUUn6 pJLu.en.ted heJr.e flll.e. .eie;t out 601t the .lnc:Uv.ldual who ha6 a. i,pe.&6.lc. 

need ht mind. Bec.au.6e a. de:t.LUi.e.d c:U.6c.w,.ei.ion 06 :thue pJLogJr..a.m.6 woui.d 11.equ.Ute. a. 

:teu .eieve.Jutl :tUnu :the p1r.uen.t .ei.lze. 06 ~ UbJuVt.y U hlUi been omi.:tted. lncU­

vi..d.u.rJ...f.. who have a .eipeu6ic. 1te.qu.Uteme.nt W-if,(. have .t.o be at:, letL6:t knowledge.able 

.ln the. Me.a the pJt.OgJu:Un .U W!Lltte.n a.bout; ,[e: S:t.a.Zi..6:tic.a.l pMgJulm6 1tequilvl :the 

U6eJr. .t.o be. 6a.m.lli..tvt w.lth the. t~ me.an, mecli.an, etc.. Tlii.4 -iA be.c.a.U6e the pJW­

g!U.Un6 a.1te. W!Lltte.n b1 the. veJr.na.c.ui.a.Jt ofi thw .eiubjec.:t ma.tteJr.. WUh :thl6 know­

ledge a.lone., no pJt.OgJu:Unmbtg expvri.enc.e. on :the. pa.Jtt ofi the U6eJr. .l.6 1te.qt.Wuld .ln 

oJr.deJr. :to U6e. a.ny 06 thue. pJtOglUX.lnl> .in mo.tit ,t,yi,:tem.ei. Onc.e. .l:t .l.6 de:te/UYl.Ute.d :that 

a. paJLti..c.ul.M. p1t.091tam ma.y be. U6efiui. the. U6eJr. meJr.d.y ;typu .ln a c.opy 06 the. BASIC 

.&owr.c.e. c.ode. e.xac.tty ~ .l:t a.ppe.a,!U, .in the. pJt.OglU!m fu.ting. Then 6oUow :the .ln­

.6.tlwc..tiovtA 601t. Jt.unnlng the plt.Og!Ulm ~ p1tu.en-te.d .in :the. 1n.6tlw.c.:Uon poW.On 06 

the Wlr.Ue up, ..<mme.c:Ua.td.y p;r.e.c.ec:Ung the. p1t.Og1tam. Al6o .included ht :the Wlr.Ue up.6 

a.Ile .A.ta.tement.6 :tha.t appe.alr.. ht .the .60U1tc.e. c.ode whlc.h ma.y po.ei.ei..i..bly ne.e.d .t.o be. 

c.hange.d :to It.Un .in the. Melt' .6 c.ompu:teJr. .eiy.eitem; -le: RNV .ei.ta.tement.6 ma.y have :to be 

c.hange.d :to FRANV ht oJr.deJr. :to c.omp.U.e. .ln c.eJLta.,i,n .6 y.titem.6. 

PUBLISHERS NOTE: Appendix B included at the end of Volume V was not 
mentioned in the preface by the author. We feel this appendix is 
the most important single item included in this library. We see 
this appendix as a fore runner that might lead the way toward 
standardizing a computer language among the manu.facturers. This is 
in addition to the obvious benefits to all users of this Basic 
Software Library. 
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PREFACE 
The information contained in these pages re~resents the culmination of a 
very large project. That of compiling a versatile and complete Software 
Library that will be of use to a large number of diverse individuals. The 
programs presented here when combined in a system will represent a very 
powerful library bank. Such a work as this has been attempted in the past 
in such areas as cook books, electronic source books, mathematical tables 
and even computer games. But to date such a collection as this has yet to 
be offered to the average individual to use as he chooses. The word 11at­
temped11 was used as no work is ever considered complete by everyone regar 
dless of its thoroughness. 

The programs presented here were chosen for their uniqueness and general 
usefulness. There should be at least one program included that will be of 
use to every type of individual whether they have access to a computer or 
not. Computers are a wonderful and very useful tool. Through this Library 
I hope to interest more people into becoming involved with computers. The 
Library is written so that little or no computer programming experience 
is required to invoke any of the programs. The programs that are present­
ed here are all written in the computer language called BASIC. Each pro -
gram has been successfully run on a G.E. 635 computer. The entire source 
code is presented as well as a short narrative page which defines the pro 
gram, tells who might be interested in using it, a brief set of instruc­
tions or how to get them and then any limitations in the program are no­
ted. In the limitations section the storage length in K Bytes is given so 
the prospective user will know how much memory to allow for the program. 
Where possible the amount of memory space required for full execution is 
given for the programs, this space is independent of the space already oc 
cupied by your BASIC compiler. 

The programs are broken down into five sections or parts. Each part deals 
with a specific type of program. Part 1 contains business type programs. 
These programs will be of interest to individuals who have businesses, 
play the stock market, balance their own checkbooks, do installment buy­
ing, figure taxes, etc. There are a total of 20 programs in this section. 
Part 2 is the lighter side of the Library as it contains 16 games and 12 
picture programs. No computer library is complete without some fun. Among 
the games presented in this section is one called Checkers. The game is 
rather long but it is virtually machine independent as it doesn't use over 
lay techniques or use files. Most of the other games included here are as 
exciting as this version of Checkers. Each was chosen so as not to mimic 
others that the reader may have seen. The pictures are as unusual in their 
own way as are the games. Most of the pictures are spread over several pa 
ges, this was done not only so the reader will need to run the program to 
see the details of a particular picture but also in the hopes of getting 
as many of these programs into use as possible. As the picture programs 
are very simple it is an easy place for the novice to start learning about 
programming. 

Part 3 is comprised of Math and Engineering programs. Some of these programs 
will be of use to high school students, professional people, sailors, engi­
neers, astronomers, airplane pilots, etc. Most of these programs are very 
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technical but they can perform every day calculations quickly and easily 
and they are e .tremely sJmp1e to use. There are 23 general usage programs 
presented In tnls section. 

Part 4 is made up of Plotting and Statistical Analysis programs. These 
programs can be readily utilized by a number of people in widely differ­
ent disciplines from fishermen to statisticians. The data gathered may 
be from a po11, a census, a te~t sample or even the number of fish cau­
ght on various days. The stat programs wilt be of invaluable aid to any­
one who gathers data of any kind. The plotting routines will be of use 
to most of the people who use the stat programs or programs In Parts 1 
and 3. The plotting is done on any standard teletype or terminal and 
does not require a special plotter or plotting terminal. There are a tot 
al of five direct plotting programs and 18 stat programs in this section. 

A11 of the programs presented here may be run by simply typing the source 
code as listed, exactly as it is, into your computer. Now before the pro­
gram will run it will have to be converted into machine code. This is done 
automatically and requires no forethought except to make certain the oper­
ating system you are working in is BASIC. In the larger computer systems 
you are asked what system you want to this type BASIC; the smaller sys 
terns only have BASIC, in these you are O.K. 

Immediately following Part 4 is Appendix A. Here, a11 of the Basic State­
ments used throughout these pages are defined. Each statement is explained 
sufficiently well to enable one unfamiliar with this subset to modify any 
necessary statements so that the program or programs will compile and exe­
cute with the Basic compiler or interpreter available with their particu­
lar computer. Most of the Basic compilers available today, that require 
more then 10K Bytes of storage, wl11 execute all of the programs presented 
in these volumes with the possible exception of a few of the games and the 
program 11Variable11

• Multiple 1 ine statements are not used in most of the 
programs and only a few programs use string manipulations extensively. A 
few of the programs may require more on line storage then is available on 
some of the small micro computer systems; these longer programs will not 
be executable due to the limited amount of memory. However most of the 
programs will execute in 10K Bytes of memory or less, thereby making most 
of the programs In this library executable in virtually any Basic speaking 
computer without any required modifications. 

Volume Ill is comprised of ADVANCED BUSINESS programs, parts. This volume 
as well as subsequent volumes are intended to make this Library complete 
and useful to al 1 Individuals. 

Each of these programs are written in a subset of the Dartmouth language. 
The specific subset is that which was used by General Electric on their 
635 systems. These programs have operated without problem on a variety of 
small and large machines even several of the new micro computers. The pro 
grams that use string manipulations may require slight modifications be­
fore fully executing on some systems. These programs are mainly found in 
Part 2 --- Games. 
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A11 of the programs In this Library were written or edited by the author. 
All of the programs edited by him were given for Inclusion, "swapped" for 
traded, or made publ le. A few of the orf glna1 authors of the "swaps" are 
not known, for this I apologize. The others, unless specifically mentioned 
In the text, are presented here. In addition I would like to thank the fol 
lowing for their cooperation in making this work possible. 
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ANDY CAP: 
DESCRIPTION 

Here is our famous cartoon character taking time out from his daily toil 
for a bit of nourishment. The source code for this program will require 
6K Bytes of memory for storage and it will execute in 7K in any Basic 
speaking computer. 

:::i ci J PP I : rr 
uo.:::PRir·1T 
u cr.:w P I n T 
i::104F'Pitff 
oO::iPPinT 
06F'P. I 1·ff 

;;::'.5F'PI MT" 
;::: 6 PF.'. I t'ff II 
;::?F'F.'. I MT II 
C.'. ::: PF.'. I MT " 
;:: 9F'F.'. I MT II 
::.: OPP I r·ff 11 

M 
M 

i'1 
~·d 
I I 

·"·" 

M 
M 

.• 

' ' :·: 
' ' 

.• ' ' .. 
.. ··· 1 •.• 1 

1''1 

M 

I! 

II 

I! 

Ii 

" 
II 

!I 

II 

II 

::-:: 
II 

' I:·:, 
I! 

" 

=:-:l 

NOTE: The listings presented in these volumes are all generated from a 
terminal that prints ten (10) characters per horizontal inch. In order 
to reproduce any pictures presented here, one should Jay a ruler below 
each line as it is being keyed into your computer. When a space sepa­
rates the characters; generating the picture, simply measure the empty 
distance between the characters in inches and multiply this length by 
ten. This wi I 1 be the number of spaces separating the .two characters 
in question. 
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::: 1 PF'I NT II 
J;.::~PPit-iT" 

:::: 4 PF.: I MT II 
:;:;:;pp I MT" 
::=:r::,pp I HT II 
::=:?'PP I MT II 
?:8PPit-iT 11 

;:: 9PP I t·ff II 
40F'P I 1··ff II 
41PPINT" 
4~:'.PP I !'ff II 
43PPIMT" 
44PPINT" 
45PPit·ff" 
46PF.'It·ff" 
47PPir·ff" 
4;::PRIMT 11 

4'3F'PIMT" 
~';~:1PP I nr 11 

":i 1. PP I MT" 
::; 2PR I MT II 
5 :;::pp I t·ff II 
':i 4PF.: I MT II 
155PPHff" 
56PPIMT" 
':i7PRIMT" 
::i8PRIMT 
5'3PRI!'ff 
6(1PPIMT 
6 1 PF.: I MT 
62PF.:IMT 
63PF.:IMT 
64PPit"iT" 
6':iPPIMT" 
66PPit"1T" 
67PF.'.IMT" 
t.::::PF.:It-ff" 
69PPHff" 
7~:1PPIMT" 
71PRIMT" 
72PPINT" 
73PF.:IMT" 
74PPIMT" 
75PRIMT" 
7'E.PRIMT" 
77PPHff" 
?:::PF.'. I MT II 
7"3PF.: I NT II 
:::OPRIMT" 

kl 
~ I 

1 •• 1 

:··, 

'' :··, 

!1'j .. · ::-=: l="i If 

!«Ji'°Wlt·1MMMMM" 
M\'1t'IMM II 

:·11·1M !I 

i"'ll.,IM ii 

!·!MM II 

\·lr·WI M 
r .. 11•1 MMMMMMMMMMMMMM " 

ti 

I! 

ti 

II 

II 

I! 

M // 

II 

ti 

" 
" 

II 

f11 ./.~,.·· ::.=:::-:: >=:::-=: >=:::-:: t11 ti 

r·iMM " 
1··1!·!M 11 

i·ll"'IM 
i·!i"!t·I 
\·!MM 
!·Wll'I 
i'H·1M 
!·!MM 
l'IMM 
i"'il·IM 
i'IMM 
i·IMM 
Ml'IM 
l·li·IM 
MMM 
MMM 
!'"!MM 
r'Wit'I 
Mt•IM 
i"'IMM 
f'lf'IM 
i•'IMM 
MMM 
MMM 
\"1MM 
!'it'IM 
1··iMM 

M . ...-//////////////////.//MMMMMMMMMM" 

M XX XX XX MMMMM~U1MMMM 
M//////.// ...-....-////MMMMMMMMMMMM 

1·,·1 >=:::-=: >=:::-:: :=·=::=-=:::-:; t·'1f"tl·,·1 t1i t·1t11t··1 t·1t·1t=1 ~1 
M/////////X X MM~~M 

t="I.-· .. · ./ ::<>=: ::-:: 
M.···· . ...-... ·· . ...-. ...-. ...-. ...- .. ..-::-:; >=: 

M ....-....- MM 

M....-....-....-MM 
MMM 

!•100000 

hi 
! ' 

i·IMM t'l,.../// .. ··· ... ··M 
Mi'IM M//////////M M 
l'IMM M ................................. ·· ... ·· ............................ ··1-.·1 II 

l"!t·IM M ...... ...- . ...-,... ... ·· . ...- ... ·· ... ·· . ...- ... ·· ...... ...-. ...-...-·1-.1 

II 

MMMM/// .. · .. MMMMMM...-"/////M II 

MMM////M//////M/////M 

II 

1··1Mf'1./,/,/ ... ·t'1.-·".// .. ··"/ .. ··'M ........ ·· . ...- .............. ·M II 

MMM///M///////M//////M II 

MMM///M///////M//////M 

MMM///M////////M//////MM 

l·iMM ........ ··M . ...- . ...- ...... ...-. ...- .... ·-. .. ·· ... ·· .... ·M . ...- .. ...- .... ·· . ...- . ...- ... ·· ..... ·1.,·1 .. · .. M 

" 

i·1MM . ...- . ....-r"l...- . ...- . ...-. ...-/// . ...- .... · .. ··l1 . ...-. ...-. ...- . ...-. ...-_... .. _.. .. , ... 1 . ...- ...... M 

II 

II 

1·•1 t·U·J. .... l1 .... ·· .. ··· . ...- . ...- / . ...-. ...- ...... ...- .. ··· .···ll-· .... ··· . ...- . ...-. ...- ... ·· . ...- ..... r•1 . ...-. ...- .. · · ..... M 
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II 

f7(;8 

II ::·:::=-::::·:::=·=:::-=:::-:: >=:>=:::·::::·::::-=:::.:: L1~l·Jl.•Jl·JL1J 
11ZZZZZZZZZZZZ ZZZZ ::-:::=-=:>=::=-=::=-=::=-=:::-=:::-:::=-~::·=:::-=:::-=: .. :=-=::=·=: l1Jl1Jl·Jl 1Jl.1J 

II zzzzzzzzzzzzzzzzzzzzzz:z >=:::-:: 
11 

>=:::-:::=<>=::=<>=: It :=<>< l1JL1Jl·~l·JL1~ 

II 

II zzzzzzzzzzzzzzzzzzzzz ::-=:::.:: 
11 

;:.:; ::< m ::-=:::-:: l1J~1Jl1Jl .. 14t1~ 

II 

II MMMMMMMMl"!M ::(:·:; • :::: :=< • ::-=;;:.:: l.·Jl.·Jl.·.ll.·Ji ... i 
u MMMMMt·1MMl"iM >=>: • >< :": • :=<>< l.·Jl.·JL·Jl.'J! .. ~ 
" MMMMMMMMMM :<=< • >=: >=: :=·=::=·=::=<>=::=<>< l.·Jl·H·JL·H,.i 

II f1lt11t•1t11t•1t:1t11t11t~11·:1 ::-::::-:; Q ::-=:::-:::=-::::-=:::·::::<: >=:::•::>::::-:: ~1~L1~ ( .. •~l .. 1i1.:.I 
II MMMMMMMMM xxxx~~ xxxx xx wwwww 

.. MMMMMMMMMM >=::=·=)=:>:: >=::=< :=<>< l.·JL·Jl,Jl.·jl·I 
II MMMMMMMMMMM ::-=::::: ::-:;;:-:: ;:.:::=-:: L·JL·JL .. 11 .. 41 .. J 

.. MMMMMMMMMMM :=.:::=< :=<>=: ::-:::=<>=::=< l.·Jl.·Jl·Jl.·Jl .. J 
.. MMMMMMMMMMl'l :=<:=< :=<>=: :=-=::=<>=::=< l.·JL·H·Jl .. JI .. ~ 

II MMMMMMMMMMM ><>=: ;:.:::=<>=::=< l1JLJL·Jl.·J!.,J 
II MMMMMMMMMMMl··i :=<>=::=-=::=< L·JL·-11 .. Jl.·JW 

II MMMMMMMMMMMM WWWWW 
II MMMMMMMMMMl·li'l L·Jl·Jl .. JL·Jl .. ! 

II MMMMMMMMMl"IMi'i l.·JWJ..11 .. J!_.~ 

" MMMMMMMMMM!'H'i l.·Jl.·Jl .. ~l .. JI_.~ 

" MMMMMMMMMMMI'! l·JWL·JL·Jl·J 
II MMMMt·1t·11·1MMMMM L·JL·Jl.·JL·Jl.o] 

JI MMMMMMMMMMMM WW WWW 
II MMMMMMMMMMMM l.·JL·Jl.·Jl.·-11·1 
II MMMMMMMMMMMM ~UJWWW 
II MMMMMMMMMMMMM WW~JW 

II MMMMMMMMMMMMMMMM l.·Jl.·Jl·Jl .. ~! ... l 
II MMMMMMMMMMMMMMMMMMMM L·Jl.·JL·Jl .. 11-.i 
II MMMMMMMMMMMMMMMMMMMMMMMMMM l.·~L·~t·Jl·Ji,j 

II MMMMMMMMMMMMMMMMMMMMMMMMMMMMMi'! L·Jl .. ~I .. ~ 
II MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMl'IM l·Jl-.!i·i 

II MMMMMMMMMMMMMMMMMMM MMMMMMMMMMl'll'll·~l .. il·i 
,, :=<:=<>=:::-:::=<>=: MMMMMMMMMMMMMl'lMMM MMMMMMMMMMl·ll .. iL-.ii-.! 

11 >=:>=:>=::=·=:::-:::=< MMMMMMMMMMMMMMMMMMl"i MMMMMMMMMMl .. ~~·i!,.! 
II :=<>=: MMMMMMMMMMMMM:O<>=:::·::>=:>::>=::=< /////MMMMl·il .. JI· i 

II • XX MMMMMMXXXXXXXXXXXXXXX ///////WWWW 
II 

II 

II 

II 

I! 

:=<>=: :=-:::=·=::=·=:::-:: :=·::::..=: ::·:::=<>=:>=: ><:=<>=: :=<:=< ::-::::·=:::< ::·:: >=:>:;::-:; . ...-_ __.. . .--- ... ·· . ...- L:j ~:~ l,1.i 1-l i 
XX XXXXXXXXXXXXXXXXXXXXXX ///W WWW 
:=<:=< xxxxxxxxxxxxxx~~xxxxxx //W www 

::-::::.<:=<:=<><>=: ::<>=:::-::::-=:><>=: >=: ::-:::=< :: :: ::-::::-:: ::·::>=:::-:: ::< ::<>:: ;:.::><>< / .. .-;==: L·il.oj!,.! 

.. , 
j 

:=<>=:::-=:::-:: >=:::·:: >=:::·::;:.:: ::<><:=< :=< >=:::-:: >=::=<::-=: :=<:=<>=:>=:><>< ... , ....... ··xxxxxxxxxxxxxxxxxx 
· .. 

"·.l .. 
>=:::.:: >=::=<>=::: :~ >=::: :: >< ;:,:::: :: ::.::::-:: ::-::;: =:::..:::: :: 

a c a n :: ::-:: .... ·· ./::·:::=-:: ::-:::=<><::-::;:.::::-=:::·::::-::>-:>::::-::::.:: 

///::=: l·~lo.11,.i 

///.·llL,jhi,-1 
// .·.··1·41·1L·l 
. ..-... / .. /j ... ll·I!•! 

mn ~:::i::::t 

lt-Hdd62t 
HJ I ;;:1d::::2 t 
ltH;::ld.L2t 
11-J I dd9;:~ t 
ll-JI:::ld£2 t 

111"-IH:k:l1?2 t 
.. 11-J I ;::Jd::::::= t 
.. HJ I ;::Jd22 t 
II 11--j I :;:Id t 2 t 
"lJJ I ;;:1d~32 t 
II lhl I ;::1d6 t t 
II H-J I ;::id:::: t t 
11JJJI;:::ld.L t t 
II JJ.JJ;::Jd9 t t 
11lh!I;::ld£t t 
.. lhlI;::Jdtt t 
II ltJ I ;::id:::: l t 
ull-JI;::Jd2t t 
.. 11-.J I dd t t t 
u 11-J I ;::Jd0 t t 
II JJ.J I ;::ld6(1 t 
II JJ-H ;::1d::::0 t 
.. liJidd.LOt 
II lt-~ I dd'30 t 
•• HJH:ld£0 t 
II JJ.J I ;:JdtO t 
II .HJ I dd::::(i t 
u lJ.H :::Jd20 t 
" l~·~ I dd ! 0 t 
II .11-J I dd(iO t 

11lt-Hdd66 
ulH 1:::1d::::6 
... JJ-~ Idd.L6 
.. 11-n:::1d96 
11 lt-J I ;:::id:; 6 
11.H-J I ::Jdt6 
nlt-Jidd::::6 
11.H-~ I ;::id;~6 
II jJ.J I ;jd T 1:. 
.. HJidd(16 
11 JJ.J I ;::1,::iE1 :::; 

11 lH I dd::::::: 
u lt·~ I ;:k:i L !'.::! 
u lJ-~ I ;~t:.:i t:.i ::: 
u l~·.J I i!k:i~ ::: 
u.HJiddt·:::; 
!l .li·,,J 1 ;~,::!!~,::::: 
u .lJ~ I ::kl;;:: :::: 



BASEBALL: 
DESCRIPTION 

This is a computer generation of the game of baseball and may be played 
by one or two players. While the game is not interactive, after it begins 
it is still exciting and should provide entertainment to all baseball fans. 

INSTRUCTIONS 

After the program has been loaded into memory type RUN. The program will 
first ask you for the name of the visiting team and then the name of the 
home team. After these names have been entered the game commences. 

LIMITATIONS 

This game requires two dimensional arrays; see line 1020, for execution. 
Lines 1130, 1300, 1410, and 1420 contain ON GOTO statements, line 1890 
contains an ABS( ) statement and line 1960 a-LEN( ) statement. The source 
code stores in 3K Bytes and executes in 5K Bytes of memory. 
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1028 DIM PL9,4),Q(4,8l 
1033 MAT READ p,Q 
11a40 PP I t·ff 11 

-·-·-· .... ·-·-··-.... --·-.. -·-·-·--·-·-----ra=i'.::r:i::1=1LL-·-., .......... -.... ·-·----·--------- 11 

i 0~50 PF.'. HIT II I) I'.:'.; IT HiG lTF!t'I MAME II; 
1061~1 I MPUT fl$: 
l 0'?0 PF~: I r·ff 
io:::o PF.'.It"iT 11 HOM[ TETlt"I t!AME"; 
10·:;11~1 I r·iPUT r:::;~ 

:I 1 1210 PF:' I t'ff 
1110 S1=S2=Z=H2=H1=B=0 
1120 I =1 
1130 C~ Z41 GOTO 1140,1160 
11 =~·~~i F·F.· I t·.,tT Fi:$; 
11 ':10 GOTO 11 ?l~ 
111:.0 PR I t·rr B:=?; 
i 17~:1 PRitff" I'.::; UF' 
1 1 ::;:(i PF:' I tff' 
1190 '.::;=O=C=O 
1E:'.00 C=i 

1 E'.;~~(i B=1~1 

1,:;'.:;:~:1 B=B+1 
1240 Y=RNo(-4)+5E-3 
1 ;:;:5(1 FOR R= 1 TO 4 
1 ;~60 'r'=Y-P f B, F:'. ) 
1270 IF Y<0 THEN 1300 

1 ~='.'3li F.~=5 
1300 ON R GOTO 13l0, 1340,1360,1380,1400 
1 '..:=:i (i PF.'. Hff II 0 u T II 
1320 0=0+1 
1330 GOTO 1411~1 
1340 PRI r·rr"~----·-----.. ~'.:;I !-!CLE----------·-·--" 
13~:m GOTO l41t1 
1 :.:60 PR I nT "L·mLK" 
13?(1 GOTO 1410 
l ::;::::;:(1 PR I MT 11 ·-*--:-'*'-::*--·'*'-·'*'DOUBLE:<i:-:<i:-:<i:-:<i:-:<i:- 11 

1 3'3~J GOTO 1410 
14('1(1 PP I t·ff ":<•::i:i::i;i::i:i::i:i::i:i::i:i::.:i::<i::<i::i:i::i:i::i:.~:i:i::i:i:our OF THE F.:ALLPFIPK:<i::i:i::i:i::<i::.:i::i:i::<i::.:i::<i::i:i::<i::<i:l(l;:<i::<i: 11 

1410 ON R GOTO 1500,1.420,1460,1420,1420 
1420 ON Z+1 GOTO l.430,1450 
l.43(1 H1=H1 +1 
144(1 GOTO 146(1 
145(1 Hc~=H2+ 1 
l 460 L=C! i: F.:-1 , C:) 
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l 4 ?(-i 1-1= I !ff ( L./ 1 !;) .i 
t :~.;::;~a c:=L -·r1,1:r;;: 1 !~'.i 

1491 IF I<·::1 THEli J.':'i00 
149c'. IF Z==12i THEJI i'.'';00 
1493 IF S2+S>S1 THEN 1510 
1500 IF 0<3 THEN 1210 
l :;10 PRINT 
15;::0 IF '.:;=1 THEt·I 1:::;c:'i1;) 
1 '::~30 tt~:= 11 !?UMS 11 

l ':'i4~Z1 GOTO 1560 
l 550 r-1$= II !?Ut·1 11 

1 "";i::;.~::i PF.'. I !'ff '.:_:;, tt~:: 
l ':i?;:} PR I t·ff 
1580 IF Z=0 THEN j650 

l621 IF I>=9 TH~N 1?30 
l ;::.::::121 pp I t"ff II 

II 

164~3 GOTO 1 ?00 

166(1 PPIMT 
1670 IF Z=1 THEN 1700 
16?1 IF I<>9 THEN 1680 
1 .. - -,.-, 

r::1 i c_ IF S2>S1 THEN 17~0 

l 7[.i[i Z=i] 
171(i I=I+1 
l 7c~(i CiOTO 11 :::;121 
1730 IF S1=S2 THEN 1920 
174[1 PF.'.It"ff 
175ti PPHff"CiAME TCITF1LS 11 

17'6[1 PPHff 
1 77li PPIMT A$:; 
l 7:::(i PP HiP '.:;J; II F.'.Utt::; II; 
1 "?90 PRHff Hi; II HI r::; II 
1 :::1210 PP I t·ff 
1 :;:: 1 (i PP I MT B$; 
i::::;::o PP r MT ·:;e; " Pl.lt I'.:; 11

; 

1 :=:-=:i::-1 PPI MT H2; II HIT'.:; II 
1 84(i PR I t·ff 
1850 IF S1>S2 THEN 1880 

1 :::70 GOTO 1 B90 

1 ::;90 pp Hff K:=?; II 1 ... 1 Ht:; B\' 
l 9(i(i PPI MT 
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1 930 GOTO 1 70~=1 
1940 F'P I MT" L,~At-IT f11··10THEP GF!ME"; 
195(i INPUT ~<$ 

1960 IF LENCK$l=3 THEN 1050 
1970 DATA .644,.24,.077,.039,.644,.19,.103,.053,.72,.167,.046,.05 
1980 DATA .641,.244,.05,.038,.6?3,.153,.073, .038,.651,.182,.106, .038 
1 '3'31-j IIATA 11 7(1t:1" !' D 1 E12, a ~~i?'~ !I a (f3Ea' • 70'3 !I a 1 E12 !I • (f? 1 !I D li'-1·, o !::::::E.' a ~i·~' • t.;15:3 
2000 DATA .016,2,5,6,12,a,15,16,18,2,5,6,12,a,15,16,18,3,7,13,13,18 
2010 DATA 17,23,27,11,21,21,21,31,31,31,41 
2020 nm 
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COMPARE: 
DESCRIPTION 

This program is used to compare two data groups. The comparison is done 
using the median test. The program prints the Chi-Square stats for the 
input using one degree of freedom as the calculation limits. 

USERS 

Users of Compare will be individuals who are interested in determining 
the gross similarities between groups of data. These individuals would 
include statisticians, engineers, businessmen, etc. 

INSTRUCTIONS 

Before this program is run enter the data for the two groups of data in 
data statements starting in program line 900, using the following sequence: 

900 Data X, Y 
910 Data Xl, X2 .... . 
920 Data Yl, Y2, ... . 

where X is the number of elements in the first group, and Y is the number 
of elements in the second group. Xl and conversely Yl, Y2, etc. represent 
the individual data points for each group. After the data has been entered 
type RUN. For a detailed list of instructions list the program. 

LIMITATIONS 

Line 94 contains a Restore statement, line 140 a MAT READ statement and 
360 ABS( ). These are defined in the Appendix at the end of Volume II. 
If your Basic does not contain Mat statements they may be easily generated 
through a double FOR loop, (Refer to Appendix B at the end of this Volume). 
The source code is 2K Bytes long and the program executes in BK. 
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il2! ::;:'.[M :.;i;:.;:~;.;i: m:::::;cp I PT I Ot·i: COMPF!PES nm CiF::OUP::; OF DATA u::::r MG TH[ 
20 REM MEDIAN TEST. 
40 S:'.EM :.;:~:i;.:;.;i: Itt:;TRUCTI0!'1S: PUT I!ATfl Hi LHIE 900 AMD FOLLOHIMG. 
6~:1 1:::::EM THE FIF·::;T flFiTUM r::;: THE MUMBER OF ElffF.'.IE::: IM THE FH:'.ST 
70 F.'.EM GF-:oup, THEli ENTER THE NUMBER OF EJHPI E::: IM THE SECOMD GF.:oup, 
:::e REM THEt·l THE FIP:::T GF.'.OUP rr:;ELF r::;; E'JffEF.:Er1, mm THEM THE 
90 REM ::;ECOND GPCllJP. THE PPOGF.'.AM PPHff::: OUT THE 
91 F.'.H1 CH I ::;OUAF£ :::TAT I ::;;r I c OF THE c'. BY ;:: TffE:L.E' OM 1 DEGF.'.EE 
92 REM OF FREEDOM. 
·:;i:::: F:EAD T 
9 4 PE::;TOPE 
95 IF T< >9999 THEN 1 CiC1 
-::ii:. PF-: r MT "Lr :::T Lr t·1c::: 1 o ro 9;~ FOR r tt:;TF-:ucr r ons" 
97 :::TOP 
99 DIM A f 50t(! 
1 fl(; FTflD M, N 
1 1 ~:::; LET M i :::: M + 1· I 
120 LET M2 = INTC M1/2 
140 MAT READ ACM1J 
1 '52 LET L == i 
153 LET U = M 
1 '.:i5 c;o:::uB 600 
156 LET L = M + 1 
157 LET U = Mi 
1 ':i ;:;:: GOSUB t-.ViM 

16121 LET :=<=!21 
1 t. 1 LET Y=fi 
1:::(1 LET I = 1 
190 LET J = M + 1 
200 FOR K = 1 TO M2 
;~ 1 0 IF A ( I J < fi ( J J THE'~M Z:'.7~3 

220 LET Y = Y + 1 
230 LET J = J + 1 
246 IF J (:::: Ml THEN 320 
250 LET X - M2 - Y 
E:1:.0 CO TO 3:::0 
270 LET X = X + 1 
280 LET I = I + 1 
29(1 IF I <= M THEH 32(1 
300 LET Y = M2 - X 
310 GQ TO 330 

I_ i = 1·1 -- ::-=: 

340 LET I I ti - ' ., ' ... --
7 = :,-:;:.;i:u ·-·" \':i:i:u ::...." 350 LET 

360 LET T = l·H:i:i:i: flB::;fZ) - Mi/2 J l ;::'. 
::70 LET C2 = T/ f O<+U) :<i: Cr'+U) *- C<+Y) * (!J+U:i ) 
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~:::::::n PF.:Hff "HK! '.::;AMPLE MEDIFiM TE'.:n." 
:7:::::c.~ F1 ~~1r·1r 11 CiF:'.c11JF· t 11 :=-::; 1_1 
::::::5 F'F.~It·11· 11 C~F.,C1LIF' i:~ 11 

\'; t..J 
390 PRINT "CHI·-::::QUARE = "; C;::: 
4 (i(i ::;TOP 
600 FOR I = 1 TO U - L 
610 LET X - ACLJ 
620 LET Q = L 
630 FOR J = L + 1 TO U - I + 1 
640 IF X ACJ) THEN 670 
65~) LET >< == 1=:1 C .J) 
660 LET Q = J 

680 IF J = Q THEN 710 
6·::1~3 LET H 11~1.1 ·- f:I LI) 
700 LET A(JJ - X 
7 i(i MD<T I 
7c'.0 F.'.ETUF.'.f·1 
90(1 DATA 99'39 
9999 am 
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EXAMPLE: 

PROBLEM 

TO COMPARE TWO GROUPS OF DATA: (1,2,3,4,5,6,7) AND (1,2,5,6,7,10,16) 

SAMPLE RUN 

900 DATA 7,8 
910 DATA 1,2,3,4,5,6,7 
920 DATA 1,2,5,6,7,10,10,16 

TWO SAMPLE MEDIAN TEST. 

GROUP 1 4 3 
GROUP 2 3 5 

CHI-SQUARE = ·0585938 
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CONFID 10: 
DESCRIPTION 

This program calculates confidence limits for data. The calculations are 
based on the normal curve approximations. 

USERS 

This program will be of use to individuals setting up statistical bases 
for surveys or studies. This could include poll or census takers or en­
gineers, structuring data bases. 

INSTRUCTIONS 

The program is self prompting and will request all necessary inputs. After 
the program has been loaded into memory type RUN. List the program for de­
tailed instructions. 

LIMITATIONS 

Confid uses the DEF FN and FN statements through out, starting in line 
180. The source code iS-2K ByteS-long and executes in 4K Bytes in most sys­
tems. A routine to convert the FN statement for use in a system that does 
not have this statement is shown in Appendix B. 
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t izi F;~~ I r·i 1~ 
l l F:~~ I i",!1-
l c'. PF'Hff 
100 DATA s000003,53,s2?8,5729597,6169114,6554217,7257469 
110 DATA 7580363,7881446,8159399,8413447,8643339,8849303,9031995 
120 DATA 9192433,9331928,9452007,9554345,9640697,9712834,9772499 
1 ·~:ci I~ATA •3:::2 i :;:sr::., 1:~!!:::f,(l';tE1E1 !i '3~:::·32·75•3 ~ '?-'31 :=!(1C:5' ·3·::i:~:7·3~~r3 !I ·~·35:;::3!=::::: !I ·3·3t.~i:3:~:(1 
140 DATA 9974449,9981342,9986501,9990324,9993129,9995166,9996631 
150 DATA 9997674,9998409,9998922,9999277,9999519,9999683,9999793 
11:i~3 1JA.TA ·~·~'3'3::::t.~7 , 1:;ii3p3•3·:;.1 5, ::.p3•3•3r34i:::,, =;.r3=3,3·;.tt,E., '~i'::i·::"3'37'3, ·3·::-·3·::-·3:37, ·3·3·~·3'::W'3C~ 

190 DEF FNDCU)=XrLJ)-XCU-1} 
200 DEF FtiBCUl=U-U~lU-1J•(D2/(2*D1J+CU-2l~D3/(6*D1ll 
210 DEF FNGCUl=lE-3~INTC1E5•U+.5) 
c:'. 20 PF.'. I MT 
C.'.::::iz.1 PPHff "COt1FIDEl-ICE LIMIT'.::; Fl:)P A POF'ULFITIOt·i PF'OPOPTIOH BA::::ED ot·I" 
c'.4t1 PPHff "THE tiOPMAL CUF.'.t'E APPF.'.O::HMATiot·-1. 
c'.50 PPIMT 11 ~·!HAT 1=iPE >:: i:t·~UMBEP OF succ-" 
c:·. ;::.o PP Hff 11 E::;::;c:; In :::;AMPLE :i , t·~ i: SAMPLE ::; r zu " ; 
c'.70 IMPUT ~·~1, ~·~2 

;:· 9Ci FOP I =CiT04B 
c'.91 READ ;:.:: (I) 

31 (i LET ::;=SOP ( M* ( 1-M J .··l·~2) 
32~~i PF.'.Hff 

I:EST ESTIMATE OF POPULATim~ PF.'.OPOPTIOM ff'CT) ="; HlC t:M:t 
:::: 40 PF.'. nn 
::::5(1 PPHff 
:::60 PF.'.Hff "COtlFIDEJ·!CE LIM ITS on POPULFITitX·I PPOPOPTIOM: II 

37Ci PP I MT 

400 F.:EAD P 
410 IF P=4E44 THEN 9999 
420 LET A1=0.5*f 1+PJ 
4:30 GO:::;Uf: 460 

LOL·!EP LIM", II UPF'EP LIM" 

44(1 PPIMT 10(1:9:p,n·1G1Tt"10(-A2)·-1/(2•~·42)) ,niCi(Ft"i0(A2)+1/(2*-i·~2)) 

4 5(i GOTO 400 
460 IF A1>0.5 THEN 510 
4 7(1 LET A 1=1-A 1 
4::::~?.i GO:::;Uf: 54(1 
49ti LET Ai::'.=-0 
'::~(it) GOTO 5:3(1 
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1.-::; i (i ~-;c1 1:::trt; ~!4(i 

:::;~:.'.(i LET F~C.'.=C! 

:=':;'50 FOP I =(i TCl 
::; (:,(1 IF >< ( I ·1 Tl lE.~:1·· I '~'.i f!i?I 

::';:::0 LET D 1 =Flill (I J 
r::;9:a LET Ei=:Ft!D(I+i:i 

61 i2i LET Tr:::=Fl!D f I h::o ., i -··· llc' 
620 LET U=CZ-XCI-1JJ/D1 
(;,::;:~3 LET O=FHB (Ft it: r U J ) 
i:AO !_ET O=~:i. p::-: I c1+ I -J ) 
650 PETUFJ1 
999'3 El-ff! 
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DESCRIP: 
DESCRifTION 

This program calculates a number of descriptive statistical quantities 
for a single data set. 

USERS 

Statisticians and engineers will find the most use for this program. 

INSTRUCTIONS 

Your data must be entered into the program in the form of data statements, 
before the program is run. Start entering your data in line 100. The pro­
gram will hold up to 300 data points. After the data is entered, type RUN. 
The program will then ask for the Frequency Distributions: L,U. Where 11 L11 

is the lower limit of your data and 11 U11 is the upper range of your data. 
Enter these end points and the program will do the rest. 

LIMITATIONS 

Descrip contains a Restore statement in line 730 and FN statements start­
ing in line 820. The source code stores in 5K and executes in 12K. The exe­
cution space may be reduced by reducing the table storage in the DIM state­
ments. 
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~.:.1 F1 E~I"10 l DE~~::;c.::F'. IF' 
l !~'I F'.E}i r1n J·!OT !?F-=:;;:··ciuEJICE 

700 F-'.[AD U 
720 IF U = 1E38 THEN 2500 
73~:1 F.:E::::TOF.:E 
7'40 PPINT 
7'5~) pp Hff II T'lP I CAL HITEF.'.UAL FOR FPEOUEt"lCY DI ·::TF.: I BUT I Ott:::: II ; 
760 PF.'.Hff 11 L, U ="; 
7'70 HiPUT l·H, ~·~2 
?::::o PPIMT 
7'90 PRHH 
800 DIM XC300J,SC4J,Yf4J,ZC4J 
810 DIM CC50),GC50J,EC50J,FC50J 
820 DEF FNRCM)=.001~INTC1000•M+.5) 
830 DATA 1E38,0,0,0,0,0,0,0 
:::4(1 LET I = 121 

::::50 LET I = 1+1 
::::60 F::EAD ::-:; C I J 
87'0 IF XCIJ <> 1E38 THEN 850 
880 LET Ni = I-1 
::::90 LET t·1 = rH-1 
91)(1 FOR 1=1 TO 4 
910 LET SCI) = 0 
9 C.:€1 Mt::-ff I 
93(1 FOR I = 1 TO t"l1 
940 LET YC1l - XCIJ 
950 LET YC2l = XCilt2 
960 LET YC3l = YC1J•YC2l 
970 LET YC4) = YC2lt2 
9:::0 FOF.'. J=1 TO 4 
990 LET SC.Jl=SCJJ+YCJJ 
1 0(1(1 MDff J 
1 010 ME:=<T I 
1020 LET S = SC1l 
103(1 FOP I = 1 TO 4 
1040 LET YCil=C1/N1J•SCil 
1051) t·1Dff I 
1060 LET SC2J = YC2l - YC1lt2 
1070 LET SC3l = YC3) - 3•YC1l•YC2) + 2*YC1Jt3 
1080 LET SC4J - YC4J - 4*YC3J•YC1l + 6*YC2J•YC1Jt2 - 3•YC1Jt4 
1090 LET YC2l = SQRCSC2JJ 
1100 LET YC3J = 8(3) / CSC2l*YC2Jl 
111!) LET \' C4J = S C4l -'·-::;:; Ci:'.J t2 - 3 
112(1 PRIMT 
113(1 PF.: I MT II:::; u M M A p y ·:; T A T I <::; T I c '.'.::II 
i 14~1 PP n-rr 
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l 1 51} F'f<'. Hff II 
1 160 PF.'. I MT II 
1170 F'PINT" 
11 :::(1 PRI MT II 
119(1 PRINT" 
120(1 F'F.:Hff" 
1 ;:: 1 ~:1 F'P I MT II 
1 ;::2i;::1 PR I MT 
1230 PRIMT 
1 c'.40 F.'.EM SORT 

r·1ut·1t:E:F.: m- UAF.: r ATES = 11 n 1 
Fl!? I THMET I c MEAM - II 

::::;Tfit"-IDFIRD DEUIATIOM -" 
t.JAF.~ I At·i(:E ==II 

COEFF OF UAR CPCTJ = 
STANDARD SKEWNESS = 

'.:;Tf1tmAFrn E?::CESS = 

'r' ( 1 ) 
'/(2) 

II ; FMF.'. ( 1 (10'*'\' ( 2 ) /'y' ( 1 ) ) 
" n~ R i: 'l i: :::n :i 
II FMR ( 'r' ( 4 :i ) 

1E:50 FOR I = 1 TO H 
1260 FOR J = I+1 TO N1 
1270 IF XCil<X(J) THEN 1310 
l C'8(1 LET Yi=>:: ( I ) 
1290 LET XCIJ=X(J) 
13(1(1 LET >=: CJ) ='/ 1 
1 3 1 (1 r·iDff .J 
1 :;:20 MD<T I 
13::::0 PRHff"C1 F.'. D E"" P '.:; T Fi T I '.:; T I C ::;; 11 

1 :;: 40 F'F.'. Hff 
1 ::;::50 PR I MT" 
1 3 6(1 LET P 1 = 1 (i 
1 37~3 C:iOSUB c'.36~::1 
13BO LET T1=P2 
139(i PRINT II 
1 400 LET P 1 =2::; 
1 410 Go~:aJB 2::::6~:1 

1420 LET T2=P2 
1430 PRIMT" 
1440 LET P 1 =5t1 
145~:1 GOSUB 2360 
146~3 PRINT" 
1470 LET P5=P2 
1480 LET Pl=75 
149(1 GO~:;UB 2360 
1 ::;00 LET T3=P2 
1510 PRIMT" 
15c'.0 LET P 1 ='30 
15:30 c~c·~=:IJE: 2:~:E.~~1 

1540 LET T4=P2 

SMALLEST VARIATE =11 ;xc1:i 

LOL .. IER DECILE ="; T1 

THJl?D G!UAF.'.TILE =";r::: 

1::;5i;::1 PfUNT" !.JF'PEP DECILE =" ;1'4 
1560 PRIMT" LflF.'.GEST UAF.'.IATE ="; >=: l:t"-11) 
1570 PF.:IMT 
15B0 LET U=:,:: i:t·H ) -::·:: t: 1:1 
15'3(1 PR I NT II TOTAL ~'.AMGE =II ; u 
16(1(1 PRHff" DECILE PANGE =";T4-T1 
161121 PR 1 MT" ::;EM r -OUART I LE F.:AMGE ="; n::::-TE'.) ....-;:: 
16E:0 PF-'. I MT" BOML.E\', :;:; ::;1<HJNESS = " ; n1F.'. i: i: T::::+ T2-2*P5 l __,. i: T::::-T2 l :i 
16:3(1 PR I MT" F'EfiF.'.::;0t·1 ::;KD..JNESS = II; FMF.'. i:::;:::<i: (\' ( 1) -P5) /')"° (2)) 
164(1 PRINT 
165(1 PRIMT 
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1 PF.'.INT 
1670 LET D=ABSfW2-W1) 
J ti!:;i~i IF' I~=0 Tt-IE~t·· .. I E'.'.51 ~J 
j 69(i LET Yi =L·! 1- I r·n ( f ~·.! l -::.:: ( 1) ) /Il+ 1. 99999) :<;Tl 
1700 LET L=INTCfXfN1J-Y1+.00001)/D)+1 
1710 IF L>50 THEN 2450 
1720 FOP I=l TO L+2 
1730 LET C(l)=Yl+ rr-1J•D 
1740 LET FCil=0 
1750 LET ECIJ=0 
1 71:,[1 t·iE:=-::1· I 
l 77li F1F.~ 1 rrr u 

l?::a~1 PRIHT 
l "?'3(i F·f:~ I t·iT 11 

1 ::<1(1 pp Hff II 

1 ;~:1(1 PRINT 
1820 FOR I = 1 TO Nl 

C1 U E 

tn=t TC1 F!IJl" 11 
, 

11 

f·iOT IrlCLUD I!'·iC 

1830 LET H=INTCC1+1[-8J•CXCil-CC1))/DJ + ~ 

1840 LET FCHJ=FCHJ+1 
1850 LET ECHJ=E(HJ+Xfl) 
1 :::60 MDff I 
l :::7(1 J_E1· ._I = l 
1 ::!:::t1 LET .J=.J·+ 1 
1 ::::9(1 LET G CJ J == 1 (1ff<iT CJ) /i""I 1 
1900 PRINT CCJ-1),C(JJ,FCJJ,FNRCGCJ)) 
1910 IF J=L+2 THEN 1930 
19c'.l1 GOTO 1:::8(1 
1930 FOR J = 3 TO l+1 
1940 LET FCJJ=FCJ-1J+FCJ) 
1950 LET GCJJ=100•F(J)/N1 
1960 LET ECJJ=ECJ-1J+ECJ) 
1970 ND=:T J 
1980 PRIMT 
l 9'31(1 PF.'.IMT 
;:::0oi;::1 PPIMT" 
c'.01(1 PRIMT 

C U M U L A T I U E 

c'.0c'.(1 F'RIMT" !iUMBEI? LE'.:;:::; 
C.:0:;:(1 PRIMT" 1.Jf!LUE THAN 1.JALUE 
2(i40 PF::Hff 
C::050 LET J = 1 
c'.060 LET .J=.J+1 
2070 LET ECJJ=100•E(J)/S 
2080 PRINT CCJ),F(JJ,FNRCGCJJJ,FNRCECJJ) 
2090 IF J=L+1 THEN 2110 
E' 10(1 GOTO 2060 
2110 PR I MT 
c' 120 F'RIMT 
2130 PRINT 11 0 R D E F: E D 
;:: 140 PR I MT 
2150 LET M=INTCN1/4-.05)+1 
c'.160 LET H=4*(t'i-1) 

A F.~ F.~ A \.II 

839 

II 5 II F'EP C:Et·ff " 
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2180 FOR I = 1 TO M-1 
c'. 1 '3~3 LET Kl =I +M 
;:::c:1=10 IF L=1 THEt--1 ;:::.:::30 
2210 LET K2=1+2~M 

C'. E~:3~~i LET i<E~= I -+·i=:=*:t·1-1 
i:'.c'.40 IF ( L-· 1) =.;.: ( L -·2) =~71 THEM 2;:'.7(i 
2250 LET K3=1+3*M 
c'. 260 GOTO 2280 
2270 LET K3=1+3~M-2/L 
2280 PRINT XCIJ,XCK1J,XCK2J,XCK3l 
;::'.1~·30 t-1E>=:T I 
2:~:00 FOR I = c'. TO L.+ 1 
2310 PRINT XCCI-1l•M), 
C.: 320 t·iDO::T I 
;:~ :~: :3(1 Fr~: I t·iT 
c~. 34rZi STOP 
i:'. 350 F.:EM II '.:;UBPOUT I t~E " 
2360 LET GS = P1*CN1+1)/100 
c'.370 LET P2 = >=: ( 1) 
2380 IF G5<1 THEN 2440 
c'. 390 LET P2=>=: ( M 1 ) 
c'.4f.i0 IF G5>t-U THEM 244~:1 
2410 LET Q5 = INTCG5l 
c'.4c~(1 LET H5=Ci5-05 
C.'.4:30 LET P2=H5:i:i:::-=: C 1:;:!5+ 1 ) + ( 1-H5 l :9:7-: 0:~6) 
c~ 440 F.'.ETURM 
2450 PPHff 
246(1 PFUNT" HffEPl..JAL IS TOO SMALL. MA:=< I MUM IS 5f.1 CLA'.::;~;[::;;" 
2470 PPINT"F.:ESPECIF'r' L., U"; 
c'. 480 I MPUT I·~ 1 , ~·~c'. 
2490 GOTO 1640 
250f.1 PPHff 
2502 PRINT 
2510 EMD 

840 



SAMPLE RUN 

100 DATA 261°4, 270°8, 265°4, 261.4, 258°1, 252-1, 268.3, 250.3, 272-3 
101 DATA 262°8, 255°5, 249°6, 280°9, 270°3, 263.2, 258.3, 256-3, 259.3 
102 DATA 270·1, 259°3, 253.2, 266·4 
RUN 

TYPICAL INTERVAL FOR FREQUENCY DISTRIBUTIONS: L,U = ?260,280 

SUMMARY STATISTICS 

NUMBER OF VARIATES 
ARITHMETIC MEAN 
STANDARD DEVIATION 
VARIANCE 
COEFF. OF VAR (PCT) 
STANDARD SKEWNESS 
STANDARD EXCESS 

= 22 
= 262°0591 
= 7°784011 
= 60°59082 
= 2a97 
= 0°383 
= -0.176 

ORDER STATISTICS 

SMALLEST VARIATE = 249. 6 
LOWER DECILE = 250°84 
FIRST QUARTILE = 256·1 
MEDIAN = 261°4 
THIRD QUARTILE = 268°75 
UPPER DECILE = 271.85 
LARGEST VARIATE = 280°9 

TOTAL RANGE = 31·3 
DECILE RANGE = 21.01 
SEMI-QUARTILE RANGE = 6°324999 
BOWLEY'S SKEWNESS = 0°162 
PEARSON'S SKEWNESS = 0°254 
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DIFFER: 
DESCRIPTION 

Differ calculates confidence limits on two data groups. The limits are 
determined from the difference between the means of the two groups. 

USERS 

Users of Differ will be mainly restricted to people analyzing or studying 
data sets or samples. 

INSTRUCTIONS 

Your data must be entered in data statements before the program is run. 
Enter your data in the following format: 

200 DATA Hl, Nl, Ml, Sl, H2, N2, M2, S2 
where 

Hl - is the size of the population. (if the population is infinite let 
Hl = 0) 

Nl - is the number of points in the first data set 
Ml - is the mean of the points in the first data set 
Sl - is the standard deviation of the first data set 
H2 - is the size of the population for the second set of data 
N2 - is the number of points in the second data set 
M2 - is the mean of this data 
S2 - is the standard deviation for the data in the second set 

After the data is entered type RUN. The program may be listed for detailed 
instructions. 

LIMITATIONS 

Starting in line 19 the DEF FN statement is used. The FN statement is 
used throughout this program. Differ requires 4K Bytes for-Storage and ex­
ecutes in 6K Bytes of memory. 
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:L i:J F'.F .. ifl T.! I Fl 
J. j IiFi'l··~=i L5~Ji~i(i(!(l(l ~ 

14 DATA 9821356,9860966,9892759,9918025,9937903,9953388,9965330 
15 DATA 9974449,9981342,9986501,9990324,9993129,9995166,9996631 
16 DATA 9997674,9998409,9998922,9999277,9999519,9999683,9999793 
17 DATA 9999867,9999915,9999946,9999966,9999979,9999987,9999992 
1 ::; DIM ::-:: ( 4'3) 
19 DEF FNQ(UJ=M3+U~R3 
c::e DEF nm i:t)) =:>< 11n -::-:: c1J-1 :i 
21 DEF FNB(U)=U-U~fU-1J~(D2/(2•D1l+fU-2l~D3/(6•D1J) 
22 DEF FNZCUJ=l+CCUt2l+1)/(4•D)+(C{Ut2)+3J•r5~CU12J+1JJ/(96•Dt2J 
25 FOR I=1 TO 4g 
·2:¥21 F.~EAI1 ::-:: ( I) 

20e DfiTA 1E37 
203 DATA .s,.75,.9,.95, .99,.999, .9999,.99999,1E37 
204 READ H1,N1,Ml,S1,H2,N2,M2,S2 

207 IF H1<>0 THEN 210 
;~~~1:::: LET H 1 = i E2~t 
210 IF H2<>0 THEN 214 
;:: 1 E'. LET H;:'.= 1 E2~:1 
C'.14 L r-,--

c_. 

216 LET T1=S1•SQRCCNl~CH1-1J)/CH1~rN1-1l)) 
218 LET T2=S2•SQRC£N2•CH2-1))/(H2~CN2-1JJJ 
220 LET R1=T1•~DRCCH1-N1J/(N1•CH1-1JJJ 
222 LET R2=T2•SQRCCH2-N2J/(N2*CH2-1Jl) 
E:;:'.4 LET F.:5=R 1 tE· 
E:Z~6 LET P6=F.:2"l2 
228 LET R3=SQRCR5+R6l 
230 LET W=R5/CR5+R6l 
;:::32 LET D= i: (f--i1-1) :~·: ft"i;::--1)) / ( (f·i2-1) ·~·He'.+ (f'-11-l) '¢: ( l-·L·J:i -t'c'.) 
234 LET D=.i~INTCl0~D+.5l 
236 PF.'.Hff 
C1 :3::! FiF-~ I t·iT 11 

24~3 PF.'.Hff 
"·::;AMPLE: 
"·::;AMPLE 
"'.::;AMPLE 
"::;AMPLE 

MEAt'-1 
t)f!RJAtlCE 

c'.42 PRIMT 
C::44 PF.'.HiT 
E: 46 PR I t·ff 
c'.48 PF.'.Hff 
i:=.:5[1 PRHff "POPULflTIOH '.:;IZE 

c'.54 PF::IMT "IMFHHTE", 

II; "SfiMPLE l", "Sf!MPLE 2" 

II 
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;::·':;:::: F'F.'Hrr Hl' 
260 IF H2'>1E20 THEN 266 
;::6;=: PF.'.Hff II HiFHiJ1E 11 

E:'.i::,E, F'F::It··l1" HC: 
.:::t.::: PRHff "E'.::;TIM POFtl :::;Tn DEU ",Ti, r;::: 
;::'.70 F'P It-ff II '.::TD EPF:'.OF:'. OF MEAM II 'p 1 ' PC.: 
;::·72 F·F:It·iT 
;::74 PF.'.Hff "DIFF' m:n,IEH·i MEANS 11

," 

;::?6 PF:'.Hff 11 '.::;TD EPF.:OP OF DIFF II" II 

;:?:::: PF.'. Hff II DECiR OF FPEEDOM (DI FF) II ' II 

,:::::::(1 PPHff 
1:::::2 F'F.~It·iT 

II D 

;:::e4 PF.:Hff 11 cm··lFIDH·1cr LIMITS OM nrFFEPEt·-1cr t:En.1EEN MEAH::;:" 
c'.:'.::6 PPIMT 
C.:::::::: PF.'.Hff "Cot·IF LEUEL"; "Lm·~ER LIM", "UPPEP LIM" 
c'.9(1 PF.'.Hff 
c'.9c'. READ p 
294 IF P=1E37 THEN 386 
296 LET A1=0.5~C1+Pl 

300 IF D=0 THEN 306 
::::c1;'.:'. REM FMZ Cot IUEF.:r:; ::;T!JDEt'ff,::: T TO Fl t·WPMF!L DEU I ATE: 
304 LET A2=A2•FNZCA2l 
:;:[16 PF.'.IMT 1c10•p,n·-1G!C-Ai:::i ,Ft1G!(A2) 
30:::: GOTO c'.92 
310 IF A1>0.5 THEN 320 
:::: 12 LET Ai = 1 -F! 1 

:::: 16 LET A2=-0 
31 :::: GOTO 324 
:~:20 C3Ce:;1Jt: :3f~:::: 

3;'.:'.2 LET A2=G! 
::::24 F.'.ETUF.:M 
326 REM REUEF.'.SE INTERPOLATION FOR STD NORMAL DEUIATE: 
32::: LET Z=1E7*-A1 
330 FOR I=1 TO 46 
332 IF Z<XCI) THEN 336 
334 NE>ff I 
336 LET Dl=FNDCI) 
338 LET E1=FNDCI+1) 
::;::4(1 LET Dc'.=E1 ·-Di 
342 LET D3=FNDCI+2l-E1-D2 
344 LET U=CZ-XCI-1))/Dl 
346 LET Q=FNBCFNBCU)) 
34:::: LET G!=ti. 1 *- CO+ I -E: l 
:::;:50 RETURt~ 
352 PPINT 
:;:54 PF.'.It-iT "THI:::; F'ROGF.'.AM COMPUTES CONFIDEl'~CE LIMIT~:; FOR" 
356 PF.'.INT "THE DIFFEPENCE BEn·JEEM n·m POPULF!TION MEANS~ II 

::::58 PF::Hff "BA:::;ED Ot··I DATA :::;UPPLIED FOR TL--10 '.'.:;AMPLE::::, OME" 
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:36(1 PF.'Hff 11 FF.DM E:F!CH F'CIF'ULATIOM. TO 1_1·;::;[, T\'F'[: II 

·;: E1 c.: F1F~ I t·i T 
·.JE.4 F'F.~It--IT H 

::.=::E1f1 F1 F.~It-1T I! 

36:::: PRHff 

c'.'.00 Tlf!Tfl Hi, Hi, 1·H, Si, H2, t·i;=::, !·!?, ~:;;:::" 
PUtl 11 

::::70 PPir·ff 11 L·JHEF.E H i --· ·:;I ZE OF POF'ULfff I Of·! 1 f LET H 1 " 

! ! ·I ; J 

f1"j l 
' - J. - ' -· 

:::: !.::;:~ F·F: I t-11· 

·-·· 

-··· 
·-· 

cciUAL ZEPO IF PO Pt! I:;::; r r·iF IM I TE :i 11 

·:;I OF ::;AMPLE i II 

:=1F.'. I THMET IC MEF!t·I OF :::;FWIF'LE 1 " 
·:;Tf!HDAF.'.D DD.I I AT I OH OF :::;RMPL E 1. " 

( BA:::;E:D ot·i DI U I ·::;c)F' C!F ti j ) " 

J :::4 PP I t·ff "AMD He:, M;::: , MC.:, '.:;;2 AF.:E THE ::;AME FOP ::;AMPLE 
:::: :::6 Et·m 
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ENGINE: 
DESCRIPTION 

This program computes various parameters for the Otto cycle engine. The 
values are generated using a CFR engine. Inputs for the program are from 
the user during operation. 

USERS 

This program can be used by auto enthusiasts but will probably be a bit 
too technical for all but those with an engineering background. 

INSTRUCTIONS 

After the program has been loaded into memory type RUN. The program will 
prompt for all required inputs. The program should be listed for addi­
tional instructions. 

LIMITATIONS 

Engine should store and execute in most Basic speaking systems with 6K 
of available memory. 
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1 ~:; F'P I i·ff "DO '/OU i"li:ll iT 
16 IHPUT 01 
17 IF Ql = 1 THEN 100 

= C1 THEt·i 

E:HZi PPI!ff" 
iOi PPIHT" 
1. i~iE~ F=F.~It·1Tu 

1 t-r3 F:F~ I t--iT 11 

104 PPHff 11 

1Ci5 PPitff" 
l l1El F:~:It·rru 

Tl·iJ'.'.'.=; I::; A PPOGF:'.AM l)~-IICH L·iILL CALCULATE: THE" 
F'"OI. LOHHiG ITEM'.:·; FOP THE OTTO C'r'CLE v:;HiC THE" 
c:rP EJ·lG I r·iE" 

107 PF.'.Hff" 
1 c1::: PP I t·ff " 
109 PF.'.Hff" 
11 0 PPHff II 
111 PRINT" 
1 1 E.'. PP I MT" 
1 ; .-, l . .:i 

L fH F.'. FLOL·J ItffC FliC HIE. II 
2. FUEL FL.O~·-l HlTO EJ·!Ciit-iE 11 

~:. F!IF.' FUEL F.fYTIO" 
-~ Bf?AKE HOF.'.'.:;[F'OHF:P II 
s. I CT I ot·i HOF.SEF'Clt·IEP II 
t:.. I hD I CATED HOP'.::.:;EPm·.IEF.: 11 

7. BPAKE THEF.'.MAL EFF IC I EMCY" 
:::;. I rm I CATED THEJ:'.Mfll EFT I c I ENC\'" 
·7. t:PAKE '.:;PEC IF I c FUEL Cctt::.=;UMPT I Ot·i II 
c1. r '.·m r CATE:D :::.=;PEC Irr c FUEL cor·-1sunPT r on" 
1. IDEAL. THE:F'.MAL EFFICIENCY" 
c.'.. PEL.AT r UE En- r c r EJICY" 
3. l...iOLUMETI? I c ETF I c I EMC\' II 

114 
115 
116 
117 
11:::: 
119 

PF.'.It-iT 11 

PPit·ff 11 

PP I HT" 
PPI~ff 11 

PRINT" 
REM 

THE ABOVE UALUES APE CALCULATED FROM DATA WHICH 
PEOUE''.::;TED BY THE COMF'UlTP F6 IT I::; F.'.EG!IJIPED 11 

F.'.EM :;;i::i:i:;.;i::i:i::i:i:f1 IP UOLUME PATE COPPECTED FOF.'. TEMP. F!MD PF.'.C::;. :i:i::i:i::i:i::i:i::i:i: 

F-£M 1i:'.1 
122 
1.-.. -. c..:,.. 

PF-'.INT "PF-E'.::;sURE DPOF' ACF.'.O:::;s LAMI MFIR METER (IM. OF ~·mTER) ="; 
IMPUT F'l 
IF P1>1 THEN 734 
IF P1<0 THEN 734 

1 E'.4 
1E'.6 
1 E.'.8 
1:~:0 

132 

PR I t·ff fl BAF.:ot·1ETF.'. I c PRESSUF.'.E ( I t·iCHE::; OF HC) =II ; 

INPUT PO 

134 
IF P0>31 THEN 738 
IF P0<28 THEN 738 

14(1 PR I t·ff "F-'.OOM TEMPERATURE C FAHF-:EMHE IT) 
150 IMPIJT Fi 
152 IF F1>100 THEN 742 
154 IF Fl< 60 THEN 742 

-11 a -· , 

160 LET Q0=Pi:<i:12.5:<i:f.9358+(P0-28l•.0334l*C1-CF1-70l*.0032J 
17(1 PPIMT 
180 PR I HT II A IF-: FLO~·J Hff O EMG I ME =II 0!21; II CUB I c FEET PEP MI MUTE II 
19ti PRIMT 
191 ~'.EM 
19E'. REM 
193 REM ~~*-••SPECIFIC WEIGHT OF AIR••••• 
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1 ·~14 PEM 
200 LET S0=P0~.491~144/f .35•CF1+460)) 
;::01 F.£M 
C:'.[iC~ ~~Et;1 

C~ ~:1 ::_=:: F~E t'i 
;::04 PEM 
210 LET M0=Q0~S0 
c'.c'.0 PPHff "f!ff: FLOL .. 1 HITO Et-1GH1E -" M(1; "POUt·ms PER MINUTE" 
c:·.::::0 PPHff 
2::.:1 F.EM 
C: :~:;::~ F::Et11 
i:'. :~::;: F.~Ett1 

;::34 REM 
~••••FUEL WEIGHT RATE INTO ENGINE••••• 

C.'.4(1 PRUff "TIME F.'EC!U JF'.LD F"OR 21. 5 CC OF FUEL (MU-IUTE::;) 

.¥··,r.:·"-t c .. _1c.. 

c::54 
;~~60 

C~?
1

~~1 

It·iPUT T2 
IF T2>3 THE~ 746 
IF T2<. ;:: THEJi ?46 
PR I t·ff II ::PEC IF I c GPAl.J I TY OF FUEL 
INPUT ::;1 

272 IF S1>1 THEN 750 
274 IF Si<.5 THEN 750 
c'.75 PRIMT 

-11" - , 

;:::::0 LET Mi=E~l. '.:-;:.;.:6c::. 4'*Sl ./ n2:.:i: (2. 54) l3'*'17c'.8) 

-11 • - ' 

;:'.9(1 Pl?Hff 11 FUEL FL ... OL•.I HITO EMGIME = 11 M1 ; "POUMDS PEF.: MIMUTE" 
30(1 PF.'.Hff 
3(11 F.'.EM 
J02 REM 

::::04 F.:EM 
:.:: 1 ~3 LET F.:(1=M0..-·M l 
32(1 PRHff "AIF.: Ftl[L PF!TIO -" Rt1 
:::::30 PRHff 
::;::31 F.'.EM 
332 REM 
333 F.:EM 
::;::::;::4 REM 
::::40 PF.:It·ff "B!?AKE L•.!FITTMETER F.:EADING It·i KILm·JF!Tr:; 
350 IMPUT Pc'. 
::::52 IF P2>2 THEJ·I ?::i4 

IF P2<.2 THEN 754 

365 PRHH 
370 PRHff "BPAKE HOF.::::E:POl·JER ="P2 
3 ::;:(1 PF.: I MT 
:::: 81 F.:EM 
382 REM 
383 REM ~••••FRICTION HORSEPOWER••'*'•• 
::::84 F-EM 

_ .. a; 

- ' 

390 PRUff 'TF.:ICTiot·i L·JATTMETER REAI!U1G IM KILOL<.lATT:::; 
400 IMPUT P3 
402 IF P3>3 THEN 758 
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i::j.~~fi:.l IF' F;:3< 1. "fHE'l I -~'S::: 

410 LET P3=P3/.74S 

.:1.::::;o PPHff 
43i FEM 
4:.:.=;;:: FEM 

434 F.:EM 
44li LET P4=PE:+P::::: 
450 PPHH II HiDICFllETI HOPSEPO~·~EF-: -" P4 
46(i PRHff 
i:l El 1 F.~Et:1 

i::J. E, ;~ F.~ Etl1 
i::1. 1:_:,:3 F.~EP1 

464 F-:EM 
~~•••BRAKE THEPMAL EFFICIENC~•~••• 

4 70 PR I r··lT "HI GHFJ:: HE:Fn r nG 1.JALUE OF FUEL =" ; 
4 :=:n I MPUT HO 
482 IF H0>21000 THEN 762 
484 IF H0<19000 THEN 762 
490 LET E2=P2•42.42/CMi*H0l 
495 PPHff 
'500 PRU-ff 1'BPfWT THEF.'.MAL EFFICIEMCY -" E2 
~; 1 ~:::1 PF.'.IMT 
~i 11 F.:EM 
~i12 PEM 
513 REM ~••••INDICATED THERMAL EFFIGIENCY••••• 
514 PEM 
520 LET E4=P4•42.42/CM1•H0) 
~;:;:(1 PRitff "HfflTCATED THEF.:MAL EFFICIEt-iC:'/ =" [.:.1 

~i40 PRHff 
~41 F.:EM 
~;42 F£M 
~43 REM :i7::i:i:;.:i:••BRAKE '.::;F'EC IF IC FUEL Cott::;Ut•IPT I ot·!*-**** 
544 REM 
550 LET S2=M1*60/P2 
~;6~'..i PRHff 11 BF.:1=1K[ '.:;PECIFIC FUEL crnt:;tlMPTI1:it-1 = 11 

'.:;;::; "LB~::; ... ·"HP-HF.'. 11 

570 PRHff 
571 REM 
~;~?2 

::;7:3 
574 
:;:::li 
590 
60(1 
601 
60::::: 
6(i4 
61(1 
6;:'.0 

F£M 
REM ~~•••INDICATED SPECIFIC FUEL CONSUMPTION••••• 
F.'.EM 
LET S4=Mt:<t:60 ... ·-p4 
PRIMT "IMDICATED '.:'.PECIFIC FUEL cot·1:::;UMPTIOM =" s4; 11 L:t:::; .. ·--HP-HF.:" 
PRINT 
REM 
REM •*•*•IDEAL THERMAL EFFICIENCY••••• 
F.'.EM 
PR I NT II COt·1PF:E'.:;'.:; I ot·1 RAT I 0 =IE ; 

It"-lPUT R1 
IF R1 >E1 THE.H 7'66 
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IF F~l< ~i- T·~,IE.:I··i :f.; 
630 LET E5=1-R11C-.4) 
t:. :35 F:F.: Ir··~ T 
64(1 PRHH "IDEAL THEF.'.MAL. ETFICIEMC\' -" E~i 
1:1 ::1 ~~i F1 F.: I r·1T 
6'.:i1 F.EM 
652 PEM 
653 PEM 
654 F.'.EM 
655 LET E7=E4/E5 
656 PRINT "RELF!TI'.)E EFTICIEMC\' -" 
t:,57 F·F.: I r-rr 
E,5::: F.~EJ·1 

660 PEM 
661 F::EM 

E -~· I 

66i:'. PRHff "CYLHrnEF.: BOPE (ASSUMED) = 3.c'.5 H-ICHC:;" 
6B(i PRH·ff "PI::;TON ::;TF.'.CW:E: (ASSUMEII) = 4. 5 H~CHES" 
7 0(1 PR Hff I! EMG H1E SPEED ( 900< =RPM<= 10(10) =II ; 
71 li INPUT N(1 

712 IF t·K-i > 1 1~1(10 THEl·I 
714 IF N0< 900 THEN 
715 PF.'.IMT 
7::'.0 LET E6=G!(1:i:i:172:::/ ( :~:. 141 :;:;9:<i: (:~:. 25) t-2/4*-4. 5'*'1'Ki) 
?3(1 PF.'.Uff "i..JOL.UMETRI C EFT I CI EMC\' =" E6 
-:i.-,.-, 
( .. :,ii::. 

7·:::4 
7:~~E, 

742 
744 
?46 

GO TO 
GD::;UE: 
GO TO 
GOSUB 
GO TO 
GOSU:B 
GO TO 
GO:::;UB 
GO TO 

9E'.0 
9(10 
L:'.0 
9(1(1 
i -i:-• 
.:.-C,1:: 

9(10 
i4(i 
9(1(1 
E'.40 

75(1 GOSUB 9(1(1 

752 1:;1:i 1·c1 2E.0 
7 54 GC6UB 9t10 

756 GO TO 34€1 
?5::: GC6UF.: 900 
760 GO TO 340 
?62 GO:::;UB 9t1(1 

?64 GO TO 470 
766 G0:3UB 9(1(1 

76::: GO TO 610 
77::: GOSUB 9(1(1 
7 :X1 GO TO '('(1(1 

9(1(1 PRHff "DATA our:::;IDE LIMITS" 
91 0 F.'.ETU~'.M 
9c'.li STOP 
9'399B REM 
9'3999 EMD 
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FOURIER: 
DESCRIPTION 

This program evaluates functions which are time dependent and are sums of 
exponentials and sine cosine terms. 

USERS 

Engineers and other technically oriented professionals could find use for 
this type of program. 

INSTRUCTIONS 

The data must be entered into data statements before Fourier is run. Data 
should be entered in the following form: 

where 
20 DATA NP,Nl,N2,T0,Delta-T,Sigma 

NP - is the total number of points to be calculated 
Nl - is the number of exponential terms 
N2 - is the number of sine cosine exponential terms 
T0 - is the time of the first point 
Delta-T - is the time between points 
Sigma - is the standard deviation of the noise (this is usually set 

to 0) 

Then enter the coefficients of the equation that satisfies the time func-
tion C*EXP(-S*T) 

Then enter the coefficients of the following equation that satisfy the 
time function. (A*COS(W*T)+B*SIN(W*T))*EXP(-G*T) 

with 
and 
and 

Al,A2,A3, ..... on line 56 
Cl,C2,C3, ..... on line 50 
Sl,S2,S3, ..... on 1 ine 53 

Bl,B2,B3, ..... on line 60 
Wl,W2,W3, ..... on line 63 
Gl,G2,G3, ..... on line 66 

After the data is entered type RUN. List the program for detailed instruc­
tions. 

LIMITATIONS 

The EXP( ) statement is used extensively throughout the program, starting 
in line 170. The source code requires 3K Bytes of memory for storage and 
execution requires 9K Bytes of available memory. 
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:::, F'EM 
7 DIM 0(500), XC 

:?::O F.'.EFlD n, iH, f'!E=~, Ti, TE::, Ci 
35 IF N=4E44THEN600 
40 LET M=2•N1+4~N2 
::::o FOP .J=1 TO !•i 
'·:lki PEAD ;:.:: ( J J 
1 iZI0 MD<T J 
120 FOF.'. I =i TO II 
130 LET D(l)=0 
140 LET T=T1+CI-1l*T2 
150 FOR J=i TO CN1+N2l 
160 IF J>N1 THEN 190 
i70 LET DCIJ=DCIJ+XCJl~EXPC-XCN1+Jl•Tl 
1 ::;:(i GO TO 2::::0 
i90 LET L.=Mi+.J 
;;:~:00 LET Y= (CO'.:; C:< ( c:::i:il·lc'.+L.) :i:tT) } :9:E:>::P ( -::-:: i::::::i:i:r-i;:::+U :i:i:r) 

c'..10 LET Z= ('.:;I t·1 ( >:: ( c'.:9:t··lc'.+L.) •T) ) :9:E?::P ( -:>:: ( 3*N2+L) :i:i:r) 
220 LET DCil=DCIJ+XCLJ•Y+XCN2+LJ•Z 
c:3~3 MD::T J 
240 LET DCil=DCil+C1*CRNDCXJ-0.5J•SQRf12l 
c'. 5(1 t"IE::<T I 
c'.t.0 PPINT 
C.'.?(i PPHff 
;::::=:0 PRHff 
c'.90 PPINT 11 t·mr::;E ::nGMA =11

; Cl 
300 IF N1=0 THEN 390 
3 i 0 PF.:It"JT 
::::c::o PP I NT 11 TEF.ns or FOPM c•E:=-::p i: -'.:;•r :i AF.:E: " 
;::;:(1 PF.:Hff 
::::40 PF.'.Hff 11 ",II 1-· 11 II ·-· , 
J50 PPHff 
360 FOi? J=i TO t"-11 
3 ?~3 PF.'. Hff II II , >=: LI ) , ::·:: i:t·H + ·-') 
:::::::(1 MD::T ._I 

J9(1 IF t-12=0 THEt"-1 510 
395 F'PINT 
4(10 PRHff"TEPt·t::; or FORM rn:i;i:co:::a.~:i;i:TJ+E::i:i=snHL·~:i:i:r) :i;Q:n::Pc-G•n ARE: 11 

45(1 PPHff 
460 PPIMT 11 ":i" H"," B", 11 l'.1 11

,
11 G" 

470 F'Pif'iT 
4 :=:171 FOP ._I= ( 2:.:i:r1 1. + i ) T 0 ( c'.*M 1 +Mc'.) 
4 -:::iv1 PF.: Hff " " , >=: f J :i , ::.=: i: l"i2+.J :i , :>=: i: ;::*-M2+.J) , ::·:: i:::::::i:i:H::+ .J :i 
~;~~1(1 t-1D=:T ._I 
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;::=i l 0 PR I t·ff 
':'ii:'.:li PF.:Hff"FIF.:'.::;T F'OHH fiT Tbt;PACIMG=T;::~ 11 

~i :~;1~~ F·F.~ I t··IT 11 ·r1= 11 
; ·r 1 , I! T·2= u ; T;:; 

~i4(1 PF.:Hff 
':'i~iO H::nff "DATF1 Ponir::; :=1F.:t: 11 

~::'i(,(i PR I MT 
570 FOR I=l TO N 

:i 1::1(1 t·iE>=:T I 
5'3':i GOTO '39'39 
':i 96 PF.'. I HT II 
600 F'F.'.IMT"THI'.:; F'F'OGF'AM [1.)ALUFiTE'.::; TIME n1t·ICTiot!S 11 

6lti PRit·ff"~·.iHICH F!F.'E :::;ut·!'.:::; OF E>=:POtiHffIALS mm" 
i:.c:J:::1 PRIMT"E:=<PonnnIF1L '.::;IME-CO'.:;n·IE TERt·t:;." 
630 PF.'.IHT 
EA·~:1 PF.: nn 11 r MPUT rn:n1=i Mti:::;T BE EMTERED F6 FOLLm·J:::;: " 
650 PR I MT 11 c:·f1 DF1TF1 t1P, Mi , Mc:, re;, DEL TA-T, :::; I GMF1 11 

660 PRHff" ~·JHE:PE" 
67(1 PRIMT 11 t·iP==TOTF!L t!UMBEP OF POIHr::; TO BE COMPUTED" 
t.::::iz.; PPIMT" Ml==t·itll'"IBER OF. D=:Pot--!EMTIAL TEF.'.M'.::; 11 

69(1 PRHff 11 ME:=:t-·IUMF:EP OF SHiE-COSHiE D<Pot·IEt·ffIAL TER~t:; 11 

7!30 PRHff 11 TO=:TIME OF FIF.:ST POH-IT 11 

?H~1 PF.:Hff" DE:LTF!-T=TIME BEH·JEEti F'OHH'.:'.; 11 

72(1 PPHff 11 SIGMF1=:::;Tf!MDfiPD DEtJIATION OF THE t-iOI'.:'.;Eu 
7'3~3 PF.:IMT 11 (IF 1=1DDITIUE" MOISE E; t-iOT DE:::;IF.'.ED, ::;IGMA=0 ) " 
7'40 PPIMT 
?50 PF-:Hff"F'ARAMETER::; OF" THE FUMCTIOt·i F"1RE ElffEF.'.ED A'.:'.; FOLLm·J'.:'.;:" 
7'6(1 PPIMT" 41 DF!TF! c (l) 'c (2) 'c (:~;)' ... '::; ( u ''.:'.; (2) '::; (3) ' ••• II 
?7'(1 PRHff 11 60 DF1TF1 fl(J.),Af2),AC3), ••• ,B(l),:E:(2),E:(3), ••• 11 

?:::o PF.:nn- 11 79 ni=rri=1 i·.I i: l :i, ~·-1 i:c:::i, H i:Tr, ••• , c i: 1 :i, c; c~::i, cc:::), ••• 11 

790 PF.:IMT 11 ·:nAT!'iEt"·IT t··IUMBEF.:S BETL-.JEEM 4l 1=1tm 7'9 H·ICLUSH.JE" 
::::00 PF.:IMT 11 MAY f:E U'.:;E:D 11 

:::: l 0 PF.'.IMT 
820 PF.:Hff 11 Mfl:=<I MUM t-iUMBEP OF POHff::; PEF.'.t·H ::;'.::::ABLE I'.:'.;" 
:::::::iz.1 PF-:Hff"5(i(i flt··ID (i:::t-·11+4N2=2(1). II 

::::40 PF.:Hff 
::::50 PF.:Hff"THE COMPUTF!TIOM OF E-t-->=:d·~HEF.:E >=: I'.::; LAF.:GE MAY F.:ESULT" 
::::6(1 PF.'.Hff" IM E::<CE'.::SIUE F.:Ut·~~HMG TIME. II 

·3199::: F.:EM 
9999 EMD 
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SAMPLE RUN 

20 DATA 
50 DATA 
60 DATA 

30,3,1,o,.001,o 
-1.78189E-2,1-66119E-2,4°50666E-3,1°5662,16°2565,136°889 
15°438,-.37221,491°834,200°474 

NOISE SIGMA = 0 

TERMS OF FORM C*EXP (-S*T) ARE: 

c s 

-0°0178189 1°5662 
0°0166119 16.2565 
0-0045067 136°889 

TERMS OF FORM (A*COS(W*T)+B*SIN(W*T))*EXP(-G*T) ARE: 

A B w G 

15°438 -0.37221 491°834 200.474 

FIRST POINT AT T1, SPACING = T2 
T1 = 0 T2 = 0.001 

DATA POINTS ARE: 

15°4413 10°99474 5°521522 o.6030367 -2-827604 
-4°483233 -4.574454 -3.597412 -2°126857 -0°6597066 
0°4720381 1°122184 1-302155 1°126335 o.7520941 
003298639 -0.028716 -0.263328 -0.3617165 -0-3465941 

-0.2589358 -0.1426456 -0-0336229 0°0457423 o.0871895 
0°0937954 0°0755308 0.0447195 0°0124639 -0-013472 
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HORSE 

DESCRIPTION 

A champion if there ever was one, you can tell by the lines. This detailed 

picture of a horse's head and neck should be held at arms length when view­

ing. The source code is 4K Bytes long and the program executes in 5K Bytes 

of memory. 

OOi PPir·ff 
tiZ:'.PPIMT 
~.3 3PR I MT 
04PF.:IMT 
05PRHff 
06PRIMT 
~:i?PPIMT 
(1 :::PP I t·ff 
09PF.:IMT 
1 ti PF.: I l'ff 
11 PF.:IMT" 
1 E:PF.: I MT" 
1 :~:PF.: I MT II 
14PF.:Hff" 
15PF.: I MT" 
16PRIMT" 
17PPIMT" 
1 :::PR I MT" 
1 '3PF.: I MT II 
2t1PRHff 11 

E:1PPit--IT" 
;:~ 2PF.: I NT II 
23PF.:IMT" 
c'.4PPIMT" 
E'.5PPit·ff" 
26PF.:IMT" 
E?PF.:Hff" 
c'.8PP ~MT" 

Mf"IMM MMt'IMM II 

MMMM>:: MMMt·IMMM 
!"'iMMMM>=: MMMMMMMM II 
r·IMt'IMM:=·=:::-=: MMMMMMMM 11 

MMt•IMM>=:::-:; MMMMMMMM II 
\'lf'1Mt·1MM::·::;,:: MMMMMMMM II 
MMMMMM:>::;:.:;::-:; MMMMMMMM 11 

MMMMMM::-:;::·:::=< MMMMMMM 
l'"li'1MMMM::-::::·::;:.:: MMMMMMMMMMMMMM 

MMMMM>::::-:;:=<>=:MMMMMMMMMMMMM:=<::.:; 
1··1MMMMMMMMMMMMMMMMMMMM:=-=:::-=: 

1·•1!·1MMMM MMMMM>:::=<M>:::=<MMM>::::-=: 

I! 

II 

II 

!I 

i·1M>=: OMMMMM>::;,::;:.:::=<MM::<MM:=< II 

!·IM MMMMMM>=::>::M>=:MMM::<MMMO 
!·1MMM MMMMMM>=:::::M:=<:=<MM::·=::=<MMMM 

II 

II 

II 

II 

MMMMM MMMMMM::<>=:MM>=::=<M:=<:=<>=:MMMM 
MMMMMMM>=:MMMM::<::-=:MMM>=:>=:M:=<>=::=<MMMMM'' 
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II 

II 

9S8 

II MMMMMMl'i MMMMMMMMMM 
11 :=<>=: :=<MMMMMMMMi·i ML·JMMMMMMMl·JMMl·JL·JW 

II ::-=::=-:::-:::=-::MMMMMMMM!·i lo,ll.Jl .. JMMMM ML·U·1MMMML.,! 
II :=-=:l·~L·J::-::::.:;;:-:::=<MMMMMMMM MM>=: l-tl·JMMMMMMMMMMM>=:l·JMMt·1MMM>=: 

II l·Jl·JL·J::-:;::<:::-:;::-:::=-::MMMMMMMML·JL·~ l·JMMl'1MMMMMMMMMM MMMMMMMM 
II :=<>=:L·J::-,:;-:::-=:::-::;:-J.JL·Jt<ll·Jl·Jl·JL·Jl.•JL·JL·J~·J l.Jl<ll·JMl·JMM~·Jl·JMMMMMM MMM l<l~·J 

II l·Jl.Jl·Jl·~~.,!H=-=:::-:::,~::-=:MMMMMMMMMMM l.JMMt·1MMMM:=<l·JM::-::MMMM MMM l·Ji.-J 
II M :=·=:::-::l.,tl<ll·U.J::-:::=-::=·=:MMMMMMMMMMM l·Jl·U·JMMMMMl·J::-:::=<MM:=<MMMMMMM L·JL·J 

II >=::=<HH :=-:::-::L·Jl·Jl·Jl·i'1l·U4:=-::=-::~..iMMMMMMMMMMMM>=::=-=:l·Jl·JMMMMMt·1M::-:;:=-::::-::MMMMMMMMM ~·J~·~ 
II H>=:O>=: lJL·J~JlJl·JWl·J::<:=-::::-::MMMMMMMMMMMMMHMMMMMMM>=:::-::::-:::-:;;:.:J1MMMMMMMM L·JL·J 
II Ml·JM l·JL·UJl·JlJl·Jl·J::-::::-:::=<MMML·JL·Jl4MMMMMMMMMt·1MMMMM>:::=<::-~:=-::::-=:::-::MMM>=:MMMl'"l>=:::-=:L·JL·J 

II MMMM L·J l·J::<l·J~Jl4l·Jl.J~~l·U·lMMl·JHl·!MMMMMMMMMMMMMMMMMMMMM:=<MM:=<:=·=:MMMM ML·~ 
II MMMMMOMOl·JL·JL.JlJlo,ll·Jl·!l·J:=-::=<:Ml·!l·Jl·ll·Jl·JMMMMMMMMMMMMMMMMMMMMMM:=-:::=<>=:>=::=<I·~ Ml·J~·~ 

II MMM M M ML·Jl.JlJrn·Jl·JH::-::::-;MMMMMMMMMMMMMMMMt·1MMM::-::::-:::=-=:::-::::-:::-:;:=-::L·l>=:>=::=<>=::=-=::==: L·JL·J 
II MMM MM M l·JL·!l·U.Jl.Jl·Jl<ll·Jl·lMMMMMMMML·lHMMMMMMMMM::.:;;-::Mi·=:::-:;::-=:;:.:J.Jl·J::-:;:=-:::=-=::=-:::=-:: l·l~·J 
II MMM MM M>=:~JL·!tJl·Jl.JW~.J~.Jl·JMMMMMMMMl .. Jl·Jl·JMMMMMMM::-:;::-=:MM:=-:::-:;::-:;;:.:;i.J::-:;:=-:::=<:>=:>=:::-:: 1 .. J 
11MMMMMMMMMMl·U·JM::-::W~·.llJMMMMMMMt·1L·!l·JMl·Jl·JMMMMM>=:::-:;MML-.l:=<::-::::-::::-~L·j>=:>=:>=:>=:>< L·~ 

11 L·JM MMMMMMMMMMl·J~·U·JM~-.!L·U·Jl·J MMMMMM Ml·Jl·Jl·Jl·Jl·J MMM::-:;::-=:Mt·1M::-::;-:::-:;::-::l·J::-:;;::: >=:>=l1 >=: L·JL·J 
II MMMMMMMMMMM L·U·Jl.Jl·Jl<i~Jl·U·1MMMMl·Jl·!L·JL·JL·Jl·Jl•JL•Jl·JMH:=-=:MMMM>=:::·::::-~l·JL·Ji.~::-=:MM:=< i·l 
II MMMMMMM>=:t·1MM>~Mio.IL·Jl4~..tML·!MMMMl .. JL·R·Jl·Jl·Jl·Jl·Jl.•J::-:;:=::::-::MMMM:=·=:::-::::-:;;:-:;::<:M>=:::<MM>=: L·i 

MMMMMMM MMMM lJl·R·n·JMMMMMMl·Jl·JL·JL·JL·Jl·JL·J>=:::-:;L·Jl·JMMMM>=:::-::::-:;;:-:;::-::M>=:M>=:::< l•.I 
II MMMMMMM>=:L·JMMM::-::::-J.Jl..t~·JL.,ll .. JMMMM!·Jl·Jl·J~·Jl.•JL·Jl·Jl·J><>=:l·JMMM~4>=:::-;;:.::MMMM:=-:::=<>< l·~ 

M MMMMM:=<l·JM:=<MM>=:::-::~J~.JML·JMMMM!·Jl,U·J L·J ~·J l·Jl·J ::=::=-=:L·JMMMML·J::<;::-,::=<MMMM>::;:=: 1 .. 1 
II MMMMMMMM MMMl·J::-::::-:::=·~MM L·Ji·Jl·JL·Jl·JL·! l·J l·Jl·~>=:>=:::-:; MMMM>=>: :=-=:MMMM>=:>=:>='. i.•.i 

II MMMMMMM MMML·U·J:=-:::-:: ::-=:M L·Ji·JL·Jl·JL·Jl·~ l·J l·Jl·JL·J::-=:M MMMM>=:::-=:MMMM:=-:::=< L·JL·J ! ·i 
II MMMMMMMMM ~·J::<:::-~::-=:::-~Ml·Jl·Jf .. JL·JL·Jl·JL·Jl·JL·J>=:MMMMM::-::::-=:::<:1'1MM:=<:::-::~4i .. ~ L·~ 
II MMMMMMMMM L·J:=-::=-:::-::::-:JJl·U.Jl·Jl·JL·Jl.JL·JL·Jl·JHMMMM:=<>=:>=:M:=·=:t·1:=-:::=<:L·~L·JL·J Hi·~ 
II 

II 

II 

MMMMMMMM :=<:::<: :=-::=-::=-=:L.JL·Jl·Jl·Jt·Jl·~ ~·J l·JL·J:=< MM MM:=·=: >=::=<::=-::=-::=-::=-::L·Ji·J~·4:=< l·J~·l 
MMMMMMMMM ::<::=-:::-::;:<: L·JL·Jl·J L·Jl·JL·Jl·J 1 .. J;:.:: M MM MM>=:>=:::-:;;:-~:::J.~L·JL·J~·~L·J 1 .. Jl·~ 

II L·JL·JL·Jl·JL·Jl·JL.,!~~ ::-:: ::-:::=-~:=-=:L·JL.JL•Jl·JL·JL·J l·Jl·J L·JL·J l.•JL·J L·Jl·JL·~ :=<>=::=<>=:L~~·Jl·JL·JL·~ L·J l·J L·.l 
II :=<MMMMMM ::-:: ;:-::;:-:;;:-:::=·=:i·JL·J ~·Jl·JM l.·Jl.•Jl·JL·J L·JL·J l·JL·JM MML·JL·J~·R·JL·J~·Ji·~ l•.l I ·J!•.I 1 .. i 

11 :=·=:MM MMMM ::-=::=-: ::<:::<: >=:L·JL·Jl·Jl .. Jl·J l·J l·JL·Jl·!l·R·JL·Jl·JMMML·JL·Jl·JL·J~·J! .. ~~·~ 1 .. J L·J L·JI ·JI·~ 
MMMMMMM:=-:::=-:::-:;;:-::;:.=:L.,tl·Jl·Jl·JL·JL·JMMMMMMMMMMt·U·JL·JL·JL·U·~ L·Jl.·Jl.·J>=:l .. li·i 

II OMMMMMM:=-::::-;::-=:::-:::=·=:L·JMMMMMMMMMOMMl·JL·JMML·J~·JL·JL·J:::; OL·Jl.·J::-=:1 .. J1 ... 1::=: 
11 MMMMM::-:::=<:::-:::=-::=-=::=-=:MMMMMMM>=:MMMl·JL·JL·J~·JMWl.oJL·U .. ~ l·Jl,JL·J:=-::1 ... ll·l 
II OMMMMM ;:-::::-:;;:-:: >=:::-::1 .. J I ·1 MM MM I 'I::-:;:==:::-:: :=<>=:::-::l·~ l·J~·U·J~·~:=< Ul.·J::=: :=< L·U·~ ::=: 

II 

II 

MMMMMMXXXXXMMMMMXXX~=:xxxwwwx 

II 

t11tl1t11tl11'11::·:: ::-::::·:::=< >=::=.::1·11 t·1·11·,'il11 >< :=-=:::-:: :=·::::·=:L1~L1~i:~L1~ i ;~ 
L·J L·Jl·Jl1~>=:::-::::·:: >=::=<:=·=:~I~ i.i~::-:: >=: >=:::·:: >=:L:~~~~ ~1~L1~~t~ 

II ~·JL~L·J L·~>=:::-:; ::=::=<:=<I·~ 1.·J :=-::1 .. J I ·JL·J L·JL·~L·j 1 .. JL·~! ·J 

L·J :O<l·JL·J:::;::::i·! 
L·~ 1 .. ~L·J I ·ii.· i 
L·J~·~ 

I·~ ~,JL·~L) 
l·J~·~ I ·.I 
1·11<~ 

!ltB £.L 
.11--~ I ;:::idv .L 
H-~ I dd:::: .L 
H-Jk:kJ;~,t 

.lt-.l I ;:id T .L 

.U-J I ddi..3 .t 

.11--~I;:ld69 

II .U-J I ;:id:::: '3 
.. .H~ I ;::Jd.L '3 
u.U..Jidd99 
.. .11-..Jidd£9 
II .11-H ddi? 9 
u lt..J I ;:::id:::: '3 
.. .H~Idd39 
II .lt-J I ;:::id l 9 
II .H-.l I ;~d(f 9 
u .lt-J H:k:IE. ~; 
.. H..Jl;:::ld8£ 
.. .1~-J I ;:1d.L £ 
.. .1Hidd9~; 
II .lt-.l I ;::jd£ £ 
u lhl I ;::!di?~; 
.. lt-.l I ;::id::::£ 
u lt-J I ;::id3 £ 
.. li--Jldd! £ 
II H-.l I ;:Jd0'.; 
.. 11--J I d:l6 t 
11H..JI;:Jd:3t 
11.U-J I dd.::'.. ·L., 
II .lt-.l V::ld 9 "l:=-

11 lt-.l I ;::Jd£ t 
11 lt-.l I ;::!di? t 
11 lt-J I :::kl:::: i., 
11 lt-.l I ;:!d3-l::o 
ult..Jidd l "t? 
n li--J I ;::Jdi-) ·!:> 
11.U..Jidd6:::: 
nHJI;:Jdef 
11H~Idd.::'..:::: 
.1H-JI;::ld9::.: 
II H-J I ;:jd£ ::::: 
,,l}-~ Iddt'f 
u lt-.l I dd::::f 
u lt·J I ~::l1::i;::::: 
II .u.i I ;::Jd l c 
.. it-~ I ;::JdO:::: 
11 lt·~ I dd6 ;:;• 



INTEGERS: 
DESCRIPTION 

Integers generates four numbers that when squared and summed equal the 
input number. 

USERS 

This program can be used as a teaching aid by teachers and parents alike. 
It can also be used to stimulate an interest in mathematics through a type 
of game approach. 

INSTRUCTIONS 

Load the program into memory and type RUN. The program is self prompting 
and only requires that you enter an integer for it to factor. 

LIMITATIONS 

Line 80 uses an ABS( ) statement. Except for this statement the program 
should execute in most systems without incident. Integers requires lK 
Byte of memory for storage and executes in 2K Bytes of memory excluding 
the amount of memory required to store the Basic compiler. 

857 



T 
j 

:I Cl i='F'. I In " Ir 1TE:1:;F F;:''.:~; I! 

E1

• ci F'k~ I t·iT 0 t .. "i = r=1 r ;:.'. + I:"t'~=~ -+.. c:·r";::: + ri·t·;:~ 11 

30 F'RHff 
4~~ PRIMT "r·I ;:::1 f:: :"·· D" 
::; 0 PR I t{T II ------··--··-· --·-·-· -··-· - ------·----II 
60 PPI!"-lT 
7'0 IMF'UT M 
:::: 0 LET M=AIY:: ( M ) 
90 LET F.'.='.::OP I 1-i) 
100 FOR A = 0 TO P 
1 1121 LET A2=A*FI 
1 C.'O LET t·-l 1 =t·i-F-1;:'. 
130 FOF.'. B = ~i TO 1· 11 
14(i LET B2=B*H 
15~~1 LET t·i1::=Ml-·BE: 
1~R FOR C = 0 TO N2 
170 LET C2 = c~c 
1 ::;:(1 IF A2+ BE:+CE'. > r·i THE:t--1 E?~J 
190 LET D = SQRCN-A2-B2-C2) 
200 IF D > INTCDJ THEN 260 
210 IF M>=0 THEN 240 
22c1 PF.'.Hff 11 

"; -F1; -t:; -c; -D 
E:30 GO TO 60 
240 PFUMT 11 11 ;i=;;t:;c;n 
c'.50 GO TO 6(1 

E: 60 ME::<T C 
;;~ ·7~] t·~E:=·::T ~B 

C.~:::t1 t·1E:=<T A 
2·;1(1 GO TO 60 
::::c10 nm 
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SAMPLE RUN 

INTEGERS 

N = At2 + Bt2 + Ct2 + Dt2 

N A 8 c D 

?12 
0 2 2 2 

?-452 
0 0 -14 -16 

?39 
1 1 1 6 

?STOP 
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LOGIC: 
DESCRIPTION 

Logic calculates the highest possible conclusion for a specific set of 
variables. After the calculations are made the program prints truth tables 
for the various variables. 

USERS 

This program can be used to teach digital logic to students or to help 
interested individuals to better understand TTL circuit configurations. 
Interested groups would include teachers, radio amateurs, engineers, etc. 

INSTRUCTIONS 

After Logic has been loaded into memory, type RUN. The program is self 
prompting and will ask for all required inputs. The program should be 
listed for detailed instructions. 

LIMITATIONS 

Line 170 contains a Change statement, line 300 a MAT A= CON( ), line 350 
a MAT READ, line 450 a Restore statement, and starting in line 540 an ON 
GOTO statement is used and appears again in lines 1380, 2270, 2300 and 2530. 
The source code requires 8K Bytes of memory for storage. Logic will require 
20K Bytes of memory for execution with the DIM statements as they are pre­
sently set. If the dimension statements are reduced the program will execute 
in less than 20K Bytes of memory, but this will also reduce the number of 
logic statements the program can handle. 
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LCI!_,, IC 

1 "''; F'Fll I U1 :; TC 
18REM DESCRIPTION--DETERMINES THE STRO~~EST POSSIBLE CONCLUSIC~ IN 
;::.~~F:'.FM :::PECIFIED 1 •.. lflF::IF1BL.E::::; UHICH FOLLOl ... 1::; H::::; 1=:1 LOCICflL COM'.:::;EC!UHKE FPOM 
;:::?f?EM A GHIHi '.:;ET OF :::;T1=1THiEMT::; OF PROPO:?:;ITIOMAL LOGIC film PRHffS IT::::; 
c.:·4REM TF.'.UTH TffE:L[. ·:::;TFIT[MEHT::; CAM COtffAHi THE 1.IAF.'.IABLC:; R, 'E:, • , • , T, 
;::t.F.'.EM PARF:tffHE'.:::;[:::;;, 1:1rn:.i THE: COt-il'ECTHI[:;:; - U·IOT), f: (1=tt"ID), U (OR), 
;:::·:::::F::El1 => (IF •• THFl-1:1, <=:::> i: IF 1=1ND Dt··!LY IF:i, FIMD ....- !J··!OT BOTH). Ut11.ES::::; 
:?:OREM OTHEFJ·.i I '.:::;E I 1·m I CFllTD BY PAPEMTHC::::E::::;, THE: cor~t IECT I uc:; APE [1.)f!LUFITED 
::::E:PEM FF.'.OM LEFT TO F'.IGHT OBSEPUING THE PRIOPITIE::::; ESTABLISHED B'r' THE 
::::: .::JREM Ol?DE:F.'. OF' THE' COt"ltiECT I Uf:S It·~ THE HF:Ol..J[ LI ::;T. 

38REM-------------------------------------------------------------

.::i.;::.:PEM nt:::;TF.'.UCTiott:::;---T\'Pf "RUM". HHHi THE F'POGRFIM PR I Mr:; "PF::EMI 11 

44F.:EM EMTEP Fl ·.:::;TfiTEl'!Etff OF.'. T\'PE "DOf·1E" TO HiDICATE THF!T ALL PPEJ•JE;C:::; 
46PEM HAl..IE BEEt"! nnEF.'.ED. AFTEF.: ALL PPEM I '.:;c:; HAUE I:EEt'i ENTEF.'.ED, THE 
4 :::::F.:EM THE PPOCF::FWI i·II LL i:1::;K FOF.: A LI ::::;T OF UF!F:'. I ABLE::; FOP i·iH I CH TO D!?f'.11 ... 1 
:;oF.:EM COMC:LJJ::::; Iott:;. EJffEF:: THE MAME::; OF THE::;E l.,lf!R Ifff:LES, Ot·IE AT 
:;2F.'.EM Fi TIME. EJflTF.'. Dot1E L·JHEM ALL DESIPED UAF'.IABLES HA•.JE BEHi 
:4REM ENTEF.'.E:D. FILTEF.'.NAT HJELY; TVPE , IESP TO HF!I.)[ THE PF.:OGF'.AM F nm 
:;6F.:EM THE 3TF.:or·K~E::n POS::;IBLE CONCLJJ::::;IOtt::; H-1 THE FnJE::;T pci::;::;IBLE 
":i:::::PEM t..JAF'. I ABLE::;. 
60F.'.EM 
62REM * • • • ~ • • • • • • • ~ • • • • * • • • ~ 
64REM 
100 PF.: I t·ff II-LI ::;T FOF:: I tt:;TF'.UCT I 0t·1::;- !I 

1.10 PRIMT 
1.20 DIM AC100), FC200) 
1 3t1 LET L = -1 
140 PPIMT 11 PF.'.EMI::::;E 11

; 

150 I MPUT A::;:: 
16(i IF A$ = "DOt·IE II THEt'i 270 
1 7(1 CHANGE A$ TO Fl 
1 :::::o LET L = L+E: 
190 LET FCL-1l = 38 
200 LET FCLl = 40 
210 FOR I = 1 TO AC0) 
220 LET FCL+IJ = ACIJ 
c'.3(1 MD::T I 
240 LET L = L + Fl(0) + 1 
250 LET FCLl = 41 
c'.6ti GOTO 140 
270 LET FC0l - L 
E:B0 PF.'.Hff 
290 DIM 0(12), TC120), AS(12l 
300 MAT A = CONC100J 
J10 REM :i;i;:¢::.;.:=i:i::i:i::i:i::i:i::i:i:~::<i: It·iITIALIZATIOf·1 ;.;i:•:i:i::<i::<i::<i::i:i::i:i::i:i::i:i: 

Jc.'0 PEM 
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:;:::J(i 'Dif'1 E~ ( 1~30), 
;::40 DIM f-1 ( 1(10) , 

3!50 MfiT PEAD G 
360 LET G(0J = 9 

c 
'.=~ 

1 
1 
00) , 
C:t21) ' 

r-.. 127) ~_.::: 

i.) 20) ' 
l i·=-: 
"•'"""' (21 ) 

370 DATA 9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9 
380 DATA 9,11,9,9,9,9,9,3,9,1,g,9,9,9,2,9,7,9,9,9,9,9,9,9,9,9,9,9,9,6 
390 DATA 5, ·:h 9, 9, Hi, 10, E;, 1(1, Eh 10, H:1, 10, 10, 1(1, 1(1, Hh H'.I, 10, 1(i, 1(1 
400 DATA 10,10,10,10,9,4,9,9,9,9,9,9,9,9,9,9,9,9,9,9 
410 DATA 9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9,9 
420 FOR I=1 TO 21 
430 F£AD !.)$CI J 
440 ME::<T I 
450 F::E:::;TOPE 
460 DATA A,B,c,n,E,F,G,H,1,J,K,L,M,N,o,p,Q,R,s,T,F 
470 LET P = S = N = Fl = 0 
4::'.:(i FEM 
4 90 REM ****'*'*:i:i::i:i::i:i:*. COMP I LAT I ON :i:-.::.:i::i:i::i:i::i:i::i:i::.:i::.:i::<i::i:i: 

5(1(1 F.'.EM 
510 FOR I = 1 TIJ l 
520 LET C = GCFCI)) 
530 IF C > 11 THEN 800 
::;4ti 
550 
56(i 

F.'.EM PUT ( OP IMTO '.:;;'·f'MBOL CELLFIR 
IF F1 = 1 THEN 1050 

57~3 LET ::=_; = '.:'.;+ 1 
580 LET SCSJ = C 
~;90 GOTO 10Bt1 
6(1~3 !?EM CHECK FOP F.'.EST OF => At·m < = > 
610 IF I = L THEN 860 
620 LET I = I+l 
630 IF FCIJ <> 61 THEN 860 
640 IF I = L THEN ~b~ 
650 LET I = I+1 
(.6(1 IF F ( I ) < > 6c' THEti ::::60 
6 70 F.'.EM HAI fflLE BI t·IAF.'.\' COMNECT I l..JES 
680 IF Fi = 0 THEN 1050 
69(1 LET Fl = 0 
700 GOSUF.: B80 
710 GOTO 560 
7E'.0 F.'.EM HfitlDLE 
730 IF Fl = 0 THEN 1050 
740 GOSUB ::::80 
750 IF S = 0 THEN 1050 
7 60 LET '.::: = ::;;--1 
770 GOTO 1(18(1 

780 F-'.EM HAt·mL.E tiEJ.J UflF.:IABLE:::; 
790 LET C = GCFCI~l = FCIJ 
800 REM HANDLE OLD UARIABLES 
810 IF Fl = 1 TH~N 1050 
:::E'.0 LET M = t-1+ 1 
830 LET N(Nl = C+36 
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:::::::0 PEM ::;:;tJF:POUTIME TO COMPILE HETPUCTIOtt:; 
890 I~ S - 0 THEN 10~3 
900 LET Ti = ::; r:::; I 

910 IF D = 1 THFN J030 
.::120 IF D >=- C THEO!! EC:O 
·::i-:::o LET P = P+ J 
940 LET CCP) = D 
950 IF D = 2 THFN 10~~ 
':)f,~3 IF t'·i ·< 2 1·f..·!F·1··1 j Ci~~i(I 

·~.:i:~;~:1 L_E~T I~ (F'J :=; i·1 cr··J-+·l) 
·:=;;90 LET A ( P) :::: I i l ! i ! 
1 i211210 LET ti U-D = F' 
l :21l0 LET ::=; = ::::;--1 

1 12r~:0 f;'.ET!JF.t·1 
1040 IF N > 0 THEN g90 

107!2l F:'.EM Etffi OF COMPILATION LOOP 
l o;:a~1 NDff I 
1 Q!';t~1 ~~E~1 

1 1 Ci0 PEM CL.EFiN OUT ::;\'M:E:OL CELLAP fitffi CHEC~< FOP EPROP::;; 
1110 IF Fl = 0 THEN 1050 
1120 IF S = (i THDl 116~:1 
1 13(1 LET C = ::; 
1140 GOSUB s:::o 
1150 IF ::; > 0 THEt·I 10~~(1 

1160 IF N <> 1 THEN 1050 
1 1 ?ti LET F = ti ( 1. ) 
11::;(; PEM Fit--1I1 l..Jf!F.'.IfiF.:LES OCCURPinCi Itl FC!PMULA 
l 1 ·:;:0 LET ') = ti 
1200 FOR I = 65 TO 84 
lc'.1~2i IF Ci(!)= l(I Ti-iEt·I 1240 
l E'.E'.0 LET l..J = I)+ l 
1230 LET UCUJ = I~·36 

1 c'.5(i IF 1.) < = 1 ;;:'. TH Ell 1 ;;:'.::=:i:.=:1 

1 ;:'.E.fl PF.: I MT II TOO MFIM'r' 1.JAP I ABLE::; II 
1 ;:?~:1 :::;TOP 
1 ;::·:::o REM ~*.*.:<i:*.:i:i:'*':i:i::.:i::i:i: r:F!LCULRTIOM OF TPUTH TflBLI: ~.;.:*;¢;:9::<i::<t::<i::<i:*.:<i: 

1290 i?EM 
1 J(i(i F"OP 
131~:1 LET 
1::::20 FOR 
1 :::·;:o LET 

G! 
'' ,:-: . 
T 
J. . . 
"f 

= 
= 
= 
= 

:'-.i TO r.:.! 

c: 
i i TO ., 

I f·i1° I 

?"i-1)-- l 

1 '::;TE~F· -
' :-: ' ·-:::1 ) , .. !.. ... 

1340 LET SCUCil:t = X - Y~2 

1 
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1 ·.~:i::~i t·iE>=:T I 
1370 FOR I = 1 TO P 
1 :~:;:;:0 ON Cd) GOTC1 i. 391;:h 13'j('i, 14 Hh 143(1, 1450, 14 7~:1, 1490 
1390 LET SCIJ = 1 - SCACI)) 
1400 GOTO 150(1 
1410 i_ET :;:; (I) = ::;Cf'! ( ·:;;:A (I) J + :;:; ( B (I J :1 

142(1 GOTO 15!~i0 

1430 LET SCIJ = SCACil) • SCBCIJJ 
1440 GOTO 1500 
1 4 5~3 l..ET S ( I ) = ( 1 ·- :;::; r A ( I J J ) • S CB ( I ) ) 
1 46~:1 GOTO 1500 
14 7li LET ::; (I J = 1=1t:::; C ::;; C Fl (I) ) - 3 ("BC I) l ) 
14::;:(1 GOTO 15~210 

1490 LET SCIJ - i - SGNC SfACIJJ + SCBCI)) 

1510 LET TCQ) = SCRl 
1 52fi t·iE:=<T () 
1530 REM ••••••••••••••• FIND A CONCLUSION •••••••• 
154(1 PRINT "'-.JAFdFiBLE"; 
1550 INPUT A$(1) 
156(1 LET F3 = 0 
1::;7(1 IF A$(1) = "B['.:'.;T" THEH 1910 
1 '::~:::t:1 LET F:::: = 1 
159(1 FOF.'. M 1 =2 TO 1 c'. 
160(1 PRil'H "!)f!F.'.IflBLE"; 
1610 INPUT A$CN1l 
16C.'.ti IF A$:(f-i1) = "DONE" THEM 164~3 
1 6 :;:(1 ME::::T t"-11 
1640 LET Ni = Nl -1 
1650 FOR I = 1 TO U 
1 (.60 LET 0 ( I ) = (i 

1 6 7(1 NE::::T I 
16:::::0 FOR I = i TO tH 
1 6 9fl CHANGE A::;:: ( I ) TO A 
17ti(i FOR .J = 1 TO Fl CO) 
1710 LET C = GCACJJ) 
1720 IF C = 11 THEN 1790 
1730 IF C > 11 THEN 1820 
1740 IF C = 10 THEN 1770 
175(1 PF.:IMT II ILLE:CAL CHARACTER IM 1..JARIF!f:LE L r::::;T" 
1760 GOTO 2B20 
1 770 PR I MT II THE l)AF:: I l=t:E:LE II; A$ ( I); II DOE:::; NOT OCCUR IM A PREt·1I ::;E. II 

1 7:::0 GOTO E:8E'.tl 
1 79(1 NC·=:T .J 
1 ::n]0 PRINT "ILL[l.:;;1=iL 1..JF1F.:IABLE LIST" 
1 S 1 (1 GOTO 2::::20 
1820 FOR J = 1 TO U 
1830 IF UCJJ = C+36 THEN 1S70 
t:::::*;:i ND·=:T .J 
1 ::::5(1 PF-:IMT "EPROP It·I PF.'OGF.'.AM" 
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l ;::E:i-~i ~:;TCiF· 

1870 LET 0 JJ = 1 
i ;::;:!(i t·-~E:=<T 

l ;:; 1~f1 LE1. C: = t'·i 1 
1 ·~n~1(1 GOTO 2(1(10 

1910 FOR C = i TO 1. J 
19;:~(1 PEM TF.'.Y TO FHm Fl CONCUJ:::;rot~ IM c IJARIABLE::; 
1930 REM MARK FIRST SET OF C UARIABLES 
1940 FOR I = 1 TO C 
1950 LET OCIJ = 1 
1 ·~1 60 MD::T I 
1 97!~i n:1F.'. I = C+ 1 TO U 
1980 LET OCIJ - 0 
j ·~l'~!7! riE:>=:T I 

C.'. 000 LET F 1 = (i 

E~01(1 LET F:=· = (i 

c'.020 FOF.'. P = ~~1 TO ;:.::'.tC--· 1 
;:::0::::0 LET F4 = 1 
c'.040 PEM A:'.:SICJi TF:'UTH UAUJES TO MARKED UARIFCBLE:::; 
c'. (15(1 LET >:: = P 
2060 FOR I = U TO 1 STEP -1 
2070 IF OCIJ = 0 THEN 2110 
2080 LET Y = INT(X/2) 
2090 LET SCI) = X - Y~2 
E'.100 LET ::-:: = '/ 
E'.110 NE::<T I 
2120 FOR Q = 0 TO 2tCU-Cl-1 
E'.1 :;:(1 F.EM ASSIGN TF'.UTH l.JF!LUE~::; TO UNMAF.'.KED UAP I ABLES 
E'.140 LET >=: = 0 
2150 FOR I = U TO 1 STEP -1 
2160 IF OCI) = 1 THEN 2200 
21 70 LET Y = I NT ( :::;...··;:: ) 
21 BO LET S C I ) = >< - '/:9:;:· 
C'. 1 '30 LE1~ >:: = 'l 
c~c'.(1(1 ME:,=:T I 
2210 REM COMPUTE LINE IN TRUTH TABLE 
222(1 LET :=-:: = (i 

2230 FOR I = 1 TO U 
2240 LET >< = ::-::;.;i:;:: + ::;:; f I ) 
225(1 ME:>::T I 
2260 IF TCXl = 1 THEN 2300 
~=~270 OM F 4 GO TO 2E'.:::o, ;::::::20, 257(1 
c:2:::€1 F 4 = i::~ 

E'.29(1 GO TO 232(1 
2:;:(10 OM F4 GO TO 231 (1, c'.57(1, 2::::20 
;::::::10 F4 = :;: 
C~~:::2t1 t·1E::-=:T G! 
c'.3::::0 F.'.EM A TAUTOLOGY D<I:::;r::; FOP THI'.:; SET 
2340 IF F2 = 1 THEN 2520 
E'.350 REM THIS FACT HA::; t·mr :BEEM MOTED PF.'.[1..JIOUSL'r' 
2360 IF Fi = 1 THEN 2440 
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;::: 4 1 t:1 F·F~ I r·rr H '.=~ 11 
; 

;::'.i::f .. t7.;~3 F'F~lf"iT :! : 
1

' 

2450 LET Fl = F2 = 1 

247(1 FC:iR I = 1 TC1 !J 
2480 IF Q(IJ = 0 THEN 2500 
;::

1 i:.t '3t1 F=f~ r r~ir t.J$ f t i r I :i ·-1 ia~J :i ; u 

c:'.54r..:1 F;~~ I r~1T 
C'.55£1 C~t] TCi 
E'. !5fr(i F=~~ I riT 
;~~:::~7(1 t·iE>::T F' 

HTll 

' 

"F" 

2580 IF F3 = 0 THEN 2670 
C'.'.::;,;1(1 IF Fi ::-.: 1 ·T·~"'lE°:.r·i C:'.:::E~~?i 

;::

1 i:~I (i(i F1F-: I f iT 

C.:'640 PRHff 
;::650 PRIMT 

!t Cl , 

c:'.i:.=.7c1 REM GENEF.'.ATE TH[ tiE::O<T ::;ET OF C UF!F'. I AF.:LES 
E1 E:::::(~i Fco:;:: I = 1 Tei t) 

2690 IF OCIJ = 1 THEN 2710 

c'.? 10 IF I >= i.) THE:t I ;:?50 
27'20 FOR J = 1+1 TO W 
2730 IF O(J) - 0 THEN 2900 

C'.75~3 IF Fl == 1 1·~-!EJ"i c~;:::i ~J 

;::'.76(1 PRHff "1--lO COtiCLU:;JOMS CAM BE MADE PA::;[I) ot1 Otil\' 11
; c; "UAPIABLE"; 

c'.770 IF C = 1 THEJI i::"7'90 

C1
• i:!2(i F'F.: I t·{T 

;:::::30 PRH-ff "DO \'OU 1 .. n::;H TO DPm·~ A COl"K:UJ::;IOt"·I rn OTHER URf?IABLES"; 
E'.:::4~1 It·iF'IJT A$ 
E'.:::::it1 IF. A$ = !!'/E:.:::; 11 Tf-H::t···i 15::.:i2i 
;::.·.::~t:,t.i IF F~~-: = 11 r-·trJ 11 l'"t-·IE:r·,1 ~,::t1c:.i[a 

~=:,::r?~! IF fi:~-= = f!!····j[J:.l 11 ··r!-·IFJ··I i ·3(1 
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;:? :·::::::c1 F")F~ I r··i'T !i ~~r--t~:.~:L1-lE"F~ 

;:l !::'3[i CiCJ TCI ;:~::.:~t~:i 

2900 LET OCJ) = 1 
2910 FDR V = J-1 TO I STEP -1 
2920 LET O(KJ - 0 
c'.93ti MC<T I< 
2940 IF J-1 < 2 THEN 2980 
;:::9'50 FOR K = i TCi _I-- T-1 
2960 LET OCKJ = 1 
c:~,:~7~:1 t'iE>=:T ~::: 

1:'. 1:~1::!t1 c;;crrc1 E~~~11 ~J 

3000 IF 0 CI) :::: :?: HD·! -~:020 
:3(110 F1F~ I t"iT t):;: f ::; i: I ~+·;:'.~:1) ; It 

·3c1~:~~1 l"iE><T I 
i! = , 

:~::t1·30 F.~ETIJF.t·i 

:;:04ti Et-ID 

867 



EXAMPLE: 

PROBLEM 

TO DETERMINE THE STRONGEST POSSIBLE CONCLUSION WHERE THE 
PREMISES ARE: 

SAMPLE RUN 

(A & B) = >C 

(AID) < = >C 

LIST FOR INSTRUCTIONS· 

PREMISE 
PREMISE 
PREMISE 

?(A&B)=>C 
?(-A/D)<=>C 
?DONE 

VARIABLE ?BEST 
NO CONCLUSIONS CAN BE MADE BASED ON ONLY 1 VARIABLE 

CONCLUSIONS IN 2 VARIABLES 

A 
T 
T 

c 
T 
F 

c 
T 
F 

D 
F 
F 

T 
F 

T 
F 

DO YOU WISH TO DRAW A CONCLUSION IN OTHER VARIABLES ?NO 
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PLAYBOY 
DESCRIPTION 

Shades of Hugh Hefner, centerfolds and Bunnies, this is a recreation of that 

famous symbol known throughout the world. Drawn first as a silhouette against 

a white background it is then reversed and drawn again with a dark background. 

Playboy will execute in 4K Bytes of memory in most Basic speaking computers. 

001 FOP I=l TO 10 
Ol2i2 PRINT 

1 i PR I r·ff" :.;.::.;i::.::-::i;.::<-.:;.;i::.;i::.:i: :.;.::.;i::.:i::.;i::i:i::.:i:;.;i::i:i:;.:.:;.:.::.;.::.;.:*****-**-*:,;i::.:~:i:i::.:i::.:i::.:i::i:i::.:i::i:i::i:i::i:i:•:<i::i:i::.:i:*.•:<i: :.;.::.;.::.:i::.:i::i:i::.:i::.:i::.:i: 
1 EPF.: I MT 11 *-*-****:.:i::i:i: :;;;::.:i::.:i:•*-***********'*''*'********-'*'* :;;:-:=¢::i:i:;.;i::.::-::ier:**** 11 

1 ·::PF.'. I MT II *****'*::i:i::.;.::,:.: 
14PP I MT" :i:i::.:i::.:i::.:i:***-**'.;i: 
15PP I NT II ***-*'<-~:<i;:,;i:;.:.:;¢;;.:.::,:i::.;i: 

:,;-.;:,;.::,;i::,:i::<i;:.;i:'Q::,:i::<i; II 
:;;:-::;;:-::;;:-::.;;::;;:-::,:.::,:i::i:i::.:i::.:i: 11 

I! 

l 6PF' I NT II :.;r;:.:i::i:i::.:i::.;i::.:i::.:i::i:i::i:i::i:i:;.:;::.:i::i:i::i:i::i:i: :;;:.;:;;i::;;i::i;~:.::-::i;i::.;i::i:i;*:.;i::.:i: !l 

l 7'PP I HT II :,;i::.;.::.:i;:.:i;:,;i::.;i::,;i::,;i::i:i;:,:i::~·==<-.:•:.;i::i:i::,:i::<i::i:i: :;;:-:=i:i:=i:i::;;:-::i;.::.;;:**:i:i::.:i::.;.::.:i: 11 

l ::;;pp I HT II********'*'*'~'*'***'*'*'*'****;.:.: :i;.:*:i:i::;;:-:*:.:i::i;i::.:i::.:i:*•** 11 

1 '3PR I NT" *-******'*::.:i::.:i::i:i::i:i::.:i::.:i::i:i::i:i::i:i::i:i::i:i:****-*;.;: :,;:.;:,;;::,;;:****;Q;*'¢:*'¢:'¢::.:i;'Q:'¢: II 
c'.l2!PF.'. I MT" :.:i::.:i::.;i:•:<i::.:i::i:i::i:i::.:i::.:i::i:i::.:i::.:i::.:i::i:i::i:i::<i::i:i: 
c:: 1 PP I MT 11 *******-****'*'**** 
c=:c::PP r HT 11 :.::-::i:i::i:i:•:i:i:'*'****'*'**:i:i: 
c:: :::PF.: I MT 11 ***-*-***-:i:i::i:i::i:i::.:i::.:i::.:i::.:i::~ 

c~4PPI MT 11 ****-:.:i::9::.:i::.:i::.:i::i:i::i:i::.:i:•:i:i::.:i::.:i::,:i: 
25PRINT 11 *-*-***'*'*'*''*'************** 
i:'.'.6PP I MT II •••:i:i::i:i::.:(i:i;:i:i;:.:i::i:i::i:i::i:i::i:i::.:i::.:i::i:i::.:i::i:i::i:i:••**-:.:i:* 

:;;i::;;:-::i;i::,:i::.:i::i;i::i:i::.:i:*****:.:i:*.'Q: II 
:ti::,;;:;¢.;:Q;:t;:.;:;;i::.::-::i:i::.::-::i;-.;***'*: II 
:;;i::;;i::.::-::.:i::i;.::;;i::.;.::.;i::i:i::.:i::i:i::i;i::i:i::i:i: 
c;:c:;;:.;:,;i:c;:~:,:i::,;:.;;;;;::;;i:'(;::.;i::,:i::i:i::i;i::;;i: 11 
;¢:=.;i::;;i::;;:-::;;:-::;;i::i:i::.:i:*.:;;i::i:i::i:i:*:.:i: 11 

:;;i:;.;:-::.;i::.;;::¢::.;i::.;.::i:i:*.:.:i:*.:.:i::i:i::i:i:*.*. 

c:: ?PP I NT 11 :.::~******:.:i::i:i::i:i:*'*'**:i:i:'*'**** ":;;: :i;;::.:i::.::-::i:i::.:i: "-7:'¢'************:.:i::.:i: 
c:::::PP r NT" ****'*'**'*':.:~:.:i::i:i::i:i::i:i:******* :.:i::,:.::i:i: :.;.::i:i::i:i:*'*'*****'*'**:.:i:****:i:i::.:i::.:i::i:i::.:i::.:i::.:i::.:i: 11 

c::9PP I MT" **********'*'*:.:i'******'*'***-**:.:i::.:i::i:i:****:.:i:***'*'***'*':.:i::<ei::i:i:•*-*-***'*"*' 11 

'.::OPP I MT 
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3 I~ F'F.~ I t"iT it * 
:::~·:3F·F:: I t··!·r Ii:.~ 

·;; sF·~~ 1 r·iT 11 :Q: 

;:: f,F'F.: I t·iT 11 ~ 

.~::?F'F:~ I i"iT u %1: 

·~:: ;:~r:sF~ I r·-~T I! ~~ 
~:'3F'~~ I r·rr Ii~~ 
:::j.(iF'F: I t·iT I!~ 

~~·~······ ~~~····· 
~············ ~-········ :i:.~;.;.::.:i=:i:i::i:i:•:.:i:*-•••••;.:.: :~:.;i::.;.::.;i::,;:.:;:.;i::,:.:;<i:•;.:.: 

;i;.::.;i::.:i:;.:r;;¢;=¢;=¢:;.;i:;Q:;¢;;¢;:¢::¢:• o:;:-;:.;i;.:i:i;;.;i::i:i;;.;.::i:i::i:i::i;i::i:i: 

:~;:;;;-,::i:i;;;;.~:;;.:::i:i:•:.;~:.;.:;.;:::.;;:;.:;::,;i::i:i;;.:i: :-:;i:;.:i::.;1::.;~·:i:i:•:i:i::.:i::i:i::i:i: 

·····~····••:i:i: ·······••*-

···-~:i:i:••··~······· 
•*-••~····••:i:i:••····~ 

:~1::;;;::;;:-::;;.::;.;:.:::-:;:-::i:i::i:i::.:i::i:i::i:i::.;:%.::•:<i::i::-:•:.:~:i:i::i:i::i:·:•:i:i:•:.:-.::.:i:•:.:i::i:i::i:i:• 

:~:::;;;::;;;::.;.::,;:.:;:i;i:;.:i:;.;:.:;:i:i;:.;.:;.:.::.;i::,;.:;.:.:~:.;i::.;i::i:i::i:i:•:i:i:•••:;:i::q:;.:.:;.:.:;.:.: 

~~········~•:i:i::i:i::i:i:•:i:i:•••:i:i:••• 

:i;.~ " 
:.;.: 
;¢~ 

:i:i: " 
:¢: 
::;r: 
'.f:i: I! 

41 PF.' I HT":,;:.:; 
4~=.'.PR I HT":;;;: 
.::J, :'3F'F-: I r··iT l! '.!7: 

~·4F:~: I t·~T u * 
1~" '.:!F·F.~ I t"·lT I!:¢-: 

,::1, E, F·F.~ I t··l ~r " :¢-: 

1l .?F·F.~ I f·iT u ~ 

,:l :::F·F.: I i"iT u :¢: 

,::t. 13F1 F.~ I t"iT Ii~ 
::::; ~~iF·F.~ I t·iT rt :9: 

:~: Ji 

::; 1 f='i? I r·ff "•:.:-.::i:i:••'i:i::<:i:•:i:i::i:i::.;i:••:.;~:.;i:••********•*-*-•~:i:i::i:i::i:i::i:i::i:i:•:i:i::i:i::i:i::,;i:•:i:i:•••*-**-*-*-***:i:i:**** 
52 FOR I=1 TO 10 
:; ::.: F·F.~ I t·1r· 
::'.;4 t·iE>=:T I 
~~5 Eliit 

870 

II 

I! 

" 

" 
I! 

H 

!! 

I! 

" 
!! 

ll 

I! 

" 

H 

!! 

II 



PRIMES: 
DESCRIPTION 

This program factors any input number into its primes. The input number 
should be less then eight digits. 

USERS 

This program can be used as a teaching aid for the student as well as the 
teacher. 

INSTRUCTIONS 

Primes is self prompting and is ready to run as soon as it is loaded into 
memory. The program can be listed for additional instructions. 

LIMITATIONS 

Primes requires 2K Bytes for storage and should execute in 4K in most sys­
tems. 

871 



1 l !?IF.'.[i•I 
1,::::CIF.'.EM 
130REM DESCRIPTION--THIS BASIC PROGRAM FINDS THE PRIME 
14tiF.'.EM F'FICTORIZATIOM OF A t1UMBEF.'.. 
15121F.'.EM 
1 i:.~:1F.'.El1 r tt:;TPUCT I mt::;---·T'/PE 11 F.:UN 11 At·m FOLLm .. 1 I nsTF.:ucr r ONS. 
170REM THE P~JGRAM !~ILL STOP IF THE NUMBER 
1 f:0F.'.EM TC! HE: FACTO!?ED IS 0 • 
19tiREM 
C.:Ot1REM 
c.: 10 PP n1r "TH I:::: PF>:[Jl:'iFi:Flfll Fr t-.iDs THE Pf:: Ir1E FF1c:ToE r :z:AT r ot-.i oF A t·HJriE:E:F:. 

11 

E~2(1 PPIMT II IF YDLI F·'l::::1-:: IT TD FRCTOF: o, IT ldILL :::.TOP. II 

C.:3(1 PPHff 
c'.40 PPHff 
;::50 PP Hff 11 L«iHFIT r·~ur1E:EFi: :rs TD E=E FRCTDF:ED" ; 

i:'.:60 It"IPUT fl 
C.'?ti IF fl<:t::::.:+E:17?C:'.::: THEti 310 
;:'.:;::(i PF.'.Hff "::;:;ORR\'! THI:::: PFi:OGF:Rl"l IS DNLY DESICiNED TD FACTDFi: r·~LIP'IE:EF:S 11 

c:90 PPIMT 11 DF ::: DIGITS []F: LESS! 'r'ou rlFIY TF:'i·1 RGRH~-·-" 
:::.:~:10 GOTO f.'.3(1 
31(1 LET D=A 
320 PPHff 
330 IF A=2 THEN 630 
::;::4;;;:1 LET C!=0 
J5(1 IF A>O THEJ·I 3?'(i 
JE.0 ::;:;TOP 
3?~3 LET C=2 
:::::::o GO::;IJB 420 
390 FOR C=3 TO SQRCAJ STEP 2 
4(1(1 GO::;IJB 4i:'.(1 
41 (1 GOTO ;:i::;:0 
4 i:'.(1 LET B=(i 
430 IF' A=C*-Hff (A ... ·c:i THHI 45(1 
440 GOTO 4:::0 
4$~~1 LET A=A/C 
46(1 LET B=I:+ 1 
4 7(1 GOTO 4::::(1 
480 IF B<1 THEN 570 
490 IF Q=1 THEN 560 
5(n) LET G!= 1 
51 (i PF.'. I MT II THE PF'. I ME FF!CTOF.5 OF" ; D; "RFi:E: II 

5c'.(1 PF'.HH 
53(1 PF.'. I NT II F'F: I t'IE MULTI PL I c IT\'" 
54t1 PP INT II -·--·-- ----------·--" 

550 PPHff 
56~3 PF.:IMT c, B 
57(1 RETUF.:t-1 
58(1 MD::T C 
590 IF A=1 THEN 230 
6(10 IF Q=t1 THEtl i::.:.::~.::i 

610 PPINT A,1 
6E'.0 GOTO 2:3(1 
630 PFUMT "THE t .. 1urr1E:E:i=;: 11

; Fi;" r:::: PF:I!'lE:. 11 

64(i GOTO 23(1 
65t1 am 
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SAMPLE RUN 

THIS PROGRAM FINDS THE PRIME FACTORIZATION OF A NUMBER· 
IF YOU ASK IT TO FACTOR 0, IT WILL STOP 

WHAT NUMBER IS TO BE FACTORED ?1872 

THE PRIME FACTORS OF 1872 ARE: 

PRIME 

2 
3 

13 

MULTIPLICITY 

4 
2 
1 

WHAT NUMBER IS TO BE FACTORED ?134217728 
SORRY! THIS PROGRAM IS ONLY DESIGNED TO FACTOR NUMBERS 
OF 8 DIGITS OR LESS! YOU MAY TRY AGAIN 

WHAT NUMBER IS TO BE FACTORED ?1342177 

THE NUMBER 1342177 IS PRIME· 

WHAT NUMBER IS TO BE FACTORED ?O 
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PROBAL: 
DESCRIPTION 

This program determines probabilities using Chi-Square calculations for 
2 x 2 tables. 

USERS 

Statisticians will find the most use for this program, however other in­
dividuals using Chi-Square calculation analysis for testing the mathema­
tical goodnes of certain curves will also find this program useful. 

INSTRUCTIONS 

The data must be entered into data statements prior to program execution. 
Starting in line 900 enter the table data in the following format: 

A 
c 

B 
D 

900 DATA 

Al 
Cl 

Bl 
01 

A,B,C,D,Al,Bl,Cl,Dl, ......... . 

After the data has been entered type RUN. List the program for additional 
program details. 

LIMITATIONS 

Line 92 contains a Restore statement and line 380 contains an ABS( ) state­
ment. The source code is 2K Bytes long and the program will require 3K Bytes 
of memory for execution. 
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10 FEM ~~~ DESCRIPTION: THIS PROGRAM COMPUTES CHI-SQUARE UALUES 
c'.0 F.£M AND PROBFrn IL IT I c:; FOR Ari'/ t·iUMB[F.'. OF TL<IO B\' nm TF!BLE::;. 
:::::0 F.'.EM 
4!7i PEM :-H::i:i: Ht:;TF.:l_ICTIOM'.:;: PUT DFiTA H·! LU·IES 9li0 TO 997. EMTER 
56 R[M THE TABLE::; B'r' F'.OL·~S: FI F:ST TABLE 1 , THE:ti TABLE 2, ETC •• 
:::o F.:EM 
9(1 F.:EAD T 
92 PE::;TOF.:E 
94 IF T <> 1E30 THEN 100 
96 PRINT "LI::;T Linc:; 10 TO :3(1 FOR UiSTF.:UCTIOMS" 
·;.1:::: ~::TC1F· 

1 (1(1 F.:Ef!D A 
101 IF A = 1E30 THEN 98 
102 REAII B,C,D 
105 PRHff 
11 (1 PF-: Hff II TABLE II ' II 

120 PF.:nn 
" 

130 LET N = A + B + C + D 
140 LET E = A:r:i:D - B~C 
150 LET G = N ~ E • E 
160 LET Rl = A + B 
1 7~:::1 LET R2 = C + D 
180 LET Ci = A + C 
1 90 LET e;:: = B + D 
200 LET X = G/(R1*R2*C1*C2J 
;::~ 10 PF.:nn A, B 
220 PRINT c, D, X 
C::5(1 LET L = 1 
26(1 LET G = >=: 

27(1 LET P = 1 
280 IF G < 1 THEN 330 
290 LET A = L 
300 LET B = 1000 
310 LET F = Ci 
:320 GO TO :36[1 
33(1 LET A = 10(1f1 
:340 LET :t: = L 
:;:50 LET F = 1/G 
360 LET Al = 2/(9*AJ 
370 LET Bi = 2/(9*Bl 
:3Bf1 LET Z = ABS ( (1-B 1) :r:i:Ft· 1:. :;::3:3:333) - 1 + A 1) 
390 LET Z = Z ....- ::;OR CBi:<i:Ft· L 666667) + AU 
400 IF B < 4 THEN 440 
410 LET P = i:i +z:r:i: i:. 196:::54 +z:i:i: (. 115194 +z:i:i: i:. i:100344 +z:i:i:. 0195E:7) n ) -t-4 
42(1 LET P = • s ... ··p 
43(1 GO TO 460 
4*3 LET z = z :¢: ( 1 + • o::::i:i:z-t-4.-···1::-t·:;:) 
450 GO TO 41(1 
460 IF G >= 1 THEN 480 
470 LET P = 1 - P 
4S0 PF.:Hff 
491;::1 PF.:IMT "D::ACT PF.:OBABILir-.·· IS II; Hff i: 1(l(1(l0(1:<i:P+. 5) _.-"H300(1~3 
5(1(1 PFUMT 
~i10 GO TO 1~30 
99:::: DATA 1 E::?.(1 
999 am 
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EXAMPLE: 

PROBLEM 

TO PERFORM A CHI-SQUARE ANALYSIS ON THE FOLLOWING 2 X 2 TABLES 

6 10 14 8 8 16 

8 16 41 8 12 17 

SAMPLE RUN 

900 DATA 6,10,8,16, 14,8,41,8, 8,16,12,17 
RUN 

TABLE CHI-SQUARE 

6 10 
8 16 0 0732601 

EXACT PROBABILITY IS -78316 

TABLE CHI-SQUARE 

14 8 
41 8 3-491921 

EXACT PROBABILITY IS 0 05856 

TABLE CHI-SQUARE 

8 16 
12 17 -3618251 

EXACT PROBABILITY IS .55491 
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QUADRAC: 

DESCRIPTION 

Quadrac solves quadratic equations. 

USERS 

This program would be useful to persons requiring solutions for quadratic 
equations, this would include teachers, students, engineers, mathematicians, 
etc. 

INSTRUCTIONS 

The program is ready to run after it is loaded into memory. The program is 
self prompting and will request all required data. The program may be listed 
for additional instructions. 

LIMITATIONS 

The ABS( ) statement is used in lines 130, 400 and 480. Quadrac stores in 
2K Bytes and executes in 3K in most Basic systems. 
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?O F'RHff "HiF'UT F1,I:,C.:"; 
80 INPUT AC1J,A(2),Af3J 
9 Ci F' R It-ff 
1 ~i~) LET r/1=1E:3E, 
110 

1 :.: ti 
1 ·~i 0 

LET '/c~= 1 E-<?.:6 
FOR I==i TO ::.: 
LET ><=FIE:::; (A C I ) ) 
IF >=:=1?1 THEI I 1 t:.~::i 

16(i MDff I 
170 IF Y1<=1 THEN 200 
1 :;::o LET D=Y1 
1 ·::1~1 GO TO E'.20 
200 IF Y2>=1 THEN 250 
c'. 10 LET D==Y;:: 
220 FOR 1=1 TO 3 
c'. 3(1 LET Fl ( I J =fl C I ) /D 
;:'.4(1 ND<T I 
250 IF AC1l<>0 THEN 360 
260 IF AC2l=0 THEN 310 
E'.7 (1 LET M= 1 
?80 LET R1=-AC3)/A(2) 
;:::90 PPHff "1:it-1L'r' Poor r:::; ";Rt 
300 GO TO 500 
::.: 1 !~i IF A C :;: J =(i THEM 340 
::::;:::o PRHff "NO POOT:::;" 
::: :::x1 GO TO 5(1~) 

340 PF-:Hff "FILL COMPLD< #' s Al?E F-:oor::;" 
350 GO Tf) 50(1 

360 LET D=AC2J•AC2J-4.•AC1J•AC3J 
370 LEt A2=AC1J+AC1) 
380 LET R=-A(2)/A2 
390 IF D<0 THEN 480 
400 LET E=ABSCSQRCDJ/A2l 
410 IF R<0 THEN 440 
420 LET FU=F-:+E 
4:30 GO TO 450 
440 LET R1 =F-~·-E 
450 LET R2=ACJ)/(ACil•RiJ 
46(1 PRINT "F::EF!L ROOT:::;: II; R1; II AMD II; F-:2 
4 70 GO TO 5(1(:1 

480 LET E=ABSCSQRC-DJ/A2l 
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490 pp Hff !! COMPLD< POOT'.:;: II; p; II i: + AHD --:1 II ; [; II I II 

~; ~:K1 PF.: I nr 
~i 1 (1 PP I MT 
sc::o PF::! MT 11 MOPE ECP ::; To '.:::;ou.iE ( i =YE:::, o=r-1C:i:1 11 

; 

~i30 H-IPUT I 
540 IF I=i THEN 60 
~i50 GO TO 61(i 
560 IF X>=Y1 THEN580 
~i7(1 LET \' 1 =>< 
580 IF X<=Y2 THEN 600 

6~:1(1 F.:ETUPt·J 
610 nm 
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RED BARON 
DESCRIPTION 

Here comes Snoopy's arch enemy! "Ten, Twenty, Thirty, Forty, Fifty or more, 

the bloody Red Baron is rolling up the score". Execute the program and see 

him emerge right before your very eyes. The program is 5K Bytes long and 

will execute in 6K Bytes of memory. 

801 FOR I=l 18 
oo;:: PFI!'ff 
003 MC<T I 
10 PEM 
1 1 PP 1 r··ff " 
1;::PPIHT 11 

1.::PP I r·ff" 
14PPIHT" 
15PF.'. I t·ff II 
16PF.'. I t·ff" 
1 ?PPI r·ff" 

1 ·~1PPIMT 11 

C:' 1 PP I t·-!T" 

c'.c'.PF.'. I MT" 

c'.3PF.'. I MT" 

c'.4PF.'.I t·H" 

26PPit-H" 

;::7PF:'.IMT" 

·: :::=-::;:.::::<>::::.::>::::-::::-=: ::<>:::=-.:: ;;-:;;:.:: I! 
.. :< ;: :::=.::::-:: :=<>=::=<:=<>=:::-=:::-:::=-=:::-=: :=<>< ::.:; ::·:::=<>=: ::< i 1 

•• i •• :;.,.i 
•··.r··1,-·1 

1.iOOO 
r1t.1Cn]C:1 

LiC'lCiCH] 

:=<:::::=<>=:>=: CJC11:tcn:ic1r1 
:(:< 0000000000 

,.,:;:.:; rJOOOOOOOOOO 
!:!001)0 ::-:::=< 00000000000 

:-:::=:: 00000000000 

r.:JOOOOOOO 

:·: 

xXXXXXXXXXX~ XXXX XXX XX xX 

••• : •.• 11.,.11: . .1• •.• •• •• 1 
··.;"

01:' 011··,,··,(·1 

880 

· .. · ... 

:-:·1:-:; ::<>=:>=: ><><>:: I! 
-:=-::><>=:>=::=<><>::::-.:;::-:: 1£ 

• ••• • ••• 1• •.• •• ••• •• ........ •• ••• •• ••• 1 •.".•• ..... • 1! 
o•'•,.i""11""1:""11""11""11""11""t1""11""1 

1 •• 11 •• u •• 11 •• •• • .i• •• 11.)1 •• 11 •• •• •• •• •• •!! 
/·11"°"1i'"1i"

00

r1"
0

"1:"
0

"11'··,{·,.·"·11°
00

r1"
0

"1 

' ... • .... u.0.1t.}' •• ·"·.·''·.·''·.·''·.·''-.·''-.·"·.·' Ii 
···.{"n""1r" 011""11""11°"1i" 01:"":;··1::··u··, 

1 .... 1 1 •• 11 •• u •• 11 •• 11 •• 11 •• 1c •• 11 •• u •• =1t 
1'"1 r'':1···,,·"·,{·1/·1{'1;.-·u···,:···, 

' ... 11.,.:1 •. ,.1i •.• :1 ••• =• ... : 
~· ., ,. ·, ,· ·, ( ":1· ·, ,· ·, 

: • .1:: •• u •• u .• tt! 
:".'11·'·1:•"•u_.0 1 

1 •• •1 • .11 •• 111 ,.·.,, .. ·,{·, 



::::::::PP I HT" 
39PF.: I i'ff II 
4~3Pl?Hff 11 

41 PF.:IMT" 
42PPitff" 
43PPit-1T" 
44PfUMT" 
4~~PF.:INT" 
46Pl?It'lT" 
47PPI MT" 
4 :::: PF.: I MT II 
4 9PF.'. I NT II 
~iOPF.:Hff" 
51PPINT" 
:'it=:'.Pi? I MT" 
::;::::PP I HT" 
~:i4PF.:Hff" 
:i5PF.'.INT" 
::; E, F'F.: I t·iT H 

':)7PF.:lt"ff" 
:;::::PF.'. I t·ff II 
'::i'3PF.:IMT" 
6(iPF.: I t·ff II 
61PPit·ff" 

1:;.:~:pp I MT II 
64F'F.'. I t·ff" 
6 ::;pp I t·ff II 
66PF.: I t·ff II 
6 ?PP I MT II 
6GPF.:IMT" 
6 9PF.: I MT II 
70PF.'. Hff II 
71 PRI MT" 
7E'PF.: r NT 11 

7 :~:PF.: I tff II 
? 4PF.: I t·ff II 
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REGRESSION 2: 
DESCRIPTION 

This program performs multiple linear regressions on data groups. 

USERS 

Engineers, poll takers and people studying data samples will find the most 
use for this program. This program can also be of use to students and stat­
isticians. 

INSTRUCTIONS 

Your data must be entered before the program is run. List the program for 
detailed instructions on loading data. After the data is entered type RUN. 

LIMITATIONS 

This program uses two dimensional arrays starting in line 510. The MAT 
READ statement is used in lines 540 and 600. The TAB( ) statement is 
used throughout the program starting in line 780. Six K Bytes of memory 
are required for program storage. With the DIM statements set as they 
presently are the program will require 32K Bytes of memory for execution. 
This number may be reduced by reducing the table sizes in the DIM state­
ments. 
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140PEM 
1 ::;0REM I rt:::TPUCT I cn· 1'.:'.:-· -· 
l!:.c1F-TM 
170REM PLBCE DATA BEGINNTNG IN LINE 2000 IN FOLLOWING ORDER: 
1 ::; C~~~ Ef'1 
1 1::i(iF~Ei:1 

E:i;::1tiPEM 
.:· l liFTM 
E:'.2(iF.EM 

;:·40PEM 
Z::50F.'.EM 
C.:60F.'.EM 
;:::?OREM 
2:::::0REM 

t'·i f i'il.Jl·:tBE~F:'. C1F 0 

.IIF~T1=1 ~::;ET;:; C~F:1 CCB~::E]~~~l.)AT I t]t"·J~~:) 
1.) !. t !UMI:FF OF I Jf4P I ABLE:::; I r-i DATFi BFITCH) 
G CNL~BEP OF REGRESSIONS TO BE PERFORMED) 
f!FlTA !)flLIJE·'.:; t::\' DFITF! '.::;ET. THAT E'.;: 

EJ·ffER F I F::n· THE UAL UC::; FOR AL.L IJAF:: I ABLE::; AT OB::::EF.'.1 .. IAT I oti 1 , 
THE:ti THE I q=1UJ[::_::; FOP THE UriP I flI:LES FOF.' or::::;EF.'.UAT I OH c.:, ECT. 
UARIFIF.:L.C:; Mffr' BE EMTEPED Hi Flf·I\' OPDEP, BUT THE OPDER 
M!Y;:;T BE Tl!E ::;f1ME FOF.'. EACH DF!Tfl ::_::;[T. THE POSITIOM OF THE 
i)f!PIABLE H·I D!TEF.:HiG THE DATA r::;; THE nmD< OF THE l_IARIABLE. 
THU::; JT T!·IEF.:E FlRE 4 UARIABLES Er-ffEPED It'i THE OF.'.DEP 
x, \', z, w, THE INDEX OF Z IS 3. 

JOl21PEM t-ID<T, FOF:: Ef!CH F'.EGPE~;Siot·!, Et-ff[p, H-1 ORDEP: 
:::::i OF.'.EM H (THE I !UMBER OF THE F.'.EGF.'.E'.:;::;; I m·n ' THD-1 
320REM K CTOTAL NUMBEP OF INDEPENDENT UAPIABLES IN THIS REGRESSION), 
~::30REM Pi (EJlTE:P 1 IF \'OU ~·~ANT THE UFIPIAtK:E-COl..JARIAt·K:E MATRD=: 
::::40F.'.EM F'F'HilTD O!IT, on-!ERt·H'.:;E EHTEP 0)' 
::::50REM Pc' (Et-fftF l IF \'OU hiANT THE F.:ESIDIJALS PF.'HffED OUT, 
::::6C1REM C1THEF'~·-i I :;:;E EMTEP l(I , AliD THEJI EJffEF.'. THE 
3?'(1REM H·mICES OF TH[ If-iDEPHiDEt-ff l.JAPI1=n::LE'.::; FOLLm·~ED BY THE 
380REM INDEX OF THE nEPENDENT UARIABLE. 
390REM 
400PEM IF N > 2i1 OR U > 17, THEN T~~ DIM STATEMENTS IN LINES 
41 tiF.'.EM 510 Rt·m ;::;;::i;:.1 Ml_l::;T BE CHRMC:iED. 
4E:~JPEM 
430REM '.::;AMPLE DF!Tfl FIRE IM L.HiES c'.(i(i(1 THPOUGH c'.23fi. BE '.::;URE TO 
440REM REMOJ...iE THE :::;F1MPLE DATA BEFOF.'.E F.:Ut··INit-iG THE PF.'.OGRAM ~·!ITH 
450F.'.EM YOUF.'. DFl"ffl. 
460REM 
470REM * * • • • • • • ~ * * * * * * • ~ • • • • * • • • * • • • * • • 
4:::(1PEM 
4·:K1 PRIMT "LI'.:;T THI'.:; PF.'.OGF.'.AM FOR HiSTF.:UCTIOtt::;. II 

~i(i(i PRHff 
:'iH.3 DIM >=:(i?, 17) ,1:::11.1?, l?:i ,D c'1i, 1?) ,'/(17:1 ,MC17) ,'.:;(17) 
':i 20 DIM T ( i 7 J , F.: ( l 7) , U ( 1 7, 17 , P f 1 7, 1 7) , C f 1 7, 1. 7) , 1:;:u 211 l , E ( 1 7) 
530 READ N, u, G 
540 MAT READ DCN,Ul 
550 FOR I=1 TO N 
560 LET DCI,0J=i 
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~; ;:;[; F.:Et=iii H, }:.:, F1 1 , F :;:1 

590 LET M = V ~- 1 
600 MAT READ ECM) 
61 !2l PRHff 11 '*'*-Rn::iF<:E:s:::: rrn-~ t"iuriE=Efi:"; H; ": TiEPEt-!r:iENT URFi:IRE=LE 1s

11
; E (M) 

6 C::O PF.'. I MT 
630 IF H>1 THEN 780 
1::.4ti FOP I=O TO 1.J 
650 FOR J=O TO I) 

670 FOR L=l TO N 

760 LET XCI,JJ=X 
?' l 0 L.E~T c· ( I , J J =:>:: 
7;::::0 t·iE:=<T .J 
730 LET TCil=xr0,1J /X(0,0) 
740 LET B (I) =i::; 
750 IF 1=0 THEN 770 
760 LET BCIJ=SQRCXCI,J)/·cN-1)-X(0,Il*XC0,I)/(N*-lN-1JJJ 
770 r·1D<T I 
? :::0 PP nff TAB i: 7 :i ; " HTDE:=< 11 

; w~ir: c E'.2 :i ; "MEAtt:; 11 
; TAB i::::::-::: :i ; 11 :::;TAt·mAF-rn DE'). 11 

79(1 FOP I=1 TO t·i 
800 LET M(Il=TCECI)) 
810 LET SCIJ=BCECIJ) 
:::;::0 PPHff EC I) , M i:I) , ·:;CI) 

::::3(1 t·iE::-=:T I 
:::40 F'RHff 
:::5~) PRHff 
:::6(i PRINT 11 CoF:i=;:ELFlTJot·~ CoEFFICIEt·ns 11 

:::7~~1 IF H>1 THEt·l 930 
880 FOR I=l TO U 
890 FOR J=1 TO U 
900 LET RCI,J)=(N*-XCI,JJ-XC0,IJ*XC0,J))/(N*CN-1J•BCIJ•BCJJJ 
91 1~1 ME:=<T J 
9c:0 MD·ff I 
9JO F"OR I=1 TO M 
94t1 FOR .J=i TO t·I 
950 LET ucr,JJ=RCE(I),[(j)} 
960 PRINT UCI,JJ, 
97(1 ME::<T J 
9B0 PRINT 
9'30 PRINT 
100(1 MD<T I 
1(110 PFUMT 
102(1 LET E cm =0 
1 (1::::0 FOF.'. I =(1 TO K 
1040 LET YCIJ=C(ECIJ,ECMJJ 
1 (15(1 FOF.: .J=(I TO K 
1060 LET XCI,Jl=CCECIJ,ECJll 
1 (170 MD·::T .J 
1 ~:::1::;:~3 MD<T I 
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1090 FOR I=0 TO ~. 
1100 FOR J=0 TO K 
1i1;21 TF. T < H-!D·I 114:~'1 

1 1 LET :=1 ! I ; ! ) ::-" 1 

11 :sc1 r·iE:::=:1- .J 
i 1 :::~~~ f·iE~>=:T I 
11 7i~i FCH=? I :=~::.1 T'~] t<~ 

1180 IF XCI,IJ<1E 

1200 FOP J=0 TO ~ 

THEJI 1930 

1 c: i Ci LET 1=1 ! I , _! ! ::::H I I , J) I I , I ) 
1 IF" .. .J= I "T!~··!E'l ·i l ;::4.1~1 
1 C:::;a;::1 LET :::: !. I, J 1 << !. I, .J) .·<=< ( I, I) 
1 c'40 NC<T ._! 

1250 LET X(I,Il=1 
1260 FOR L=0 TO K 
1 ;:?(1 IF L.=: I THFll J ::;::i:::;o 

LET \'(LJ::::'r'IL.J-.;::;i:1_, IJ'*''r'(I) 
FOR .J=~J TO K 1 C.'.9(1 

13Ci0 
l ::::10 

LET f";1;L, _.!) ::::f!fL,.J)-:O<(L, l)~:AfI,Jl 

l "3:.3(1 
134Ci 
1 ·=:'."'ir1 
1360 
1 ·:::?G L.ET ::;6=C CE(!'! I, E !Ml) 
l380 FOR I=0 TOK 
1390 LET S6=S6-YCIJ~CfEfIJ,ECMJl 
140~~1 ME:=<T I 
1410 LET S?=S6/CN-Ml 
1420 LET R2=1-S? CS(MJ*SCMJ) 
1 ·~.:30 LET l?==:::;OR I. RC:'. ) 
1440 LET S3=~)R(S7J 
1450 IF P1=0 THEN 1470 
146Ci PF.'. I MT "UF1i=;: r Rt1c:E:-Co 1 •.. .1Rr=;: IANCE MATFo: r ::-:: " 
1470 FOR I=0 TO K 
14:3(! FOF.'. .J=O TO t::: 
1490 LET A(I,Jl=ACI,JJ~S7 
1500 IF P1=0 THEN 1520 
1510 PRINT ACI,JJ, 
1 520 t·iE:=<T .J 
1530 IF P1=0 THEN 1566 
1540 PRHff 
1 55(i PF.' Hff 
1 i:; 60 MD::T I 
1570 PRHff 
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1600 FlJP I=0 TO ~ 

16::::0 F'R Hff 
1EA(i PPHff "P--:::;ouRF:E·D=" ;R2, "R=" ;p 
1 ;, i:)J7i F1F.~ I t-1T 
1660 PF:Hff "::;TRt·.JD. [FFCJF: OF EsT.= 11 ;'.:;9, 11 D.F'.= 11

; Ui-M) 
l67ti PPIMT 
l 6:::e FOP I= i TO 1·1 
i~qA LET Z=DCI,ECM) )-YC0) 
1 ?ti(i FOR .J=i TO f:. 
1710 LET Z=Z-YCJJ~D(I,E(J)J 

1 73~~i LET 0 C I J =Z 
1 ?4(:l MD<T I 
1 75(i LET ~·~=0 

1760 FOR I=2 TO N 
1770 LET W=W+(Q(IJ-QCI-1JJ•(QCIJ-QCI-1)J 
1 ·7~::t1 t·iE>=:-r I 
179(1 PRINT 
u::(i(i IF Pc'.=li THEN l :::7~3 
1a10PF:nff TAB c6:i ; 11 i=1crur=1L 11

; TAB o::n; 11 FF'EDI CTED"; TF1B i:::::4:i ; 11 PE:::rr11_1f1L 11 

1:::::::0 
1840 
1 :=~st1 
1 ::::E.t1 
1 :::?t1 

LET I = I + l 
PR I t·ff D ( I , E ( M ) ) , D ( I , E t: M J :r -0 ( I ) , 

IF I = N THEN 1870 
GO TO 1 BJ ti 
F'RIMT 

1 ::::::(1 PF.'. I NT 11 DuF:E: I N-L·~ATSot--1 ::;:TAT.= 11 
; L·l-· .. ::;6 

1890 IF H<G THEN 1910 
1 9(1(1 GO TO 1940 
1 ·:H 0 PR Hff 
1 9;:'.(i GO TO 580 

0 (I) 

193(1 PR I NT 11 CoF:PELRT r ot-4 MATF: r ::.:: E=ECC111l I MG :::: I t·-IGULAF: 11 

194(1 PF.'.IMT 
1 950 PR I MT II :i;.~:i:i:=i:i:=i:i:=i:i:pi:;:oE:LEl'l c:o111PLE:TED=i:i::i:i::i:i::i:i::i:i: II 

1 960 :;::TOP 
20f1(1 DATA 15, 
2t11t1 I1ATA :~:2, 

C.:020 DATA 36, 
c.: ~zoo DATA :::: , 
2(14(1 DATA 12, 
E:05(1 
E:t16(1 
2~:170 
c'.~3B0 
c::~39(1 

E: 10(1 
E:11(i 
c'.1 E'.t1 
21::::t1 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

::=:t., 
24, 
1 ·3, 
2(1, 
27, 
15, 
45, 

9, 
i 1, 

_., 
i..r, 
4:::: 
·-=··-=· ·-··~-· 
2:::: 
·-=··-=· ._.,_. 
:34· 
:~:E. 

4;:: 
.-•• -l 
._:1 . .:1 

·:::1:1 
i~2 
46 
c~:=~ 
,::·:1 
·-•t-

4 , 1:::- -1 
·-''-T , 1 ·::1 

, :~:o , 64 , 60 , 5:~: , C~':.1 
r::-i::-, ._J ·~-I , E·E'. , ·-=··-=· ·-··-·' , E1::: 

, i:.t;::.'. 
, t::f. r::· ..,.! 

, l 5 , 1 .::: I,.} 

' 1 4. 
, ·=··=· E.-L. .. , .-• .-1 

!=.t.;· , 1 ·3 , 1 ·-=· ·-·' 
1 c::-, -' , ·-1·-· c .. ;. , 1 ;=: 

, .-,J::" 
C.·-' , 1 7 
1. ,-' , --
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C:I i 4.[i DATA ::::~::: , :~:1:.lc, .3'~1 , 19 .L .... , 
C, 1 5li DATA 21 ; I~,~, ~:i::.1 , 1 ::: 
.·~·1 16(i DATA 1 i i 1 1:: ' 

, :i 
·::1 1 7fa DATA -~!, 4 i..,., 

2 1 :=:~~i DATA 2, 2:r 1 , ~:1 
-· i 13f1 DATA 1 .-·, 4 i::'. ' . .:(, C.'.C.~(i(1 DATA .-, . .:, , .-. -:~,. o, 1 
c::21 ti DATA i , c~, :::: , 4 
C.'.220 DFffA 4, 1 , o, ~=i 
C'.2:~:~1 DATA 4, :· ·-· 
'j'=.P3'3 El"iD 
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ROAD RUNNER 
DESCRIPTION 

Has anyone seen the coyote? Well check around before you run this program, 

because it generates a likeness of the Road Runner, that speedy bird that 

spends Saturday mornings 11 foiling 11 the attempts of the coyote to catch him. 

It only takes BK Bytes of memory to ginn up a copy of this bird, if your 

computer can catch him. 

001 FOR 1=1 TO 10 
1~iOc'. PPHff 
C10J ME:O-ff I 
10 F.:EM 
11P!?Hff 11 

1 c::PF.: I MT 11 

13PF.'.IMT" 
14PRIMT" 
15PF.:IHT 11 

16PF.:IMT" 
i 7PF.:IMT 11 

1 ::::PRIMT 11 

1.9PRIMT" 
C.'.0PRI MT" 
C.'.1 PF.: I MT" 
c'.c~PF.: I MT" 
2 :;:PF.: Hff II 
;:: 4PF.: Hff II 
C.:5PF.: I MT" 
c~6PRHff" 
27PF.:IMT" 
E:t:PRHff" 
c:: 9PF.: I t·ff" 
J(1PF.: I MT" 
:::: 1PRINT" 
:;: 2PP Hff II 
::::::::PPir·n 11 

J4PRIMT" 
J5PRIMT" 
:::=: i:.PR I t·ff II 
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PRRP RPRRRRRR II 

F->ppppp RPRRF.:PRRRPF.:F.: 11 

RF.:PF.'.RRPRR RPRRPRF.:RRRPRRR II 

F:~~~ F.~ F'. F.'. F.~ f~~F.~ F.'. F.~F.~F.~ F.~F.~F.~ F.~F.~F.~F.~F.~F.~ F.~F.~F.~ F.~F.~ 11 

F:'.RPF'.F'.F.'.PRRF'.RF.'.PRF.:F.:RF.:RPF.'.F.'.PF.:RF.'. 11 

F'.PPPPRRF.:RF.'.F.'.RRF.:PRRRRRF.:RPRRF:F.'. II 

F.'.PF:PPPF::RRPPRRRPPPF.:RF.:RPPF.:RRRR 11 

F'.F'.F!'.PRPPPPRF.:RF.'.PF.:RF.'.RF.:F.:RF.'.RRRF.'.RR II 

i?F'.RPRPPF.'.RPF.'.RPF'.RRF.:F.:PRF.'.F.'.RRF.:RPF.'.F'. II 

F-!'.F'.PPF'.PPPF:F.:F.'.F.'.PRPPRPRF.:F.:F.:F.:F.:PPRRR II 
RF'.PPPPPF.'.PPRF.'.RF:RF.:RRRF.'.RRRF.:F.'.PRRRF.: II 

RPPPPPPF.'.PF.'.F.'.F.'.F.:F.'.F.RF.:F.:F.'.F.:F.:F.:PPRF.'.F.:RP II 
F'.PPPPF~'.PPPF.:F:PF.'.F.'.F.'F.'.F.'.F.'.PF.'.PPPF.'.F.'.PPPR II 
PF:'.PPF.:PRPPF.:RPPRPF.'.PF.:F.'.F.:PF.'.PPPRF.'.F.'. II 

F'.~~F.~F.~F.~F.~ F-~F:'.F: F.~F.:F.~ F.~F.~F.~F.~F.~F.~ F.~F-~F.:F.~F.:F.~ 11 

F.'.F'.RP F.:PF'PF.'.PRPPPRPF.:PF.'.F.'. II 

F'P F.'PPF.'F.'.PPPF.'.PF.'.F.:RP II 
p Pf~'PF:PPPPPPPF.:F.: II 

~·r;:.· F:PPF.'PP F'.RPP 
F'.PPF.: PPF.'.PPPI? 

F'F'PF.'.PF.'.F.:PF.'.F.: II 

i=:::PPPPF:PPF: 
F:'PPPPF.:PF.'.P 

F'PPFF'.F.:PPP II 
i~"'PPPPPPP II 

II 

II 

II 

II 



·-~::: "? F'F-~ I t··-~T iE 

::::::::pp I HT II 
:.3r::~iF'f;~ I r··iT !I 
40PF:'I!'1T 11 

4 1 PF'. I :··ff " 
t:lC'.F'F.: I t··tT II 
i::f, ::3F1 F.~ I t··!T II 
'"~ 4 F'~~ I r·1T " 
~l"'.::!F1 ~~ I f··~T n 

46PF'Il"IT 11 

4GF'PIMT" 
::l ~3F'F.~ I t·iT 11 

'.'::i (i p F.' I t·ff II 
::; 1 F'R I r·ff 11 

~; 2F'F.~ I f·~T !i 
~;:;:ftF.~ I t··fT 11 

:5 4PF.'. I MT II 
;:;5pp I MT II 
:"i6PF'. I t"ff II 
'.:i?F'RHff 11 

~I :::F·F.~ I t·1T II 
5'3PF'.I NT" 
60F'RIHT 11 

61PF-'.IMT" 
62PF-'.INT" 
t:. :3 F·F.: I t·~T u 

64PF.'.IMT 11 

65PF.'Hff" 
66PF-'.IMT 11 

6?PRinT 11 

i::.::::PP I t-rr 11 

69PF.'.Hff 11 

70PRIMT 11 

7 1 PF'. I t"ff II 
7C~F·F.:It-1T 11 

?3PF.'.Hff" 
74PF-'.IMT" 

I~~Bf!J{B 

Bf: :trB~BI::~B~BE:~BE:·f: 

i~:'.F-:'.PPPF.'.P 

F'Pf?PRF.'. 11 

F=~i?F::F.~F.~~~ 

h'.F-~:F~'.F~ 

::-:;::-::;:.-:;::::::-=::=-::::-:::=<:=<>< 

I! 

II 

II 

I! 

II 

II 

><><>=: :=·=::=-:: ::·::::-:::=<>=:::::::·:::=<>=::: :: 
':<>=:::.-:;:: ::::.::>=: >=::=<:=·=:::-=::=<>=:::·:::=<>=:>=: 
xxxxxxxxxxxxxxxx 

::.:: :=-::::.:::=< :=<>=:::< :=< >=::=<:=<>=:::·:: :=·=::=<>=::=<>=: 

;::::=<>=: 
:=::::-::::-=: 

~:<:=<>=::=-:: >=:::·::::< 
><:=<>=:>=:::-:: 
><>< >=~:=<>< 
>=:::·:::=<:=<:=< 

" 
" 

II 

II 

II 

II 

r,.u •. n .• •!! 
:·'·:1·"·:1°·., 

'=<><:=<>=: :=<>=::=·=:::-:: >=::=< cnJ ><>=::=<:=·=::=< c1c1 >=::=-::><>=::=·:::=·=:>=:::-=::=-:: :=·:: 
11 

><:: =: >=:>=: >< >=:>=: :=< >=:::-:::=< Cn]:=<><>=:>=::=-=::=-:::=< Cn]:=·=:::-:::=-=::=<>=:::<>=::=<>=::=·=: :=-=: r1 

::·::::-=: ><><>< >< ::-:: >=: ::·::;:-=:::-::::-=:::·:::=< :=-=::=<>=::=<>=:::·:::=-:::=-=:::-=: ::-:;::-::::-::::-=::=<:=-::::-::::·::::-:: ::-=: 

1 •• •1 •• 11,.1; •• u .. 1 1- 1 .... ,,.··,{·::"·u"·,r: 

>=:>=:>:::=-=:>=:A 
II 

II 

II 

II 

II 

II 

II 

i:::B T::I:"BBBBBBBBBBB >=:>=::=<>=::=< 
:=.:;::"=:>=::=-::::-:; 

II 

BB 

'E:I:I:: f:~BE:I::t:F.:E::trBE:E: 

t:BBI:BBBBBBBBBBRB 
T:~BI:::BI:::Bt:F.::B:Bf: "BE:E:E: 

BBB 
BBB BBBBBBBBBB BB 
BBBBBBBBBBBBBBBBBBBB 

B'BBB 
T:: 

II 

I! 

>=:::-=:;:.::::.=:::·:: II 

>·=::=<>=:::·:::=< 
II 

>=:::-=::=-=:::-::::-=: II 

>< :=<>=::=<>=: 
H 

:=<>=:::·:::=<>=: I! 

75PRINT 11 B BBBBBBBBBBBBBBBB B ><>=:>=:>=:::-:: II 

'?6PRIMT" 
7 7PR r rff " 
7:'.::PF.'. I MT" 
7'3PF-'. I t"ff II 
:=.:t1PF-'. r r·ff" 
::: 1 pp I t·ff II 
::: 2PR I Hf II 
::::::PF.'. I MT II 
:::4F'F-: I t·-tT !f 

::: 5r·F.: I t·iT I! 
:::EsF'F.~ I t-1T u 
07PC• T t·JT" 
1_1 f : j·•,, J. • f I 

BB BBBBBBBBBBBRBB 
BBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBB BBBBB 
BBBBBBBI:BBBBBB BBBBBBB 

E:BBf:BBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBB BB 

:E:.BE:I:~BE:E:F::BE:E::BE: 

·r:~I:r::Bt::E:E::BE::BE~ 
t: ·B~B~B 'B:t:EfE~E::BE: 
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:=<:=<:=<>=::=< 
II 

><>=:>=::=·=:::·:: II 

::<:=<>=:::·::::-=: II 

:=.:;::-=::=-=:::-::::< E! 

::.::::-::::-:::=<::-:: I! 

: 11 •.• •: ..... ·"·*'·.·= II 
::'

0 1 ;""1:""1r~·, 

:=<>=::=<>=:::·:: II 

'.=<>=::=-::::·=::=< 
II 

>=:::·::::·:::=<>:: !I 

'.=<><>=:::·::;:.:: II 

>=: >=: :=<>·=::=< 
II 

::-:::=-::::·::::·::::·:: H 

II 



F:'BF: E:lfBE::BF.:F.:I: 
f:1::1;F.:J:::B:BE:IrB 

f;I{E:E:tfBE:E: 
t{f{flEfBE!'E! 

><>=:>::::-:::=-:: 
~: ::::-::;:-::::<>=: 

I! 

II 

I! 

::::::::Pf:'.IMT" 
::::9PRI t·ff II 
90F'RIMT" 
9 1 PF.: I r·ff " 
9;?PPIMT" 
-;.i:-::PRIMT" 

r;t:I:.BE:f: •.,1t •• :r •• 1: •• n .• 1 I! 
•·1r'-i{·11·"·u···, 

95PRIMT" 
96PF.'.IMT" 
97PF.'.Hff" 
o;.i:::PPIMT" 
99PRINT" 
1 fitiPP I MT II 
101PF.:IMT" 
l 02PF.: I MT II 
1 ~:.1::::PF.: I MT II 

1 ~)4F'F.'. I MT II 

105PRIHT" 

'l\"l \ 11r 0
·1 I 

\t\''l 'l\''l \''l'l 
'l1l\' 'l'l'l\0 l\1 \"r:: 
\'\'\' \''l'"f''y''l 

f;'f.;F::B:E:F: 
·t;I;I!T:I:I: 

'F:·t:::F:t:"B 

:=-::::..::::-::::<>=: 
:.,11 • .11 •• u •• 11 •• •tl 
/·:{'1;· .. ,l"1:"0

"1 

: •• :1 •• 11.,,-1• ........ 1 
1""11''11"'1J"11''t 

II 

II 

>:: ::< ::-:::: :: >:: >=:>::::--=: ><::-::::-=: ::-::::·::::-=::=-::::·::::-:: ::-::::-::::-=::=-::::-::::-:::=-::::<>:: 11 

><:=< ::·::::·:: :=< :: :: :=-:::=-=:>=: :=<>=::=<>=::=·=:>=: ::-::::-::::-:::=-::::-::;:.:::=<>=:::.:: ::<><>=:::-:; II 

:: :: :: ::::.:: ::·:: >=:>< ::-:: ;:.::::-=:>:: :=-::::<:=-:: ::-::::-::::-::::-:;::-::::-=: ::·::::-=::=--::;:.:::=-::::·::::-=::=-::::-:: >=:::·:: 11 

><>< >< >=:>=: :=< >=::=<>=::=<>=:;:-=::=<>=:>::>=:::-=:::·:: ::·::::·::;:·:::=<>=::=< >=:>=::=< >=::=<:=< 
::-:;::-:: ::< ::-=:::< ::·:: ;:.-::::..::::-=:::-::::.::::.:: ::-=::=-::::-=:::<::-::::-:::=.:::=-::::< ::-::::-::::-::::<><::·:: >::::-::::-:: I! 
:: :::=< ::.:::=<>< >=: >=:>=:>< :=<>=:::-=:::-=:>=:::·:: :=<>=::=·=::=<:=·=:::<>=:::-=:::-:: ::-=::=-:::=<>=:>=:::-:: 

~:-:: >=: ;:..:;::-:; >=: :=<>=:>=:>=::=<>< :=<>=: ><>=:::-:::=-:: ::-::::-=:::·::::-=::=<>=:::-=:>=:>=: >=:>=: 

II 

II 

106PF.: I MT II 

1 fi?PP I t·ff II 
YYYYYYYYYYYYYYYYYYYYY~~YYYYYYYYY \'\Ill 

"/'"/\·' 

110P!?IMT 11 

1 i i PF.'. I i-H II 
11 E'.PF.: I !'IT II 
113PPil'ff' 
1 i4PF.'.IMT 
11 '.:iPb:: I MT 
l16PPIMT 
117PPIMT 
11 ;=:F'F.~ I t·1T ::-:;:=<>< 
1 1 '3PF.'. I MT II;:.:: ;:.:: 
1 20F'F.'. I MT II;:-:; ::-:; 
1 ;:~ 1 F·F.~ I t·iT I(>=:>=:::< 
1 2C:PP I MT II::-:; 
123PRIMT">=: 

1.-.c:-
!=-·-· 

126 
1 ·-1-:S c. i 

FOF.~ I=1 
PF.:Hff 
MD::T I 
EMD 

TO 

:~<>=::=<>=: >=::=.:::=< 

>:1 ' ' >=: ?:. 

' :>=:::-::::·:: ::·:: >=: ,:·: 

'·· :=<><>=: .. 
: .... 1•.,..1• ... :• .... • :=-:: t".1:° 01:""1:""1 

' " .,.11,_.i 

" 

' ' .. 
' 

'· : " ' '· ·' II:·:, ,. 
' 

' ' l:·:l 
1 •• 1 
/'•1 

1 • .11. " ·' .. 
" " ' 
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ROULETTE: 
DESCRIPTION 

Welcome to the game of Roulette, as played in the casinos in Las Vegas. 
This version of the game allows you the option of placing your bet in 
a variety of ways or combinations. The program will also draw the game 
board for you to place your bets on. 

INSTRUCTIONS 

The program is self prompting and requires no set up prior to execution. 
For detailed instructions you may list the program, however upon execu­
tion Roulette will ask if you would like instructions. By responding yes 
to the computer the instructions will be listed. 

LIMITATIONS 

Roulette should execute in most 4K Basic systems without any problems 
providing there is sufficient memory for program execution. The source 
code requires 4K Bytes for storage and 6K to execute. 
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1 !?!Cl F:'.E}1 TH T ·.:; 1 ·::; Tll[ CFWIF: OF !?OULETTE 
115 PP I t--IT "l·JEl o::il""IF: TC! T"HE CiF!ME OF POULETTE 11 

1. :;:[1 PP I MT 
1. 4 '5 PF.: Hff 11 1 ... IOUL.D \'OU L HE I MSTF.'.UCT I OMS --- \'C::: OP MO II ; 

1. 1:.0 I t--IPUT A$ 
1. 75 r r r1:.;:= 11 "i'E:'.::: 11 THEl·I C.'.6'~; 
1 ·:.10 IF A:$:= II\' 11 Tl-IF:t-1 i::'.6'.:':i 
E:05 IF A$= 11 t1 11 THEJ·I 46(1 
c'.2[1 IF A$= 11 t10 11 THEJ·I 46~i 
c.~:35 F·F.~ I t·iT 11 At·1~:a1JE:F:'. - 1

"i"E~'.:~; C)F'. t'·JC1 - F·L.E~A~:;E ~ 11 

;:::~50 GOTO l 45 
;::'.i::,:; PF.'.Hff 
;:::::ti PFn MT 11 H-l TH r '.::: crn··1r You APE FILLCH"IED To F:ET on n-m n.1rDUAL 11 

E~95 PF.'.Hff "t·IUt·II:E:P:::, llUl'IBEP :::ETS, OP ClflD OP [l)Etl t··IUtlBEF.'.S. II 

:31.(1 PPHff "THE i"IUl'IBEP:::: CO FPOM 0(1 TO 36. '/OU 'BET BY EMTEPH1C A 11 

Jc:5 PPHff "t·iUMBEF.: BETl·IETll (i AMD 44. THE t·lUMBEF.S !2i TO 36" 
::::4~3 PP Hff "F.EPF.E:::::c1·1T THnt:::EU..JE:::, mrn ::::7 FTPPE:::o .. 1rs 00. " 
3~i5 PPHff 11 40 Vi:PF.:ESH·!T::: EUEM. 41 F.'.EF'F:'C::DIT::: ODD BE.1S. II 

37(1 PPIMT 11 :38 BE:T':: THE t·iUMBEP ::ET FF.'.OM l TO H::" 
:~::::5 PF:: I MT II 39 BET':; THE MUMBEF.: SET FPOt"I j q TO :::6 II 
400 FP nff 11 42 t:c::r:; THE MUME:EF.: SET FPOM 1 To 1c:: 11 

41 s PP nff 11 43 BEr=.:; THE MUMBEF.: :::ET n~:cw1 l 3 TO ;:::4 11 

430 PPIMT 11 44 E:ET:; THE' MUMBEF.: '.::ET FPOM ;::!:i TO 36. 11 

445 PPil'ff 11 (1(1 I::; i"IOT H·ICLUDED l:JHEM \'OU BE:T ODD. II 

46(1 PF.:Hff 
475 PF.'.Hff 
49l1 PRINT II IF \'OU 1 .. 1ou1....D LIKE A PRHff OUT OF- THE Tf!BLE 11 

!:i(15 PF.:IMT 11 T'l"'F'E THE L"IOF.:D PF.:Hff 11; 

5 ;::1~1 I MPUT fl$: 
:;:;:5 IF A$= 11 PF.'.Hff 11 COTO 5:::0 
~i5(1 IF A$:= 11 P 11 COTO ~iSO 

~s:::o PF.: I MT 
595 PF.:IMT 

625 B$ ( ;::: ) =:II ;¢; II 

640 PRINT B$(1) 
655 PF.'.IMT II ;¢; 

67(1 B$ (:3) ::::" ;.;.; II 

6::::i PF.:Hff B$ ( U 
7(-10 U=-;:'. 
715 FOR 1=1 TO 3 
7:;:i;::1 U=U+3 

760 PF.'.Hff H:$ ( 1 ) 
775 t·1D·=:T I 

:i;i:11 
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790 FOR I=l rn 9 
::::ti'.j !J=iJ+~3 

::::~~Ci f'·lE>::T I 
::::: t~1 '.:'.i F~F~ I r·~T 
::::: ::::1:1 F'F1 I r .. 1T 
:::s5 F'P nn "t 1c1i·.1 1·11 .1cH Mot·IF:Y rio \'OU Hfl'..JE To '.::;i:·um" ; 

·~1;:::5 G=G+ 1 
~40 IF G GOTO 985 
955 PF'Hff "PICK \'OUP BET !IUMBEP. (0 TO 44) II; 
9?'Ci GOTO 1 ()(10 
·:,1;:::5 PF.'.Hff "~·~Hffr::::; \'OUF' i 11.IMBEP"; 
1 00(i I f!F'UT I:: 
1015 IF B)44 GOTO 925 
1030 IF B<0 GOTO 925 
1045 IF G>5 GOTO 1090 
l Ci6(i FF.' Hff I! H0~·-1 t•!UCH t'!Ot··![\' DO YOU ~·IFlt"ff TO I:E:T TH H:; TI ME II; 
i i~?5 COTO l i f~i~i 
l 090 PP I MT II flMOUl"IT I II; 
j 1 :2i5 I t·iPI_ IT C 

IF A5=C GOTO 1195 
IF A5>C GOlO li95 

1120 
1135 
1 1 ::,c1 
j 1 ::.:::-; 
1 l :::(i 
11 :35 

F'P I t·ff II YOU DOt·i, T Hf!!)[ THFIT MUCH t'ICIM[\' ! II 
PPHff "THE" no::n \'OU CAM BET u:; "f'.15" noL.Lf!F.'.S." 

1 
1 ;:'.4ti 
l .:::::;5 
12?'fi 
1;=::::::5 

N=INT(RNDC-1)•100) 
IF N>37 GOTO 1195 
IF B)37 GOTO 1390 
IF B=N GOTO 1330 

IF A5 ">(i 1~Cil·~c1 

1:::;15 GOTO ·::i;:'.5 

1 ·:;{-,f-1 F'PHff ti" \'OU ,,~:;.;;: !·lON ;.:.;;;;:~ I I HOL•.! 'r'OU HFIUE "A5" DOLLAPS. II 

l ::375 c;;cJTc~ '~25 
1390 IF B>39 GOTO 
1405 IF B=38 GOTO 
1420 IF N>18 GOTO 
l f:.t~.35 C;C1TC1 1 ·4E,5 

1 ·?;::cJ 
1 ::;::;~i 
l 1:.f,.~f(i 

1450 IF N<37 GOTO 1525 

1480 IF A5>0 GOTO 1510 

1 ':5 H::1 GOTO 1300 
1 ::~2~5 A5=A5-+·C: 
i ::~ :::!"(~ C~C)T () 1 ::.:Ei~~i 
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1555 IF N>l8 GOTO 14~5 
1570 IF N>36 GOTO 1465 
1 ::;::!5 1:;c1TCt 15C~::~ 

160~~1 PRHff t·1" \'OU Lo::;T mm APE ouT OF Mot·ff:\· ••• 11 

161 ::; F'F.:I r-IT 
1 6 :;.:(i PF.: Hff 
164~:::; PF.: Hff 11 i·iOULD \'OU LI KE To PL.Fi\' Ir F=iGF! In. ClE:S OP NO :i " ; 
1 E.Et~J I t~iF'IJT ~~$ 

16?5 IF Z$:= 11 YE::;" GOTO 46t1 
169(1 IF Z$= 11 Y 11 GOTO 460 
1705 
1 ~?E:(1 
17

1

:~:5 
1 ·75~~1 
1·?E15 
1 7!::121 
17·~15 
1:::10 
1 :::;=:5 

1 ::~55 
1::;70 

IF B>41 GOTO 1855 
\'= ( t"l,...E'.) -- I iff f H/;:· ) 
IF E=41 GOTO 179~ 
IF Y>.01 GOTO 1465 
GOTO 152~i 
IF N=37 GOTO 1465 
IF N=0 GOTO 1465 
IF Y>.01 GOTO 1525 
GOTO 146~~ 
IF B=42 GOTO 2005 
IF B=43 GOTO 1945 
IF N>24 Garo 1915 

1 9(1(1 GOTO 146'.:i 
1915 IF N=37 GOTO 1465 
1 930 GOTO ;,:'.05~~i 

1945 IF N>12 GOTO 1975 
1 96(1 GOTO 1465 
1975 IF N>24 GOTO 1465 
1990 GOTO c~050 
2005 IF N>0 GOTO 2035 
C::(120 GOTO 1465 
2035 IF N>12 GOTO 1465 
c'.050 A5=C*-;:'.+A5 
2065 GOTO 1360 
c: 08(1 END 
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SANTA 
DESCRIPTION 

Thats right! It's Santa Claus, and he is still on the go. Doens't he ever slow 

down? Santa will store in 4K Bytes of memory and will run in 5K Bytes of avail­

able memory, thats in addition to the space taken up by your compiler. 

OCH F'PHff 
1~:10C:~F'i? I t·IT 
C! (f::::P P I r·ff 
004F'F.'. I t"ff 
('105PR I t·ff 
006PRit"ff 
(:10?PF.'. I !'ff 
121121:::PF.'. I MT 
~J09PRIMT 
Cl 1 OPF.'. I MT 
121 11 PF.'. I MT 
O 1 ;::PF.'. I !'ff 
01 ::::PF.'.IMT II 
~i14PPINT" 
!j 15PF.'. I t·ff II 
Cl16PRINT 11 

0 1 ?PF.'. I t·ff II 
01 BPRit"ff II 
019PRHff" 
020PRIMT 11 

QI E: 1 PF.'. Hff II 
0 ;::~2PR I NT II 
1?12:?.:PRINT 11 

0E'.4PF.'.INT 11 

o .::5PR r MT 11 

(:1 c'.6PP. r MT 11 

OC:'.?PRIMT 11 

0 ;:'.BPF.'. I MT II 
l2129PR I t·ff II 
0 ::.K1PR I t·ff II 

xxxxxxxxxxxxxxxxx " 

::-:;~:.:::=-::::-::::<;:<:=-=: ;:.:: >=: 

>::::-=:::·::>=:::..::::.:: ::·=:::< :=< 
xxx~xxxxxxx ......... . 
::<::·::::-::::"::::·::::-::::-::::..::::<::·::::-:: 

>=:::<>=:::.::;: .. ::::.::::.:::=--::::-=: 

$:$:$::·::::.::>=:::-::::..::::·:: 
,~_- .. :: ... ::- .. ::- .. :::- =-
."':'·-r·-r·-·-·-1""· 

00(1(10(1(11) ••••• 

00000000000 •••••• / 
0000.0000000 //// 

0000000000.0 ///// 
001aiz100i:1i:1€1(100 ///// •••••• 

C-1000~)(1(1(1(1(1 ... ·:i;i::.;.:;i:i::i;.: 

:=<:=<:=< :=<>::::·::::-=:::·:: :~i: :¢: 

:i;;'***:,;.:*:<i;:i:i;:i:i: 
:t;::.;.::,.;.::i:i::i:i::i:i::<i::9::¢:;Q: 

xxxxxxxxxx ~:i:i:•:i:i::i:i:~ 

::-=:::·::::-=:::-:;::-::::-::::·::;.~>::::--::;:-::::-:: *:Q::<r:*. :<a: :q; 
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1;::1 ·::: 1 pp I MT II 

0 :::;:'.F'R I t·ff II 
0::: 3F'F.'. I r-iT II 
OJ4F'F.: I MT II 
n::::sPF.: I nT 11 

036PP IMT II 
(:1:;:7pp I MT II 
038F'PIMT 11 

039PPIMT 11 

0 40PF.'. I MT II 
(i41 pp It-ff II 
042PF.'. INT" 
043 PPitff 
044F'F.'.It1T" 
04'.::PPIMT" 
C1°:."~6PPIMT 11 

(1 1::1. 7F•F.1 I t·iT ti 

!?I ~-::!F'F.~ I t·iT II 
!'.:1~1.'~IF 1 F.~ I r·iT 11 

12150PPIMT 11 

1:1:::; 1 pp I tff II 
1?t~52Fl~~ I t·iT 1: 

06tiPPIMT" 
(:i61PPIMT 11 

0 62PP I MT " 
06::::Pl?IMT 11 

0 64PF.'. I MT II 
065PPIMT" 
066PRIMT" 
067PPHff 11 

068PP I MT II 
069PPI!'1T" 
07t1PF.'. I t·ff II 
('171 pp I t·ff II 
07E'.PPHff" 
073PRIMT" 
074.PF.'. IMT" 
075PPHff 11 

(1('6PP I t·ff II 
!?177PF:'. I MT II 
078PPIHT 
079 PPIMT 
0:::1a PPHff 
OB1 PPIMT 
OSc~ PPHff 
o::::::: PPHff 
oe4 PPHff 
085 EMD 

:: :::: :: ::-:;:: :::=-::;:,::::-::::-:: 
: ... 1• •.. 11 •. .i•.,.i1._.11,.1r ... u ..• 1 
1° '11''1 ~··11"'11" '11''u"'u''1 

~.:i;:;;i:;.:i;;.:i:;.:i:;.:i:;i:i;;.:i:~B: 

:,;i::i;.::i:i:;.:.:;.:.;:i:i;;,;:;.:i:;:.:: 

~:~;¢::<i: ;:.:::=-::::.:;::·:::=<>:: 

))))) 1))))))))))) 

::::::::;:.:;::-=:::-::) ) ) ) ) ) ) ) ) :1 ) ) ) ) ) ., ) ·1 ) ) ) ) ) ) 

) ) ) ) ) ) ) ) ) ) ) :.1 ) ) ) ·.1 ) ) ) ) ) ) ) ) ) ) ) 

:.1 ) ) ) ) ) ) ) ) ) ) ) ) ) ) J J .I ) ) ) ) ) ) ) ) ) 

) ) )) 

))) 
) )) ) 

:.} 

:
0
,U,_ll,,ll,,ll,,tl,,ll,,IJ,)1,,,1,,11,,1 :I 

:·"·:1' '1 :-'\{·, i"°'"tl°
0

'11'
0

'1 {'11''1 ("'• {·, 

J ) ) ., ·1 ) ) II 

))))))))) 

)))))))) 
Ii 

II 

I! 

II 

II 

II 

:,.z u 
:-·1 :t u 1:1 c 

··: :t ll a i:i 11 a 11 a a 

" 
z .. 11 • • : 1. ·' '· .u .. 11 •• • r •. n •. n .. 11 •• 11 • • • • • • 1 • •• 11. ·' '· .11. ,n .. 11. ·' '· .t 1 •• 11. ,1 1. ·"· .1 • •• 1 1 •• 11 •• •a. ,1 l .• • • • • n •. • 1 • • • •- .u •. r 1 •• n • • •• •. •• . . n .. u . .z • . .11 • • • •. ,11 • • • I! 
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STAT 10: 
DESCRIPTION 

This statistical program calculates, for 2 groups of paired data; having 
equal variances, the mean, standard error, difference, difference error 
and T ratios. 

USERS 

This program will be most useful to statisticians and engineers having a 
need to compare data groups. 

INSTRUCTIONS 

Your data must be entered in data statements, starting in line 900, before 
the program is run. Use the following format for entering your data: 

where 

900 DATA Gl,G2,G3 .... . 
950 DATA Hl,H2,H3 .... . 

Gl - is the first data point of group one 
G2 - is the second data point of group one 
G3 - is the third data point of group one 

and so forth until all the points are entered. Then: 

Hl - is the first data point for group two 
H2 - is the second data point - and so forth 

After the data is entered type RUN. List the program for additional infor­
mation. 

LIMITATIONS 

Line 92 contains a Restore statement and the TAB( ) statements is used in 
lines 260, 330, and 400. The source code is 2K Bytes in length and Stat 10 
will execute in 3K of memory. 

898 



1 !~'! ~'.Gi :;;;::.;i::i;.~11t:~::;cp I F'T I Cit i: COMPUTE·::; THE 1·1Fm !'.::;' ::=;TAHDflRD EF.'.F.:OR OF l'IEF!tt:::;' 
20 REM MEF~ DIFFERENCE, STANDARD ERROR OF DIFFERENCE, AND 
30 PEM T-PATIO FOR H!O GROUP::; OF Dffffo F'fHPED. THI:::; PROGF.'.F!M A::SUME::; 
4(1 F.'.EM THflT THE H·~O CiPOUP::; HAUE flti E:G!Uf:IL '·'AF:: IAt··ICE. 
60 PEM :.;;::i::-::i;.:It--i::n·RuCTiott:=; FOP u:::;E: PUT H·! DliTA flS ORDEPED 
70 !?EM PF! Ip:::; H·! L lt"l[ 900 mm FOLLm·I HiCi' l"IAI< It·IG :::;IJF£ THfiT '/OUP DF!TA 
:::o REM LH·IE t·IUMI:EP::; DO NOT D=:CEED 997. 
90 F£FiD T 
13 2 F.~E~:;TCiF.~E 

94 IF T <> 999999 THEN 100 

1 i~1t1 F.~EAit ::< 
110 IF X = 999999 THEN 210 
1 C:0 F.:ERI1 \' 
130 LET N - N + i 

150 
11:::.n 

LET ·::;l -­
l_ET :;:;;::· = 
LET U1 -- U1 + \' 

LET Di -· D1 ·+ 
190 LET D2 - D2 + lX -YJt2 
c'.00 GO TO 1ti0 
c'. H?.1 LET :;:;3 = ::; 1.··l·I 
c'.c'.0 LET ::4 = ( 1"1'¢Sc.'. :::; 1:i:.:s1 ) /N/ ( N-1 ) 
230 LET S5 = SQPCS4J 
240 LET S6 = '.:;OF.: ( :;:;4....-t·fl 
2~~~:::1 PF.'.Hff "GPOUP II, II NUMBER"' "MEF!M 

2·?(1 PF.: nn 
280 LET U3 = U1/N 
290 LET U4 - (N•U2 - U1*U1)/N/(N-il 
300 LET U5 = SQR(U4l 
:;:: 10 LET U6 = ::;;QR ( U4/lfl 
Ji~:(1 PRUff 11 CiF::C)UP 11

, "HUMBER", "MEAN ·=nri DE'..JIATIOt-i STD EF.:F:'.OP ME:AM" 
330 PRINT TAB(0);2;TABC14J;N;TABC26);1_13;TABC43) ;us;TABC60);U6 
34(1 PRHff 
350 LET D3 = D1/N 
:36(1 LET D4 
37(1 LET D5 
3B(1 LET D6 
39(1 PRHff " 

= cr·-1:i:.:Di:'. - D1:i;t;D1)/M/(t--l-1) 
= :;:;QR CD4l 
= '.:;OF.'. ( D4.···l·I) 
MEAt--1 DI FTEF:'.ENCE 

400 PRINT D3;TABC28) ;n4;TABC55);D6 
41€1 PF-'.IHT 
420 LET T = D3/D6 

1..JAR I At·KT OF DI FF' II , 
11 :::;Tti ERROP OF DI FF' II 

43c1 PF.:IMT 11 T-RF1T10 ="; T; "OM"; M-1; "DEcF:'.EE:::; OF FPEEDOM." 
99B DATA 999999,999999,999999 
999 nm 

899 



EXAMPLE: 

PROBLEM 

TO ANALYZE TWO GROUPS OF DATA: (1,2,3,4,5,6) AND (2,3,5,5,6,7) 

SAMPLE RUN 

900 DATA 1,2, 2,3, 3,5, 4,5, 5,6, 6,7 
RUN 

GROUP 

1 

GROUP 

1 

NUMBER 

6 

NUMBER 

6 

MEAN 

3.5 

MEAN 

4°666667 

STD· DEVIATION 

1-870829 

STD· DEVIATION 

1°861899 

STD. ERROR MEAN 

0 7637626 

STD· ERROR MEAN 

0 7601169 

MEAN DIFFERENCE 

-1°166667 

VARIANCE OF DIFF. 

0 1666667 

STD· ERROR OF DIFF. 

0 1666667 

T-RATIO = -7 ON 5 DEGREES OF FREEDOM 
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STAT 11: 
DESCRIPTION 

Stat 11 determines probabilities of an unknown population mean using sam­
ple statistics. 

USERS 

Statisticians would find this program to be useful for rapidly determining 
limits on various populations. 

INSTRUCTIONS 

The program is self prompting and should be listed for additional instruc­
tions. After Stat 11 has been loaded into memory type RUN. The program will 
ask for inputs for five variables N,M,S,W and X. Where: 

N - is the sample size 
M - is the sample mean 
S - is the standard deviation 
W - is the population size (~ is infinite) 
X - is the population mean to be tested 

LIMITATIONS 

Line 190 contains a DEF FN statement and is used throughout this program. 
Line 820 contains an ABS( -Y-statement. The source code requires 3K Bytes 
for storage and will execute in 5K. 
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11~ DATA 5000008,539&~78,5792597,6179114,6554217,6914625,7257469 
120 DATA 75803&3,7881446,8159399,8413447,8643339,8849303,9031995 
130 DATA 9192433,9331928,9452007,9554345,9640697,9712834,9772499 
1 :~-~] I1A1"R ·:.-1::;21 ~35E., ':,1::::1:,t1 1~tf,E., ·:.-1::::·3;:~75•3, ·3·31 :::(125, ·::1·3:3·7,3~]:;:, ·3·35:;:~3~3~:::, •SJ•;tE.5~:::::::(1 
1 ~~?~i I1A1'A :;p37 444'31, '::!'::•::: 1 "~:4C'., '3'3:::E.5t.31 , '3'3'3(1:3;~4, ·::Pj'3:::: 12·::-, '3'3'351 E.E:, ·=.t'3'3E.f.:31 
160 DATA 9997674,9998409,9998922,9999277,9999519,9999683,9999793 
l 7 ~1 IiFiTA 1=.i·3•3l3:::E1 7, ·;1·::1·3·31·315, ·3·3·3·:.•94E,, :3•3·3·~·3JE,E. , ·::1·3·3 s3•=--7·3 ~ ·;.1 ·3·3·3·3::::7, ·3·;.a·39·3·3c~ 
1:::(1 Itit·1 :=< f4'~) 
jS~ DEF F~DCUl=XfU)-X(U-1J 
200 DEF FNTCUl=1-f (Ut2l+1J/(4*Dl+C13*(Ut2lt2+8*CUt2J+3)/(96•Dt2J 
210 FOR I = 1 TO 49 

E::;::~~i t·iE:=<T I 
c.:4t:1 PRHff "Hi'.:nPUCTiot·1s ·-::· o=YE:::;, 0=MOJ ..... ~lHICH "; 
C.:5!2i INPUT 0(1 
;:::6~:::1 IF 0(1=(1 THHI 4~~:0 

270 IF 00=1 THEN 320 
E.:::::0 LET 01=01 +1 
290 IF 01>2 THEN 9999 
30(1 F'RHff "--94~). IL.LEGFIL INPUT CHAF.'.ACTER IN BIPP\'. RETYPE IT."; 
:;:: 10 GO TO 25(1 
3;::'.(-! PF.:Hff 
33ti PF.:Hff "THI'.::; F'ROGF.:At'I TESTS AN Ut·U:::Nm·JN POPULFITIOM MEAN USING :::;AMPLE "; 
340 PRINT ":::;TATI'.:;TICS. II 

35fi PF.'.IMT 
::::6(1 PRHff !! IT 1=1'.=;~::s '/OU Ff)F.'. t·h M, ::;;, ~·h 1=it·rn ::·::" 
370 PRHff "~·~HERE ti - ::;AMPLE :::;rzE, 11 

:;::;::(1 PF.:IMT II M = ::;AMPLE MEAt·h II 

::;::90 F'F.'.Hff II '.:; -·· '.::;F1MPLE STAMDARD DEl..IIFITIOM, II 

4oiz1 PF.:IMT 11 ~ .. 1 -· POPULATION SIZE rzEF.:o, Ir nwnnTEJ," 
4H'.1 Pl?Hff " ::·:: = POPULATIOM MEAN TO BE TE:::;TED. 11 

4c'.(1 PF.'. Hff 
4::;::c; PRINT "M, M, ::;, L .. 1, >< = "; 
440 INPUT N,M,s,w,x 
450 LET D=t-1-1 
46(1 PRHff 
470 PF.:IMT 11 BA:::;ED 0t1 ::;ruDEMT':::; T-DISTRIBUTION l·HTH 11

; n;" nEGF.:EEs OF FREEDot·h 11 

48(1 PRHff"THE PROBABILITY OF FINDIMG Fl ::;;AMPLE MEAN THI:3 MUCH 11
; 

490 IF M<X THEN 520 
500 PR Hff II GF.:EATER II ; 

510 GOTO 53(1 
520 PF.:Hff "LE:::;:=;"; 
53(1 PF.:Hff " THAM THE II 
54€1 PRHff "POPULATIOM MEAN IS"; 
55(1 IF t·D·(i THEt"1 57e 
560 LET L·~=l EE~5 
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!5 7'0 LET ::;;::.::::;:i:i:::;C!F.'. ( u .. 1-1 ) / i:l·l~!i:It J ) 
580 LET B1=(M-XJ/S 
590 LET B1=B1*FNTfB1l 
6 ~:1~3 GO SUB 68C1 
610 IF B2<.5 THEN 630 
62Ci LET B2=1 ·-·Bc'. 
630 IF B2<1E-5 THEN 660 
640 PRINT 1E-5*INTC.5+1E5*B2l 
E1 5[1 ~::TC1F· 

66Ci PRIMT "LE::S THF1t··I 1 Iii HXh t10c1." 
670 ::;TOP 
680 IF Bi<-4.5 THEN 800 
69~:1 IF B1<0 THEti ??O 
700 IF B1<4.5 Tl-!Etl ?'40 
710 LET Bi:'.=1 

730 IF 00=1 THEN 320 
? 40 GO:::;IJI: ::;:20 
75C1 LET B2=0 
760 GOTO e10 
7 7(1 1:;ce::1_11: !:::20 
7::!£1 LEl. ~E;2=1-C! 

7' 9(1 GOTO ::: 1 f! 
:::oc1 LET B2=(i 
::: 10 RETURN 
820 LET Z=10*A~3CB1J 
:::30 LET !<=IMT (Zl 
:::*3 LET D1=Z-K 
850 LET Q = XCK+1) + D1*FNDCK+2) + CD1*CD1-1)/2J*CFNDCK+3l-FNDCK+1)) 
8E.C1 LET C!= 1 E--6:.:i: HIT (. ~i+. 1 *-1)) · 

870 F.:ETUPN 
-:.i·;i99 Erm 
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STEEL: 
DESCRIPTION 

Steel calculates a number of quantities for steel sections used as beams 
and supports. It performs its' calculations for any 11 ! 11 or 11 WF 11 steel sec­
tion. For beams it can compute stresses not included in charts or tables 
in the AISC Handbook. 

USERS 

Homeowners, construction companies, engineers or anyone who is planning 
to design any structure requiring some form of steel supports will find 
this program both useful and helpful. 

INSTRUCTIONS 

The program is self instructing and features a full prompting mode. List 
the program for instructions or type RUN and it will ask you if you would 
like to know how to enter your data. Before you can solve your problem 
your data must be entered in data statements starting in line 1400. 

LIMITATIONS 

The source code for Steel requires 5K Bytes for storage and the program 
should execute in most Basic systems with 7K of available memory. 
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1. 1,1 Ii I i·i F !. 1 U ·.1 , ··r· f 1. CJ , ·:. i: 1 t:'! ! :i C ( 1 CJ , L f 1121) 

0"?0 F'FT!"ff" IF \'01.J !·.II'::;H t·!FTHOD FOP EMTE~:H!C n1=nA TYFE j, Ii 

O:::o I t·iPUT F':'.:1 
090 IF. F'3>1 I HFti 1 j :::· 

E10 PF.'.Il°'ff 11 THI·:; r=·POCF'.FlM COt·IPUTE'.:; FOP !-IF AIU! I ::;E.:CTIOt·i::.; PC:.;. MOM.C:f!P. II 

i 1211 PP nn 11 i=i>< I:=1L L, Ti ct=1P. , i=it·m :::;ou.Jc:.; Fom·R.tLf6 6, 7A/7B FOF.'. cmtt: H!E"D 11 

1 oc.: PP I MT" DI PE.CT :=.nT'E.'.::;::; r=i1·m Bnm I t·iG FOP t=1t··I\' \'P ::;TPEs:::;. 11 

i r1i==. PP Hff 11 1.:+1 c Dt=1TF1 1: !TL , CD , T l:L·£In , T !TL, CE. :i , D, ::;; C=< :i , L u·-i n1n1c:;. 11 

10'? PPIMT 11 IF P>O; i.:::.;:~o DAT!i A:iL(::-:;) ,Lf\') ,pr::-:;·1 :iP(\') :iK(::<·1,l(("f') ,circ1 F'OP 11 

1 o::.: pp I MT II '.::;ECOtff.1F1P\' ME.Mt:EF.'., 1 FOP MA I ti t·IEllI:EP J II 
109 PP I t·n" ElffEP 1··10t·1. 1 ti PF i=1t·m A>=: r F1L 1..., D J r·-1 Pm=;. " 
l 1ti PF.'.IMT"FPOCPf·:it-1 CUPF.'.EllTL'l r·mT ::ET TC CHECK FOP Bnmrt·1Ci AB' T 11 

111 F;F.~ I t·iT Ii 'l Ff:=< I;::; a ~.:;E, T !1"1 r A:B, l" :l A~~< I~=-;) =fi a II 

11 c'. LET Y=0 
11 ::; LET ~·~=i 
1 l4 LET F=ti 
l 15 LET ::<=Ci 
116 LET U=O 
12ti F£AD r-!4, M5, F' 1 , F ( \') , C3 
le\::'. IF M4=ti THEl i l ::::0 
123 READ B,T(W),T(FJ,n,scxJ,L 
125 IF P1=0 THEN 150 
130 RE.AD A2,L1,L2,R1:iP2,K1,K2,Q 
150 LET C=SQRC2~3.14l6t2•29E+6/F(Y)) 
160 LET CC1J=INT(10~C+.5)/10 
l ?O PF.'HH" c '.:;UI: c ==II c ( 1) 
200 IF M4=0 THEN 790 
210 LET A=CB-TCW)) C2~TfF)J 

220 IF A>1600/SQRCFCY)) THEN 430 
c::::::t1 LET .J=D....-T 1J .. D 
240 IF J>13300/SQP(Ff\')) THEN 430 
250 LET G=2400~B/SQR(F(\')) 
c'.6(1 LET H=2E+"?*-B:<i:TfFJ/(D:9:FCll) 
270 IF G>H THEN 320 
280 LET G1=INT(10*-C+.5) 10 
i'.:'.'3Ci PRHff 11 L CC) H·I HlCHE::.;="Gi 
300 IF L>G THEN 430 

320 LET H1=INTC10~H+.5J/10 
::::::::0 PRHff"L CC) It--! HiCliE:::;="H1 
340 IF L>H THEN 430 
:;:5121 LET F:::=. E.6:¢:F ( \') / l ('100 
360 LET F4=INTCF3+.5l 
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::::?~i PF'IHT"FCB) Hi l<::;I=="FA 
:::_::75 LET F5=F4 
3:::o LET G::::=F 4 
:::·;11~1 IF P1 >1?. THGI ;="::1r1 
400 LET M=::; C:·::) c::i;r4 . .-·L::: 
4 1 (i PF.'. Hff I! t·I H! l<F === II M 
4c'.0 GO TO 7Ei 
430 LET Fl=.6•FCYJ/1000 
440 LET F5=INTCF1+.5) 
450 F'F.'.Hff"Frnl HI p::;I="F~'5 

461Zi LET G3=F5 
480 LET K=i2E+3~CB~TCFJ)/(D*F5) 
.::1 ·;10 LET L OJ) = HTT CI< J 
':i00 F'PHff 11 L CU) Hi H!CJ·IE:::;="L (l_I) 

~; 10 IF L OJ l <' L. THEJi ~:;~;1~1 

~=, 15 IF Pi >0 THEJ I 790 
520 LET M2=SCXJ•F5/12 

~:; 40 GO TO 9999 
550 LET P=SQRCCTCFl~Bt3)/(12*B*TCFJ+TCWl~(D-2*TCFJ/6))) 
560 LET R=INTC100*P+.5)/100 
::'i70 PPIMT 11 P="P 
5:::t:1 LET t·i=L···F'. 
590 IF N<40 THEN 630 
60t1 PF.'.Hff 11 UALUE OF C CE:) Il"i FOPMUL.A 4 IS"; 
610 IMPUT C2 
620 LET I=C1-(L/Rlt2/(2•CC1l~2~C2ll*.0006•FCYl 
630 LET Z=12E+3*B*TCFJ/CL*Dl 
640 IF Z>I THEN 720 
650 LET F6=INTC10~I+.5)/10 
66(1 PRINT"F CE:) FF'.OM FOPMULA 4 Hi K::::I="F6 
67~:1 LET G::::=F6 
6B(1 IF P 1 >0 THETI ?90 
690 LET M3=SCXJ•F6/12 
7(1('! PPHff II M:::: HI KF= II tt::: 
7' 1 (I CiO TO 9999 
720 LET FC2J=INTCZl 
730 PPINT"F (2) F'F.'.OM FORMULA 5 IM ~G'.::I="F (;;::) 
?40 LET G3=F Ci::'.) 
750 IF P1>0 THEN 790 
760 LET M1=SCXl*FC2J/12 
770 PPHff 11 M1 IN KF="Ml 
7 ::;:(1 CiO TO 9999 
790 IF Q}0 THEN 980 
:::30 LET A3=L 1 /F.'.1 
:::40 PPINT"L}::/F.::=<= 11 ff:: 
850 LET A4=L2/P2 
86(1 PPIMT"L"f'/F.'.'r'="A4 
:::70 IF AT>=A4 THEt·I 9(1(1 
:::;=:(1 L.ET A5=A:3 
890 IF A3<A4 THEN 910 
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9t~O LE..T A5=A4 
910 IF A5<=120 THEN ~30 
920 IF A5>CC1J THEN 1120 
930 LET S=1.67+3•A5/r8•CC1ll-A5t3/C8•CC1Jt3l 
93:3 F'Pil'ff 11 F. S. :::: 11

•;:; 

935 LET F9=(1-A5t2/(2~CC1Jt2ll•FtY)/(S•C1.6-A5/200ll 
•3140 GO TO 11 ?::i 
980 LET A3=K1•l1/R1 
99~~ PF'Hff 11 K1*-L.1. /F.'.1= 11 1=t3 
1. ~x1~3 LET F14=K•::1.i:1...c: .. ··r\:: 
101~3 PPIMT 11 K2:i:i:Lf:'./F.'.i::::: 11 Fi4 
1020 IF A3<=A4 THEN 1050 
1 030 LET F15=ft:: 
1040 IF ffl< A4 THEl·I H'160 
1050 LET A5=A4 
1060 IF A5>CC1l THEN 1170 
1065 LET S=1.67+3~A5/r8*-CC1Jl-A5t3/(8•CC1Jt3l 
1067 PRIMT 11 F. ::; • ::::" :;::; 
1070 LET F9=C1-A5t2/(2*-CC1Jt2Jl•FCYJ/S 
1 i£,175 GiO TO 11 ?5 
1120 LET F9=C149E+6/A5t2)/(1.6-A5/200) 
1125 GiO TO 11?5 
1170 LET F9=149E+6/A5t2 
1175 PRHff 11F CF!) =11 F9 
1180 IF M4>0 THEN 1260 
119€1 LET P2=F"3•F!2 
1 c::0iz1 PR I MT 11 P=" pc:· 
1210 IF P2<P1 THEN 1240 
1220 LET Q1=CP2-P1)/P1•100 
1 c:::x1 PF.: Hff 11 r:FA-P J /P=- 11 o1 11 PERCEMT UMDEF.:::;TPEss 11 

1 ;:;::35 GO TO '3999 
1240 LET Q1=CP1-P2J/P1•100-
125~~1 pp I MT II ( P-FFI) /P= II Q 1 II PEF.:CEMT OUEP::::rPES::; II 
1 c'.55 GO TO 9999 
1 26€1 LET Cic'.=P 1 /R2 
1270 LET G4=G2/F9 
1271 IF J>13300•C1-1.43•G4J/SQF.'.CFCYJJ THEN 1390 
1 E;75 PF.: I MT II SM FILL Ffl/ CAP FA=: II CA 
12'3€1 LE'~T G5=M4*- l c'./::; C >O 
1295 IF G4>.15 THEN 1330 
1 :300 LET G6=G4+G5 .... · t:G3*-1 (100) 
1 :;:11:1 PF.:Hff "FOPMUL.FI (6 J = 11 Ci6 
1320 GO TO 9999 
1330 LET G7=149E+6/A~t2 
1 :;:4(1 LET G8=G2/G7 
135(1 LET G9=G4+C:;::i:i:e;::;·/ ( ( 1-'i~f::) *-G3*- 1 €100) 
136(1 PRIMT"FOPMl.JLFI ?F1= 11 G9 
1363 LET F1=.6~FCYJ/1000 
1365 LET F5=INTCF1+.5l 
137€1 LET H2=G2/ ( F5:i:i: 1. !2100 :i +G5/ ( C:3* 1 ~3(10) 
138(1 PF.: I MT II FOF.'.MULA 7' I:= II H2 
1 :::::::5 t:-3() TCI ·3·3·~·=--

139(1 PF.'. I MT II D.···'T ( ~·JEB) TOO GPEAT II 
140(1 I1ATA 40(1(1(1, 0, c'.(i00(i, 36(1(1(1, • 6 
1410 DATA 6.5,.24,.4,11.96,34.1,144 
1420 DATA 7.97,144,144,5.06,1.44,1,1,1 
99'3B PEM 
9999 EMD 

907 



TOP: 
DESCRIPTION 

Top calculates the cost of materials required to pave a road or other sim­
ilar surface. This surface could be a driveway, shopping center parking lot, 
or even a highway. Top will also compute the number of tons of material 
needed to do the paving. 

USERS 

Homeowners, construction companies and state highway departments will all 
be able to put this program to good use. 

INSTRUCTIONS 

The program is self prompting and will prompt for all required inputs. 
Line 110 sets the amount of material; in tons, required for a one inch 
covering per square yard. This quantity is set at 0.055 but may be changed 
to suit your needs; it is material dependent. After Top has been loaded 
into memory type RUN. 

LIMITATIONS 

Lines 790 and 870 contain TAB( ) statements and line$ 810, 830, 870, and 
880 contain Print Using statements. The source code for Top will store in 
5K Bytes of memory and will require 9K Bytes of memory for execution. 
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:3::::Ct F:F.~ I t·iT 
390 PPHff" EJlff~P THE: Lt:JiGTH OF ::£GMD"ff nci. ";I; 
40~(i I t-iPUT L (I J 
410 PPINT 
4E'0 F'F-'.Hff" DffEF.: CCil)[F'.I!'~C THIO:::nE::;::; H~ HICHE::; THfiT r::; DESIPED" 
4.-=:~~i PPINT "FOP ::=.ECiMElff r!O. "; r; ".U::;E DECIMHL t-JOTATIOM FOP " 
440 pp I NT !I FPfiC:T T Cit!:::; CIF flt·i I t--ICH II ; 

45ti HiPUT T CI l 
46(i PPINT 

::+ ;:::~1 F·F.~ I t~rr 11 
, 1 , 

4 '~i~?.i I t·iPUT ::; ( I J 

~~; 1 1~; c~c1rc1 si:.H~i 

'::.'.iE'.O PR Hff 
5~0 IF I>2 THEN 570 

I t-i. 

L::;40 FF-:rt·ff 11 FOP ::D~~iMEJ1r:. ;~· -";ri; "HffER FT1UF.: F'IE"CES OF DATA. TH[ UIDTH 11 

'.:i50 PPIMT 11 THE LEliCHi, THE THICKt·IE:::;::;, rn·m THE ::;TONE MI::<. II 

:;6(i PPIHT 
:i70 PPINT 11 SECiMEJH 110. II; I; 
:.:::ti I t-iPUT 1:1 ( I l , L. ( I l , T f I ) ~ ::; ( I J 
i:;:::5 PEM ·:;;(!. \'DS. OF '.:'.;UPFACE 
590 LET UCil=CLlll~WCIJ)/9 
h~~ LET Ni=Nl+UCI) 
60':;F.:EM Tott:; FOP THI::; ::£GMEt"iT 
610 LET MCil=UCil•Ci*TCIJ 
620 IF S(IJ=2 THEN 650 
625PEM ,CUM. TOTAL OF 1/2 IN. MIX 
630 LET Si=Sl+MCI) 
64~3 GOTO 6E.(i 
645REM 'CUM. TOTAL OF 3/4 IN. MIX 
6~i0 LET ::;c'.=:::;2+M (I l 
66(l REM 
670 MD::T I 
6:::0 GC6UB 7[1(1 
69(1 GOTO 94(1 
7(1(1 PRHff 
71~?.i PRINT 
7c'.0 PRHff 
730 PRHff II II' "TO!t:;"' "TCIMS" 
74[i F'F.'.Hff "SECMElff", 11 1 .. ,·;:: IMCH", ":::L·A INCH", "::;G!. 'r'I1::;;. TO" 
7'5(1 PF.'.Hff"t"-!UMBEF.'. 11

, "::;TONE Mn=:", "STO~~E MI::-=: 11
, "PA'..JE" 

760 PRINT"==============================================================" 
?70 F'F.:It-ff 
780 FOR I=1 TO N 
?90 PPHff TAB( 1 l; I; 
800 IF SCIJ=2 THEN 830 
810 PRINT USING 835,TABC13J;MCIJ;TAB(43J;ucrJ 

830 FRINT USING 835,TABC27J;M(IJ;TABC43J;U(I) 
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::;::::::s: ###:j:I:##. ### 
::=: 4Ci PP Hff 
:;::~50 MD<T I 
::::1:.(1 pp I HT II II, II--.. -·-·-·-·----·- II ' 11 __________ 11, :1 _____ ,,_,, _____ fl 

:::: 6~i pp I NT II TOTFIL.'.:; II ; 

870 PPINT USING 835,TRBC13l;s1;TABC27J;s2;TABC43);N1 
880 PPINT USING 890, (P1•S1J+CP2•S2l 
890:TOTAL COSTS--$######1#.1# 
90Ci PF:Hff 
910 PPHff 
9i:'.'.0 PF'.IMT 
9:;:i;:-1 F::ETUPM 
940 PF.:Hff" DO \'OU HI::a-l TO MAKE F'iN\' CHfit··lGC::; H·! 11 

9':i0 PPIMT"COUERH~G THICKHE'.:;~:::; OP '.:'.;TOnE '.:;I:?E MI::<" 
960 PPINT 11 FOF'. Atl\' '.:;;[Gt'iEJ·!T"; 
97(i IMPUT A$ 
9::::0 IF A$="t·10" THE]·! 1?H~ 
·3190 PPINT 
l ti0(1 PP 1 MT" r r .. 1 HO~·~ MAM\' '.:::;Ect·1EMT'.:; no "!'OU 1 .. 1 r ::;H ro MAKE CHAtiGE'.:; 11 

; 

l ~i 1 0 INPUT F.'. 
l t!E.'.0 PP I t··iT 
1030 PPI!'iT" FOF'. E:F!CH CHAMC;E, El"ffEI? '.:;;[l::;;MDff t!UMF:EP TO BE:" 
l04(i PF:It·ff"CHAt·iGE:D, THE: MD·~ THICKMESS It·i Il'!CHES (DECIMAL." 
l 050 PPHH I! FOF:' FPF!CT I C!f··I'.:; OF AM I MCH) , rn·rn THE t·i[t.J '.:::;TOHE I! 
1060 PF'.It·ff"'.:::;IZE MI>< (1 FOP l/c'. Ir·~.,;::: FOP J./.:.1 Ii"!.). IF YOU" 
l 071Zl PF:IMT"~·H::;H TO CHFltK;E OML'/ OME OF THC:::;E~ T\'PE '0' FOP 11 

1080 PRHff"UAPIFIBLE t··IOT TO :BE CHANGED" 
l ti9(t LET B= 1 
11 Oli PF: I MT 
l l 1 (i PR H-ff 
112(1 FOR I =1 TO F.'. '· 
11::::0 PPIMT" FOP CHAtlGE no. "; r; 
1140 INPUT x,y,z 
1150 IF \'=0 THE~ 1290 
1160 IF Z=0 THEN 1390 
11712! IF Z=2 THEt··I li:'.30 
1180 LET ::;;;:'.=::;;:'.-M ( :=<) 
1 1 9(1 LET '.:::; ( ::-:: ) ::: 1 . F 

1200 LET Mt:Xl=UCXJ•Cl•\' 
1210 LET S1=S1-MCXJ 
122~3 GO TO i E?fi 
12:;:(1 LET '.:; 1=S1-+I C ;:.:: J 
1 c'.40 LET '.:; ( ::< l =;:::: 
1250 LET MCXl=UCXJ~C1•Y 
1260 LET S2=S2+MCXJ 
127'0 LET T C:<) =\' 
1 i:'.B(i GOTO 1530 
l.290 IF Z=0 THEN 1500 
1 :;:(1(1 IF Z=2 THEt"~ 135(1 
1310 LET S2=S2-MCX) 
1320 LET S1=S1+M(Xl 
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l ::?!:·~;;~1 LET ·:; ( :==: J = l 
j .:.:i::i"iZi C~C!TCI 15:3[1 
j ~;5\) LET '.;:; i ='.:; 1-1·1 C:< l 
1 :3E:fi LET ~=;2=~::;c::+·t•"I f >=:) 
l ·~: 7[1 L.ET ;:; ( :=<) =C~ 

l~g~ IF SCXl~? THEN 1450 
1400 LET S1=S1-MCX) 
1410 LET MCXl=UCXl~C1•Y 
1420 LET T C=<l =\' 
143~3 LET '.;::; 1='.::;1 +M ( >=: l 
14 4(i GOTO 1530 
1450 LET S2=S2-MCXJ 
1460 LET MCXl=UCXl~Ci•Y 
14 7(i LET T C:=<J =\' 
1480 LET S2=S2+M(Xl 
1 4 90 GOTO 1 ::;:;:0 
i 50(1 PFUMT" \'OU HF!UE t"10T F:'.EC!UESTED F! CHAMGE. FOP THIS" 
l':i10 PPHff"SECMEJIT "-" F.'.ETYPE IT. II 

1 '5i=:t1 GOTO 113(1 
1530 r-1D-O:T I 
l '54(1 PP Hff 
1 ':i50 PPIMT 
1 ':i6~3 PR I MT 
1570 PF'. I MT" F:E'.::;uL r:; FOP AL TEPAT I OM MO. " ; E: 
1 ':i:::o PF.'. I MT 
l ':i 90 CiOSUB 70ti 
1 i::.00 F·F.: I MT" no \'OU 1 .. J r SH TO MAKE FUl?THEP CHANGES" ; 
161(i INPUT A$ 
16;=:(1 IF A:;:="MO" THEM 1710 
16:30 LET :B=B+ 1 
164(i PF.: I MT 
1 6 50 PF.: I MT 
1660 PF.'.I NT 
1670 PF.'. I MT II I t"l HO~·J MF!t1Y ::::EGMEMTS DO \'OU t•J I ::;H TO MAKE CHAMGE:::; II; 
1 68121 I MF'UT F.: 
169(1 PRIMT 
1 70(1 GOTO 111.0 
171~3 EMii 
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VARY: 
DESCRIPTION 

This program analyzes a variance table of one-way random design. Identical 
values or observations may be grouped together, followed by the number of 
times that value occured; when entering data. 

USERS 

Statisticians and engineers will be able to put this program to good use 
as well as individuals whose studies produce data requiring reduction. 

INSTRUCTIONS 

Before the program is run the data must be entered into data statements, 
starting in line 900. The data is entered in the following sequence: 

where 

900 DATA A,M 
910 DATA Nl,N2, ..... NM 
920 DATA Tl,T2, ..... TM 

A - is the total number of observations 
M - is the number of different runs 
N - is the number of observations per run 
T - is the number of different observations per run 

Then enter the data starting with the first point of the first run, then 
the second point, and so on, as: 

930 DATA Rl(l),R1(2),R1(3) .... . 
940 DATA R2(1),R2(2), ......... . 
9.. DATA RM(l) ,RM(2), ........ .. 

If there are more then 10 runs and/or if there are more then 20 observa­
tions per run, change the DIM statements in line 100 to accomodate your 
data size. REMEMBER increasing the DIM statements increases the amount of 
memory required for execution. 

LIMITATIONS 

This program uses two dimensional arrays, starting in line 100. Lines 115 
and 117 contain MAT READ statements. If your system does not have these 
statements refer to Appendix A for a definition of the statements and/or 
Appendix B for conversion listings. The source code requires 3K Bytes for 
storage and 9K for execution, with the DIM statements set as they presently 
are. 
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::::;cF> I F'-i T CJ!·!~ ,- nnPUTES THE At·IFIL\':~; I::::; OF l)f'iF' I 1=1nCE TFi'BLE 
;:;:oo F.'.El1 FOP. A Otff·-+IH\' COMPL.ETELY l?F1tmorn ZED D['.?.;IC;N. 
JO F'.EM 
Ji FEM 
·':: ;::: F:Et·1 
:3:3 l~~E:r,·1 

::;::4 F.'.EM 
4121 F'.El1 
::w1 F.'.EM 
60 REM 
70 REM 
::Ki REN 
::: 1 F:EM 
:::,::: REM 
:;::::::: PEM 
::: i:f F.~E t11 
::: ~I F.~E t'1 
:::6 PEM 

::;:;:: ~:Et;1 

:::·3 F~Et·1 

90 REM 
91 REM 

THI::::; I:::; E):J:if:TL '/ THE ::;;AME A'.::; Varnnce 2 E><CEPT THAT THE O:t:::::t:RUATIOtiS 
Itt?.;TDiD OF con·:n::::;TING OF A ::;IMPLL 1._r:::;1, Cot·ISI:::;T OF A LIST OF 
PA Ip::;; OF. t H ... lt·lt.:EF:::::;, THE 1 ::::;T OF i·.IH I CH I::;;; At·I OB::::;ERl...'FIT I OM UAUJE, 
mm THE ;:::rm OF l·IHICH I:::; THE: t·lt!l"·lf:EF:'. OF OB::;ERUATIOMS TF!Kit-Ki OH 
THAT UALUE:. 

Ht:::;Tf?UCTI0t·1::::;: ElffE:F.: DATA Hi LHiE 90(1 At·m FOLL.rnHt··IG. 
ENTEF.: DATfl HI THE FOLLOHING OPDEP: 
1 ) }:! , THE TOTF!L. MUMBEP C1F OI:::'.;[pl.JAT I Ott:; 
2) M, THE !iUt·IBEJ~: OF DIFFEF.:Et-!T TPEFITMHff::; 
:::: ) r·i 11 ) , ••• 'n 1. M) ' i·~HEPE H (._I) I::;; THE: t·iUMBER OF OBSERUATI Ott:=; 

I r-l TF.Ft=iTMEl·IT .J 
4) U(iJ '· •• ,UCMl, WHERE UCJJ IS THE Nl~BER OF DIFFERENT 

! .IF!Ll_I[::_:; TFiKDI ot1 HY THE crt:::;[pl)ffT' I ON::; IN TFTATMHff ._I 

~I) THE or:::;EJ~:t.JF!T I OMS THEMSEU..JE::;, E;T FOR TF::EFITMENT 1 , THEli FOF.: 
TREATMENT 2,ETC. FOR EACH TREATMENT THESE WILL BE IN THE 
FORM OF A LIST OF PAIRS OF NUMBERS, THE iST OF WHICH IS F~ 
ACTUFIL OE:::;;[ptJF!TION UALUE TAKEM oti B9 fff LEF!ST ONE OB::::EPUAT I1X1 
IM THAT TREFITEMEt·ff' AHD THE c:t·m OF L·~H I CH I::;; THE NUMBER 
OF OB:::;EF:UF!T Iott:; Hi THAT TPEFITMElff TAK I MG OM THAT UALUL 

IF AMY ti ( J) >EJ'1 CHF!HGE THE DI MS I t·1 L. I ME 1 li0 
IF M >10,CHANGE THE DIMS IN LINE 100 

1 (i(i D IM >=: ( c'.t1' i (i) , r··l ( 1 ~=i) , T ( 1 !J) ' ::; ( 1 (1) , y ( ;:::~=i' 1121 ) , I.) ( 1 ~)) 
110 F.:EF!D fl, M 
115 MAT READ NCMJ 
117 MAT READ UCM) 
120 FOR J = 1 TO M 
1 JO FOR I = i TO 1.1 ( .J) 

140 READ XCI,JJ,YCI,JJ 
15(1 MD=:T I 
160 MDff J 
170 FOR J = 1 TO M 
180 FOR I = i TO UCJJ 
190 LET TCJJ = TfJ) + X ,JJ•Y(f,J 
200 LET SCJ) = SCJJ + X ,JJ•XCI,J *YCI,J) 
c'. 1 (i HE:=<T I 
c'.2~3 LET U=U+ T CJ J 
c~Jt1 LET F.:=F.:+:;:; ( .J) 
240 LET U=U+T(Jl~TCJJ/M(JJ 
250 MDff J 
26(1 LE:T c = u:i:i:u .. ···A 
270 LET W = U - C 
280 LET E = R - U 
;::90 PPIMT "ANOl..JA THBL.E: 11 

3(i(i PPIHT 
::: 1 (i pp I MT I! ITEM II ' II 
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·:::;-2:c1 F'F.~Ir·iT nc.;~:F!tf[I 'TC!T.FiL Ii~ F~, Fi 
'.;::41~1 F'F.'.It!T "CPH1·u1 l·iF.Fiti", c, 1 
:~:.:~;,a F'F.~It·iT HTF::E:Fi-rli-IE]·-11·~::; 11 , L:~, r:"1~·i, L:l/ r l"l-.. J J 
:::·:.e PPHff "EPPOF::", E, f:1-M, t/ i: A·-rn 
37~i FiF.~It .. iT 
.:,: ::;(1 F:F.~ I r .. 11· 

~ t:"··r L 
L.L.. j ! 

41~=10 PF'Ir·ff "F ::.:"F "C11··1 11 !'1-l "F!tiD 11 A-M 11 DEGPEC::; OF FPEEflCWI." 
4(i2 LET G=F 
403 LET ti=F!·-f'! 
41214 LET f'i=M-· 1 
.::j tiS GO'.::;IJB f:O(i 
4 l~::J ·::;TOP 
:~:00 F.EM 

803 IF G<1 THEN 808 

:::: 1~15 LE~1· ::B=t·i 
::::06 LET F=G 

:::t:.:i'3 L.ET J:;=f:1 
:::: i fi LET F = 1 ./1:; 

811 LET A1=2/(9*Al 
812 LET0B1=2/(9~Bl 
813 LET Z=ABS(C1-B1J~FtC.333333l-1+Ail 
::: 14 LET Z=Z.-··SOF.'. IB1*Ft (. 666667) +Al) 

816 LET P=(t+z•r. 196854+Z*C.115194+Z*f.800344+Z*.019527) )))t4 
::;: 1 7 LET P=. ':i .. ··"P 

IF G<l THE.ti 
:::22 C:it] Ti] ~::;;~5 

:::;:~:~: LET Fi= 1-F' 
:::c.~4 
C1·:·~ 
: __ l L-. .. _; 

GO TO 
PF.'.It·ff 

826 LET P = INTf100000~PJ/100000 
;::27 PF.'.IHT "E:=<ACT F'F..:C!B. OF F="; e;; "L·HTH 
::: ;~~:::! F1 F.~ I t·iT 
:::;::.'.·~ F.'.ETUPt·-1 
'39999Et-1D 
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SAMPLE RUN 

900 DATA 25,5 
905 DATA 2,6,11,4,2 
907 DATA 2,4,5,3,2 
910 DATA 83,1, 85,1 
920 DATA 84,1, 85,2, 86,2, 
930 DATA 86,1, 87,3, 88,5, 
940 DATA 89,1, 90,2, 91,1 
950 DATA 90,1, 92,1 
RUN 

A NOVA TABLE: 

ITEM SS 

GRAND TOTAL 191791 
GRAND MEAN 191668°8 
TREATMENTS 99°02344 
ERROR 23-13672 

87,1 
89,1, 

DF 

25 
1 
4 

20 

90,1 

MS 

24°75586 
1-156836 

F = 21°39963 ON 4 AND 20 DEGREES OF FREEDOM. 

EXACT PROB· OF F = 21°39963 WITH ( 
1.oooooE-05 
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XMAS: 
DESCRIPTION 

This is a sing-a-long Christmas card. It not only prints the lyrics to 
the song but it also draws small pictures between each verse and in­
cludes a special ending. 

INSTRUCTIONS 

The program is ready to run upon being loaded into memory, just type RUN. 

LIMITATIONS 

This program should execute without problem in most 4K Basic systems. The 
source code requires SK to store and will execute in 6K Bytes of available 
memory. Immediately following the source code listing is a partial execu­
ted run of XMAS. Only a part of the sample run is included as the program 
generates a very unusual ending. Thus it will be necessary for you to run 
the program in order to find out what happens at the end. 
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BASIC PROGRAM BEGINS AT LINE 210 

120REM A SING-BLONG-PROGRAM 
1 J!~iREM 
J.4·0REM DESCRIPTION: THIS BASIC PROGRAM PRINTS OUT A COPY OF 
1::iOPEM "THF' nlEU.JE DAY'.:; OF CHF.:ISTMFIS" i=moF.:NED 
1 ::,'::iREM 1.1 J TH flPPROPF.: I ATE HOLD I DF:i'r' ::;'/ME:OLS. IT I::;; 
160REM ::;:;u I TABLE A::; FIN Ut·iUSUAL. C:HF.:I STMAS CARD OR n::; 
Vi'iZ1F.:EM :::;i.IET'T MUSIC FOR A ::;It"1G-AL.ONG. 
175PEM---------------------------------------------------------------
1 :::0PEM Ht:;TF.:UCTIOtt::;..---TYPE 11 F.:UN 11 AMD ::;;rt·1G-FILONG 
1 '30F::EM 
195REM------------·---------------------------------------------------
C:'.Ci0REM 
E:'.J.0 PPB-ff" 
;~~'.E'.t~i F'F.: I t·iT 
;:1 :?1~~ L.ET c:=l 

E U [ R Y B O D Y 

C::40 PF'.Hff "Of·i THE"; 
250 IF C=i T~EN 290 
260 IF C=2 THEN 310 
270 IF C=3 THEN 330 
280 IF C>J THEN 350 
;:;::9(1 PP Hff C; 11 ::n·11 ; 
300 GO TO 360 
:~: 10 PRHff c; "t·m"; 
JE:~j GO TO :3t.U 
::~::;:r1 F·F~It··IT c:; '1 F'.It 11

; 

:·::40 GO TO 360 
350 PPit·H c; "TH"; 
::.:,:::,i:::1 PPIMT II DFfr' OF C.~!PI::;TMAS" 

:;:70 PPHff "MY TF.tlE LOUE :::;Et"H TO ME" 
380 IF C=1 THEN 600 
390 IF C=2 THEN 590 
41:K1 IF C==:.:: THEJI ~~·GO 
410 IF C=4 THEN 570 
420 IF C=5 THEN 560 
430 IF C=6 THEN 550 
440 IF C=7 THEN 540 
450 IF C=8 THEN 530 
460 IF C==9 THEN 520 
470 IF C=10 THEN 510 
4:::o IF C=11 THEt·I ::;iz10 
490 PPHff "TL·~EL..l..JE LOF.'.DS R-LEAPIMG," 
~i~)0 PPil'ff "EL.[!)Et'·I L.FIDIE::; DAtiCIMG, II 

~d[I Pl?Hff "TEti PIPEF'.::; PIPIMG, II 

i::=;;:'.0 PPHH II !-iH·i[ DF:'.UMMEP::; DF.:UMMH-IG, II 
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c:;i·:::o Pb::Hff 11 EICHT i·a=nn::; !:1·-r·11urnc, 11 

:; q.(j f>F:'. I t··~T Ii l~;t~i.. .iE] ··l ~.~~;~:.ff· l rt~·:; Fi-'.~;~:.i I r:1t11 I t··JC; ~ ll 

:=i~3C~ F1F.'.It·iT Jl~:~I::< C!E~.E.~::;F: Fi-··LJ~ti;It··iC;, H 

':'i60 PPii·ff 'TJIJF CO-{iLD PIMC'.:;, II 

':·70 PF'.H·H 11 FCJUF' COL.LY :F:IPD'.:;," 
1:if.:1~i F·F~ I f··~1· "THF'.E'E" FF.1 Fl··iC:~-I HEt·t:;, 11 

r::;-:;:10 PPHH "T!·~O Tt!F::TLE:DCll.l[S F!MD" 
6(10 F'PHff "A PF!F'TF'JDC;[ H-1 A PEAP TF'.[E." 
E.10 PF.'.IHT 
f.;~~~1 c~cc:;tfB t=-:~.k1 

6:.::o IF C=1 c'. Tl-!Ell7C:i0 
6412! LET C = C+1 
!=1~i~] CiCI TI] 24-~3 
f1 E.(1 F·F.~ I t·11· 
1:1 71~1 F·F.~ I r·iT u 

6 :;:::o PP I r·ff 
f1 :311~1 F·F~ I t··IT 
.? [1 i.~1 FiF~ I t·-~ T 
~, 1 (1 F:F.~ I r·rr If 
7i::r~ F:F.~It"iT. 

7 ·:::o RETURt·1 
740 LET ;,::=(i 
750 PF'.IMT 
760 F'PHiT 
770 LET t·i=(i 
? ::;::(i LET '.:<=>::-H 

!! 

c~ i! 

"iii 
J 

7':3[i F·F.~ I t·iT I! H II !I , 1! 

::: ~~1~~1 F'F.~ r r·f T 11 11 
:. 

11 11 
, 

11 

:::1fi PF.:Il"iT II 
11

, I! II 

::: ;~~ (1 F·F.~ I twiT Ii 

i:.:~::0 F:F.~ I t~11· 11 

I! I! !J 

' H' !l £! 

:::412! LET M=N+ 1 
::;:5(1 IF M=1 THEt·l :::;::·o 
:::t.i:::1 FiF.~ r r-~r ., Ii , II II , II 

::.:7(1 F·F.~It·iT ft !i' I! I! 

:::!::~J F·F.~rt·rr 11 
I!, 

11 
I!, 

::;:9(1 LET t"i=r1+1 
900 IF N=3 THEN 860 
91ti PF.:HiT II II, II II 

9E'.~3 PPINT " ", 
930 PF.:It--!T II Ii, II 

94t1 IF t·i=4 THEti 
950 PF.:nn " 11

, 
11 

96t1 PFUrff 11 11 

970 PPHff I! II I! 

·=.i:::[i F·F.~ I t·~T u II II 

fl 

I! 

'3'3i) PF.:IMT II I!, ii II' flfi 0 
10ti0 F-op ~:;= 1 TC:~: 
HH 0 PPHff II II , II fl 

" 

c:;:.;i~fi;:.;;.;i:;.::.;11 

:;;;:~-:;.;i:;;;.::Q:(i:Q; II 

II :¢-:*.*.(1••0:i:i::i:i::<i:o•:i:i:0:<i: II 

,;i: c?i :¢-: ;¢; ;¢; ;¢; f~i ;¢; ;¢; ;¢; ;¢; *ti;¢;;¢;*.;¢; II 

;,;,:~.;:.;.:;¢:0:.;i::i:i::i:i:~3:i:i::<i::i:i:;.;.::i:i::i:i:i;::1:i:i::<i::<i: 11 

~-=f:i:<i::.:i::<i::«::<i::<i::<i::<i:(i:<i::<i::<i:~j:<i::<i::<i:(1:<i::<i: 11 

:i:i::.;.::i:i:;.;i:1,-::1•:i:i:~:1:i:i::i:i::i:i::<i:;.:i::i:i::<i::i:i:(1:.:i::<i::i:i:•:<i::<i:0 11 

c:::-:0;.;i::i:i::i:.:~:1•(1;Q:*.;Q;(1*.:¢:(1:¢::¢:(1*.*.;¢;0!<1::¢:;¢; II 

*-*-••0•••0••0:i:i::i:i::i:i:0:i:i::i:i:•••0•••••11 

III (1 ~~j 11 

!i TT TI! 
.l. .L.:. 
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l C'51;::1 IF >=:=::;'.:'. THD ! 1. 
1 (if.:,~J i::1~r I r·iT I!~ ;:~: r/:~:~:=1;1: 

l ~a~:;[1F·F.~ I t··fT '' :¢: ~~ ~: :ti: :~~:,;r::¢: 

l 090 PP I t·ff n ;.;,:;.;.: r,i::i:i: :.;.: 
11 CiCi F'P I t-iT II;.;,: :,;,: :i;.;:~1::,:1::,:i: 

1110 FOP M=l TO 4 
l 1 c'.(i PP I :"H· 
11 ·::~1 t·1E>=:T f:~ 

1 1 4fi F1F.~ I r·rr 11 

l i 5'.;::1 PR I r·ff " 
1 i ;::,n PPH-ff 
1 1 7!;'.:i PF.'. I MT " 
1 l ::\3 PPI t-iT II 

ll9li FOF.'. M=i 
1 c'.~)0 PRHff 
1c'.10 nD<T M 
i;:::;:'.(i PP Hff" 
1 E'.::::t1 PF.'. I t-rr 
1 c'.40 F'F.'Hff 11 

L:'.5(1 F'PHff 11 

II •..i.· 
:¥: 

1 ;:'.6(i PPI tff II :~i::i:i::i;i: :.;.; :.:.~ :.:.~ :.;.: * ;.;~;¢:;¢;=.;.: 

1270 FOR M=l TO 4 
L:·::a.) PRIMT 
1 ;:'r3t1 t·~E>=:T ti1 
131210 F'F.'IMT II 

1310 PPIMT 
1 ::::20 PF.'. I NT II 
1 :·:r:::(1 PP I t·ff 
1 34~21 PF.'. It ff II 

II 

II 

1 ::;:5(1 FOP M= 1 
13>;,(i F'F.'Hff 

TO 4 

1 J 70 r··!E::<T M 
l ~:-::~::i~1 F·F.~ I r-1T '' 
1 :~:·;.t(1 F'F.: I t·~T 
140~3 PF.'.INT " 
141€1 PPH-ff" 

" 

1420 PPIMT II 

1430 FOR M=1 TO 4 
1440 PR I t·ff 
14'50 MD::T M 
146€1 PRINT 
1470 PRIMT" 
14:::0 PPIMT II 

149(1 PF.'.I MT II 
150(1 PF.'.Hff 

I! 

If 

1 ;::; 10 1_;u TO 750 
1'520EMD 

:.;,: :.;.; *••• :.;.: 
~* ~ :.;.: • :,;;: 

:Q: ~ :a: :~:Q::Q: :~ ~ 

:.;;: :.;.::.:.: :.;.: :,;:-::<i: 

=.;.: 
;¢; ;.-:.; 
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* :,;;: 
:a: "!-~II 

:.;.: 

:.;.::<i;:.;.: 

~;Q;~ 

:ey: * 
'.Q: II 

::7: :q:11 

:..~11 

:.;.:11 
'.Q: It 

;;;::ti 

'i;1;:q:;.:,: *. :'7: ;¢;:.;.:;Q: II 

:,;:.; :i;i::,;i;;t:i::.;,::.;,: :¢; ;¢:II 



FCILLOI·~ I t-iG I·::; THF: PF' I t·rr OUT 

Clll THE: j ·:n Tn=r,· fir ('HF'.I'.:::TMff:; 
MY TRUE LOUE SENT TO ME 
A PARTRIDGE IN A PEAR TREE. 

I 

m··I THE i:'.'. r·m In=r·i' or CHF.: I '.::TMff:; 
M\' TPUE LOUE: '.::Etff TO MF 
TWO TURTLEDC~ES AND 
A PARTRIDGE IN A PEAR TREE~ 

0 
~~ 

:,-;;;;.;.:'(!; 

J 

01··1 THE 3 PT.1 Tif=I\' (IF Cl .. JF'.I'.::;Tt·1A::; 
t"I\' TPUE LOl...IE '.:::E:tlT TC! ''°IF: 
THFO'.EE FREMCH HE:tt::, 
TL·.10 Tl..IF.'.TLEDOUE'.:: At·ID 
A PARTRIDGE IN A PEAR TREE. 
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I 

Ci i ·:\ TH p;:1\' :IF' ! .. HP J ::;;TMFIS 
t'i\' TF.:UE LO'JE ::::Et·!T TC! MF: 
FOUR COLLY BIPDS, 
THREE FRENCH HENS, 
Tl .. •.!O TURTLEDCll.)[::; rnm 
f:I PAl?TPIDGE HI Fl F'FF!R TPE:E. 

I 

CH l TH[ ::; TH ri:=r;' CIF CHF.'. I ::;TMAS 
i"'I\' TRUE LOI.)[ ::£1 IT TO ME: 
F I Ut: CO-OLD RI t·K;:::;, 
FOUR COLLY BIRDS, 
THREE FRENCH HE~S, 
TWO TURTLEDOUES AND 
A PARTRIDGE IN A PEAR TREE. 

;;;:.;:t,i;:.;i: 

:i;,:;i:i;:i:i;:r,.::i;.: 

Uii THE ~=· TH r11:r/ OF' Cl·:IF:~I::;TMAS 
t•I\' TRUE" LOUE ::;EJff TO ME 
SIX GEESE A-LAYING, 
FIUE GO-OLD RINGS, 
FOUR COLLY BIRDS, 
T HPE E FF£t iCH HE:tt:: , 
T!·Kt TURTLEDOI.)[:;:; Flt-ID 
A PARTRIDGE IN A PEAR TREE. 
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APPENDIX B 

STATEMENT 

CONVERSION 

ALGORITHMS 

SEE APPENDIX A FOR STATEMENT DEFINITIONS 



B A S I C C 0 N V E R S I 0 N S 

This appendix is intended to aid the users of this Library in correcting 
any syntax errors they may encounter when running any of the programs in 
this Library. This appendix is divided into two sections - Direct Changes 
and Indirect Changes. A Direct Change is one that only requires changing 
of an alphanumeric character to another one or involves only the correc­
tion of a single line. These changes are fast and easy to make. Indirect 
Changes are those that require the statement in question to be deleted 
from the program and several lines of code substituted. 

The conversions are not separately listed for the various machines and 
manufacturers as there are a number of similarities between the various 
systems. To use this listing, first isolate the statements from the pro­
gram(s) that are not recognized by your compiler and then look up these 
statements in the Direct Change section. Now substitute the appropriate 
conversion for the program statement. If there is more then one conver­
sion shown for the statement be sure the one you choose is referenced 
in the Basic Manual supporting your system. For statements not found in 
the Direct Change section go to the Indirect Change section and follow 
the same procedure. 

The conversions are especially designed to allow full compatibility be­
tween these programs and a number of alien Basic compilers. If your sys­
tem or compiler is not specifically mentioned it does not mean the con­
versions listed here are not applicable; on the contrary they probably 
are in most cases, it only means that at the time of this writing an 
operators manual for your system was not available. This listing will 
be enlarged with each additional printing to incorporate as many dif­
ferent systems as possible. The blank pages at the end of this section 
are reserved for future expansions. The following is a list of systems 
and/or Basic compilers that have been included in this appendix: 

Polymorphics SK 
DEC RSTS - 11 
BASIC PLUS 
SK MITS 
4K MITS 
SK SWTPC 
4K SWTPC 
SK Processor Tech 
4K Processor Tech 
G.E. 635 
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Sigma 9 
IBM 370 
Honeywell 6000 
Intercolor SK 
8K IMSAI 
4K IMSAI 
SK ZAPPLE 
2100 Hewlett Packard 
IBM 5100 



As Used In Library 

1. RND(-X) 

2. ** 

3. A$ & 8$ 

4. SPC(X) 

5. CLK$ 

6. DAT$ 

7. TIM(X) 

8. PRINT USING 

9. PRINT II ••••• II 

10. Line Numbers > 9999 

11. SST(X$, Y, Z) 

12. FNEND 

13. IF ..... GOTO 

14. A5$ 

15. MAT 

16. X(Y) 

17. SQR( ) 

18. RND ( ) 

DIRECT CHANGES* 

May Have To Change To: 

RND(X) or RND(0) 

t 

A$ + 8$ 

POS or POS(X) or see Indirect Changes 

(Requires real time clock) 
(Processor Dependent) 

(Requires real time clock) 
(Processor dependent) 

(Requires real time clock) 
(Processor dependent) 

PRINT (and Remove the # # Lines) 

PRINT I 

Resequence numbers < 9999 

MID(X$,Y,Z) or 
MID$(X$, Y ,Z) or 
STR(X$,Y,Z) 

(Remove if not in your Basic) 

IF ..... THEN 

A$(5) or A$[5] 

See Indirect Changes 

X[Y] Where Y is any integer 

SQRT( ) 

FRAND( ) 

* If your Basic does not have string functions omit their references. 
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INDIRECT CHANGES 

1.) ON .... GOTO 110,125,135, ... 

Remove the above statement and insert the following routine: 

if .... = 1 GOTO 110 
if .... = 2 GOTO 125 
if .... = 3 GOTO 135 

2.) CLG(X) 

Remove the above statement and replace it with: 

LOG(X)/(2.3025851) 

3.) NUM(X) 

This statement is used to count the number of data points that are 
input during a MAT READ statement. If you know the total number of 
data points that are read into the matrix, then this number repre­
sents NUM(X). If this statement is used with a MAT statement and 
your system doesn't have MAT statements place the following routine 
in the FOR .... NEXT loop used to evaluate the MAT statement: 

N9 = N9 + 1 

Be sure N9 is set to zero before the FOR loop is entered. After the 
loop is done, N9 represents the value of the NUM( ) statement for 
that location. This procedure must be followed each time the NUM( ) 
statement is used. 

4.) DEF FN = 

In place of the above statement substitute the following: 

XYZ F = 
where 

F = F0 to F9 

and XYZ is the line number where the DEF FN statement appears. 

XYZ+l IF N = 0 GOTO XYZ+3 
XYZ+2 RETURN 
XYZ+3 N = 1 

Then everytime FN~ is called substitute a GOSUB to XYZ. After the 
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return use F in place of the FN statement. If you have more 
then 10 different FN , ie: FNA, FNB, ... , FNM, then use F(l) 
for FNA and F(2) for--"FNB, etc. Remember F( ) must be dimension­
ed for the maximum size needed, if it is greater then 10. 

5.) ...... ~ ...... . 

The\ is a 1 i ne separator and separates two statements pl aced on 
the same line. Leave the first portion of the line up to the\ 
mark as it is, then delete the portion of the line that appears 
after the\. Add another line immediately below the first, num­
ber it one number larger then the first line and type in the por­
tion of the line that you previously deleted, leaving out the\ 
mark completely. 

6.) COT(X) 

Remove the above statement and substitute it with: 

l/TAN(X) 

7.) SPC(X) 

For most purposes this statement can be replaced by TAB(X). How­
ever, there are a few fine subtleties that distinguish the two 
statements. While these differences are very slight and should 
not come into play in any of the programs within this Library, 
if it should be necessary to generate the SPC(X) statement func­
tion it can be done by using the following algorithm: 

FOR I = 1 to X 
* PRINT 11 ~ 11 

NEXT I 
*or PRINT ·~· 

where ~ represents a Space character. 

8.) :###.## 

This is a Print Using control line. There is no equivalent if 
your system does not offer a Print Using statement. If you do 
not have this statement, then delete this line and change the 
Print Using ____ statement to a Print statement. 
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9.) Change A to A$ 

and A(.0) = X where A is a table 

Remove the above statement and insert the following routine: 

FOR J = 1 to X 
I = A(J) 
B$(J) = STR$(I) 
A$ = B$(J-1) + B$(J) 
NEXT J 

10.) Change A$ to A 

Remove the above statement and insert the following routine: 

11.) ABS (X) 

I = LEN(A$) 
FOR J = 1 to I 
A(fl)) = I 

* 8$ = MID(A$,J,1) 
A(J) = VAL(B$) 
NEXT J 

* or 8$ = MID${A$,J,1) 

Remove the above statement and replace with the following: 

12.) MAT READ A 

XYZ lF X>fl) GOTO XYZ+2 
XYZ+l X = -X 
XYZ+2 REM ABS(X) 

Where A is dimensioned as A{X,Y) 

FOR I = 1 to X 
FOR J = 1 to Y 
READ A{I,J) 
NEXT J 
NEXT I 
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Replace the MAT READ statement with the above algorithm. Be sure 
to enter the numeric values of the dimensions for X and Y in the 
above routine. 

13.) MAT INPUT A 

Where A is dimensioned as A(X,Y) 

FOR I = 1 to X 
FOR J = 1 to Y 
INPUT A(I ,J) 
NEXT J 
NEXT I 

Replace the MAT INPUT statement with the above algorithm. Be sure 
to enter the numeric values of the dimensions for X and Y in the 
above routine. 

14.) MAT A= ZER 

Where A is dimensioned as A(X,Y) 

FOR I = 1 to X 
FOR J = 1 to Y 
A(I,J) = 0 
NEXT J 
NEXT I 

Replace the MAT = ZER statement with the above algorithm. Be sure 
to enter the numeric values of the dimensions for X and Y in the 
above routine. 

15.) MAT A= CON 

Where A is dimensioned as A{X,Y) 

FOR I = 1 to X 
FOR J = 1 to Y 
A{I,J) = 1 
NEXT J 
NEXT I 

Replace the MAT = CON statement with the above algorithm. Be sure 
to enter the numeric values of the dimensions for X and Y in the 
above routine. 
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16.) MAT READ A,B,C 

Where A,B and C are dimensioned as: A(X~Y), B(R,S) and C(V,W) 

FOR I = 1 to X 
FOR J = 1 to Y 
READ A(I,J) 
NEXT J 
NEXT I 

FOR I = 1 to R 
FOR J = 1 to S 
READ B(I,J) 
NEXT J 
NEXT I 

FOR I = 1 to V 
FOR J = 1 to W 
READ C(I,J) 
NEXT J 
NEXT I 

Substitute the above routine for each MAT READ A,B,C statement. 
Be sure to enter the numeric values of the dimensions in these 
steps. 
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