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INTRODUCTION

The programs presented here are set out for the individual who has a specific
need in mind. Because a detailed discussion of these programs would requinre a
text several times the present size of this Librany it has been omitted. Indi-
viduals who have a specific requinement wilf have to be at Least hnowledgeable
in the area the program is wrnitten about; {e: Statistical programs nequire the
user to be familian with the terms mean, median, etc. This 4is because the pro-
ghams are wiitten in the vewnaculan of theirn subject mattern. With this hnow-
Ledge alone, no programming experience on the part of the usern is nequined in
orden 1o use any of these programs in most systems. Once it is detewmined that
a particular program may be useful the user menely types in a copy of the BASIC
sowrce code exactly as it appears in the program Listing. Then follow zthe in-
stwetions for nunning the program as presented in the Instruction portion of
the wiite up, {mmediately preceding the program. ALso included in the wiite ups
are statements that appearn in the source code which may possibly need to be
changed Zo aun in the usen's computen system; ie: RND statements may have to be
changed o FRAND in order to compile in certain systems.

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 manufacturers. 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 represents 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 ''at -
temped'' 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
usefuiness. 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
| 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 extremely simple to use. There are 23 general usage programs
presented in this 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 poll, a census, a test sample or even the number of fish cau-
ght on varlous days. The stat programs will 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.

All 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
tems only have BASIC, in these you are 0.K.

Immediately following Part 4 is Appendix A. Here, all 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-
far computer. Most of the Basic compilers available today, that require
more then 10K Bytes of storage, will execute all of the programs presented
in these volumes with the possible exception of a few of the games and the
program ''Variable''. Multiple line 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 I11 is comprised of ADVANCED BUSINESS programs, part 5. This volume
as well as subsequent volumes are intended to make this Library complete
and useful to all 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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All 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 public. A few of the original authors of the ''swaps'' are
not known, for this | apologize. The others, unless specifically mentioned
in the text, are presented here. In addition | would like to thank the fol
lowing for their cooperation in making this work possible.
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BEAM:
DESCRIPTION

This program calculates the proper steel beam to be used for a particular
application. The support may be subjected to the following conditions:

(L1.) Uniformly distributed load
(L2.) Midpoint load
(L3.) Two symmetric Tloads
(B1.) Support at both ends
(B2.) One end supported, other end fixed
(B3.) Both ends fixed
(B4.) Cantilever
USERS

This program lends itself to construction type projects; such as building an
addition to your house or garage, dams, bridges, transmission towers, etc.

INSTRUCTIONS

This program will ask if you want instructions when it is run. The output from
the running of the program will be the standard nomenclature designation for
the proper beam best suiting your needs. The weight of the beam is also taken
into account when the calculations are performed.

LIMITATIONS

The program will store in 5K Bytes of memory. It should execute in any standard
Basic speaking computer.
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CONV:
DESCRIPTION

Conv calculates convolutions in the time domain. The calculations may be
done for data points or for equations. The calculations are performed by
integrating the function over the interval, with a very large number of
increments (1000 or more). Due to this, the answer will only be approxi-
mate and the running time may be excessive.

USERS

Mathematicians, Physicists, and Electrical Engineers will have use for this
program. This program is a very powerful tool for determining impulse re-
sponses, antenna responses, and system transforms.

INSTRUCTIONS

The program will Tist all necessary instructions. If the convolution is for
equations they must be entered between lines 1680 and 1700 before the pro-
gram is run; upon running type a 1 to the first response and a  to the sec-
ond response. If the input consists of data, type in the # of data points
you have to the first response and then enter your data points at the sec-
ond response.

LIMITATIONS

Lines 1080 and 1090 contain MAT = ZER statements. A3 in line 1370 may be
made larger for greater accuracy, however this will increase the running
time. I(MAX) * I(INCREMENT) > 1/2 for proper program operation. The source
code is 3K Bytes long and execution space requirements will be a function
of the DIM statement on Tine 1020
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Example: Find the response of a circuit
with an impulse response of e-t to a forcing
function of u(t), for 0 <t < o,

and y(t) = S u(t)e(t-T) dt

and e(t-1) = e-(t-T) = o(T-t)
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FILTER:
DESCRIPTION

This program designs and calculates components for low pass filters. The
filter is designed using constant K T sections and M - derived L sections.
As many as 9 sections may be combined to give specific notch rejections a-
above the rolloff frequency.

USERS

Audio enthusiasts can use this program to design special tone circuits. The
ham radio operator who wishes to suppress harmonics from his transmitter is
still another user. Anyone who designs AF or RF circuits will be able to
benefit from use of this program.

INSTRUCTIONS

Before the program is run your data must be entered in lines 10 thru 29. The
format is as follows:

10 DATA R,C,N,F(1)sF(2)seeernennnnnnn...
where
R - is the input and output impedance
C - is the rolloff frequency in Hertz
N - is the number of notch frequencies
F(1) - is the frequency for the first notch
F(2) - is the frequency for the second notch, etc.

Then type RUN. Additional instructions may be obtained by listing the program.

This program should store and execute in 4K Bytes of memory.
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FIT:

DESCRIPTION

This program performs interpolations using spline fits. The interpolation
may be on data points, or integration limits, or anything else that needs
to be interpolated.

USERS

This program is oriented toward individuals who analyze data or do interpo-
lations for other reasons.

JNSTRUCTIONS
Enter your data before the program is run; in the following format:
1900 DATA X, 1
1901 DATA X(1),Y(1).X(2),Y(2)seeuunnn.
19 _DATA i ittt tancaanan
1990 DATA I(1)T(2)seeeeeenennennannns
where
X = number of X and Y data points
Y = number of interpolations wanted
and
X(1) = first X point
Y(1) = corresponding Y point
I(1) = first point where interpolation is desired

After the data has been entered type RUN.

LIMITATIONS

Line 15 contains a Restore statement. The source code is 3K Bytes long and
execution space is a function of the size of the DIM statements in Tines
1100, 1110, 1121, 1122 and 1123. The program is set for 50 data sets in the
DIM statements; this will require about 8K Bytes just for storage of the
variable tables. With the DIM set at 50, the program will require 11K Bytes
of memory for execution. The sample problem designs a low filter with 500hm
impedance, 20 KHz rolloff, and 2 antenuators in the stop band; 455 KHz and
91 KHz.
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INTEGRATION 1:
DESCRIPTION

This math program evaluates definite integrals. The integrals are calculated
using the Gaussion quadrature techniques. For this, ten values of the inte-
grand are used. This program is only used to evaluate discrete equations;
for data sets see Integration 2.

USERS

This program will find many users among all types of engineers, physicists,
and mathematicians. The program is useful anywhere anyone needs integration.

INSTRUCTIONS

Enter your function in line 100. The format is as follows:
100 LET Y = f(x)
Then type RUN. The program will ask for L, U, and N, where:

L = lower Timit
U = upper limit
N = number of intervals to take

To stop the program type §,0,1 to the L,U,N question.

LIMITATIONS

This program will require about 2K Bytes for storage and 3K Bytes of memory
for execution.
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INTEGRATION 2:

This integration program performs integration by spline fits. The function
may be defined by unequally spaced data points instead of an equation, as

in Integration 1. Integration 2 is used to integrate a function described

by data points and not an equation as in the previous program.

USERS

This program would have more appeal and use to individuals who gather data
then would Integration 1.

INSTRUCTIONS

Your data must be entered before the program is run. The format for the
data entry is as follows:

700 DATA X

701 DATA X(1),Y(1),X(2),Y(2)seevuennn..
where

X - is the number of data sets to be used

X( ) and Y( ) are the corresponding data points

Then type RUN.

LIMITATIONS

Line 19 contains a Restore statement. The source code will store in 3K Bytes
of memory. The execution space is about 11K Bytes when set for 50 data sets.
The number of data sets the program will handle is set in the DIM statements
on lines 170, 180, and 190.
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REHM: e

= gH FROM "MATHEMATICAL METHODS FOR DIGITAL COMPUTERS"s LIOL.I1.
FEM: EALSTON & WILF: 19%¥s  FPRGES 158 - 168

READ Z

EESTORE

DU IR 1

Lo 0 T D0 10 e e e e

LT T T 0] e T T 0 e 0T

IF 2 = &E3e THEM 25

L TO 17E

PRIMT "IMSTRUCTIONS +* (TYFE 1§ FOR YES: o FOR HOI®
IHPUT Z&

IF Z8 = 1 THEH =1@

in

READ =

RESTORE
IF & = &
ﬁIH SR sy
nIp 1!%“1,F
DM WHiSEr s
READ ™

FiR I=1 ToO |

EEAL =0I1:51]1

LET O(Il=f

LET EifTl1=8

HEST T

FOR I =2 7O ©

VET Si{I1=milt-xi]-1]

HME®T 1

FoRE I = 2 T H i

LET RIII=5{11~

LET ?!II*!—111+—|I+1H

LET CiTY=501+10~

LET FlI]—l:lI+1]~nKI}3f5E1+1] - EYLIIYI-YiI-1Y1-5(I1

HEST I

LET A=

AR

=

[ A
)y
[y
——
Z: &3
T i
o
(R
Yt et

A

o]

R L

W0

5]

I e G0 T e T D D0 g T T e 00 T e 1
R AR R R A T e R R R R I I L B R A AT o B B LA By

LET E|1=~1:%
LET Cill=—.5
& LET Fii)=m,

LET Firi=8,

LET Bill=E{11

LET EilY=Cili-uiid
LET Giiy=8,

FORE I=2 TO N

B A A R R R R R R RN RN KRNI S AT s AT A% I o N ' B STA SRS WP B o)

RO R I o R R I 1)
P A R e

316



NG
8 ...l.‘
-

(RN
=
R

=!k III—PH Il*bil T80T

(RN A R R
N I I R 1]
LR
e il

™
| =)

IS IR
S U0 g T T e 0 T e T 0
(RN
r
M
4

i
w' e av- ..—{
=i ] e e

=

EA AR IS I R B
]
]

g
~
o, o

=

o 11=8.0

oEe FOR 1 =2 TO N

Sed LET TII1=TI{I-11+200 Y80I+ 0I-100 -2, —SlIITE=iEi T +ElI-11 124,
D78 MHERT I

ERTHT

ERIHT * WU e 0 TRTEGREL Y

FRIMT

FrR I=1 TO M

FRIMT SiT1s%(11aTiI

HEST 1

STOR

DATA GE36

FRIMT

FRINT "IMTEGRATION OF & FUMCTION EY SPLIME FITSs MITH THE FUHCTION®
FRINT "TEFIMED EY (FOSSIELY) UHECUALLY SPACED DATE FOIHTS. "

CRINT © S

FRINT " STARTIMG WITH STATEMEMT HUMEER 7TE@ THE FIRST DATA STATEMEHT®
FRIMT " FMUST BE THE HUMEER OF FRIRS OF % AHD 7. ©

FRINT * THE FOLLOWIMG TATA STATEMENTS MUST COMTAIM THE UALUES®
PRIMT " OF X AMD %, "

SIS )
I D0 T e

U I S |

con 0 D0 D0 D0 D g T T

[ER I )

O
s _|_| 1‘__}'} [ B SN | N SRy
=~
arels’

DU B s B O B BN B R B o B B A T o B o B A

2R PRIMT "EMTER DATA ACCORDIMG TO IMSTRUCTIOMS, ©
i FRINT "AFTER DATAH IS ENMTERED TYFE  *RUMT "
Sog STOR

258 PREINT ¥ FLERSE EMTER BARATA AMDD THEMW TYFE EUH M
2993 EHD

317



THTEGRATTON =

TEE TETH
TE1 DETA
TEE TIFTH
TES TATHA
TEL TFTH
TS TFTH

LI

iy

a
R

"
1}

KR Y

[ S LI

i1
SERS

THTEGEAL.

5
OB

318



INTENSITY:
DESCRIPTION

This program will compute wave interactions. The wave may be acoustical -
such as sonar or hydrosonics, RF - such as VHF television, or it may be
optical - such as infared light. Given the array size and spacings in wave-
lengths of the wave the program will calculate and plot the directivity of
the array, antenna, or transducer.

USERS

This program is useful to anyone who is interested in directive emitters. The
marine engineer who is designing side scan sonar systems, the ham radio opera-
tor who wants to build a highly directional beam, or the engineer who is work-
ing with the new IR and optical military weapon systems.

INSTRUCTIQONS

List the program for all necessary information. The plotting is in 9 degree
increments from § to 90 degrees. If other Timits or resolutions are desired
modify Tines 1750 and 1760.

LIMITATIONS

This program will store in 7K Bytes of memory and execute in 9K Bytes of mem-
ory. The plotting can be done on any standard teletype terminal.
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125 IF 2-%oe=05 THEM Zhds
13es IF Z-Y1-=2%05 THEM 2826
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12es PRIFET ® 0vs
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o148 PRIMT "= +%3

o158 GOTO 158

Sled PRIMT "#+73
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The first data entry prompted for by the program is the values for A, B and
D1. The possible values for these variables are listed just prior to their
input. A and B may be 1, 2 or 3 and D1 may be B, 1 or 2. The value of 1 is
normally used for A, the equations have sin (X) dependency. Sin (X) depen-
dent equations have a peak response at f degrees or on axis. B is usually
3, which yields normal antenna response. The particular equation Z1, Z2 or
Z3 that satisfies your system response will ultimately
determine the value of B for your problem. D1 is a bit
simpler. If D1 is set equal to P, the graph plots the
absolute value of the function. If equal to 1 the func-
tion itself is plotted, the function will have values
on both sides of zero. If D1 is set equal to 2, then
the intensity function is plotted.
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Sample Run of Intensity
Example #1

Determining the effect on directivity by varying the N,S, and L ratios.
Where

N = Total number of elements
S = Element spacing in wavelengths
L = Average array width in wavelengths

For this array we chose sin (X) dependency and Z3 = Z1 * Z2. Then plot the
amplitude of the results between @ degrees and 90 degrees. The plot is sym-
metrical from 270 degrees to # to 90 degrees. Where § degrees is the direc-
tion the array or antenna is pointing. The first plot is done for 9 degree
increments as we are looking for the gross effects in this example. This
plot is to be used as a reference which will be compared against the other
examples. In this plot N = 10, S = 1 wavelength and L = 1 wavelength. It
can be seen that the half power points are about 20 degrees wide, twice 10
degrees. The small curve represented by "+" represents the dependent func-
tion, sin (X) as set initially. This second curve is used to indicate pro-
per operation.

For the second plot N is left at 10, S is changed to 5 and L is left at 1.
This array now has half power points at about 10 degrees. This means that
by taking the same array as above and only changing the spacing between
the elements the directivity has been doubled. However the side bands have
also been doubled, this is normally not a desireable effect.

For the third plot N = 10, S is reset to 1 and L is widened to 5 wavelengths.
Here the half power points are 20 degrees but the side lobes are consider-
ably less then in the first plot.

For the fourth plot N has been increased to 50, S and L both set equal to 1
wavelength. Now the half power points for this combination is again 10 de-
grees but the side lobes are almost completely eliminated.

Example #2

This example examines the effects of infared light that is emitted from a #47
light bulb. The plot is contained on two pages. The outer envelope "+" repre-
sents the diffraction effects when focused by a perfect lense. The inner en-
velope "*" represents the intensity of the radiation very close to the axis
of orientation.
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FUN

CANTFENNA)Y Ok (WAUF) FQRUATION FPLOTTING PG AM
SIN(X) PFaXS AT (0) DFGRFES

TYPE & (1) FOR SINC¥) [LFPENMDENCY

TYPE A (2) FOR COS(X)> DFPFNLENCY

TYPE 8 (3> FIK JUST (X)) DFPFNI'ENCY

TYPF A (1) FOi 7Z1=SIN(N#LFP.#5)/N#S5IN(DFF.%5)

TYPE A (2) FOR Z2=5IN(DFP*L)/(LFF.*L)

TYPE A (3) FOR Z3=71%#72

TYPE A (0) FOR ARS. VALUFE 9JF Y,(1) AMP.s (2) INTFN.

(DEP.) = (C¥P#X) WHF¥RF C IS5 SET=1/FP, LINF 240

715351

INPUT N THF NUMRELR OF FLFMFENTS

INPUT S THF SPACING IN WAVFLFNGTHS

INPUT L THF WIDTH OF THF £rkAY IN WAVFLENGTHS
IF NOT KNOUWN LFET N=10, S=1, AND L=1

7105151 (Reference plot)

Y IS (#)
Z=(DFP.) (+) ;
(0) IS COMMON DATA PJINT

-1 ¢ Y INCREMENT = .05 ) 1.5
0 Je==ct-mecle-mmtmcealcccmtbocaa]cmmatmmmm]mmmmdmmmn]
X 2t
1
I
1
I
DELTA X 1
( DEGREES) I
¢ 9 ) 1
I
1
X
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TYPF *5% TO STOP 80w, Dk FLSE SPECIFY NEw VALUERS
TYPF (1) =)k NFw FQUATIONS ONLY

TYPF (2) FOk NEw NATA ONLY. ¢X LIMITS IN 0900, 0910)
TYPF (3) FOK ALL NEW VALUFS. (X SCALF IN LINF 0940)
&

7105551

Y IS5 (%)
Z=(DFEP+) (+)
(J) IS COMMON DATA POINT

-1 C Y INCRFMFNT = « 05 leb
0 | el el e B e B A el R R S SR |
X + 2
I
1
1
1
DELTA X I
(DFEGREES) I
C 9 I
I
I
X

= B el b e B E LT TET PR

TYPE *S°* TO STOP NOW, OR FLSE SPECIFY NEW VALUFS
TYPE (1) FOR NFW FQUATIONS ONLY
TYPE (2) FOR NEW DATA ONLY. (X LIMITS IN 0900, 0910)

TYPE (3> FOR ALL NFW VALUES. (X SCALF IN LINE (940)
72
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2105155

Y IS (%)
Z=CDFEP.) (+)
(0> 1S5 COMMON DATA PIINIT

-1 Y INCHFEMFNT = « 05 ) 1.5
0 [memetbmcme[eemmpmcmn [ rmccfecee [ cmmepemem [ e |
X i
I
I
I
I
DELTA X I
(DEGRFES)Y I
( 9 ) I
I
1
X

s B e S L R T T e B L L BETS

TYPE *S° TO STOP NDW, Ok FLSF SPECIFY NFW VALUFS
TYPF (1) FOK NFW EQUATIINS JNLY

TYPE (2) FOR NF¥W DATA ONLY. (X LIMITS IN 0900, 0910)
TYPF (3> FOE ALL NFW VALUFS. (X SCALF IN LINF (0940)
22
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250,151

Y IS %)
Z=C(DFP.) +)
(0)Y IS COMMON Dels PIINT

-1 ¢ Y INCRFMENT = o (15 ) 1e5
0] I R R RN LS R R IR e
X M
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1
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TYPE *S5° T) STIP NJUW, JF FLSF SKFECIFY NFw VALUFS
TYPF (1) F)h NEW FEQUATIONS ONLY

TYPF (2) Fdp NEW NAT2 INLY. (¥ LIMITS IN 0900, 0910)
TYPF (3) FOH ALL NF& VALUFS. (X SCALF . IN LINF  (0940)
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0940 L¥T RO=120
TN

(ANTENNA)Y Ik (WAVE) CUal )N PLIATTING FL)GRAM
SIN(X) PEAKS AT I GrF

TYPE A (1) FOk SIN(X) LDFFFNDENCY

TYPF A& (2) FOK CO5(¥) DEFPFNIENCY

TYPF A (3> FOh JUST (X)) DFPFENDFNCY

TYPF A (1) FIP Z1=STMN(N*LFR.#S)/N#SINC(DFF.®5)

TYPF & (2) FIR Z2=SINC(DFP.#L)Y/(LFP.*L)

TYPF & (3) FOR 723=71%72

TYPF £ (0) FDR ARSe. VALUF JF Y, (1) AMPe, (P) INTFN,

(DFPe) = (CHPH#*X¥) WHFRF C IS LFT=1/78, LINE 240

2251,2

INPUT N THF NUMRB¥FR OF FLEMFNTS

INPUT & THE SPACING IN WAUVFLENGTHS

INPUT L THF WIDTH Ok THF LpEOY IN WAVELENGTIHS
IF NOT KNOWN LFT N=1N, S=1, AND L=1

260,48, 1467

Y IS (%) 2
7= +) (22)
(D) IS COMMON DATA POINT

0 C Y INCRFMFNT = e 02 ) 1

2 I B e R B R el BT TS |
X0
10
I
1)
1)
DELTA X 19
(DEGRFFS) 10
¢ +005 ) 10
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LOLA:
DESCRIPTION

This is a navigation program and will enable the user to determine position
in latitude and longitude from data supplied from sextant readings and a
nautical almanac.

USERS

Anyone who wants to determine his location with a sextant and doesn't want
to go through the laborious hand calculations would find LOLA very useful.
This would include most small vessel owners and crewmen.

INSTRUCTIONS

List the program for instructions. A1l inputs are entered while the program
is running.

LIMITATIONS

Execution and storage of Lola will require about 6K Bytes of memory in most
computer systems.
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MACRO:
DESCRIPTION

This program simulates a high level language assembler. The program may also
be used to study emulator functioning. It can also be used to amuse yourself
while trying to determine what Macro is doing.

USERS

The cypher enthusiast, advanced programmer, and computer system analyst will
find this program useful and enjoyable. Not recommended for the novice.

INSTRUCTIONS

Macro requires an Input use file and an Output use file. The Output file is
not used in this version and may be deleted from line 170 if desired. To use
this program you must pick an available file, preferably one with something
in it. Then name it in the File Input Statement and type RUN. The teletype
will then display the compiling function. The Input use file is not altered.

LIMITATIONS

In Tine 170 there is a FILES statement. The SST( ) statement is used exten-
sively throughout this program. This program requires file manipulations.
This program stores in 2K Bytes of memory. Execution length is a function
of the length of the designated Input file.
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MAX. MIN.:
DESCRIPTION

This program calculates the maximum, minimum, and zero points, if they exist,
of any function over any fixed interval.

USERS

People solving equations for roots or extreme values could put this program
to very good use, such as: high school students, engineers, etc.

INSTRUCTIONS

Enter all of your data into the program before execution, in the following
format:

100 DATA MIN,MAX,ACC,INC
200 Let Y = f(x)
where
MIN and MAX - define the interval
ACC - is the accuracy number of significant figures desired
INC - number of increments the interval is divided (try 100)

Then type RUN.

LIMITATIONS

Max. Min. will store in 3K Bytes of memory and execute in 4K Bytes.
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NAVAID:
DESCRIPTION

Navaid is used to determine the Altitude and Azimuth of any known celestial
body. This can be used to determine what celestial body you may be looking
at or to determine where to look for a particular celestial body.

USERS

Amateur astronomers and people interested in navigation would find this pro-
gram useful. It would also be of use to mariners.

INSTRUCTIONS

For detailed program information list the program. All necessary information
will be asked for when the program is run.

LIMITATIONS

Navaid should execute without problem in any Basic speaking computer with 5K
Bytes of program space available.
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OPTICAL:
DESCRIPTION

Optical performs blackbody radiation calculations and conversions. It is
programmed with look-up tables for various optical elements. The program's
calculations are accurate from about 100 Anstroms to microwave wavelengths.
The output may be listed and plotted on standard terminals.

USERS

This program would be of considerable use to individuals who measure heat,
optical transmissions, or temperatures. Laser engineers, optical military
weapon system specialists, S.H.F. communications engineers, etc. Infared
specialists will have considerable use for this program in determining
complex energy transmissions.

INSTRUCTIONS

The program will prompt for all necessary data while the program is execu-
ting. This program will work for any type of Thermal Radiators. The program
may be listed for additional information.

LIMITATIONS

This program is 16K Bytes long and may be restrictive due to it's length. It
will require an additional 8K Bytes for execution space. It should execute in
any Basic system having enough available memory.
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Sample Run of Optical
Example #1

This example will illustrate the conversion section of this program. Three
Tight sources will be evaluated at two distances, 50 meters and 10 inches.
The first source produces 0.00685 watts/steradians, the second one is 100
watts/meter squared when 50 cm from it and the third is 1 watts/meter sq.

when viewed at 25 meters. The 1/r squared dependency is used to determine
how the intensity drops off with respect to distance. The converted inten-
sities are tabulated on the second example sheet for the six conditions.

Example #2

In the second example we shall calculate the intensity of a #47 light bulb
that stimulates a lead sulfide detector. The detector has a germanium filter
placed in front of it and the bulb has a current of 100 mA flowing through
it. The results of the calculations are shown on the fourth example page.
The temperature of the bulb at 100 mA was measured at 1432 degrees C. The
calculations were done over 1.5 to 3.5 microns to reduce calculation time.
This will induce almost no error for Germanium doesn't transmit light be-
low 1.6 microns and the bulb has a glass cover that becomes opaque above 3
microns.

The plot on the last page represents the sensitivity of a silicon detector.
The plot is from @ microns to 1.45 microns and the plot is normalized from
P to 1, left to right. Eight other similar curves are contained in the pro-
gram.
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RUN

THIS PROGRAM CALCULATES BLACKBODY PROBLEMS
IT IS VERY FLEXIBLE AND MAKES NO ASSUMPTIONS
BE CAREFUL TO ENTER ALL UNITS AS INDICATED

##04 REMEMBER USE WITH THERMAL RADIATORS ONLY ###¢

DO YOU WANT CONVERSIONS (1), OR BLACKBODY CALC. (2)

71

HOV MANY NEW DISTANCES DO YOU WISH TO CALCULATE
?g
INPUT THE NEW DISTANCE AND UNITS CIN)Y» (FT), (CM), (M)

?50,HM
210, IN

HOW MANY POWER DATA POINTS DO YOU HAVE. 50 IS MAX.

?3

ENTER WATTS/C(FT2)-(CM2),(M2),(STRYs AT DIST. (CM), (MY C(IN)Y-C(FT)
?.006855,STR5050

?100,M2:505,CM

?1,M2,255M

INPUT (X)) IN 1/R®#X., FOR YOUR DISTANCE DEPENDENCY

22
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LUMEN/FT2 INPUT WATTS waTT/CM2 WATT/M2 1/R®eX

NEW DIST MW/ CM2 MW/M2 DBM/ CH2 DBM/M2

-T2 X F- X2 2-F-%-F:- LR g -L:R-F:F- R R X-L: 8- B LR 3 R R - AL R-B R LR LR LR X-L- AR R L R-Fe k-5 R XL X 1]

4.09912E-10 .00685 STR 2. 74000E-10 2. 74000E-06
50 M 2. 74000E-07 - 00274 =65.6225 =25.6825
1.49603E-06 100 M2 1. 00000E=-06 201
50 4 « 001 10 =30 10
3.74007E=05 1 M2 2.50000E-05 25
50 M -« 085 250 -16.0206 23.9794
1.58841E-05 00685 STR 1.06175E=05 - 1061752
10 IN «0106175 10601752 =19.73977 2026023
« 0579712 100 M2 « 0387501 387.5008 2
10 IN 38.75008 387500-8 15.88273 55.88273
1.449281 i M2 «9687519 9687.519 2
10 IN 968.7519 2687519 29.86213 62.86213

DD D 0D R @ D T D DGR OB O 6D D 0 P Y T O G0 W G0 ST OF OF 4D 6 O 6D O) @@ ©F € 6D 4D O @ O £ g0 D,60 U TR T2 D P o Oh G 3 OD Gb @ D O W T

DO YOU WANT TO START AGAIN
N
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The following abreviations were used in this listing. They are as follows:

V = Volts
Max Microns
L() = log

T T

#wITHIS IS

IF Yol

IFFUT BIHD

3

BTy = L
Sda L. T B

IHFLT 01

EHTER

TOLIR

BFNT

WHHT RLIMERE PLOT

| = Amps A3 = Cubic Anstroms Window Min =
= High Freq. Cutoff of the Filter, if any,
() P = Photons STR = Steradians

et

!-i

e LIFMITE OMIMY . (RFED s

LIMITZ.  FIFD RISk

HHT

e OERL MUMBER. IT IS
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PLANET:

DESCRIPTION

Planet is a very interesting program. It will Tist the Altitude and Azimuth
of the Sun, Moon and the four (4) brightest planets every hour, for a 24 hr.
period; for a specific latitude and Tongitude.

USERS

Amateur astronomers would be greatly aided by this program. Anyone who plans
to do navigation at night could also make good use of this program.

INSTRUCTIONS

The GHA and DEC for the six (6) bodies are entered for @ hours, for the day of
interest in lines 110 and 120. These values are obtainable from a nautical al-
manac. The program is then run and all additional data is automatically prompt-
ed. List the program for detailed program information.

LIMITATIONS

Line 690 contains a Restore statement. This program executes in standard Basic.
The source code is 5K Bytes long and the program will execute in 8K Bytes in
most systems.
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FRINT "zUM HOOM AHD PLANETS LOCATORY

FEINT "LIST LIMES 148 TO 228 FOR DARTA DESCRIPT IOHS®

FEM THELUE HUMBERSZ IH DHTHR LIME

FEM HUMEBEES ARE GHA & DEC OF

EEM UENHUS MART JUFITER SATURMH SUM & FMOOM

FEM IHTH LIME IS 1iG

EEM MUY HHOLE DEGEEES USETD

FEEM DRTR IS TREEM AT GHT

FRIMT "CMT IS IM SIHGLE HOUR®

FREINMT "WEST LOMGITUDES - ¢

FREIMT " SOUTH LATITUDES —¢

FEIMT "DATH ORDERE IZ SUpM UEMUS MARS JUPITER SATURM POOMY
FREIMNT "GMT IS TIME AT & MERIDIAM WHEM FIRST PRIMT QCCURS

D R e
V=5 . SHETTES

DRI CRNR S AR I RN B I AT R 8

¥1=1. SPEPIEIE

FEIMT

FEIMT "L Iz LATITUDE®
FEINT "7 I LOMGITUDE®
FEINT " 7% IS T

FEIMNT "IV IZ DAY OF FONTHY
FREIMT " Laf7: T3 07"

IMPUT LsRVT3: 507

Z=REBS (AT 15)
Si=IMT (Z)
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FRIMT "UEMHISY HZs Ds
IF dxig GO7TO Yia
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IF u i4 LOTo

KRR AR EEY]

i

1 T

i

3

LOTO 7

1
GOTo 21
1
i

GOTO 21
tHEITER!
14 GOTO ?1@

ety
]

T D P o g

““HTHFH”
IF o .~:‘.|.“+ GoTo 7 i:‘l

0 T o 0

SE GOTO 2Eda
FRIMT “MOCH" s HEs T
O=+15
T=T+1

AR AEEY S

coed TI=T3+186
corg IF To=:x24a8 GOTa 2299
Soom GOTO 23ia

Zon TI=To-246E

E I}f =En’ +1

IF Ox345 G070 2300
GOTO 5929
EHT

P M Fo Dg

RN
X
‘-

375



PSD:
DESCRIPTION

PSD stands for Power Spectral Density and that is what this program calcu-
lates. This program is extremely versatile as it allows the use of sliding
windows, windowing and bit integrating on one or both of the windows. One
of the most unique features of this program (not found in private industry)
is it's ability to compute two windows simultaneously without Any loss in
accuracy. This program is very compact and efficient and can only be enhan-
ced by the addition of file input and output statements. This program com-
putes FFT transforms and inverse transforms as well, thereby making it use-
able for computing high speed convolutions of complex systems.

USERS

Anyone who needs or desires to examine data in the frequency domain will
have use for this program. The dedicated audiophile who wants his equipment
to sound good is one example of a user. Noise pollution can easily be exam-
ined in the frequency domain with the emphasis on reducing noise, selective-
ly. Other possible users could be persons interested in modeling analog sys-
tems of things such as: Missiles, or aircraft, or marine vechiles, or even
automobiles. The auto mechanic can use this program to look for troubles be-
fore they happen. For example, if the noise of a car engine is viewed in the
frequency domain the various interengine components can be seen; if one of
them is starting to wear out it's frequency components will shift well before
failure can be detected by other means.

INSTRUCTIONS

The program is self contained and will prompt the user for all required in-
formation. The program can be Tisted if additional program information is
desired.

LIMITATIONS

The source code is 5K Bytes long. Execution length is a function of the size
of the matrix set in the DIM statement in Tine 190. With the DIM set at 256
points, execution will require 25K Bytes in most systems.
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& REM UMLESZ SFECIFIED ELSEMHERE
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FRINT TR MIMHTOM RUERAGEY
FRIMT
FRIMHT
FEINT
(==&
FioR I=1 7O A9

Fr=is i T+ I

Ma=IHT (Z2+. 5+003%(1-11 11

Ma=THT IHZ+F1+. 5]

FREINT CI-10aF7 sz

ME=T I

FRIMT

FRIMT "IF %0 WISH TO REUSE YOUR OLD IRTH TWPE A (11. ELSE (2107
THPUT e

IF Me=g GOTO 1zZG0
GOTO =278

FEIMT

FRIMT “TO EMTER MEW DATA TYFPE A (13 TO STOF TYFE A (210"
IHFLIT L&

TF He=1 GOTO =228

COTO 2446

REM THIZ 1S THE DOUELE SUE

Aa=11+ (A<

GOSUR 1290
FOR =2 T AT
L=io+HY -k
Fo=kik i+ (L]

Ty Ty
Pkt s

D O DT B D T e T 000 T ] e Dt

SRk
Lo Lot 1ot

T (T
IR RN

!
2

T |

-1 ¥ MATRIH

B

THET +lTn

oz

1

e

1
%

i

R e S e e e el el S S % B

AR AR REN
AR RN

1k

AR IR A I e B B BRI Aoy R

P o ramy M oD No v

AR R AN

1A E=R K1)
D= (K147 (L]
D= (K]~ (L]

A= THEEAC+IEDI# 0, 25]

Y IEI=TO=CHEERIE(, 25]

HEST E

FEFM =111 I= THE B.C. LEUEL.

FETURH

ZoE R = THE FFT =SUE.

FEM =1 IS THE TEAMSFOREMSIMUL TEARMZ. FLAG
FEM Si=8 FOR TEAMSFORM & =1 FOR IMUL TRAMS.
REEM =0} IS THE EEAL £ %)Y IS THE IMAGIMAREY MATREIX.
FEM U0l IS THE COSIME TARELE.

Li=8&

IF Zi=a caTo 1408

DoudT s Sy
P Tt e

AR L)
form

T N

a0 a0 D 0 G0 0

L0 ) TP 0] B G T e 500 00 ] 0T T o 0 T e

T
A
™M
v
toands
-]
€I
ot
0

T e s Oy

A

,..
sk’

X
Do

=

S
e
o
1, -L|

IF (A4-L11=G GOTO 1756
Li=R4

MS= [Z8R4 ] -2

Hi=2%H5

P SUTY A U S T T T R T e s e e e S e e e T el a el sl e i S S e e i el ol i ol e

DAL 1 0 O SR S YT R S A X A
et g U1 L1 U TP UFT W D0 T el D

[ IO B

379



L

Me= L 1+H5
fHe=tHe+1)
F=H1

Fo= (2R -F
RIS
PA=rit+- 1
Pl=THTOIHL 41+, 11
Fi=t+1

fio= 0 L2%M1 +11)
Liir=1

L =i

s =-1
S =

FOR I=2 TO H
i Fo=I-1

ot n

AR R YRR IS LA R R R

e
arde

e D g T U e 0 T

DUGRR] IR RRERT R

1.
ey ol
YRR

e s e P T
AR U LS

R RR RN

L3
Lab iy

TE=C05 1
UIT1=T3

T1=1+H5

To=Ha-1

HiTti=-T32

I8 =—T3

HEST 1

L=1

FoR =1 TO A4

15=L

L=

Gl=H1-L

o=t

FoR I=1 TO IS
CE=i1-11%01

b= B

CE=

1=

IF SE=7 GOTO 1896
LiE=—L TS

S GOTO

HE=1 G5

FOR k=1 TO G2
T1=K+GT

Te=11+32

IZ3=12+G1

Td=T1+MS
GESMLE L T3] ey (T2
SEM GE IS THE FERL AMD GF IS THE IMAGIHARY HATRIN.
CT=WEwE L T2+ 1%y (13
SITL1=41 121 +5E
TII11=Y (18] +G7
ST =41 121 6
TII41=Y (121 -G7

HEST K

e i O
kX
e
1.t
1l
oy
]
P
- 1
- Ty

e

b U T S e ) T e

s
aike’

LRI B R RS ]

KRR I AR R K

AR R
T T T

i
LR KA

T
ok

E 0 s (5

IR )

WEH S D) Y Y ) T 00 GO0 00 00 e = = o md ] md =

[y N

LRI ]

[ AR

ad

U TS TI0 bt b bt pod o bl b bbb ford bk ek ok ek bk b el bn ek fed bk b fb el ped bed fed pk b ok ek Bt feek bk b bt bk e ek el feb b bl bk B bbbk bl
oy
X

H

380



NN

ISR SER R}

KA R IR ]
g L B
T T T

[ s I Wy

iy T
¥

AR

"
o

ol

Do Do Do g N Do P Dot
R IR

4
it

T bt et b bbb jeek e feek ke foke
LR

ST
1,ual?

e
ot

SRR I R 0 Y ) B O P B I S e I
iy b
s

! s
A RR

P s T 7 T o

I RN
PRARROLIE KA

Fio e Do o D
[}

b ) T T T

¥
el

T T

A EY]

1

T Ty o
RARERA RN B RN

RAERA

P o o Do Dy o

=\
= SR R

T T
T

o o
ok

o i e T,

BN AN
X

HEST I
FOoRr =1 TO Hi
HIE T =50H

NUET=T R

8 COTo zide

1O HI

1 G070 21246
1 7o Hi

= s TS
TEEY=YIE L AT

HE=T K

FRIMT

FRIMNT

FEIMT "FREQUEMHCY
FREINT
FRIMNT
FEIMT
IF S1=1 GOTO 23216
FREIMT

FRIMT "T%PFE H
IMPLT U
FRIMT

IF U= GOTO
FRIMT
FRIMT
FRINT
FEIMT
FORE k=1 TO He

FEIMT {E-11a=0E12% (K]

"FREGUEMCY FEE EIT

tiy TO PRINT

P A b

FFT  i$-11

FEIMT

FOR E=H7 T Hi

FEIMT (E-11s=1{kK1Y (K]}
ME=T K

FEIMT

FETURH

468 EHI

BAMDMWITOTH =

il

THE FFT oOF 2}

(REALY = MATRIX

"IFLs" HERTEL

"IFLeMSEY HERTZ. "

FOR THE FPSD OMLY"

¥ OMATRIN

381



Sample Run of PSD

The data is entered into the program during execution. For this example 32
data points are entered. These 32 points represent 2 cycles of a square
wave. These 32 data points will be saved in this sequence throughout the
program so that different characteristics of the data may be studied. These
32 data points are entered on the first example page.

The first run uses 16 bit windows and uses HANN windowing on the X data only.
The second page Tists the FFT of every other data bit. This X and Y matrix
listing represents the complex interactions of the two inputs, one with win-
dowing and one without. The PSD for the two conditions is shown at the top
of the third example page. The @ or first bit (#-1) represents the D.C. level
of the transformed window. The second and sixth harmonics are predominate in
the PSD calculations. Notice the slight effect windowing has on the X matrix
when compared to the Y matrix data. The original data is unsymmetrical.

The data is reused again with the two windows still set at 16 bits in Tength
but this time no windowing is used on the X data. These 16 data points now
represent one cycle of a square wave. The X and Y data points are set equal.
The PSD of this is shown at the top of example page 4. It can be seen that
both PSD's are equal and represent just the odd square wave harmonics. This
test shows that two windows may be calculated simultaneously without Tloss in
accuracy and also that the program is working properly.

At the bottom of this page the data is run again, here the Y data is slipped
7 bits ahead of the X data/ Again both PSD's are equal indicating proper op-
eration of the program.

On the fourth and final run of the data the Y data is slipped 32 bits ahead
of the X data. As there were only 32 bits of data that means all of the Y
matrix will be zero. When the PSD is calculated we find that the X matrix is
the same as previously calculated, however the Y matrix is approximately zero,
which is as it should be as the input data was also zero. There are a number
of interesting calculations that can be performed on test data to check out
the operating characteristics of FFT's and PSD's, this has been one of them.

@ 8 ﬁﬁ e ———

[
[

382



sl I

THIS FROGRAM CALCULATES FOMER SPECTRAL TEMSITIES
AMD FRAST FOURIER TRAMSFORMS,
IT USES TWO SLIDING WIMDOMWS AHD AUERAGIMG & WIFDOWIHG.

HOW PIRHY DATH POIMTS DD oL HARVE?

-y

PRl

FHTER YOUR TETHA

T

f!

Ll
171
£5
g5
T

383



THPUT THE
THEM TYFE
CEF (20 s

Tl

LF BITZ PER BIHIOWM.
R ALIERAGES
HUERRGING.

BIT &ML # OF EITS TO BE SKIPFED.

PO FAMY BTITS DO YOl WEHT O TO SLIDE THE % MATEIEY

7

FEECUEMHTY BANDWITTH = = HERTE

FEEGUEMHTY FER BIT = I HERTE.

TWRE A 1y T FRINT OTHE FFT OR 02) FOR THE PSD oMLY

FFT  (#-11 (REEALY = MATRIA % MATEIS

&

: gy

1 BT

= e ERE

z ~. 7l

= - G

3 RN r R
=5 < FHLETETT

= L EER IET
& — 4
- e K
l s B3 "l
T

= - BIe15TE

- 18¥¥ELY

e S N R A )
T D T vt (%0

4_f]

384

DOE 5 WHANT WHIMDOUING O THE DRTAR? (L FOR YES. o FOR Hi



SMATRT Y

FEh LH-11

7l . e
3 ] o

EAEEY
5

u

RN
e

LI
.

SRR
P

R

UL MTSH TO RELESE

SUOUE LD DRTH TYPRE

IF
Tl
RETRAMSHIT LAST LINE
1

THPUT THE HUMEBEER
THEM TYFE B t11s

A
OF. 8 (21 FOR
TlEa s

OF BITS FER WIMDOH.
FOE FLIERARGES
MO AUERAGING.

THPUT GOBIT AMDD & OF

1

led

THE STHET

OO WAEHT WINDOW TG O THE TeTeT ol

Do Yol WAMT TO SLIDE THE

HOE FHAMY BITS

I

FREQUETDY BRAMHDUMITTH = = HERTE
FREDUEHTY FERE EIT = 1 HERTZ.

(1Y TO FRIMT THE FFT OR (21 FOR

385

¥ OHATRIE

Fi

THE P

STERT

LY

+=

T

ol



FER

ITHFUT THE STHRRTING BIT AMD %

TR

I
bl

l
sl

FREECLENCY BAMIWITTH =

i..'..i

FREGLENTY FER EIT =

[y

i

WOLE CLT DETH

T

TYFE A 111 T0 FRINT THE FFT 0
L] ":"'{l
FET ! HHATRIY

t

i

386

VT LFHT O WIHDOWING O THE TETHTOL FOR

oLy

[ T )




i HUMBER l“ﬁiF' BITS FER WIMTEOH,
T V'E’F— A otlls Fik AL RARGES
=ts FORE MO FLIE FRGING.

THPUT THE STHETIMG BIT AMHD # OF BITS TO BE ZEIRPEDL

3I OO MATT WIHDOWIHG OF THE DRTAR?0L FOR YES. & FOR

IO FAMY BITS DO YO HAHT TO SLIDE THE Y MATRIETY

FREGUEHCY BRHDIWIDTH =

[}

P HERTE

FRECGUEMCY FER EBIT

i
Yt

LEETT

fttan

=

m

AODLE TO FRIMT THE FET OF (21 FOR THE PSTE OHLY

T e

i
i

¥

fH--11 SEHTREIE YORATRI= STAERT

k) i
H T

i o
- . o
oy Fe]

-t a b =
<1 i =y
i B 21
P el
Y b H
el i )
f F X ]
e} ) e
P i i =

FONTLD WIsH TO REUSE WOUR OLD DRTA TYPE A (11s FLEE

T

ToOEMTER MEW DATR TYVFE B Cl1s TO O STOR TYPE A 08D

H L...

387

T Bime 7O RELSE Yodde 00D DRTH TYRE & flr. ELSE

HI1




RAND 1:
DESCRIPTION

Upon execution this program generates random numbers between @ and 1. This
program may be used as a subroutine in a larger program. Almost every value
will be an irrational number.

USERS

Anyone who needs a random number generator. Rand 1 can be used to set up
initial conditions for a program such as a game or an analog simulation.

INSTRUCTIONS

List the program for program information. Type RUN and the program will
list the first 100 random numbers to the accuracy of your computer.

LIMITATIONS

This program will store and execute in less then 1K Byte of memory.
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RAND 2:
DESCRIPTION

Rand 2 generates random numbers between X and Y, where X and Y are integers.
This program may be used as a subroutine for a larger program. The generated
numbers are all integers.

USERS

Anyone who needs a specific type of random number generator. Example: only
integers between 1 and 6 to simulate dice rolls.

INSTRUCTIONS

Type RUN. Input Y (the largest #) and then input X (the smallest #). Then
the program will print the first 100 random numbers between X and Y.

LIMITATIONS

Rand 2 will store and execute in less then 1K Byte of memory.
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SOLVE:
DESCRIPTION

Solve calculates the roots of any polynomial that has real coefficients.

USERS

This program will find most of it's users to be Engineers, Scientists,
Mathematicians and high school students.

INSTRUCTIONS

Initial data must be entered before the program is run. When entering this
data use the following format:

30 DATA NLA(N),A(N-1)sevvenn..n..
where
N - is the order of the polynomial
A( ) - is the coefficients in descending order

Then type RUN. Bairstow's method is used to solve for the roots. For addi-
tional information list the program.

LIMITATIONS

Line 320 contains a Restore statement. Lines 780 and 960 contain ABS( ) state-
ments. The source code will require 5K Bytes of memory for storage and 7K Bytes
for execution. The sample problem finds the roots for the following three poly-
nomials.

3X+6=0 X2 -6X+5=0 3X3 - 7X2 +4 =0
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SPHERE TRIAN:
DESCRIPTION

This program solves spherical triangles that T1ie on the surface of the earth.
Each must have it's apex at the North Pole.

USERS

Individuals plotting a course for air or sea navigation can use this program
to calculate the most direct course.

INSTRUCTIONS

The information about the triangle must be entered before the program is run.
The format is as follows:

10 DATA LTD,LTM,LGD,LGM,RLTD,RLTM,RLGD,RLGM,ALD,ALM

where
LTD,LTM = local latitude in degrees and minutes
LGD,LGM = local longitude in degrees and minutes
RLTD,RLTM = remote latitude in degrees and minutes
RLGD,RLGM = remote longitude in degrees and minutes
ALD,ALM = observed altitude in degrees and minutes

South and East are entered as negative numbers. For additional information
1ist the program.

LIMITATIONS

Sphere Trian requires 5K Bytes for storage and should execute in 7K Bytes of
memory in most systems.
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STARS:

DESCRIPTION

This program lists out the altitude and azimuth of fifty (50) of the most
prominent celestial stars.

USERS

Stars will be of use for anyone interested in knowing the location of a
particular star. This would include astronomers, mariners and people doing
navigation at night.

INSTRUCTIONS

Type RUN and the program will ask for all necessary data. For detailed pro-
gram information 1ist the program. If an exact position is desired the GHA
of Aries will have to be entered.

LIMITATIONS

The source code is 8K Bytes long. Execution of Star requires approximately
11K Bytes of memory.
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TRACK:
DESCRIPTION

This program calculates the great circle distance course and track between
two locations on the earth, given the Lat. and Long. of your departure and
destination.

USERS

Track will be of use to navigators or individuals who plot courses. Aviators
and sailors, all classes will be among the users of this program.

INSTRUCTIONS

List the program for detailed program information. Type RUN and the program
will request all needed data.

LIMITATIONS

Line 420 contains an ABS( ) statement. The source code for Track requires 4K
Bytes of memory and should execute in 6K Bytes.
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TRIANGLE:
DESCRIPTION

Triangle will solve for all parts of any plane triangle given one side and
any two other parts of the triangle.

USERS

Surveyors, high school students, and anyone else who uses trigonometry can
find use for this program.

INSTRUCTIONS

Type RUN and enter your data as asked. For additional information list the
program.

LIMITATIONS

Line 105 contains a DEF FNS statement. This is used throughout the program.
Triangle's source code requires 4K Bytes of memory to store and 6K Bytes of
memory for execution.
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VARIABLE:
DESCRIPTION

This program is used to find and 1list all variables used in another program,
written in any Basic. This program will enable the user to?know how many var-
iables have been used, what they were used for, and how many are free to be
used for other quantities.

USERS

Anyone who is modifying a long program written in Basic will find this pro-
gram extremely helpful.

INSTRUCTIONS

Before the program is run put the name of your use file after the FILES state-
ment in line 40. Then type RUN. The program will then 1ist the variables it
finds in the use file and how the variables are used; refer to the example at
the end of the program listing for more information.

LIMITATIONS
Line 90 contains a Restore statement. Line 40 FILES and line 100 Read #1.
Starting in line 120 R$ & " " this and string contantation SST( ) are

used extensively throughout this program. The source code will store in 2K
Bytes of memory. The amount of space required for program execution is a
function of the Tength of the use file.
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VECTOR:
DESCRIPTION

When this program is run it will determine your present latitude and longi-
tude, knowing only the starting point, distance traveled and course.

USERS

This program will be of assistance to anyone who navigates a boat, airplane
or land vehicle. This program doesn't use data derived from a sextant but
relies instead on data derived from a compass and/or odometer.

INSTRUCTIONS

The program will ask all necessary questions and prompt you for all inputs.
For additional program information list Vector.

LIMITATIONS

Vector's source code is 2K Bytes in length and should execute in 4K Bytes of
memory in most systems.
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BINOMIAL:
DESCRIPTION

The Binomial program calculates binomial distributions. The distributions
are determined for problems where there are N number of trials and each
trial has a probability P.of success.

USERS

Gamblers, statisticians and mathematicians will have the most use for this
program.

INSTRUCTIONS

When the program is run it will ask if you would like instructions. When
asked for P, N and M enter their values. P and N are defined above. Unless
this is used for plotting let M = 100. For additional instructions 1ist the
program.

LIMITATIONS

This program should store and execute in 3K Bytes of memory in most Basic
speaking computer systems.
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CHI-SQ:
DESCRIPTION

This program performs a chi-square analysis to samples. This analysis will
determine the number of expected results in the sample size and compare it
to the actual results obtained. From this the results are determined to be
accidental or deliberate.

USERS
Individuals who deal with data samples would find this program quite useful.

This program could be utilized by individuals interested in Quality control
or parts Reliability.

INSTRUCTIONS

To use this program enter your data starting in line 100. The format for this
data is as follows:

100 DATA N1,S1,N2,52,N3,S3,..........
where
N(I) is the sample size
S(I) is the number of successes or failures for the sample

Then type RUN. Additional information may be obtained by listing the program.

LIMITATIONS

The DEF FND statement is used in line 20 of this program. This program should
store and execute in 4K Bytes of memory.
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COEFF:
DESCRIPTION

Coeff calculates the fourier coefficients of a periodic function which best
fits experimental data points or a defining function. The final equation
with the calculated coefficients will generate the initial data or equations
with only sine and cosine functions.

USERS

Experimenters would have use for this program. Anyone who analyzes data would
also find Coeff very useful. The curve may be plotted using one of the plot-
ting programs included in this section.

INSTRUCTIONS

Before the program is run all of the data must be entered in Data Statements.

If the data is points of X and Y, enter it starting in Tine 2000. If the data

is in the form of an equation or equations, enter these starting in line 6000.
For detailed program instructions list the program.

LIMITATIONS

Starting in line 954 is a Print Using statement. This statement is used exten-
sively throughout the program. The source code for this program is 7K Bytes
long. Coeff requires 11K Bytes of memory for storage and execution.
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CONFIDENCE 1:
DESCRIPTION

When executed Confidence 1 computes confidence limits for simple linear
regressions.

USERS

People engaged in statistical analysis of data will have use for this program.

INSTRUCTIONS

Enter the X and Y data into the program before it is run. Enter the X data
sequentially starting in line 100, as follows:

100 DATA X(1),X(2),X(3)sevveenen...
and for Y:
400 DATA Y(1),Y(2),Y(3)seeureunn...

LIMITATIONS

A Restore statement is used in line 730. The program will store and execute
in 8K Bytes of memory.
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CONFIDENCE 2:
DESCRIPTION

This program calculates confidence 1imits for an unknown sample mean.

USERS

Individuals studying data variables or irregularities within a sample could
find this program useful.

INSTRUCTIONS

Enter the sample size in a data statement on line 50. Then enter the data se-
quentially in data statements starting in line 100. Then type RUN. For addi-
tional instructions list the program.

LIMITATIONS

The DEF FN__ is used in program lines 38, 39, 40, and 41. The program should
execute in most systems without incident. The source code requires 3K Bytes
of memory for storage and will require 4K Bytes for execution.
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CORRELATIONS:
DESCRIPTION

This program will perform auto or cross correlations on data. It plots the
results as program output. It will also function for correlations on equa-
tions. This will show all points where the two equations have equal compo-
nents.

USERS

Anyone who would like to compare data sets for subdued characteristics. This
would include engineers, statisticians, experimenters, as well as hobbyists
to name just a few.

INSTRUCTIONS

If the input is discrete data points, type RUN. The program will prompt for
all necessary data. If the input is a function, as in the accompanying ex-
ample: X(I) = f(I), they must be entered in line 3220 and Y(I) = f(X(I)) must
be entered in Tine 3400. Then type RUN.

LIMITATIONS

The source code for this program will require 6K Bytes of memory for storage.
With the DIM statements in line 3070 set at 2200 it will require 50K Bytes of
on line memory for execution. If the DIM statements are reduced to 200 then
it will execute in 11K Bytes of memory. This will 1imit the number of data
sets to a maximum of 200. In the examples: X(I) = RND(1) and then X(I) for I
=1 to N, step 3 is set equal to 0.5 and Y(I+5) = X(I). In the accompanying
plots the correlation at multiples of 3 and 5 are distinctly visible.

NOTE: In these examples the X data is represented by

a pulse train, with the pulses .5 unit in amplitude,
immersed in noise equal to or greater then the signal

and at up to three times the pulse frequency. This

has been displaced to the right by five time or unit

each buried in noise, is an extreme test of the sen-
sitivity of this program.
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signal is very difficult to detect as the S/N is 0 dB.
The Y data is the same signal as the X data except it

intervals. The correlation between these two signals,
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CURVE:
DESCRIPTION

This program performs a least squares curve fit for six (6) characteristic
curves. The results are tabulated for each curve along with it's index of
determination. The six characteristic curves are: Y=X/(A+BxX); Y=1/(A+B*X);
Y=A+(B/X); Y=A*(X4B); Y=A*EXP(B*X); and Y=A+(B=*X).

USERS

Anyone could use this program who would like to plot or reduce data. This
would include engineers, financial analysts, accountants, statisticians,
etc. to name a few.

INSTRUCTIONS

Enter your X data sequentially in the data statements starting in line 100,
as follows:

100 DATA X1, X2, X3, X4,....00...
and for Y
200 DATA Y1,Y2,Y3,Y4,..cu.....

After the data is entered type RUN. The program will prompt for additional
input data. For detailed program information list the program. The value
of A and B are listed for each of the six curves.

LIMITATIONS

Line 710 contains a Restore statement. The program will require 4K Bytes to
store and 13K Bytes of memory for execution. By reducing the DIM statements
in line 705 from 200 to a lessor number the program will require less space
for execution.
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DIFFERENCES:
DESCRIPTION

This program analyzes the differences between the means of two sets of data.
The variances for these two sets do not have to be equal.

USERS

This program will find most of it's use among individuals who use statistics
frequently in their field.

INSTRUCTIONS

Enter the data starting in line 100 before the program is run. The format is:
100 DATA H1,N1,M1,S1,H2,N2,M2,S2

List the program for detailed program instructions. If the data has not been
summarized, enter the raw data starting in line 100. Be sure to put data in
line 101 or the program may not run properly. List lines 675 to 885 for addi-
tional information on entering raw data.

LIMITATIONS

This program requires 4K Bytes for storage and should execute in 7K Bytes of
memory in most systems.
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DUAL PLOT:
DESCRIPTION

Dual Plot will plot two functions of a single variable. The plot may be done
on a standard teletype or terminal without the need for a special plotter.

USERS

Anyone who would Tike to plot equations could use this program. The equations
could be generated from one of the curve fitting programs included in this
section.

INSTRUCTIONS

Enter the first equation in 1line 10 and the second equation in line 20, as
follows:

10 LET Y
20 LET Z

o
~+
—~
>
-
—
~—

Then type RUN. If only Y = f(X) is desired, then let Z = @ in line 20 or vice
versa. For additional instructions 1list the program.

LIMITATIONS

Four K Bytes of on line memory is required by this program for storage and
execution.
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EXP-DISTRI:
DESCRIPTION

This program calculates confidence limits for data that is exponentially
distributed. ‘he number of samples should be greater then eleven.

USERS

Individuals involved in analyzing experimental data will find this program
useful.

INSTRUCTIONS

Enter the raw data starting in line 100 before program execution. Use the
following format when entering the data:

100 DATA X(1)oX(2)sX(3)seeneennnnn.
where
X( ) are the random samples or observations.

After the data has been entered type RUN. For additional information on data
entry list the program.

LIMITATIONS

Exp-Distri should execute in 3K Bytes of memory in most systems without any
problems.
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LEAST SQUARES:
DESCRIPTION

This program uses the least squares method to fit raw data to one of three
curves. The raw data is represented by two variables, X and Y. The three
curves are: Y=A*EXP(B=X); Y=A+B*X; and Y=A*(X4B), exponential, linear and
power.

USERS

Experimenters will find this program easy to use and the results easily in-
terpreted.

INSTRUCTIONS

Before Least Squares is run the raw data must be entered into the program.
Enter the data into data statements starting in line 2. Use the following
format for entering the data:

2 DATA X(1),Y(1),X(2),Y(2),X(3)seuuuuunnn

The values of A and B are listed for the curve selected. To select the curve
type a 1, 2, or 3 when asked 'which curve'. For additional information list
the program.

LIMITATIONS

The source code will require 3K Bytes of memory for storage. Execution will
require 9K Bytes of available memory. The DIM statement on line 220 sets up
a two dimensional array. This array is used through out this program. If the
DIM statement is reduced in size the required execution space will also be
reduced.
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PAIRED:
DESCRIPTION

Paired compares two groups of raw data. It uses the Mann-Whitney rank test
to compare the two groups.

USERS
This program best lends itself to individuals in the statistics field.

INSTRUCTIONS

Before running Paired enter the data starting on line 900. List program lines
10 to 87 for instructions on entering your data.

LIMITATIONS

There is MAT Read statementé on lines 120 and 150. The source code for this
program will store in 2K Bytes of memory. Execution length is 12K Bytes due
to the amount of space reserved in the DIM statement on line 90.
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The critical value C is composed of two parts. The integer number and it's
decimal. The decimal fraction determines the symmetry of the confidence
calculations about the two groups of data. The fraction '§.5' is used to
enerate equal symmetry. The integer number, which should be between § and
%M*N—l), is used to set the calculation point about both ends of the data
groups; as the confidence interval is calculated about the lower portion
of the data and the upper protion of the data. A value of (M*N)/2 for the
integer would yield a confidence interval about the middle of the two data
groups. For this condition C would be equal to ( ( (MxN)/Z + .5). A value
of '2.5' for C would be used to determine the confidence interval about
the data end points.
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PLOT:
DESCRIPTION

This versatile plotting program will plot from one to six functions of a
single variable simultaneously. The plotting may be performed on any stan-
dard teletype or terminal.

USERS

Experimenters should find this program very useful for displaying a variety
of functions. These functions are all plotted on the same scale so these
functions can be compared over the plotting interval.

INSTRUCTIONS

Before the program is run the equations must be entered starting in line 100
of the program. For detailed information about the data entry list program
lines 3200 to 3560.

LIMITATIONS

This program should execute without incident in most systems with 4K Bytes of
available memory.
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PLOTPTS:
DESCRIPTION

This program plots data points of a single variable. The plot is a type of
bar graph. The plot is done on any standard teletype or terminal. This pro-
gram will provide a linear or log plot.

USERS

Anyone who gathers data can use this program to make the data visable. This
would include experimenters, engineers, astronomers, housewives, etc. A
housewife could use this program to plot the grocery usages for her family.
From this, usage trends could be visually indicated.

INSTRUCTIONS

Type RUN and the program will prompt for all of the information necessary
for execution. For additional information list the program.

LIMITATIONS

There should be no problem in executing this program in most systems, provi-
ding there is sufficient memory space available. The program is set up to
handle 256 data points. The source code requires 3K Bytes for storage. With
the DIM statement in Tine 1060 set for 256 this program will require 9K Bytes
for execution. There is a FILES statement in line 1100. This statement should
be removed if your system does not allow file operations.
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POLYNOMIAL FIT:
DESCRIPTION

This program performs a least square fit to equate bivariate data to a poly-
nomial. This is done using an orthogonal polynomial method. The limits are
an 11th degree polynomial and 100 data points. The polynomials are fitted
one degree at a time in ascending order. At each level the index of deter-
mination is listed.

USERS

This is one of the most powerful data fitting programs available. Any indi-
vidual who analyzes or gathers data will find this program ectremely useful.

INSTRUCTIONS

To use the program input data as follows:

10 DATA N,D

where
N is the number of points to be read
D is the lowest degree to be fit

100 DATA  X(1),Y(1),X(2),Y{(2)sX(3)seevenurunn.
where
X( ) and Y( ) is the raw data

For additional instructions 1ist the program.

LIMITATIONS

Lines 34 and 39 contain DEF FN__ statements. For more then 100 data points,
increase the DIM statements in line 25. At the present this program will re-
quire 12K Bytes for storage and execution.
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REGRESSION:

DESCRIPTION

This program performs a regression analysis on data for up to six variables.
This program may be used to fit a random sequence to an observed variable.
This is one of the most versatile regression programs available.

USERS

Experimenters will find this program an invaluable aid in matching data to a
particular system. One interesting example would be to put a microphone out

in a rain storm and digitize the noise the rain makes. This will be the in-

put data for the Y variable. The generating equation is:

Y=A+BXl+CX2+DX3

Then three (3) random number functions are used for inputs to the next three
variables; X1, X2, and X3. When the program is run the three coefficients: B,
C, and D can represent the gain of three noise amplifiers. When the outputs
of these three amps are mixed the sound will resemble the initial rain storm
noise. Five generators could have been used, however three is sufficient for
this type of analog generation.

INSTRUCTIONS

If transforms are to be used see the following instruction sheet. Data how-

ever is entered starting in line 100, for the first variable. Then variable

two starting in line 200, variable three in line 300 and so forth. The equa-
tion that is fitted is:

Y=A+BX1+CX2+DX3+EX4+FX5
where

Y - is variable one

X1 - is variable two

X2 - is variable three

and so forth..........

After your data has been entered type RUN.
LIMITATIONS

Lines 702 and 882 contain a Restore statement. Matrix statements are in line
711 and 712. Lines 718 and 721 contain MAT Read statements. Lines 732 to 738
contain MAT = ZER statements. Line 761 contains a MAT = INV( ) statement. The
source code for this program will require 3K Bytes of memory space for storage.
Regression will require 13K Bytes of available memory for execution. If more
then 61 data points per variable are required the DIM statement in Tine 711
will need to be increased.
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ADDITIONAL PROGRAM INFORMATION:

LIME HUMBEEZ 41-e%% ARE FEEE FOR USE RS DATH STARATEMEMT=Z: HS EECLIIREET.
FLL WALLES FOR OMED UARTABLE ARE GIVEM IM DARTH STAHTEMEMTS: FOLLOMED BY
ALL DAETH FORE A SECOMD UAREIABLE. RHED S0 O,

OHE KAY TC BRREAMGE THRUT IS TO PUT ALL URLUES OF URRIAELE 1 AT LIMES
Ted-12% ALL FOR UARIARELE © AT LIMES fBE-29%. ETC.

IF SEPRREATE TARFES ARE MADE FOR ERCH UARIAELE. THE FULL USE OF IHFPUT
FLESTRILITY ORH BE COETHIMED.

ACCEFTS WP 7O 21 ORESERRATIONS OF LR T0 & WRRIRELES. THE CORDEE
OF UmRInBLES IM THE IMPUT IS IMPORTAMT OMHLY IF TRAMNSFORMATIOHS
HFE HOT BEING U~EB IF MO TRAMSFORMED UARIABLES ARE GIVEHs THEH
THE PROGEAM FITS A LIMERE FUMCTION FOR THE FIRST DARTH UARRIAELE
?H TERMS OF THE FELLQHIHG UARIABLES, BY LUSING TRAHSFORMZ. ARy
FURCTION OF AFY (OR ALLY OF THE IHFUT URRIABLES MAY BE LEED AT
Ay WARIABLE IM THE ARALYSIS.

TRAMSFORMS AFRE EMTERED BEFORE THE RUM: AT LIHES 1oBa-1699 AS:

e LET =00 = Ay FURCTION OF Wil)s WHZls .. sUIRD

WHERE W0y IZ THE J-TH UREIRELE IM THE AMHALYSIZ (d=1 IS THE
DEFEHDEMT VARIARELEY: ARHD THE WI1 ARE THE IMHFUT DATH WARIABLEZS.
THUE. GME MIGHT EMTER DATA FOR THEEE UARIABLES 1Y LHE)s

ARD WCZEs BUT BLM THE ARHALYSIS MITH =010=U21 f5 THE DEFEMIEMT
VARIABLE. AMD THREE * IMDEFEMDEMT® UARIAEBLEZ: EY EMTERIMG
TEAMSFORMATIONS LIKE THE FOLLOWIMG AT LIMES 1o0@-1oEs:

ged LET = (11=uiZ]

gl LET = {2)=LOGTuii 1+l

gis BT w21 =01 i+ {2 e AP I-1 -1 20
Gas LET =idl=illi3i-11%z

MOTE:  IF TRANSFORMZS AREE USEDS THE PROGEAM EXPECTS AT LERST
THREEE SETZ OF IHPUT URRIARELES.  IF THERE REE OHLY THO SETES OF
UELID DARTAR: A SET OF ZEROS MRY BE O IMPUT FOR THE THIED UARIAELE.
HOMEVERs THIS DUMMY SET SHOULD HOT BE USED IN DEFIMIMG THE
TEAMNSFORMAT IOMHS.
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STAT 1.
DESCRIPTION

This statistical program calculates the mean, variance, and standard deviation
for several se:s of data distributions.

USERS

This program will be of use to individuals who work with data bases. Quality
control engineers, reliability engineers, data gatherers, astronomers, experi-
menters, statisticians are a few of the types of individuals who could find
use for this program.

INSTRUCTIONS

Enter all of the data starting in line 1, with data statements before running
this program. For information about data format and entry, 1list lines 900 to
1390. For detailed program information list Stat 1.

LIMITATIONS

Line 345 contains a Restore statement. This program will store and execute in
5K Bytes of memory in most computer systems.
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STAT 2:
DESCRIPTION

This program does a statistical analysis on one variable. Once the data for
the variable is entered the program calculates 34 different statistical
quantities for the data. The data may or may not be weighted. In addition
the program calculates a ten class frequency distribution summary.

USERS

Anyone who gathers data for any purpose such as pollsters, surveyers, engi-
neers, experimenters, even fishermen may find uses for this program. For
example a fisherman may enter the time of the moon or tide or location
versus the number of fish caught. The program will then determine the most
Tikely conditions to catch the most fish.

INSTRUCTIONS

Data must be entered in one of two formats. The two formats are for either
weighted or unweighted data. They are as follows:

(1.) FOR WEIGHTED DATA

10 DATA  1,X(1),F(1),X(2),F(2),X(3)sevuuucern..
(2.) FOR UNWEIGHTED DATA

10 DATA  0,X(1),X(2)sX(3)sereeererinininnnnnnn.

Run the program for additional instructions or list lines 1055 to 1255.

LIMITATIONS

The length of this program is 6K Bytes. The amount of space required for
proper execution is a function of the number of data sets in the DIM state-
ment in line 7. With the DIM set for 100 data points, 14K Bytes will be re-
quired for execution.
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T-DISTRIBUTION:
DESCRIPTION

T-Distribution will perform several types of calculations for normal and T-
distributions. If it is given 1 or 2 tailed probabilities it will calculate
the corresponding limits. If it is given a variate or set of limits it will
calculate the corresponding probabilities.

USERS

Individuals who would 1ike to analyze most types of data will find T-Distri-
bution very useful. In the included example this program is used to calculate
the probability that monthly sales for the next period will be within certain
limits. The input for the prediction is past sales histories. From this any-
one in business or who does ordering for a business could benefit by use of
this program.

INSTRUCTIONS

Data must be entered into line 100 prior to running the program. The format
for this data and entry information for normal or T-Distributions is given
in lines 1360 to 1600 of the program. Standard - t curves are based on a
mean of @ and a sigma of 1.

LIMITATIONS

Starting in Tine 70 and continuing to 1ine 95 the DEF FN__ statement is used.
These functions are used extensively throughout the program. The program will
require 5K Bytes for storage and 6K Bytes ¢f memory for operation.
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UNPAIRED:
DESCRIPTION

This program compares various statistical quantities between two groups of
unpaired data. These two groups may have unequal variances.

USERS

Again users of this program will be individuals who analyze data, regardless
of the source.

INSTRUCTIONS

Enter the data for group one (1) starting in line 900 and enter the corres-
ponding data for group two (2), starting in line 950, before program execu-
tion. For additional information 1ist the program.

LIMITATIONS

This program should store and execute in 3K Bytes of memory in most computer
systems.

&
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VARIANCE 1:
DESCRIPTION

This program performs a one way analysis of variances with equal sample sizes.
There may be several different samples as long as each sample has the same
number of data points.

USERS

Metalurgists, experimenters, and persons who would Tike to compare system op-
erating characteristics could all use this program effectively. In the example
given, the program must analyze the effects of an impurity on the tensile pro-
perties of three sample alloys.

INSTRUCTIONS

Starting in line 100 enter the data in Data Statements before the program is
run. Use the following format for entering the data:

100 DATA M,N
200 DATA X11,X12,X13,.........
201 DATA X21,X22,X23,.........
and so forth until all the samples are entered

where
M = The number of samples
N = The number of data per sample (all samples must be the same size)
XIJ = The sample data (the data may be contained on additional lines

if necessary)

List Variance 1 for additional information.

LIMITATIONS

In Tine 27 there is a DEF FND statement. This program will require 3K Bytes
of memory for storage and will execute in 4K Bytes.
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VARIANCE 2:
DESCRIPTION

This program calculates the analysis of a variance table for a one-way design.
The design may be completely randomized. The input data must be in the form
of a table where different events and their observations are listed.

USERS

Statisticians will find the most use for this program.

INSTRUCTIONS

Before the program is run the problem data must be entered, starting in line
900. For a complete set of instructions for program operation 1ist the pro-
gram. After the data has been entered type RUN.

LIMITATIONS

Line 91 contains a Restore statement and 1ine 115 contains a MAT Read state-
ment. In the DIM statement in line 100, provision is made for a two dimen-
sional array. The source code for this program requires 3K Bytes of memory
for program storage and it will require 6K Bytes of memory for storage and
execution. :
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XY :
DESCRIPTION

This plotting program plots single valued functions in X on a standard tele-
type. The X axis is the vertical axis. The plots that are drawn are linear
plots. Log plots may be done by setting Y = LOG(f(X)) but the axis will still
indicate a linear grid.

USERS

Anyone who would 1ike to plot functions whether for business or pleasure will
find this program easy to use.

INSTRUCTIONS

The function that is to be plotted will have to be entered in Tine 2030 before
the program is run. After the function has been entered type RUN. For addition-
al information list the program.

LIMITATIONS

This program should execute without incident in most systems that have 3K Bytes
of available memory space.
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DEFINITIONS

SEE APPENDIX B FOR CONVERSION ALGORITHMS FOR OTHER BASICS
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STATEMENT DEFINITION

Each BASIC statement consists of the following elements arranged in the
order given:

Statement (or line) number - by its ascending order, indicates the
processing sequence of the statement.

BASIC word - specifies the computer operation to be performed.

Parameters -~ in most statements are variables, expressions, and
numbers used in or to direct the operation performed by the
statement.

MATHEMATICAL NOTATION AND OPERATIONS WITHIN A STATEMENT

Variable Representation

In the BASIC language, a variable can be represented by

1. a letter
2. a letter and a digit
3. either of the above, followed by the character $

For example A,Z,K6, and X may represent variables, but AR, Z12, 6K, and
22 can not. The inadvertent use of the digit 0 for the 1letter O (and
vice versa) in a variable will cause errors in a program; use of the
letter O or the digit 0 in variable representation is not recommended.
The user may find choice of a 1letter as a mnemonic for a variable
helpful; for example, P for price, S for sales, and N for numbers.

Variables with $'s are restricted to the assignment of strings

(alphanumeric data) and are referred to as "string variables"”, in
contrast to variables without the $ that are referred to as “numeric
variables". Numeric variables, when used as a starting point in

calculations (e.g., for a counter), have an initial wvalue of zero.
String variables have an initial value of zero when used for character
count.

A BASIC variable is assigned a value, during the execution of a program,
from the numbers given in a related LET, FOR, READ, or INPUT statement.
It retains this value during the processing, unless it is reassigned a
new value by another of these statements.
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List and Table Variables

Subscripted variables are represented in BASIC as

variable name (subscript)
or
variable name (subscript, subscript)

where the subscript can be an integer, variable, or an arithmetic
expression such as (l1+K) or (A(3,7),B-C). The subscript must always be

enclosed by parentheses. Subscript values should begin at 1 (i.e., not
0).

A list variable designates an element of a one-dimensional array that
can be represented by such as P(15), P(H) or L(20). Before a list
variable can be used in any statement, the maximum value of its
subscript (i.e., size of list) must be specified in a DIM statement;
otherwise a list of 10 or less is implied.

A table variable designates an element of a two-dimensional array that
can be represented by such as S(15,17) or T(20,30). Before a table
variable can be referenced in any statement, the maximum value of its
subscripts must be specified in a DIM statement; otherwise, subscripts
of 10 or less are implied.

Use of Numbers

A number may be positive or negative, may contain up to nine digits, and
must be in decimal form. BASIC would accept 0.01, 2, -3.675, 123456789,
-.987654321, and 483.4156 as numbers, but would reject 14/3 (this is an
expression) or 32,437 (as representing 32437). Numbers are stored as
single-precision floating-point values.

A number can also be expressed in "E notation", which is equivalent to
expressing it as a power of 10. For example, in E notation,

0.00123456789 may be 0.123456789E~2 or 12.3456789E-4
1967 expressed 1.967E3 or 19.67E2
10,000,000 as 1E7 or 100ES

The decimal point cun be positioned anywhere within the number as long
as the integer following the E indicates its correct position. Note that
E and an exponent alone cannot represent a number. For example, E7
cannot be written as a number to represent 10,000,000; it must be
written as 1lE7 to indicate 1 multiplied by 10 to the 7th power.
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Arithmetic Operations

Five arithmeti: operations can be performed by BASIC. Each of the
following symopols represents an arithmetic operation that can be
included in an expression.,

Operator symbol denotes as illustrated by
+ addition A+ B
- subtraction A - B
* multiplication A * B
/ division A/ B
t or *¥% raise to a power At Bor A ** B

Relational Symbols

Six relational tests can be made with BASIC. Symbols representing these
relationships can be used in statements when comparisons are required.
The symbols and illustration of their use follow.

Relational symbol denotes as illustrated by
= is equal to A =B
< is less than A <B
<= or =< is less than or A<= B or A =<B
equal to
> is greater than A >B
>= or = > is greater than or A>= B or A =>B
equal to
<>or >< is not equal to A< >B or A><B
Function means find the
SIN(X) sine of X
COS (X) cosine of X
TAN(X) tangent of X
COT (X) cotangent of X
ATN (X) arctangent of X
EXP (X) e to the power X
LOG (X) natural logarithm of X
CLG (X) common logarithm of X
ABS (X) absolute value of X
SQR (X) square root of X
In these definitions, the letter X represents an expression, which, for
the trigonometric functions, implies an angle measured in radians. If
the value of X in LOG{X), CLG(X), or SQR(X) is negative, then the

negative sign is ignored, the positive value 1is wused, and an error
message is printed.
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Four additional mathematical functions are included in BASIC.

Function means

INT (X) truncate X

RND (X) produce a random number

SGN (X) sign determination

DET (X) provide determinant of last matrix inverted

In addition, the user may employ the DEF statement to define one or more
of his own functions.

Miscellaneous Functions

A set of miscellaneous functions is available for wuse to provide a
variety of non-mathematical operations., These are as follows:

Function means obtain

TIM(X) elapsed processor time

CLKS$ time of day

DATS calendar date

NUM (X) count of matrix data elements

SST(X$,Y,2) selected characters of a string (substring)
TAB (X) character print position

SPC (X) space print position

LEN(X$) number of characters in string

LIN(X) last line number encountered in

reading/writing file

BASIC WORDS

BASIC words are short, distinctive, easily recognizable words that are
either valid words or abbreviations of words. When formatted into a
statement, a word becomes an explicit instruction to the computer to
perform some operation. Some statements can be made by the use of a
BASIC word alone; other statements require other information in addition
to the BASIC word.

BASIC words may be grouped by type of statements in which they occur.
The words and their associated functional statement categories are as
follows:

Arithmetic Statements

BASIC Word When formatted into a statement

DEF - defines a repeatedly used function

LET - requests a computation or manipulation upon an
arithmetic variable

MAT ~ requests a computation or manipulation upon a matrix

539



Specification Statements

BASIC WORD When formatted into a statement

CHANGE - converts string characters to numerical code or vice
versa

DATA - specifies numeric values for variables listed in a READ
statement

DIM - reserves space for list or table

Input/Output Statements

BASIC Word When formatted into a statement

INPUT - delays input of values to variables until program is in
execution; program will request input of data by
terminal user or a user's file when statement is
executed

PRINT - prints computed results; prints text
- prints computed results and text
- skips lines
~ formats output data

PRINT

USING - formats output line

READ - reads values from a DATA statement or user's file and
assigns them to designated variables

RESTORE =~ restores previously processed blocks of input data from

DATA statements

Loop and Subroutine Statements

BASIC Word When formatted into a statement

CALL - directs processing sequence tc a subroutine previously
saved

FOR - is first statement of a loop and sets conditions of loop

NEXT - is last statement of loop

GOSUB - directs processing sequence to a subroutine

RETURN - returns processing sequence from a subroutine

Logic Statements

BASIC Word When formatted into a statement

GOTO - unconditionally transfers the processing sequence to a
designated statement

or
IF---GOTO- conditionally transfers the processing sequence to a
designated statement
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or

ON=---GOTO~ conditionally transfers the processing sequence to
designated statements

STOP - stops the execution of the program

END - indicates end of program

Documentation Statement

BASIC Word When formatted into a statement

REM - inserts a remark into the statement sequence

For all Matrices operations the subscripts are defined as follows:

DIM A(3,4)
where
3
4

# of rows
# of columns

f

ie: If the following data were input to the above A matrix it would
be stored as:

Input Data = 1,2,3,4,5,6,7,8,9,10,11,12
Matrix 1 2 3 4

5 6 7 8
9 10 11 12

Function ASC(X)

Purpose: To provide the numeric value of a specified chgragter or, for
the case of non-printing characters, an abbreviation.

(abbreviation

Format: ASC {(character) )}
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Function SPC(X)

Purpose: To insert spaces at indicated positions within an output
line.
Format: SPC(expression); <data to be printed >

Function TAB (X)

Purpose: To position data field at indicated character position within
an output line.

Function NUM(X)

Purpose: To supply count of number of data elements 1in response to
request from MAT INPUT statement.

Format : NUM (any alphanunmecric character)

File read statements

READ # file designator, input list

INPUT # file designator, input list
File write statements

WRITE 4 file designator, output list

PRINT # file designator, output list

PRINT # file designator, USING statement number, output list
Matrix input statements

MAT READ # file designator, matrix input list

MAT INPUT # file designator, matrix input list
Matrix output statements

MAT WRITE # file designator, matrix output list

MAT PRINT # file designator, matrix output list
File manipulation statements

SCRATCH # file designator

RESTORE # file designator
BACKSPACE # file designator
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Function LEN (X$)

Purpose: To determine the number of characters in a specified string
variable.
Format : LEN(string variable)

Function VAL (SS)

Purpose: To produce a numeric value corresponding to the value of a
string represented by a string variable.
Format: VAL (string variable)

Function SST(X$,Y,2)

Purpose: To extract selected characters of a string.
Format : SST(string variable, beginning character, number of
characters)

Function STRS$ (N)

Purpose: To produce a string corresponding to a value of a number
represented by an expression.

Format: STR$ (expression)

Use of STR$ implies placement of the string right-justified
in the smallest zone into which it will fit. Blanks will
occupy the remaining character positions of the zone.
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CHANGE

The change statement may be used to convert string characters to
equivalent numeric code or vice versa.

The prozess involves two lists, one numeric, the other a string
variable. When converting numeric codes to a character string, the
numeric list is to contain the valid numeric equivalent of a single
character in each element. Given the desired number of items to
convert, the CHANGE command will perform the conversion and
concatenate the resulting characters into the string variable,

In changing from a character string, the command stores the related
numeric code for each character into the elements of the numeric
array.

Str%ng concatenation is limited within one LET statement to two
string variables or one string constant and one string variable.

The statements
*¥10 LET A$ = "JOHN DOE "
*20 LET B$ = “EMPLOYEE NUMBER 123457
*30 LET C$ = AS & BS
*40 PRINT C$
or
*10 LET AS$ = "JOHN DOE "
#20 LET C$ = AS & "EMPLOYEE NUMBER 12345"
#30 PRINT C$
when executed, will produce the printout

JOHN DOE EMPLOYEE NUMBER 12345
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