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

The pMglr.ll.IM p11.uen:te.d heJLe. tVr.e 1>e:t. out 60Jr . .the .lndiv.ld.ual. who luu a. .6ped6.ic. 

need .ln mbr.d. 8ec.a.u.6e a. de;ta,U.ed dil>c.u.6.6.lon 06 :thue. pMglr.ll.IM would JLequVr.e a. 

:text .6e.veJtai. .ti.mu the plt.Uen:t 1>.lze 06 .thl6 UblltVl.y Lt. hlUi been omitted. lndl­

viduo.lA who have a 1>pe.&Mc. 1tequVr.ement wil.l have. to be. a.:t le.tl4:t knowledgeable 

.ln :the. all.ea :the. plLOg.IUlm ~ Wltltte.n about; i.e.: Sta.:tiA:tic.ai.. plt.Oglr.ll.IM JLequVr.e the 

u.AeJL to be 6a.m.llit.vt w.i;th :th.e .te/l1116 mean, mecli.an, e:t.c. ThU ~ bec.a.u.6e :th.e pM­

g.IUlml> tVr.e Wltltt.en bt .the v e.Jtna.c.ui.all. o 6 :th.Ult .6 ub j ec.:t ma.:ttelt. WUh :thi..6 know­

tedg e. a.tone, no pJLOgJta171m,(.ng expe.JL.i.ence on :th.e. pall..t 06 :th.e u.6eJL ~ JtequVr.e.d .ln 

oltdeJL to u.Ae any 06 :th.ue pJt.Og.IUlml> .ln mo.6.t 1>y1>:tem.6. Once Lt. ~ de.teJunUr.ed that 

a paJLtlc.u.livr. plLOgJUJm ma.y be u.Ae.6ui. :th.e u.AeJL me.Jte.ly :typu .ln a copy 06 :th.e BASIC 

.e.ouJLc.e code e:xa.cUy a.1> Lt. a.ppea.M bi :the pJLOg.IUlm lil>:tlng. Then 60.UOw .the .ln­

.a.t1wc..tlon1> 601t Jr.Wm.i.ng :th.e plLOg.IUlm a.I> p1tuen:ted .ln :th.e 1n1>.tJr.u.c.t,lon poJL:tion 06 

:the WILl.te up, .lmmedia.:te.ty pJt.ecedittg :the pJLOgJLa.m. A.iAo .included .ln :the WIU.te upi, 

aJte 1>:ta.temenh :th.a.:t a.ppeaJr.. .ln .the 1>owr.c.e code which may po.6.6.lbty ne€.d :t.o be 

changed to ILUn .ln .the u.AeJL' .6 computeJL .6yll.tem; i.e.: RNV .6:ta.teme.n..t.6 may have to be. 

changed to FRAN1J .ln oltde.Jt to c.omp.U.e i.n ceJL:tain .6rJ.6.tem.6. 

PUBLISHERS NOTE: Appendix B included at the end of Volume V was not 
mentioned in the pref ace 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. 

iii 



iv 



TABLE OF CONTENTS 
VOLUME ONE 

Preface 

Part 1 - Business & Personal Bookkeeping Programs 

NAME 

Bond 
Bui I ding 
Compound 
Cyclic 
Decision 1 
Decision 2 
Depreciation 
Efficient 
Flow 
lnstal lment 
Interest 
Investments 
Mortgage 
Optimize 
Order 
Pert Tree 
Rate 
Return 1 
Return 2 
Schedule 

DESCRIPTION 

Computes price and interest for bond purchases. 
Analyzes the cost of building design proposals. 
Computes effective compound interest rates. 
Determines seasonal coefficients for two cycles. 
Makes a lease/buy decision for you. 
Makes a decision on whether to buy a component or make it. 
Calculates depreciation by 4 different methods. 
Cal. the most efficient assignment of resources and/or personnel. 
Predicts your yearly cash flow. 
Performs monthly installment accounting. 
Computes interest accruals, monthly. 
Computes annual rates of return on investments. 
Makes a comparison of mortgage terms. 
Optimizes the layout for a plant, shop, office, etc. 
Determines your economic order quantity for inventory items. 
Performs an analysis of a pert network. 
Computes true annual interest rates. 
Computes lessor's rate of return for uncertain assets. 
Computes a lessor's rate of return after taxes. 
Schedules N jobs in a shop with M machines. 

Part 2 - Games & Pictures 

NAME 

Animals Four 
Astronaut 
Bagel 
Bio Cycle 
Cannons 
Checkers 
Craps 
Dogfight 
Golf 
Judy 
Line Up 
Pony 
Rou 1 ette 
Sky Diver 
Tank 
Teach Me 

DESCRIPTION 

Teach the computer all about animals. 
Land your spaceship on another planet. 
Advanced number game, numbers may be algebraic, few clues. 
Calculate your Bio-Life Cycle and plan your days. 
An advanced war game with big guns. 
Plays a regulation game of checkers. 
A dice game with hard way odds. 
Air fight w/missiles; betweeen a phantom and a mig. 
Plays any number of holes; inc. obstacle course. 
Have a rap session with Judy via your computer. 
Simple number game, all you have to do is unscramble them. 
Authentic horse race, any number of players. 
Gamblers delight, plays Las Vegas rules. 
Sky dive on another planet 
A war game between two tanks. 
Teach the computer to learn new things. 

v 



TABLE OF CONTENTS 
VOLUME ONE (CONTu) 

A. Newman 
J. F. K. 
Linus 
Ms. Santa 
Nixon 
Noel Noel 
Nude 
Peace 
Policeman 
Santa's Sleigh 
Snoopy 
Virgin 

VOLUME TWO 

PICTURES 

DESCRIPTION 

Introduction 
He's absolutely MADI MADI MADI 
Our 35th. president. 
Loveable "Peanuts" character, w/blanket. 
A modern miss to put a twinkle in your eye. 
Former "United States" president. 
Christmas or anytime this ls a beautiful creation. 
A true work of art for anyone's gallery. 
A message for all seasons. 
True and blue, he's the law. 
In banner form, perfect for decorating the mantle. 
That paragon of Dogdom even plays football. 
A picture you can read as well as see. 

TABLE OF CONTENTS 

Part 3 ~ Math & Engineering Programs 

NAME 

Beam 
Conv. 
Fi 1 ter 
Fit 
Integration 1 
Integration 2 
Intensity 
Lola 
Macro 
Max. Min. 
Nava id 
Optical 
Planet 
PSD 
Rand 1 
Rand 2 
Solve 
Sphere Trian 
Stars 
Track 
Triangle 
Variable 
Vector 

DESCRIPTION 

Evaluates and selects steel beam sizes. 
Calculates convolutions. 
Calculates low pass filter components. 
Performs interpolations by spline fits. 
Uses Gaussion Quadrature to do integration. 
Integrates a function by spline fits. 
Cale. and plots RF or Acoustic intensities. 
Cale. Long. and Lat. from interstellar fix or distance. 
Simulates a language compiler. 
Cale. the max. & min. values of funct. over a spec. interval. 
Cale. position from altitude and azimuth of celestial bodies. 
Calculates Blackbody energies, w/filter look-up tables. 
Calculates Sun and Moon positions, hourly. 
Calculates Power Spectral Densities and FFT's. 
Generates random numbers between 0 and 1. 
Generates random integers between (X) and (Y). 
Solves polynomials by 11 Bairstows Method". 
Solves any spherical triangle. 
locates 50 stars (celestial). 
Cale. course and distance and incremental vectors. 
Solves for all parts of any triangle. 
Finds all variables in Basic programs. 
Cale. final position; given start and motion vectors 

vi 

PAGE 

294 
300 
304 
308 
312 
315 
319 
332 
338 
341 
346 
350 
370 
376 
388 
390 
392 
398 
405 
413 
418 
423 
426 



TABLE OF CONTENTS 
VOLUME TWO (CONTu) 

Part 4 - Plotting & Statistics Programs 

NAME 

Binomial 
Chi-Sq. 
Coe ff 
Confidence 1 
Confidence 2 
Correlations 
Curve 
Differences 
Dua 1 Plot 
Exp-Dlstri 
Least Squares 
Pai red 
Plot 
Plotpts 
Polynomial Fit 
Regression 
Stat 1 
Stat 2 
T-Distribution 
Unpaired 
Variance 1 
Variance 2 
xv 

DESCRIPTION 

Calculates binomial probability distributions. 
Applies the Chi-Square test to samples. 
Cale. coefficients of fourier series to apprx. a function. 
Calculates confidence limits on linear regressions. 
Calculates confidence limits for a sample mean. 
Performs auto and cross correlations with plots. 
Fits 6 different curves by the least squares method. 
Calculates difference of means in non-equal variances. 
Plots two functions on the same sheet. 
Calculates exponential distributions for a sample. 
Performs least squares fit by linear, exp., or power function. 
Compares 2 groups of data using the rank test. 
Plots 6 equations on the same sheet. 
Plots data points on standard teletypes. 
Performs least squares polynomial fit. 
Performs multiple linear fit with or without transformations. 
Finds the mean, variance and standard deviation. 
Computes various stat. measures for a variable. 
Calculates normal and T-distributions. 
Compares 2 groups of unpaired data. 
Performs one way analysis of variances. 
Analyzes a variance table of one way random design. 
Plots functions of X and V. 

APPENDIX A - BASIC STATEMENT DEFINITIONS 

TABLE OF CONTENTS 

VOLUME THREE 

Part 5 - Advanced Business Programs 

NAME 

Bi 11 i ng 
Inventory 
Payroll 
Risk 
Schedule 2 
Shipping 
Stocks 
Switch 

DESCRIPTION 

Performs posting and billing of accounts. 
Maintains data for inventory records. 
Computes payrolls with full set of deductions. 
Performs a risk analysis on capital investments. 
Performs the most effi. scheduling of men or resources to loca. 
Solves the problem of scheduling and assignments. 
Computes the value of stocks. 
Calculates the effects of a bond switch. 

vii 

PAGE 

430 
433 
437 
444 
448 
452 
461 
467 
472 
476 
479 
483 
486 
490 
493 
499 
504 
509 
515 
521 
524 
528 
531 

535 



TABLE OF CONTENTS 
VOLUME FOUR 

General Purpose Programs 

NAME 

Bingo 
Bonds 
Bu1l 
Enterprise 
Footba 11 
Funds 1 
Funds 2 
Go-Moku 
Jack 
Life 
loans 
Mazes 
Poker 
Popul 
Profits 
Qubic 
Rates 
Retire 
Savings 
SBA 
Tic-Tac-Toe 

VOLUME FIVE 

DESCRIPTION 

An age old favorite. 11 B9, C23, D4, E13, F21, BINGO! 
Computes the yields for a bond for different periods. 
If you ever dreamed of being a Matador, here's your chance. 
Take charge of the Enterprise while Capt. Kirk is on leave. 
Authentic NFL version of this well known sport. 
Calculates long-term predictions of funds. 
Plots the results of Funds 1. 
Ancient Chinese game of chance. 
Plays Blackjack, Las Vegas style. 
Life is truly a battle for survival, a real challenger! 
Calculates annuities, loans and mortgages. 
Generates unique maze puzzles for you to solve. 
Five card draw - for up to 5 players. 
Performs population projections for defined areas. 
Determines the profitability of a firms various depts. 
3-Dlmensional Tic-Tac-Toe. 
Cale. the effective annual interest rate for stated interest. 
Calculates your Civil Service Retirement benefits. 
Computes savings plan profiles. 
Calculates repayment schedules for SBA loans. 
An all time favorite for young and old alike. 

TABLE oF CONTENTS 

Experimenter's Programs 

NAME 

Andy Cap 
Baseba 11 
Compare 
Confid 10 
Descri p 
Differ 
Engine 
Fourier 
Horse 
integers 
logic 
Playboy 
Primes 
Probal 

DESCRIPTION 

Draws this famous cartoon character. 
Plays a full 9 innings of baseball. 
Compares two groups of data. 
Determines the confidence limits for a normal population. 
Provides a description of uni-variant data. 
Computes the diff. of the means for data of equal variance. 
Calculates the otto cycle of engines. 
This program evaluates fourier series. 
Draws a picture of a horse. 
Computes integers as the sum of other integers. 
Determines conclusions from logic statements. 
Draws the playboy symbol. 
Factors numbers into their primes. 
Cale. Chi-Sq. and probabilities from 2X2 data sets. 

viii 



TABLE OF CONTENTS 
VOLUME FIVE (CONT.) 

Experimenter's Programs 

NAME 

Quadrac 
Red Baron 
Regression 2 
Road Runner 
Roulette 
Santa 
Stat 10 
Stat 11 
Steel 
Top 
Vary 
Xmas 

DESCRIPTION 

Solves quadratic equations 
Draws a picture of the Infamous Red Baron. 
Calculates linear regressions. 
11 Beepl Beep! 11 Draws a picture of the Road Runner. 
Computerized 11Wheel of Fortune 11

, plays roulette. 
Old Saint Nick appears as jolly as ever. 
Calculates quantities for two groups of paired data. 
Computes sample statistics. 
Calculates steel beam capacities. 
Computes cost for surfacing a road or driveway, etc. 
Performs an analysis of a vari. table; one-way random design. 
Generates a 11SINGING11 Christmas card. 

APPENDIX B - STATEMENT CONVERSION ALGORITHMS 

TABLE OF CONTENTS 
VOLUME SIX 

A Complete Business System 

NAME 

Ledger 

DESCRIPTION 

Maintains ALL Company accounts and generates ALL financial 
reports. Includes routines for: Pyrl, Inv, Depr, A/R, A/P, 
Balance Sheets and Profit & Loss statements, etc. 

ix 



x 



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 11at -
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 
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 complet~ 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 1 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 various 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 
terns only have BASIC, in these you are O.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
lar 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 11Variable11

• 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 I II 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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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, 11swapped11 for 
traded, or made public. A few of the original authors of the 11swaps 11 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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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: 

(Ll.) Uniformly distributed load 
(L2.) Midpoint load 
(L3.) Two symmetric loads 
(Bl.) 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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80 DIM Q(4,4), SCS5J, DC55), KC55), WC55J 
9(~ PRHff "DO '/OU l·4ANT Itt::;TRUCTIOtt:: ( 1=\'E::;, O=t1CI) II; 
100 H-iPUT \'7 
110 IF Y7=1 THE~ 1670 
1 ;:=.:e COTO 140 
130 DATA 1,2,3,4,5,6,7,9,10,11,12,13,9,0,0,0 
140 FOR 1=1 TO 4 
150 FOR J=: 1 TO 4 
160 READ Q(I,._!J 
1 7 (1 !·1D<T J 
1 :::0 t·iD-O:T I 
190 FOR I=1 TO 53 
200 READ SCIJ,DCI),K(IJ,WCil 
21(-i MD<T I 
c:: ;:: o PF.: nn 
::::;::(1 PRHff "L·~HAT AF.:E Ld::,'.:;;,L.j,p,A"; 
240 INPUT c1,c2,L,w,p,A 
250 LET C=QCC1,C2l 
260 IF C>0 THEN 310 
E'.? 0 PF.'. Hff 
2:;::(1 PRINT "NOT PPOGRAMMED TO SOU.JE THAT CA:::;E. FOF.'. L=4, 11 

c'.9(1 PRINT 11 CAt·i COMPUTE RECOMMEMitEit BEAM ot·iL.\' FOP B=1. 11 

::::0(1 GOTO 1940 
J 10 PF.:INT 
320 IF C<3 THEN 440 
330 IF C=3 THEN 460 
340 IF C=4 THEN 480 
350 IF C=5 THEN 500 
360 IF C=6 THEN 520 
370 IF C=7 THEN 540 
380 IF C=8 THEN 560 
390 IF C=9 THEN 580 
400 IF C= 10 THEN 600 
410 IF C=11 THEN 620 
4 c'.(1 IF C= 12 THEN 64(1 
4~~ IF C=13 THEN 660 
440 LET M=L·J•L*L···::: 
45€1 GOTO 670 
46(1 LET M=L·~*L•L....-12 
4 70 GOTO 6?(1 
4:::0 LET M=L·~*L*L·· .. 2 
49(1 GOTO 670 
5(10 LET M=P•L··-"4 
5 1 (1 GOTO 6 7(1 

520 LET M=3•P•L....-16 
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~:i:;:~3 GOTO 670 
!::i4~3 LET M=P:<i:L .. ·"f: 
:::i5(1 GOTO 67(1 
~i6(1 LET M=:P:<i:L/i:'. 
!:'.i7'0 GOTO 67(1 
!:'.i8(1 LET M=P•A 
;::;•31(1 GOTO 670 
600 LET M=W•L•L/8+P•L/4 
61~3 GOTO 67(1 
620 LET M=W•L•L/8+3•P•L/16 
E030 GOTO 67~3 
640 LET M=W•L•L/12+P•l/8 
65~:1 GOTO 670 
660 LET M=W•L•L/2+P•L/2 
6 70 LET S= 12:i:i:M .. ···c::0c1~3~:1 
680 FOR !=1 TO 53 
690 IF S<SCIJ THEN 730 
700 NDff I 
7H3 PRHff "LARGE E:t'10UGH BEAM IrOES NOT D::IST--REDEFIME PF.:OBLEM 11 

720 GOTO 1 '340 
730 IF C<2 THEN 850 
740 IF C=3 THEN 870 
750 IF C=4 THEN 890 
760 IF C=5 THEN 850 
7'70 IF C:=6 THEN ::::50 
780 IF C=7 THEN 870 
790 IF C=8 THEN 890 
::::(1(1 IF C='3 THEt'1 :;::5(1 

::: 1 0 IF C= 10 THEN 8~i(1 
820 IF C=11 THEN 850 
830 IF C=12 THEN 870 
840 IF C=13 THEN 890 
850 LET Mi=M+WCIJ•L•L/8 
:::60 GOTO 90~3 
870 LET Mi=M+WCIJ•L•L/12 
:::80 GOTO 900 
890 LET Mi=M+WCIJ*L*L/2 
90(1 LET Sc:=12*M1/20~:100 
910 IF SCIJ>=S2 THEN 940 
·::120 LET ~:;=~:;;:~ 

·;i::-::(1 GOTO 69(1 
94(1 PRHff II RECOMMENDED BEAM IS A II; D (I); 

950 IF KCIJ=l THEN 1000 
96(1 IF K (I l =2 THD·1 1 (12~3 
970 IF KCIJ=3 THEN 1040 
980 IF KCIJ=4 THEN 1060 
990 IF KCIJ=5 THEN 1080 
1 (1(1(1 PFUMT "U"; 
1 (110 GOTO 1 (19(1 

1020 PP INT "JR"; 
10:;:(1 GOTO 109€1 
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1 (14C.:.i pp I MT II .JF'U II ; 

1 i2i50 GOTO i 0·~1(.1 
11ZJ60 PF.'.Hff "B"; 
1 0 70 Cili)TO 1 090 
1 o:::o PF.'.I MT "HF II; 
1090 PF.'.IMT ~·~ (I) 
1 H30 F'PIMT II 

MOPE: DATA ( i=\'ES, 0=MO:t "; 
1110 IMF'UT \'? 
112li IF Y7=0 THEti 1940 
1 1 30 GO T0;:'.;=:(1 
1140 DATA 1.1,3,1,4.1 
1150 DATA 1.2,3,1,5 
1160 DATA 
i 170 DATA 
1180 DATA 4.7,3,2,6.5 
1190 DATA 6.5,10,3,a.4 
1200 DATA 7.8,10,2,9 
1210 DATA 9.3,12,3,10.6 
1220 DATA 10.s,10,4,11.5 
1230 DATA 12,12,2,11.8 
1240 DATA 14.8,12,4,14 
1250 DATA 17.5,12,4,16.5 
1260 DATA 10.a,10,4,19 
1270 DATA 21.4,12,4,19 
1280 DATA 21.s,10,5,21 
129(1 
13ti(i 
l 310 

DATA25.3,12,4,22 
DATA 26.4,10,5,25 
DATA 34.1,12,5,27 
DATA41.a,14,5,30 
DATA 48.5,14,5,34 

1340 DATA 56.3,16,5,36 
1350 DATA 64.4,16,5,40 
1360 DATA 72.4,16,5,45 
1370 DATA 80.7,16,5,50 
1 :3:::(i ItATA ::::·3, 1 ::: , 5, 5~~i 
1390 DATA 9:::.2,1:::,5,55 
1400 DATA 107.8,18,5,60 
1410 DATA 126.4,21,5,62 
1420 DATA 139.9,21,5,68 
1430 DATA 150.7,21,5,73 
1440 DATA 175.4,24,5,76 
1450 DATA 196.3,24,5,94 
146(1 DATA 22(1. 9, 24, 5, 94 
1470 DATA 242.s,27,5,94 
14::::0 DATA 248.9,24,5, 1(1(1 
14'30 DATA 266. 3, 27, 5, 1 (12 
1500 DATA 299.2,30,5,108 
1510 DATA 32?.9,30,5,116 
1520 DATA 354.6,30,5,124 
1530 DATA 404.a,33,5,130 
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1540 DATA 446.0,33,5,141 
1 •:;50 DATFI 502. 9, 36, 5, 150 
1560 DATF! 541, :;:6, 5, 160 
1570 DATA 579.1,36,5,170 
1580 DATA 621.2,36,5,182 
1590 DATA 663.6,36,5,194 
1600 DATA 669.6,33,5,200 
1610 DATA 740.6,33,5,220 
1620 DATA 835.5,36,5,230 
l f,:3t1 I1ATA ::::·;.tC~ Q 5' :::E., 5, 245 
164(1 DATA 951. 1, ::::6, :;, 261~1 
1650 DATA 1(1:::1. 2, ::::6, !:i, 28(1 
1 660 DATA 11 [15. 1 , ::::6, 5, :;:(10 
167(1 PRIMT 
16::::(i 
1690 
17(!(1 

"TH IS PF-'.OGRAM ~,JI LL PECOMMEND THE CORRECT '.:;;TEEL BEAM 11 PF.'.I!·ff 
PRit"iT 
PRit·ff 
PR I MT 
PRINT 
PRINT " 
PRINT II 

F'F.'.Hff II 

PRIMT II 

PF.:IMT 
PF.'.IMT II 

PRIMT II 

PRIMT II 

PF.'.IMT II 

PF.'.IMT 
PF.'.IMT II 

PRINT II 

"TO u:::;E FOP Fl HUMBER OF coMMot1 flPPLICATIOMS. TO u::;E," 

1710 
172(1 

"PE:::;POMD TO THE Ol.JESTI0t·1 , L'.!HAT APE L, B, ::;:;, Loh p, A?' II 

"AccoFrn r nG To THE FOLLOl·J I tK; CODE: " 

174(1 
1750 
1760 
177(-! 
1 ·?~:::€1 
179(1 
1 ::::~30 
1 ::;:: i(i 

1::::20 

185(1 PF.'.IMT II 

1 ::;:: 6(1 PR Itff II 

1e70 PRINT 11 

1 ::;:: ::;::0 PF.'. Hff " 
i:::: 90 PF.'. I NT II 

1 9 00 PF.'. Hff 
191(1 PF.'.INT 
1920 GOTO 120 

L 

B 

,-. -, .. 
~·1 

F' 

A 

= 
-
-· 
-· 

= 
-
-· 
-

= 
--

-

= 

i FOP Ut·H FOPML\' DI ::;:;TF.'. I BUT ED LOAD" 
·=· FOP ::;IMGLE MIItPOIMT LOAD" '-
·:· FOF.'. UMIFOF.'.M LOAD + SIMCiLE MIDPOHff LOAD" ·-· 
4 FOP n·JO EG!UAL :::;YMMETF.: IC LOADS" 

i FOF.'. J. BEAM SUPPOPTED AT BOTH EMDS" 
.-·. 1:.:. 
:'~: 

FOP 
FOF.'. 

OME: Etm Fr ;,::ED, OTHEF.'. EMD SUPPOF.'.TED" 
BEAM FI ::·::ED AT BOTH EMDS" 

4 FOP OME nm FI ::-::En i: CF1MT r LE•}EF.'. :i 11 

LEMCiTH OF THE :::;PAM IM FEET II 
nr:::;TF.:IBUTED LOAD IM POUt·m:::; PEP FOOT" 

fSET = 0 IF NOT APPLICABLE)" 
EACH COMCEMTF.:ATED LOAD IM POUMD::;;" 

c:£T = ti IF MOT APPLICABLE) 11 

L.OCATIOt~ OF LOAD 1S) IM FEET FROM EMD 11 

(:::;ET = 0 IF MOT APPL I CABLE) II 

1930 DATA 1,1,1,1,1,1 
1940 am 
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BF1:1t·I 

RUN 

MOl?E: rirrrn I" 1 ===\·c;:;, o::::: 10 :i ? 1 

l?E:COM!·IEJ{Li[Ii I:E:Fii·i I::; fl 

MOF'.[ DFITFI ( 1 ::::\'[·:;;, O==r IC!., ·-::·1:J 
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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 list 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 0 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. !(MAX) * !(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 line 1020 
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COfi!J 

l 0::::0 PEM THI'.::; PPOGF.'.AM ~) LL :no cm·11.JOLUTI0t·6 IM THE TIME DOMAit·i 
1 0 40 PEM OH DATA PO I Mr:; OP EOUAT Iott:;. 
l 1~15t'i PPH-ff "THI'.:; F'POGF.'.AM MILL C0f11.)0LUE TIME: DOMAH-l DATA OP [I)." 
1 Ct.(1 PP I r·rr 

109C-i MAT L·~=ZEF.'. 
1 l (10 ;:-:; ( 0 ) = 1 
l l Ei PF-:Ifff "IF THE CALCULATIOM'.:; APE FOF-'. DATA TYPE A I 1), E:L::;E (2)." 
1 j a::1 I r·iPUT D 
11 3ti IF D= 1 GOTO 120(1 
1140 PR I t·ff "EHTEP \'OUP EC. ' ::; BET~·~EEt-1 LI riES 1 t.:::i;::1 At·m 1 7(10 BEFOF.'.E 11 

11 S(i PRHff "E>=:ECUTIMG THI·:; PPOGF.'.RM. LET Yi= (EG!. 1 :.::-: EC. 2) II 

1 i 6(i PF-: I MT "L·H-!E'F.'.E EO • 1 =FUt-1 ( T) :~:: EO • 2=FUt-~ ( I - T ) • II 

1 1 7(-i PR I t·ff "UPot·-l PEPUHt·-l I MG T'r'PE A ( 1 ) TO THE FI F-ST G!UE'.:;T I 011. 11 

11 :::~::.'! PR I MT II AHD Et·ffEP A ( 0} FOF-'. THE t-iUtlBEP OF DATA PO I !'ff S. II 

11 9t-i GOTO 1 83(i 
120(1 PF.'.INT 

1 220 PR I MT 11 Hot·~ Mflt·f-( DATA PO I rff:'.:; DO YOU HA'-..IE? " 
1 E'.30 INPUT M 
l240 IF N=0 GOTO 136(1 
1 ;::'. 5(1 PR It-ff 
1~::60 PRIMT "IHPUT \'O!JP :=< DATA" 
1270 FOR l=i TO N 
128(1 INPUT >=: (I J 
1290 HD<T I 
13li0 PRINT 
l ::::: 10 PF.~. I MT II EM TEP YOUP ~·~ DATA. II 

1320 FOF.'. 1=1 TO M 
1 33~3 I MPUT i·H I:! 
1340 ND::T I 
135(1 GOTO 1 ::::70 
136(1 D7=1 
1370 A::::=20(1~3 

1380 B=1 
l :-=:qi::-1 IF D7=li GOTO 143(i 
14(1(1 F-'.EM A3 Is THE I t·iCPEMEMT STEP Arm :::;HOULD BE UEPY LAPGE 
1410 PR I MT II I MPUT I i: MA::< :i AND THE I ( I MCF.:EMEt·ff) I!E:'.:; I PED. II 

142~3 IMPUT t·h B 
143(1 D2='r'2=(1 
144(-i PPIMT 
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145(i PRI !'ff 
1460 PRir--!T " T 

l " , " cor·11...10L.uT r ON " 
1 .:{. 7€1 F·k~ I t·iT H 

14;:::~3 PRINT 
149(1 A=B 

II , II i.)RLUE " 

1 5(1(1 FOP I 7=A TO H ::;TEP B 
1::110 IF D7=1 GOTO 1570 
1 ::;;:::121 FOR K= 1 TO (I 7:.:i:A:;:) 
1530 I9=-K.····r7 
1 ::; 4(i PEM TH I:;:; LOOP I ::;; FOF.: GEMEF.'.AT I NG :>:: ( ) g, L·! ( ) '.::ER IE'.::; IF DES I REfl • 
1 ::;5(1 NE:=<:T K 
1560 IF D7=0 GOTO 1590 
1570 C=I7/CA3*INTCI7+1.iJJ 
1 ~580 GOTO 161 (1 

1590 C=1 
16(i(1 D2'==-1 
1 61 ~3 F.'.EM IF TH I::; I::; FOP IIATA AND MOT AM EG!. LET A=C= 1 
1620 IF I17=(1 GOTO 166(1 
16:3(1 I=I7 
164(1 GOTO 1670 
1650 F.EM IF M>;:::, ::-:: 0 :~:: L·~ 0 MAY HAUE TO BE REI!IMEtt:;IOMED. 
166(1 I=I79.A3 
16 7(1 FOR T =(1 TO I :::;TEP C 
1680 F.:EM ENTER 'r'OUF.: EC!. 1 K EG~. 2 HERE 
1 6 90 Y 1 =:x: f T) •L·J ( I - T ) 
170(i !?EM LET YI= CEG!. 1•EG!. 2) 
1 71 (i \'2='-r'2+ '-r1 1 
1 7c'.li D2=D2+ 1 
1 7::::(1 MD<:T T 
1 ? 4(i 'i·'='r'2 
1 7'5(1 IF 1!7=(1 GOTO 17:::0 
1 76(1 Y= i:y;.;.:r) ,..·n2 
1 7"?(1 GOTO 1 79(1 
1780 Y=CY•IJ/(D2•I7) 
1790 I2=I7 
1 B00 PF.:IMT 12, \' 
1 ::;: 1 (1 Il2='r'2=(1 
1 ::;:c:.·1-21 MC<T I 7 
1 ::;:3(1 PR I MT 
1 ::::40 PRINT II IF YOU LKtULD LIKE TO F.:UM MORE DATA T'r'PE A ( 1). II 
1as0 IMPUT D 
1a60 IF D=1· GOTO 1060 
1 ::;:71-3 END 
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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 _:: oo. 

and y(t) = f U(T)e(t-T) dT 

and e(t-T) = e-(t-T) = e(T-t) 

LET EC1• j -·· UCfi :::::] il'HE. UiiIT ~:::;TFP F:E·::;F'OF"ICF) 
LET E0.2 - FXPCT-Tl 

I 

1 

I l°!'"I r:J >=: ) ~c: l :,~, 

I ( !·1 I ti) -·· 1,'1. 

t·-·(1 T)l 

COi II .1 UHL.UL 

iD a €:1~3;:~ l 
!~'.:! a ::~: f 14· t~1 
!{J a =~j ::; !~'.i ;::'. 
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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: 

where 
10 DATA R, C, N, F ( 1) , F ( 2) , ............... . 

R - is the input and output impedance 
C - is the rolloff frequency in Hertz 
N - is the number of notch frequencies 
F(l) - 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. 

LIMITATIONS 

This program should store and execute in 4K Bytes of memory. 
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FILTEF' 

::: 0 D r M L c J. 1Zi :i , F i: i o :i , ·:: c 1 1:i :i , c i: 1 e :i 
41~'1 D IM M ( 1 0 l 
~0 DATA 40E4,10E6,1,100 
60 F"OR I =OTO 1 ~:i 
7~j LET F CI) =O 
::: 1~~ r···t E>::T I 
90 READ R,FC1l,A 
100 FOR 1=2 TO A+1 
1 10 F.:EAD F (I l 
1 c::o r·iE::<T I 
1~~ LET L=1000*R/l3. 14159265*FC1ll 
140 LET C=1000000/(3.14159265•FC1l•RJ 
150 LET LC1J=.6*L/2 
160 LET SCil=.64*L/1.2 
170 LET CC1J=.6*C/2 
180 FOR I=2 TO 10 
190 IF FCIJ=0 THEN 250 
200 LET MCil=SQRC1-FC1J/F(IJ•FC1)/f(IJl 
210 LET LCIJ=MCIJ*L/2 
220 LET '.:; (I J =L*- C ( 1-M (I) •MC I J J / C 4•M (I) J J 
230 LET CC I J =C•M ( I J 
c'.40 ME::<T I 
25(1 PPHff 
;::6(1 PRit-ff "DE'.::IGN FOF.: DESIF.:Eri Lm.J PA'.:;s FIL TEP:" 
27~3 PF.'.Hff 
2:::(1 PPINT 
290 GO'.:;IJ:B 66(1 
300 GO'.:;IJ:B 62(1 
310 GOSU:B 640 
32(1 GO'.:;IJB 620 
::::::::€1 PF.'.INT 11 >11

, L/c:+L c 1 :i, "MH 11
," 

340 GC6UB 620 
:;::50 PF.'.Hff "+-·---··------------"; c; 11 

J60 GO'.:aJB 6E:0 
:;::70 LET I=2 
380 IF FCIJ=0 THEN 560 

I" 

MFD -------------·--------·-··-+II 

39(1 PFUNT 11 >11
, L/c'.+L c r :i, "MH"," r" 

4(1(1 GOSUB 62(1 
41(i PRil'ff"+-------- 11 ;'.::CE'.l; "MH +",CC2J, 11 MFD --------------+" 
4;?~€1 GOSUB 62(1 
430 FOR I=J TO 10 
440 IF FCil=0 THEN 500 
45(1 PPHff 11 >11 ,LCIJ+LCI-·1),"MH"," I 11 

460 GOSUB 62(1 
4 7~3 PF.'. I NT II +---·-·---- 11 

; ::; ( I ) ; II MH +II , c ( I ) , II MFD -·--·--------+II 
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4 :::0 GC6UB 6c'.0 
490 t-1D<T I 
5(10 PPHH 11 

}
11
'' L ( I-1) +L ( 1), "MH", II 

510 GC6UB 6;:'.0 
520 GC6UB 64~3 
5 :;:(1 GC6UB 6c:C1 
5*) GO::;UB 660 
!:i:::iC1 GOTO 6::::c1 
560 PPHff 11

}
11 ,L/2+L(1)' 11 MH", II 

570 GC6UB 62(1 
;::;:::0 GC6UB 640 
'.::i9(1 GOSUB 620 
6oc1 Go::;ur: 660 
6 1 (i GOH) 6BO 
62~) PPIMT 11 I 11

, II II, II II, II 

630 F.:ETUF.:t·1 

T II 

I II 

T II 
.L 

640 PF.:Hff 11 +-------- 11
; ::; ( 1); "MH +", C ( 1), 11 MFD ---------·---+" 

65(1 F.'.ETUF.:M 
66(1 PPHff "O<----·-·------ ",F.:; II OHM LIME"; II -·--·-·----·>(1 11 

6 ?ti F.:ETUF.'.t-1 
6:::0 PPHff 
69(1 PF.'.Hff 
? 0c1 PP I MT "TEPM I MF!T I t·1c :::;ECT r mt::; Gr 1...1E nm=: r MUM ATTEMUAT I OM AT" ; 1 • .::5*-F i: 1 :i 
710 IF FC2l<>0 THEM 740 
720 PPHff "CYCLES PER ::D::ot·m." 
73(1 GOTO 750 
74(1 PF.:Hff "CP::; IM ADD IT IOM TO THE ::;PECIFIED ATTEMUATOF.'. FF.'.EG!UEMCIES. 11 

75(1 ::;TOP 
7 6(.1 PF.: I MT 
7?(1 PF.'.IMT "THIS PF.'.OCF.:AM DESIGtt:; LOl·~ PASS FIL TEPS USIMG COMSTAMT K" 
7::::0 PPIMT "PPOTOT\'PE T ::;ECTIOM AMD M DEPil..J[D CM=t1. 6) TEF.:MIMATIOt·1" 
790 PPIMT "L ::;ECTIOt-IS. UP TO MIME ADDITIONAL. M DEFUl..JED T ::;;ECTiott:: 11 

::;:(1(1 PF.:Itff "MA\' BE IMCLUDED TO GHJE HIGH ATTEMUATIOM AT SPECIFIED" 
::: 10 PF.: r MT "FPD]UEMC I ES I r-i THE STOP r:mm. To usE, EMTEF.: DATA AS: " 
:::E:(.1 PPIMT 
:::::::0 PPIMT " 10 DATA F.:, c, n, Fc1:i, ri:2:i, ... , FtJ-ti" 
::;:40 PPIMT 
:::sci PPHff "~·~HEF.:E p = DESIF.:ED CHAF.:ACTEF.'.ISTIC IMPEDAMCE In OHMS" 
:::60 PF.:Hff 11 C = DESIF.'.ED CUTOFF FF.'.EOUEt-K:\' IM CYCLES.-··-SECOMD" 
:::70 PPHff 11 t·i = MUMBEF.'. OF ATTEMUATOPS DE:::;IF.:ED IN STOP BAMI1 11 

880 PF.:Hff II F (I) = FPEG!IJ0-1CY FOR ATTEt-1UATOF.: I II 

:;::9(1 PPHff 11 TYPICAL IMPUT FOF.'. OME ATTEMUATOP: 5(1(1, 2~30(1, 1, c'.050" 
:::91 PF.:Hff 11 IMPUT TAKEM FF.:OM: THEOVr' OF ME"HmF.:KS f, LIMES, " 
:::92 PF.'.Hff "BY F'OTTEF.'. :~:, FICH P. P 111" 
90(1 F'F.'.IMT "THEM T'r'PE , F.:Ut-P • II 

91(1 DATA (1 

92€1 nm 

306 



F'.Ul·l 

0---·-·-···-"·-·-.. --·--· 
T 
J. 

+---------- 0.42441 
I 

I 

MH + 

+--------------- 0.3183099 MFD 
I 
> 0.7953901 MH 
I 
+-··-·---·----· 
I 
> MH 
I 
+-·-------- + 
I 

I 
+-·-·------··- + 
I 
0-.. ---·--·-·----· 

I 
-· -·-·-·-··--·--··-... -.. -·~" 

T 
J. 

T 
.I 

:r 
----------------------~ 

!·!FU 

T. 

T 
.i 

I 
I 

T 
,I. 

I 
T 
J. 

i·iFl1 -·--·-·-·-··-·-··-·+ 
T 

TERMINATING SECTIONS GIUE MAXIMUM ATTENUATION AT 25800 
CF:<:::; It·! 1=mDITIOt··I TO THE'. ·:;F'ECIFIE:T) fHl'f:]·-11.JF=!TOF.: FF'EOUDICIE.·:;. 
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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. 

INSTRUCTIONS 

Enter your data before the program is run; in the following format: 

where 

and 

1900 DATA 
19 01 DATA 
19 __ DATA 
1990 DATA 

X, I 
X(l),Y(l),X(2),Y(2), ....... . 
••••• 0 •••••••••••••••••••••• 

I(l),!(2), ................. . 

X = number of X and Y data points 
Y = number of interpolations wanted 

X(l) = first X point 
Y(l) = corresponding Y point 
I(l) = 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 lines 
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 llK Bytes 
of memory for execution. The sample problem designs a low filter with 50ohm 
impedance, 20 KHz rolloff, and 2 antenuators in the stop band; 455 KHz and 
91 KHz. 
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F J l"" 

i. <~1 PEf{[1 C!3 
1 ':! PE'.::;TORE 

GOTO 11~30 

3 ::; I 1·-iPUT U6 
40 IF U6 = 1 THEN 1999 
i:l 5 F.~EF~Ii C~:~: 

':'! 0 PC'.:;TOF.:E 
~~ IF Q3 = 6E36 THEN 2075 
1100 DIM XC50J,YC50J ,S(50J,AC50J,BC50J,CC50J ,FC50),GC50J 
1110 DIM RC50J,EC50) ,QC50l 
1 121 DIM Z C 5ti l 
1122 DIMT (5(!) 
1 123 DIM l,j ( 50 l 
1 13(1 READ N, M 
1140 FOF..'. 1=1 TO r·i 
1150 READ X(IJ,YCIJ 
1 16ti r·iD<T I 
1 1 7(1 FOR I = 1 TO M 
1 1 :;::121 READ Z ( I J 
1 1 9ti HE>=:T I 
1 2~x1 FOR I =E'. TO t·1 
1210 LET SCil=XCIJ-XCI-1J 
1 ,:·:=·r1 NE::·ff I 
1230 FOR I = 2 TO N-1 
1240 LET ACIJ=SCIJ/6 
1250 LET BCIJ=CSCIJ+SCI+1))/3 
1 C.:60 LET CC I)=~:; f I+ 1 l /6 
12·?0 LET F ( I l = Cl ( I+ 1 l -'r' (I J l /'.::: f I+ 1 J ·- C 'r' f I J ·-'l i: I -1 ) J /S C I J 
1 E'.B0 MD=:T I 
1290 LET BC1J=1.0 
1 ::::0f1 LET J.Ht·f1 =1. ti 
1310 LET CC1J=-.5 
1320 LET FC1l=O. 
1 '330 LET F CMJ =ti. 
1340 LET L·~ C 1 J =:E: ( 1 J 
1350 LET F.: ( 1J=CC1 l /~·.! C 1 J 
136€1 LET G C 1 J =(1. 

1370 FOP I = 2 TO N 
1380 LET WCil=BCIJ-ACil•RCI-1J 
1 3 9t1 LET F.: C I J =C C I J /L·j f I J 
1400 LET GCI)=CFCIJ-ACIJ•GCI-1))/WCil 
14 lfi ME>=:T I 
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1420 LET ECNl=GCN) 
1430 FOR I = 2 TO N 
144~3 LET K=t·1+1-I 
1450 LET E CKJ =C (K) -·P (K) :,;;:E (K+i J 
1460 HE:=·::T I 
1470 FOP I = i TO M 
14:::0 LET K = c'. 
1490 IF ZCil-XC1l>0 THEH 1600 
1500 IF ZCil<XCi) THEH 1530 
1510 LET TCil=YC1) 
152~3 GOTO 1 7(i(i 
1530 IF ZCIJ>= c1.1•xr1J-.i•XC2)} THEH 1670 
154(1 PF.:Hff "OUT OF F.'.ANGE Z= "Z CI J 
155(1 GOTO 1670 
1560 IF ZCil<=C1.1*XCNl-.i•XCN-1lJ THEN 1580 
157C PRINT "OUT OF PANGE Z= "Z (! J 
1 '.:i 8(1 LET K = t·~ 

159(1 GOTO 167~3 
1600 IF ZCil>XCKJ THEN 1640 
1610 IF ZCIJ<XCKJ THEN 1670 
1620 LET TC I) =Y CK) 
163(1 GOTO 17(i0 
1640 LET K = K + 1 
1650 IF K< = M THEM 160(1 
1 66(1 GOTO 1560 
167(1 LET TC I l =E CK-1 J • c::< CKJ-Z t: I)) ·l3/6.-··S fK) +E CKJ • i:z (I J-:x: CK-1)) t·';:/6.-··S (Kl 
1 68€1 LET T ( I ) = T C I ) + C 'r' CK J ...--::;; CK) --E CK J *-S CK J /6 J • ( Z ( I ) ->=: ( 1<-1 J ) 
1690 LET T (I) =T (I)+ ( y 0<-1) /f; on-E (K-1) •s HCI /6). C>=: (!() -·Z (I)) 
1 7(1(1 ME>ff I 
17H3 PRINT "t·iC1 OF POit-ffS GH.JEN = "N 
1 72(1 PRHff "MO OF HffERPOLATED POIMT::; = "M 
173€1 PRINT 
1 7 4(1 PF.'. I MT I! I NTEF.'.P ::< II , II I MTEF.:P y II 

1750 PRIMT 
l 76(1 FOR I = 1 TO M 
1 7'?0 PF.:INT Z CI J, TC I) 
1 7Bt:1 MD::T I 
1 790 PF.'.INT 
1:::00 PRHff "OF.:IGIMAL :=<","ORIGINAL Y" 
1 ::: 1 (1 PF.: Hff 
1 :::E.·(1 FOF.: I = 1 TO H 
1830 PF.:Itff ::-:; CI) , Y (I J 
1 :::40 riDff I 
1 ::;:99 ::;TOP 
1 9(1(1 DATA 6E36 
1 999 PF.'. I NT 
2(n30 PF.'.IMT 11 THI'.:; PF.'.OGRAM COMPUTE~; :::;PLINE INTERPOLATIOM." 
2 ~:110 PF.'. I NT "STAPT I NCi IN LI NE 19€10 THE FI F.:::::T IlflTA ::;TATEMENT 11 

2(120 PRINT "MUST BE THE MUMI:ER OF PAIF.:S OF ;:.:: AMD \', FOLLOl·~EII" 
2 (122 PR I NT "BY THE MUt·lBEF.'. OF I NTEF-'.POLAT I ot·i PO I NTS IIES I F.:ED. " 
2~33~3 PRHff "THE FOLL.Ol1HNG I1ATA ~:;TATEMEMTS MUST COMTAIN THE" 
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;::'.040 
c.:(142 
205(1 
c::0t.0 
2070 
c::t175 
c~~J::::t1 
131•;.tr3·:.i 

F'F.: I MT 
F'PIMT 
PP INT 
PF.'.Hff 
STOP 
PF.'.IMT 
PP INT 
nm 

FIT 

11 UAUJE:::; or :=< Arm Y, FOLLot·JED BY THE :=< ur:1u_1c:; RT 11 

"~·JHICH INTEPPOLATIOtt:; AF.:E TO TAKE PLACE. 11 

II Et--ITEP DATA ACCORD I NG TO I t·1STF.:UCT I ON'.:;. II 

"AFTEF.'. DATA I'.:; HffERED T"r'PE RUt1 II 

"PLE!i~::;E ENTEP DATA AMII THEM T'r'PE PUN 

1 ·~100 rn=1n:1 1 1 , ::: 
1901. TtATfl C!, Ci 
1,:~1121c~ r1t=11·1::1 = 1, • 1~):3'3;::, u ;:'., = 1a-;.:ii:~1:3, " ::_::;, ti 11 7·:;1, • i:t, SI 1 ':'.i:'.i,::1., • 1:5, u j_ 1::11 1~:i 

1903 DATA .s,.2257,.7,.2ss0,.s,.2ssi.,.9,.31sg,i.,.3413 
1904 DATA.~~, .~7,. 

NO. OF POINTS GIUEN = 11 
t·IO. OF I 1···ITEPPOLflTED PO I t·n·::; ···· 

a ~;7
1 

a f.1 ::~ 
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INTEGRATION 1: 
DESCRIPTION 

This math program evaluates definite integrals. The integrals are calculated 
using the Gaussian 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 limit 
U = upper limit 
N = number of intervals to take 

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

LIMITATIONS 

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

312 



C'. li I f =1 !J ( 1 (i ) , F~ f 1 ~?.i ) 
:;: LET \·1=1E44 
4 FO!? I=1 TO 5 
.::; F.EAD U (I) , P ( I l 
6 r·iC<T I 
7 LET :=<=LOG ( ·:.1·3) 
10 LET 
240 IF Y=1E44 THEN 690 
250 IF J=1 THEN 510 
260 IF J=2 THEN 550 
270 IF N0 = 1 THEN 380 
2::::i3 F'F~ I t~1r 
c"3(i PPHH "L, u, rl = I!; 
3i;:'iti INPUT At:1, B0, !'K·1 
310 IF A0 = B0 THEN 860 
320 IF N0 < 1 THEN 780 
:33t1 LET A = AO 
340 IF N0 = 1 THEN 410 
35(1 LET Zti = 121 
360 LET D = CB0-A0)/N0 
::~.:7€1 L.ET f; = A 
380 LET B = B + D 
390 IF B <= B0 THEN 420 
400 IF Z0 > 0 THEN 620 
410 LET B = BO 
420 LET Cl = .5~CB+Al 
430 LET CE:=B-A 
44(1 LET S=0 
4 5(1 LET I =ti 
460 LET I=I+i 
4 70 LET i·~=CE::i:i:u (I) 
4:::0 LET i<=C1+~·~ 
49(1 LET .J= 1 
~;0i:_::1 GO TO 10 
51 (1 LET S=::;+F.: ( I ) :i:i:y 
5 2121 LET :,=:=C 1-~·~ 
5:~:(1 LET .J=2 
54(1 GO TO 10 
55(1 LET S=S+F.: f I):¢:'/ 
56€1 IF I <5 THEt1 460 
570 IF t-1(1 = 1 THEM 6H3 
5!::~::1 L~E1· z~~i = Zt1 + ::;:¢:(:2 
59(1 LET A = B 
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e, 1~10 c;c1Tr] :3:::[1 
6 1 ti LET Zti = ::;>.:~C2 

620 PPHff 
6:30 PPHff " 
64(1 PF.:Hff 

THE rrffEGPAL FPOM 11
; A0; 11 To 11

; Be; 11 = 11
; :~:::i 

650 GOTO 2::::0 
660 DATA 744371695E-10,147762112E-9,216697697E-9,134633360E-9 
t. 70 ItATA :~::3'37t~14 7:::4E-··3, 10'354:=: 1::::1 E -·:=t, 4:~:25:;:: 1 E,:::::::E-'3, 74 725E.7 4E.E -10 

E. '30 PP I MT 
7(10 PPIMT 11 THI:3 PF.:cn:;F.:AM EUALUATES DEFit~ITE It·ffEGF.'.ALS u:::;ING GAUSS' PULE II; 

710 PPil'ff "~HTH 10 PTS. II 

7 2t:1 PR I nT "ro u:::;E, EJffEP THE FUMCT I ON TO BE I l'-!TEGF.:ATED As : 11 

73[1 PF.:It-ff 
740 
?5[i 
76(1 
77fi 
7:::(1 

PF.:Irrr 11 100 LET Y = < A FUNCTIOM OF ::-:: >" 
PF.:IMT 
PPitff 11 'r'OU CAM u:::;E LIME 10-129 TO E::-::PRE::::s THE FUMCTIONa 11 

PF.: I NT II THEM T'r'PE ' RUN' a " 

PPitiT 
79f1 PPIMT "AS IT 1?uns, THE PF.:OC."RAM ASKS FOP : 11 

::::~3c1 PPIMT "Lm·~EF.: LIMIT (U, UPPEF.: LIMIT 0_1:i, # OF HffEF.:UALs u-n 11 

:::: 1 (1 PF.: I MT II [ OME I t"iTEF.:1..JAL Is u:::;UALL'l GOOD EMO UGH FOF.: A SMOOTH FIJMCT I OM. J II 
::::20 PP I MT II IF MOF.:E THAM OME HffEGF.:AL IS TO BE [1.)ALUATEii, II; 
830 PF.:IMT ".JUST KEEP :::;UPPLYit-iG LIMIT:::;. II 

840 PRINT II ( 'P' ALF.:EADY HA::; THE UALUE PI' It-i CA'.::;E YOU NEEii IT.) II 
85(1 PF.:INT "TO STOP THE PROGRAM!' MAKE THE nm LIMIT:::; EOUAL. II 

::::6(1 Etm 

I i"iTECPfH I CH·! L 

100 LET Y=X~~2/fLOGC3~XJ/2.30258509) 

L, I _1, 1·-~ = ?O, --. 
E.~;, 1 ( . 

THE I rff EGPFIL FPCWI 0 TO 7.65 = 125.5347 

L, u, n = "-1-, ,••l::" 1'::i67, 1 :· I . f:1._1, 

THE It!TEGPAL FPOM 7.65 TO 1567 = 3.64278 E08 

L, I 
~-
1, ti = -::·o, o, 1 
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INTEGRATION 2: 
DESCRIPTION 

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(l),Y(l),X(2),Y(2), ......... . 

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 llK 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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t:i F.:Et11: [DO r·iOT RE'.::;EOUEHCE J 
-, FEM: I I tffEGRAT I ot··I OF A FUt~CT I ON FROM DATA PO I t·ff '.::;, F.:\' ·::;PL I t·iE FI T'.3. 
::: PEM: f F'C6'.::; I BLY Ut iEC!UALLY :::;PACED PO I MT:::;) 
·~1 PEM: 
10~'.EM: FF:'.OM "Mf!THEMATICF!L METHODS FOP DIGITAL COMPUTERS", l..JOL. I I, 
11 ~'.EM: RALSTOt·i :~:, 1,4 I LF, 1 ·=.167, PF!GES 156 - 168 
1:::: PEAD Z 
19 F'.ESTORE 
20 IF Z = 6E36 THEN 25 
c'. 1 GO TO 1 7!2i 
c:~s PPIMT "rrt:::;TRUCTIOt·is ·-::· nYPE 1 FOP vc::;, o FOP NO)" 
::.:~3 IMPUT z:::: 
40 IF 28 = 1 THEN 810 
:;0 PEAD Z 
6 0 PE'.:;TOF.'.E 
70 IF Z = 6E36 THEN 950 
170 DIM XC50),YC50J,SC50),AC50),BC50J 
180 DIM CC50l,FC50l,RC50l,GC50J,EC50l 
190 DIM WC50),Q(50J,TC50J 
c'.00 F.'.EAD M 
210 FOR I=1 TO N 
220 READ XCIJ,YCIJ 
2:;:(1 LET 0 (I J =0 
240 LET E (!) =1Z1 
25(1 MD::T I 
260 FOR I =2 TO M 
270 LET SCil=XCIJ-X(I-1J 
2:::f1 ND<T I 
290 FOR I = 2 TO N-1 
300 LET ACil=SCIJ/6 
31 ~3 LET BC I J =CS f I ) +'.:;:; ( I+ 1 l J ....-3 
320 LET CCIJ=SCI+1)/6 
33(1 LET FCil=C'r'CI+1)·-YCIJl.,..SCI+1) - ClCIJ-YCI--1JJ/SCIJ 
34(1 NDff I 
350 LET ACNJ=-.5 
360 LET BCLl=L 
3::;::(1 LET Cf 1) =-. 5 
3 9~3 LET F C 1 ) =0. 
4(10 LET F o·n =0. 
410 LET WC1l=BC1J 
420 LET RC1J=CC1J/W(1) 
43~3 LET G(1)=0. 
440 FOR I=2 TO t"i 
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450 LET W Il=BCI)-A(l)•RfI-1J 
460 LET R Il=CCIJ/W(Il 
470 LET G Il=CFCil-ACIJ*GCI-1))/WCIJ 
4::::ti ND=:T I 
490 LET ECNJ~GCNJ 
::;(i(i FOP I =E'. TO M 
:=; 1 '~i LET K=t·i+ 1- I 
520 LET ECKl=GCKJ-RCKl*ECK+1) 
5 :~:0 t·1E::·::T I 
540 LET TC1l=0.0 
550 FOR I =2 TO N 
56(1 LET T (I J =T 0-·1 l +::;CI);$; (\'(I)+\' U-1) l ....-;:'.. -'.:; CU t3;$; i:E ( I) +EC I -1) J /c:4. 

5:::0 F·F.~I r-1T 
~590 PRIMT II 

60(1 Pl?Uff 
:/ u :. ll I t·iTEC~F.:AL II 

610 FOR I=1 TO N 
620 PRINT XCIJ,YCIJ,TCIJ 
630 ME::<T I 
650 ::rroP 
700 DATA 6E:~:6 
::: 10 PRINT 
:::15 PRINT "It··ITEGF.:ATIOM OF A FUNCTiot·-1 B\' SPLit~E FITS, ~·~ITH THE FUt1CTIOM" 
:::20 PRHff "DEFU1ED B\' CPOS:::TBL'!') UMEOUflLLY SPACED DfHA POH-lf'.::;. 11 

:::25 PF.'.Hff II ---·--·-----" 

::::~:0 PF.'.Hff 11 ::=;TAPTH1G ~·HTH STATEMEMT MUMBER 7(1(1 THE FIF.'.ST DATA STATEMHff 11 

::: 40 PF.'. I MT II MU:::;T BE THE MUMBEF.: OF PA I F.'.S OF ;,:: AMD \'. II 

:::50 PF.:It"iT 11 THE FOLLOl·~IMG DATA STATEMEtff~; MU::::T COMTAI~1 THE t.JAUJE::; 11 

86(1 PR I MT II OF ::-=: AMD \'. II 

9(1(1 PRHff 11 EMTEF.:' DATA ACCOF-:DIMG TO IMSTF.:UCTIOt··!S. II 

91 !J PR I MT II AFTEF'. DATA I'.:; EtITEF£II TYPE , F.'.UN' " 
9c'.0 :;:;TOP 
95(1 PRIMT " PL.EA:::;E EMTEF-: DATA At·m THEM TYPE F.:ut1 11 

•3·399 EMii 
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7;J:~:1 

701 
?1::1;:'. 
"{(t:~: 

7i;:1~~ 

70':i 

PUt·I 

rn=ni=1 
Df!T1:1 
DF1Ti=1 
DF!T!:~ 

Df!TFI 
DF1T1=1 

• 1 

• 4 
c::­

• I 

7 
u I 

IJ I~ 

1 

0 1 , a ('.l:~: 1=.1:::, a 2, u ~::1·? 1:):·~:, 11 :::::, ii 1 J. "{'i~t 
a f:1", 11 j_ '.:;~;,::1., a :1, a l '31 i ~j, 11 t:i !I 11 ;?'!?'.:!?' 
D 7', 11 ;::::::'.1!:::, D ::::, D ;:~~:::::: l , ti I=~, 11 ::: l 1~:;·s1 

l, . 3413 

• 1 ':i!:i4 
.1;11•5 

.··~, .-. C::'..., 
a t::.C..·.~' ( 

u 
.00l9911 
• 0079'.:51 l 
a !2J i ·?::; l 1::1'::! 
a i~'.f :?;: l i:.1- 131:f ::: 
ti l~:lt:f ::::::5::.::1::1 

a c1·~1:~~:·;.1:31 ::.l 
u 11:~t ;:~57·;:t 
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INTENSITY: 
D.E.S..CRIPIION 

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. 

INSTRUCTIONS 

List the program for all necessary information. The plotting is in 9 degree 
increments from 0 to 90 degrees. If other limits or resolutions are desired 
modify lines 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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U1 F'F.'.Hff "CAt·ff[tirlf11 OP 1HAUE) EOUATIOM PLOTTING PROGRAM 
20 REM BY ROGER BROWN JANUARY 1975 
30 PRIMT "::::Iti C=<) PEAK:::; AT (0J DEGF'.EE::;;" 
40 F'PHff 
::;1:; PRHff 
6 (i PR Hff n T'r'PE A ( 1 ) FOF.'. •:;;If·~ ('.:0 DEPEMDHiC\' 11 

?O PF.'It"ff "TYPE A Cc'.) FOR COS i::=-0:) DEPEt-iDEtK:Y" 
:::o PPIHT 

100 
11 (i 

"T\'F'E Fi i: :::; :i F·op __iu:n i: :=< :i DEPHmEtK:Y 11 

"TYPE A 
"TYPE A 
"TYPE fi 

i:t:i FOR z1=sr1·1i:t·1:i:i:nEP.;i;i:::;:i .. -··M;.:.:s1r1i:nEP.:.:i:s:i 11 

i:c:: :i FOP zc::=SIM i:nEP. :.:i:L:i ....- i:DEP. *-L :i 11 

f 3) FOF.'. z:::::=Z1*Z2 11 

II 

90 PRit-iT 
PR I HT 
PF.'. I t"ff 
PP I Hf 
PF.'.Hff 
PF.'.IMT 

12(1 
130 

"TYPE A 
II (DEF'. ) 

( 0 ) FOP AB:::;. UALUE OF 'r', ( 1 :i AMP. , ( 2) I t·ff EM. " 
::: (C*P*-:=·=::t HHEF.'.E C I::; :::;ET=1.-···h Lil"iE c'.4€1 11 

14(i 
15(1 LET C1=0 
160 IF C1=2 GO TO 180 
170 IHPUT A, B, Di 
1 :;::(1 FEM ################:ff:####################### 
19(1 LET J=O 
c'.0€1 LET P7=0 
210 IF C1=3 GO TO 330 
2c~(1 F.:EM (._!) Atm (F'7) MUST BE MOUED FROM PLOT PROG. TO HERE TO L·KIRK 
E:::::(1 REM >=: GOES FPOM t)c'. TO 03 
;::4€1 PRH-IT 
251.;:1 F·F.:It·iT 
260 IF C1=1 GO TO 350 
270 IF C1=2 GO TO 330 
;::·:::0 F-'.EM THE LOOP :::;TAPT:::; AT 23(1 
2 9(1 PR I MT II INPUT t·i THE t··iUMBEP OF ELEMHffS II 
](10 PPHff II It"-IPUT s THE :::PAC:IMG IM ~~AUELEJKiTH::;" 
:::: 1 t:1 PP I NT " INPUT L THE ~·~I DTH OF THE APF.'.AY r N ~·mUELEMGTHS" 
::::20 PPHff "IF t·K1T n·-1rn.1t--t LET t·1=1t1; s=1, At·m L=1" 
33(1 PF.'.Hff 
340 INPUT N, s, L 
350 LET P=3.14159 
36€1 LET C=1 /P 
::.:: 7(1 REM TH I:::; c I::; u::;ED IM LI l'iE;'.:; 2f!(1 Atm :x10 mm ~·JHEM= 1 .. --P CAMCELS 
3B0 F.:EM C UAF.:IES THE PATTEPM IF USED. IT E; IM L·JAIJELEMGTHS 
:;: 9€1 LET >=:9=ABS ( >=: ) 
400 IF X9=0 GO TO 470 
41(-i IF >=:·3=180 GO TO 470 
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IF :=<·3=:3E.(i GO TO 470 
IF ::-::J:.1=54-i3 C:it] TCI 470 
IF :=<;3="72[1 GO TO 47(! 
IF :=<9=900 GO TO 47[1 

4;=:~3 

4:~:0 

440 
4:=i!71 
46(1 IF ::-=:•j< · .. ,-"" _..-;.;.; Cit] TO 4:::(1 
470 LET X=X+.000001 
480 LET Xl=CX*Pl/180 
490 LET X2=CC•P*SINCX1l) 
5(10 IF A=1 GO TO 55(1 
510 LET X2=CC*P*COSCX1)) 
520 IF A=2 GO TO 550 
530 LET X2=CC•P•CX1J) 
540 IF A<>3 GO TO ~350 
~55(1 LET n=t·i 
56ti F.:EM N I::; THE t·iUMBEP C:1F ELEMEtH::; IN THE TPANS. AHTH·INA 
57ti ~:EM ALSO EACH ELEMENT E; TC BE DF.'.IUEN 
~;:::0 LET ~=;=~::; 

590 PEM ::; r:::; THE ELEMHff SPACIMCi It"i i·mUELEt"lGTl-!S 
600 LET Z1=SINCN•S~X2)/(N•SINCS•X2J) 
6H3 LET L=L 
6c'.(1 F£M L r::; THE l·JIDTH OF THE APF-:AY It·i L·~AUELENGTH::; 
630 LET Z2=SINCL*X2)/(L*X2l 
640 LET 23=C1'*'Z2l 
6 50 LET i·~=Z 1 
660 IF B=i GO TO 730 
6 70 LET L·~=22 
680 IF B=2 GO TO 730 
690 LET ~·J=23 
7(1(1 F.:EM THIS I::; TPLOT1 
710 F.:EM THIS I::; A GEHEPAL PLOTTIMG PF-:OGF.'.AM IT ~·HLL. PLOT UP TO 
72(1 F.:EM 2 FUt·1CTIOtt::; AS DESCF.:IBED H1 LIME::; ;::E.25 TO 2675 
730 LET Y=AB::; (!.-fl 
740 IF D1=0 GO TO 780 
750 LET \'=~·~ 
760 IF D1=1 GO TO 780 
770 LET \'=L·j'*'~·J 
7::a3 LET Z=>=:2 
790 LET Y1=Z 
::::0(1 F-:EM ##### LET 2=01 IM LIME ;:'.'.~35~~1 TO PUT A F.:IGHT BOF.'.DEP OM PLOT 
::: 1 (1 LET T =ti 
:::20 LET T 1 =0 
830 IF J=0 THEM 880 
:::4(1 F.:ETUPt·1 
:::5(1 F.:EM #####$$$$$##### Q0 AND CH APE Lm·EF.: mm UPPEF-: LIMITS 
:::60 F:EM #####$$$$$##### FOF.: THE Y A::<IS 
870 F.:EM #####$:$$$$##### 1:;-~2 AMII G!3 AF.'.E MHL Arm MA:~=:. FOP ;:.,; 
i::80 LET Q0=-1 
B90 LET 01=i.;.5 
900 LET G!;:'.'.=(1 
9 10 LET 0:::=9(1 
920 LET Q5=CC!1-Q0)/50 
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930 LET 06=(i 
·;140 LET B~.::1=1ti 

950 LET Q4=CQ3-Q2l/B0 
';j60 L~~T J=E'. 
970 LET 09=CQ3+Q4) 
9::::(1 LET K=fi 
990 F£M :i:i::i:i::i:i::<i::i:i::i:i::<i::<i::Q::<i; ;:.:: ONLY PLOT::; TO 09-·GH· F-op SOME PEAsot·1 ·-::· 
1000 FOR X=Q2 TO Q9 STEP 04 
1 (11 ti PEM ###################=IUf:################## 
11]20 F.:EM THE ::;UB POUTINE MUST GO rr:::i THE ::;TAPT OF THE EOUATIOtt:; 
1 tf::~3 GOSUB 35(1 
1 (14(:1 IF Y1 <>ti GO TO 106ti 
1 1215(1 LET \' 1=C!1 
1 0 6(1 IF 06=0 THEN 14 70 
112170 IF G!6 =20 THEM 1200 
H::1::;:i.3 LET K=K+l 
1090 IF K=5 ~u TO 1140 
11(1(1 IF K=7 GO TO 1160 
1110 IF K=6 GO TO 1180 
1 1 c::c1 . PR I MT 11 

" ; " r " ; 
11 ·:::0 GO TO 122f:! 
1140 PFU MT II DEL TA ::-:: II ; II I " ; 
1150 GOTO 1220 
1160 PR I NT " ( II ; 94; II ) II ; II I I! ; 

117(1 GO TO 1220 
118(1 PF.: IMT II (DEGF.:ED:;) II; II I II; 
119(1 GO TO 1220 
1 c::t10 PR r NT 11 

" ; 
11 >=:" ; 

1210 LET 06 = 10 
1 ~:'.2(1 IF Y > 01 THEN 145(1 
123~3 IF Y1<G!1 GO TO 1250 
124(1 LET Y 1=01 
1 c'.5(1 IF Y < 00 THEN 145(1 
1260 IF Y1<00 THEN 1450 
1270 LET 07 = Oti + ;:'.*-G!5 
128(1 LET Z=Q7+ i: 05.··'2) 

.129f:1 IF T:>(1 THEN 1 :::::::0 
1 ·:::(1(1 IF Z< \' THEt·1 18E:0 
1310 IF T1>0 THEN 1340 
1320 IF Z<Y1 THEN 1340 
133~.::1 GOTO 1940 
1 ::::40 IF Z-'r' >=c'.li':1)5 THEM 14~3(1 

1350 IF Z-·'r'>=Q5 THEM 1::::80 
1360 PF-'Itff II :Q:ll; 

1 ::::7~3 GOTO 16H3 
1 :::::::0 PF-'.Hff " :<i: II; 
139~3 GOTO 161~3 

1 *30 PRHff "* II; 
14 lti GOTO 161(1 
1420 PF.'.INT II ti; 
143~:::1 LET 07= 07+ 3*G!5 
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144~3 C:iOTO 12:::0 
145~3 PRIHT "OFF ::;CALL 
146fi GOTO 1630 
1 4 7(:1 Pl? I HT 
1480 IF P7=99 THEN 1530 
149121 PF.:INT 
15(10 FEM y I'.:; ::·LOTTED , ~' Arm z I'.:; PLOTTED '+' i=it·m 0 13 COMMC.IN 
151(i PPIMT 
1 <=;;=·i::=i PP I MT 
1 5 ·::(i pp Uff II \' I'.::; ( '¢~ I II 

1 ·s40 PPHff "Z= rnEP. :i 1. +)" 
1 :;50 PPHff II (0) 1·:; COMMOM DATA POINT" 
1560 PPHff 
1 :370 F;F-~ I r-rr I! u ; !)1.], '' f 'l 1 t·1c:F.~Et,1Et"1T = 11 

; G!5; 11 
) u ; 

11 
" ; G! 1 

1 ':i9(i PF.'.I t·-ff Qi:=:, II I---·-+-----!----+-----·· I·----+----I-----+-··--- I-----+--·-- I II 

1 ;:;:.00 GOTO i c'.O(i 
16H3 LET T= 1 
1620 IF T1=0 THEN 1430 
1 6 3ti LET Q6=Q6+ 1 
1640 IF INTCZJ>Q1 THEN 1660 
1650 PF:IMT 
1660 HD::T ;:.:: 
1 6 7fi LET F'7='39 
16:::(1 PF.'.It-ff Q3, II I----+----I-----+----I----+----I----+--·---1-----+-----I II 
169~3 PPIMT 
1 7 (1(1 PP Hff 
1 71i;::1 PRINT 
17'20 PPIMT 
1730 PPHff "TYPE , :;:;, TO STf)P Mm·h OF.'. EL::;E SPECIFY t-iD·~ l)ALUES" 
1 740 PPIMT "TYPE C 1 l FOF.'. t-iHJ EOUATIOtt:; Ot-il.\' 11 

1750 PPIMT II TYPE (2) FOR NEH I!ATA OMLY. C:< LIMIT'.:; Hi 0900, 0910) II 

1 76(i PPIMT "TVPE i::::::i FOP ALL MD·J UALUES. C:< SCF!L.E H1 LIME 0940) 11 

1 770 H·lF'UT C 1 
1780 IF C1=1 GO TO 160 
17'90 IF C1=2 GO TO 16~3 
1 :::t:1~3 IF C 1 < )3 GO TO c'.35~3 
1:=:117-i GO TO 160 
1:::;:.·(1 IF Tl >O THE.Tl 14a3 
1830 IF Z<Y1 THEN 1420 
1 :::4(1 IF Z-·\' i >=2:<i:1)5 THEM 19(1(1 
1 :::5(1 IF Z-\'1 >=05 THEt-1 18B0 
1 :::6~3 PPHff II + 11

; 

1 :;::7(1 GOTO 1910 
1 :::8(1 PF.'.Hff II + II; 
1 :;::9(1 GOTO 1 '31 ~~ 
1 '300 PF.:IMT "+ II; 

1910 LET T1=1 
1920 IF T>0 THEN 1630 
1 ·~:-=:i::-1 GOTO 143(1 
1 ·;1*3 IF Z-·\')=2:<i:05 THEH 21c'.(1 
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1950 IF Z-Y>=05 THHI c'.04(1 
1 '360 IF Z-Yi >=2:¢:05 THEN 202(1 
1970 IF Z-'r'i >=05 THE.ti 20(10 
1 r=.t ::::0 F·~~ I t·iT 11 i] 11 

; 

1 '~'=-'0 1:;fJTC1 1 E,:3~~1 
c:: 0(10 PF.'. r MT 11 +'*' 11 

; 

c'.010 GOTO 1630 
2(12(1 PRINT 11 + '*' 11

; 

C.:0:~:0 GOTO 16:3(1 
c'.040 IF Z-Y1 >=2*05 THEH i~10(1 
c'.05(1 IF Z-'r't >=G!5 THEM 208(1 
2060 PRH-IT II :Q:+"; 
c'. ff?(1 GOTO 1630 
;:::0::::0 F'F.'.Hff II 0 11

; 

c'.(19(1 GOTO 1630 
c'. i 00 PP I MT 11 +:<:i:"; 
c'. 1 iO GOTO i 6Jt1 
c'.120 IF Z-'-f'1>=2'.<:i:05 THEM 21:30 
c~13(l IF Z·-\'1>=05 THEN c'.160 
c'. 14(1 PF.'.Hff "'*' +"; 
2 15(1 Ci(HO 163(i 
2 16(1 pp I t"ff II :i:i:+ II ; 

2 1 7(1 GOTO 163(1 
21 :30 PRINT "O"; 
i:'. 19(1 GOTO 1630 
22(10 PF.'.IMT 
2::::5t:1 Et·m 

The first data entry prompted for by the program is the values for A, B and 
01. The possible values for these variables are listed just prior to their 
input. A and B may be 1, 2 or 3 and 01 may be 0, 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 0 degrees or on axis. B is usually 
3, which yields normal antenna response. The particular equation Zl, Z2 or 
Z3 that satisfies your system response will ultimately 
determine the value of B for your problem. 01 is a bit 
simpler. If 01 is set equal to 0, 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 01 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 = Zl * Z2. Then plot the 
amplitude of the results between 0 degrees and 90 degrees. The plot is sym­
metrical from 270 degrees to 0 to 90 degrees. Where 0 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 sma 11 curve represented by 11 +11 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 11 +11 repre­
sents the diffraction effects when focused by a perfect lense. The inner en­
velope 11 * 11 represents the intensity of the radiation very close to the axis 
of orientation. 
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CANTFNNA) Ot\ 01A\if') FQllP.TI·.JN PL011Il\'.G Pr·.JGi(;M 
SINCX> PFA~S AT CO) DFGhFFS 

TYPF: A Cl) F'•Jh SINO'.:) I FPf-,\•[1F,0.lCY 
TYPF. A (2) fOE CO.SCX) f>FPFl\lL·ENCY 
TYPF. A ( 3) FJR ,JUST CX) DFPFt\fF\1 CY 
TYPF. A ( 1) F:)E 7.l=Sil'HN*I;FP.*S)/i\i*SINCI'Ff-.*:::i) 
TYPF A (2) FOh Z2=SINCDFPo*L)/(CFPo*L) 
TYPF A (3) FOh 7.3=7.1*7.? 
TYPF A (0) FOl~ AP.S. Vf-'.ILUE ·JF y, Cl) AIV)p., C2> INTFN. 
CDFP.> = CC*P*X) WHVRF C IS SF.T=l!P, LINf 240 

INPUT N Tl.ff NU~PF.t·. 1) F FLF:vJF\iT S 
INPUT S THF SPACING IN ~OVFLFNGTHS 
INPUT L THF idDTH JF THF Ai<hAY IN \.,/WFLFi\J!oT4S 
IF NOT KNOWN LFT N=JO, S=l, PND L=l 

•10,1,1 (Reference plot) 

Y IS C*> 
Z=<DF.P.) (+) 

CO> IS COMMON DATA POIN1 

- 1 C Y INC~EMENT = .05 ) 1. 5 

0 r----+----1----+----1----+----1----+----1----+----1 

DELTA X 
CDEGHEES> 
( 9 ) 

90 

x 
I -~+---:-------~ I ~ , + 

I + 
I + 
I + 
I + 
I + 
I + 
I + 
x + 

I----+----I----+----I----+----r----+----I----+----I 
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TYPF #s # lt1 STDP (\'11)\..', ·fr. FLSF .S.PFCI ;.·y :\;H, vALllf::::, 
1YPF' ( 1) ~ lh Nf-Y,: HJUATI1JI\i~:i J~H.f 

TYPF <:?) F)h f\1FiJ.' r~flT?i 1)~\'LY. ex LI.'1I1.S L\i 0900, 0910) 
TYPF C3) FJF ~LL 1\El>i VALllF.S. C<: '.::CALF BJ LINF 0940) 
;>~ 

-~10.s.1 

Y IS C*) 
7.=CDFPo) (+) 

CO> IS COMMO~ DATA POINT 

- l Y JNChFMF~T = .o~ ) 1 • ~ 

0 r----+----r----+----1----+----r----+----1----+----r 

DFLTA X 
<DEGREES) 
( 9 ) 

90 

x 
I 
I + 
I + 
I + 
I + 
I + 
I + 
I + 
I + 
x + 
r----+----I----+----r----+----r----+----r----+----1 

TYPE #s # TO STOP NJ~), Oh FL.SE SPECIF':( NFv! VALllfS 
TYPE <I> FOh NF~ FQUATIONS ONLY 

TYPE C2> FOR NE'W DATA ONLY. ex LIMITS IN 0900, 0910) 
TYPF (3) FOE ALL NFw VALUES. ex SCALF IN LINE 0940) 
?2 
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'l0,1,5 

Y rs <*' 
7.=<DFP.) <+> 
CO> IS CJ~MON n~TA P0IN1 

- 1 < Y I i\:rl'.F1"1F\!T = • O~ > 1. 5 

0 I----+----1----+----r----+----r----+----T----+----I 
x 
I .~~+:_..-:-----~ 
I + 
I + 
I + 

DELTA X I + 
< DFG.hFFS> I + 
( 9 ) I + 

I + 
I + 
y + 

90 I----+----I----+----I----+----I----+----T----+----I 

TYPE. "S" T,) STOP N:Jv:, Oh FLSF SPEC I FY ~FW VALUFS 
TYPF < l > F'DF\ Nf'\>.i E.Qll~.TIJNS Jl\JLY 

TYPE <2> FOH NFV.i DATA ONLY. ('\ LPHTS IN 0900, 0910) 
TYPF C 3 > FO~ ALL NFW V~LllFS • C X SCPLF I \i LI NF 0940) 
?2 
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Y rs (*) 
?'.=(flFP.) (+) 

- 1 ( Y INCnFVlf<.~T = .[I~-.) 1 • :_, 

0 r----+----r----+----r----+----r----+----r----+----r 
x 
J 
I 
T 
I 

flFL T f>. x T 
c flf(1!-ffF S) I 
( 9 ) I 

I 
I 
x 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

90 I----+----I----+----r----+----1----+----r----+----I 

TYPF 'S' TJ STJP NJ\..', JF·: FLSF ~,.f-·'tCIFY l\.Yv. \iAUTF~' 

TY PF C 1) F ) L N F \•. Fm TA TI JN S :) ,\LY 
TYPF (2) Fi)i Nn: PATA )~1L'f. (''. r~J;VJITS IN 0900, 0910) 

TYPF. C3) F;)h ALL f\1Fv. VALl'FS. ('.>( ~f'A'~F IN LTl\lF 0940) , ::; 
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0940 L ~-1 ~'0= l? 0 
·:i-1; llt\' 

( Al\i1 F:NNM JI-. (\o.) C.\/F) F'Ul{\ n ) !\; ?I. JT'1I 1\(c H.) (iJ ;{:''1 

S I :\' CO PF:/'.\ KS A 'l ( () ) I. H 1 h Ff::, 

TYPE A <l> FO~ .SI~CX> GFPFNfFNCY 
TYPF A <2> FOk C0S<X> DEFFNPF~CY 

TY PF A ( 3 > F 0 h .. H' .ST C X ) D F P FN !'•HJ CY 
TYPF A Cl) i')f-' ?:l=ST~-(~,J>~fFt:'.*.S)IN*::-,IN(fJVi'.·*.S> 

TYPF A C:?> F·.fri ?:P.=SJl\:(f:FP.*L)l(f;fp.·:}L) 
TYPF A (3) FO~ ~3=Zl*ZP 
TYPF .c. (0) FOF APS. VALl"F )F Y,Cl> tiMt-., <?> J'\iTFC\:. 
<DFP.) = CC*P*X) \•.11--!Ff~F c rs ~;FT=l/F', LH'F ~'~0 

BJPllT N THF \~llMP.'."h OF FLFMF\J1 .S 
I:\.1Pl1'i .S THF. .SPl'>CI\~G DJ \•iAVFLFNGTT-·1'.') 
INPU1 L THF 'df":TH ·H THF Aid.f::.Y p.: '~,A\.IFLI-i\ifJ'lp~, 

IF ~\iOT KNOV.N LFT N=lO, S=l, AN[ L=l 

Y IS C*> 
Z= <+> (Z2)2 
<O> IS COMMO~ DATA PJINT 

0 ( Y INChFMFN1 = 002 ) 

R9.7 I----+----I----+----I----+----I----+----T----+----I 
XO 
IO 
r . ) 
I.) 

r :J 
DEL TA X I •J 

( DF.GhFF 5 > I ;J 

< 0005 > IO 
I :J 
I ) 
:-<:) 
I 0 
I:) 

!J 
I ) 
T ) 
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T: 
Ji 
r: 
T' 

I 
I 
f: 
11 
r: 
I 
I 
T 
I 
:x: 
I 
I;, 
I 
I 
I 
I 
I 
I 
I 
x 
I 
I 
I 
I 
I 
I 
I 
I 
r (The plotted points were joined by hand drawn lines) 
x 
I 
I 
I 
I 
r· 
fl 
I. 
I 
I 
x 
r. 
I; 
I 
XO . . 

90.3 1----+----1----+----r----~---~1~---+----r----+----r 

TYPE *S # TO STOP NOw, Oh ELSE SPFCI i'Y NF''v. vALUFS 
TYPE ( 1 > FOP NEw FOllATIJNS ONLY ': 

TYPE C2> FOR NFl.li DPTA ONLY. CX LU1IT.S IN 0900, 0910) 
TYPE: <3> FOR flLL NF\11 VALlTF.S. ex SCALF IN LINE 0940) 
?2 
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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. All inputs are entered while the program 
is running. 

LIMITAJIONS 

Execution and storage of Lola will require about 6K Bytes of memory in most 
computer systems. 
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I I" i::1 !..... ·,,..IL. : : 

140 F-TM FlLL HiF'UT':: APE H! DEGPEES AMD MIMtlTES 
150 REM NORTH l+J SOUTH (-) 
16(i F-TM AH::f!c'. COPPECTED DECLINATIOM OF 1::n BOD'r' 
1 7~:1 PEM A3:~::fl4 ::;; I DEP I AL HOUF.: At·1GLE 1 ::;T BUDY 
1 :;:;e PEM Fi5f:Fi6 CORl?ECTED C-iHA t:APIE::; FOP ::;TAP ::;;IGHT) 
19(1 F.EM H5:~:,HJ COF.:RECTED ALTITUDE (HOJ 1 ::;T BODY 
c'.00 PEM t.JH::t..Jc'. COPRECTED DECL.IMATION am BODY 
c'.1 (i PEM l.)38:U4 ::; I DEF.'. I AL HOUF.: ANGLE am BOD\' 
c'.2(i PEM U5:~:,U6 COF.'.PECTED GHA CARIE~; FOR ::;Ti=iP '.:;IGHT) 
2::::0 F.:EM H4f:H'3 CORPECTED ALTITUDE 2ND BODY 
c'.4(1 PPHff"A1, A2, A::::, !=i4, fl5, A6, HS, H::::" 
250 INPUT A1,A2,A3,A4,A5,A6,H5,H3 
C:'.6(1 F'PIMT"l)1, u2, 1)3, 1._.14, 1)5, U6, H4, H9" 
270 INPUT u1,u2,u3,u4,u5,u6,H4,H9 
C1.:::f1 \ 1=57 11 2:~5·77•35 

290 Yl=l.57079632 

::=.: 1 ~:1 L5=A3+ ( A4.--··t:£1) +A5+ i: A6/60) 
:~:c~~~i T1=L.5 

:34€1 T:3=T2 
350 L7=U3+CU4/60)+U5+(U6/60l 
360 T1=L7 

3 9(1 :=-::4=AB::; ( T 4-T:3) 
400 IF T4>T3 THEN 420 
4 10 GOTO 45(1 
42(i IF :=<4< 18(1 GOTO ~i10 
4~3~::1 >::4=::-::E.t1->=:4 
440 GOTO 560 
45ti IF :=<4< 18(1 THEM 560 
4 ti~] >=:4=:3E.l1-::-=:4 
510 B3=CA1+CA2/60))/Y 
520 B1=CU1+C02/60))/Y 
530 B8=C90-CH5+(H3/60lJJ/Y 
540 B7= f 90-t:H4+ (H'3/60) J) /Y 
':i5(1 GOTO 62~3 
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'.:;E;li F.~:3= ft)l + f ~)C\/E:,()) .. ··"\·' 

570 B1=CA1+CA2/60J /·y 
580 B8=C90-CH4+CH9/60)))/Y 
590 B7=C90-CH5+CH3/60)JJ/Y 
6(i0 1_:5=1.J3+ ( 1.)4/6~>,) +1)5+ (1)6/6(1) 

61 (i L 7=A3+ C A4....-60) +AS+ ( A6/t;,(1 l 

6 3(1 IF '.:-0:5Y/1 THEJi 650 
64(1 GOTO 670 
E,~50 :B= (2:Q:1/l )-.. ::-::5 
66(1 GOTO i:;.:::i;::1 

68Ci GO::;UB 1010 
r::, ·~(1 f;:~=!'iE~ ..... ·/ 
7 ~:10 F" 1 =C:1]::; f :B?) 
710 F2=COSCB8l~COSCB9l 
720 F3=SINCB8J•SINCB9) 
730 F4=CF1-F2J/F3 
740 F6=ATN(({l-CF4t2Jlt.5)....-F4l 
750 IF F6>0THEN 800 
77(i F'3=;:~:¢~Jr· 1 +FE; 
7 ::;f1 F5=Af:~::: ( F13) 
?"30 GOTO ::: 10 
~:::~30 F5=AB:::; ff 6) 
::: i 0 F =F~i*Y 
:::: -~:0 z·::.1=01 
::: .:+1-J ·r::i= 1;:;f1-1)1 
850 X5=CQ1/Yl-F5 

·::.•0(i GC6UB cf::ic~.:.i 

91 e PR r MT "FOP :::;Ecotm Fr::-:: TYPE 1 PETURN TYPE c'." 
9c'.~:::1 INPUT F":=.t 
930 IF P9=i THEN 950 
940 GOTO 240 
950 X5=CZ9/YJ+F5 

99(1 GOSUB 202(1 
i 0(1(1 GOTO 240 
1010 P=ATNCCSINCBl~COSCBlJJ....-(1- SINCBl•COSCB1JJt2)t.5J 
1020 K=ATNCCSINCB1)/COSCPJJ....-C1- SINCB1)/COSCPJJt2lt.5J 
1 ~:1:;:(1 K 1 =ABS 1JC1 
1040 IF ;,::5>Y1 THEn i 06(1 
1050 GOTO 112(i 
1(16(1 IF Ki >Yl THEt-1 1080 
1070 GOTO i 10(i 
1 ~;::::(1 t'-:2=K 1 
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1 090 GOTO i i 7ti 
1 1012.! K2=;:'.'*~Y 1--!< 1 
1110 GOTCH 17~3 
1120 IF K1>Yi THEti 1140 
11 :;:o GOTO 1160 
1140 K2=C2*-Y1J-K1 
1 15(i GOTO 11 70 
1l6ti K2=K1 
11 ?O IF. Bi >0THEN i 190 
11 Bti GOTO 121121 

1 ;::·1210 GOTO 1 i:'.6(i 
1210 IF K>O THEN 1230 
1 c'c'.(1 GOTO 1 ;::~10 
1 C'.:::~) 
l ;::~4i-) 
1 ;::~50 
1 C~E:(i 
1 C~70 

K3=1<2 
GOTO 1260 

K4=K3*-'r' 
K5=AB:::; ( K3) 
1::4=-B:::: 

1310 G4=G3*-'r' 
13;::'.(i IF CA> 1 BO THEM 1350 
133(J IF G4 >90 THEM 1370 
1 :34(i IF G4<90 THEN 1 :;:·30 
135(1 G5=G4-1SO 
1 :::~6(1 GOTO 1400 
1 :37(1 
1 :.3:::0 
1390 
14(1(1 

G5= 1 :;::~:1-G4 
GOTO 14(10 

G5=G4 
GOTO 1410 

1410 
1420 
14:3(1 
1440 
1450 
146~:1 
147(1 
14Bt1 
1490 

G2=G5.····v 
H=ATNCCC1-CCOSCPl*COSCG2Jlt2Jt.5)/(COSCPJ*COSCG2))) 
F.:3=ABS CH) 
H 1 =P:::::.:i:·r· 

B4=-I:::3 
G1=K3+B4 
G:::::=ABS CG 1 J 

IF G6 >tiTHEt-1 151 0 
1 5(1(1 GOTO 155(1 
1510 IF >=:5>Y1 THEH 1530 
152€1 GOTO 1650 
1 ~i30 GOTO 1590 
154(1 IF G:::::< 'l 1 THEM 165(1 
155121 IF :=<5<Y1 THEt·1 1570 
1 56€1 GOTO 15'3121 
157(1 IF G::::<'r'1 THEJ1 165(1 
1 5'3l1 H2= 1B0--H1 
1640 GOTO 171€1 
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1 E:15~3 H2=H i 
1 7 i (i H::::=R~B~:; f H2) 
1 730 IF ::<9=i THD"i i 75(1 
1 7 4(i IF ::<9=c.'. THEt"l c'.4(1(1 

1760 Z=ATNCCSINCPJ/S!N(H7))/(1-CSINCP)/SINCH7llt2Jt.5J 
1 770 ZE.=AE:~::; ( Z :t 
1 7;::!~] Z 1 =ZE.:¢:\' 
1 7"?-fi IF G6 >t;;:i THEt-·I 1 :::::05 

1 :::05 A=ABS C B:3 J 
1810 IF K5>A THEN 1850 

u::::::~:1 IF G3>2*-'r'1 THEM 1850 
1 a40 GOTO 191 ~:1 
1 :::5(i G! 1=Z1 
1 ·~jc:i~-=-1 GOTO 1960 
1 910 t;11 = 180--Z 1 
1 ·;.16(1 IF t:·:::>(1 THEti 201(1 

C~t11~3 

C:'.12t20 
c.'.!~1:;:(1 

C'.(14.(; 

1.::050 
C'.liE11Zi 

01=180-01 
F.'.ETUPN 

U=9(1-H;:'. 
IF U >0THEt-i 2(1$:1 
IF U< ti THEM 2080 
Ui=U 

PR I t"ff II NORTH LATITUDE II 
E:07(1 GOTO 21(10 
C::OB(1 U1 =-U 
E~ ~Y3(1 PF.: Hff II SOUTH LATITUDE II 
E:: 100 U8=H.BS ( U 1 ) 
211121 PRIMT U::: 
C.'. 12(1 U2= I NT ( u::: :i 
2130 U3=CU1-U2J*-60 
c.'.14(1 PR 1 MT 11 DEGF.:EEs 
E: 15~:1 PR I MT U2, U3 
216(1 IF Z5 >F THEt"i 22~3(1 

E.'.18(1 
219(1 
22(1(1 
;::;:: 10 
2220 
C~2:3J.J 
224(1 
C~C~50 

2260 
227t1 
22:::f~ 
2;::9c1 
;::::::(10 
2310 
C'.::::20 

U4=L5-01 
GOTO c'.210 

U4=L5+G!1 
IF U4 >::::60THEt·i ;:'.26121 
IF U4>1 :::(1 THD·i 2280 
IF U4<180 THEN 2240 
IF U4 >tfTHEM 2:3~:u3 
IF U4< 0 THEM 232(1 
U5=U4-:~:6(t 

GOTO 2340 
U5=36C1-1_14 

GOTO 236(1 
U5=U4 

GOTO 2:340 
U5=Hf:'.::: ( U4) 
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C:~ :~: :3~::1 1~C1TfJ C.~~~:ti(i 

E'. 34(1 PF.: 1NT 11 ~·~EST Lot K~ r TUDE 11 

f:'. 350 GOTO 2370 
2 36(1 PR I MT II EAST LOMC:i I TUDE II 
;:::::::70 e;o::;u:t: E:4E~0 

E'. :;:::;:~J PR I NT 
E:::::90 RETUF.'.N 
240(1 PRINT II HffEF.:STELL.AF.: DI'.:;T" 
C~41(1 IJ5=H:::; 
c'.420 PRit·ff U5 
243(1 U6=IMT (U5J 
;:;:·440 U7= f U5-IJ6) :i;.:60 
c'.450 PF.'.Hff "DE:C;PEES 
2460 PRINT U6,U7 
2470 IF X9=1 THEN 2490 
2480 IF X9=2 THEN 240 
24'30 RETUF.'.t~ 
2500 IF T1>720 THEN 2530 
2510 IF T1~360 THEN 2550 
2520 IF T1<360 THEN 2570 
;::~::;:;:[1 T2=T1-·7E'.0 
2 5 4li GOTO 25:::(1 
E:55(1 T2=T1-:360 
2~560 GOTO 25B0 
C.:5?(! T2=T 1 
c'.580 RETUF.:M 
259(1 END 
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MACRO: 
DESCRIPTIQ~ 

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 line 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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1 ~?Ell TH I':; F'POGPFlt'I PEOU I F.'.C::; 2 FI LES - I t··IPUT -· OUTPUT. LI t"IE 170 
1 C FEM f'IAC:F:'O 
;:'.O PEM·· .. Mf!CPO 
·:,:1~:1 Fi:El11fTIFICFi:D 

4Ci F'.EMMf!CPO 
~iO PF:H~T Tifl1 (::-::) ; " ::Ecor-~D:::. "; c:Li-::$;" "; DRT$: 

60 PF:H~T 11 TYPE CHAF: RND CF: 
11 

70 LET T = Tif'l(XJ 

::;:: (i I NPUT 0. $ 
~~ REP1 DIMENSimt; 
l :?iO Dif11 E: (::;::(i) 

1 10 DI 111 C ( :::0) 
1 i:'.li DI f11 D ( ::;:(i) 

130 REf'1 CONSTANTS 

140 LET C = RSC( ) 
1 ':iO LET 0$ = II LE:T II 

1 6 [i Fi.:EJ'1 FI L EDEF 
170 FILES INPUT;OUTPLJT 

180 DELif11IT #1, (CR) 

190 REf'1 ACTIUE CODE 
i:'.00 GOTO 600 
210 PF:Ir·~T 11

LINE DONE" 
c'.2(1 Fi:Ef'1 GET r·!D<T L HIE 
2:~:(i LET :..J = [i 

24fi LET F = 0 
25(1 INPUT :f:j:i,R$ 
260 CHANGE A$: TO E: 

2712! LET !-:'. = 1 
280 F:Ef'1 GO TD SCANNER 
c'.9(1 GOTO 400 
300 REf'1 CLEAR LINE 
310 FDR I = 1 TD 80 
320 LET s(I) = c:(r) 
330 LET o(r) = c(r) 
340 NE>::T I 

J5(1 GOTO 250 
J60 LET Ti = Tif'1(X) 
370 LET D = Ti - T 
J::::t1 PF:INT 11 TifTIE = II, D 

::::90 F:Ef'1 SCAMMEF.'. 
4(10 LET >=: -· B (1-::) 

410 LET K = K + 1 
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420 IF X = 0 GOTO 200 
430 IF X = 32 GOTO 530 
440 IF X ~ 64 GOTO 500 
4~~0 LET F = :::0 
460 LET ..J :::: ..J+ 1 
r::f.·{~) LET C!(:.J) =::< 
480 LET o(0) = ..J 

490 GOTO 510 
500 IF K = 80 GOTO 200 
5 1 0 GOTO 4(i(i 
5;:'.'.(i F:El'l FINDS SECOND :3PRCE FiFTEF: DATA 

530 LET F = F + 1 
540 IF F > a~;:i GOTD57(1 
550 GOTD 400 
56(1 GOTO 430 
570 L.E:T ::< = ::< 
580 CHANGE 0 TO 0$ 

59(1 GOTO c'.0~) 

600 IF ei$ = "PEMMACF:'.O" GOTO 640 
6 1 (1 IF [!$ = II F:Ef1lf11ACF:O II GOT0640 
6;:'.'.(:l PF:INT D$ 
6::::0 GOTo2:;:(1 
640 PFUNT 11 f'lADE IT 11 

6!'::;~) PFU NT [1$ 
66(1 PF:INT "r·mF:rlRL. 11 

6((1 GOTO 210 
6:::(1 END 
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MAX. MIN I: 
DESCRIPTION 

This program calculates the maximum, m1n1mum, 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: 

where 

100 DATA MIN,MAX,ACC,INC 
200 Let Y = f(x) 

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. 

341 



:30 LET ZO = 0 
100 GO TO 14'30 
1 0 4 LET Y = 1 E3::: 
108 READ I, F, o~ W 
112 IF I<>F THEN 140 
14(1 PF.'.INT 
144 F'PINT"POHff-TYPE", TAIH23)' "FC:<l .. , II 

14::: PPINT 
152 LET K=(F-IJ/W 
156 LET 1<1=K 
160 LET G!5=INT (0. 4343'*'LOG 1)1. 5• f At:S (I) +AB~:; CF) ) ) ) 
164 LET M=0.5*C10t(Q5-Qll 
168 LET Fl=F+K 
172 
17E1 
1 ;:!~1 

LET F.'.=(1 
LET :=<=I-K 
LET T=2 

705 IF 'r'< >1E:3:::: THEN 710 
706 IF I=F THEN 1490 
710 IF T<2 THEN 940 
7 ;::0 IF T =3 THEM 75~1 
73(i LET T=3 
7 4(i GOTO 115(1 
750 IF Y=Y 1 THEN :::?ti 
76~3 IF Y<Y1 THEN :::3(1 
77(1 LET D=1 
780 IF Y1<0 THEN 810 
79(1 LET T=-i 
::;::(1(1 GOTO 107~:::1 

::: 1 (1 LET T=l 
:::;::(1 GOTO 9f.(1 
:::::::0 LET D=-1 
840 IF Y1>0 THEN 810 
8~i(1 LET T=(1 
::: 60 GOTO 1100 
870 IF Kl<M THEN 910 
:::B0 LET 1<1 =!<1/2 
::: 9€1 LET >=:=>=: 1+K1 
'300 GOTO 11.B0 
91~1 ViUNT 
9 20 PF.'. I NT II MO CHAt·1GE •••• " 
930 STOP 
94~1 IF T< 1 THEN 1050 
950 IF Y=€1 THEN 13(1(1 
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980 IF ABSfYJ<ABSCY1J THEN 1150 
9'3li LET T=-1 
1 000 GOTO 1 (170 
1010 IF Y<0 THEN 1200 
1020 IF ABSCYl<ABSCY1J THEN 1150 
1 030 LET T=0 
1 040 GOTO 1 i 0~::1 
i (i5(i IF F.'.=1 THEN 1470 
106(i IF T=0 THEN 1100 
1070 IF Y>Yi THEN 1150 
10BO IF Ki<M THEM 1330 
1090 GOTO i 12~3 
1100 IF Y<Y1 THEN 1150 
1110 IF K1<M THEN 1410 
1120 LET X1=X1-K1 
1 l 30 LET F.:= 1 
1 l 4€1 GOTO e::::~::1 

1150 LET Yi=\' 
11 El0 L.ET ::·:: 1 =::·:: 
11 7(1 LET ><=>=:+K 1 
1 t:::X1 IF ::<<Fl THEt--i ;:'.00 
119(1 ~::;TOP 

1 2fi0 IF K 1 < M THEt·1 12C::~::1 
1 21 (1 GOTO 88(1 
1 C::2(i IF A.BS ( Y) < AB3 ( \' i ) THEM 1 ~:::t1(1 

124(i 
1 c::5(1 
126(1 
1270 
1 ;=1 :=!~1 

PF.:INT 
PPINT " ZEF.:O", z0, >=:1 
LET Kl=K 
IF D= 1 THEt-l 12::::0 
LET T=(i 
GOTO 1150 
LET T=-1 

1 290 GOTO 11 Sti 
1 30(1 LET \' 1 =\' 
1 ::_::: 1121 LET :=-:: 1 =>=: 
1 32(1 GOTO i 2:::0 
1 :~:::::ti F·F.~ I t·11· Ii t:1A::-=: II !I \' j ' ::·:: 1 
1 :;::40 LET Ki=K 
1 ::;::50 LET D=-1 
1360 IF Y1<0 THEN 1390 
137(1 LET T= 1 
1 ::::::::~3 c.1::no 11 sc1 
1390 LET T=0 
140(1 GOTO 115(1 
1410 PF-:Hff II Mit--1", Yi, >::1 
1420 LET K1=K 
14:3(1 LET D=1 
1440 IF \'1 <C1 THEM 137(1 
145(1 LET T=-1 
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1 46(i GOTO 1150 
i470 LET F.'=0 
1 4:3~3 GOTO 1150 
149~3 PF.:IMT 
15(10 PF.: I r·ff "TH I 3 PROGRAM L·~ I LL LOCATE , I t·ffEF.:EST I t·~G' UALUES" 
1 51 (i PR I MT "OF ::-:; FOP At IY FUNCT I OM OF ::-:: • '.:;PEC IF I CALLY, I T 11 

15E:t1 PRHff "L·HLL LOCATE THE UALUEf; OF :,,: AT L·iHICH F.:ELATIUE 11 

1 530 PR I NT I! MA>::I MUM'.:; mm MI t~ I MUMS OF F ( >::) CJCCUR, AND THE II 
1 54(1 PF.: I MT 11 UALUES OF :=< FOF.: L·~H I CH F ( :>=:) I::; ZEF.'.0 ( I • E. , THE 11 

1 550 PF.: I MT "ZERO['.:; OR F.'.OOTS OF THE FUt·-JCT I OM) • 11 

156~3 PF.: I MT 
1570 PPIMT " TO 
1 5 8(1 PF.: I MT 
159~3 PRHff II 

16@21 PPIMT " 
1 61 (i PF.: I MT II 

l 62€1 PF.: I MT 

USE THE PROGF.:At·h TYPE THE FOLLm·H MG : 11 

100 DATA <XMIN>,<XMAX>,<ACC>,<INCR}" 
;::00 LET \' = <A FUHCT I Otl OF >=:>II 
PUtl" 

163(1 IF 00 = 1 THEti 9999 
1640 PRIMT "L·~HEF£ ';:.::Mrt-P AND '>=:Mm':' DEFIME THE IMTERUAL IN" 
1650 PRINT "L·JHICH HffEF.:ESTIMG IJALUES OF :=< ARE TO BE SOUGHT, 11 

1660 PF.:IMT "' .ACC' I'.:; THE ACCURAC''r' i: IN t-iUMBEF.: OF SIGNIFICAtff" 
1 6 70 PR I MT "FIGURES) TO ~·JH I CH THE ZEF.'.OE'.:; OF :=< AMD THE MA>:: 11 

168(1 F'F.'.Itff "At"m MIM UALUES OF F c~o ARE TO BE ESTIMATED, II 

1 6 90 PF.'. I MT II ' I NCP' I '.:; THE t·UMBER OF I MCPEMEMTS I tff O ~·~HI CH II 
1 7(1(1 pp Uff II TOTAL Hff EF.:1..JAL I'.:: TO BE DI I.) I DED FOF.: SEAF.:CH ( TF.'.\' 50 TO STFIF-:T:I II 
1710 PF.'.Itff 11 flMD THE FUt"K:TIOM IS AMY LEGITIMATE BASIC-LAMGUAGE D<PRESSIOt·~" 
1 72(1 PF.'.INT It IN1..JOLUH1G THE 1..JAFUABLE :=-::.II 
1 730 PF.: I MT II YOU CAM USE LI MES 200 THF.:U 7(1(1 Fr:.JF.'. THE FUNCT I OM. II 

9999 Erm 
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l C11~:1 T1f:11·1:~.1 Ci, ~7 i::'.~i, "~:, ~=:1 ~~:1i~=1 

200 LET Y=SINCX~3.1~15965/1 

F'CI I MT-T\'F'E 

ZFJ;;:o 
f"lf{:: 

:~E:r~'.0 
Mil·i 

;;:E:F:'.CI 
1··w1::< 

ZE:F:'O 
Mil"·I 

ZEF:'O 

i 
J. 

0 
1 

Cl 
- 1 

1 ::::ci" c11J·~::t:~1 

;::'.·?(1 Ja c11;::1:::;i:~ 

:'3(s!?i i: ~;!!(!"?:~:: 

~~ 1:ii?I a (ll~'.1'31!:'.: 

:::;4121. 0117 
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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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j I HT ll ALTITUDE :~: i=C I r·1UTH OF CELr:::T I 1=1L. 
110 PF.'.IHT 11 LI'.::;T LINE:'.:: 130 TO :::00 FOR IHPUT 
120 REM ALL UALUES IN DEGREES AND MINUTES 
130 REM NORTH UALUES ARE + 
140 REM '.::;OLJTH 1..JALUE'.::; ARE -
1 :'"~~~-:1 REM EA'.::;T tJAUJE::; ARE + 
160 REM i·~E:::;T UALUES APE -
1 7(-i REM fo Fit '.:;I DER I AL HOUP AtKLE DEG 
1 :=:~7-i PEM AE:, A3 GHA EUEJ1 HOUP 11 

i ·::10 REM A4, A':i GHA MI t-i '.'.:;EC " 
200 REM A6 U CORRECTION 
2 1 i;:-i F.'.EM A7, A::: DP OP AP LOf·"I(;; I TUDE II 

c:·c::c-i f:TM foD1 DECLHiATION or BODY 11 

230 REM D2 D CORRECTION 

ii 

!! 

c'.40 PEM FOR '.::OUTH DEC CHANGE :::;IGM OF D COP 
c::5f1 F-EM L, Li DP OR AP LfiTITUDE 11 

c'.60 F.'.EM ~·h i·H, SE::<TAt·ff Fil TITUDE " 
270 REM W2 INDEX CORRECTION 
c::eo REM i·E: .DIP 
;::·::io REM A4/ ALTITUDE CORPECT I OM 
3(10 PEM THE:::;E 1..JALUES ARE PUT IM E::<ACTL\' 
310 LET \'=57.29577951 
320 LET Yi=i.57079632 
330 LET Y2=3.14159265 

" 

!! 

Ii 

I! 

If 

Ii 

HO 211 " 

34(1 PRHff "THEPE APE 1'3 H!PUT:::; A::; GIUEt"i ON PROGRAM SHEET" 
350 PF.'.INT "A, Ai, A2, A::::, A4, AS, A6, A?, A:::" 
360 INPUT A,A1,A2,A3,A4,A5,A6,A7,A8 
370 PF.'.Hff "D, Iii, D2, L, Li, ~·h t·H, L·~2, L·B, ~·~4" 
380 INPUT n,n1,n2,L,L1,w,w1,w2,w3,w4 
::::90 LET B6=A+ (Hi/60) +A2+ CA3/60) +A4 
40(1 LET C2=B6+ i:A5.····6(i) + (A6/60) +A7+ t:A:::/6(1) 
410 LET B1=CD+CD1/60l+CD2/60))/Y 
42~3 IF C2>720 THEt-1 48(1 
43(1 IF C2>540 THEt-1 50(1 
44i3 IF C2>:360 THEl'1 ~iE'.0 
45(1 IF C2>1:::0 THEt-1 ~4(1 
46(1 IF C2< 1::::12i THEt·I 560 
4 70 IF C2< 0 THEt-1 ~iB0 
480 LET >=:E:=720:_C2 
4 90 GOTO 5'30 
500 LET X2=720-C2 
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c::; 10 GOTO 59ti 
520 LET X2=360-C2 

540 LET X2=360-C2 
i:;5r:-j GOTO •:;-:::10 
~,t:.~3 Lf::":T >::;.::=-C:2 
:5 ·7~a C~Ci.TCi ::i·3~] 

::i~::c1 LET :=<2=·--C::E~ 

590 LET X4=ABSCX2J/Y 
600 LET A=ABS(X2J 
1:. 1 O G03UB 1550 
6 ~:::c1 PF.: Hff" T DEGPEc::;" ; A 1 ; 11 M n1uTEs" ; Ac'. 
630 IF X4>Y1 THEN 650 
640 GOTO 670 
t:.::~(1 L.ET ~B=\f2 

Ed:::[i C~C1TC1 E:.:::fi 

680 LET B=ABS CB) 
690 LET B3=CL+(ll/60))/Y 
700 LET P=ATNl CSINCBJ•COSCBl))/(1- SINCBl•COSCB1llt2Jt.5J 
710 LET K=ATNCCSINCB1J/COSCP)J/(1- SINCB1)/COSCPJlt2lt.5) 
720 LET Kl=ABSCKl•Y 
730 IF X4>Y1 THEN 800 
740 IF K1>90 THEN 760 

760 LET K2=180-K1 
7 7fi GOTO 850 
7::::0 LET KE:=Kl 
7 '3~1 C~C1TC1 :::5(1 
:::00 IF Ki >9fi THEN :::E:0 
:::: 10 GOTO :::40 
:::;::0 LET K2=K1 
::;: :~:~~1 ~~1]T'C1 :::5~] 

840 LET K2=180-K1 
850 IF K>O THEN 870 
:::6f1 GOTO :::9(1 
::: 7(1 LET K3=Kc'. 
8 :::0 GOTO 90(1 
:::9~) LET ~c:::=-Kc: 
90~) LET A=AB'.:; CK~:) 
9 1 (1 GOSUB 155(1 
9 c::0 PP I MT 11 K DEGF.'.EC:; 11 

; A 1 ; 11 M1 MUTES" ; A2 
9:;:(1 LET K4=1<:;: .... ·y 
9 40 LET B4=-· f:3 
95(1 LET G1::::L··4+B4 
9 60 LET G;::=AB::. ( G 1 ) 
9 70 LET A=ABS ( G2*-\') 
1::1:::~] ~:-;ce::;1_1f: 1. 55121 
99(1 PfUMT"K#L DEGF.:i::.::; 11

; Al; "MI MUTE~;"; A2 
1 (i(l0 L.ETH=ATN ( (CO'.:; (p) *-COS (G2)) / ( 1- (CC6 f Pl :<i:cos (G2) ) ·t-2) t. ~i) 
1 1?.i 1 (i LET H 1 =H*-Y 
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i U20 L[ f A=Hi 
i n:::r-1 e;u:;uB 1 550 
1 (140 LET H3=A 1 
i. C!50 LET H5=Ac'. 
1 (16(-1 LET Z=ATt-i ( c:; Hi IF' ·1 /CO'.:; 0-D ) / ( 1- ( '.:; H1 ff') /COS (H) ) l2J l. 5) 
1070 LET Z1=Z*'r' 
1 o:::o LET D3=V 
1 ei90 LET B7=Fff::~; I 
11 ~30 LET !<:::=~::2.-·"\' 

1110 IF D3>0 THEN 1130 
l 1 c'.ti GOTO 114(1 
1130 IF K8>B7 GOTO 1160 
1140 IF Z1>90 THEN 1180 
l 150 GOTO 1 c'.00 
1160 IF Z1>90 THEN 1200 
11 7(1 GOTO 11 :::~:1 
1 1 :::0 LET Q 1 =Z 1 
11 '3(1 GOTO 1E'.ili 
1200 LET Q1=180-Z1 
1210 IF B3>0THEN 1230 
1 i:'.'.20 GOTO 12'3(i 
1230 IF X2>0 THEN1250 
1240 GOTO 1270 
1 ;:·so LET D5=01 
12E=ti 1~CtTC1 i :34(i 
127fi L~ET Ii5=~:::E,(i-G! 1 
l 28(1 GOTO 134(1 
129(1 IF ::<2 >0THEM 1310 
13(10 GOTO 1 :;::;:0 
1'J 1 (i LET D5= 1::::ti-()1 
1:~:20 

1::::::::0 
1340 
1:35(1 
136(i 

GOTO 134(-i 
LET D5= 1:;:;(HQ1 
PP I MT 
PP I MT 
PF.:Hff 

1:~:70 
1 :;::::~] 

PF.:Hff "HC DEGF.:EC:;"; H::::; "HC MI MUTE:;:;"; H5 
PPit·ff 
pp I MT II z II ; Q 1 ; II ZN II ; D5 
PF.:IMT 

1:;:9(1 
140(1 
1410 
142(1 
143[1 

LET D7=W+CW1/60)+CW2/60)+CW3/60J+(W4/60J 
LET A=D7 
GOSUB ·, 155@ 

i 44(i PRU-ff "HO DEGREE:;:;"; Ai; "HO MI MUTE:;:;"; A2 
145(-i LET DB=D7-H1 
146(i LET D9=AB:;:; ( D:::::i:i:60) 
14 ?ti IF D7>H1 GOTO 1500 
14::::0 GOTO 153(1 
1 4 90 PF.'.Hff 
15iX; PPIMT "A" ;r19; 11 Tm·JAPD 11 

151(i PF.:It·ff 
152~J GOTO i 5Bf1 
1s::::c1 PPirff "A";ri9;"mJAY" 
1535 PF-'.Uff 
154(1 GOTO 15::::0 
1550 LET Ai=UH (A:1 
1 560 LET A2= (A-A 1 ) :i:i:t.~:1 
1 5 7(1 F.:ETUF.:H 
1 5:'.::0 GOTO :;:5(1 
1 s90 nm 
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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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70 REM THIS PROGRAM CALCULATES B~ACKBODY PROBLEMS 
·:;10 PRit·ff "THI'.:; PROCiF.'.AM CALCULATE'.:; BLACKBODV PPOBLEt·t'.:;" 
11c PRir·n "IT r~:; UEP\' FLE:=<IBLE AND MAKES MO A'.:;'.:;1JMPTiot·1'.::;" 
130 PRIMT "BE CAREFUL TO Et-ffEP AL!:_ Ut·ur::; }-:!'.'.:; HiDICATED" 
140 DIM T1C50),R5$f50J,U1f50),I1C50),R3f50J,R3$C50J,p5(50l 
142 DIM P5$C50),R1C50),R1$C50J 
l ;:;0 PR I MT 
171~1 PRHff"=R=##:H: REMEMBER USE i.UTH THEPMAL PADIATOF.:S DHL.Y ####" 
19(1 PRIMT 
c: 1 (1 PR INT 
c'.:3(1 PRHff 
270 LET A1=C1.0E-04J~(1.0E-03l 
290 REM THIS CONSTANT IS USED IN THE CALC. OF W ONLY 
310 LET C5=0.4342945 
:;:30 F.'.EM C5 I'.::; • 4342945 mm COHl..JEPr::; LOG E TO LOG H:i 
:.;::5(1 LET EE~=l1. E'.5 
:::;:7(1 F.'.EM THit; E; THE EMI'.::SIUITY GEMEPATOR FOP TUt·1G'.::;TEM 
3 9(1 LET D3= 1 
410 F.'.EM ri::::: I'.::; u::;ED I ti THE L.UMEN'.::;~-·STR COMUEP'.::; I OM 
4:30 LET AC.~=5D E-E·!=:t.E--·fi5 
450 LET A3=1.38054E-16 
4 7t1 LET A4=2::::·37. '3 
4 9(! LET KE:=24(i4 
510 LET D4=36 7(1 
530 LET C=2.99793E10 
550 LET A5=273.18 
570 LET A6=1.4388 
5 90 F.'.EM A6=C*-H....-A3 
610 LET P=3.14159 
630 LET H=6.6252E-27 
6 5(1 PEM THESE COtt:ffAt·ff:::; AF.:E IN THE ( CG3) '.:;\'STEM 
670 LET A7= (0. (1065) 
69(1 F.:EM A7 IS THE APEF.:ATUF.:E Hi CM~*-2. OF.: i:e. ~3(165} 
710 REM TH IS IS 1 ...-2 THE FI LAMENT '.::;IJRFACE APER OF A #44 BULB I t-i CM*-~2 
73(1 LET S=~:J.(101 
750 REM S IS THE STEP :::;IZE IM t·UCF.:OMS 
770 LET B7=0.1 
?90 F.'.EM THIS I'.::; THE EF.:F.:OF.'. It-i MEASIJPIMG A7 IM ~·~ 
::::1t:1 LET B1=0. (16 
::: :;:(1 F.:Etl1 TH I~::; I~:; THE EF.~F.~C1F:~ I r1 tE1EA~::;tJF.~ I t·iCi 1· 1 
85(1 F-'.EM *-~ THE'.::;E BL.KBD\' CALC AF.:E FOF.: A LAMBEF.:TIAM HEMI'.::;PHEF.:E 
::::70 PF.: Hff 
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:::: 9(1 PF' I MT II DO \'OU !·!At-ff C:OMl.)EPS I OMS ( 1) ' OP E:LF!Cl<E:OD\' CF"iLC. ( ;:: ) I! 
91 ~:::1 PPlt-1T 
9J0 HiPUT Q 
950 IF Q=l GOTO 8270 

990 LET P9$= 11 t"i0 11 

1010 LET I 1=I)1 =1 ~7=M:::=tl9=0 

1 t1-:=:t1 PPHff "Hm·~ M1=iH\' TEMPEF.:ATUPE::; no 'r'OU ~·JAMT TO F.'.UM. 5li r::; MA:=-::. 11 

1(1~i(1 PPHH 
1 C1?1~1 I MPUT t·H 
11~19(1 F'RHff 
1110 PF.'. It-ff II DO YOU !·~Flt-ff TO INPUT THE !='.!PEF.'.TUF.'.E APER? EL::;[ i: • (i(i65) II 

11 :::0 I r·1PUT C!:$ 
1150 IF 0$= 11 M11 GOTO L?9C-i 
117(1 IF C!:~== 11 t·m 11 C-iOTO 129(1 
119~:::1 PPirff 
1 ;:: 10 PF.' I !·ff fl TYPE I !-i THE AF.'.EA IM ( CM:<i:ll:t:;_=.:) II 

1c'.:30 PPHff 
1 c'.50 I MPUT A7 
1c'.70 PPHff 
1 ;::~9(1 PPHff 
1 ·::: 1 (! pp I j·ff II DO YOU ~·1 I :::;H TO I !"-!PUT l)OL TAGE AMD CUPF.:Et·ff II 
13::::0 H1F'UT F.'$ 

1:370 IF P$:= 11 t-i 11 GO TO 1490 
1390 IF P$="MO" CiO TO 1490 
1 410 pp Hff II Hi PUT TEMPEPATURE ( DEGF.:EE'.3) , ::;CA LE ( F.:) ' IT) ' ( c) ' ( K) II 

1 4:3~) pp I t·ff II AMD (!..JOLT::;} ' THEM i: AMPS) II 

1450 IF F.'.$= 11 Y 11 GOTO 155(1 
1 4 7(1 IF F.'.$== II 'r'E::; II GOT 0 1550 
14 9(1 PF.: I MT fl I MPUT TEMPEF.:ATUF.'.E ( IIEGF.:EES) ' ::;CALE ( F.:) ' ( F) ' ( c) ' ( v) II 

1 510 IF P$= 11 1'1 11 GO TO 16 7(1 
1530 IF F.:$= 11 M0 11 GOTO 1670 
155(1 PRil'ff 
1 :;7(1 FOP D9= 1 TO t·11 
1590 INPUT Tl f D'3) , F.:5$ ("[19) , 1)1 f D9J , I1 Ui9) 
1 6 H3 t-iD::T D9 
1E,:30 IF F.::$:= 111

/
11 C~C1 TC1 175~3 

165~) IF P$= II YE::; II GO TO 1 75(1 
1 6 7Ci PF-: I NT 
16'3(1 FOF.: Il9=1 TO Ni 
1710 INPUT T1CD9), R5$fD9l 
1 ?20 LET 1._.11 (D9) =I 1 i:D'3) =C1 
1 73C1 MD-ff D9 
1 7 5~3 PF.: H-IT 
1770 FOP D9=1 TO 111 
1 ?90 IF F-:5$ ( D9) =II F.'. II GOTO 197fi 
1 ::: 1 ~) IF F.'.5$ C Ir~) = 11 F" GOTO 2010 
1::::;:0 IF F.'.5$(D9l="C" GOTO 1890 
1 e5C1 IF P5$ t:D9) = 11 K 11 GOTO 193(1 
1 87(1 GOTO 1 co~:::1 
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1890 LET T=T1(D9l+A5 

1 '330 LET T=Tl i:D9) 
1 :35ti ~~C1TCi ;=:t;:~a.] 

2010 LET T=(T1CD9J-32)~(5/9)+A5 

2050 IF N9=1 GO TO 2650 
c'.07ti PPINT 
;::'. 090 PF.' I t·n !I I t"iPUT TH[ r·iUMBEP OF '.:;PECTPAL L·J I t"iDrn·6 YOU L·~Atff CALCULATED II 
;'.::'. 1 1 (i PF I t·ff 
c'. i 30 I t·iPUT t·i 
2150 F'PIHT 

c'. 191~1 PP I NT" ENTEF urn PO rr·ff c M n-D , i: MA::·=::t MI CP0t·1s AND TFAM'.:;. n-1 ~-~" 
;?2iti PFHiT u:,;i::,;i: THE \~·~) ·:;HOULD BE >9. T\'PF ((i) FOP ~;PECIRL LIST" 

2270 INPUT F1(~3), F2CD8), T5CD8l 
C1.2·30 IF T5 (Ii::::t >(i c~c11·c1 25·30 
c'. 31 ti PF I t'ff 
c' 330 PP I MT 

E::37ti PPHH " 
E'. :390 PF.'. Hff " 
c'.4i0 PPIMT " 
C.'.43f1 PPHff 11 

E'. 4 5(1 PP 1 t·n " 
E.1

. 4 ?t1 F·F-~ I riT u 

c-::490 PF..'.IMT 11 

2510 PPIMT " 
C.'. 5::::0 F·F.~ I t·iT 
C: 550 F·F.: I t·iT 
C.~57(i l~l]"f(i 21·:.1t1 
c~5·3t1 r-1E>=:·r r1:=: 
E'.6 lti PF.'.IMT 
2630 PF.:IMT 
C'.E,5~3 LET L=A4----·T 

l. ) T\'PE n ( 1) FOP A 1. 2 nt·1) GLA'.:;s FIL TEP II 
c. J TYPE A (2) FOP Fi Cc'. MMl '.:;IL I COM FIL.TEP" 
3.) T'r'F'E A (3) FOP A (2 MM) GEF.:MAMIUM FIL.TEP" 
4.) TYPE A (4) FOF.'. A LEAD :::;UL.FIDE DETECTOP" 
5. J TYPE A (5) FOP THE 1)1'.:;UAL F.:ESPOMSE CUPl.)E" 
6.) TYPE A (6) FOP A '.:;:;ILICOt1 DETECTOP" 
7 • ) TYPE A ( 7 :i FOP .;.;. f 3 ) ;.;.: ( 4 ) II 

:::; • "i TYPE A i: B) FOP # ( 1 ) ;¢; ( ;:::'.) * ( 4} II 

9. ) TYPE A f 9) FOP # f 1 ) :¢: f 3 ) :9: ( 4) II 

E'.670 REM L IS THE MA::< L·~AUELEMGTH FOP THE CiIUH1 T Hi DEG. C 
2 6 90 LET E:3=21 
2 71 ti REM E:~: I:::; THE l..JOLUMETF.'. IC COF.'.RECT I Ot·1 FACTOF.: 
27:3i:1 F.'.EM E:~: I'.:; 21 i:Al..JEPAGED) FOP A #44 BULB, ~·~HEF.:E 12<E3<35 
2 75(1 IF L >6 GOTO c'.810 
2 770 L.ET E 1 =L/ ( E2~c::) 
c'.79(1 GOTO c'.83(1 
2810 LET E1=1/(E3~C0.04JJ 
2 830 LET t·19= 1 
2::::5(1 LET Lc:=K2.···"T 
C'. ;:;:70 F.~Et'1 TH I~:; I~:; 'THE ~'-1Af.)ELEt·1CiTH Ft]~~ t'1A::-::. F'.AI1 I At·1C:E I1 I FF'EF.:Et·i(:E.----~1 I C:F~C1t·1 
c'.89(1 LET L4=D4./f 
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,:: 9 i i2i PU1 nu:;:; I::;:; THE L·~AUELENGTH FOP MA>::. F'HOTOt·j EM I :::s I OM FCiF:'. T 
c'.930 LET ~·~=A1*Ac'.:¢=1.T••4) 
C.'.95(1 FEM ~·~ I:;:; THE f:ADIAMT EMITTAt·iCE IM 1j.~f=!TTS····ct·1*•E·J 

2970 LET Wl=C2•W•A7~E1J 
c'.'390 FEM ~H L:; THE '.::;OURCE RAitIAt"-IT prn,~EF:: Hi L•.!ATT'.::; 
3010 FOR D8=1 TO N 
3 030 LET Kf.=(i 
3050 LET G1=F2CD8J-FiCD8l 
3070 LET F3=~·ic:=~·r::=~·~4=L·~8=(i 
3090 IF F1CD8l>S GO TO 3130 
3110 LET F1CD8l=S 
3130 FOR X=0 TO Gl STEP S 
3150 LET F3=F1 rn::n +::·:: 

:;:: 1 90 LET C4= 1 (1000 
3210 LET K3=CA6•C4J/CT*F3J 
::::c::~:t] IF f<::-=:< ::;:::: i:1CiTCi :~:27t1 

::,:;~5(1 LET t=:::3=:::::::: 
3270 LET K4=EXPCK3J 
3290 LET K5=K4-1 
3::::10 FEM ##### T6 I::; THE TPRt"-ISMISSION FACTOR 
3330 IF F3<4.4 GOTO 3390 
3350 LET U1=C2.3118E08J/CF3••10l 

3390 IF F:::;<":3. 1 GOTO 345fi 
3410 LET U1=19.4*F3 
343(1 GOTO 3650 

:;:: 4 7(i LET U 1 =6~~i 
3 4 9ti GOTO 365(1 
3510 IF F3<.5 GOTO 3570 
·:::53f.i LET U1=99 
:~::55ti 1:;c1TC1 :~:f,50 

3570 IF F3<.3 GOTO 3630 
359(1 LET U1=(124. ?:i•F::::**0.--·-3) 
3610 GOTO 3650 
3630 LET U1=D::p c:::::::'*'F3) / (240. 12} 
:365(1 LET Ui=U1.-· .. 10Ct 
:;: 6 7(1 F.'.EM U 1 I:;:; FOP AM OF.'.I! I NAF.:Y GLAS'.;:; FIL TEP 
3690 IF F3<14 GOTO 3750 
:::: 71 (i LET U2= ( 22294 :t .-· ( F3+B. 77) ••2 
373(1 GOTO 4~170 

3750 IF F3<11.5 GOTO 3810 
377(1 LET U2=34 
3 79(1 GOTO 407(1 

:::::;:::3(1 LET U2= C3024 J / ( F3-· 1 • 6) :<i::<i:2 
3::::5(i GOTO 4070 
:3:=:7t1 IF F::.::<·3 C;iC1TC1 ~3'3::::~:1 
:~:::=!'3ti LET 1_12=E::-=:F' (:3*-F:~: :1 ..... ( 2a Er7:3ErE10) 
:;:: 9 t ~~1 GOTO 4070 
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3930 IF F3<8 GOTO 3990 
3950 LET U2=147/EXPCF3-7l 
:~::·;1f::f~i i:;C1TC1 4-l2!7~i 

3990 IF F3<1.2 GOTO 4050 
4C11t:1 LET U2=54 
4(1:;:0 GOTO 4070 
.::l·(i~il.) l_ET tJ2=E>=:F1 

( !:::Q:F::=:) ..... ( 27:~: II 4.:3) 
4070 LET U2=U2/100 
4~.)90 REM u;:: r:::; F'OR Fl Ii::'. MM) SIL.Icon FILTEF'' 
4110 IF F3<16 GOTO 4170 
4 130 LET l_t3=B0(1/ ( F3·-11 ) :i:i::.:.:2 
4150 GOTO 4310 
4170 IF F3<9 GOTO 4230 
4190 LET U3=(52-2~CF3-91) 
42 t~:i GOTO 4310 
1=-1-2:30 
·~·25€1 
i:.1-C.:70 
429~3 

431ti 

IF F3<2 GOTO 4290 
LET U3=34+2*-F3 
GOTO 4310 
LET U3=D=:P ( 15*-F::::) ..-· fE'.. e122E11) 
LET U3=U3.-·· 1 ~3t1 

4:;::3(i 
4:35~] 

F-'.EM U:3 I:::; FOR A (2 MM) GERMAtHUM FILTEF.: 
IF F3<2.1 GOTO 4410 

4:370 LET U4=40:::4/ 1T:::::i:i::<i:5) 
439(1 GOTO 449ti 
4410 IF F3<1 GOTO 4470 
4430 LET U4=100*- ff3"""* (0. 424) ) / ( 1. 369::::) 
4450 GOTO 4490 
44?(; LET U4=?:3'*=CF:::*-*-E'.l 
4 4 9ti LET U4·=U4.-··· 1 (10 
4510 REM U4 IS FOR A LEAD SULFIDE DETECTOR 

455(1 LET U5=0 
~-57i-~I f~l)TC1 4'37~] 

459(1 IF F3<. 62 GOTO 4650 
4 61 (1 LET U5=c:~i. :;:::;::/ ( 1 O*-*- ( 2:::;.:.: ( F3-. 61999:::) ) ) 
463ti GOTO 497(1 
4650 IF F3<.558 GOTO 4710 
4670 LET U5=SINC20.944*-F3-3.71757l•100 
469(1 GOTO 4970 
471~:i IF F3<. 555 GOTO 477(1 
4 7:3(1 LET U5= i 0(1. 2 
4 75(1 GOTO 4970 
4 770 IF F:~:<. 4·~ C;CtTt) t:.t:=:.'.3[1 

4:::10 C;1:tTC1 4·'37(i 
4:;::'.;:i.3 IF F3<. 43 GOTO 489t1 
4 :::so LET U5= ( 20. ::: ) / 1 ~:1*-*- ( 2(1~ ( • 49~301-F::::) J 
4:'.:;:7~3 GOTO 497(1 
4890 IF F3<.35 GOTO 4950 
491(1 LET U5=(L3) .. ···1o:i:i::.:i:i:50:.:i:r .46-F3)) 
49:;:0 GOTO 4970 
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4'950 LET U5=0 
4970 LET U5=U5/100 

5010 IF F3<.81 GOTO 5070 
::~[1:3(i LE1" tJE.= 1 ~=;II 5./ ( F:3*:q:!:!) 
':•tit::i0 GOTO 5;::10 
5070 IF F3<.57 GOTO 5130 
::'iC19(1 LET U6= fF::::*-*-;:·:i / (0. 006562) 
":'i 110 GOTO 521~:::1 
5130 IF F3<.3 GOTO 5190 
'.':• 15li LET U6= i: F3:.;.::i:i: 16) / i: c'.. SE -(16) 

517(i GOTO 5210 
':· 1 9(1 LET !JE.=0 

1 (i LET UE.=U6/ 100 

5250 IF U6)(1.0E-08) GOTO 5310 
':i270 F.'.EM 
:529(1 LET U6=(i 
~)310 IF U5> ( i.. OE-(1aJ GOTO 535(1 
533(1 LET U5=(i 
~)350 IF U4>C1. 0E-t'iB) GOTO 5390 
':i37(1 LET U4=(i 
:;::;::90 IF UT> ( 1. 0E-~~8) GOTO 54:3(1 
541(1 LET U3=0 
5430 IF U2>C1.0E-08) GOTO 5470 
':i 45ti LET U2=0 
5470 IF Ui>f1.0E-·0B) GOTO 5510 
549(1 LET U1 =0 
~:i510 F.'.EM 
':i53fi F.:EM THESE ::;PACE::; APE FOF.: AUUITIOMAL TF.'.AM::;. CALC. mm E::::PAt~Siott:; 
':i55f1 PEM 
557(1 F.'.EM 
559(1 REM 
':i610 REM 
563(1 IF T5 (I1::::i >1 GOTO 569(1 
565(1 LET Tt:.=U1 
':i 6 7(1 GOTO 61 ::::o 
5690 IF TS fDB) >2 GOTO 575f1 
5 71 (i LET T f,=IJ2 
':i73~3 GOTO 61::::0 
575(1 IF T5 fDR1 >3 GOTO 5B10 
57~3 LET T6=U:::: 
579~3 GOTO 613(1 
5::: 1(1 IF T5 U1::::i >4 GOTO 5B7f1 
5a30 LET T6=U4 

s:::?fi IF T5 i:n::::i >5 GOTO 5930 
5::;:9(1 LET T6=U5 
':i91(i GOTO 6130 
5930 IF T5 f DB) >6 GOTO 599~3 
5 950 LET T t.=U6 
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~i 1~7(i c;;c11·c1 E:z1:~:~7i 

~5'3'3t3 IF T5 f It::;) >7 1~CiTC1 E:ti5f] 
6010 LET T6=U3•U4 
f, (1:3~~1 C~C1TC~ f: i ::.:;(1 
f,~~i5(i IF- T5 (Ii:::) >::! C~C1TC1 t. 11 t::J 

607(i LET T6=U 1 :i:i:uc:'.:.::-:u4 
6090 GOTO 6130 
6110 LET T6=U1•U3~U4 
6130 IF T5CD8l<=9 GOTO 6190 
615(1 LET T6=T5rn:::)/100 
61 70 PEM ##### TH I'.:; I:::; THE nm OF THE FIL TEP TABLE:::; 
6190 LET ~·~2= f c'.~P'*' ( C*-*-c'.) *-H) 
6210 LET W3=CCF3*-*-5J*-K5J 

t,27I-~1 LET Z2=1a0E1ti 
6E'.90 LET ~·~4=- 1J,_i4+T6*- i:L·~i:>~·J::::) *-Z2) 
6310 LET W8=CW8+CW2/W3J J 
633(i LET hd=t·i8+1 

t.410 REM ##### REMOUE THE ABOl.)E GOTO TO PF'.Hff FPOM THI~::; LOOP ####### 
6.430 IF K6=1 GOTO 64'30 
645(i PF.'.INT "F3", "Ui II, "U5", "U6", "U4" 
647(1 PFUNT 
6490 LET K6=1 

6530 REM ##### THIS ::;pACE I'.:; FOR L.I:3T ~·HTHHi THE >:: LOOP 
6550 IF F.'.9$="Y" GOTO 6610 

i:.i:.:.::1-.:.1 LET ~·46=i·~5:.:i:s:.:i: ( 1. 0D3'3) 
665(1 F-:EM i·~6 r:::; THE ::;PECTPRL PADI fitff POl·~EF.: H~ IJ·~.-···c:M*:<I:2) 

6670 LET W7=CW6•A7)/P 
6690 REM L·~7 IS IM H··STF.'. 
6710 LET D5=D::::*-i·~7/621 
67::::~3 REM D5 I'.::; Hi LUMEtt::; .. '.:;TP ONLY IF THE UI'.'.:;IJAL CUF-:UE I:::; U::;ED 
675(i IF TS (D8) =5 GOTO 679(1 
6 77(1 LET D5=(i 
67'3(1 LET 04=~·~6*-l.4/ CH*C* ( 1. (iE-07)) 
68H3 F£M 04 I'.::; IM PHOTOMS PEP CM**3 THE MOMOCHRO. FLU:0:: 

6 :::30 LET 05=04* ( 1 • OE -24) 
6:::~.i.3 REM 05 IS PHOTOHS .. ··flt·1GSTPOM **3 
6 ::: 7(1 LET U2=1...l 1 t: D9) 
6:::90 IF U2=(i GOTO 6950 
6910 LET U3=C5*LOGCU2) 
693(1 GOTO 6970 
6950 LET 1.13=(1 
6970 LET I2=11CD9J 
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6'390 IF IE'.=(i GOTO 7050 
7010 LET 13=C5*LOG(I2l 
7!2!30 GOTO 7(170 
7 ~:150 LET I 3=0 
707(1 LET i·~·3=C5:<i:L .:1G IJ·J7:.I 
7080 IF 13=0 GOTO 7150 
7090 IF U3=0 GOTO 7150 
71 10 LET v:::::=C5*LOG ( 1)2* I 2) 
7130 IF U3<>0 GOTO 7170 
7140 IF 13=0 GOTO 7170 
7150 LET K8=0 
7170 LET 06=C5*LOG(04) 
7 i ·;{.:! LET V3=C5*LOG 1J,.l 1 ) 
7210 LET G2=CF2CD8J-F1CD8)J/2 
7230 LET B6=L/(G2+FiCD8)) 
7C~5(i 

7;:_~~7t1 IF ~Bt,·<:B·=.t t::-31] TCi 7~31E) 

7E'.'3t.::1 L.ET f;E,=E!'3 
7310 LET B2=B6*-CCC1+B1l*-•4)-1J 
7330 LET B5=B6:¢:'.:::;1)F.'. C2* CE:7**-2)) 
7350 LET B3='.:::;op (B2*:¢:2+B5:.:i:•2) 
7:~:7(1 LET :B~t=l-+·E::::: 

.? ~3'30 L.ET :t:::::= 1 [i€i:¢:E::;: 
7 41 f~ i?EM B8 I'.:::; THE ~·~ EF.:POF.'. OF ~,J7 
?430 IF P9$= 11 Y11 GOTO 1157~3 
745€1 IF F.'.9$="YE::::;" GOTO 11~i70 

7470 PRIMT 
7490 PF.'.IMT 
7510 IF M7=1 GOTO 7?70 
7530 PF.'.Hff 11TOTAL Pm·JEF.'. 11 , "EMITTAMCE", "::;PECTF.'.AL", "TEMPERATURE", "EF.:POF.'." 
7550 PF.:Itff" IM L·mTTS 11 , 11 ~·JATr:: .. -··cM2 11

, "~·mTT-··STP 11 , "IN DEGF.'.EE::; ", 11 ~-~ " 

7570 PF.'.IMT 
75'3~3 
7610 
·7E.:3i.3 
7650 
7E:70 
769(1 
7"?i0 
77:3(1 
775€1 
·777(1 
77·30 
·r::: 1~1 
7:::::3~::1 

7::~51.3 

7910 
"?r3::::0 
7·~5(1 

PF.:INT"F.'.ADIAMT POl·~EF.:", II ATTEM ... , II l..J:O:I II !I II 

PF.'.INT 11 MATT'.::/CM2 II' II 
II 

PF.:IMT 
PP r t·n 11 L·JAUELEMGTH 11 11 1...10L rs ", 11 f!MP'.~: 11 

, 
11 ~·Jr t·mm·~ 11 

, 
11 MA:=<. 11 

pp I !"ff II PEAK MI CPOMS II ' II 

PF.:IMT 
U !' U 1! II , MI t·i. " ' II MI CPONS II 

PF.'. I MT II L (I.)) /l ( '.::::) II ' II L ( I ) /L i::::::) II ' II L ( I I.) J /L (:::::) II ' II L ( I ) /L ( p) " ' II LUMEtt-··STP II 

PF.'.INT 
PF.'.INT 
PR Itff L·H , ~·h. L·ff , T 1 C D9) ; F.'.5$ f Il9) ; I:::: 
PR I MT 
PF.'.Hff L·J6, 1('!0-1(1(1~L·i4.•'L•J8; 12:0:1 .. .12, I2•U2/L·H, 05 
PRINT 
LET N7=1 
PRINT L;U1CD9J,I1CD9J,F1Cil8),F2CD8J 
PF.'.Uff 
PP I MT U3.·"l·J9, I 3/L•J9, K8/~J9, I :3/06; I15 
PP INT 
PP I MT 
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.? '3 13li t·1E:=<T Ir3 
:::: (i 1 li F*k: I t·11· 
:::03(1 PRHff "DO '/OU ~·JFINT TO PLOT DATA.···"1.)ER::;us ~·JAUELEMGTH 11 

:;::(150 IMPUT F.:9$ 
::;: 0 7(1 PR I MT 
:::(1•:Jt1 IF F.~·::t$= 111l 11 C;C1TC1 1!2r:.::5(i 
::: i i (1 IF F.:9$= II 'y'E'.::; II COTO i 0350 
::: 1 3(1 PF.: I MT II DO '/OU l·Jflt ff TO F:UN MOF.:E DATA II 

::;: 150 LET t-1'3=0 
::: 1 70 INPUT M$ 
::: 19~3 PRINT 
::: c: 1 (i IF t=1$= IE 

1l 11 C:iCfTCI :::70 
::'.:2:30 IF t=1$== 111Y

1

E~::; 11 (~[ITCI ~::;7~:::i 

::: c.:=3!21 F·F.~ I t·ff 
::: ::: 1 o PR r MT 11 Hm·J MAMY t·1D·~ D 1 ~:;TANCE::; rio You !·Jr ::;H ro CALCULATE 11 

::: :~::~:t1 F·F.~ I tiT 
::: 35Ci I MPUT t-13 
S370 PRINT 
:::::::90 PF.:Hff" IHPUT THE: t·IEL<J rir::;TAt·K:E Fit·m UMIT'.:; OM), crr:i, i:cM:r, i:M:r 11 

S410 PF.'.INT 
8430 FOR J=i TO N3 
;:: 4 5t1 I t·iF•1_11· F.~:3 t .J) , F(3 ~-: ( ._I ) 
::;: 4 ?t1 t·iE:=·::T ¥J 
::::4 90 PF.: Hff 
::::5H3 PRIMT 11 Hm·J MAt-1Y Pm·~EF.: DATA ponn::; DO \'OU HAIJE. 5(i r::; MA::<. I! 

:::~;3c1 PF.'.IMT 
S 55(1 INPUT P4 
::;:57(1 PF.:IMT 
:::590 PF.:INT"Et-ffEF.: L·mTTS/ 1TT2l, i:cME::i, Ci'12), i:·::;TPl. AT DIST. i:cM), i:r·1), i: nn, ITT:i" 
::: 61 fi PF.: I t--lT 
::::630 FOR .J1=1 TO F'4 
:::650 INPUT P5CJ1), P5$CJ1J, F.:1CJ1), F.:1$(_11) 
::;: 6 7(-i NE:=-O:T .Ji 
::;: 6 9fi PF.: Hff 
::: 71 (i PF.: I MT II I MPUT r: ::-:; ) I r·-l 1 .. ···F.:••:~=: a FOR \'OUP DI '.:;TAMCE I1EPEMDH1CY II 
::: 7:3(1 F·F.~ I t-iT 
::;: 75(1 INPUT PB 
:::77(1 PF.:IMT 
::;:79(1 LET P3=0 
8810 FOR J=1 TO N3 
::: ::::~:~~1 IF F::3$ i: .J) = ·· rt·~·· 1~c1·rc1 ~=:·:=-:::0 
::;::::~it:1 IF F.':3$ CJ) ="FT" GOTO 897(1 
::: ::::7(1 IF F.'.3$ (._I) =II M II GOTO 9(110 
8:::9(1 IF F.'.3$ LI) ="CM" GOTO 9(150 
::;: 91 (1 GOTO ::::37(1 
::: ;;.i::::~~i LET F.::=:=F.~:3 ( .J) ~E: a 54 
::;:95(1 GOTO 9(170 
8970 LET R3=fR3CJJ•(2.54J•12J 
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::: '?-"30 CiC:iTO 9070 
9010 LET R3=100~R3CJJ 
·=.11~t3(1 C~C1T() ~3t1?~~1 

9~350 LET R3=P:::: ( .J) 
9070 LET P=3.14159 
909ti LET F.'.:=::=1/ i:r::-:;~:i:i:p:::;:) 
9110 FOR Ji=1 nJ P4 
9130 IF P1$f.Ji )="CM" GOTO 9290 
9 150 IF F.'.1 $ i: ._11 :i =" I r·i" GOTO 93::::(1 
91 70 IF R 1 $: ( .J 1 ) =II M 11 GOTO 93?(1 
·~1 1 9(i IF R i $ ( .J 1 ) =II F"T II GOTO 9250 
sc:: 1t:1 IF P5$ i: ._11:i= 11 ::;TF.:" GOTO 9290 
9230 GOTO :=::590 
9250 LET U9=RiCJ1J~C2.54J•12 
132.7(1 C~C)TCi i3~3'3(i 

9290 LET U9=R1CJ1J 
9 3 i (1 GOTO '3390 
933(1 LET !J9=R1 CJ1) :i:i:;::;:. 54 
·;1:;:5(1 GOTO 939(1 
9370 LET l.)9=F.'.1 c..11:i:.;i:1e0 
9 J90 LET l..J2=1..J•3:.;::<i:p;::;: 
94H::1 IF P5$ CJj) ="FT;:::" GOTO 95H3 
·~14:;:0 IF P5$ (._11 J ="Mc'. 11 GOTO 955(1 
9450 IF P5$ (._11) =II Ctt:: II GOTO 9590 
947~3 IF P5$ Ul) ="::;TF.'." GOTO 96::::(1 
9 4 9(1 GOTO :=::570 
9510 LET P5=P5CJ1)/(929.034J 
9 5:30 GOTO 9650 
9550 LET P5=P5CJ1)/10000 
9570 GOTO 9650 
9590 LET P5=P5CJ1) 
'3' E. 1 t-:1 C;r]TCi l~E,Sti 

9630 LET P5=P~; (.Ji) 
9650 IF P5$(JU= 11 ·::;TP 11 GOTO 9710 
9 6 70 LET i. .. t:3=P5*UE'. 
9 69(1 GOH) 9730 
9 710 LET 1.J:3=P5 
'3 7:30 LE1. t.J4=1..l3*-k~::: 

9?50 LET D6= i:1._.14:i:i: C9c'.9. (134) l /621 
977(1 F-'.EM D6 IS LUMEtt::; . ...- FT:<i:*2 
979(1 LET IJ5=U4:<i:i~:::i000 

9810 LET 01=10*C5*LOGC1000:<i:U4l 
9:::;::;:(1 LET 09=10*C5:<i:LOG i: 1(1(1(1•U5) 
9850 IF P3=1 GOTO 997(1 
·:;i:::70 PPINT 
9890 PRHff "L.UMEtt-··"FT2 II' II H-iF'UT ~~ATT~:; II, 

11 t•.IATT/CM2 11
' "~·JA1T-··l12"' II 1-···p••:=< II 

9910 PF-:IMT 
993(1 PRIMT"Mn~ DIST"' "ML·J/Ct12"' "Mt·l···"M2"' 11 DBM.-···cM2 11

' "DBM.-··l·12" 
9940 PF-:IMT 
995(1 PRINT 
9 960 PP I MT 11 :i;.:;.:.::i:i:•=<i::<i:•:<i:•*•*-•*-••••••:ioBoi:•io:•••••••••:<i:•••"l'l:•••*•**-:9:•••*•:i:i::ioi::iii:*.••:i:i::i:i:it1: 11 
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10030 PRINT R3(J) ;R3$(JJ;1000•u4,1000•u5,01,09 
1 0 05fi PF-: I t·ff 
1 007(i PP I MT 
1009ti LET p:~:=i 

1 0 1 E1 MG<T J 1 
10120 PP I r·iT "-·-------·--·----·-------··-·--·-----·-----------·----------.----;_·-·------··-·---" 
J.. t2i 1 :.3(i r·iE::-=:T .J 
1i~i150 PPit·n 
1017ti PPHff 

11~1230 IHPUT M5$ 

1 ~:i270 IF M5$= 11 'r' 11 GOTO :::70 
l !2129(i IF M5$= 11 'r'E:::: 11 GOTO ::::70 
103i(i :;:;TOP 
10330 REM THIS IS PLOTPTS 
1035(i F.'.EM THI::; PROGRFlM PLOT:=; POINT::; IN A BAR TYPE GRAPH 
1 0370 REM I hPUT MAY BE FPOM FI LE NAMED :::;CF.'.7 B'r' CHA MG I MG 
l fi:390 F.:EM THE #0 I ri THE I t·iPUT :::;TATEMEMT TO # l 
ifi410 REM OTHEF-:~.n::::E THE H-·iPUT I:;:; FROM THE KEYBOAF.:D. 
l 12~4:30 I~I t~1 '-( f 2~;E.) , ~:; f ;~5f. J 
1 n.:+:=;1-1 PRH-!T" IF YOU 1·.!At"IT A LHiEAR PLOT T'/PE f U, OR (;::'.) LOG PLOT" 
104 70 PF.: I MT 
1 0490 It-1PUT P 1 
10510 FILES SCR7 
10530 PPINT 
10550 PPHff"IMPUT L·Ht·mm·J LIMITS (MHfl, (MA>=:)' STEP (::·='.). H"i MICPOtt::;" 

1 ~~i5·~0 I t·iF•IJT >:: 1 , >=:E~, ><~3 
10610 PF.:Hff 
1 1~iE::3(i F;F-: I t·iT 
10650 IF P1=2 GO TO 1079ti 
10670 PF.:INT II HiPUT ('/) LIMITS, (MIN.) AND (MA>::.} II 

1121690 PRH-!T 
10710 INPUT Q1,Q2 
10730 LET M=50/(Q2-Q1J 
10750 LET Q3=CQ2-Q1J/50 
10770 IF P1=1 GO TO 11010 
1 t:i79t:1 PR Hff 11 HiPUT LOG i: Y :i LIM Ir::;, i: M nr1 = i t:1•:<i:t·1 AMD i: Mm-=: :i = 10**-M 1 11 

1t:1::::1 t:1 PF.: I MT " F.:EM You CAM' T CPO'.::;'.;:; ZEF.'.O, At·rn r1on, r FOF.:GET THE '.:;I GM 11 

10830 PF.: Hff 
1 0:;::5(1 PF.: I MT 
10:370 INPUT Q1,Q2 
1 (189(1 LET M=5~3/ ( G!2-Q 1 ) 
109(1(1 LET Q:~:= (Q2-G!1 J /50 
1091(1 PPHff 
1093(1 PF.:It'ff "TYPE IM THE SCALE FACTOR TO Irt::;UF.:E MO ZEF.:O CF'.OSt;IMG" 
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1 !~i'35ti pp I t·ff II ~·~H[PE '.:;:::: ( 1 (i;$;:Q:f'12) • C-:. '.:;:::: 1 ; OP i 0; OR 100; •••••••• II 
10970 PRHH 
1099t1 IHPUT '.:;::: 
1 HH0 PRH!T 
1 H330 PRHff 
1 1 ti5Ci PP I t·ff 
1 1 07ti PP I t·ff "EJHT:F:: '/OUR ( 'r') EG!. # < =9. IT I'.:'.; TO HE Et--ITERED BEFOPE RUM 11 

1 109C1 PR I t·ff 
111 lti INPUT H6 
11130 IF H6>9 GOTO 11050 
11150 LET L7=1+CCX2-Xi)/X3l 
111 ~7 [1 PPHff 
1119(1 PPit-iT 
11210 IF P1=1 GO TO 11270 
11::~30 LET ::;$=" ( LOG PLOT ) ' ('.:;CALE FACTOP) II 

11E:5Ci IF P1=2 GO TO i ii:'.90 
11270 LET '.:;;$=" l.LIMEAR PLOTJ' f'.:;CALE FACTOP) II 

1 i 29ti PR I t·ff 
1 1 31 ~:1 PF.: I r·ff 
1133€1 PPitff ":::;",Ti=JB('3) ;G!i;TA:Bt:2:;::) ;'.;:;$;TAB(6c') ;G!E: 
1135€1 PRIMT 
11370 PRHff II fF# TEMPEF.:ATURE II' Ti (D9) ; F.'.5$ i:D9) 
11 :39(1 PRit-1T 
1141(1 PRit--!T II ( ItK:PEMENTS) .. , TAB (28); "DELTA \' =";TAB (32); 03; TAB (4'3); ::;::: 
1 143€1 PR I !'ff 
1145(1 PF.: I MT TAB ( 1 7) ; II I----+----I----+----I·----+----I ----+----I----+---·- I 0 II 
11470 FOR A=1 TO L7 STEP 1 
11490 LET F3=CX1+X3•CA-1l) 
11510 IF F3>0 GOTO 11550 
11530 LET F3=::; 
1155(1 GOTO 31 7121 
1 157€1 GOTO 11590 
1159€1 IF Pi =2 GO TO 1209(1 
1 1 61 ~:1 LET .J8=U 1 
11630 IF H6=1 GOTO 11970 
1 1650 LET .J:::::=U2 
11670 IF H6=2 GOTO 11970 
11690 LET .J8=U:::: 
11 ?10 IF H6=3 GOTO 1197(1 
11730 LET .J8=U4 
11 750 IF H6=4 GOTO 1197C1 
11770 LET .J8=U5 
11 790 IF H6=5 GOTO 1197(1 
11:::1 (1 LET .J:::=U6 
11830 IF H6=6 GOTO 11970 
1 185€1 LET .J8=U3*-U4 
11870 IF H6=7 GOTO 119·7(1 
1189€1 LET .J:::=U 1 *-U2*U4 
11910 IF H6=8 GOTO 11970 
119:30 LET .J8=U 1 •U:::::9:U4 
11950 IF H6=9 GOTO 11970 
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11970 IF J8)Q1 GO TO 12010 
1 1 99ti LET JB=O 1 
12010 IF J8(Q2 GO TO 12050 

12050 LET Z1=M*CJ8-Q1) 
l2070 IF P1=1 GO TO 12310 
12090 LET C1=0.434294 
12110 LET B1=J8/S8 
1 c~ 13€1 IF B 1 =(1 GO TO 1 E'.1 ·:;1(1 

12150 LET L1=C1*LOGCB1J 
12170 GO TO 12210 
1 219ti LET L 1 =G! 1 
12210 IF L1<Q2 GO TO 12250 
1223(1 LET L 1 =G!c'. 
1225('.i IF L 1}Q1 GO TO i c'.C:'.;30 
1 ;:"E?(i LET L1=Q1 
12c'.9(1 LET Z1=M:i:i:(L1-Q1) 
12310 LET Z=C1.5l+Z1 
1 C::::::30 LET fz"1:3=>=::=: 
1 c'.::::50 LET :=<4= C:0::1 +M3* i:A·-1 l) 
12370 PRINT X4,TABC16J; 
12390 FOR C=1 TO Z 
~;:"41li PPHff TAB07); 11

:=-=:
11

; 

124::::(1 ME::-::T G 
1 c::45t1 PRit-iT TAB i:6::::i; "1 11 

12470 HE>=:T A 
1249(1 PFU MT TFiB ( 1 7) ; II I-·-·--+----I -----+----1------+----I-----+----- I-·-·--+---··- I 0 I! 

1 c.'.51 (i PR INT 
125::::0 PRHff 
1 ;'.:'.55(1 PF.:Hff 
1 c'.570 PF.:IMT "DO YOU l·~Atn At·10THEF.: PLOT ".=•" 

12590 PF.: Hff 
12610 IMPUT C$ 
1263(1 PRIMT 
1 2650 PF.: It-ff 
1267€1 PRHff 
12690 IF C$= 11 Y11 GO TO 1045(1 
1 c'7h:1 IF C$= 11 YE::; 11 GO TO 1045(1 
127:~:0 t:1C1TC1 i=:1:3(1 
1275(1 '.:;TOP 
1277€1 Etm 
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Sample Run of Optical 

Example #1 

This example will illustrate the conversion section of this program. Three 
light 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 l/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 rnA 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 0 microns to 1.45 microns and the plot is normalized from 
0 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 

1111 REMEMBER USE WITH THERMAL RADIATORS ONLY 1111 

DO YOU WANT CONVERSIONS Cl>.11 OR BLACKBODY CALC· C2> 

? l 

HOW MANY NEW DISTANCES DO YOU WISH TO CALCULATE 

INPUT THE NEW DISTANCE AND UNITS CIN>.11 CFT>.11 CCM), CMJ 

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

ENTER WATTS/CFT2>sCCM2>,CM2),(STR>· AT DIST. CCM>,CM>,cIN>,CFT> 

, • 00685.- s·rR, o., o 
, 100.11 M2.ia 50.11 CM 
? 1.11M~h 25.11M 

INPUT CX> IN 1/R**X• FOR YOUR DISTANCE DEPENDENCY 
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LUMENl'FT2 INPUT WATTS WATTICM2 WATT/M2 l/R**X 

NEW DIST Mllil'CM2 MW/M2 DBMICM2 DBM/M2 

4a09912E-10 000685 STR 2 .. 74000E-10 2o74000E-06 

50 M 2 .. 74000E•01 .. 00214 -65 .. 6225 

1a49603E-06 100 M2 l • OOOOOE-06 .. 01 

50 M .001 10 -30 10 

3a 74007E-05 1 M2 2• SOOOOE-05 

50 M .oes 250 -1600206 23 .. 9794 

-----~----~---~---------------------~------------~----------

lo58841E-05 000685 STR lo06175E•05 ·1061752 

10 IN 00106175 10601752 -19 .. 73977 20 .. 26023 

00579712 100 M2 ·0387501 387 .. 5008 

10 IN 38075008 38750008 15 .. 88273 

10449281 1 M2 09687519 96870519 2 

10 IN 96607519 9687519 29086213 69086213 

------------------------------------------~-----------------

DO YOU WANT TO START AGAIN 
?N 
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TH J '::; F'FJ)C;F'Hl·I ! F!!_ CULJnr.·::; I :LJll ;:: F:CfU':' I· 'kl 1r:L FJ-!•:; 
TT :i::;:; 1.JF:F'.\' Flr'.:::J:F:L.L !:·11H:1 l·IHl::f·::; !if1 rr::;·:;Ul·!F'TIC1J·1:::; 
i::E.: CflF.'.EJ~-·uL TO EI ITF F: ~·11. ! un IT'.::; ri(:; r ! I [I] cnTEJI 

1 l.''.l: 
l t.i'. l 

·-::· 1 

DO \'OU \.'.IHl!T F1 T tfr" .IT THF-. ! !F'EF:'l iJF'E HF'.[f(' Fl .';;F f • 1:n:i::::.~:; 1 
-~·1 ! 

1n:i '·f'C1ti i.,11.'.::·:;~-1 T1_1 1.t,lF'tJl" 11rn ·rr·n·;;F ~·,n··rn c::iJI?F'.F:lrr 
--;·1'/ 

?l 

IF) , fr :i , 

EJ !TFT:.· EJI fJ F'U I I IT ! i'l Ii f! , I l·l!:r:; 1 i'i J 1·:·; HI ·ID TF·1: il 1·::;. HI u;; 
:~.;:~,: THE ( \) .::;1-·!C1l I[! 1 F:E : ·::1. T ! Cl) F CIF' ':;F'F.C I 1=11.. L I ·::;T 
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The following abreviations were used in this listing. They are as follows: 

V = Volts I = Amps A3 = Cubic Anstroms Window Min = Low Freq. Cutoff in Microns 
Max Microns= High Freq. Cutoff of the Filter, if any, in microns 
L( ) = log ( ) P = Photons STR = Steradians 

TUTi=:1L. F·1:ll·iCF' T .. i.THi·IC!:. 
r n : .. wn r:=:. : 1;:1rr:./f :·t· 

J~'.1:1·r1I1=~1i··11·· F·1 (1f .11~ .F1 1:::--1'T''T"E. i··i a 

:,,.1nTT'.::;,.·c1··i;::: 

~:.if:11)t:.~L."E".f ICi"f'l-1 
F'FYW i·!I 

J ;: 

·~:; F' [ C' Tr;,· 1:1 !. .. 
1: 1r:-·1·r"T' ./'.:::;·rr-;~, 

. l .::l 

IF' YOIJ 1 ... 1H1rr n LI t!Ff!F' F'L.111 T'/F'E' ( 11 ' CIF' 

0••1-t 
:' .i. 
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" J 
u l ::::.; 

.4 
a ::'.j. :::~; 

a~:; 

l,,l 

'' 1''1 

r,.11 .• 11._11.,1 

:''1:'"11''1:"'1 

p i'.:'.: :: :: ::-:: :: :: ::-:: ::-::;..:: >:: >=: ::< >:: >:: :: :: >:: ::·:: >< :: :: ::-:; :: :: I:::::::::<:;,:: 1:-:: '.·<;::-::I:::>:::· :: 
a t:'.1 :5 ;:,:: ::-:: >< ::.:; '.: ::::--:: >< >=::: ::::..:; :=-:: ::.:; ;:.:: ::<;: :: ::.:: >=: >:: >:: ::·:: ::.:: ;:.:: ::-:: :. :: >=: >:: '.: :: ::-:: '.=-:'. ><:: :: ::-:; :· :: 

::·:: :: :: :=-:: :=< :: ::;:.::::-:; :: ::::-::::.:: ;:.:: >< >< ><:=< >=: ::-:::=-:::: :: :=<>:: :: :: :: :: :: :: >< >=: :: :: ::< :: :: ::.:: '.::: >< >=:::< :=< :=< ;:.:: :=< 
:: :: :: =:::v:: :=< ::-.:::: :: ;:.:: :=<>=: >=: >=:::-:: :: :: :=<>=: ::-:: :=<:=< :: :: :: :: :=-:: ;:.:: ~: :: :: :: ': :: ><;: :: >=:;: ::::.:: :: :: ::-:; :: :: ::-:: >=: >=: >=: :: :::: ::::-:: >=::: :: :: :: ;:,:: 

a i~;I ;:.:::::::::::: :::=<><><>=:::-:::=-::::-::::<>=:>::;:.:: ><>=:::.:;::·:::: :: ;:,:::::: 
c '=)~; ;:..:;::<>:::=-::::·::::·::;:..:: >=::=--:;::·:::: ::'=<::.:;::::;:.:; 

l ::=::>::><>=::=<>::><>=:::-::>< 

Li 
1.1'~) 

l . ;::'. 
i 
J •• 

la::.! 
1 a ~=;~) 

1. 4 
l. 4'.~'j 

><>::::-::::-=:::-::>::!:< 
::::;:::::.=:::-:;;:.,:; 
1.,.1:.,.u •• 11 • .1 
1"

0

n°"1:··:i··~ 

::::>=:>:: 

'' .··, 

t 
T 
T 

T 
j 

T 

,. 
j 

,. 
j 

]' 

T 
.I 

T 

J----+--·--J----+----I----+----I----+----1----+----IG 
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PLANET: 
DESCRIPTION 

Planet is a very interesting program. It will list 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 longitude. 

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 0 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 SK Bytes long and the program will execute in 8K Bytes in 
most systems. 
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PLfit!ET 

1 t/if-i F'F.~ I t·iT II i E: AF'F~ IL. 75 i~t11T 24· i! 
110 DATA 1s0,10.2,143.2,22.3,22a.1,-11.3 
120 DATA 197.6,1.8,100.4,22.6,115.9,21 
1 :::0 PP INT 
1 4.(1 Pl? Hff 
150 PF.:Hff "::;;!Jt-1 MOON AND PLAMET:::; LOCRTOF.: 11 

1 60 PR I HT 11 LI :::;r L Hie::; 140 To 2::::0 FOP DATA DEscru PT I mt::; 11 

1 7(1 F.:EM n·~EU..IE MUMBER:::; Hi DATA L. IME 
1 ::::0 F-£M NUHBEF.:::;; ARE CiHfl f: DEC OF 
1 90 F.:EM un-iu:::; MAP::; JUP I TEP SATURM ::;UN :~:: MOON 
200 REM DATA LINE IS 110 
21 (i F£M ot·1L\' UHOLE" DEGPEE:::; U:::ED 
2c:0 F.:EM DATA I::;; TAKEt"i AT GMT 
2 3(1 PP I rff 11 GMT I :::; IM s I r·KLE HOUR " 
;'.:'. 40 pp Hff II ~~E::;T LOMG I TUDE::; - II 

E'.50 PRHff 11 :::;ourH L.HTITUDE:::; -" 
260 PRHff "DATA ORDEP I:::; :::;UM l...IENUS MAPS .JUPITEP ::;;ATURM MOot·1" 
c?ti PF.'.IMT "GMT I::; TIME AT 0 MERIDIAN ~·JHEM FIF-5T PRUff OCCUP::;;" 
C'. 75 'r'=57. 2'j57795 
277 Yl=i.57079632 
2:::0 PF-.'IMT 
29(1 PPHff "L I::; LATITUDE" 
:::00 PRHff "A7 J'.::; L..ot·iGITUDE" 
310 pp I MT II T9 I::; GMT II 
:::2(1 PF.:Hff "D7 E; DA\' OF MOtffH 11 

33(1 PF-:It·n " L, A7, T9, D7" 
340 INPUT L,A7,r9,n7 
35(1 Z=AB:::; i:A7/15) 
:::6(1 Z1=IMT (Z) 
:3'?'€1 Z2=Z-Z1 
3:::0 IF Z2>. 5 GOTO 400 
:::;: 9ft GOTO 410 
*X1 Z1=Z1+1 
410 IF A7<(i GOTO 430 
4E'.(1 GOTO 440 
43(1 Z1=-Z1 
44(1 T9=T'3+Z1+1 
45(1 IF T9<)3 GOTO 4 70 
460 GOTO 4'30 
47(1 T9=T9+24 
4:::(1 D7=D7-1 
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==l':.t(i T'3=T·~:9:i~i(I 

500 IF T9>2400 GOTO 520 
':i 10 GOTO 540 
!::i2~~1 T'3=T'3-24-f1(1 
':i:::;:0 D7=D7+ 1 
'540 .J?=L 
5 !:i(i PP I MT 
':160 PPHff 
':i70 PF:'.Hff II BOii\' ALTITUDE DEGF:'.EE~:; f!ZIMUTH DECi" 
5 :::o pp I MT II-··-·-----------·---------------------------·---·---------·------- 11 
590 IF 0>14 GOTO 690 
600 FTAD A 

6c~0 PEAD D 
63(1 L·.i=~4+l 
6 4(i IF W=6 GOTO 66(1 
650 GOTO 6::::(1 
66(1 O=T*'14. 9916 
6 70 GOTO 77(1 
6 8(1 GOTO 7:;:::(1 
690 F.'.ESTOPE 
7(1(1 l.-~=(i 

7 lti READ A 
?20 F.'.EAD D 
7 3~3 ~i=L·i+ 1 
740 IF W=6 GOTO 760 
? 5(1 GOTO 7'7(1 
76(1 O=T*i4. 49 
770 C:'.=A+O+A7 
7i::0 c::3=It/··r· 
790 O=T*1':i 
800 IF C2>1080 THEN 1000 
81 (1 IF C2 >9~3(1 THEM 1 ~ic'.0 

IF C2>720 GOTO :::::::l1 
IF C2>54(1 GOTO 9(1(1 
IF --· - -- GOTO 92(1 1_:c: .::·:.::i::.1::.1 
IF c:2> 1:=:~3 GOTO 94(1 
IF Cc'.< 1:::t1 THEt"i 960 

:::2t1 
::::.::~::1 

:::40 
:::51.) 
:::t.tt 
:::?€1 IF C2<~3 THEt-1 ·:.•:::i) 

:::90 GOTO 10:30 
·~1(10 :=<2=720-C2 
910 GOTO 1(t:30 

9 3(1 GOTO 1 ~3::::0 
94~) :=<2=:360-C2 
950 GOTO 10:3Ct 

970 GOTO 10:3(1 

990 GOTO 10:30 
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i 1~:.1t1(1 ::-=:i::= 1 ~3::~l;-c:c: 
1 ia 1 (1 c;crr c1 1 ~a:3121 
1 ct='f-i :==:E:=1 [i:::t1-C:;? 
1030 X4=ABSCX2)/Y 
1040 IF X4>Y1 THEN 1060 

B1=C3 

1 ~::i:=:n 
1 ti9(l 
11(10 
11 l!~i 
112121 
1130 
114~3 
1150 
1160 
1170 
11 ·::(1 

P=ATNCCSINCBl~COSCB1JJ/ 1- SIN BJ*COSCB1Jlt2Jt.Sl 
K=ATNCCSINCB1J~~OSCP))/ 1- SIN B1J/COSCPJJt2Jt.5J 
K6=F1B::; un 

IF ::<4·>\1 1 
IF >=:4<'/1 
TC- Kl >9(1 J.I 

TH Di 
THEt-1 
THE.t-1 

lE'.50 
1190 
1E:1ti i 1 '3li 

12(1(i IF K1<90 THEN 1230 
K2= 1 :::O-·Y i 

1 c'c'.CI GOTO 1 :;:00 
· 1 ;::30 K2=Ki 
1240 GOTO 1 :;:(1(1 

1250 IF K1>90 THEN 1270 
1260 IF K1<90 THEN 1290 
127(1 K2=Ki 
1 C:::::0 GOTO 13(10 
lc'.9(1 t:::2=1:::t:1-K1 
1'.-=:~-=-1~-=-1 IF r::::>Ci THEN 1::::20 
1:;:10 IF K<~:::1 THEti 1 :;::4(1 

1:?.:30 GOTO 1350 
1 :;:.:H::1 K3=-K2 
1 350 K4=KJ .. ···y 
1 ::::6~3 B4=-B3 
137(1 G1=K4+B4 
13:::0 G2=Af:S f G1 l 
1 390 r:;;5=G2*Y 
1400 H=ATN ( i:cos (p) *COS (Gi2)) / ( 1-CCOS (p) :9:CO'.:; CG2)) ·t-2) ·t·. 5) 
1410 H1=H*\' 
142(1 H3=Hff (Hi l 
1 4 3;;::1 H4=H 1 --H3 
1440 H5=H4*60 
1450 IF ::-;4>Y1 THEN 147(1 
1 46(1 GOTO 148(1 
147(1 H=-H 
14:::(1 
1490 
1510 

P5=P 
Z=ATNCCSINCP5J/COSCH))/(1-CSINCP5)/COSfHJJt2Jt.5J 
Zl =Z:¢:'r' 
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155€1 IF THDi 
1560 IF D3<0 THEN 1590 
1, 57t1 IF t:::";:! >'£:·;.:- Tf-fE~f .. i 1 Er 1 i~i 

1590 IF Z1>90 THEN 1630 
1600 IF Z1<90 THEN 1650 
16ii2i IF Z1>90 THEn 165(1 
1E,20 IF Z1<90 THE.]i i630 
16:.:::c1 01=Z1 
1 t=4·¥2~ i:;CiTCt 1 t:,f,Ci 
1 E.50 01=H::0-~z1 
1660 IF B3>0THEN 1680 
1670 IF 0 THEN1740 
1680 IF X2>0 THEN1700 
1 E:·~~-3 IF ;:.::2< §-=iTHEt t 17E'l! 
1 ;:'(10 

1710 
172~:::'1 

Ii5=C!1 
i::;ciTCi 1 7~~~3 

D5=360-·G! 1 
GOTO 1?9(1 

174~] IF ;:Q >~HHEt1 1 760 

1760 D5=180-01 
1 77l1 c;crT1] 1 ·1,30 
1 7:::0 Ii5= 1~:;i::}+-G!1 
1 7';.tO GOTO i::::oo 
1 :::f1t1 rit:.= 1 t·1·r (Lis) 
1810 IF D6>360 THEN 
1 :::2ti C~C1TC1 1 ::::4(i 
1 ::;·-=:~:-1 ~DE.=I1E.-::::f.~) 

1 :::4J.] 
1 :::5li 
1 :::6(1 
1870 
1 ~:::::f1 
1 ::: 13(1 
19(10 
191(1 

IF i,~=1 

IF ~=J=2 
IF L:.~=:3 

IF H=4 
IF ~·~=5 
IF 1·~=6 
PRINT 
PRHff 

GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 

1900 
;::~020 

2t1E.~=i 
;::120 
2170 
22E~~?1 

1920 PFUMT "DLST"; T9"DFfr'"; D7 
1 ·;130 PF-'.IMT 
1940 LB=t1 
1 950 IF H3< 0 GOTO 2(1(1(1 
1 '360 PRHH 11 '.::;IJH", H::::, DE. 
197ti IF H3>B GOTO 1990 
1 9::;::0 GOTO 2(1(1(1 

1990 LB=1 
2000 IF 0)14 GOTO 710 
201 (l GOTO 5'3~3 
202(1 IF H3<li GOTO ;:::04(1 
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c'.(i30 F'PIMT 11 UEtiUS 11
, H3, D6 

2040 IF 0>14 GOTO 710 
c'.050 GOTO s·::io 
2060 IF H3<0 GOTO 2090 
2070 IF L8=1 GOTO 8a90 
c'.O:::o PPHff "MAP'.::;"; H3:-D6 
2090 IF 0>14 GOTO 710 
C'. 10t-3 C~1]1·c1 5s:.-1~:1 

2110 IF 0>14 GOTO 710 
2120 IF H3<0 GOTO 2150 
2130 IF L8=1 GOTO 2150 
c:· 14~~1 PF: urr 11JUP I TEP" , H::::, Ii6 
2150 IF 0>14 GOTO 710 
c'.160 GOTO 590 
;'.:'.1 7(i IF H3<" 0 GOTO 2c'.00 
;::'.1 ~=:(j IF u::= 1 GOTO c'c!::.i~.:.i 
~::: 1 9(i PP I MT II '.:;ATUF.:t-1 ti , 1-1::::, D6 
2200 IF 0>14 GOTO 710 
C.'. c'. 10 GOTO 590 
2;::20 IF H3{(1 GOTO 2c'.4(i 
C:'. ;::: 30 PF.: Hff 11 Moon " , H3 , DE. 
;::240 0=0+15 
c'.250 T=T +1 
c'.26(1 T9=T9+HX1 
f'.2?0 IF T9=>C::400 GOTO 2291?.i 
228(1 GOTO 231(1 
E'.29(1 T9=T9-i'.::40~3 
230(1 D7=D7+1 
2310 IF 0>345 GOTO 2330 
c'.320 GOTO 59(1 
;:·::::::::o um 
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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 listed 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 line 190. With the DIM set at 256 
points, execution will require 25K Bytes in most systems. 

376 



180 REM THIS IS PSD 
110 REM THIS IS IN BASIC 
u:·o i:;::n1 
130 !?EM 
l 4(1 F.:E:M IT I::; i=1 F·rn·IF:F' '.::;PECTF.'.AL DDt:::IT"r' F'POCiPfll"1. 
150 REM IF Si IS 0 Il DOES THE TIME DC~AIN TO FREQ. TRANSFOF.~ 
160 REM IF 81 IS i IT DOES THE PEUERSE TRANSFOF.~. 
1. 7121 REM I t·iPUT ·::HOULD BE '.:;'/MM. FIF.:OUT THE PT, ( l -1--t-i/c~) 
180 REM FOR FURTHER INSTRUCTIONS SEE FILE 
1 17.1(1 II I t·1 ::·:: f C:5E.) , 1

'1
1 

( C'.5E, J , ~:; ( C:5i:t) , T ( 25E,) , Li ( 1 •31;:'.) , :21 

( 51 C1
) 

200 PPIMT 
;:::. i0 
i.:·2~:1 

.C'.::.;:(1 
c::4c1 
c::sc1 
C'.Ei0 
c:?c1 

PR r t·n 11 TH r ::: PPOCF.:AM CALCULATE'.::; POl·~EP ::;PECTRAL DEtt:; r Tr E:::;" 
PP I 1-n 11 Atm FH::T FOUR I EP TPAN'.'.:TORt·t::. 11 

PR nn 11 IT ix::E'.:; nm SLID 1 MG u 1 MDm·J'.:: fiHD At tE:F::AG n1c t ~·~ n-rnm·H Mr:;. 11 

PR I MT 
PP I MT 
Mt=IT ::-O:=ZEP 
MAT \'=ZEP 
MAT Z=ZER 
PF.'.Hff c::-::io 

:30(1 
::::i 0 

PF'Hff 11 HOL·J Mf1tfr' DATA F"OH1T'.:; DO \'OU ~-IAt)[ .. ::- 11 

I t-iPUT t·i 
:;:2~:1 

·;:.:~:0 

:~:40 
31:i(1 

PR I MT 
PR I t-n II HITEF..' "f'OUP DATFI II 

FOR I=i TO t·i 
I MPUT Z 0 ) 
ME::<T J 

::.:?t1 F·F.~It·iT 

(X & Y matrix; if both differ put X first) 
(followed by the Y data.) 

::::::0 PPIMT "H·IPUT THF. riUt·ff:EF'. OF :t:Ir:; PEP L·Htillrn·!. "(X & Y matrix are the same size) 
~:90 PPHH "THEN TYPE fl ( i:; , FOP AIJEF.'.AGES" 
40t1 PPHH "OP A i:;:::i, FOR no At.JEPAGING." (the x & y matrix are averaged together) 
4 i 0 I t··IPUT A, G9 
4i'.:'.~:i :::;i=ti 
43(1 PPHH 
4*:1 Ci=. 5 
45Ct Ti=1 
460 REM HANN WINDOW Ci=.5, T1=1. HAMMING WIND. C1=.46, Ti=1.i7 

4:::0 A3=A2/ (LOG ( c:) ) 
490 A4=INTCA3+.il 
':'i 00 F..'.EM A5 I::; THE # OF '.:;AMPLES TAKHi PEP :::EC. 
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::):~:~] 1~=1 /"A 
540 REM T rs THE SAMPLE RATE IN SEC. 
550 REM T < CF*.5l 
560 REM ~~ERE F IS THE LARGEST FREQ. PRESENT IN THE TIME DATA 
57'0 F6=A*T 
~;:::ft Fi=At: .. ...-FE, 
;::;90 fl'3= ( i +I A...-;=: J ) 
60ti PRit"ff 
61 (i PR Hff II Hi PUT THE :::TAPT HiG BIT AMD # OF BI TS TO BE '.:;f< I PPED. II 

620 HiPUT S~::'., ::;3 
630 E=CS3•1A-1J+S2J 
64~1 P=3. 14159 
6 5ti ~·J2= CA-" 1 ) 
660 FOR I=i TO A 
670 W4=CS2+CI-1J•S3l 

700 REM THIS IS THE X MATRIX INPUT 
? 11~1 PR I t·ff 
720 PPrr-n "DO You ~·~At·IT L·~It·n:1m.~IMG or-1 THE DfHFI? i: 1 roF.: YE~:~ 2 FOR t·m:i 11 

730 H1PUT LH (For the X matrix ONLY) 
740 IF Wi=2 GOTO 780 

FOR I=i TO A 
?60 
'?7(1 

>=: t: I J =>:: ( I J :i;.:c 1 :r:i: ( T 1 +::;;I t·i C p:.:r: ( I -1 J .·'°L·~2 J J 
tiD::T I 

?::::~) 

7'3l1 
PRHff 
PF.'.Hff 

::;:: 0[1 PF.'. Hff 11 HOl·J MAti\' I: I TS DO YOU ~·~ANT TO SL. I DE THE Y MF!TR I>=:?" 
f:1~3 IMPUT Pi 
820 FOR !=1 TO A 
830 W4=CS2+CI-1J•S3J 
840 'r'CIJ=ZCW4+Pi) 
::;::50 t-iD::T I 
::: t.121 Go:::ut: 12sc1 
870 IF S1>0 GOTO 1150 
880 IF CG9-1J=0 GOTO 1020 
:::90 M1=0 
9(i0 PRHff 
910 PRit·ff 11 p::m f#-1 :i 
92(1 PRH-IT 
•j::::(1 MC.'.=I) 
940 FOR I=1 TO A9 
950 A5=\' (I) 
96(1 A7=>:: (I) 
970 N3=INTCS2+.5+(S3•CI-1JJJ 
9:::0 t-14=IMT f!'B+Pl +. 5) 
990 PRIMT CI-1J,A7,A5,N3;N4 
1 0 00 HE::<T I 
1. ~~) H:i GOTO l 15(1 
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l !::-i ;::•f-i 

10:::::(1 
10*:i 
1050 
1 i::'!t=.~71 
107(1 

1·11 =ti 
PRHH 
PPHff II 

PP INT 
PPIHT II 

PPI t·ff 
1 (1:::0 t·i2=0 
1090 FOR 1=1 TO A9 
1 100 A7= C :=< ( I ) +\' ( I ) ) 

( :f:i:-1) 

1110 N3=INTCS2+.5+CS3•CI-1))) 
1120 H4= It·ff Clt::::+P1+.5 J 
1130 PRINT CI-1J,A?,N3,N4 
1140 t-JD::T I 
1 1 50 PR I t·ff 
1160 pp I NT II IF \'OU ~·j I '.:;H TO REUSE YOUF.'. OLD DFITA TYPE A ( 1 ) ' EL::E ( i:'.) • II 

11 7(1 I riF1LIT t:~E. 

1180 IF W6=2 GOTO 1200 
1 1 '3(1 GOTO 37t1 
1 EJ)ti PP INT 
1 :'.:'.10 PP I NT 11 TO HffEP t·1D·J DATA TYPE A C 1 ) , TO ::;TOP TYPE A ( c'.) • " 

1 C.:20 HiPUT i·~6 
1230 IF W6=1 GOTO 230 
124(l GOTO 24*3 
1250 REM THIS IS THE DOUBLE SUB 
1260 A9=C1+CA/2JJ 
127(1 GOSUB 139~::1 

12:::0 FOR K=2 TO A9 
1 C."3(1 L= C 2+A) -K 
1300 A8=XCKJ+XCL) 
1:=::1 rZJ E:=:=< ( ~<) ->=: f L) 
1 :::20 C=Y (KJ +Y (L) 
1.:::::n D=\' ( K) -\' CL) 
1340 XCKl=CA8*A:::+D•D)•{.25) 
1350 YCKl=(C•C+B•BJ•C.25) 
1360 MD<T K 
1370 REM X(1J IS THE D.C. LEUEL. 
1 :::::8(1 F.'.ETUPM 
1390 F£M TH I::; I::; THE FFT '.:;UB. 
140(1 REM s 1 r::; THE TPm1SFOF.'.M-··· n~u. TF.'.AMS. FLAC:i 
1 41 (1 REM :;:; 1 =(1 FOP TF.:Att:;FOF.:M :~:, = 1 FOP I Ml..J. TR Fl MS. 
142~3 F£M :=< () IS THE F.'.EAL :~:, 'r' () I:;:; THE IMAGIMAF.'.'r' MATF.'.I>=:. 
14::::0 F£M U ( :i I:;:; THE COS I ME TABLE. 
1440 L1=0 
1450 IF S1=0 GOTO 14:::0 
14-E.t1 ~:;~::=E. 

1470 GOTO 1490 
1 4 ~=:0 ~:;::::= 7 
1490 IF t:A4-L1J=0 GOTO 1750 
1 5(1(1 L 1 =A4 
1510 H5=(2•*-A4J/2 
1515 H1=2*-M5 
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1 ':i 2(1 t·i6= ( 1 +t--l!:i) 
1 ~;::::121 !17= ( t·it.+ 1 ) 
1 :::;40 F-=H 1 
1 ':i50 F'E:= i. .:::.:i:p) .. ·T 
1 S61Z1 ti:::=H~:.+ 1 
1 '570 r·i9=M:::+ l 
15:::0 t·l=HfT' ( i.H1 .. ·'A) +. 1) 
1 ~q~:-1 t·11=r·1+1 
160(1 M;::= ( ( :;::<i:M) + 1 ) 
16H3 U(1J=1 
1620 U i.M 1) =(1 

1630 u ( 1·1::::i =-1 
1640 UC!'12)=0 
1650 FOR I=2 TO M 
1660 FE'.=I ·-1 
1 6 70 TJ=Fc~'*'PE: 
1 6::K1 r::::=co::; i: T3 :i 
1691ZJ U (I) =T::: 
170(1 I i=Itl·l5 
1? i (I I2=~19- I 
i 7;;::(1 U ( I 1 ) =-T3 
1 7:;:1z1 U ( IE:J ==-T3 
l ?413 nD=:T I 
1750 L=1 
1760 FOR J=1 TO A4 
1 77~3 I5=L 
1780 L=2*-L 
1 7·;.1(1 G1=H1fL 
1 :::00 G2=G 1 
1810 FOR I=i TO I5 
1 :::20 G3= (I -1) :.:i:c;i 
1 ::::~~(1 Ci4=r.;;:~:+ 1 
1 :::40 G5=G4+M 
1 :::50 L·H =U (G4J 
1R~~ IF S8=7 GOTO 1890 
1 :::?ti ~·~2=-U ( G5 l 
l ;:::;::(1 GOTO i 90121 
1 :::90 i·j2=U I. G5) 
1 9€10 FOR K= 1 TO Ge: 
1910 I1=K+Ci3 
i '320 I2=I 1+G3 
1930 I3=IE:+G1 
1 '340 I4=I i +M5 
1 9 50 G6=~H •>=: ( I 3) -i·~2:<i: 'r' ( L::) 
1 ·;.16t1 REM G6 I'.:; THE PEAL AMII Ci"? E; THE IMAGH1AF.:Y MATRI>=:. 
1970 G7=W2•XCI3l+W1•YCI3J 
1980 SCI1J=XCI2l+G6 
1990 TCI1l=YCI2J+G7 
20(1(1 S ( 14) =>:: ( !2) -G6 
2010 TCI4J=YCI2l-G7 
C'.i:12c1 t·~E:=<T ~< 
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C.'. 0 3;;::1 t1G::T I 
2040 FOR K=l TO Hi 
C:'.05(1 >=: i:r:i =::; i:K:i 
;:'.060 Y 1J::::1 =T fK) 
i:.~.1~:i7(1 t,·~E::-=:T t=·· 
;:'.~]!::[1 t·iE:=<T .J 
2090 IF 81=0 GOTO ~l~U 
2100 FOR K=1 TO Hi 
2110 XCKJ=XCKJ/2 
2120 YCKJ=YCKJ/2 
c' 1 3~3 t·1D::T K 
2140 IF S1=1 GOTO 2190 
;:'.150 FOR K=1 TO Hi 
2160 X(Kl=XCKJ/N5 
2170 YCKJ=YfK)/ti5 
c'. 1 ::;::(1 t·-ID::T K 
;:: 190 PRIMT 
;:'. c'. (1(1 PP Hff 
2c::1 i;::1 PR I MT "FPEG!UEMCY BAMmH nTH = 11 

; Fi; " HEFffZ. 11 

222ti PRHff 
c.:c.:::::t1 PF.:Hff "FPEC!UEt'-IC\' PEF.: BIT = 11

; F1.·'l1s;" HEF.:TZ." 
. c'.240 PF.'. I NT 
2250 IF S1=1 GOTO 2310 
c.: ;:: 6t1 PP nn 
c'.27(1 PRINT "TYPE A C 1) TO PPH-ff THE FFT OP f 2) FOP THE PSD ONLY" 
22B(1 INPUT I.) 

c'.29(1 PPHff 
2300 IF U=2 GOTO 2430 
;;::·:::: lti PR I MT 
c\.=:2(1 PR Hff 
;:::::::::::0 PRH-ff " FFT 1:#-1 :i i: PERU ::-=: MATPn=: Y MATF.:r::-:: 11 

c'. 34(1 PR Hff 
2350 FOR V=1 TO N6 
2360 PRINT (K-1),XfKJ,Y(KJ 
c'. 3 70 1'1D::T K 
i:'.3B(1 PPIMT 
c'.39~:::1 FOR K=N7 TO Hi 
24@:::1 PRitff CK-1) ,::-::rK:i ,voc1 
241(1 NDff K 
24E.'(1 PPINT 
c'. 4 ::::a F-'.E TUF.:t-1 
c.::44€1 um 
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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 lists 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 0 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 length 
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 1 s are equal and represent just the odd square wave harmonics. This 
test shows that two windows may be calculated simultaneously without loss 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 1 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 1 s and PSD 1 s, this has been one of them. 
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T~IIS PROGRAM CALC~LATES POWER SPECTRAL DENSITIES 
AND FAST FOURIER TRANSFORMS. 
IT u:::ES Tl·KI :::L.. ID It Ki w HIDrn·~::: flt·m AUERFIG HiG t L·H t·mm.n t·iG. 

HOW MANY DATA POINTS DO YOU HAUE? 

EJffEF.'. \'OUP DATA 

?i1 
?1 
?1 

0 
?Cl 
?O 
?Cl 
?O 
?O 
?~:~ 

?O 
?1 
?1 
?1. 
?1 
?1 
?1 
?1. 
?1. 
?(i 
?(1 

?(1 
?O 
?(1 

?(1 
?O 
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T: !PUT THE: iiU!'!BEF'. UF. l:IT'.:; PER !.·IIHDCI~·~" 
THHI TYPE H i 1 :.1, Fen~· ritlEF::AGE'.:; 
OF:'. Fl C::'.)' FC!R nn fiUFPF!Git-iG. 

THE STARTING BIT AND # OF BITS TO BE SKIPPED. 

DO \'OU ~·~ArlT ~·IHiDCl!.IHiG OH THE flATff;:'(i FOP. YE·'.:;;, ;'.::'.FOP t·!O) 
?1 

;::: HEPTZ. 

FREQUENCY PER BIT l ~-IEJ?TZ. 

TYPE A rt) TO PRINT THE FFT OR f2) FOP THE PSD ONLY 
?1. 

FTT (#-1 l !~'.E:Fil) >< MATRI>=: 'r' MFffRI>=: 

-; 
.i. 

4 

7 
I 

14 
1 '5 

D ;:: 1 ;::~34 ~:.-1 i::. 
~·~ = i21i:.E. :3C.~4 I~ 

• 0114945 
= ia[1:~:i::.:355 

. 0:::91014 

-· D :3ti41 ·;:71 
• o;:: .. :.11014 

.0114945 

1 
.l. 

1-..:.-... -:1,,-, .. - •. -. c: 
r: r::.,1._:1 i' ",:1 ... :1...:1 ... J 

-· = 741 :.::t:,·:::E . 
• ~1ET '3~:'. [1:::: 

D i~:i 1~j7r::f.7'7 

== C1(1·~ 1 :~:7··,:.i 

- 11 [11t:I1 ~;·(;~ 
- D 1 E.7·7~31 ·7 
-- • i~i09 i::::74 
--= (11i~17~77 

- • 069;:'.:(t.3 
" ;:_·41 ~~!E,:3E. 

- • t1:::rr·~:::::~35 
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( :J:l:-· l) Y ~=iTRIX START ~3LID 

1:-1 

4 

II ::~: 1 ::::;:4'3E1 
II ~:l(1~i:::-;:i;:::7 

u i~:;::::~~(1(1(15 

= C1(1i::f. 1=.1c~12 

II Ci;21~.J 12:::7 
• 1~i(i~Y.=131 :;: 
p :':.':! i::l· '? ~~i(11 ::! 
' i,'.jij(l9':i43 

1 ~:; 11 (it:5!::;~:.~7E-·(15 

.. 
,,, 

.-, 
.:· 

... -. 
j, ,,,) 1::: 

I F YOl_I !·I E;H TO F'F u::::r \'OUR OLD DATA T\'PE fl f j ) ' E'U'.:;( f c'.) • 
? ·.·j 

F: E. TRf-it·l'.::;M IT Lfl'.:;T LI I iE 
l 

I i·IPUT THE HUMBER OF I:rr:::; t='[R ~·~HIDOH. 
THEN TYPE A r1J, FOR AUERAGES 
0 F.'.. A f c'.) , FOP t10 fil)[ F.'.l=iG I NG. 

INFVT THE STARTING BIT AND I OF BITS rn BE SKIPPED. 

!-·IOL·~ MAHY BIT':; DC1 '/OU ~·~FIMT TO '.:;LIDE THE' \' r·!f!TPI::<? 
?O 

FPEQUEt~Y BANDWIDTH - :;::: HEPTZ. 

FREQUENCY PER BIT 1 HERTZ. 

TYPE A (1) TO PRINT THE FFT OR (2) FOR THE PSD C~LY 
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·' 

: 
' : . 
' ' 

1 
'i 

' --! '.j 
: l 

IF YOU !) I :::;H TO r:;::EJJ:::.E" ';·our· OLD Dffffi T'/F•F." F! ( 1 I ;t E u:r I ;::·) • 

"? j 

J :· iF'UT THE i iUt'fE:EF:' nF PIT'.:; PEP ~)I t·ff!O!.·I. 
THEH T\'PE A ( 1) , Ff!P F1UEF:AGC::; 
0 P A t ;.::'.) • FOF'. HO r-~!UEPF!G Hi Ci. 

H!PUT "THE ·:::TflPTH!C I:IT F1r·lD # OF BIT·:; TO F:E ::;~::IF'F'F.D. 

?1, 1 

FP8)UENCY PER BIT 1 HEPT:?. 

T':'P[ A f i J TO F'PHH THE FFT OP (;~'.! FnP THF P'.:::D C!t!L \' 

!. ~~:-1 ) 

1 

i 
J. 1 

_, 

···1 
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-i .. -1 
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F \'O!.! i·i l':;f-! TO F:'[l.l'.;::E ';'CIUP i-LD DATA T'-.'F'f r::J ! J 1, EL·:£ Cc'.). 
?:1 

J'!f'UT THf:: [ iUMl:E:F' OF F: IT·:; PEP ~) HfflCll·~. 
THEli T\'PE A ( 1 ) , FCIF: F!!)F'F.:AGE:::; 
Cl F' A 1. ,::'. ·1 , FOP t·iO 1=11 _ lf:.T'.FlG H1G. 

FREQUENCY BANDWIDTH -

FREQUENCY PER BIT 

1 1 
l ;? 

~l- I: •.. 

'·-·' 
~· 

' ... '! 

[-~ 
' -

?' 
::: 

·::1 4·i 

TO Et-ffEP na1 DATA T\'PE A ( i) ~ TO STriP T\'PE fl ( ;:::- ) • 
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RAND 1: 
DESCRIPTION 

Upon execution this program generates random numbers between 0 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. 

LIM I TAT I ON.S. 

This program will store and execute in less then lK Byte of memory. 
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RAND 1 

10 REM GENERATES RANDOM #,S 0< X <1 
20 LET Fl=4 
30 LET Fl=A/3 
50 LET B=(A+Rl~~8 
60 LET R=B-INT(B) 
70 LET I=I+1 
80 IF I>100 THEN 110 
90 PRINT R 
100 GOTO 50 
118 LET I=0 
120 END 

RUN 

.988721231 

.238685931 

.296056223 

.682040811 

.173264307 

.544727012 
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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 lK Byte of memory. 
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18 REM THIS PROGRAM GENERATES RANDOM #,S BETWEEN X< R <~' 
i::::ci i:::-i:;;: I If!" 11 T"r'F'E: :r 1···1 THF: 1....c:11 .. 1i:::::::n.. l"·IUl"II:E:F: DE::::; :i: F'EI1 -::-:;.... 11 

JO I l"·IF'UT ;:.:: 
41~:1 ;:-:; "~:: I 1·· 1 T i: ::·:: ) 
41:'.i PF: I l'"!T II T\'F'F: I 1··1 THF: L.flF:CiF':::;T l"·IUl"IDFk -·\'-.. II 

~50 I l·IF'UT "r' 
•:::i ~::i 'r' ::::: I I fT' ( "r' ) 

'?O fl:::(I. 6~54Ji:: .I. 
:::::o f1::::j~~1:t.•: 11('11 
90 ..J::::J:i·rr fA) 
100 fJ".:::f'.1-·J 
110 R=INTrA~YtXt.~) 
li:::i:::1 I=l+1 
:l.:::'.:O IF 1 >100 THF'l"I 1.6(1 
140 F'f.::Ilfl" F: 
1 ':'.iO COTO UO 
1.6CI I:::::J::J 
1 '?0 [Jf[l 

F'Utl 

41 

..... ~ 
';· { 

LET Y=lOO 
LET X=l 

391 



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 N,A(N),A(N-1), .......... . 
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 3X 3 

- 7X 2 + 4 = 0 
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·:::OL..UE 

JU DFITA 1E:?.:::: 
:;:: 0 0 F::EAD 1:i:::: 
310 IF 08 = 1E38 THEN 340 
:;:: i'.:'. ~3 PESTOPE 
330 GO TO 430 
:;:: 40 PR I NT 11 r r1::;TPUCT I mt::: ? i: 1 =MI H. 
::;:: 50 I t·iPUT 00 
3 6ti IF 00 = 1 THD·i 19::::0 
370 IF 00 = 2 THEN 1960 
3:::(1 LET 09 = 09+1 
::::.:·::io 
4(10 
41 ~:1 
4;;::0 

IF 09>3 THEN 9999 
PRINT TAB(INTC36~RNDC09))); 
GO TO 350 
T•TM ,.L.l.a.; 1 

4 30 LET G:::=(I 
440 PPit-iT 

. 45(1 LET C1=0 
460 LET Di=i 
470 LET 0=0 

49(1 PRH-ff 
".':i[i(i F£AD r·1 
510 LET Ni = N+1 
520 LET Ml = N-1 
530 IF N=0 THEN 9999 
;:;40 Pl?INT 

n 1 

C~=AL.L J • a • ~:.lf-1 I C:H II ; 

OP c'. • • • ~·JHICH II; 

5 5(1 PR I NT II POLYNOMIAL MUMBER II ; G8; II I'.:; OF OPDER II ; M 
56(1 PRHff 
57!~1 PPINT II 

::; :;::(1 PF.'. I l'ff 
5'3(i PF.'.INT II 

COE FF I CI EMT'.:; ( IM DESCEMD I t-iCi OF.'.DEP) APE: 11 

600 FOR I = 1 TO Ni 
6 1 (1 READ A C I l 
620 PF.'.INT A (l) ; 

630 LET BCil=ACIJ 
640 ND-::T I 
6 50 PF.'. I t·ff 
66(1 PRINT 
6 '?(1 pp I NT II THE F.'.OOT II ; 

680 IF N>1 THEN 710 
6'3(1 PF.'.Hff 11 rs: 11 

?0(1 GO TO 720 
71 (1 PF.'.INT 11

'.:; ARE: II 
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7i:'.(1 Pl?Hff 
730 IF N<=2 THEN 1420 
740 IF ACNiJ=O THEN 1500 
?i:;o IF (t"-1/2-·If!Tf!'i· .. 2) )=(i THEt-1 78(1 
?6(1 GO'.::;IJB 160(1 
7 ?Ci GOTO 73(1 
?::'.:(1 IF AB'.:; fA fM1)) < 1. E·-25 THEN :::2(1 
790 LET P=ACN)/AlMi) 
800 LET Q=ACNiJ/AfM1l 
:::: i (i GOTO :::40 
::: c'.0 LET P=A ( M) 
:::: :;::o LET Q=A C Ni l 
840 FOR I=i TO Nl 
850 LET XCIJ=ACIJ 
::;: 6(1 ND::T I 
:::: 70 GOSUB 1550 
880 FOR I = 1 TO Mi 
890 LET BCIJ=XCIJ 

9 10 LET F.: = >=: C ~·i) 
920 LETS= ACNi) - P*XCNl - Q•X(Mll 

940 LET XCNJ = -P*XCM1l - Q•XCN-2J 
9':i(1 LET D = ><(Mi) -t-2 -· :>:: frD •>< CM-2) 
03! 6(1 IF RB'.:; CD J > 1. E -f'.5 THEN 990 
97(1 PRHff ":::;oLUTIOM unoBTAIMABLE ~·HTH THE; PF.'.Cn::;;F.:fiM." 
9 :::0 GOTO 44t1 
990 LET Pi = P + CR•XCM1l - S*XCN-2Jl / D 
100~ LET Qi= Q + CS*XCM1l - R*XCN)) ~ D 
1 Ci i(i IF AB3 f P ) > 1. E-·25 THEM i 05(1 
102(1 IF AB'.::; (F' 1l ··,. 1. E··--;~~5 THEM l 050 
1030 IF ABSC QJ > 1.E-25 THEN 1060 
1040 GOTO 1070 
1 176fi IF ABS C P 1 /P-1 ) >. (1~:10001 THEH 1 ~:170 
1 ti60 IF ABS ( G! 1 /G~-1 ) < . (1(1(10(11 THEN i 190 
i 1~17~3 LET P=P 1 
1 ~3::::e LET O=O 1 
1 0 9~3 LET C 1 =Ci + 1 
11 (i0 IF C 1 =Di *-25 THEM 112(1 
1 i 1 t:1 GOTO :::40 
1 12~:1 PF.'. I MT 
11 ::::~:1 GOSUB 1920 
i 1 *) IMPUT Kl 
i150 IF Kl=i THEN 1170 
i 1 6(1 GOTO 440 
11 ?ti LET Di=Ili+1 
i i ::::0 GOTO ~:::4(i 

i1'30 FOR I = 2 TO Ml 
i c'00 LET :i ( I) =B (! ) 
i 210 ND::T I 
1220 LET N=M-2 
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LET Ii=F;:¢-:F1 -4~*-!) 

1240 IF 0 lHEN 1340 
1250 LET D=9)RCDJ 
1 c~ E:Ci F1~~ i r~1r It 

l C'.?li LET C:1 = ~~ 

1300 LET Ni = N+1 
1 31 ~:1 LET M 1 = !i-1 

1 :360 LET C 1 =ti 
1 :::7(-i LET Di==i 

l 390 LET r·H = N+ 1 
14(10 LET Mi = !i-·1 
i 4 i ~Zi C~1J TC~ 7 4~.J 
1420 IF N=l THEN 1480 
1430 IF N=0 THEN 440 
1440 LET P - B(2) / BCil 
1450 LET Q = BC3l 
1460 LET r·~=(i 

i 4 7~i Cil]TCi l 2:3[i 
14'.:::0 PF.'.Hff II "; --t: ( 2) / .B ( 1) 
149(1 GOTO 440 
1 :=; !7JC'i PR I MT 11 ~2i a 00 (i(i(i 11 

1 5 1 (1 LET N 1 = r·1 
1 520 LET r·i = H-1 

l 54(1 GOTO 73(1 
l 1:i 50 LET ::-:: ( 2) = ::-=: f ;::: :·1 -· f=':!k::< f 1 ) 
156(1 FOR I = :: TO t·i 
1570 LET XCil=XCil-P•XCI-1)-Q•XCI-2) 
1580 tlD::T I 
159(1 F.:ETU!?M 
1 ;::,!7!!71 IF B (2) -· (1 THEN lE/::f1 
1610 LET X = -BC2) / BC1J 
1 6cJ:1 GOTO 164(1 
1630 LET X = -BCN1J / BC1J 
1640 LET F=Vi 
1 650 LET F 1 =l2i 
j 660 FTlF.'. I = 1 TO H 1 
1670 LET J = Ni - I + 1 
1680 IF BfJJ=0 THEN 1720 
1 ;:::, '=:!171 LET F = B ( J) :i:i::=<'l ( I -1 J + F 
1700 IF I = 1 THEN 1720 
1710 LET Fi = CI-1J•B(JJ•X~CI-2J + Fi 
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1 7'6(i LET C1 =Ci +1 
1 7'7(1 IF C 1 =lH •25 THEti 1 790 
1 7'B0 GOTO 1 i:"A~J 
1 79(1 GOSUB i 9C.:0 
l :;::(i(i IMF'UT Ki 
1 ::: 1 (i LET D 1 = D 1 + 1 
1 :::2(i IF K 1=1 THEt·i it=.4i::-1 
1 :::3(1 GOTO 440 

l ;:;st1 f._ET t·i==t·i~ 1 
1 ::::53 LET t·-l 1 =M+ 1 
1 :::56 LET M 1 =H-1 
1860 FOR I = 2 TO N1 
1870 LET ACIJ=BCIJ+Xt•ACI-1J 
1 :::::::0 LET BC I J =AC I J 
1 :::90 ME::<T I 
1 90(i PETUPN 
i ·:H 0 :::;TOP 
1 ·;120 PF.'. r MT "THE soLUT 1 OM DID HOT c:otilJEPGE AFTER" ; c 1; " r TERRT I ON'.::; TO 11 

1 ·;1 :::~1;::1 PR I MT "COt·ff I t·i!JE THE SOLUT I ot·i FOP 25 MOPE I TEF.:AT I Ott::; TYPE 1 " 
1940 PF.'.Hff "OTHEPIH:::;E TYPE 0. "; 
1 ·;143 IF Ci <75 THEt·1 1950 
1 '346 PFUNT " At·iSL·~EF.:::; MAY BE IMACCUPATE. 11

; 

1 950 i?ETUPH 
196ti PPIMT 
19·70 PF.'.Hff 11 THI:::; PPOCF.:AM FIMDS F.'.OOT'.::; OF POL'rlK!MIALS BY BAIP:3Trn·P:::; METHOD. 11 

198(1 PPIMT 
1 99€1 PP I MT "To ti:::;E, EtffEP DATA r N DATA :::;TATEMEnr::: As FOLLOl·4'.::;: " 
C.:(1(i0 PPHff 
C::01fi PPIMT" 
C.:020 PPHff 

::::o DATi=1 n, A a··i+ 1 :r , A u-o , ~:i n·1-1 :i , • • • , A 12 :i , Ai: 1 :i 11 

2o::::e IF 00 = 1 THEM '3999 
21214(1 PF.'.IMT "~·~HEPE M IS THE OF.'.DER OF THE POLYMOMIAL AND" 
205(i PRINT "A ( I+1) I::;; THE COEFFICIDH OF THE I-TH DEGREE" 
2060 PRIMT "TEF.:M. MORE THAM OME DF!TR LHiE MAY BE U'.::;ED" 
c:07~3 PRIMT "TO ::;;UPPLY COEFFICIEMTS FOR C1!"1E POLYtiOMIAL.," 
20BO PF.:IMT "AMD ADDITIOtiAL POL\liOMIALS MAY BE ::;;()Ll..JED 1]M 11 

2(190 PF.:IMT "A SIMGLE F.'.Ut-l BY SUPPL'i'IMG DflTA FOF.: THEM OM" 
E: 1 (i(i PF.'. I MT II SUBSEC!UEtff DATA LI MES ( t·K!T BE'r'OMD L. I ME 299) • II 

2110 PRINT 
c~ 12li PRINT 11 CAUTIOt-1: THEPE RF-E A FD·~ T'r'PE:::; OF POLYNOMIALS" 
2 i3(i PF.:IMT "~·~HICH THI::; PF.:OGRRM IS UMABLE TO SOLl..JE. PROGF.:AM" 
c:: 14~3 PP I NT "i·J I LL :::;o r r·m r CATE Arm Go OM TO MD::T CASE. ALSO, 11 

~::'. 1. 5(1 PP I NT "FOR HIGH OF.'DEF.'. POL Yt-IOM I AL'.::;, PF.'.OGRAM MAV REG!U I RE 11 

2160 PRINT "MFIMY ITEF::ATION::;;, ::;;o PUMMIMG TIME CAM BE HIGH. 11 

c: 1 7(1 DATA 0 
'3999 Et·m 
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1121 Df!Tfl J ; ;:: , C 
11 DATA 2,1, ,~ 
1 ;:::: Df!TFI ·~::, ··:, -.. ? , U' 4 

C:OE:F'F IC IE" I ·IT::;:; ( I;· 1 T1E:C:[! f[! 11···!(; OF:'DE.F'.) Fil?E" P 

POLYNOMIAL NUMBER 3 IS OF ORDER 

.... ,71 
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SPHERE TRIAN: 
DESCRIPTION 

This program solves spherical triangles that lie 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: 

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

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 
list 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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1 121 GO TO .:F:4 
1 00 DFlTfl l E50 
l 0c'. PPHff 
1 0 4 PP Hff II ·:; F' H [ p I c A L T R I A t-1 G L E 
11216 F'Pit··IT 
1 ri :::: PP I t'ff 
1 113 LE.T L -· 0 
112 LET P - 3.14159265 
114 LET C - 180/P 
1 1 6 F.'.E:AD DO 
118 IF D0 = 1E50 THEN 9999 
120 READ M0, T0, N0, Di, Ml, Ti, Ni, H0, J0 
i22 LET L ::-.:: L+l 
i E'.4 PF.:HH"CA::;[ t·1UMBE.F:.'"; L 
ic'.6 PRir-H 
l ;:;:·::: PP I HT 
i-:::e PPHH"LOCAL POSITIOM:" 
132 PPHff 
1 ::::4 PPHff AB::; i:D0); "DEC 
i36 IF D0 < 0 THEN i42 
i:::::::: F'RINT"t·10RTH "; 
140 GOTO i44 
14;:~ PPiiH"::;OUTH II; 

i44 PRINT"LATITUDE" 
i 46 PF.: Hff AB::; (TO) ; II DEC 
148 IF T0 < 0 THEN 154 
1 50 PR I MT II !•.IE::;T II ; 

152 
i54 
156 

GOTO i56 
PPHH"EflST II; 

PPINT 11 LOMCiITUDE 11 

PRINT 
PF.:ItH 

II; M0; "MIN 

i64 
166 

PR I MT II REMOTE PO'.:; IT I OM: II 

PF.:IMT 
PPitH ffB::;:;(D1); "DEG 11 ;M1; "MIM 
IF Di < 0 THEN i74 

17'0 PPit·H"NOPTH II; 

1 ?'f'. GOTO 1 7E. 
1 74 PRHH"::;OUTH 11

; 

1 76 PRHff 11 L.ATITUDE 11 

i ?'8 PRHff Fl:B::;:; fT1); "DEG 
180 IF Ti < 0 THEN 186 
i ::::E'. pp I t·ff 11 l·jEST II ; 

II H-H; "Mit-1 

II a 
; 

II • , 

II a , 

II a 

' 
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iC::6 PPI!-IT"EAST "; 
i ::::::: PF'. I NT II LONGITUDE II 

192 PPHff 
194 LET M0 - M0/60 
196 LET N0 - N0/60 
198 LET Mi = Ml/60 
200 LET Ni - N1/60 
202 IF D0 >= 0 THEN 208 
c'.04 LET D(i = (ffE:'.::; (I)(i) +M(i+90) .--··c 

208 LET D0 = C90-CDO+M0))/C 
210 IF Di >= 0 THEN 2i6 
212 LET Di = (ABSCD1l+M1+90J/C 

216 LET Di = C90-CD1+M1JJ 
218 IF T0 >= 0 THEN 224 
220 LET T0 = -CABSCT0J+N0)/C 
C'.C.:2 f~CiTC~ ;:~.2f. 
224 LET T0 = CT0+N0l 
226 IF Ti >= 0 THE~ 232 
228 LET Ti = -CABSCT1l+NiJ/C 

232 LET Ti = CT1+N1)/C 
234 LET T = ABSCT1-T0l 
236 LET F = COS(D0J•COSCD1J+SINCD0l*SINCD1l*COSCTl 
238 LET Fi = SQRCABSC1-Ft2JJ 
240 LET Z = ATNCABSCF1/F)J 
242 IF F >= 0 THEN 246 
;:;·44 LET Z = P--z 
246 LET G = CCOSCD1l-F•COSCD0J)/(Fl*SINCD0Jl 
248 LET B0 = ATNCABSCSQRCABSC1-Gt2))/G)) 
250 IF G ~= 0 THEN 254 

254 IF (T0-T1J >= 0 THEN 258 
256 LET B0 = 2•P-B0 
258 LETH= CCOS(D0l-F•COSCD1JJ/CF1*SINCD1ll 
260 LET Bl= ATNCABS(SQRCABSC1-Ht2)J/HJJ 
E:62 IF H >= 0 THEH 266 
264 LET Bi = P-B1 
266 IF CT1-·Hfl >= (i THEM 271?1 
268 LET Bl = 2*P-B1 
270 PPIMT"LOCRL HOUP At·1GLE (AT t··IOPTH POLE): II 

c'.72 PPHff 
i:'.74 PPit·ffit·ff C 10*-T•C+. 5) ....-10; "DEG" 
c::76 PfHrff nff c T*-C l ; "DEG "; 
C.:?::: PF.'.H-!T Hff(60ti*-(T*-C-nn'i:r*-C) )+.5)/10; "MH·I" 
280 LET H7 = T*C/15 
f'.:::2 LET M7 = (H?--Hrr (H7) ):¢:60 
284 LET S7 = CM7-INT(M7JJ~60 
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;:::·:::6 PF.'.Hff Hff !H?'); "HF.'.::; 
C.'. ::: !:: F:F.~ I t···! T 
,::- 90 PF.'. Hff 
c-92 PPI!'ff "ZEnI TH i:cF.:EF!T crF..'.CLE) DI'.::;TAt·1cc:;: 11 

;::'.94 PF.: nn 
c'.'~16 PF'.HiT IHT ( i0:9:Z*-C+. 5) .. ···u:1; "DEG" 
c"::i:::: PF'. nn HH 11.:i:c :i ; "DEC ":. 
:: 00 PF'. I r-F I r·ff i: i=:.00:.:~ i: z:i:i:c- I t·ff i: z:i:i:c :i ) +. s :i / i ~i; 11 Mr r!" 
302 PF.'IHT Ir·ff r;::,oo:i:i:z~c+. 5) /iO; "r·iAUTICAL MILE::;" 
::::04 PF'.Hff nn- i::::.oo*Z'*-C*t=.o:::c1. 2/52BfH. 5) _...10;" '.:n"ATUTE MILE::;" 
::ot:. PF.'.Hff 
::0:::: PPHff 
=:: l 0 PF.:IMT"TF'.UE F.:EAF-:I r·1cs i:GF.:EAT c IF.:CLE coup::;E::;:i : " 
:: l ;::· PP I MT 
:::: l 4 PF.· nn" PE MOTE po::; IT I 0t·1 FROM LOCAL Pei:::; r r I on: " 
::16 PF.:Hff HIT ( 10*-I:O*C+. 5) /10; "DEG" 
::1::: PPI!·ff It1T(Bli*C); "DEG "; Il'fff600*fBt1*-C-It-iTt:B0*C) )+.5~1/10; "t·iit·i 11 

J;::'.0 PF.:IMT 
3i:::2 PF.:IHT 11 LOCAL Po::nTr0t·1 FF.:OM PEMOTE PO'.:;rrroM: 11 

:::24 PF-'Hff Hff ( 10*B1*C+. 5:t .. ··10; "I!EG" 
3c'.6 PPHH HffCB1*C); "DEG "; U-ff(600*CE:1*-C-HffCB1'*'C) )+.5) .. ··H:i; "Mit-1 11 

330 PPHff 
:::32 PPIHT 11 RLTITUDE (F-'.EMOTE C:ELC::;TIAL po::nTIOt-1 11 

:~:34 PPHff 11 ABO!)[ LOCflL POSITIOM HOF.:IZON): II 

3::6 PPINT 
33B LET A7 = 90-Z•C 
340 LET AB = ABSCA7l 
:::42 IF A? < 0 THEtl :::4B 
344 PRINT INT(10~A7+.5)/10; 
'.:::46 GOTO 350 
348 PRINT -1~INT(10~A8+.5)/i0; 
350 PPIMT"DEG" 
352 IF A7 < 0 THEN 360 
3i:;4 PP I HT Il·IT f A7); "DEG II; 
356 PF.:Hff Hff C6li0~ i:R7-Hff (A7)) +. 5) /10; "MH·I" 
:35::: C:;1JT'C1 :3f.4 
:::6(i PPHff -1~IMT (f1::;:); 11 I1EG II; 

362 PPHff INT (600~ (Af:-Hff (A::::n) +. 5J /H:i; "MH-1" 
364 PF.:Hff 
::::66 PF.:IMT 
368 IF (1+H0l*C1+J0) = 1 THEN 41B 
3 7li pp I MT II OB:::;EF.:UED ALT I TUDE: II 

:3 72 PF.: I MT 
374 PRIMT H~); "DEG II; .Jo; "MIM 11 

376 LET Hi = H0 + J0/60 
37::::: PF.:Hff Hff ( 10ff*'H1+.5) /H;m; "I!EG" 
3:::~3 PF.:IMT 
:::: :::2 F·F.~ I t·1T 
:.::::::4 PF.:IMT"LHlE OF Po::::;rrroM:" 
::::::::6 PF'.Hff 
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388 LET 14 = b0~CH1-A7l 
3 90 pp I HT I t·ff ( 1 ~;1;.:i:Ar:·:; ( I 4) +. 5) / 1 ~3; II MI LE'.:; II ; 

392 IF I4 > 0 THEN 398 
394 PPHff 11m·.!A\' "; 
396 GOTO 4~Xi 
39::: PF:Hff 11TOHAPI6 II; 

41~'1(1 pp Hff II Ot·i LI ME BE.:AP I NG JI:; 
402 IF 14 > 0 THEN 416 
404 LET B9 = B0:¢:C+180 
406 IF B9 > 360 THEN 412 
4 (1::: pp I MT I MT f 10:-::i:r:9+. 5) / 10; II DE GP EC:; TPUE II 
4 1 (i GOTO 41 ::;:: 
412 LET B9 = B9-360 
414 C~CtTCI 4~]:::: 

416 PPIMT Hff ( 10'*'B0:¢:C+. 5:t ... ··u:1; "DEGPEES TPUE 11 

41::: PPHff 
420 PPHff 
4~::'.2 PPHff 
4,:'.4 PF.'Hff 
4c'6 PPHff 
4c'8 PPU-ff 
4:;:(1 GOTO 116 
432 PPHff 
4 ~34 PP I t·ff" THE ' '.:;PHEPE, PF.:cn:;PAM '.:;oL uc:; SPHEF.: I CF1L. TP I AMGLE'.::; HAU I t·1c;; 11 

436 PRHff"THE RPG< FIT THE MOF.:TH POLE At·m THE OTHEP TMO COPMEPS I1EFH1ED" 
4:3B PPIHT"B\' THEIF'. F'.ESPECTIUE LATITUDE'.:; AMD LOMGITUDES. DATA FOP AS" 
440 PPIHT"MAM\' CA'.:TS FIS DESIF.:EU MA\' BE Et"ffEFED '.::;uccc:;Sil..JELY IM DATF!" 
442 PPINT"'.:;TATEMEMT'.'.:; 10-99 IM THE FOLL.rn .. JHiG FOPMAT: 11 

444 PPIMT 
446 PF.:Irff" 10 DflTFi LTD,LTM, LGD,LGM, PLTD,PLTM, F'.LGD,PLGM, ALD,ALM" 
448 PPHff 
4 5t1 pp Hff II ~·~HEPE EACH PA IF.'. OF t"ilJMBEP'.::; SPECIF I ES A LOCAT I OM IM THE FOPM II 
45c: PPHff", IIEGREE'.::;, MIMUTE'.::;, AS FOLLOMs:" 
454 PF'.I!'iT 

PR I MT" 
45B PPINT 11 

460 PPIMT 11 

462 PF-'.Hff" 
464 PF.'.Hff" 
466 PF.'.Hff 

LTD,LTM 
L.GD,LGM 
F.:LTD,PLTM 
~:LCD, F:LGM 
ALD,ALM 

= LOCAL LATITUDE" 
= LOCAL LOMGITUDE" 
= ~'.EMOTE LATITUDE II 
= REMOTE LOMGITUDE" 
= OB'.:;EF.'.l..JED F"iLT I TUDE (IF AM\') II 

46:::: PRHff" 
4 7(-1 PR I NT II THE DEGF£E 
4 71 PP I MT" 1..JAUJE:::; AS 
472 PF'.IMT"ALTITUDE, 
4?4 PF'.IMT 

FOP SOUTH LATITUDE'.::; AMD EAST LOMG I TUDC::;, EtffEP " 
1-.Jf!LUES AS MEGATil..JE MUMBEF.:S AMD THE MH-IUTE" 

PO'.::; IT I I)( t"iUtl.BEF.'.S. IF THEF.'.E I::;:; MO OBSEF.'.UED II 
SET RLD mm ALM EOUAL ro ZEF.:o. " 

·;.1999 EMD 
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i 
J. 

1:.~::1 

':'1·::1 m:c 
3 HF::·::; 

• 6 TIF:C:i 

i·IH·I 
l·i T ti 

61:"'1 l·i It i 
r.::;·:,1 i'I I II 

I !i IF'.TH LJ!T T TUT.it 
i.·.!F'=;T LJil iCi 1 TUTI[ 

j iCIF;:·rH 1 .. 1=rr IT! ffi[ 
i:,!i~·.:~;1· I .. r.·H"-1(~; I -r·1. f[JE. 
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DE.I.:; 4 !·i T! i 

TTIClil~ 

F!LT I TU[![ I F>[!·iOTE CEL.i:.. J TT I Cir i 
HT:Cil.1[ L..C!Ci=1L F'C1'.::; l TI Cli"I HOF' I :?Ci! i ·1 : 

·:::? fl[(; 

~~::·? TIF,c:;; t·I I 11 
3?1 

A ~:·::: Ill~~! .. .:1 

I liC 
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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 list 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 
llK Bytes of memory. 
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1 :::'! pp I HT !i ·:;T:=iF.'. LOCAT I oti PPOGRAM II 
c'Ci F'RHff "r·iOPTH + ::;OUTH - EA::n + ~·lE'.:::T 
:;: ~~i F:F: I t··~T 11 F-CJF~ E::<AC:1.. F~F.~ IE~::; ·r··(F•E i n 

4l1 PF.:Hff II FOP APPPO>:: T\'PE 2" 
::; 0 I !·{PUT ~·~·3 

60 IF W9=1 THEN 160 
70 IF W9=2 THEN 80 
::: 0 pp Hff II A2 I::; THE DAY OF THE \'FAF.: II 

II 

'·H·1 PRHff" A3 I::; THE :::~Cit-1E TIME C24 HOUP DECIMFIL) 11 

1 Ota PP r MT 11 L LAT r TUDE: DEGREES 11 

1 1 0 pp I NT II AE: , F!3' L' II 

120 INPUT A2,A3,L 
130 .J7=L 
140 B6=100.025+CA2•.985l+CA3•15J 

· 1 50 GOTO 240 
16~3 PPHff "F!2 A3 GHA AF.:IES DEG Mit-1" 
170 PPINT 11 L, Li LFffITUDE DEG MIM" 
1 :?:0 PF.:IMT "A7 A:~: Lot-K~ITUDE DEG MIM" 
1 '~H-1 F=F.~ It-1T 11 A2, A:3, L, Li, A7, A::::" 
200 INPUT A2,A3,L,Li,A7,A8 
210 J7=L+CL1/60) 
2 2(1 PF.: I t·ff 

240 ~·J=(i 

25(1 PRINT 
c'.6(1 PPHff 11 '.:;TAF.: !="iL TI TUDE I!EGPEE::; AZIMUTH DEG" 
!::'. ?0 PF.: I t·iT II -----·-·--·--------·--·------·---------------------·----·-------

11 

c'.90 IF A=4f1(1 GOTO 328(1 
300 C2=:B6+A+CA1/60J 
310 F.:EAD D, Di 
320 C3=CD+CD1/60))/57.2957795 
330 IF C2>1080 THEN 530 
340 IF C2>900 THEN 550 
350 IF C2>720 GOTO 410 
::::6t1 IF C2>54ti GOTO 430 
37t1 IF C2>:360 GOTO 45(1 
3:::(1 IF C2>t::::0 GOTO 47€1 
:~:90 IF C2< 1:::(1 THEM 49~3 

4 0~3 IF C2< 0 THEt-1 51 ~~1 
410 :=-=:2=?2t1-c:2 
420 GOTO 560 
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~1. ·:3[i ::::c~=?c:ri-c:c~ 

.::1 4 ~~i GOTO '.::~f.O 

.:l 5(1 :=::2=:3t::t1-C:;~ 

.::1. ·?ti ::-::;=:=:=:t.t1-c:c~ 

~1 :~:(1 CiC~1~1] ':iE:1~:1 

i:l ;~~::.1 ::·::£:;=-C:C~ 

~~;1~j0 c;c1TC1 5Es0 
~~; i t1 '.:<E~=-C:2 

~; 20 C~CiTi] 5E:r1 
::-:; :3t1 :=<C.~= 1 (1;::~]-C:2 
~.) ::.J,. t~i C:iCff C! St.:.(1 

~5 5li ::<2= 1 ~1::;:;f;-C:f1 

560 X4=ABSCX2J/57.2957795 
570 IF X4)1.57079632 THEti 590 
580 IF X4<1.57079632 THEN 610 
590 X3=3.14159265 -X4 
6 O(i GOTO 620 

660 P=ATN! (:;:;rr·i(B)=*'CC6t:B1) )/(1--(:3Ii·i Bl*-CO::;(Bi) )lc')l.5 
670 K=ATN(CSINCB1)/COSCPJJ....-fi-(SIN B1J/COSCPlll2Jt.5 

690 Vl=ABSCKl*-57.2957795 
700 IF X4>1.57079632 THEN 780 
710 IF X4<1.57079632 THEN 720 
720 IF Ki>90 THEN 740 
730 IF K1<90 THEN 760 

7c:;r-i CiCiTCt ;::::3~3 

7 E:t1 ~<2=t=:~ 1 
7 7~) GOTO ::::30 
780 IF K1>90 THEN 800 
790 IF K1<90 THEN 820 
::;:(10 K2=K1 

::: 2~3 ~<2= 1!'.::t1-~:::1 

830 IF K>0 THEN 850 
840 IF K<0 THEN 870 
::!50 r<:3=J<2 
:::t.0 GOTO ::::80 

·~10(1 G1=K4+B4 
9 10 G2=ABS CG 1 ) 

930 H=ATNCCCOSCPl~COSCG2J)/(1-CCOSCPl*COS(G2l)t2Jt.5J 
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940 H1=H~57.2957795 

980 IF X4>1.57079632 THEN 1000 

H=-H 10(1(1 
101(i 
1 (i20 
1 (i30 
1 (140 
1(150 
1 (i6(i 
10712! 
11::-1:=:~71 

1 ~=19121 
11 (i(1 

11 l(i 
112[1 
1130 
1140 
1150 
.1160 
11 7("! 

P5=P 
Z=ATNlCSINCP5J/COSCH))/(1-CSINCP5)/COSCHllt2lt.5) 
Z1=Z~57. 2'3577135 

K8=K2/57.2957795 
IF n;: >O THEt'·I 1 li90 
IF D3<0 THEN 1110 
IF K8>B7 THEN 1130 
GOTO 1110 
IF 21}90 THEN 1150 
IF Z1<90 THEN 1170 
IF Z1>90 THEN 1170 
IF Z1<90 THEN 1150 
1-;U=Zl 

GOTO 1180 
C! 1=1~=!~3-Z1 

1 1 Bti IF B3 )(iTHEt-i 120 0 
1190 IF B3<0 THEN1260 
120(1 IF >=:;:: )(i THEM 1220 
1210 IF X2<0THEN 1240 
12E'.(i D5=01 
1230 GOTO 1310 
124~3 D5=::::6(i-G!1 
1 25(1 GOTO 1·:::10 
1260 IF >=:2>(1THEt1 lc'.::::0 
1 E?0 IF :=<2<0THEN 1:30(1 
128[1 1!5=180-01 
1290 GOTO 1310 
13[1(1 DS= 180+G! 1 
1 310 M=~·~+ 1 
i::::2(1 IF H3>t1 THEti 134(1 
i::.::::::0 IF H3<0 THEt·i 2::::(1 
1 ::;::40 Il6=If'1T CDS) 
1 :;:5(1 IF D6 >36(1 THEM 137(1 
1 :36(1 GOTO 13::::0 
1370 D6=D6-36(1 

139(1 
140~3 

14H3 
1420 
143(1 
1440 

IF 
IF 
IF 
IF 
IF 
IF 
TC"' 
.LE 

i .. !=1 THEH 
L·~=2 THEt'i 
ls~=:3 THEN 
lsJ=4 THEM 
~·J=5 THEM 
1'~=6 THEM 
lr~=7 THH·! 

1960 
1 '::i:::t1 
E'.(1(1(1 

E'.020 
2(14(1 
21216(1 
2(1:::(1 
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l 4 5(1 IF ~·i=B THE!·1 c'. i 0 (i 
1..~·t:0 IF t:J=·3 T'HEt··I E'.1~~[1 

1 4 7~:1 IF L·~= 10 THEN C.'. i 40 
l4a(i IF ~·~=11 THEti c~J60 
1 4 '31-3 IF ~·~= 12 THEt-1 21 :::rz1 
1 ':';0(i IF L·~=13 THEJi 2C.:Oli 
1510 IF W=14 THEN 2220 
l 5 2fi IF f.=~= 15 THEl··i 2;~ 4(1 
1. ::;:30 IF L=l= i E= Tt-IEt···I 2C~E1t1 

1~4A IF W=17 GOTO 2280 
155(-i IF ~·j=U:: GOTO ;;:~::_:::00 
15E.[i IF ~:J=1 :3 C~Cs~f'Ci C~:~:;~(! 

1 ~;~[1 IF i:l=2(! 1~C1TC1 C::::::::t.(1 
1 ::;;:::o IF H=c'.1 GOTO ;:'.360 
1 ::i·3(i IF i=~=22 CiCiTC1 2:3::::t1 
j 1:.(1(1 IF ~·j=2:::: GOTO 240(1 
1610 IF W=24 GOTO 2420 
1620 IF ~·j=25 GOTO c'.44(1 
1 fi~3(i IF Lt~=E~Ei czc;TCI C:4E1i~i 

164('1 IF ~·~=27 GOTO i:'.4at1 
165(1 IF ~·~=2:::: GOTO 2~i(1(1 

1660 IF i·~=c'.'3 GOTO c'.5E'.ti 
11:, 7~1 IF L:J=:3(1 CiCITCt ;::54[1 
168(1 IF ~·~=31 GOTO 256(; 
l 6 9~:::1 IF ~·~=32 GOTO 2~::::r1 

1 7(1(1 IF ~·~<::3 GOTO c'.600 
1710 IF W=34 GOTO 2620 
1 72(1 IF ~~=35 GOTO 26*3 

1 ?40 
1."?50 

177(1 

1 :::i;::10 
1 ::::10 
1::;20 
1 ;:::3~1 
1 :::41-3 

T .­
J. r 

IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 

M=::.::6 GOTO 
k~==:37 (~1]TC1 

i=~=::=::::: CiCITI] 
L:~=:3s3 C:;1]TC1 
~·~=4t1 GOTO 
H=41 GOTO 
~·~=42 GOTO 
~·J=43 GOTO 
~·~=44 GOTO 
~·~=45 GOTO 
~·J=46 GOTO 
t·.i=47 GOTO 

266(i 

2700 
;~72ti 

E~74t1 

2760 

2:::20 
2:::4(1 
2:=:E.~:::1 

i::::5(1 IF ~·~=48 GOTO 29(10 
1 :::6f:I IF ~·J=49 GOTO 29f'.~3 

1 ff70 IF ~·J=50 GOTO 2940 
1 :::::::~3 IF W=51 GOTO 296(1 
1 :::90 IF t·J=52 GOTO 298(i 
19(1(1 IF i·~=5:::: GOTO 300(1 
1910 IF W=54 GOTO 3020 
192(1 IF ~·j=55 GOTO 304~3 
193(1 IF ~·~=56 GOTO 306(1 
1 940 IF ~·j=57 GOTO 3080 
1 95(1 IF ~·J=5e GOTO 311210 
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1 1~17~1 i~i]TCI 2~=;~::1 

1 ·=:1 :=:c-1 PF.'. I tiT "At·-W:AA " , HJ , D6 
1990 GOTO C::::::0 
2(100PF.:Hff "'.::;CHEDF!R", H::::, D6 
201 ~:; GOTO 2::::0 
;:·02e PPHff "DIPHDF!", !-r::, D6 
C: ~:1 :3~~; CiCJTC~ C~!:::~~1 

c'J.340 F'F.'.Hff "ACHEJIFIF.'.", H::::, D6 
;::: !2150 GOTO c'.Sli 
C.'.06~) PRINT "HAMAL II, H3, D6 
c.:~370 GOTO 2Sfi 
;:;:o::::fi PF.:Hff "ACAMAF.'. 11

, 1-n, D6 
C.:(190 GOTO 2::::0 
C.'.1 (1(1 PR I NT "MH~KAF.'." , H::.:, D6 
;:;: 1 H.3 GOTO 2::::0 
2 120 PF.'. I NT II MI F.'.FFIK II , H::::, DE. 
C.: 1 :3(1 GOTO 2et1 
c:: 14t:1 PF.: I MT "ALDEBAF.:At·1" , H::::, D6 
c'. 15(1 GOTO c'.B(1 
c:: 16€1 PF.:INT "RIGEL··, H::::, D6 
;::~ 1 ?ti GOTO 2S(1 
;::~ 1 st1 PP I MT 11 CAPELLA" , H::::, ni:. 
;::: 1 9(i GOTO ;::S(1 
c::20t1 PR I MT ".t:ELLATRI :>::", H::::, rit. 
C.:2 l(i GOTO 2::::~) 

c'.22(! PPHff "ELTH", HJ, D6 

c'.240 PRIMT "AUHLAM";l-f;:,D6 
2250 GOT!] 28(1 
c'.26fi PRHff "BETEU::;;EU'.::;E", H3, DE. 

c::2e0 PF.: r MT "CAtlOPUt=;" , H::::, rit. 
229(1 GOTO 2S(i 
c'.J(1(1 PRIMT 11 '.:;IF.:IUS", H::::, D6 
2:3 lli t:!C~Ti] C~::::t1 

c'.32i3 PRINT "ADHARA", H::::, D6 
23:3(1 GOTO ;:;:::::0 
;::::::4(1 PF.'.Hff "F'F.'.OC\'OH", H::::, D6 
;:::::::so GOTO c'.BO 
2360 PF.'.Irff "POL.LI...!:=<", H3, D6 
C::J?ti GOTO E'.80 
E:380 PR I MT "Rl..JOI F.'. 11

, H::::, D6 
E~ :39ti G;1)TC1 2:::t1 
E'. 4(1(1 PR I MT "9JHA I L " , H3, It6 
2 41 (i GOTO f'.::::o 
E:420 PPUff "MIAPLACIDU:::;", H3, D6 
243ti GOTO C::::::0 
2 44(1 Pl? I tff "ALPHARD II , H3, D6 
2450 GOTO E:::::(1 
246(i PRINT "REGULU:::;", H3, D6 
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;::4:::0 FF It-ff "DUBHE", HJ, D6 
;;::-49(1 GOTO ;=::::o 
c:ist1[1 F1F.~It·iT 11 I~Et-1EE:1:iLA 11

, ~t::, IiE. 
C'. 151 €1 C;;CiTC~ 2:::~t1 

C.'.52[i F·F: I t·iT n c~ I Et·,,11=1H 11 
, i--1:3 ~ r1E. 

C'. 5 ~3~~i r~c~TCJ E:~!=~f! 
;::'.~!4(i F1F.~IfiT uAC:F.~IJ>::u, H:3, Iif, 
C.~55tZi CiCiTCi ;:~::~~~1 

;::560 F'F'Hff "GACPU><", HJ, D6 
~'.'. 5 ?ti C~C!TC) E~::;0 

c:S:::ti PPHff "ALIOTH", H3, D6 
i~.'5'3tt C~t]T() 2~!=~(i 
C:'.E1~?.i(i FlF.'.It~1T i:~::;F1 IC:R'!, f-1:~:, I~E. 

;:· 61 (1 GOTO ;=::::0 
c'.620 PFHff 11 F!LKAI'D 11

, H::::, DE. 
;:::6::::(1 GOTO 2:::;;:.1 
c'.t:.40 PP I MT "HADAP", H:3, D6 
C'.E15(i C:iCiTI] 2::;(; 
2 660 pp I t·ff I! MEMKHff II , HJ, D6 
~:'. E: 7€i f~CiTf) ;:_::::;(; 
t=='6B(1 PPIMT "RPCTUF.'.U'.:;", H:;::, DE. 
c'. 6 90 GOTO 2:::0 
2'?00 PFUMT "F.:IGEL KEHT", H::::, D6 
c'. 710 GOTC) 2:::0 
;:· 720 PP I MT "ZUBEt·i, UBI " , H:3, DE. 
c'.730 GOTO 2B0 
c'.740 PPHff "KOCHAB", H3, DE. 
~:'. 75fi C~CtT(I C~~=:~] 

c'.76(i PPHH "f!LPHECCA", HJ, DE. 
;:'. 77~~i C~CITI] 2::::t1 
;::: 7:::a PP r tff "At"ffRPE'.:;" , H::::, DE. 
c'. '?90 GOTO C:::::o 
;:·:::(10 PPIMT "ATPIA", H::::, D6 
c'.;:: 10 GOTO 2::::0 
~::::::2(i F'PH-ff "~:Ht:IK", J-t::, D6 
C'.::::::[1 C:iCrTi] ;=::::l~1 

c'.84(1 PPHff "SHAULA", HJ, D6 
c'. :::50 GOTO 2::::0 
;::·:;::t:,(i PPIMT "l?ASALHAGUE", H3, DE. 
C'.:::7¥-::i (:!1]TC1 2!::t1 
;::::::;::(1 PF.:Hff "EL TAHIM", H:~:, DE. 
;:::::9(1 GOTO 280 
c'.90(1 PF.:IMT "KAU'.:; AIJ'.::;T", H::::, DE. 
c'. 9 H::-i GOTO 2::::0 
i::'.920 PPHff "1.iEGfl", HJ, DE. 
c.'. 93(1 GOTO 28(1 
294(i PPINT 11 !-iUMKI II, H::=:, DE. 
2'350 C~1]T1] ;:~~=:~~1 

2 '3E.0 F·F.~ I t··JT ti AL TA IF.'. H !I H:3, I1E. 
C~·37(1 1~fJTC1 2~::t1 
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c~·3:::ti F1F.~rt~1r l!F;EAC:C!C~~<' 1 
!i r-~:3, IiE: 

C.*f~'3(1 C~fJT[i 2::::(1 
30~:::1(1 F'PINT "DEMEI:", ~Ch D6 
:3 (1 E'i GOTO 2::::(1 
·:.:02(1 PF.'. Hff II Et-HF I! ' H3' D6 
30::::€1 GOTO 2::;:(1 
::K14~3 PF.'.It-!T "AL t·iAIF-'.", H3, D6 
:.:::050 GOTO 2BO 
3~36(1 PFUMT "FOMALHAUT", H3, D6 
3 (i7(1 GOTO 2B~3 
.:.:0::::0 F'PHff "MAF.'.KAB", H::.:, D6 
309~3 GOTO ;'.::Bti 
3 1 i:10 PP I MT "POU71P r '.:::" , H3, DE. 
3 1 1 ~3 GOTO 2::::0 
:::: 12~i ItATA ::::~;:::, 1 7 , ;:.:~:::, SE,, :35~~:, 4 7, -42, -C~~::, :;:~i[i , 1 ::: , 5E, ~ 22 , :34 l3, 2;::3, ·-· 1 ~::, -'3 
3130 DATA 335,51,-57,-23,32::;:,37,23,19,315,43,-40,-25,314,49,3,59 
3140 DATA 309,27,49,45,291,27,16,27,281,43,-8,-14,281,23,45,5B 
3150 DATA 279,7,6,20,27::;:,54,2::;:,35,276,19,-1,-13,271,37,7,24 
3160 DATA 264,11,-52,-41,259,3,-16,-40,255,3B,-28,-56,245,34,5,1B 
3170 DATA 244,7,23,6,234,32,-59,-25,223,17,-43,-19,221,48,-69,-36 
3180 DATA 21s,2s,-s,-32,20s,1s,12,7,194,31,61,ss,103,7,14,44 
:;: 1 ·30 I•A"fR 1 ?Et!' 2Er, --1 7 ~ --2:3 :t i ?::: ' 4E1 !' -Er2' -51:., 1 ?C~ !I :37' -SE- '1 -57 
3c'.0t1 DATA 166, 49, 56, 7, 159, 5, -11, -1, 153, 24, 49, 28, 149, 34, -6(1, -14 
:~:210 I1ATA i4::::, 4E:, -~3E,, -14, 14E,, 25, 1·3, 20, 1i:l(1, :3f., -E.0, -4~3 
~;:22~3 I1ATA 1:37, 41, -1 ::; , -:55, 1 ~37, 17, 74, 17, lE'E:, :3::::, 2E1 , 4·~, 11 · .. 3, E., -E~E:, -22 
:;:2~:::0 I1ATA 1~1~::, :3E., -E,:::, -5·3, 1~;2, 4·3, -1.5, -·42, •37, 5, -:37, -5 
3240 DATA 96,36,12,35,91,1,51,29,94,26,-34,-24,81,0,38,45 
:;: C~5t1 I1A.TA ?E., :;:::::, -C~E,, -2t1, E:2, :~:·:;., :::; , 4 7, 54, ·3, -5E., -5(1, 4 '3, 5:;:, 45, 1 t1 
:32EJ..~i I1ATA :34, 1 ·3, ·3, 44, 2:::, 24, -47, -E:, 15, 5·3, -C'.·:;t, -4 7, 14, 1€1, 15, :3 
3270 DATA 329,39,99,a.s,400,0 
::::2ao am 
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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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1 Ci!21 PF.: I r·ff "G!~:EFrr c I F.:CLE DI '.:;TANCE :~:, couF.::::E + TPFICV 11 

11 0 PP I NT 11 :=11 , F1E'. L.flT or DEPAPTUF.:E 11 

L::0 PF'.Hff 11 :=i::::, F14 LotiG DEPAF.:TUPE" 
1 :.:!21 PF.: Hff 11 DEG Mr N DEG Mn~ 11 

14~1 PF.:Hff 11 fl:;, :=16 LAT nc::TIMATION 11 

15~~1 PPHff 11 :=c, A::: LOtlG nE·:;THiATIOM" 
160 PF.: I MT II EA::;T + ~·~E::;T - NOPTH+ '.::;OUTH- 11 

1 ?0 PF.:Hff "Ji I::; LOHCi OF FIP'.::;T PPHff OUT" 
i::::o PF.:nff 11 .Jc: r::; DECF.:EE STEP" 
19(1 PF.: r t·ff "._13 r '.:; Lot·iG OF :::;Ecc:rt·m PF.: r t··IT ouT 11 

c~0(1 PF.:Hff 11 TO TEF:MINATE ~·HTHOUT TF.:ACK MAKE .JE:=(1 11 

c'.10 PF.:Hff 
c'. 1:: 0 PF.: Hff 
C.:X1 PPHff 
;;:: ·4(1 PP I MT 11 A1 , AE:., i=r:::, F!4, ri5, A6, A?, A8, J 1 , ._1;::~, J3 11 

C.'. ::1t1 \'=57 ~ 2 135771351 
260 Y1=1.570?9632 
270 INPUT A1,A2,A3,A4,A5,A6,A7,A8,J1,J2,.J3 
2:::0 PF.:Hff 
E:9(i PPHff 
300 B=CA1+CA2/60JJ/Y 
310 A=A3+ ( A4.-· .. 6(i J 
320 B1=CA5+CA6/60J)/y 
330 A9=A7+CA8/60) 
340 IF A<0 GOTO 360 
3 :10 GOTO ::.:70 
::.:6~) A=360+A 
::.:?ti IF A9<)) GOTO ::.:90 
::.::::(1 GOTO 400 
::::9(1 A9=::::60+A9 
400 T;::=A-A'3 
4H3 B3=B 
420 T6=AB::;; (Tc'.) 
430 IF T6>180 GOTO 450 
4 40 GOTO 49~3 
450 IF T2<0 GOTO 480 
460 T2=-36(1+T2 
4 7(1 GOTO 490 
4:::0 T2=:"::60+T2 
490 T=T2 
5 (1(1 GOTO 112(1 
510 H7=H6 
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520 IF T2~3 GOTO ~40 
~'i30 GOTO 550 
::i40 D?=::::6ti-fl7 
::;5(1 PF.:Hff "Cil?EF!T CIF.'.CLE DI::ffAt·1CE :~:, IMITIFIL COUPSE" 
~:; 6t1 PF.'. I NT II t·1 MI LC:; II ; H6 II COUF.'.SE II ; D7 
570 IF J2=0 GOTO 1680 
580 IF J1<0 GOTO 600 
::i 90 GOTO 640 
601) J1=360+.J1 
610 IF J3<0 GOTO 630 
6 c'.ti GOTO 64(i 

650 E5=E5+E1 
660 IF F=J3 GOTO 1680 
67(1 PRINT "COUR'.:;E"; D4 11 DI~:;TANCE NM 11

; E5 
680 IF X>1.5 GOTO 740 
690 T=ABSCA-J1J/Y 
?00 IF T> (2*-'/1 :i GOTO 7::'.ti 
?1 1 f1 c~1:i1·ci 7::::t1 
7c'.0 T= (4'(1;Y1 )-T 
7::~:t1 CiCITCt f:!(i(i 
?40 T=ABS f .J2 ...... \'J 
.? 51-3 :B~3=\·· 1 -HE. 
760 D8=C180-D9J/Y 
77t-i GOTO :::0(1 
7::;:(1 PRHff 
790 PF.:Hff 
800 M=ATNCTANCTl•SINCB3JJ 
::::10 M=Y1-M 
820 R=CCOSCTJ*SINfD8-MJJ/SlNCMJ 
:::3(1 D9=ATN (30R C 1-Pt·2J ... ···p:i 
840 IF D9<0 GOTO 860 
::: 50 1:;1JTC1 ::::7~~1 

e 6~~i D9= C 2*\' 1 J + D9 
870 N=ATNCTANfD8J*SINCB3l) 
::::::0 M='r'1-M 
:::90 H6=ATHC CTAMCB::::J:<i:CC6CT-rn ) .. ···cosi:t·n) 
·;1 ('1(1 E =ATM ( TAN ( :i:::::: ) :i:i:co '.:'.; ( D8-M) .····co~::; ( M) ) 
910 E1=CY1-EJ•Y•60 
920 H6=Y1-H6 
·;1·;:(1 H8=9(1- CH6:<i:YJ 
94~~1 D9=D9•Y 
9':~t1 D4=180-D9 
960 IF T2>0 GOTO 980 
970 GOTO 990 
9 80 D4=36ti-D4 
990 GOTO 1t1(10 
1000 IF X>l.5 GOTO 1030 
HH0 F=.J1 
1 02ti GOTO i 250 
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1030 IF T2<0 GOTO 105~3 
104(i GOTO 1 (1::::0 
105(1 F=F +.Jc'. 
1 (i7(1 GOTO 1 c'.50 
1 (1:::(1 F=F·-.J2 
1 100 GOTO 1250 
1110 PRHff 
1120 Tl=CABSCTJJ/Y 
11 ::;::(1 M=ATN CCOT CB1 J '9:COS (Tl J l 
1140 R=CSINCB1J•CCOSCY1-B3-MJJ/COSCMJl 
1150 H6=ATt-1 C ::;OF.'. C 1-PlE'. J /R J 
11 6(1 IF H6< (1 GOTO 11 ~::(1 
11 70 GOTO 11 90 
11 :::0 H6= (2*Y1) +H6 
119(1 H6=H6*'·(i>:6(1 
1200 HB=9f1-(H6/60) 
1210 D6=ATNCCCOTCT1J•SINCY1-B3-MJJ/SINCMlJ 
1 c'.2(1 De=Y1-D6 
1230 D?=90-CD6:<r:YJ 
1240 GOTO 510 
1 c'.50 IF H:::< 0 GOTO 1 ::::;:'.O 
1 ;:'.60 L=HB 
1 27(1 GO :::;IJB 1620 
1 2E:[! PF.: I MT 
1 E'.90 PF-'. I MT 
1 ::::00 PF.'.INT II 

1310 GOTO 138(1 

133(1 L=Ht: 
1 ::::4(1 G0:3UB 1620 
1 35(1 PF.'. I t"ff 
1 360 PF.'. Hff 
1370 PF.:IMT II Lf!T"; Li 11 DEG"L5"MH1 :::0UTH 11 

13B(1 IF F>360 GOTO 142(1 
139(1 IF F>t::::0 GOTO 147(1 
140(1 IF F )(i GOTO 15::::0 
1410 IF F<(1 GOTO 149•3 
1 42(1 F 1 =F -36(1 
1431-3 L=Fl 
1440 GOSUB 162(1 
145(1 GOTO 1510 
146(1 GOTO 15:30 
14 7(-i F 1 =360-F 
14B(1 GOTO 15::::0 
14'30 Fl=-F 
15(1(1 GOTO 15:3(1 
1510 PRIMT 
1520 GOTO 640 
15:3(1 GOTO 1540 
1540 L=Fl 
1 '.:i5(1 GOSUB 162(1 

" LOMG"; Li "DEG"; L5"Miri EAST" 
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l ,:;.00 GU::;Uf: i t·c~C 
1 ;:;, iti COTO j 5iC1 
1 6 2t~i L_ 1 :::: I !: T f L ) 
1630 L2=(L-L11~60 
1640 L3=Hff (L2) 
1650 L4=lL2-L3J~10 
166ti L5=L:~:+ I I !ff f L.4) 10 I 
1 6?€1 PETUPi~ 
l 6::::0 EJi:D 

n; L 11: 
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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. 

LI MI TAT IONS 

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. 

418 



10 DIM AC10J,BC10),(:(10),H(10),p(h:n,::;ci(1) 
100 PRHff 
105 DEF FNSCIJ= .01•INTC6000•CBCil-INTCBCIJJJ+.5) 
11 o PP nn "TH r ::; PPOCiPF1M t·H LL F nm THE UNKt·mw·1 FEATUPEs or m-1Y" 
115 PRHff "TPIAt·iGLE, GIUEN OME ::;IDE FIMD AM\' T~·m OTHEF.: PAF.:T::;. 11 

1 c'li PR Hff 
1 ;:· :; PF.'. nn 
1 ::::0 PP rt-ff 11 ~·JHAT 1 .. J I LL BE GI UEM i: 1 =::;::;s, 2=sA::;, 3=ssA, 4=FtSA, S=AA::; :i 11 

; 

1 ::5 I r·IPUT fl 
14ti PPihT 
145 LET F.'.:::=(i 
1 ':iti LET P9=(i 
155 IF CN-1J*CN-2J*CN-3J*(N-4J*CN-5l=0 THEN 170 
1 6 ti PP Hff "ANS~.IEF.: 1 , c', 3, 4, OP 5 PLEA:::E • • • • " 
165 GOTO 1 c'.5 

IF t·i=1 THEM 210 
PRit·ff "NOTE: :::_:;PECIFY At·-JGLE::; A'.3 'DEGPEE::;, MI MUTE::;, 
PP Hff " ' DECPEE:::;, MI NUTE::;. I!EC I MAL, 0' ( I • E. , 
PPHff 

1 ·=::~71 
1 '35 

IF ti=;:'. THEN 2::::0 
IF ti=4 THEN 270 

c'.0(i IF t"-l=5 THEt-i 3J5 
205 IF N=3 THEM 385 
21ti F'PINT "L·~HAT APE ::;;IDE1, SII!EE:, ::;IDE3"; 
;.:'. 15 I NPUT ::;; C 1 ) , ::;; C 2) , ::; C 3 J 
220 GOSUB 540 
~:'.;~5 C~C1TC1 E.:3~~1 

;.:·3(i PPHff "~·~HAT FIRE '.:;IDE1, AnGLE::::, ::;IDE;=:"; 
235 INPUT SC1J,AC3),BC3J,C{3),S(2) 
;:: 4€1 GOSUB :;:::::::0 
245 LET I=::=:: 
c::':i[1 Go:::;u:t: t.20 
255 LET SC3l=SQPCSC1Jt2+SC2Jt2-2*SC1l*SC2l*COSCRC3lll 
c'.6~3 CiOSUB 540 
c'.65 GOTO 630 
c'.70 PPHff "~·.!HAT Al?E ANGLE1, ~:;IDE::::, f1NGLE2"; 
275 INPUT AC1J,BC1l,CC1J,S(3),AC2J,BC2J,CC2J 

285 FOR I=1 TO 2 
2'3ti GOSUB 62€1 
c'. '35 MD=:T I 
300 LET RC3l=3.1415'3265-RC1l-RC2J 
305 LET I=:::: 
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310 GOSUB 575 
315 FOR 1=1 TO 2 

330 GOTO 6:3(1 
:335 PRHff "L·JHAT FIRE ANGLE:;:, ANGLE!' '.:;IDE~:"; 
340 INPUT AC3),BC3J,CC3J,AC1l,BC1l,CC1J,SC3J 

350 FOR I=1 TO 3 STEP 2 

365 LET RC2l=3.14159265-RC1J-RC3l 
370 LET I=2 
:;:75 c.;ce:;1J:t: 575 
.;::::;:(1 GOTt] 315 
:.:::::5 PPHff "L·~HAT APE ::nDE1, SIDE::::, ANGLE! .. ; 
390 INPUT SC1J,SC3J,AC1J,BC1J,CC1l 

4 (1(1 LET F.'.B= 1 
4i;::15 LET 1=1 
4 1 0 GO:::;UI: 62(1 
415 LET T= C ::: c;: l :i:i:s IN C FU U ) ) /::: C U 
420 IF T-1>0.0000001 THEN 515 
425 IF 1-T>€1. ~X1(10(1001 THEN 440 
48A LET RC3J=1.57079632 
4::::5 GOTO 445 
4 4€1 LET R (:;:)=ATM C T/SOF.'. C 1-T1·2 J ) 
445 LET RC2J=3.14159265-RC1J-RC3l 
4~i(1 LET I=2 
455 GOSUB 5:30 
460 FOR I=2 TO :;: 
465 GOSUB ~i75 
47€1 ND=:T I 
475 IF R9=1 THEN 510 
4::::€1 IF S c;:J )'.:: C 1 l THEJ1 490 
4::;::5 GO TO 5€15 
49€1 PRIMT 
495 PPINT "ONE :::ou_1r1ot·1 rs:" 
5(10 GO TO 510 
505 LET p::: = (1 

510 GOTO 6:30 
515 PF.'.INT 
520 PRHff "NO SOUJTION POSSIBLE •••• 11 

525 t~t]TCI :=:t10 
530 LET SCIJ=CSC3J/SINCRC3JJJ*SINCRCIJl 
5 35 RETURt·1 
540 LET P=CSC1J+S(2l+SC3J)/2 
5 4 5 LET F.'.=SG!F.'. C C C P-S ( 1 J ) • ( P-S C 2) l • 1: P-S C :;: ) J l ....-p J 
550 FOR I=1 TO 3 
555 LET RCIJ=2*ATNCR....-CP-SCIJJ) 
56€1 GC6UB 575 
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~:if.:15 

~57~a 

r·-!E~::<T I 
RETURt·1 

i::· "?I­'·' ( ._: LET Xi=57.2357795*RCI) 
:~5 :::~) LET A f I ) =I NT f >< 1) 
c:· .-: c:­
~.l 1:1 ,._i LET BCI1=60*(X1-AfIJJ 
590 IF ABSC60-BCIJJ .00005 THEN 605 
'.::;·35 LET B (I l =O 
600 LET ACIJ=ACil+1 
605 IF ABSCBCIJJ>0.0001 THEN 615 
6 10 LET B ( I) =0 
6 l 5 F'ETUF-Ji 
620 LET Rfll=CACil+BCIJ/60)/57.2957795 

ti :::~~1 c;ci~::;1_1t: 54li 
f~,·35 LE~T ~ .. ;,i=F.~~F1 

640 LET R1=S(1)/(2~SINCRC1JJ) 
645 LET HC1J=SC3l~SINCRC2JJ 
650 LET Hf2J=SC1J~SINfRC3JJ 
655 LET HC3l=SC2J~SINCRl1ll 
660 PPHff 
665 IF R9=1 THEN 685 
6?0 PRHff 
t'.1 75 F2F.: I t·iT 11 fl, II 1 If !I II 

!! If PRHff II 

PF'. INT 

II, H ·--~----- i! II -------~- !!'. 

695 PF.'.Hff 
7~::1(-1 PPHff "AHGU-::: (RAD) ",R(1J ,F.'.(2) ,E1T1 
"?G15 F'F.~ItiT 
71(1 PRIMT "At·iGLE (DEC) ",Rf 1) ,A(2) ,A(3) 

-~·----~-1! 

7 15 PR Hff 11 i:r·u t··D " , Hff ct: c 1 1 :i , Ir-ff rn c c:o:i :i , Hf! CB i::::: J l 
71:'.0 PRHff " 1.·:D:::i ", FM·:; i: 1 J, Ftt~; i:2:i, nt::; c::::i 

PPHff _ 
PPIMT-·'rAL T 
PF.'UH "' 

TO '.:;I DE II , H ( 1 ) ' H ( .:: ) , H (:::) 

PR I MT 
7 4 5 PP 1 MT "RAD 1 U'.::; or c 1 RCUM:::;cp c r RCLE = 11 P 1 
T50 PPHff 11 RFiDIU::; OF HiSCF:IBED CIF.'.CLE -· II p 
755 PPUff II APEA OF TRIAl .. 1GLE = II ~·l 
76fl PPHff 
765 IF R9=1 THEN 800 
77(1 IF R8=0 THEt·i ::=.:00 
7·?5 F'F.~It-1T 

7::::i3 PPUff 11 A '.::;Ecotm '.::;OLUTIOr~ 
7::::5 LET F.'.9=1 
790 LET R (3J =::.::. 14159E'6'.'5-~: t:T1 
795 GOTO 445 
::;:(1(1 PRIMT 
:::05 PRU-IT 
:::: 10 PF.'. Hff "At·mTHER cF1'.:;E f 1 =Ye:; :i " ; 
::;: 15 I t·~PUT 0 
820 IF Q=1 THEN 120 
:::25 ::;TC1F· 
830 FOP 1=1 TO 3 
835 LET BCIJ= BCIJ + CCI)/60 
::::40 MD::T I 
:::: 45 RETURN 
qqqq nm 
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PUt·I 

TH I'.:; F'F:OCl~::nr·i ,,,,I LL F' l ! IT! nlE' i..lt·Wl·IO!•.l!"·I FT1=1T1 II?[·:; OF' i=iil\' 
TT:' I :=1nC:LE, c I UEJ I ot·I[ '.:::;I TIE f:ll HI At·I\' n..IOOTHEP F'!=1F:r:::;. 

DEGREES, MINUTES.DECIMAL, 0 CI.[., SECONDS=0l 

Al IGL.E ( m::c) 
C l'I I H :i 

1. 

l? 

1.6 

F.'.f{D I IJ:::; OF. CI PCUM:::CF'. CI PCLE: - ::::: • 6 i C::f.O;:: 
RfrD I u·:::; OF I I 1::::;c1:;,: I f:E:II c I PCLE = ;:::: . ?649;:.· 1 

AREA OF TRIANGL.E = 53.50121 

ANOTHER Ci=:!SE Ci=YESl ?0 

422 

47' 



VARIABLE: 
DESCRIPTION 

This program is used to find and list all variables used in another program, 
written in any Basic. This program will enable the user toijknow 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 list 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. 

LI MI TAii ONS 

Line 90 contains a Restore statement. Line 40 FILES and line 100 Read #1. 
Starting in line 120 R$ & 11 11 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 length of the use file. 
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20 REM THIS PROGRAM NILL LIST ALL OF THE VARIABLES IN THE 
30 REM PROGRAM CALLED IN THE FILES STATEMENT 

50 DIM U$C400J,L$C400l 
6(1 FOR I=1 TO 400 
7' !~i LET I):~: ( I ) =II ;.:.: II 

90 RESTORE #1 
11x:1 READ #1, P$: 
1 1 (1 I F EHD # 1 GO TO 580 
1 2 0 L.ET A$:=F.:$:~:: If~-~~-~~·~~-~ II 

130 FOR I=1 TO LENCR$l 

150 REM A DETERMIME::; HOM MAt-f"i' CHAR. PPHff OUT OH THE RIGHT. 
1 f1i2i Z=-.: I +A 
17'0 LET K$=SSTCA$,I,1l 

IF f<$< It (i Ii C:iC! TCi E~ i I-3 
19fi IF K$>"9" GO TO c:10 

c'.10 H$=S::n CA$, i, ZJ 
220 FOR J=I TO LENCR$J 
230 LET K$=SSTCA$,J,1J 
c'4(i IF K$< "A" GO TO 2?0 
C~50 IF ~::~$>·(I z 11 CiCi TCI C~7~~1 

c'.60 GO TO c'.90 
C'. ?t1 t·1E:=O::T .J 
C.::::o GO TO 1 lilt 
29(1 LET .J=._1+1 
300 LET K$=SSTCA$,J,1J 
:::: 1 ~.3 IF K$= 11 :=? 11 GO TO 440 
3;::0 IF K$< "A" GO TO 41li 
~~:::::0 IF t::~$> 11 Z'' c~1:t rc1 .:.t1t1 
340 FOR K=J TO LENCR$l 
350 LET K$=SSTCA$,K,1J 
360 IF KS<"A" GO TO 400 
::::?f1 IF KS>"Z" GO TO 4t1t1 

::.:;:·::it1 GO TO i ti0 
4(1(1 LET I=K+t····GO TO c.:2t=1 
4 10 IF K$< II ti II GO TO 44[i 
4;:·n IF K$>"9" GO TO 44(1 
4::::0 GO TO 290 
440 LET K$=SSTCA$,I,J-I+1) 
450 FOR K=1 TO 100 
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460 IF U$U<J= 11
;.;:-:

11 CiO TO ::;00 
470 IF K$=U$CKJ GO TO 510 
4 :;:::0 11D<T K 
4q~:1 PPHff "TOO MFll--1'/ I lfiPIABLC::; 11 ···-.GO TO 5::::0 
:;00 LET I)::;: !JC! =K$: 

::. E'.~~1 LET L$: i: K :i =L$: c K :i :~:," : " 
530 IF LENfl.$lKJl<50 GO TO 560 
~::;::f.(i 

55(1 
i::;i::.0 

PRINT U$CKJ,L$CK) 
LET L$(KJ="" 
LET I=.J+1 

580 FOR 1=1 TO 100 
:;90 IF !.)$ 0) =11 '*' 11 GO TO 6c'.O 
6 00 pp I r·n U$ ( I ) , u;:: ( I ) 
f, 1 f-~i t·iE>::T I 
6E'.O nm 

f"··~J 1 ~-~ F' F' tfl ·r ~ 
c: = c~·, ::::: i ~,;; ~,;; : 
Tl= 1J:::: 1?:1:~i:1.~:: 
1::1 :~i: c:: ~\ D :::: 1::~1 :~=: r· ; 
T::::: f ·1 ·1:1;i:;; 

i: t rr::: c r1:1~1=: 

Hj kF:!'i THE; F; :=:! 
?O l 
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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 1 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 1 s source code is 2K Bytes in length and should execute in 4K Bytes of 
memory in most systems. 

• ••••• 
0 
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110 DATA 40,0,40,0,144,67,200,156,123,234,100,312,0,0 
1;::0 PPHF"FOF.'. Dc:;CPIPTI0t·1 OF Il'iPUTS LI'.:n LINE::;130 to 190 11 

1 ::::0 REM ><, ::< 1 LATITUDE: OF DEPAF.'.TUF.'.E DEG MI t-i 
140 REM >=:2, >:::;: LotiCITUDE OF DEPAPTUF.'.E DEG MHI 
150 RE:M D DISTANCE lPAUELED NAUTICAL MILES 
160 F.'.EM ( E:!=i'.:::T I'.:;:; +) U·~C::;T IS-) ft"iOPTH I::;:;+) c:;OUTH I'.:;-) 

l "?(i F.'.EM H i=n·iGLE FPOM TPUE HOF.:TH DEGPEES 
1 :::(1 REM Atf/ MUMBEP OF UECTOF.'.S 
190 REM LAST INPUT IS 0,0 

210 LET X4=X+CX1/60J 
220 LET X6=X2+CX3/60J 
;::::::~(! PPHff 
E.~ 4- 0 F;F.~ I r-iT 
c.:50 PPHff 
c'. 6(-l LET 1<9=(i 
c'.?fi LET L'3=ti 
C:::;::(i READ D, H 
290 IF D=0THEN 720 
300 LET C=D 
31ti LET Cl=H 
320 IF C1>=270 THEN 360 
330 IF C1>=180 THEN 380 
340 IFC1>=90 THEN 400 
::::50 IF C1<=90 THE.Ji 420 
360 LET A=360-C1 
:370 GOTO 440 
380 LET A=Cl-180 
3 9(1 GCHO 5(10 
400 LET A=180-C1 
410 GOTO 56(1 
4 i::'.(1 LET A=C 1 
4 ::::(1 GOTO 620 
440 LET B=A/57.2957795 
45(1 LET Bl=C:<i:CO'.:; CBJ 
460 LET B2=C•SINCB) 
.470 LET !<=Bi 
4:;:::(1 LET L=-Bi::'. 
49(1 GOTO 67(1 
500 LET B=A/57.2957795 
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510 LET Bl=C~COS (Bl 
520 LET B2=C*SIN(B) 
!5:::0 LET K==-Bl 
!:'.140 LET L.=-:E:c'. 
~=;~iO GOTO 670 
560 LET B=A/57.2957795 
570 LET Bl=C~COSCBJ 
580 LET B2=C•SINCB) 
i:;·:;:1(1 LET K=:··-B1 
600 LET L=<BE'. 
610 GOTO 67(1 

620 LET B=A/57.2957795 
630 LET Bl=C•COSfB) 
640 LET B2=C*SINCB) 
650 LET K=B1 
660 LET L=B2 
6 7(1 GOTO 6:::(1 
6:::'3 LET K'3=K+K9 
690 LET L9=L+L9 
7'0(i PPHff"i1+ S-",;<, "E+ H-",L 
? 1 ~:1 GOTO ;:'.80 
7c'.l2l PPHff "L", K·:;i, "P", L9 
730 LET K1=ABSCK9l 
?40 LET L1=ABSCL9l 
750 LET K7=ATNCL1/K1J 
760 LET K8=K7*57.2957795 
770 LET K2=l.9/SINCK7) 
780 IF K9>0THEN 800 
790 IF K9<0THEN 860 
800 IF L9>0THEN 820 
::: 1 ti IF L9< 0THEN :::40 
:::2i.] L.ET ~=:::3=~:::::: 
:::3(1 GOTO 91(1 
:::r::l.(1 L.ET •::::;:=:3E-l1-~:::::: 

:::~m GOTO ·:no 
860 IF L9>0THEN 880 
870 IF L9<0THEN 900 
~:: :::(1 LET ~<::::= 1 :::t1-t:::::: 
:::90 GOTO 910 
9 0(1 LET K3= 18(1 H:::::: 
910 LET X8=X4+CK9/60) 
9 c'.0 PF.'. I NT 
'3 :30 t_ET >::·:.i= f ::0::4+::·::!::) . .:-- 114. 591 559(1 
·:;:14 (1 LET Y= I MT r:;,,::::::i 
·:;150 LET 'y'l =::~::::::~·I' 
96(1 LET Y2=Y1*6(1 
'370 LET 'y'3= (L9.····co:::: C:<9)) /6(1 

980 PPIMT 
'39(1 LET 'r'4=:=<6+'r'3 
1 ~X1(1 PP I MT 
1010 LET Y5=INT{Y4l 
102(1 LET \'6=Y4-\'5 
1 03(1 LET 'r'7='·(69.E,(1 

1040 PRIMT"AMGLE", K::::, "UIST", 1<2 
1 ~]5(1 PF.'.IMT "LAT DEG MIM 
1060 PRINT y,y2,v5,y7 
1070 am 

LO DEG MIN" 
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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 Menter their values. P and N are defined above. Unless 
this is used for plotting let M = 100. For additional instructions list the 
program. 

LIMITATIONS 

This program should store and execute in 3K Bytes of memory in most Basic 
speaking computer systems. 
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7 U F'P I r·ff "TH I·;::; F'POCiF.'.flM Cot·iPUTE'.:; THE BI hOM I !=il. DI ::;TP I BUT I OM" 
::::o PPIHT "FUt1CTIOti FOP F'F'OBLEMS OF TH[ FOPM: II 

·;)O PPINT 
l ~?it~1 F:~~ I t··iT !I 

1 l ~1 F=t? I r~iT I! 

l ~:lJ3 F=F~ I t··iT 11 

U l Fi ::;EF.'. IE::; OF ti HiDEPE!-iDHff Ti? I AU'.> EHCH L·H TH F'F.'.OBffB IL.I TY" 
C!F ::;;i_iCCC::S P, ~·~HAT I::;; THE PPOBAB IL I TY THAT THEPE L·i I LL" 

1 :::o PP I MT 
140 PF.: It-ff "G Il)EH P Fit-JI! n, THE PPOGF.:AM ~·H LL ::;OLl..JE TH IS PPOBLEM FOP" 
1 '.:50 PF.'. I tff "ALL l)ALIJC:; OF >< I t·i ~4H I CH THE PPOBAB IL IT'/ I·:;; ::; I Gt·-! IF I CAl·ffL\' 11 

l :::.0 PF.'. r HT 11 LAPGE i: UP To ABOUT 7 ·::;TAtrnnFrn DD.JI AT I oMs m·~AY FPOM P'*'t·~, THE 11 

1 70 PP Hff "E:=<FECTED t·IUMF:EP OF SUCCESSES) • " 
i. :;:::g PP Hff 
1 q~-::i PP Hff 11 THE NUMBEP L·~ l·~H I CH I:::; REG!UC::TED I·:;; A MULTI PL I EP OF THE" 
c'.O(i pp I MT Ii BI r·iOM I AL FUMCT I OM, ~:;CAL I t-iC IT TO A CO!-itlEt--1 I EMTL\' GPAPHABLE II 

E'. H3 PR Hff 11 F.'.Fit"iGE. IJ·~ DOE:::; MOT AFFECT THE UALUES OF THE B Hi OM I AL" 
c'.C.'0 PPHff 11 FUMCTiot·-1, BUT IS MULTIPLIED mm PF.'.It-iTED OUT Hi A :::;EPAPATE" 
c'.:;::i;::-i PF.'.Itff "COLUMN. EACH l.JALUE OF B•~·~ I'.::; POUMDED OFF TO THE HEAREST" 
E~4li PPit-iT !! It·ffEGEP.) II 

c'.50 PPIMT 
c'.6~3 PF.:IHT 
;_::;?0 PR nn 11 ro Tt:F.:M HiATE PROGRAM TYPE STOP AT AMY PEOUEST FOP 11 

E'.::::0 PPHff "HiFOPMFiTIOt·i" 
c'.90 PF.'.Hff 

····,.·-1t""::i 
.:1C.J::.i 

·:~:::30 

::.:5ti 
:3E10 
:::70 

PF-'.It·ff 
PF.'. I HT II ~·JHFIT APE p , ti , M Ii ; 

INPUT P, t·1, ~~ 
PF.'.IMT 
PF.'.IMT 
PF.'. It-ff 11 I:IMOMI AL DI ::;;TF.'.IBUTIOM: 
PRHff 
PF.'.IMT " 

·::_::::::[i F1~: I t·iT 
:?;9(1 LET C!=1-P 
40(1 LET M=t·i*-P 
41 (1 LET ::;;=:::;OF.'. i: t-f*'P*-0) 
4c'.(1 LET ::::1=M-··7'*'S 
430 LET X2=M+7*-S 
440 IF :=-::1 <=(1 THEM .::i.1=-.~-1 

450 IF P>.5 THEM 590 

P=";p 
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41:,(1 LET B=Ot"t··I 
4 7'0 LET :>::=~.:~ 
480 IF X1>0 THE~ 510 

r·=·-•··-1 _ ,_,-•JI 

510 FOR I=l TO 12 

::;:;:;(1 l_ET >=:=>::·+.1 
~;::+~1 IF (>=:-·">::i) :¢~ f>::z~-><J <.:~:,1 THE:t·i 5E.t.3 
550 PRINT x,x/N,B,INTfB•W+.5) 

::1 ~::a3 C~Ci Tf:I 2'3(1 
:_:; ';1(i LET >=:=t·i 
6(1(1 LET B=P·t·t-1 

630 IF Xl<=X THEN 610 
t.4~:::1 LET I c'=t··h=< 
6:=.';(1 GO TO '.510 
9999 EMD 

BINOMIAL DISTRIBUTION: 

·i 
l. 

i:::' 

' 

-·· ... 
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Cl " i ~~: t'.1 f; ~~I:::~=; 
(::!a 1:::i::f.'?1. ;::•;1 
1?1 Q 1. 1 ia::~ i 
('i. 1600':::lij5 
1~:i D l !?J'~1'??1

E11:, 

121 .. e11:;. ·:3 t ·E'.1 ?' 
i;'..-i :1 iJ::::(1;::::~; 1~1t:1 

i~~ :i \?i 1 ;:::1 ::~: t:, 1 
1a A i~=1 r~i ==l ~' l ,,::: l 
~:?t Q C1C11. t::i· 1~1 E:::5 
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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. 

INSTRUCTION~ 

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

100 
where 

N(I) 
S(I) 

DATA Nl,Sl,N2,S2,N3,S3, ......... . 

is the sample size 
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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l 1 In=i1-~=1 5(1(1(100~]' :i:;:·:.c::~27:::' 57·:.1c~.5'37' E.1 '{'3114' E,~·~5421 7' t.·314E,C:5' 72574E.'3 
12 DATA 7580363,7881446,8159399,8413447,8643339,8849303,9031995 
1 :3 IJFtTA r31 •;t24:3:::: !' •:;.:::::::: 1 r3;::::: !I '34520~17 !' 9554::::45 !' 9E,4i::.1E,'37 !I •3712:::::::4' •377;=:4•3•3 
1 t~. riATA ·::=::::c~ 1 ::::5E., ·:.-:::E.~z1·;at.r:., ·3:::·32759, ·3·31 ::::025, '3'3::::7·:.«t1::::, ·3·35:::::3::::::, '3·=.et.5:33(1 
1 ~; I1ATA :3·3·7 444'3, •3•3::: 1 :342, •3·3:3E.501 , 99'30:324, ·3·3·3:~: 12'3, ·3·3·::-51 E.E., '3'3'3E.E.:31 
1 E, ItA1.A ·3·397r:.74, ·:,.·::a·;-:::40·3, ·3·3·3:=:922, ·3·3·39277, ·3·3·3·351 ·3, '3'39'36:=::3, ·3·3·3·379:;: 
1 7 I1ATA '39'3'3:=:E. 7, •3•3•;.113·315, 9'3'3'3'34E., 9•3•39·;.tt.E., ·:.113•3•3•37•3, •3•3•3 .. 3•3:37, '3•3•3•3•3•32 
i:::: DIM ::·:: 1:49) 
20 DEF FNDCUl = XCU+ll - XCUJ 
21 FOR I = 1TO 49 
E'. E'. F.'.EAil >=: C I ) 
;::: :;: t·iE::<T I 
11::-i~-=-i GO TO 465 
200 DATA 1E38, 1E38 
205 DIM ZC100J,NC100) 
21€1 LET I=0 
215 LET ::;1 =1Z1 
2~~0 LET ~:;c:=~i 
E: 25 LET ~:;:3=0 
c'.31Z1 LET I=I+1 
235 READ NCIJ,ZCIJ 
240 IF NCil=1E38 THEN 265 
245 LET S1=S1+NCil 
250 LET '.:;2=:::;2+z CI l 
255 LET S3=S3+CZCIJt2J/N(I) 
c~6(i GOTO c:::::m 
265 LET M=I-1 
27'0 LET A= cs::::- c::;E:t2J /S1 J / fM-1 l 
;::7'5 LET B= c:;2 .. ···:~;1) :¢; ( 1-Sc'./'.'.:;1) 
28€1 LET C2= C M-1 J :9:A./f: 
2:::5 LET B1 =:::;QR C2*-C2J -SG!F.'. f2:<o:M-3) 
29~3 GOSUB 370 
;~95 PF.'.Uff 
30€1 PRINT 11 CHI-'.:;@JARE TEST OF SEl..-IEF.'.AL PROPORTIONS: 11 

:;: (i5 PF.'. Hff 
:::: 1 ~3 PR I t·ff 11 '.::;fl MP LE '.::;uccE'.::;'.::;Es ....- TOTAL ~-~ :::;uccE:::;sE:::; 11 

:.:15 PRHff 
320 FOR I=1 TO M 
3 25 PR I NT II II ; I ; II II ; z f I ) ; II/ II ; N ( I ) ' II II ; • 0(11 :¢;I NT ( • 5+ 1 E5:9:Z ( I ) /M ( I ) ) 
:;::::::'3 ND=:T I 
:::::35 PF.'.IMT 
::::4€1 PF.'.Hff 11 CHI-::;OIJARED FOP THESE DATA = II C2 
::::45 PF.:INT 11 CORPE::;Pot·mIMG MOPMAL I!El..JIATE = 11 B1 

434 



~~:':i5 PF-'.Hff II THE PF:'.OI:ABILITY OF THE; l)ALUE OF CH -'::DUAPE" 
3~:.(i F·~~ I t·iT If ~BE I r··IC; E::.::c:EEiiEli :B\' c:HRt·iC:E Alf)t·1E: I :=:I!; - ~BE~ 

370 IF B1<-4.5 THEN 425 
375 IF B1<0 THEN 410 
380 IF B1<4.5 THEM 395 

,::j. (t5 ~~ETLH=~:t"1 

i:l 1. ~=, c~ci~::;tJJ::~ .::~~35 

4i5 LET B2=1-0 
1=:J.2~3 F::ETIJF.:t·1 
4 25 LET Bc'.=!Zl 
4;:0 RETUPti 
435 LET 10~ABSCB1l 
44~3 LET l<=Hff CZJ 
445 LET Di=Z-1< 
450 LET C!<< (t<+ 1) +Di ;.;.:nm t:I<+ 1 :i + ( D1 *- f D1-1) ./c'.);.:.: (nm (K+2) -Ft!D !J:: +1) ) 
455 LET G!=1E-<::"*-IHTf.5+1E-4*9J 
460 !?ETUPM 
46,5 PF-:Hff 
4 7~:1 PF.'. I MT "TH IS PPOGF.:AM ~,~I LL APPL'-f' A CH I -·::;OIJAF.'.E TE:::;T TO" ; 
4 71 pp I MT II :::;AMPLE PPOPOF.'.T I OM'.::; c II 

i:.1. 75 F'F.~ I tiT 11 TJ] Ll~:;E, TTlF'E: II 

4 :::0 PF.'. I MT 
1C:ifi DATA 

490 PPIMT " PUti" 

!I 

500 PPHff "~,~HERE ::;1 r:::; THE !"-!UMBER OF ::;UCCES:'.:;ES H·i SAMPLE 1 11
; 

~501 PPIHT II' SIZE t·H II 

505 PPHff "At·m :::;o cwh FOF.: THE M ~::;AMPLES." 

:=;07 PF.:Hff "YOU CAN U:'.:;E LH~ES 1(1(1 THPOUGH 199 FOP DATA." 
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CHI 

SUCCESSES ~ TOTAL 

1 

,-, 
.:· 11 ;::/:i 

44 l 1 E:l 

CH I -··::;C!Ui::!F.'ETI F'UF:· 
CCll?F'E':;po11D I I IC ! ICli:;:J·iH! 

rn=rrF: 
DE:! .IT HTF --
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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 line 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 llK Bytes of memory for storage and execution. 
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~::: 1:.~~:Et=1= =-=A tif·ffl .B tiil_i~:;1- IIIt:1Et·1:::;I1]t .. iEI1 AT L.EF1~:;T C1t·-tE C;F.~EATEF.: THAt·1 Tl-!E t~1A>:: 

4 E'F.EM # OF HAF:'i'lotH c::; Tf) BE FITTED. F' MU::;T BE DI MENS I ot·~ED GF.:EATEF.'. THAM 
50PEM THE f: DfiTA F'OHir::: TO BE Et-!TERE:D ••• 
5;:_:: L.ET t·i==C:t11 
66 LET Ji=c~i 
?4FEM ••• IF DATA F'OHff'.:; APE SUPPLIED BY Fl FUt·ICTIOH, 'rP POINT'.:; ~·HL.L" 
::: C.'PEM BE U::;ED FOP THE FIT. THE TABLE OF PF.'.ED I CTED UALUES ~-H LL 11 

Hf1UE , .J 1 , Dff P I ES ••• II 
98 LET P1=3.1415926536 
106F-TM ••• F'1 I::; 'PI':~, CAM BE USED It·i DEFit·iil'iG THE FUt-JCTIOt-i ••• 
114f.TM 
1 ~··, .. -: F.'.EM ~c. 

1 :;:(i PEM 
1 ::3::; F:'.EM 
1 46 FEM 
1 ~;:.:;4 PEM 
1 ~J~=: REM 
1 7~i f.::EM 
1 7;:: F~EJl1 
i ;::E= ~:t:t:1 J. 

1 '34 F::EM 
C:'!]f~ PEM 
- 10 REM cl. 
·:· 
L. 1 ·=· l_: F.'.EM 
C~2E: F.'.EM 
2;34 REM 
C~42 F.EM 
C~5t1 PEM 
,.-1c:·,-: F.:EM C.·.".11=1 

C:E1E, PEM 
274 F.'EM 
·:11:•·=· L-.,:_it.. .... PEM 
C.'.;j€i F.'.EM 
2'3~=~ F.EM 
:,::iJt:. REM 
:=: 14 F.'.EM 
":•·=··== 
·-• L-L... REM 
·-1·-•C-1 .. ::i . .:1:-:_: REM 
.-,.-.,-. 
",:: "-')~:c F-'.EM 
:;:4r::. PEM 

THE COEFFICIENT::; OF THE FOUPIEF.'. ::::EF.'.IES THAT APPPO::-::IMATE 
THE C:i I 1.JEt·i FUt·iCT ION APE CALCULATED A::; FOLLC!t·~::;: 

C3=CO::; ( 2*-P I/ C 2n+ 1 :i l 
S1=SINC2•PJ/(2N+1JJ 
U1=(1 
r···-.; 
1_.-·.!.. 

'.::;::-"o 
.J:::: 1 

THE FOLLm·4It--IG F.'.ECUP:::;II.)[ SEG!UE.]1CE r:::; USED TO COMPUTE 
uo~u1,AMD u2~ 

U0=FC2M•PI/C2N+1Jl+2•C•U1-U2 
U2=Ui 
Ui===UO 

FOP IJflLUES OF M=c'.M, 21-1-1 , ••••••• , 1 
THE COEFF" IC I EMT:::; RF.:E THEM: 

R(.Jl=2/C2N+1J[FC0l+C•U1-U2J 
H CJ :i :=;::'.....- ( 2t--l+ 1 ) '*'S=$:1J 1 

APE UPDATED TO: 

~=:=c::;:~~:;+~::; 1 ~c: 
C=O 

"J" E; ::;TEPPED BY 1 At--ID THE '.'.:;EOUEMCE '.::;TRFffIMG AT EC!UATIOt--1 CJ) 

438 



J62 F.:EM 
::::7(i PF.'.HH 
::.:; '? ~=~ F:F.~ I t-iT 

I·:;:; HCH·! F:E.PF"FHED UMT IL M+ 1 PA IF<'.:.;:; OF COEFT IC I EMT'.:: HAUE BEEti 
COMPUTE D. 

·~:: ~:: E, FiF• I t·11-
::: 94 pp I t·ff II -------···---·-------·------------FOUP I EP '.:;ERIE'.:; PROGF.'.AM------·-··-----·-·--·--" 
i:.l 1212 FtF: I t·iT 
410 PPit·ff 
4 1 ::;: PF.'. I t·H 
4E'6 PPIMT 
4 34 LET D1=li. 0 
4 4 2 pp I t·ff II DO YOU DF '.:'.;I RE I tt:;TPUCT I Ott::---1 =YE'.:;, !~i=t·Kt II ; 

4 i.::;0 I t·1PUT A 
458 IF A=1 THEN 1242 
466 PPit·H"FlPE \'OU U::::ING A FUt·1CTIOt·1 TO '.:;UF'PLY DATA POit-iT'.:; fT'lPE '1') OP" 
474 PF.'.IMT"A '.:TT OF DATA POIMTS i:rlPE 'c'.' :i "; 
.::1:::2 INPUT T 
490 IF T=2 THEN 4080 

506 LET Ml=INT(N/2) 
':i 14 pp I MT II ~·!HAT I'.:; THE MA:=< IMUM OPIIEF.'. OF" THE HAPM0t·1 I cs TO BE FITTED II ; 

1::;22 IMPUT M 
530 IF M <= Mi THEN 562 
:;:;:::: PF.:Hff"THE riUMBEP OF POHff'.:; MU'.:;T BE GF.'.EFITEP THAM OF.: EOUAL TO THE" 
546 PPHH" CMA>::IMUM OPDEF.: +1) *-2" 

562 IF M>49 THEN 578 
'.570 GO TO 610 
5?::: F'F.:IMT"THE tit.ll·IBEF.'. OF HAPMOMICS \'OU HAUE F.:EOUE'.::TED IS LAF.'.GEP THAM THE" 
5 f:6 PF.'. I MT 11 '.::TOPACE ALLOCAT I OMS OF THE PPOGPAM------TYPE '3(1 DIM A ( t·-1 :i , B ( t·i :i , 11 

~;94 PF.'.lr-JT"~·~HEF.:E M=t·iUMBEF.'. OF HAF.:MotHCS+1; THEM TYPE PUM" 

61(i PEM 
t.• 1 ::: F.:EM COMPUTE mm PPESET cm--i::;TAnT==; 
626 LET C1=2.-··li 
634 LET C2=P1*-C1 
642 LET S1=SINCC2) 
650 LET C3=COSCC2) 
65B LET C=L 0 
666 LET :::=(i. 0 
6?4 LET .J=1 
f.:::2 LE'T ::O::=fi. 0 
6'3(1 GOSU:B 199(1 
t 1 ·;.1:::: L_ET F12=\' 
706 LET U2=~3. 0 
7 1 ~- LET U i =ti • (! 

722 LET A2=M-i 

73B l?EM FORM FOUF.'.IEF.'. COEFFICIEtffS F.:ECUPSIUELY 
746 PEM 
754 LET '.=·='.=A2:<:i:Cc' 
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? (, 2 GO::;uB 1 990 
?' 7ti LET Uti=\' +;:'.. '*'C:'*'U 1-1 J2 
?78 LET U2=U1 
?:::6 LET Ui=UO 
7':.14 LET R2=Ai:~-1 rs 

802 IF A2 >= lE-4 THEN 754 
:::;i (i LET Fl (_I) =C 1;.;: ( p;:·+ci:i:u 1-U2) 
818 LET B(J)=C1•s•u1 
:::26 LET K=.J-(M+l) 
834 IF K >= 0 THEN 882 
842 LET Q=C3•c~;1•s 
:::~5(1 LET ·=;=c:::•'.:;+'.:; 1 :i:i:c 
:::~i~:: LET C:=G! 
::: t. E· L.ET .J=.J+ 1 
374 GO TO 706 
882 IF Mi <> ~V2 THEN 914 
890 IF Ml > M THEN 914 
898 LET ACM1+1l=.5*AfM1+1) 
906 LET BCM1+1J=0 
13 1 ::.1- F'F.~ I t#iT 
1
:) C: 2 F:F.~ I t·iT 

946 PRHff 
954 PRINT USING 955 

962 Pf<'.INT 
97(-i FOP I=t1 TO M 
9?:::: LET K1=I+1 
986 PRINT ACK1J,BCK1J,I 
9::;::7: #. #######lt-t·t :fl:. #######t·t·t·t· #### 
994 t·iD::T I 
1002 PF.:IMT 
1 ~~1 10 PP I MT 
101::: PRINT 
1Ci26 PPINT 

I 

1 (·(::4 PR I t·ff II DO YOU ~·JI '.:;H TO :3EE A TABLE OF PREII I CTED 1.)S. ACTUAL l..JALUE::; II 
104;2 PF.'. I MT II ( 1-YES, (i=t·K:i) II; 
105(1 H"iPUT N 
105:=:: IF M=1 THEM 1(174 
1 ~~166 '.::;TOP 
1074 PRINT 
1 (l82 PF.'.IMT 
1090 PF.'.IMT 
1 (19a PF.'.INT u:=:;IMG 1~)99 

1106 PRINT 

=.,,.• ,··· 

1114 LET K=2•P1/(J1-1l 
1122 F.EM 
113(i FOF.'. >=:=(i TO c'.*-P 1 ::nEP K 
1138 LET \'1=AC1l*.5 

ACTUAL-\' EPPOF.'. 
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1146 
1154 
l1 

LET \' i =';' i + i: :; !. I ) *-CO'.::; ( l I-· 1 J *>< ·.1 + B ( I J :i:i:·::; I !·1 i f I -1 ) :i;:~;:-:: J I 
r·iEXT I 

1178 LET D=ABSfY-Y1l 
1186 LET D1=D1+D 
1194 PRINT x,y1,y,n 
l i ·35 ~ #. #######·r--t··n· #. #######-t··r- n 
12c12 
ic'.Ei 

f·iE>::T ::-:; 
F=F.~ I r·iT' 

1 C~:34 ;~;TCiF= 

1 ~:'.'. 4C~ F=F.~ I t·fT 

i ::'. 5B PR H-ff 
1E'.E.6 PRH-ff"THI·::; P~'.CG~'.AM COMPUTC::; THE FOl.JPTEF' COEFFICIElff:::; FOR A CIUEli" 
l c'.7 4 PR Hff" PEP I OD IC FUt-iCT I OM OF THE FOPt'i: 11 

1 2 ;::~2 F1F.: I t·1T 
1 c'.9t1 PRI!·ff" 
l F=F.~ I t·iT u 

1 '.3 tiE: F#F.~ I t·iT Ii 
1. ·;,;14 F:~:IriTH 

1 :=:~=:C~ F·F-: It·1T" 
1 '"3 ~3~] F'F.~ I t·iT u 

l ·.:3 :3~=; F=F~ I t··~T 

·. H 

" 

i ·:::46 PRHff 11 GI'..JEt-i THE FOLLm·HtiG DATA:" 
l 354 PRH-ff 

PR I MT" 
F·F-~ I f·iT u 

F'F.~ It'"iT H 

PF.'.IHT" 
PPit·H 

1402 PPHff" 

1 4 i ::;: PR I r·ff " 
l 426 PPii·ff" 
14:::4 PPHff" 
1 4· ::1-;~ F=F.~ I t·iT 
l ::.;. 5~1 F=F~ I riT 11 

i4e;:: PPit'ff" 
i 4·:~10 PR I ~ff" 
1 4 9~::: PP I !'ff 
1506 PF.'.IMT" 
1 5 i 4 pp H-ff " 
1 ~; 2c:~ PF.'. I MT " 
i '530 PPit·ff 
1 !:5:3:::: F'F.~ I t-iT If 

iAa A 1:;!Jt:~~CUJT I t·iE I t·i L. l t·1E~~::; ;::~[J[1(1-4t1t1(J -rHAT I~EF 

FUNCTION OF 'X' ~JER THE INTE~VAL [0,2*P J. 
CO!ff f! H1S THE UfiLUE OF F' I Al'iD CF1t·1 BE U'.::;ED 
'..:;!J}:POLJT I f'{E a FOR D)it'JF'L[ ~ 11 

OF' II 

;=~~~;~:;~3 IF >=: < Fi 1 Tf-iEt···I i?:.'.(i:3t1° 
C~(i 1 ~i LET 1l=>=: .. /F= 1 H 

c~t12t1 ~:;;c1 ·rci 2t:14t1 11 

;:~~i:30 L.ET \'=:=<.···"F• 1-i a ~::i 11 

C~(i 1:1-0 f~ETl.JF.t"i u 

q r-:-: q ti 
· r· l. · 

iB. DF!TR '.::;TATEMEMTS Hi LIHE'.::; 60(i(i-69'3f:=: COtHAIHH1G THE" 
TABULATED FUNCTIOt·1 UALUES EG!UALL\' SPACED OM [0, 2*F'I J 11 

'.:::;o THAT THE FIP'.::;T POHff I'.::; THE FUMCTioti U!il.UE fff ?EFO" 
i'.:Jf·ID THE LFJ'.'.:;T PCHff I'.::; THE FUMCTION i..JALUE AT c'.'*'F'I." 

c'.. THE !·iUMt:EF-'. OF Pt:H !'ff'.::; IF ( 1 BJ IS USED TO DEF HiE THE 11 

FUt·lCT I Ot·L ( PD)UE'.::;TED DUR H1G PROGRAM D=:ECUT I ot·f! 11 

IF ( 1A) E; U'.::;ED, THE PF.'.OGF.'.AM U'.::;E'.:'.; "; M; "POHff::;." 

3. THE DC::; I PED ORilEP OF THE F"OUP I ER COEF IC I Et·ff:::;. " 



1 ':A6 PF-'Ir--iT" 
i :==i54 PP I r·ff 
1 PPH-ff"i·iOTE~ T~iE" OPDEP OF THE ::EPIC:; MUST t:E >= ZEFO." 
i '.:i 7~i PF.: I MT 
i ::;7;:: PPit·ff" 
i '.:~ !::6 PF-' I MT 
i ::; ·34 PF.'. I r·n " 
1 6 fi2 PF.'. I MT 
16 i ti ::;TOP 
1990 IF T=2 THEN 4020 
4 01 ~3 PETUPt·-1 
4020 LET H=(X/(2.•P1lJ•(J1-1l+1.0 
4 !2r3(i LET L = Hff ( H ) 
i:.l~~1;:.1{) IF H-L<~~id 5 1·HEt"·I t:-1.i~iE:~i 

405(i LET L=L + 1 
:::f.~:iE,(i l_ET \'=Fi f L.) 
4 0 70 F.:ETUPt·i 
40:::(1 PPINT"HOU MF!tfr' DATA POIMT:::"; 
409(1 IMPUT t1 
4 10(1 IF t·~-:: c'.00 THEJ i 4150 
411~3 PPHff"THE r-iUMBEP OF POINTS I::; GREATEP THAM THE ::::TOPAGE " 
41 c'.(i PP I MT" ALLOCAT Iott:; OF THE PPOGPAM. T\'F'E ' 20 DIM F' ( t·i) ' ~,~HEPE t-l" 
4 1 :';:(i PF-'. I MT II EOUAL5 THE t·iUMBEP OF PO I r-1-r::;, THEti TYPE' PUt·i, • II 

4140 STOP 
415(1 FOP I=1 TO ti 
4 16(1 PEAD F' ( I ) 
417(1 HD::T I 
4 1 :::o LET ._11 =l"i 
4 1 90 GO TO 49::: 
99·:K:: DATA 1E35 
9999 am 
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FCI! .IF' I FF: It·;:; (:C1FJ FTC J 

1.50909F-05 9. 

l :2 1:.~. t~- ;~'. :~:.: f1 E~ -Ci t:::I 
t::j. SI i2i~:;"?"?i:1E.: ·--(:1t:: 

110 \'OU i,lfi!IT l C1 

~-·" JI ·,? l :::; j :'.'.~! r:) ::;1 
r.:~ :J r::i :::·~2: r.::; l F. 

1 l ='1T~::;, (1::::iiO :i ·-::•C?) 

TUTHL. E l?POP ::" 
t·l[fH I [F'F'CI!? =: 

1;::1 JI ~,::.:::!,~:,'? l l ;:1 

~::!JI ~::1~~:121,.~::l1~:1f'.:: 

T 

,.::~ 

( 
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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(l),X(2),X(3), .•.•.••..•• 
and for Y: 

400 DATA Y(l),Y(2),Y(3), .......... . 

LIMITATIONS 

A Restore statement is used in line 730. The program will store and execute 
in 8K Bytes of memory. 
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!i I! IF J UFI !CF. I 

40 IF W9=1E38 THEN 1710 

?4(i F'RHff 
?50 PRHff 11

'.:; I M F L [ 
7;:::.0 FF.'.Hff 
~?~7 Qi F1F.~It·iT ti 

? ::: 0 PF.'. Hff 
?·:=10 PF.'.Hff 
800 DIM UC250},UC250) 

ECllJATIOtl: 

::=: 1 li PP I r·rr "HO~-~ MAtl\' crR::EF.:t)AT r ott::: on EACH l)AR r ABLE" ; 

:'.:'.:25 LE1. t'il = f'i-i 
i:: C: E, L.ET ~.~ i = r··i .. ···t 11 
::::::.:[i F1F::It·iT 
::: ~h(i F=F.~ I t·iT 

:;::6(i PRIMT "MU'.:::T HAUE THREE OP MOPE OBSERl.JATIOMS." 
::; 7 t1 ~:;1-c1F· 

:::=;t(1 l.E~T ;:;2=t1 
900 LET ::::3=0 
131 l fi 
'31i:'.~(i 

•;1:;:(1 
LET 
FOR 

::::4=(i 
::::5=(i 

1:~i 4I-~i F-~EAI1 t) f I ) 
·;:150 HD::T I 
960 FOR I=l TO N 
970 PEAD Ui"IJ 
980 LET S1=S1+U(I) 
990 LET S2='.:'.:2+U ( I) ·t"f:· 
1 0(10 LET '.::3=s::::+u ( I ) 
1010 LET S4=S4+~CIJl2 
1 ~Jc'.0 LET :::5=:::5+U (I) '*'U (I) 
1 (!:30 MD=:T I 
1 0 4~3 LET M 1 =::;; 1 /I-I 
1 t~~5(i LE·r t;12=~::;:~:.--·l·1 

1 060 LET II 1 = S;=:.--·li -- M 1 l;::'. 
1065 LET El = Di • Rl 
11;::1?(1 LET D2 = ::A.-··l1 - M;:=:-t-c'. 
1075 LET E2 = D2 ;.;:-: P1 
10BO LET D3=S5.--·l1-M 1 *M2 
1 (i90 LET C: 1=t-1*-I!1 
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l 10:21 pp I t·ff "l)AF.'. I ABLE II ; II MEAt-1 I! , II UAF.'. I f!NCE II ' II '.:TD DEU I FIT I ON II 

1 1 1 0 PF:'. I !'·ff 
1 1 20 PP I rff " :=< " , M 1 , E 1 , '.:;@::=: i: E 1 ) 
11 3~:i PP Hff " Y 11 

, ME~, Ee'., soR i:E2) 
1140 F'PIHT 
11 •:£1 PPirff 
1 16~3 LET f?8=(i 
11 70 LET D=D.:::"°"·111 
11 :::O LET A==M2--B~M 1 
119ti LET D4=D2-B:.:i:n:::: 
l 2~](1 IF D4< D2 THEti 124-(1 
1210 LET P:::=1 
1 ;:·20 LET F.'.2=(1 
1 ;::·.::(1 GO TO 1250 
1240 LET R2=1-(D4/D2l 
1c::st1 PF.:Hff 11 INDD< i:F.:t2J"," 
1 E'.6f1 PRHff 
1 c'7'ti IF P'.::=(1 THEt·i 1 :;:(1(1 

STD ERPOF.: 11 

12:::i;:.1 PP r tH 11 ZEF.'.O i: '.:;T E:RPOP OF E'.:n· I MATE E:=<CEEI6 '.:;Tn DE'...t oF \'"' " 
1 ;::9(1 CiOTO 131 O 
1300 PPJ i ff F'.2, De'.-D4, D4, '.:;9p ( D4) 
1 3 1 (i FR I t·ff 
1 3E'.0 PP I HT 
1330 LET D4=N*D4/(N-2l 
1340LET T=1.96513+2.37231/(N-2)+2.812/(N-2lt2+2.51562/CN-2lt3 
1350LETT=T+1.03125/CN-2lt4+1.8125/(N-2lt5 
1360 LET D5=SQRCD4/C1l 
1370LETD6=SQRCD4*S2/CN*C1JJ 
1 ::_::::::(1 L.ET J:; 1 =E:-T:9:It5 
1 ::~90 LET Bc~=B+ T:<i:DS 
140(1 LET A 1 =A-T:i:i'D6 
1410 LET A2=A+T•D6 
1420 PF.'.IMT "PARFIMETEF.'. 11

, II 1.JF!LUE"' II 95 PCT COHFIDENCE LIMITS" 
14:;:(1 PPINT 
1440 PPHff II A11

; A, Ai, A2 
1 4 50 PR I MT ;I F.: II , I:, B 1 ' :B;:.'. 
146~3 PRINT 
1470 PRIMT 
14:::~3 PR I MT 11 E::;T I MATED UALUE~; OF Y ( FF:'.OM THE PEGF.'.ESS I OM) At·m COMF I DEM CE 11 

1 4 90 PfU MT "LIM I TS FOR I MD I U I DUAL 1..JALUES OF V, FOF.'. EACH l..JALUE OF >=:: 11 

15!2!0 PRHff 
1::;10 PRIMT 11 :=-=:-F1CTUAL 11

,
11 Y-ACTUFIL"," Y-CALC 11

, 

1 ~120 PR I MT II '3':i PCT COMF I DEMCE LIM I TS II 
1 ::;33 PR Irff 
1 ::40 DEF n~A (I.)) =:30F.'. ( D4:<i: ( 1 +C2+ i: ( 1)-·M 1 ) ·t-2 :i ./·c 1 ) ) 
1550 LET CE'.= 1 /M 
1 ::;6(1 FOR 1=1 TO M 
157(1 LET D7=Ft-1A (U (I)) 
15Bf1 LET Y=A+B:<i:IJ (I) 
1 :=;qc--1 LET C3=T:<i:D7 
1~~~ PPTNT Ufil·VfTl·Y·Y-C3,Y+C3 
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1 t, 1 ia t·iE>=:·r I 
l 1:: C'.[i FlF? I t--IT 
l E1 ,:~a] F.:EAI1 >=: 
l i:1 4(i IF. :=<= i T!-·lF't"i '3·sii:~P3 
1 65(1 LET D:::=FMfi f ><) 
1660 LET C4=T'*'Ii:::: 
l f: 7~1 LET 1l=A+· t::9:;:-:: 
l r_:l::::~~! F;F.: I r··"IT ::-:;, n 11 

, \·
1, :.f

1 --C:4 1 \~~r·C:4 

1690 GOTO 16:~:0 

1725PF' It·F"----" 
1=.1 ·~1 1=.P3 Er·iit 

!.W!F'I 

;::~ t:'.j. II 

iZi II :~1!?1i::1 1~- 1:) 1.. f.1 

c:nIMf!TED I lf=ll.JI['.=; OF' '/ IFF'Ui'i Ti!F' F'ECE'F·:;·:~;ID\i) f'.Ji{j! ((Jj-.!FIIlt'HI.) 
L.. IM Ir::; FOF:: I !'--!Tl l U I DUHL. l)f:iL!J!~S UF \', FCIF' EHC:!-! 11r::1L.UE C.!F ;::: ~ 

1 i~~i ~-~; 
l ;~'.'.Cl 

116 

lU4 
i ·;::9 

\'-CnLC 

1 =: ·::: • ::::: 9 j :=: 
1. c ::> • u r.::; ·:.:1 1 
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CONFIDENCE 2: 
DESCRIPTION 

This program calculates confidence limits 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 inniost systems without incident. The source code requires 3K Bytes 
of memory for storage and will require 4K Bytes for execution. 
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i;:. i:::. F'F'. I !·ff 
i:::? F'F'Hff 

"~'.:~i I1ATA 5(1(1(11.]00, 5:3·3:::;~7:::, 57·32597, t.17·3114, E.554217, E.r~14E=E:5, 7C~574E.·;t 
31 DATA 7580363,7881446,8159399,8413447,8643339,8849303,9031995 
::: f.'. IIFffA '31 ·;t;~4:3:3, ·3~~::::: 1 '32!:::, •34521-3€17, ·3554:345, ·3r::,4(1E.•37, ·~71 ;:~:::!:34, '377E~4·3·3 
:~: ~:.:: I~AT'A ·3:::21 ,35El, ·:.i~::t=..:.[1·;.tE.E., ·3:::·32759, 9'31 :::1~1;=:5 :a ·3·3:::7·;tt1:=:, ·3·35:;::::::::!3, ·3·3E.5:3:;:0 
::: 4 I~ATA ·3·:r7444 ·3, '3'3~:: 1 :342, '3'3::::E.5€1 l , ·3·3·30::::24, ·3·3·3~::: 12'3, ·3·3·351 f.E., ·3·3·;.it:.E.:31 
:::: ~~ IiATA '3'3'37E. 7 4, '3'3'3:::41]·3, 13·3·3:::·322, ·3·3·3·3277, ·=.t'3'3'351 '3, ·3·3·3·3E.~:::3 ~ ·3·3·3·37·3:3 
36 DATA 9999867,9999915,9999946,9999966,9999979,999998?,9999992 
J7 DIM :=< f49) 
38 DEF FNQfUJ=M+U~S 
39 DEF FNDCUl=XCUJ-XCU-1) 
40 DEF FNBCUJ=U-U•CU-1l•CD2/C2•D1l+CU-2l•D3/(6•D1JJ 
.:.i 1 DEF nc cu :i = 1 + i: utE'.+ 1 ; / i: 4•n :i + i: i: i.Jt2+3 :i :i:i: i: 5:¢:1 .. .1t;:::+ 1 J J ....- i: 96*-D"t-2 :i 
42 DATA 0, (1, ti 
5 0 DATA 1 EE~O 
100 DATA 2,3,6,9,3,11,13,16,23,45,67,89,35,67,13,43,21,67,98,7,6 
c'.00 DATA 3E33 
210 DATA .5,.75,.9,.95,,99,_999,.9999,,99999,1E38 
c'.2[i FOP I = 1 TO 49 
c'.30 F£AD :=<(I) 
c'.40 MD::T I 
250 READ 1,s1,s2 
;:~60 F£AD H 
c'.70 LET I=I + 1 
;:;:'.:::i;::1 READ L·~ 

~:.: 1 ~3 LET ~::;2=~::2+·~·llE~ 

:~::2Ci C;C1TC1 c:·71-~1 

::::::::::0 LET t·i=I-1 
34(l PRHff 
:.: 5[i PR I MT II UALUL:; OF :::;AMPLE STAT I :::;TI c::;: II 

:360 PRHff 
J7'[1 PRIMT II SIZE OF SAMPLE"' M 
:::::::::0 LET M='.:;1.···l1 
39[1 PR I MT II '.:;AMPLE: MEAt·1 l..JALUE 11 'M 
4(10 LET '.:;;::::=:::;2 .. ··l~-Ml2 
4 1 ti LET D = M--1 
420 PRIMT II !)AF.'.IAMCE OF SAMPLE",::;;::: 
430 PRIMT " SAMPLE :::;TD DEUIATIOM" ''.::;op cs::;:) 
4 4 0 LET S5='.:;:;:;:::•M*- ( H--1 ) ....- ( H* f M-1 J ) 
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4 •:;o PFU MT 11 c:;r I MATED POPt·1 '.:'.::TD DEU" , SOR i: '.::5) 
460 LET S6=S5•CH-N)/(N•(H-1)) 
470 LET S=SQRCS6l 
4:::i;3 PRHff II '.:;TANDAF.'.D EF.'.F.:OR OF MEAN"'~; 
49(1 PF.'.ItH 
500 PRHff 
~'; 1 0 PP r NT "cot1F I DEl1CE Lr Mr Ts OM POPULAT I on MEAN: " 
~;::0 PF.:nff 
:'; ·~:r,;:1 F·P r ~·ff " cor·w· LDJEL" , " LOl·~EF-'. Lr M 11 

, 
11 

:;4~3 PF.:IMT 
':'i~~:~1 F'.EAD P 
:; 6(1 IF P= 1 E3::: THEM '3999 
570 LET A1 = 0.5•C1+Pl 
5 ::;:(1 GO'.:;!JB 610 
590 LET A3 = A2 • FNZCA2J 
592 PRINT 100•P, FNQC-A3J, FNQCA3l 
6 (1(1 GOTO 55(1 
610 IF A1>0.5 THEN 660 
62(1 LET A1=1-A1 
630 GOSUB 7(10 
1:14(1 LET AC~=-t) 

6 50 GOTO 6:'.::(1 
660 GOSUB 70(1 
6 '?0 LET Ac'.=Q 
6 f:(1 RETUF.'.t·1 

UPPER LIM 11 

69(1 F£M REl...IERSE IMTERPOLATIOM FOR STD NOF.'.MAL. DEl..JIATE: 
700 LET Z=1E7•A1 
710 FOR I = 1 TO 46 
720 IF Z<XCIJ THEN 740 

740 LET Dl = FNDCI) 
750 LET E1 = FNDCI+l) 
'?60 LET D2=E1-D1 
'?70 LET D3 = FMD ( I+;:::J -E1 - D2 
780 LET U = CZ - XCI-lll /Di 
790 LET Q = FNBfFNBCUlJ 
800 LET Q = .1•CQ+I-2l 
:::: 1 ~3 F.ETURN 
:::20 PRIMT 
::::30 PRINT 11 THI'.::: PF.'.OGRAM COMPUTES COMFIDEMCE LIMIT::: Fl]F.'." 
::::4(1 PF.:It·ff "AM UMKt·Ktl·U1 POPULATIOM MEAM, BASED OM F.'.AMDOM 11 

:::s0 PF.'.IMT "'.::;AMPLE DFITA GIUEM. To u:::E, TYPE= 11 

:::6(1 PRIMT 
::::?ti PFUMT II 5[1 DATA (SIZE OF POPULATIOM) II 

::::::::~::1 Pl?IMT 11 i:oMIT THIS INPUT IF rr·iFIMITE POP' M)" 
::::90 PF.:IMT " 100 DATA >=: i:i :i, >=: f2), ••••• , >=: u·n 11 

90(1 PPIMT 
9 10 PF.: I t·ff II ~·~HH£ THE :=:: ( I ) AF.:E THE ::;AMPLE OB'.::;EF.:UAT I ott::;. II 

9999 EMD 
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r:iF· 1.:~:;1=·1l 1 !F1 L F 
1·:·1FJ·::1··1 i .. if··n ..... l J~: 

L!F\i I i"!T T i··n i 
F ''.; l H'ffilTT! F:.1.1F'i ! '::;i ii U 
':n H! !Drn:;:' D ::PF'.i"'IF' CIF 

CU!iF1 

i:):'.~I 

1;:) 1::1 u ::~1 

I:)':) U :):'.:~j 
=~) :~:i ;J ::~1 1:~1 1~1 
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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 line 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 SOK Bytes of 
on line memory for execution. If the DIM statements are reduced to 200 then 
it will execute in llK Bytes of memory. This will limit the number of data 
sets to a maximum of 200. In the examples: X(I) = RND(l) 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 0.5 unit in amplitude, 
immersed in noise equal to or greater then the signal 
and at up to three times the pulse frequency. This 
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 
has been displaced to the right by five time or unit 
intervals. The correlation between these two signals, 
each buried in noise, is an extreme test of the sen­
sitivity of this program. 
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1 !2i PP I tff u TH I::;; PPOGPAM DOE::; AUTOCOF::PELAT IONS ( 1 J , OP" 
:::=:0;::0 PPHH "CPO::scoF.:F.:ELATIONS Cc~) 01'1 DATA ::;ET':; F!f·ffl" 
::=:0:::::0 PPH-ff "PLOT::; THE tiOPMALIZED F.:E::;u1_ r:;. 11 

::=:1214(1 PPHff "TYPE IN THE # OF THE COPF.:EL. \'OU ~·H'.:;H TO DO. I 1 OP 2) 11 

3060 IF A1>2 GOTO 3040 
·;: i] 7ti I~ I ti1 >=: ( 22(i(i) :i =y= ( ;~·c~~~i0) 

:3 (1~:::[1 F·F.~ I t#1T 
309(i PF.:INT II HiPUT H THE # OF DATA POH-1T::; YOU HAUE. II 

3 1 (itl I tiPUT t·i 
:::=: 1 1 i~1 PF.: I NT 
::_:: l c'.0 pp I !'ff II HIX~ !·1AN\' TI ME LACS DO 'r'OU ~·~f:tn TO TAKE OUEF.: TH Is DATA? ( ·::" 150) I! 

::;:: i 30 I MPUT M 
'.::: 140 PP I MT 
315(1 M=M+i 
3160 P=T9=A=B=C=D=E=0 
:::: 1 7ti MAT >=:=ZEF.: 
::: 18(1 MAT '/=ZEF.: 
::.: 1 9(1 PF.: I MT 
:::c::t1(1 PPINT 11 ItiPUT YOUF.: :=< DATA t·ml,J. 11 

3210 FOR 1=1 TO N 
• :::: c'.20 I MPUT :=< ( I J 

·:::c'.3(1 A=A+>=: (I) 

3c:40 F-£M A I'.:; THE MEAN OF ;:-:: 
3250 IF ABSCXCIJl<ABSCBJ GOTO 3280 

3 270 F.'.EM B I::; THE LAF.:GE::;T >=: UALUE 
32B0 NE::·ff I 
J29(1 A=A.-··l1 
3300 FOR I=1 TO t·1 
3310 XCIJ=XCIJ-A 

334(1 PRINT II THE MEAH FOP THE >=: DATA I'.:; II; A 
:~:35(1 PF.'.IMT 
336(1 IF A1=1 GOTO :~:540 
JJ70 PPIMT 
:::: 3:::0 PR r MT " INPUT , n PO r Mr:;, YOUR Y DfiTA r·mL·~. " 
J390 FOP 1=1 TO M 

• 34(1(1 HiPUT \' (I) 
3410 C=C+Yf I) 
:?.:420 !?EM C I'.:'.; THE MEAM OF THE Y I1ATA 
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~::.:.l·:.3(1 IF- f\: t' I)) <~FlB'.:; fI!) 1~C1T() :34E,0 
-~::r:.140 Ii=:·( (I) 

~::450 PEM D L:; THL LflPGC:;T '/ 
·:.: 1~·E1~J l"iE:=::T I 

3480 FOR I=l TO N 
3490 YCI1=YCIJ-C 
~~:~;Ci~:1 !'iE>=:T I 

~:54~:1 REM THE DATA I'.;:, READY TC PUN 
.~:r::;50 PEM :.;.:;.;.::.;.: THI'.:: r:::; THE PLOT '.:;UH. ;.;,::.;.::.;.: 
<::s:3(i f~::::= (t1·1-·1 J ... ··t·~ 
~~~ Eit~)~) L.E.1. -J=0 
·;: f: i 0 L.ET F=7=(1 
3t:.E'.0 REM Fie I'.:; THE DELAY TIME FOP A 1 ·;:;[!::. RECOF.'.D 
3630 A8=INT(A8•(1000J+.1J/1000 

J66(i E=O 
3670 IF A1=2 GOTO 3770 
3680 FOR 1=1 TO (N-RJ 
3690 FOP P1=1 TO (F.'.+11 
3700 E=E+(X(IJ•XCI+R1-1ll 
~~: 71 ~i t·1E::-::T F: 1 
:37~::~~1 r-1E::-=:r· I 

:~:76ti GOTO 3910 
3770 !?EM THI'.:; L:; FOP CPO'.:SCOF.:RELATIOtt:; 
37e0 FOR I=1 TO CN-Rl 
:::: 7"30 FOF.'. P 1 = 1 TO f R+ 1 ) 
3::;::(1[1 IF T9< >0 GOTO 3::;:30 
3810 E=E+CXCIJ•YCI+Rl-il) 

3830 E=E+CYCIJ*-XCI+R1-1JJ 
:;::::4~3 f"'iE:=<T F:1 
:3:::5(1 1"1E:=-::·r I 
:3:'.::E,(i IF I.;< >·(i C~C1TC1 ::-=:::::::t1 
"3!::70 f!=l 
·:.::::!:::0 IF II·( }ti CiCIT[J :3r~(1[1 

:;:::;:9(1 D=l 
:::: ·::i ~~10 'r'=E/ ( ( r-1-P :r *F.'.1 '*' i: B*D ) ) 
3'310 IF T::::=l GC:iTO :;:94(1 
:~: 132~3 T:::=1 
·~:rj·=:J] F='/ 
:;:·34i3 ·r·=\'./F 
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::~:'31!::(1 !_E·r T=~~1 

:~~:990 LET T1=(1 
4 O~JO IF .J=(1 THEt"1 409~Z1 
4 (110 F.:ETUF.'t-1 
402(i F.'.EM (K1 f: 01 APE UX~EF.'. AMD UPPEP LIMIT::; FOP THE \' rn-::r::; 
4(1:::e !?EM OE'. :~:, CG AP[ MI t··! m·m MA>:: FOP THE: ::-:: fl>::I :;:; 
4040 GOTO 4(190 
4050 PPHff 
4060 PPIMT "HiPUT THE MEH V LIMITS. -MA::<. THEM -MIN. 11 

4070 IMPUT G!1, 1X1 

4(1:::0 GOTO 4i6(i 
40·~1(1 C!O=-i 
c:1- 1 (ili G! 1 = 1 • ~i 
41 l(i 02=(1 
412~3 03= (M-1) 
4130 IF A1=i GOTO 4160 
4 1 4(-l C~O=-;:'. 

4 i 5~3 01=3 
4 160 LET 05= f 01 -G!O) /5(1 

4 1 7(1 LET 06=0 
4 1 :;::(1 M2=M-1 
4 1 90 PEM M2 IS THE # OF >=: PO I Mr::; PLOTTED 
4E'.0t1 04= w~:::-02 :r /ME'. 
4 21 ti LET J=;::'. 
4c'.20 LET K=(1 
4;'.:'.30 09=03+04 
424(1 FOF: F.:=02 TO 09 ::;TEP 04 
4250 GOSUB 3660 
426(1 IF Yi< >0 GO TO 4E'.8(1 
4270 LET Y1=(1 
4280 IF 06=(1 THEM 4?H3 
4290 IF 06 =2(1 THEM 4:39(1 
43(1(1 LET K=K+ 1 
4310 IF K=i5 GU TO 4350 
4320 IF K=17 GO TO 43?0 
4 ::::;:0 PR I ~ff " 
434(1 GO TO 44i0 
435(1 PPIMT II DELAY TIME 
4360 GOTO 4410 
4 :::: 70 F·F~ r r1r 11 f 11 

; A::: ; 11 
) 

11 
; 

11 

4 ::::;::(1 GO TO 44i0 
439~3 PPIMT II 

44~Z1(1 LET 06 = 10 
4410 IF Y>C!1 GOTO 4650 
442(1 IF Yi >C!i GOTO 463€1 
4430 IF Y<OO GOTO 4670 
4440 IF Y1<Q0 GOTO 4690 
445(1 LET Cf? = 00 + 2;.:.:05 
4460 LET Z=Q7+ t:G~5/2) 
44 7(1 IF T>(1 THEM 516(1 

II; HI II; 

II• II T II• 
, .t ' 

T II. 
... ' 
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i::1,4:::;~] IF- '·( 1"HEJi ~;1 :.:;Ia 
4490 IF T1>0 THEN 4520 
4 500 IF Yi THEJi 45c'.0 
451ti GOTO 5c?0 
4~:if'.(1 IF Z-'l:::·=E::i:i:o;:; THEM 45:::::(1 
4':i30 IF Z-\'>=1)5 THH·! 4560 
4':i4(i PF.'.Hff II '*'"; 
4':150 GOTO 4:::::40 
I~~ SE.(i F'F.~ I t·iT u ~ II ; 

4570 GOTO 4:::::40 
45:'.::0 PF.'.HH u;.:.: II; 

4590 GOTO 4840 
4(:.00 PP INT Ii II; 
46 i!::J LET 07= 07+ ::=:*05 
4620 GOTO 4460 
46:3~) \'1=91 
4 64~~1 GOTO 4450 
4E150 'r'=G~1 
4660 GOF::i 4450 

4·E·;=~~~i C~CtTCi 445t2i 
4690 \'1=00 
4 ?00 GOTC1 4450 
4 71 (i PF.'. I MT 
4?2(i IF F'7=99 THEH 477(1 
4 73(1 PPIMT 
474(1 F.:EM 'r' I'.:::; PLOTTED ':(!:' Atm z IS PLOTTED , +' mm 0 r::::; CC.1t·1MOM 
4 75(1 PF.'.Hff 
4 76~~1 PP I tiT 
4770 PF.:IMT "THE COF.'.F.'.ELATIOM FUMCTIOM IS PLOTTED fl'.:::: f*) 11 

478(1 PF.'.IMT II ((i) I'.:::; COMMON DATFI POHff" 
4 79(1 PF.'.IMT 
4:::::0~~1 PP I MT II II; 0(1, 11 ( \' It·1CPEMHff ="; 05; II) II; " I!; !~!l 
4:::::1~3 PPIMT 
4:::::20 PF.'.Itff 02, I! I----+----I----+-·---I----+----I-----+----I----+-~--I II 

4.~:;~30 f~C1TC1 4:3 13(1 
4;::_::4(1 LET T= 1 
i:.l ::: 5~] IF~ Ti =~i ·rHEJ·1 4Et 1 ~::i 
4860 LET Q6=Q6+1 
4 :::::7(1 IF Hff t: Z ) >Q 1 THEM 489~3 
4 ::::::::::~~1 PF.'. I MT 
4:::::9(1 NE>::T F.'. 
4 '30(1 LET P7=99 
4 91 (i PF.'. I NT M, " I----+----· I----+-·---I-·-·~-+----· I-·-·---+-----I---.. -+----- I II 

492~3 IF T9=t1 GOTO 49~i0 
4 ·=.1:::::t1 PP r MT 11 i: - 11 

; o:::=:; " :i PD..IEF.:SE Tr ME LAG'.:::;. 11 

4940 GOTO 4960 
495(1 PF.'.INT II (";G!3; ") TOTAL TIME LAG'.:::;" 
496(1 PFUMT 
4970 IF A1=2 GOTO 5110 
4qqr1 PF.'.INT 
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1::J ::.-i·?-(:: : riT 
~:i ~~1 ~;~::; F;F.; I t·iT 

II i·lOULD YOU LI KE 
~'.; 12i c:c1 I t·iF1 tJT It$ 
~~;c;,::::~3 IF I~$=!1\' 11 c;;c11~Ci 4.1;:.tS!J 
r.5 Ci4(i IF I~$= 12 ;r·E~:; it C~CiTC1 4ti5Ci 
c::; t~~! 50 F'F: I t·i T 
':',0E.0 Pfdf"ff "~·~OULD YOU LIKE TO PUM NE}~ DATF!?" 
::=; ~=17(1 I t·1F·tJT It~:-: 

~=';(:1::::0 IF D$:="'r'" GOTO 3000 
~:'..i[J'3(i IF I!$= 111y'E::; 11 C;Crf;] ·3(1(1(1 

51 ~~1t1 c;c1TC) 557ti 
5110 IF T9<>0 GOTO 4980 
•=5 1 c~~~ PP Hff " IF YOU i·~Ftt··IT THE r·iEGflT I !..JE SI DE T\'PE 1 , EL:::;[ TYPE A 0. " 
1:~; 1 :.3[i I t·iF'IJT T'~ 

'::i 14~1 c;ci-ri:& ss:3(1 
515(1 IF TL·ti THEN 4t=.t:-"ii::i 
5160 IF Z<Yl THEN 4600 
::; 17~i IF. Z-· 1/1 >=;~*C~~; Tf-IEt··1 52:3(1 
51;::;(1 IF Z--'l1 >=G~::; THEt'"i 521~i 

~~~~ 1 ;3t1 F·F-~ I t·iT " + u ; 

::; c:~3f:1 1:;1:i1·1) 5i=:4li 
sc~i~1 F·F~Ir-~1- 11 + H; 
5 22(1 1~1)TC~ 524(1 
::; 2:3~3 F·F.~ I t·iT n + 
i:;;:'.'.40 L.ET T1=1 

a: Ii: .. :. 

~; C~SC1 IF 1· >~~i THEt .. ·i 4::;E.~::1 

5 c'.60 GOH) 461 ti 
~i270 IF Z·-\:>=2~G!~; THEt"i 5450 
5280 IF Z-Y>=Q5 THEN 5370 
':i;'.:'.9(1 IF Z--\'1 >=2'*'05 THEt1 535(1 
53t10 IF Z-Y1 >=05 THEM 533(1 
5:;:: lti F·F.: I t"iT II Ci Ii; 
5·:::c~ti 1:;c1TtJ 4::::E.~J 

5 :~; :30 F·F.~ I t·iT I! ·+-~II ; 
':i34(1 GOTO 4S6(1 
5::~5€1 F1~:It·iT 11 + j;:u; 
5 360 GOTO 4;:,::t.0 
::1::::7(1 IF Z-\'1 >=;~:Q:C!':! THEt·1 54:3€i 
5380 IF Z·-Yi >=Q':i THE.t-i 5410 
5:~:·3f1 F·F-:It-1T 11 ~+ 11 ; 

54fJ(1 GOTO 4B60 
5410 PPIMT II 0 11

; 

:; 42(1 GOTC1 4::::6(1 
5430 PF.:IMT 11 +:<i:"; 
.':i44(! GOTO 4B6t1 
5450 IF Z-Y1 >=2'*'05 THEM 551ti 
5460 IF Z-Y1 >=G!5 THEl1 549(1 
5 4 7(1 PF.: Uff II ;$; + II ; 

5 4Bti GOTO 4860 
549(1 PF.'.Itff 11 :.:i:+"; 
5 5(10 GOTO 4::::60 
5 510 PF.: I MT II 0 II ; 

552fl GOTO 4::::6(1 
!'.:i530 IF T9=1 GOTO :~:55(1 
5540 GOTO 4980 
5550 PF.:Hff 
556(1 PF.'.IMT "THE; PPOGF.:AM l'HLL '.::;IMUL TAMEOUSL\' PLOT nm FUt1CTIOMS 11 

557~3 am 
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i<°'f·'H:Lff'."TCi!!':; i,') r1n T!riTA rJm 
l·:L (i'~":== 'l '.-H flfiF1 r\t~·!L..I~:;E"Li F'.E·~:;IJL ·r~:;. 

f','~.·C Jr! .;~. CiF TH[ COF'PE.l • \'OU IH:::;i.-1 TO Tin. i. i r:e ;:::'.) 

1 1:H :if!!(;' . :!·+ !Hf,,•::, [iii '·;'ni! ~-!f!HT TO ri=w:r C!UFF:'. THl·:::; rn=fffl~)f<i."5''1:1 

?t "'::; 

·r i-··!F: c:cir;'.F~[LfrT I Cit· i FL !i ic:-r I f°!f'i I:::; F'L .. CiTTEl) f1~:; i' :~:: ·1 

t 1~1 J I ::I c~c~t·1t:1c1t·1 Iif:tTi=i r:sr1 I r·iT 

•. 1 ~··~···~···~· 1" -·-·--I--·--·+---··-- I- ..... ,_·-··+···-~··-·"-· I -·---+-,,-·-··-T----+---0 -·-··1 
:;...;; 

+· 
l 
J. 

T 

T" 

T 

:': 

T 

+ :.;:: 
··· ·--··-· ~~-i--·--- I-·~-----+------ I --.. ----t~-···-,-·~" I---·--+--·~- I·----+-~~--·} 

13 TOTAL TJME LAGS 

~·-ICIUL . .I.1 \'OU l.. HE TO F'l..Jf"-1 t·iD·~ DflTA? 
?rl 
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ceu::c cm·f.:'FL.ffi J cit 1:::; j ;::·) Cli I DF!TA ::a:.r:::; AMII 
F'LCiT·:; THE tlOPt'lfll ... I:::t.D F.'.[:;:;tlLT'.:;. 
T \'PF H1 TH[ *!: OF. THE: COPFEL. YOU lH ::;H TO DO. f l OF' E'.) 

I! iF'UT H THE. ri: OF DFITF! F'OHIT·:; \'OU HAl.JE. 

: !Cl~ i MHH\' T FIL Lfic·:::; no \'OU ~·!flt ff TO TAKE OUEF.' 1} I I·:;:; DATA? f < 1 '50) 
·-::· j i 

I 1· IF'UT ':'(JUF: ;::; Itffffl tlCH·I, 
T}·lE t:1E:At·i F·c1F~ Tl-1F~ >:: flftTA I'.:; 

I i·!F'UT , fl F'OHfT'.:;, ';'CIUF.'. ':' DHTfi 1·10H. 
THE MEAN FOP THE Y DATA IS .0013352 

THE COF.'.F'.ELATioti FUliCTIOt·i I::; PLOTTED A::; (:<:t:) 

( ~:1 :i I·:; COMMOti DATFI PO I MT 

\' Ii ICF'.EJ-1F.Jff = . i ) 3 

~ J----+----I----+----I----+----I----+----I----+---- I 

J 
T 

' 
J 
I 

~= 

:j:.i: 

+· ~~ 

.. r .. 
-l -
+· 
-+· 
+· 
+ 
-+· 

-+o 

+· 
+ 
+-
+-

128 I----+----I----+----I----+----1----+----I----+----I 
11 TOTAL. TIME LAGS 

IF YOU i·~At'ff THE MEGAT I UE ::; I DE TYPE 1 , ELSE T"i'PE Fl 0. 
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T'IF CJF'F-:'.ELJf'i"Ii'll'I F'llrlt:TIC!I-! I'.::; PL.OTTE:D Fr:=; i::i:i:·, 
( 121) I·:; COMt'lot I l!ATA F'O I !'-IT 

'·1' y; !C:PEMElrr :::: i 
• J. 

: -·-·--·+--- - I-----+------.- I ----+-----1-· ----+-·----I --------+-----I 
;''1 

I 
T 
T 

+ 
1. 

1------·-+----T ---+----I-·-·--+-·----I--·-.,·-+·-----I-----+-----T 
- 11 
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CURVE: 
DESCRIPTIQ.li 

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+B*X); Y=l/(A+B*X); 
Y=A+(B/X); Y=A*(XtB); 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: 

and for Y 
100 DATA 

200 DATA 

Xl,X2,X3,X4, ........ . 

Yl,Y2,Y3,Y4, ........ . 

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 Bare 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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1 ','1 i DflT!=10, ~;1 

7i~e F:EM 
?' (:1~3F'F.:I1··1·r 
~::· ~:1 i::·~F.'EAIIF' 

705DIMXf200),Y£200J,Ut200),U(200),AC6J,B(6),C(6),SC6J,FC6J 
706IFP=iE38THEN911 
7·~:1?FCJF.'.f·=···= 1 T'Ctt:. 
·7i2i~::;LETF ( ~< 'J == 1 
·? ia '3riE>::1·1-:::: 
'? l ~if:E~:;TCH~~~E~ 
7liPF:If"lT 
7 j c'.PF: I rrr" PLEA:::;r ::;PEC r F'r' THE t·iUMBEP or 1.JALUES i: t·i :i c r 1..1n1 A'.:; DFITA 11 

? 1 ·.::PF.'.Hff "FOP THE T~·-iC1 H!PUT l.JAPIABLE::=;, AtlD THE OUTPUT CODE (I!)." 

714F'PHff" fD=i IF OUTPUT I::=; TO F:E Hi OPDEP OF HiCREA'.:=;HiG !..JALUES 11 

?15F'F.'.Ir-1T"OF" THE I!·ffi[F'Et·rnEt-ff IJARIABLE., EL'.:=;[ D=(i). 11,n = 11
; 

? 16! r·iPUTN, D 
71 7F'F.'.IHT 
? i ::=:FOPI=i TON 
? l 9~'.EADY ( I l 

7E'..1FOF'.I=1 Tot·i 
7;::2PEAII::< f I J 
.? C~ ~3t .. 1E><T I 
7E1 4F'.EAI1::-:;, 1

"f
1 

725 IF X ~ 1E38 THEN 916 
726 IF Y < iE38 THEN 916 
7 C.'.?PP I r"ff 
7 E' ::::pp I !"ff 

II f r-
!- t. .. 

73C.'. PPHff"CUPIJE T\'F'E"' II INDC·:: OF", II 

7 ::::;:pp I r·ff" 11 ~ "DETEPM 1 t·iAT r ot--t" 
734PPit·ff 
735FOPI=1T06 
736FOPI1=1T06 
737LETS(I1)=0 
7~~::=:t·1E>::TI 1 
7 :.;:·;.c:1c1~=;1_1E:::::i:t4 
740IFCI-5J•CI-6l=0THEN755 
741IFCI-2l•CI-3)=0THEN748 
74c'.FOF.'..J=1 Tot·~ 
743LETU ( Jl =\' ( J) 
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1) If 
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746IFI=i THEtf?65 

749IFYCJl<=0THEN762 
71:::;0LETJl CJ) =LOG Cr' CJ)) 

755FOPJ=1 TOt·i 
756IFYCJ)=0THEN762 
757LETU(J)=1/Y(JJ 

760I FI=6THEJ1776 

762PPIMT"CAN,T FIT 11 

763LETF (I J =t1 
.? Ez 4C:il]TCt7i:::3 
?65FOP.J=iTOf·i 
766LETU (.J) =>:: f.J) 

7 t_:.1 ::::t·iE>=:T .J 
? E1 ·3~:;ci·f c17~:; i 
770FOPJ=iTOH 
771IFX(JJ<=0THEN762 
772LETUCJ)=LOGCUCJ)) 

7 7 4t·iDff .J 
775CiCtTt]7::::1 
776FOF.'..J=1 TOM 
777IFXCJJ=0THEM762 
778LETUC.JJ=1/X(J) 

7 ::: ::::t1D<T I 
784IFD<>1THEN786 

7:::E.PRIMT 
?:::7PRIMT 
?:~:8PPINT 
7:::9PPIMT"DETAIL::; FOP"; 
790IMPUTI 
791LETK=I 
792LETD1=D 
?9JPF.:IMT 
794IFFCIJ=1THEU?98 
795GOSUB844 
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796PPHF° COULD nor BE: FIT. II 

7' 1:.17C~CfTt)7~=:E: 

~' 1? ~=~c~ ci ~:;1_1J;:::~Jt:: 2 
799IF ( I-1) :,:;: ( I-5) ;.::.; ( I-6) < :::·(iTHEne10 
::: fiOFOP.J= 1 Tot·i 
801LETY=ACTJ+B'Il•XCJJ 

::: ~3 4 I F I =5THEt·1::::[1E. 
;:;(15LE.f'f=>:: f .J) :¢-:\· 
:::06GO'.:;UB90 i 
::: Ci7l'"iE:=·=:T .J 
;::i.:1~=:LETI1=I11 

::: (1 ?3C:iCiTCI7!:::ti 

:::: 1 E' I F I =:::::THHi:::: 15 
813LETY=A(4)+BC4J/X(J) 

815LETY=AC3l•CXC.JltBC3l J 

817LETY=AC2l~EXPCBC2J•XC.JJ) 
:::: 1 ~:::c~c1~:;1_rt:r3p1 i 
:E: 1 '3!·1E>TJ 
:::2~3LETD=D1 

822LETSC5l=SC5J+UCJ)t2 
823LETSC3J=SC3l+UC.J) 

825LETSC1J=SC1l+UCJJ 
826LETSC2l=SC2J+UCJlt2 
827LETSC4J=SC4l+UC.JJ•UCJJ 
::::28F.'.ETUF.:M 
:::29FOPI=1 TOt-i-1 
::;::;:~)LF.::TM= I 
::: 31FOF.: . .J=I+1 Tot·i 
832IFXCMJ<=XCJJTHEN834 
::: 3:3LETM=.J 
::::34t·iE:=<T"J 
::: 35 I FM= I THEt-1842 
::::::::6LETP=:=-:: CM) 
::;::;:?LETO='r' f M J 

:::39L.ETY CM) =Y CI) 
:::40LE1}:: CI J =P 
::::41 LET\' CI) =O 
::::42MD::T I 
::::43RETUPM 
::A4LETK=I 
::;: 4 5 I FK = 1 THEt-iB60 
::: 46 I FK=2THEM858 
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;::: 4 ::_::: l Ff< =4 THEt-1::_::54 
;:::; 4 f3 IF~< =~5T~iEt·i:::sc~ 

::::: 6 i PETUF.:t·i 
::::::,;;:pp I r·rr" II • :. 

:::661 F1<=2THEt·-1:::?c'. 
::: E1 7 I Ft< =:::!THEli~:::7 4 

:::: 7 4PF.'. I r-iT Ii PIX~F:P II ; 

::::7i:;ppnff 11 FUt·K:TIOt·L THE PESULT:::;" 

878IFD<>1THEN880 
::_:: 79PF.'. I rn 11 u:;oRTED n-1 oPDEF: OF A'.::;cEtm HK; UALUEs oF :::::i 11 

flF:E 1=1::; FOLLC~·J'.;:;: II 

>=:-f1CTUAL Y-ACTUf!L 
::_=:::_::3pp I t·iT 
f: ::;: 4RETUF:H 
::;:: :::5PF.'. I t·ff 
886LETB=(N•SC4J-SC1l*SC3J)/CN•SC2l-CSC1J~~)) 
887LETA=CSC3J-B•SC1JJ/N 
888LETS1=SC5J-(SC3Jt2)/N 
889LETS2=CBt2J•CSC2J-CSC1lt2J/N) 
::_::·3JLETC CI) =::;2....-::;1 
::: 9 1 IF f I -1 ) *- C I -4) * C I ) =OTHEMB9:3 
892IFCI-2J•CI-3J=01~E~896 
::::·3·::LETA C6J =B 
:::·34LETB (6) =A 
e 95F-'.ETUF.'.t·-J 
896LETACil=EXPCAl 
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::;: 9::;:LETA ( I ) =A 
::::99LETB (I J =B 
9 ~)(1PETUF.:M 
901PRINTXCJJ~Y(J),y, 

·~10;'.:'.LETD=Y CJ) ·-Y 
903LETD=.1~SGNCDl•INTf1000~ABS(D/Y)J 
9 04 I FD< OTHEtt309 
9 0 5 I FD >{fT"HEt-1'30::: 
·~1(16PRUff 11 O" 
90?RETURN 
9 o::::PR r MT " 
·::109PRIMTD 
·~1 1 0F.ETURM 
911 PRIMT 

91 :::: PPI!'IT"--·-- 11 

·~1 1 4 PF.'. I t .. iT 
915 ·:;TOP 
'316 PPit-n· 
9 l 7 PR Hff II CHECl: H-!PUT II 
9·~199 EMD 
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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 Hl,Nl,Ml,Sl,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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1 Ci~~1 
i ~ii 
1 

: .. : i [i 
"-) ·i c:: 
__ 1 _!, ·-= 

::=:t::[i 
.32~! 
:;: :~:: (j 
.... , .,-,c:-
.::1 ".:1._.1 

:3.:.1-5 
:~::~~;0 

:3::15 

.~··1-:ic:" 

-.:1 l ._! 

~~::::ti 

400 
405 
4 lti 
415 
420 
z:.1,25 
i::f.::::t1 
4 .-,c;­

. .:·--' 
44[1 
445 
4::'.i(i 

455 
460 

DATA 10 
READ r·ii 
LE:T \'i=~J 
LET r·E:=t·i i -·· i 
FOP I=1 TO iii 
PEAD \' ( I ) 
LET Yi='r'i+YCIJ 
ME>ff I 
LET Y3='r' 1 ...-r·~ 1 
LET Y1=0 

LET 'r' i =Yi + ( Y ( I ) ·-\'3 ) '*' i: Y ( I ) -Y3 ) 

LET \'1=0 
LET t·i4=1i2~ i 
FOF.'. I= 1 TO !·ic'. 
r::EAD \' ( I ) 
LET Yi=Yi+Y(I) 
i .. iD<T I 
LET 'l 4='r' 1./t·iE~ 
LET Y1=0 
FOP I= 1 TO t·ic'. 
LET Yi=Yi+CYCIJ-Y4l•CYCIJ-Y4J 
r·iD::T I 
LET '.::;2='1' 1.·· ·Mc'. 
L.ET 'r'5=·l:3-'·f·4 
GO TO 47(1 
READ y,N1,y3,s1,z,N2,y4,s2 
LET N3=M1-1 
LET N4=t·i2-1 
LET '/5=\':;:-'y'4 

4 712! PF.'. Hff TAB u::) ; II STAT I ST I c II ; TAB (:3~3) ; fl SAMPLE 1 I! ; TAB ( 45) ; "::;AMPLE 2" 
475 PF.'.Hff 
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1:i 1 ~2! F;F: I r·~T 
::; l ~ F;F.'. I t·iT 
:=; c'.~3 PP I t"ff 11 Hr ca-JE:'.:;T PO'.:;TE~: I OP na-1:::; I TY I r·ff EP'.JALS" 
:=;;::1 PF.'.Hff "DIFFEFTt·iCE BETL,~EHi MERtt:;: II 

c::; 30 PP I MT 11 HPD LEllEL" , 11 Lrn·JE"R Lr M" , "UPPEP LIM 11 

~; :~: 5 F·F.: I t·iT 

r::; 45 IF P= 1 ~:1 THEt! :;:::;::5 
550 LET P=(l-PJ/2 
c:· c::-r= 
.. J .,) .. _i 

~;!::ti 

::;E.5 
X=2.515517+0.802853•T+0.010328*T*T 

~;~::0 
c:: ,-·.c::­
._.11:1._'i. 

LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 

G3=-5•X•C1-17•X•X/15*f1+19•X*X/17•C1+3•X•X/19)))/128 
CA= 1- i 4::::;;:·:.:i:;:-:::i:i::,,:/ 1 92tW ( 1+776*'.=<*->=>·14:::;;::·:<:-: ( + 7·3:.:i:::·::•:>=>-?76) ) 

~i·;.t~i 

:i·;.15 
60~3 
E:1[i5 

t.15 
t.C'..~3 

E1 25 E r'"T 
LC:..! 

:::::3=~=; 1 /-r·11 
c: 1. =::;~f./ f ~=;:~:+-~::;4) 

t·~E.=t-14/ C r-14-E~) 
t·15=tt:=.: .. ·· (t-13--2) 

E,:35 LET ~B=F +4· 
6 40 LET A= I B-E'. J • ( r·iE.*C 1 +t-15*C2) /B 
645 LET T5=>=:+G1.<B+GE: .. ···B-t-2+G3.-···:t;t·3+G4-···:t:t·4 
6 5(1 LET T 6=:::;0R (A• ( ::;;::=.:+S4) J '*'T5 
E,55 LET t/E,=\'5-TE: 
t:.t.0 LET \=·3=·l5+ Tf., 
665 PRINT (1-2•PJ•100,Y8,Y9 
i:.70 C~(I "fl] 540 

E,!=:t1 
E1~:::5 

E1'3t1 
695 

PPIMT 11 THIS PPOGF.:AM COMPUTE~; THE HIGHEST POSTERIOR DEM:::;ITY 11 

PRIMT II I~ffERUALS FOF.: THE DIFFEPEMCE BETl·JEEM nm POPULATIOM MEAtt::;" 
PR I MT II u:::; I t·iC~ BAYES I At·i '.::;TAT I '.::;TI CAL I MFEREMCE. THE DATA MAY BE II 
PR r MT 11 EMTEF.:ED I ti Er THEF.: or n.m i·~AY'.::;: 11 

705 

PRHff 
PRIMT II 

PR I MT 
7 l 0 PF.:Hff II 

715 PF.'.Hff II 

7E:t1 PF.:Hff 

ri. TVPE: THE DATA Ot·1 OME LI t·iE A·=·· u = =·-•a 

100 DATA H1, !-11, Ml, :::;;1, H2, t·1;:::, M2, '.:;;2 11 

F..'.UH" 
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'? -3 [1 F>F.~ I f·iT u 

·?:35 F'F~It"iT 11 

740 PPHff " 
745 PPHff " 
7' '.:{j PP I t-iT " 
755 PPIMT " 
7 60 PF.'. I NT 
71:.5 PPHff II 

77€1 PPHff 
7'?5 PPIMT II 

7:30 PF.'.Hff 
'?:::5 F=k:It·iT 11 

79') PPIMT " 
·7s;15 FlF.~If·iT u 

::::O(i PF.'.Hff " 

::: 10 F=F.~ I t·i T 
::: 1 5 F·F.~ I t·iT IE 

::::2t1 F=~~It·-rr u 

:::;::5 F·F:~If·iT 11 

::;::'3(i F'F.~ I t·iT I! 

::::35 F'F:~ I t·iT II 

::: 4~3 PP I t·ff 
::;:45 PF.:Hff 

1 

Hi:=DUMM\' TO ACF:'EE HITH c:ot·mIF:.7::.;.::,;i: IliPUT" 
i[!ffEP , 0' P,'.::; f!r·i APF'POPPIRTE riUMBEP) !I 

!·i 1 =RF:'. I TH MET IC t·iERt·1 OF '.:;FiMPLE 1 " 
·.:::; J ='.::;TAMDAF'U DEU I FIT I ()t·i OF '.::;AMPLE 1 ( 'PA'.:'.Eil Oti II 

ItR"f~i 

I1f1Tri 
IifiTA 
IH~iTA 

,zi:1:i ,z(2J ,.zfT1 ,z(41" 
z (5)' 

HHEF.'.[~" 

t·~C'.====T'HE ~=~I ZE CIF :::;Rtt1F'L.E 2 II 

·,· i I :i ~ I=i TO t·H AFE THE ELEMD .. !T::; OF ::::riMPLE i" 

Z ( I :i , I= 1 TO fi2 PPE THE ELEMEHT::: CF SflMPLE 2" 

::: 5(1 pp I MT II IF DI FFEF-:Et·ff HI GHE~::;T PCSTEF' I OP DEt"iS IT'/ I t .. ffE:F'.UAL'.:;; APE II 
::;:55 F'F.:IMT 11 DESIPEfo THEt·i THEY MA\' BE EHTEPED RS:" 
::;: 6(i PP I MT 
::: 65 pp Hff ii ,:;:oo DATA Li , L2, L:~:, L.4, L~5, ••• I! 

::;: 70 PF.: I MT 
::: "?5 F'F.: I t~~T u 

::::;::(1 PPIMT " 
::: :=:5 ~=;TC1F· 

:::·~0 Et·iit 

~·~HEF.:E ALL L =L 1 ~ L2, L:~:, • • • f!F'.E '.::UCH THAT" 
~i=S< L <. 1=~~1H 
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'.::;Hi'JF'LE t'IE.1::11 ·I 
'.::;:::1!·IF'L.E: ·:;TD I!FU I FIT I 0!1 
'.:;f!!'IF'L .. E '.;::;I ZE: 
:::;f:WIF'LE: um:: I fllK[ 

4. '::i 

HIGHEST POSTERIOR DENSITY INTFPUALS 
DI FFE:F'.ETK:E: I:E.Tl.-.l[Fll i'l[fll-1'.~;: 

HF'D L..E.UF:L 

1=~1 1~j II 
1::1 

1:~1 131 u 
1::1 ::) 

a:;11~l a '~) ':;11~! 

471 

UF'F'FR LI 1·1 

:~:: II :~: ::: ~::; :::: i::J. l 
1~;111 5;:.:'1.1~j.t::j.(' 

1 ~.~! II 1 C~j i::.~ ::::~ ~:.:: 

· 1 E1 
II 1::,::::[i 1:;1 t 

j ~::: u "? i:::1
1:'.:: i:l ;:.'.'.'. 

l 1=:!- u "?:;:::.::;f,;~~: 

:::;i::;i 
0?11 ';) 



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 like 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 line 10 and the second equation in line 20, as 
follows: 

10 LET Y = f (X) 
20 LET Z = f{X,Y) 

Then type RUN. If only Y = f(X) is desired, then let Z = 0 in line 20 or vice 
versa. For additional instructions list the program. 

LI MI TAT IONS 

Four K Bytes of on line memory is required by this program for storage and 
execution. 
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DUf!l ?LJIT 

9 LET P7=(i 

l (1~~1 L.ET '/ i =Z 
1. C-~5 LET 
110 LET 
115 IF J=0 THEN 125 
1 ::·0 PETUF.Ji 
1 ;~~'. 5 PP I t·ff 

135 INPUT Q0,Q1,Q2,Q3,Q4 
140 LET Q5=(Q1-Q0)/60 

165 IF 06=0 THEN 315 
170 IF Q6 = 20 THEN 
1 ~~· ' { ::! 
1 GO GOTO i 95 

1 9~3 LET 1)6 = i ~21 

1 ==:c::: .... 1_:._1 

1 '315 IF '/ > G~ 1 TH Et ·1 :3f15 
200 IF Y1>01 THEN 305 
C'.~35 IF \% < C!ti Tt·IEt·i :=:(15 
;:.~ 10 IF \' i ·< C~(i 1·HE:t·1 ·:31a5 
215 LET Q7 = Q0 + 2•Q5 
220 LET Z=Q7+0.5•Q5 
225 IF T>0 THEN 435 
230 IF Z<Y THEN 430 
235 IF T1>0 THEN 250 
i:'.40 IF Z<V1 THEN 250 
c'.45 GOTO 49(1 
C'50 IF Z-'r'>=2~C!5 ·rHEt·1 2::::.;:.1 
255 IF Z-Y>=Q5 THEN 270 
C.'.6(i PPHff II + 11

;; 

;:'65 GOTO 37(i 
c.: ?ti F=F.~ I r~T 11 + H ; 

C'. ·75 ~::;c1T1J :371-] 
E'. :::a.3 F·F.~ I r-tT H + 
C~ :::~:; C~CfTC1 ~37li 

c::9t-i PF.:INT " 

II • 

' 
II • 

' 
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F=F.· I i'·iT 
.:.:4-~:i F=F-~ I t·rr !£ FCJF.~ ::-:: : TOP ·- BOTTOM == NCPEMHff -
:~~ 45 F'F~ I f·iT u FC~F.~ FC:T~::;: 

.3 5i-3 F=F.: I t··iT 
:;: 55 F=F.~ I t·~T u 11:111 a•i:t ••••I•ll••••11•aia••••• a11a I••••a••••I11a••=••••I•ca .a:•• •aa Iii 

-~: ~,5 C:il]T'Ci 1 ~::;5 
:3·?~1 L.ET T= .1 
375 IF T1=0 THEN 295 
:~~::::ti LET Q6=G~6+ 1 
385 IF INTCZJ)Q1 THEN 395 
::-:: 

13 €1 FrF.~ I t·-~T 

4!3(1 LET P7=99 
i:!, t1S F>F.~ I r· .. ~T 
t::l 1 (1 F:F.~ I r·1 T 
415 PP I !·ff "TYPE ' ::; ' TO '.'.:;TOP MOM, rn~· EL:::E '.:;PEC I FY !!D·i URLUE'.:;" 
4 c'.O PF.: 1 NT "FOF.: FM r n, n1A:=<, >=:MI M, >=:MA::<, DEU-::" ; 
z:.125 i~CiTCt 1~35 

430 IF T1>0 THEN 290 
435 IF Z<Y1 THEN 290 
440 IF Z-Y1>=2•Q5 THEN 470 
445 IF Z-Y1>=Q5 THE~ 460 
4 5ti PP I NT " II • 

a ,_ 

455 GOTO 475 
460 PPHff " • "; 
465 GOTO 475 
4 71

1-::.1 F·F.: I r·iT 11 
• u ; 

i::j .. 75 LET T1=1 
480 IF T>0 THEN 380 
i:.l:::5 C~C1TC1 ~~95 

490 IF Z-Y>=2•Q5 THEN 580 
495 IF Z-Y>=Q5 THEN 540 
::;(1(1 IF Z-\'1 >=E:'*'G!5 THEt1 53(1 
;::;(15 IF z~y1 >=05 THEN 52(1 
~i 10 PF.'. I MT II 0 II ; 

515 GOTO 3f:(1 
52(1 PP INT II • +"; 
:125 c-~c1TC) ~::~::1-3 

5:30 F'F-~It·iT 11 
a +n; 

::;40 IF Z-'/1 ::=·=2;.;i:Q!:; THEt~ 57(1 
545 IF Z-Yi>=Q5 THEN 560 
!:;51-3 F=r.::~rr~1T iJ += u; 
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:5Z:i5 
5E.0 
::iEi5 
.5.?fi 
~i75 

600 
6(i5 
6 i 0 

E120 
1:1C~5 
E1:3ti 
E,:35 
64(i 

E1~i€i 

€:1 55 
660 

E17i:i 
E175 

PF.'.It·ff 11
• +u; 

IF Z-\'i ::=·=;:·=i;.:05 THEJi 610 
IF Z-Y1>=Q5 THEN 600 
F·F.~ it·iT I!+ J: I!; 
C;1]TC1 .~3i::(i 

PPit·ff "+.II; 

PPit·ff 11 0 11
; 

1~1]Tf) ::::~::li 

PPit·ff 
PF.'.IMT "THI::; PPOCPAM i·~ILL SIMULTANEOUSLY PLOT H·~O FUtK:TIOM::;" 
PF-: r MT 11 oF A '.:;I MCLE '.)AP I ABLE :":. To u·::;r, TYPE: 11 

10 LET 
;::'.O LET 2'= 
~:Ut·~" 

OF ;:.::)II 
\') Ii 

PPHff 
PF-:IMT " 
PF.:Itff II 

PPit·n 11 

PF-:IMT 
PF-:Hff 
PF.:IMT 
PF-:IMT 
PP I MT 

"THE FUMCTIOtt:::; \' At·m Z MF!Y :BE flrlY LEGITIMATE 'Bff:;IC' 11 

II E:=<PF-:E::::s Ions. HffEPMED IfiTE !.JAP I ABLES MA\' BE DEF I HEDI! 
II u::::; I r·K:; I MTEF-:MED I ATE LI r·iE::::;' IF THE: FUt-iCT I Ott:; APE TOO I! 
11 COMPLICATEI! TO FIT ot·1 OME LHiE. II 

-.-·-··~-----:.=:-=-· .... _ .• 

475 



EXP-DISTRI: 
DESCRIPTION 

This program ralculates confidence limits for data that is exponentially 
distributed. i·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(l),X(2),X(3), .......... . 
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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1 •21 F'F.: I r--lT 
11 F'!?IIH 
1 ;'.::'. PP I r·ff 
1 :~: PF.: I t·ff 
l ::; LET I =n 
?0 LET ;:.::1=:~j 

~;:~i l_ET >::;:~=(i 

l O(i DATA -·· 1 [:;:::;:: 
c.'.99 DATA 1 E:3::: 
300 DATA .5,.6745,.6,.8416,.7,1.036,.8,1.282,.9,1.645,.95,1.960,.98 
301 DATA 2.326,.99,2.576,.995,2.807,.999,3.291 
305 PEAD ::-=: 

310 IF X=1E38 THEN 900 
315 IF X=C-1E38l THEN 6000 
:;:c.:0 LET I= I+ 1 
:;::3~] LET ::·=:1=>=:1+>=: 
:;:~1.~:1 LET :=~=:C:=::-=:2+::<:9:>:: 

:;:5(1 GO TO 305 
90(1 PF.:Hff 
1 0 (i0 PF-: I MT II UALIJE~:; OF '.:;AMPLE STAT I ST I cs II 
1 o 10 PF.: I rff 11 ------··-
1 o;::o PP I MT 

-~---·------ ·· 
103(1 PF.:Hff 11'.:;IzE OF 3F1MPLE 11 ; TAB (30); I 

pp I MT II '.:;AMPLE ME:At·1 11 ; TAB ( 3(1) ; >::6 
LET U1=CI•X2-X1•X1)/(I*CI-1)) 
PF.: I MT II :::;AMPLE UFIF.' I F!NCE II ; TAB ( 3(1) ; 1..J 1 

1035 
104(1 
1 (15(1 
1060 
107(1 
1 C.:(10 
1 E'.t15 
ic:· 1e 
1 c::1s 
1;:'.20 
1 ;::·3~:1 
1 C.:4~) 
1 ;::·i==.~-=-1 
1 ;:.?(i 

PF.'. I MT 11 ':;AMPLE ::;TD nn.1 r AT r ot--1 11 
; TAB i: 30 l ; :::;op c 1..11 :i 

PP INT 

1C~75 
12:::(1 
1 C.:9i:1 
1 :30(1 
131(1 

IF 1(11 THEN 7000 
PF.: I MT II COMF I DEMCE LIMIT::; 
PF.: I MT II------·----- -------

PPI MT 

OM POPULAT I ot·1 MEAM 11 

I! 

PPIMT 11 COt·1F LEl...IEL 11
; TAB i:20:i; "LOl·JEF.: LIM 11

; TAB (4(1); 11 UPPEF.'. L.IM 11 

PF.'IMT 
FOF-: C=1 TO 9 
F.'.EAfl P~z 
LET Z=Z.··'"'.:;OF.: ( I ) 
LET A=:?~•::-=:6....- ( 1-Z) 

PF.:IMT p; TAB (2(1); >=:6-B; 1HB (40); :>=:6+A 
MD::T C 
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14;::'.(i 
~.00~3 

601(1 
6020 
6(1::::0 
6040 
6045 
6(190 
61 (i(i 
6110 
6120 
70(1(1 
7i21H:1 
7~:12~3 

"(i3:~:J~1 

704~3 
1'.:~l 'Si '3'3 

GOTO 9·3·39 
PF.'. I MT II TH I::; PROCPAM COMPUTE::; C:Ot··!F I DHlCE LIM J T::; FOR At-I IJMKt-!Oi·~H II 

PRit·ff "POPULATiot-1 MEAH, GI•..JEN THAT THE: POPULATIOM I::; !<l-!Ol·~t·-1" 
PR I MT II TO BE E::<POMEl'-IT I ALL\' DI '.:;T!? I BUT ED. II 

PF.:IMT 11 THE CALCULATION::; ARE MADE ot·-1 THE ff:;:::UMPTIOt·-1 THAT" 
PRit-lT"AT LEA::;T ELEUEM ::;;AMPLES APE TAKEM AT PAMTIOM F·F.:OM THI::;" 
PF.'.It-lT 11 POPULATIOM. TO USE, TYPE: II 

PPit-lT 
pp Hff II i (10 DFHA ::.:: ( l ) , :>:: ( 2) , ::-=: i: :::: ) , •••• :=-:: (t·f1 II 

Pl?It-iT 11 

PRIMT 11 'r'OUF.'. SAMPLE OF SIZE"; H "I::; TOO SMALL TO R::;::;UME THAT THE" 
PR 1 MT 11 cnff PAL L I M r T THEOPEM APPL r c:; mm THAT \'OUF.: :::;AMPLE MEAt"-Is 11 

PRit-ff 11 AF.'.E MOPMALL\' DISTF.:IBUTED. THI::; t·HLL LEAD TO EF.'.POt'-IEOIJ'.:; 11 

PR r r-ff 11 cnLCULAT r ot·-is or THE cot--1r r DEMCE Lr MI r::;. Yf::iu ::;HOULD u::;E" 
PR I MT II AT LEA::;T EL[l)[M ::;AMPLE:::;. SOPRV. II 

EMD 

·::;I UF :::;HJ'IF'LF 
·:.:=1MF'LE !1\E.F1t··I 
'.:;1'.:f!Y~F 1 LE. t)f!F~: I f:it·IC~E: f;?i a i i?l 1~:11::1;:~ 1:t·:::! 
'.:;r:-1t:iF1 !. .E: ~::;·r:n I)E.~t) I F!'T I Ctt'"I i: .. '.! a ·:::.~: 1 ~!:::i '311 

-------------------------------------
COi!F L[l)FL 

l~'.i a 
1~~ 

t~:i = 1::.1 

!?i 0 '? 
!~:!;I ::~ 

0.9 

I?!# 13=::1 
ki D 

1:):~1::::; 
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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*(XtB), 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{l),Y(l),X(2),Y(2),X(3), ........ . 

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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200 DATA 1E35,1E35 
;:~:os PF'Hff "!·~HAT TYPE: OF cuPuE no \'OU ~·~Atff To FIT: 11 

;:::: 1 ti PP I MT "LI t··!EAF.:= 1 , E::<Ponnrr I AL==;::::, Prn·JER=:::: 11 
; 

;:::: 15 Il'WUT Qi 
E'.'. E:~~1 I~ I r=1 1) ( 25~3, E~) 
C'.'. E~5 F:F.~ I f· .. 11· 
C:1 ~~~~:1 LET I=[i 
1:'.'.:~:~~ i_ET I=I+l 
240 READ DCI,11,nc1,2l 
245 IF D(I,1l<>1E35 THEN 235 
,::::r:;(i LET Q2=I-1 
;::'.~;5 l_ET :=;·3=~~1 

2=:60 IF (H=i THEti E~:::::o 
265 IF Q1=2 THEN 335 
270 IF Q1=3 THEN 405 
275 C~C1TC1 ;:~~~:(1 

C'.:::(i LET :=;i3=1 
c'. :::5 GOSUB ':i(i5 
c::·=.~n::; PR I MT 11 L.IMEAP: Y=A+B*->:: ~HTH A="; o:::; "At·m B="; Q9 

300 FOR J=i TO 02 
305 LET W7=Q8+Q9*-DCJ,1) 
3 10 LET Z?=i1J?-D ( J, 2) 
:;: 15 LET Q4=i00*Z7/D ( J, c'.) 
320 PRINT DCJ,1J,D(J,2J,w7,z7,Q4 
3 E'.5 MD::T .J 

335 FOR J=i TO Q2 
340 LET D(J,2J=LOGCD(J,2)} 
:::::45 r·1D::T J 
350 c;;o::;uB 5(1~; 

:;::55 F'RIMT "D::ponnffIAL: Y=A:c>:E>::P (:BJO:::-=:) ~·JITH A="; E'.:-::P (Q8); "Atffl B="; 1719 
360 GOSUB 5:::0 
365 FOR J=1 TO Q2 
370 LET W7=EXPCQ8+~3•DCJ,1JJ 
375 LET W8=EXPCD(J,2ll 
:]:::0 LET Z7=l:.17-L~~:~: 
385 LET Q4=100*Z7/W8 
390 PRINT DCJ,1J,w8,w7,z7,Q4 
:;:

1;.-5 t·iE>=:T .J 
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!-i 
_1--.:.. 

410 LET DCJ,1J=LOG n J, ill 
4 15 LET D ( J, 2) =:LOG D J, ;;:: ) ) 

4 35 GOSUB s:::::c1 
440 FOR J=1 TO Q2 
445 LET W7=EXP(D(J,1JJ 
450 LET W8=EXPCD(J,2)) 
4::i5 LET ~·~9=D<P fQG) :9:i·~7'l09 
4 60 LET 04=i·J9.···l·~::::-1 

465 LET Z7=L·~9-+~:::: 
~;.·70 

z::1.75 
IF 04<0 THEN 485 
LET Q4=INTC1000•Q4+0.5)/10 

.::t:=:n GOTO 49(1 
485 LET Q4=INTC1000*-Q4-0.5J/10 
490 PRINT w7,ws,w9,z7,Q4 
495 ND::T .J 
'500 :::;TOP 
::;~:15 LET G!'.:.='.:=0 
510 LET G!4=!2l 
51 5 LET 1)5=(1 

520 LET G!6=(i 
525 LET G!7=~~1 

530 FOR J=i TO Q2 
535 LET Q3=Q3+DCJ,1J 
540 LET Q4=Q4+D(J,2) 
545 LET Q5=Q5+D(J,1J*-DCJ,2) 
550 LET Q6=Q6+CD(J,1)Jl2 
555 LET Q7=Q7+(D(J,2lll2 
56(1 ND<T ._I 
5E.5 
57(i 
=:i75 

LET 1:;y;1= ( G!c~*-Q5-Q:;::i:i:G!4 J / ( Q2*-G!6-1:;t::-t-2 J 
LET 08= C Q4-Ct:::*-09) /Q2 
F.'.ETURM 

5B0 LET 0~)= C02*-G!5-Q::::*-1)4) f'.::;G!F.'. ( CG!2*06-i]3lc'.) *- (Q2*-G!7-·1~!4t2J) 
585 PF.'.IMT 
5 9(1 PR Hff II COE FF I c I Et-ff OF CORF.'.ELAT I ON = II ; !Xi 
5 95 PF.: I MT "c:oEFF r c r ENT OF nETEF-:M r MAT I oM = 11 

; G!O·t-2 
6(1(1 PF.'.IMT 
605 PF::Itff "DO YOU ~·mMT TO SEE A COMPAF-'.I'.::;on OF THE ACTUAL 'r'' '.::; AND" 
610 PF-: nn "THE E'.::n n1ATED · ... ·, '.:;. 1 =VEs, 0=t·m 11 

; 

615 INPUT P9 
620 IF P9<>1 THEN 715 
625 PF.:Itff 
63(1 PF.:IMT 11 :,::-·ACTUflL", 11 \'-·ACTUAL", "Y-ESTH1", "DIFFEF.: 11

, "PCT-·DIFF" 
6:35 PF-:Itff 
64(1 RETIJ~:M 
645 PF.:IMT 
6 50 PF.: I NT "TH I:::; r:::; i=1 L HiEAR PEGF.:Ess r on PPOGRAM FOF.: DATA n-1 T~·m 11 
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655 PF.'.Hff 11 1..JAPfffBL.C?.;, :=< Arm y. FF.'.OM INPUT F'OHff::;, DESCF.'.IBED BY" 
660 PF.'.Uff "THEIP ::·:: mm \' COORDH-iATE'.:;, flt"i EC!UATIOM IS PRODUCED THAT" 
i:. 6 s PF-n MT "BE::;T FI r:; THE'.:E Po It-ff::; I h THE LEA::;T--'.:;OUARES :::;EMSE. ro" 
67(1 PF.:IMT "U::;E TH[ PPOCPAM, TYPE THE FOLLC!l·HMG: 11 

675 PF.:Hff 
f,:::l1 F'F~It·~T It 

i:.:::s PRHff " 
69!2! PF.:IMT II 

695 PPHff II 

.? ~; 0 F=F.~ I f·iT I! 

7~35 F=F.~It·iT 

c:· DF1TA :=< o) ~ \' t" n , >=: c:::i , Y c::::i , •••••• , ::·:: n·n , Y n·n " 
i: !·!HERE ::< i: 1:i,\'r:1 :i rs THE" r IF.::::r POit-H, ::-:: i:c:), 11 

\' f 2) I'.:; THE :::ECOt·m, At·m :::o OM UMT IL ALL" 
POH·iT:; HA! . .IE BEEn Et-ffERED. ADDITIOMAL DATA" 
::n F!TEMEt"ffS 1 '3'3 Mf!Y BE. USED AS t"-!EEDED. :i " 

710 PR I MT I! THEM T'r'PE , PUN' • II 

-::1 i C' 
i" J. ·~.! 
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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. 

LI MI TAT IONS 

There is MAT Read statements 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 ih the DIM statement ~n line go; 
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1 :,'.1 f:'EM DE:::;cp I FT I Of·i ~ COMPfiF.'.E'.::; Tt·~O ;:;FOUF":; OF DfffA BY MEAtt:=: OF 
C.'.O REM THE MAt"iti-!,~H I T\'E\' T~·KI :::;fiMF'LE FANK TE::;T. 
:.: 0 F-TM I t·{::;TRUCT Iott::;: PUT DATA I j·j LI r·iE ·3~:::1e At·m FOLLm·l I tiCi. 
4 !2! REM FI p::;T DFiTA APE M ~ r·1' fit--!T! c. M At·rn t·i APE THE H·~O ::=:AMPLE 
·::;Ci PFM ::; I zc::;, AHD c I:::; THE CF'. IT I CAL 1.JALUE FOP THE MAMt'i-~·lH I Tt"i['y' 

6 (:1 REM TE::;T ~·~I TH FFACT I OMRL COUNT'.::;. IF M OR N I'.:; GF.'.EATEF.'. THF!M ::;::o, 
70 REJ'1 THC DIM :::TATD·1Ef"iT'.::; H-~ LH1E '3ti :::;HOULD BE C:HANGED. 
:=.::121 PEM AFTEF.'. M~ t·i~ Atffl C APE PUT It-h THE t·iD<T DATA '.::;HOULD BE 
::;: 5 FEM THE FI P::;T ::;ES I ES OF TC::T DATA~ FOLLm·JEI! BY 
:::: 7 REM THE 3ECotm :;:;[p IE'.::;. 
9 0 DIM A ( 30 I , B ( ::::0 l , D C 9(1(1) 

100 READ M; N, C 
120 MAT READ ACMJ 
150 MAT READ BCNJ 
170 FOR I = 1 TO M 
180 LET Q = II - 1J • N 
190 LET X = ArIJ 
.:>?10 FOP .J = 1 TO N 
210 LET D(Q + .Jl = X - BCJl 

300 LET F' = M ~ N 
3 1 ~:::1 LET I == i 
320 IF DfI) (== DCI+l) THEN 390 
330 LET T == DCIJ 
:;:4f1 LET I1(I) = IsfI+lJ 
350 LET DCI+1J == T 
360 IF I = 1 THEN 390 
370 LET I = I - 1 
:::::::t1 C~CI TCI :32li 
390 LET I = I + 1 
4(1(1 IF I < P THEt"i 3;:·~;::1 

LET c 
LET :=< 
LET R 

-·· c + i 
= It·ff f C) 
- c: - >:: 

500 
~i 10 
52(1 
53(1 
~i40 

550 
':'i60 
57(1 
5!::0 
13'3'39 

LET L = DCX) • Cl - Rl + DCX+1) • R 
LET :=-:: 
LET u 
PPIMT 
F'F.:IMT 
;:;Tt)F· 

HID 

= F' - >=: 
= DCX+1J • fi - Rl + DCXl • R 
"COMFIDH1CE IMTEF.'.UAL I::'r' RAMK :::;UM TEST." 
"U]~<EF.'. LIMIT = II; L, "UPPEP LIMIT == II; u 
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900 DFlTA 4,s,2.s 
91J DATA 190, 160,160,140 
920 DATA 117,120,120,145,147, 150 

F'Ul'I 

COt-IFIDEJICE. IlflE.F'IJHL B\' F'f'll·lk: :::;UM TEST. 
u::ll·~[F'. LIMIT ::::: ;~:'., 1::'i UF'F'FP L. I!•! IT ·-·· i:::·-:::1 i:::· 

·,.)I u .. ..I 

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 '0.5' is used to 
~enerate equal symmetry. The integer number, which should be between 0 and 
{M*N-1), 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 ( ( (M*N)/Z + .5). A value 
of 12.5 1 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. 

486 



100 GCi TO 3;:'.(i(i 
2030 READ A1,H,1,J,E1,Fi 
2045 LET G=(F1-E1)/40 
C::~:160 LET G1=G-'·2 
;:·. 0 75 f.='P Hff 
;;::'. 09~) pp Hff II II , !I MULTI F'LE F'LOT OF THE FUMCT J Ot1S II ; 

2105 FOR K=1TO Ai 

2135 IF K=A1THEN 2180 

i.=.: 165 HD<T ~=: 
;:'. l :::o PF.: I t·ff 
;:'. l 95 pp I MT II II U , HOF.'.IZ It-1CREMENT =";G 
C'. c~ 1 ~:1 c;;ce:;tJE: :~!t12f1 

C'225 c~c1:::;1JE: :::=c15(1 
;::'. E'.40 PF.: 1MT 11 :=-::---i.JALUE" 
c'.i::'.55 LET :=<=H-J 

2315 IF X>I THEN 2945 

c'345 LET 'r'=E1-G 
E'. "~: E:f1 F1F.~ I t·1T 0 

Ii ; 

2:~;75 LE1. 'l='-1
1

+(~ 

2:3 13(1 IF- \'>F1 THEt·i 227(1 
2 4J-35 IF A~B~::; (A--\') < 1:-:; 1 Tt-IEt·i 25;:::5 
2420 IF A1<2THEN 2360 
C.'.4:35 IF A:t::=; (f:-\') <C~1 T~1Et·1 2E.45 
2450 IF A1<3THEN 2360 
2465 IF AB~::; (C-Y) <G1 THEJ1 E'?t15 
c'.4B0 IF A 1<4THEH 236~:1 
C'.4'35 
c::s1€1 
c:~;25 

IF ABSCD-Yl<G1THEN 
IF A 1<5THEH 2:360 
IF ABS(E-YJ<G1THEN 
IF A1<6THEt1 2360 
IF ABSCF-YJ<G1THEN 

2 57(1 GOTO 236(i 
E:5B5 PF.:It-ff 11A"; 
c'.60t1 LET L1=L1+1 
2615 IF L1=A1THEN 2270 
c'.63~3 GOTO 2J?5 
2E,45 F·F.~It1T 11 E; 11 ; 

c'.66ti LET L 1=Li+1 

27E.5 
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.-·,.-1--::1-.: 
c.:::.:' =:::.: 

C'.*E:':~li C~CiTC1 :?.'.:375 
;::· '? [15 FfF.~ I t·iT n c: fl ; 

C.* 720 LE'f f_ 1 =L 1+·1 
E~ 7·.:~5 IF t_ l =A 1 T'HEi"·i C:C~7~3 

C'.750 C;CiTC~ 2~375 

C:?::;0 LET Li ==L 1+1 
2795 IF L1=A1THEN 2270 

·::"-::7C: 
L-·-' l ·.-= 

2840 LET Li=L1+1 
2855 IF L1=A1THEN 2270 
;:::::7(1 C;l]TfJ 2·:375 
2 ::!;:;5 F=F.: I t·iT 11 Fu ; 
2900 LET L1=L1+1 
2915 IF L1=A1THEN 2270 
E'. '3:3fi (:;C~TCJ 

2 '345 F=F.~ I t-11· 
c:: 1~1 E=~3 f~1):::trB ::::~~15i3 
E'. ·~ 75 C;1:i~=;tJt: :3t12(1 
299ti PF.'.Hff 
:~::~~11-:15 C:iCtTCE :3~:i!:a.~; 
3020 PRINT TABC5J, El, TABC45J, Fl 

:~:: [i 5(1 F·F.~ I t·iT u u , 11 

3 065 F.:ETURt·i 
:::: (i ::::0 F'F.~ I tiT 
:::: ra'35 F'F.~ I t·fr 

= = c 1:1 = :J 'Cl = i::!i 
c a c a a a 1:1 a a a ~ 1:1 o a c • a s c a • a • a • • a a a a • = a a a 0 a c a a • 

31 i ti PR I NT II T\'P[ ' '.:;' TO STOP' OF.: GI 1..JE ND·~ !JAUJC:; OF II 
3 l 25 PR I t·ff" MUM' :=<MI t·1, :=<MA>=:' DEL:>=:' HM IM' HMA>=: 11 

; 

3 1 40 HiPUT A 1 , f·h I , ..J, E 1 , F 1 
3155 PPI!'ff 
::: 1 70 FtF-: I t-11· 
3 i 8~i GO TO 2t-i45 
:::! C.1. 00 F·F.~ I t·iT 
:;::215 PF.'.IMT"THI'.:; PPOCiF.:AM PLOT==; OME TO ::=;I:=-:: FUMCTIOtiS OF >=: '.:;IMUL TANEOU:::L\'. 11 

:;::C.'.::::i;::1 PRIMT"ALL FUtK:TIONS HAl...IE THE SAME UPPEF.'. AND Lm·JEF.'. LIMIT::; FOP THE" 
::::245 PRitff"PLOT. THE FUNCTIONS ARE CALLED A, :B, c, D, E, F At-iD AF£ PLOTTED" 
3E'.60 PRil'ff" It-i THAT ORDEF.: OF PRIORITY. ~·JHEF.'.E PLOTS ~·KIULD 01..JEF.'.LAP, THE" 
:::: 275 PF.'. I MT" Lm·JEF.: PR I OR I TY FUNCT Iott:: AF.:E '.::uPPREs:::;ED. 1..JALUES D=:CE:ED I MG 11 

3c'..'30 PRINT"THE SELECTED f:()IJNIIS ARE I!I::;F.:EGARIIED. ENTEF.: IMFOR MATIOM FOF.: " 
::::::::i;::15 PRIMT 11 A F.:UM IN THE n:::iLLm·HNr;; FOF.:MAT: 11 

:;:::;:2(1 PF.:IMT 
PPIMT 11 i0li DATA MUM' :=<MIN' ;.:j•1ff::, DEU<' HM IM ' HMA>=: II 

:~::::::=:t1 

:~::3'35 

:;:425 

PF.'.IMT" 
PR I MT" 
PR I MT" 
PF.:IMT" 
PR I MT" 
PR I MT" 

2(10 
210 
22~;1 

2~30 

C:40 
C:5~] 

LET A= Rt·fl 'BA==;IC' 
LET P-.. - AMY 'BASIC 
LET r·-_.- DITTO FOP 
r: S IM I LAF.'.LY FOF.'. Dl II 

r: S IM I LAF.:L'·f' FOR E) II 

f SIMILAF.'.LY FOF-: FJ II 
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FUMCT I 01'1 OF >=: AND....-OF.'. 
'··' mm .. ·"OP A AND....-OR "[)II .-··, .!..' 
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::~:440 PPINT" F.:Ut"i" 
3455 IF 00=1 THEM 3:::60 
::;:: 4 7€1 PF.: I MT 
:::: 4B5 pp I NT II L·~HEPE t··lUM I'.:; THE MUMI:EF.: OF FUNCT I CH:; Ci I f...IEM ( 1-·6) ' ::-:;MI t·i AMD II 
J5(10 PPIMT">=:MA>=: APE THE LOMEF.'. ANH UPPEF.: LIMIT::; FOP >=:, DEU< I'.::; THE Hi-- 11 

:;:515 F'F.:IMT"CF£MEMT FOP :=-::, AND HMIM AND HMA::< AF£ THE Lm·JEP AMD UPPEP" 
::;::5:3(1 PF.:INT"LIMITS FOF.'. THE l..JALUES OF THE FUt·ICTIOt·i. t-K1TE THAT THE HOP-" 
::;::545 PF.:INT" IZONTAL H·ICPEMENT r::; Au.mys i:HMA::<-HMnri /4€L" 
::::56~3~;TO P 
3575 IF K=1 THEt·i 36B(1 
::::5'3(1 IF 1<=2THEN ::::710 
36€15 IF K=3THEt·1 :3740 
::::62(1 IF K=4THEM ::::77(1 
36:35 IF K=5THEt~ 3B~3~:::1 
:3650 IF K=6THEN ::::::;::3(1 
:::: t.E.5 F·F.~ 1 r--rr" r1c1F.~E 1·Ht=tt·1 ~=;I:=< F·1_1t·ic:T I cit~:::; ~=;F·Ec: IF I EI1. ~=:re; F·. 11 

:;: E. :::[i F'F.: I tiT II A II ; 

·;:: 6 95 F.:'.ETUF.:M 
3710 PF.:INT"B"; 
3 725 F.:ETUPM 
:374(1 PRINT"C"; 
3 755 PETUF.:t"-1 
::::770 PPitff"D"; 
:;:7:=:5 F.~ETIJF.~t1 
3::;::~:;:1(1 PRINT"E"; 
:::: :::: 15 F.:ETUF.:N 
3 :::: ::::(1 PF.: Hff II F II ; 

3 ::: 45 F.:ETUF.:N 
:;:B60 Etm 
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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 line 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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1010 REM THIS IS PLOTPTS 
1020 REM THIS PROGRAM PLOTS POINTS IN A RAR TYPE GRAPH 
103~) F:'.EM HiPUT MAY BE FF.:OM FILE t·iAMED SCR7 BY CHANG I MG 
1040 FEM THE :fl=O I t-1 THE H-iPUT ·:;TATEMEt·ff TO =Fri 
10~50 F.'.EM OTHEFJ·H'.:T THE HiPUT IS FF..'.OM THE KEYBOAF-:D. 
1060 DIM YC256J, SC256) 
1 0 ?ti PR I NT II IF YOU L·~Fltff A L HiEAF.'. PLOT TYPE ( 1 ) , OR (.:::'.) LOG PLOT II 

1090 IMPUT P 
l j 00 F I LE~:; '.:;C:f.:? 
1110 PRINT 
112~1 PRINT" HiPUT >< LIMIT::;, (MIN.) TO (MA>=:.) "::;TEP 0-=:1) II 

1130 PF.: INT 
f 140 INPUT x1,x2,x3 
1150 PRIMT 
116~:i PR INT 
1170 IF P=2 GO TO 1240 
11 :::t:i PF-:I NT 11 r t·iPUT i: y :i LIM rr:;, i:M IN. ) At·rn i: MA::-=:. :i 11 

119ti PF-'.INT 
1 ;;::(1(1 It-iPUT 1)1, Q2 
1 E: 10 LET M=5(1..-· ( i~!2-Q 1 ) 
1220 LET Q3=(Q2-Q1)/50 
1230 IF P=1 GO TO 1350 
1240 PF-:IHT " n·1rur LOG i:y:i LIMIT~:;, i:Mnn =H:-i:<i::.:i:H mm i:MA>O =11?1*-*-tH" 
125(i PF-:INT !I F.:EM \'OU CAN'T CRO::s ZEF.:o, mm DOM' T FOF-'.GET THE SIGt1" 
1 E'6(1 PF-: I MT 
iE?O PFUNT 
li:'.8ti I MPUT Q 1 , 92 
1 ;::·3lt1 LET M=50....- ( (!2-Q i ) 
13€1(1 PF-:Hff 
1 :;: 10 PF-: I MT II T'lPE IM THE '.::;CALE FACTOR TO I tt:;IJF.'.E MO ZEF-:O CROSS I t·-JG II 
1 320 PF.: I MT Ii !·~HERE ~=;= ( 1 (i:9::9:M2) • D<. '.=;= 1 ; OP 10; OP 1 ~JO; •••••••• II 
133€1 PRINT 
1 340 I MPUT '.::; 
135€1 PRINT 
l 36[.1 PRINT 
1370 PF.:INT 
138(1 PR I MT 11 I!'1PUT '/OUR Cr') DATA" 
1390 PF.:IMT 
1400 LET L7=1+CCX2-X1l/X3l 
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1 1:+:30 ! ·iE><T ri 
1 4· 4~3 F:F.~. I f·i~f 

1460 IF F~l GO TO 1490 

1480 IF P=2 GO TO 1500 
L 4'3[i LET ':;:?=" ILHiD:IF.'. PLOT)' ('.::;CALE FRCTOPJ II 

1 ':· 00 PP Hff 

1 PFir·n 

155[1 PFHff 
j 56~:1 PFit·rr TAB i: 1?:i; 11 I--·--+----· r----+----· I---·--+-·---I----+-----I---·-+-----IO" 
1 ;:-;70 FOP A=1 TO L? ::;;TEP 1 
1 s:::a;::1 IF P=2 GO TO 1650 
1590 IF YCA))Q1 GO TO 1610 
1600 LET Y (A) =G!1 
1610 IF YCAl<Q2 GO TO 1630 
1620 LET Y(A)=Q2 
1630 LET Z1=M•CYCAl-Q1J 
1640 IF P=1 GO TO 1?60 
1650 LET C 1 =0. 434c'.94 
166~:i LET B 1 =Y C A:t . ...-:;:; 
1670 IF B1=0 GO TO 1700 
16B0 LET L1=Ci*-LOGCB1) 
1690 GO TO 171[i 
1 {'(10 LET Ll=Ql 
1710 IF L1<Q2 GO TO 1730 
1 "?2(i L~ET L 1 =G!E~ 
1730 IF L1>Q1 GO TO 1750 
1740 LET L1=01 
1750 LET Z1=M•CL1-Qil 
i 76(i LET Z= ( 1. 5) +Zl 

1780 LET X4=CXi+M3•CA-1Jl 
1 79~3 PP I MT ;,::4, Tfff: C 16); 
1 :::0(! FOP G= 1 TO Z 
1 ::: 1 (i PF.'. I MT TAB ( 1 7) ; II ::-:; II ; 

1 ::i2€1 t·1E:=<T C~ 
1 :;::30 PF.'.IMT TAB (6:::::i; II I II 

l :::4(1 MD·ff A 
1 ::::5(1 pp I NT TAB ( 1 7) ; II I----+----I·-----+----I----+----I-·---+----I---·-+---- I 0 II 
l ::::60 F'Pit·ff 
i::::?(1 Pl? Hff 
1 ::::80 PF.'.INT "DO YOU. ~·JAMT AMOTHER PLOT ·-::·" 
1 ::;:: ·:;~1 PF.'. I MT 
l 9tKi I MPUT C$ 
191(1 PPHff 
192~1 PF.'.Hff 
19:30 PPINT 
1940 IF C$="'r'" GO TO 1070 
1950 IF C$= 11 YE'.::: 11 GO TO 1070 
1 96(! '.:'.;TOP 
1970 am 
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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),X(3), .......... . 
where 

X( ) and Y( ) is the raw data 

For additional instructions list 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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;;:· 0 D I M fl ( 1 ::; l , B ( 1 ::; J , '.:; ( 15 ) ' G 0 6 J ' U (1 ':; ) 
i:'. ;:, D I M 0 ( 100 J , P ( 1 00 ) , >=: 1. 1 €10 :i , 'r' ( 10~3) , C ( 10~:1 ) 
~:(i LET Z=t.~1 

:;:::.: LET f) = i 
34 DEF FNL(P) = .43429448 • LOGCPl 
3 ::; LET 09 -·- 1 E -19 
36 LET 08 = 1E19 

38 LET 06 = lE-38 
DEF FNRfPJ = INTCP~1000000+.5)/1000000 

4~.'.i LET ~=:·=12 

45 LET r·i=t·i+1 
50 IF N > 12 THEN 1870 
55 IF M < N THEN 2170 
60 IF M >100 THEN 1840 
70 LET T7=Z 

100 DATA 1,3s.1,1.s,14.6?,2,12.76,2.s,13.15,3,11.78 
101 DATA 3.5,1.6?,4,5.35,4.5,14.6,5,5.3,5.5,1.67,6 

300 FOR I=1 TO M 
310 READ XCIJ,YCIJ 
320 LET W7=W7+XCIJ 
330 LET T7=T7+YCI) 
340 LET T8=T8+YCIJt2 
35(1 r·-lE::<T I 
:::6t1 LET T'3= (f'1;.;.:T8-T7l2l _.... fMtE'.-Ml 
T?fi PF.'. I HT 
:;:g0 PRIHT "L E Fi '.:'.; T - ::; 0 U A k'. E S 
39€1 PF.'.Hff 

392 PF.'.Hff 
4 ~)(1 PF.'. I MT " 
41€1 PRINT " 
4c'.0 PF.'.IMT " 
4:;:(1 PRIMT II 

44€1 PPINT 
450 F'RHff " 
46€1 PPHff 
47ti PRIMT " 
4:::€1 PF.'.INT II 

ti UMBER OF PO H-lT:; - II M 
t'iEAM UALUE OF :=:: -" ~·~7-----M 
MEAt-l l.JALUE OF 'l - " T7 .· .. M 

·:;TD ERPOP OF Y - " ·:;op ( T9) 

0 = ::;TOP PROGPAM II 
1 = COE FF I c I Hff::; OHL.\' II 
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49(i PFitff " 
':::iOO PF.'.Hff " 
~'i 10 PP INT 

;=~ = EHT I ~'.E ::;UMMFIPY II 
3 - FIT t··iD<T HI GHEF.: DE: GREE II 

::; C~ (1 F=F.~ I t·ff 
530 FOR !=1 TO M 
~:; 4.(1 LET F: !~ I J = 2' 
550 LET QCIJ = 0 

I = 1 TO 11 
;:'i:;::0 LET AC I) ·-· = { .. ·. 
::;-::11~1 LET B I. I ) = Z 
600 LET '.:; (I) -· Z 
6 i !2! t"iE::-::T I 
1:.;::~0 LET E1=2 
630 LET F1=Z 
640 LET L.U =M 
65(1 LET N4=1=:: 
660 LET I=i 
67(1 LET !<1=2 
6 8~] IF H=(i THEN 7ti0 
690 LET Ki=N4 

710 FOR L=i TO M 
720 LET W=W+Y(LJ•Q(Ll 

740 LET S(Il=W/~i 
750 IF I-N4>=0 THEN 1090 
7 6 (1 IF I -M >=(i THEN H'."19(1 
77~3 LET E1=Z 
780 FOR L=i TO M 
790 LET A9 = ABSCQ(L)) 
800 IF A9 < 09 THEN 860 
801 LET X9 = ABSCXCL)) 
802 IF X9 < 06 THEN 844 
:::03 F.:EM: ::;o >=: f: 1) t··lOT TOO CLOSE TO 0. 0 FC1R LOG 
::: H~; LET L2 = nil C:<9) + E'.*Ft--!L ( A9 J 
820 IF L2 < 38 THEN 850 
821 REM: SO X & Q TOO BIG FOR X•Q~2 
::::::::(1 LET E1 = 07 
::::31 LET L2 = :~!::: 

:::40 GO TO H7f1 
844 IF A9 < 1 THEN 860 
:::46 IF A9 < o::: THEli :::50 
:::47 PEM: :::;o 0 TOO BIG FOF.: C!·t-2 

850 LET E1 = E1 + XCLJ * A9~2 
:::60 MDff L 
870 IF L2 - FNLCW1J > C-38J THEN 900 
::::::0 LET E1 = (1 

89€1 GO TO 91€1 
900 LET El = E1/W1 
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910 LET AfI+1)=~1 
'32(1 LET i1~=Z 

930 FC1R L= 1 TO !·! 
940 LET U=lXCLJ-E1l*QCLJ-F1•PCLl 
950 LET PCL)=Q(l) 
96(i LET 0 ( L) :=t) 
1=.17JF-3 LET ~ .. 1·3 = A:B:::;(i.._.i) 
980 IF U9 < 09 THEN 1030 
·:~190 IF !)'3 < o::; THEN 1 (i2(i 
1 nr1ri LET ~·~ = 07 
i 01(1 GO TO 1040 
1 ~~i20 LET l·i=H+t)9.t..J 
l (1:3~~1 t·iE>=:T L. 
1040 LET Fi= W/Wl 
.i. (15~~1 LET :t: i. I +E'.) =F 1 
1 eiE.£1 L_ET ~:~ i =L:~ 
1 (17(1 LET I=I +1 
10B(i GOTO 701] 
1090 FOR L = 1 TO 13 
1100 LET GtLl=Z 
1 1 1 !2i r·iD<T L 
1120 PEM: 
1130 LET GC2l = 0 
1 ·1 4~3 FOF.'. ._I= 1 TO !i 
1 150 LET S 1 = Z 
1160 FOR L = 2 TO N+1 
1170 IF L.=2 THEt-1 119(1 
1180 LET GCLJ = GCLJ - ACL-iJ•GCL-1) - BCL-1J•GCL-2J 
1190 LET Si = S1 + SCL-lJ•GCLl 
1200 t·iD=:T L 
1210 LET i_!(J}='.::;1 

1. 23(1 LET L = t·i+ 1 
1 E'.4(i FOR I2=c'. TO t·i 
1?~~ LET Gi.LJ=GCL-1l 
1260 LET L=L-1 
1 E~ 7(1 t-1D::T I 2 
1 E'.80 LET G i.2l = Z 
1290 t·E::-=:T .J 
1 :::0~~1 F'.EM: 
LH ~3 PFU MT 
132(1 LET T =Z 
1 ::::3(1 FOR L=l TO M 
1340 LET Ct:Ll=Z 
1 ::.:50 LET J=M 
1 36~3 FOR I 2= 1 TO t··I 
1370 LET CCLJ=CCLl*Xi.LJ+UCJJ 
138(1 LET .J=.J-1 
13':.:€1 MDff IE: 
1400 LET T3=YlLJ-CCLJ 
1410 LET T=T+T3t2 
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l t·iE.>=:T f_ 
l t:j.. ·.:3(1 IF f:1·< 
144(1 LET T5=0 

1460 LET T5=T/CM-NJ 
1470 LET = 1 - T/fT9~CM-1lJ 
i ~, 13~1 F1 F-~ I t·iT 11 F'C~L'r

1

FI1· CiF· ItEC~~:E·E 11 t·i-1 ; 
150!Z"i PF.:n-ff ll nmD< OF DETEPM -" Ft·iP fC!?); 
l 51 (i GO'.::;UB 22(1(1 

154li IF F.:=1-:::1 THEJ1 9'399 
1551-3 IF P=3 THEt1 1 :;:;i ~:::1 

1555 PPINT 11 

II 

1 ~:56(i PPIHT TAB i::::::i, 11 TEF.n " , " coErr r c r Et-ff 11 

1580 FOR J=i TO N 
1590 LET I2=J-1 
1600 PP Hff I;;::, U Ll:t 
1 610 t·iD::T J 
16;=:0 IF F.'.=1 THEM 17::::ti 
1630 Pl?IHT 
1 EA~3 PP Hff " 
l E,50 FiF.:It·iT II F'C:T.,-lilFF 11 

l i::.i=:,ri PP Hff 
1670 FOR L=i TO M 
16::::0 LET Q::;:='r' CU --C CL) 
1690 PRINT XCLJ,'r'CL) ,CCLJ,Q8, 
1700 IF CCLl=0 THEN 1730 
1710 PRINT 100~08/C(L) 

1 72~:::1 GOTO 1740 
1730 PPHff "HiFHiI TE" 
1 7 4(i t·1D=:T L 
1 7 50 Pi? Hff 
1 7E~rZI Fil? I t·iT 11 

1 77(i IF K=t·i THEH 9999 
17::;:(1 PRINT 
17'30 GOSUB 2201-:::1 
1 :3(1(1 GOTO 154(1 
1 ::: 1 (1 LET r·1=t1+ 1 
1 :::20 IF M< M THEM E'.1 70 
1 :::3;.3 GOTO 1 (190 
1 :::40 PP I MT 

GOTO 9999 

\'-ACTUFIL II , II 

PPHff "ELEUEtffH DEGF.:EE IS THE LIMIT. II 

GOTO 9999 

\'-CALC", II 

1 ::::90 PPIMT "MIMI MUM IM::;TRUCTION = 0, ALL = OTHEF.: th MHICH ••• II; 
1 9fi(i I HPUT 00 
191€1 IF 00=(1 THEM ~:'.€190 
192ti PF.'.IMT 
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195(i 
1 '3Ei0 
1 137f.i 

PP I MT "FIT:::; LEA::;T-::;QUAF.:E::; POL'r'HOM I ALS 
F'PINT " OFffHOGOt"1AL F'f)LYMML5." 

t::Il..JAF.:IATE DflTA B\' 11
; 

PP I MT 
PPir-ff 11 11--TH DEGPET FIT 

1 ·:.i::::s PF'. n-ff 11 BUT FI r:; HI GHEP THAM DEGPEE i:; MAY GI UE POOF'. PE::;uL.r:;. 11 

l '390 pp I NT I! POLS I T t=H_U:::l~·6 USEP TO :::;pEc I FY THE Lrn·~EST DEGFEE POL\l10M II ; 

2(i0(i F1 F.1 It·-tT H IRL TCI :BE FIT 11 

c'.(iiti Pi?INT 11 rn·rn THEt·i FIT::; POL\liCIMIALS It-1 OPDEF:'. OF p,::;cEt·iDit-iG DEGPEE. II 

.::020 PF.'.H-ff" AT E!4CH ::;TAGE, THE n-rnc:-:; OF DETEF.'.MHiFiTIOH 1::; PPHffED, t=itrn" 
C.'.i?3(i PPH-ff" THEti THE U:::;EF.'. HAS THE CHOICE OF: 11 

C'.(i4t1 F•~:It·iT 11 

;:'.iZi5~3 F;F.~rt~·iT 0 

C.'. [i E,~~i F;F.~ I t"iT r: 

(~'. [! 70 F·F.~ I t·iT 

GOir-iG TO MD<T HIGHEP FIT~ OP" 
G[TT I r·!G rn·1E OF TL·K1 ::;UMMFtP IE::;" op 11 

::n OPP I MG THE PPOGF::AM • " 

C'.!Z!;=:~i F=F.~It·iT UTCi jj;:~E; 'T'/FrE: It 

;:: fi r3[i F·F-: I t"1T 
210(1 PPIMT " 
C'.'. 1 1 f~i F1F-~ I t·rr u 

C:'. l 2t3 F'F.~ I t·iT u 

.:: 1 ::::0 PR n-JT 11 

c:: 140 PF.: I nT 11 

c.: i 50 PF.'.IMT II 

i~~ i E.[i C:iCI TCI =3•3•3•3 
c~ l 7(1 PF.'. Hff 

"Dfff R t-1, D II 
r 1_.~HE:PE n = 1-1uM:t:EP OF DATA Po 1 t·ff:::; ro BE PEF!D" 

f=wm D == I t·J IT r AL [ Lm·~EST J DEGl?EE To BE F r T :i " 
i~~10 DF!TA >=:(l) ,\·i:1) ,::-=:12:i ,\·u:·), .... ;/i:r·u ,yi:r·-n 11 

(COHTit--!UATIOM OM Lit-iE:::; 101-299 F6 l'iEEDED) II 

PUt1" 

;::~ u::0 PF.'.Hff "TOO FE~~ POINr::; FOF.'. FITTINC DEC,F.'.EE"; M-1 
21 9ti GOTO 9999 
c::20~:i PF-:IMT " ~·~HAT nD::T"; 
C.'21~3 IriPUT P 
2 22(1 RETUH! 
·~199·:.i a-m 
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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 + B Xl + C X2 + D X3 

Then three (3) random number functions are used for inputs to the next three 
variables; Xl, 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 + B Xl + C X2 + D X3 + E X4 + F X5 
where 

Y - is variable one 
Xl - 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 line 711 
will need to be increased. 
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ADDITIONAL PROGRAM INFORMATION: 

L HiE tiUtlt:EP'.:; 41 -6·::1·~1 ARE FPEE Fl:)P U:3E A::; Df!TA '.::;TATEMHff::;, A::; F'.EOU I F:'.ED. 
t=!LL l)f!LUES FC!F:'. Ot"iE: l..lAR I ABLE APE Ci I UEN H1 DATA ::nATEMENT::;, FOLLOL .. IED I::Y 
ALL Dt=ITfl FOP Fi '.::.Ecmm UF!PiflBLE, Atm ·:;o ON. 
OHE l·lt=IY TO APF:'.At·iGE HiPUT r::; TO PUT ALL IJALJJ[::;:; OF UAP I ABLE 1 fff L HIE::; 
100-1·39, ALL FOF'. 1.IAPIAf:LE 2 AT LHiE::; ;;::eo-;;:: .. 39, ETC. 
IF '.:::EPAF'.ATE Tf!PE::; flPE MFIDE FOP EACH 1.Jf!F.'. I ABLE, THE FULL USE OF HIPUT 
FLEXIBILITY CAN BE OBTAINED. 

ACCEPTS UP TO 61 OBSERUATIONS ON UP TO 6 UARIABLES. THE ORDER 
OF UARIABLES IN THE INPUT rs IMPORTANT ONLY IF TRANSFOF.tiATJONS 
ARE NOT BEING USED. IF NO TRANSFORMED UARIABLES ARE GIUEN, THEN 
THE PROGRAM FJTS A LINEAR FUNCTION FOR THE FIRST DATA VARIABLE 
TN TEPt·i:::; OF THE FOLLOl·~ I t·-JG 1..JAF.'. I ABLE:::;. B'r' u::; I t·IG TPAtt:;FORt·t:;, At'fi' 
FUt ICT I ON OF FiNY f OR FtLL) OF THE I t-IPUT 1.JAP I ABLE:::; MA'r' BE U:::ED f!:;::; 
ANY UARIABLE IN THE ANALYSIS. 
TF.'Att:;FOPt·1::; ARE Et-1TEPED BE:FOF.'.E THE RUN, AT LI HES 100(1-1 (199 H-·=·· ._.1 a 

J.Cf:::>:: LET :O<f.J) =At-!\' FUNCTiot·i OF l.J(1), !.)(;:;:'.), ••• ,1J(PJ 

i·~HE:RE >< C ._I) I'.:; THE ._I-TH !)AP I ABLE HI THE AMAL\":;; I'.:; CJ= 1 I'.:;; THE 
DEPENDENT UARIABLE), AND THE UCIJ ARE THE INPUT DATA UARIABLES. 
THIJ:::;, ONE MIC.HT ENTER DATA FOP THPEE UAP I ABLES I.) C 1), !.J f2), 
F"iMD I) ( 3 J , BUT ~'.UM THE ANAL\':::; I::;; ~~I TH ::< ( 1 ) =U ( ;:;:: ) AS THE DEPEtff!Et-ff 
UfiP I ABLE, t=1t·m TH PEE , I l'-!DEPEt·mEMT, !)AF.'. I A:BLE:::;, I:'r' EnTEP I t·-JG 
TPF!tt:::FORMAT I mt:; LI KE THE FOLLOM I MCi AT LI t·1E:::; 11)~)0-1 ~x(::: 

1000 LET XC1l=UC2l 
1001 LET XC2l=LOGfUf1l+UC3)) 
1002 LET ;::; f 3) =l.J ( i) +::-:; C2J :<i:E:":P C-1-U (:::;:)) 
1003 LET XC4l=CUC3l-1l•2 

NOTE: IF TPANSFORM'.::; ARE U:::;ED, THE PPOGF.'.AM E::<PECTS AT LEAST 
THF.'.EE :::ET::; OF IMPUT UAPIABLE:::;. IF THERE ARE OML'r' Tl·KI SETS OF 
i..JAL..ID DfffA, fl SET OF ZEF.'.OS MAY BE HlPUT FOR THE THIRD 1..JAPIABLE. 
Hrn·~El..JER, THE; DUMMY ::;ET ::;HOULD HOT BE USED Hi DEF It-1 H-!G THE 
TF.:At-GFOF.'.MAT Iott:;. 
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E' 5 F'F.~ I t· .. ~T 
;:: E::1 F:F.~ I riT 

705 IF Oli = 0 THEN 7fi9 
707 PRIMT"t·i=# 1..Jf!LUE::;, R=# IM UAF.'.IfiBL.E:;:;, :::;=# OUT t.JARIABLE::;::, It I:::; A CODE" 
70:::: PF.:IMT"l.JALUE (II: 1 = TRANSFOF.:MS HAl.JE BEEN SPECIFIE'Ih (; = OTHEF'.t·HSE.) 11 

711DIMYC6,61J,Z(6,61J,SC6,6),TC6,6J,W(5,5) 
7' l 2D I MB ( 5, 1 ) , F ( 6 , 1 J , G C 6 J , :=< ( 6 J , U ( 6 J 
7 13LETt-1=t·i 1-1 
? 14LETF.'.=R 1-1 
? 15L.ETP=P 1-· 1 
7'16IFD=1THEM 721 
717LETri=R 
?18MATREADZCN+1,P+1J 
7 1 ·3c~c1~::;1Jt: !=: i :::: 
"?C'.0C~CtTI] 7:~:2 

721MATREADYCR+1,P+1) 

7E~3FORK=1 TOP+1 
7'C:'.4FORL=i TOP1 
725LETUCLJ=YCL.,K) 
726ME>=:TL 
72?GO'.::UB 1 ~300 
7'E~8FORL=1 TOt·H 
729LETZCL,KJ=XCLJ 
730MD=:TL 
7'31ND::TK 
7 3 2MAT'r'=ZER C 3, P+ 1 J 
? :::3LETP2= 1.····p i 
734MATF=ZER(N+1,1) 
7J5MATL·~=ZEF.: CN, Nl 
736MATS=ZERCN+1,N+1) 
7 3?MATT =ZER ( H+ 1, th 1 ) 
?:::::::MATB=ZER (i'h 1 J 
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i:> .·3:3F-CH~:~<== TCtFi+ i 
740FOPI= TCit·i+1 
741LETFC ,1J=FfI,1J+P2~zc1,KJ 

?42FOP.J= TOH+i 
743LETS i: , Jl =·:; f I, Jl +Z CI, KJ :<i:z CJ, Kl 

7' ~-St·iE>=:T I 
?'4·E:t·iE><Tf< 
747FORI=1TOf·i+1 
74BFOF.'..J=1TOt·i+1 
749LETTCI,JJ=SCI,JJ-P1•FfI,1J•FCJ,1J 

?'32FOP.J=1 TOti+1 
?5~_ETGfJJ=SQRCP2•TCJ,J)J 
?54!-JD<T.J 
? ':?5MAT'.:;=ZEF.'. ( t--1, 1-1 ., 
?56FOPI=1TOM 
7'=.!7FOP.J=1 TOH 
?58LETSlI,JJ=TCI+1,J+1) 
'?5'3t·iE:=<T.J 

? t;. 1 MAT!.·~= I r-11..1 ( ·:; l 
?6"EFOPI=1TOM 
76::::FOR.J=1 TOH 
? 64LETB C I, 1 J =B C I , 1 ) + T C 1 , .J+ 1 J '°'l-1 (I , .J J 

?66MD<TI 
767LETA=F(1,1J 

?7tiFOF.'.I=1 Tot·1 
771LETA=A-BCI,1l•FCI+1,1J 

7'73FOPK=1TOP+1 
774LETYC1,KJ=A 
7 75FOF.:.J= i TOM 
776LETY C 1, KJ ='r' f 1, Kl +t: (J, 1) •z (.J+1, Kl 
777t-1E>=:T.J 
778LETYC2,Kl=Y(1,KJ-ZC1,KJ 
?79LETYC3,Kl=100•YC2,KJ/Y(1,KJ 
780LETS7=S7+Y(2,KJ 
781LETS8=S8+YC2,Klt2 

7::;:5 PRIMT 
7::::6 PRHff" 
7::;:7 PRINT 
78~::: PPIMT 

M U L T I I) A R I A T E C U R I.) E F I T" 

?:::9 F'RIMT"UAPIABLE", "F.'.EGR Cl)EFF", "MEAt-1 UALUE:", "STD DEl..J" 
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79c1 PPir·n 
791 PPINT" 1 rcor·1·:nrn"ff =",Fi;") ",F(1, i) ,c;(i) 
711:.1C'.. Ftf?It··IT 
'?93FOF.:I=1 TON 
7'94PRIHTI+1,B(I, 1) ,ri:r+1, u ,c;;(I+1) 
7'35NE::<TI 
?·:.16PPINT 
797PRIMT 
7"?-8PF.: I MT II 
?99PPIMT" 
::::(l(iPR I MT II 
:::;:01PRINT 
:::: 02PF-: I t·ff 

::;TAMDAPD DEUIATIOM OF RESIIlUf-tU:; :::: II L·~::::: 
It--!DD< OF DETEPMIMATIOH (F.'.-'.:::;O) = II 1- (~·J::::: .. ···e; i 1) :.1 t-2 

ZEF.'.0-CHECK Ot-1 MEAM RE::::; IDUFIL = 11 ~·~7 

::::: 0 3PR I t·ff II A C T U fi L C fl l C U L A T E T.1 11 

!.! 

:::::05Pl?Hff"ACTUf!L"' "Cf!LCULATED"' "DIFFEPEt-iCE"' II PCT DIFFEP" 
::=.:t16PPit·ff 
:::::Ci?FORK=i TOP+1 
808PRINTZi1,KJ,Y(1,KJ,Y(2,KJ, 
809LETQ=.1~SGN{Y(3,KJJ•JNT(ABSC10*YC3,K))) 

:::;: 1 (;I FO=OTHEM ::::: 15 
811IFQ(0THEH 813 
:~: 12F'F: I r-tT u 

:::: 1.~3F'F.: I t··rTC! 
::: 14C;1:tTC1 ::: i Es 
::::: 15PF.: I MT II 

I! JI 
; 

::::: 19IFE1=1 E3::::THEti :::::;::'.4 
:::::20PRIMT 
:::;:2iPF.:IMT 11 L•.lF.:Ot·K~ AMOUHT OF DATA ::::;PECIFIED? PLEf!::::;E CH[CK." 
:::::22REt;TORE 
::: 2::.:c;c1rc1 70:~: 

1000 PRHff 11MO TF.:At-1SFORMS 11 

1 1 l10F.:ETUF.:M 
1101 PPIMT 

1103 PF.:Hff"----" 
1104 DATA 1E38, 0,0,0,0,0,0,0 
1105 EMD 
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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, list 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 
SK Bytes of memory in most computer systems. 
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::::4~~P[fiD 00 
::~: 4 5 G='F::;TOPE. 
:;.::~~Ci IF 00::::·:.1E20 THO I 94!?1 
··;:.::;.::~ L,.E~T H==C1 
-~:~~7 F:F?Jt··iT n 

AR1THMETIC MEAN, UARIANCE, AND STANDARD DEUIATION 

;:: ;:;:.(! FERD C: 
·::: ?O LET H=H+ 1 
:::=::::•) IF C=·~1E20 THEJl i 40(i 
~:90 LE.:T 31::::0 
i::1.(1t1 LET ~:;;::'. = 1~1 

4 l li IF C< >O THEtl 1:590 
4:3~3 Fil?It·1T II 

F UF:'. GF.'.OUPED DF!TA '.::;[T II ; H, II 

450 READ 0 
460 LET r-l ·-- Ci 
4 ?ti PP Hff " 

490 FOP p == 1 
50(1 F.'.EAD 1 •• 1 M ..... I, 
r::· i 0 LET n -· t··I ·-' J. 

~-;:;;:·o LE:T ::;1 -
::; :3(i LET ~:;;='. -·· 
54(i PPit·ff 1,,1 

:·'·1' 
·:::;i::;o r·iDff p 
560 GOTO 710 
'590 PPitff II 

II 

::-::-IJALJ.lEU ~II FPEC!IJEt !C\' 

TO 0 

I HD I 1.11 DUF1L ::;ET r·1uMBER" ; H 
6 1 (i PR I tff II 

6:::(1 LET f-1 == C 
640 FOR P == 1 TO M 
E.50 f<'.EAD ::-:; 
660 LET Si == 81 + X 
El 70 LET ~:;;~~ = ~:;;:=~ + ::-:::Q:::-=: 

6:::€1 PPHff ;:.::; 
690 MD::T P 
700 F'F.'.IHT 
710 LET A == Si/ti 
720 LET U=CS2-A*Si)/N 

II 
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730 LET U1=U~N/fN-1J 

750 PF'IHT "MA::<HiUM L H<FL I HOOD 11
; 

?70 PPHiT II fiUl·IB[F.'. OF l.JALUES = II t·i 
7::aJ PF.:Hff 11 HF.'ITHMETIC MEF!M = 11 A 
?·:~(1 PPHff " :;:;TF11·rr1F1Fm DEUIATIOM - " :::oF.: i:1):i 
:::1~1(1 PP I t·IT " ·:;1=1nPLE 1.JflP 1 AMCE - 11 1...1 

::;: 1 0 PF.: I t'ff 
:::: i:Ja PP Hff 11 tttfB I fl:::ED 11 

; 

:::::;:0 GO:::Uf:'3(10 
:::40 F'PHff II 1=1F::ITHMETIC MEFIM = II; A 
:::::ii;::1 PF.:Hff 11 :::T1=1rmAPD DEUIATIOM = 11

; :::op u..11 :i 
:::60 PF.:Hff ll UAPIAMCE = II; U1 
ff?0 PF.:Hff 
::: ::::i;::1 PP Hff 
:::90 GOTO 36(1 
·~10(1 PP I MT 11 E'.:'.;TI MflTC::" 
910 PP r MT 11 OF POPULFn r ot·1 PAPAMETEPS" 
·;i;:·o PF.'.Hff 
930 PETUF-'.t-1 
94~~ PPHff 
950 PPit·ff "THI::; PPOGPAM CALCULHfE~; THE MEAM, l..JAF.'.IAMCE, Ann :::TAt·mAF'.I1 11 

96~3 PF.: nn ll I!EI) I AT I rn·1 FOP EFICH OF SEl..JEF.'.F!L ::;ET::; OF' nm It.JI DUAL 1..JAUJE::; II 
97(1 PPHff 11 0P FPEOUEMC'l DI'.::;TF.TBUTIOMS. II 

9 :::0 PF.: I MT 
·3·3~~1 PF.:Hff "DATA FOP EACH ::;;ET OF IMDIUIDUAL. UALUES I::; Et-ffEF.'.ED Hff0 11 

1000 PF.: Hff !I THE PPOCiF.:AM A~; FOLLOl.-JS: II 

1 0 1 (1 PF.: I MT 
1020 PF.: I MT 11 1 DriTA H, >=: i: 1 l , :=< r:;:· :i , :=< i:-::: :i , ••••• , ::-:: i:t·n " 
10:;:(1 PR I MT 
104ti PP I t"ff 11 ~·~HEF.:E THE n UFILUES OF THE :::ET F1PE >=: i: 1 :i THPU :=< r: r·I) • IF 11 

1 (150 PF.'. Hff 11 l·JEEDED, ADD IT I Ol'iAL DATA STATEMEt·IT::; MAV BE U:3ED TO Ci I 1..JE 11 

1 (16(1 PP Hff 11 THE Et·ff I F.:E LI '.::T OF 1.JALUES. F'iDD IT I ONAL CA:::;ES MA'r' BE 11 

1 o?t:1 PR I t·ff "e; r 1...1EN IN suBSEOUENT DATA :::TATn1nr~: IN THE SAME roF.:MAT. 11 

1 o:::o PP I NT 
1 ~~i90 pp I t-!T II THE I t·iPUT FOP GF.:OUPED l..JALUE::; HAS THE FOLLOi·J I NG FOF.'.MAT: II 

110~3 PRit-H 
1 1 1 o PR Hff 11 1 DF1 TF1 (1, n, ::-::i: 1 ; , F o :r , ::-::r c:: :i , F i: 2 :r , ••• , ::-:: r: rf1 , F u·r1 11 

112(1 PF.'.IMT 
11::::0 PPIMT "L·JHEPE THE HHTIAL ZERO SIGNALS GPOUPED DF!TA, THE t-i IS" 
114(i PP I NT 11 THE NUMBEF.: OF DI FFEPENT UALUE~; TO BE Ci I l..JEt-J, At·m THE F ( I J 11 

11::;0 PF.'.IMT "ARE THE HUMBER OF TIMES THE :=< f I) OCCUF.'.. DATA :::TATEMENT::;" 
1160 PP r NT 11 FOLLOL·J I t·1c; MAY BE USED To D<TEt·m THE LI ST As NECE::sAF.:Y, 11 

117ti PF.:HH 11 Atm BLOCl~S OF GROUPED DATA MA\' BE HffEPMI>=:ED FF.'.EELY" 
11:::(1 PPINT "l·HTH '.:'.:TF.'AIGHT LISTS DESCRIBED ABOl..JE. 11 

1190 PRINT 
12~3~3 PRINT "AS AN E::<AMPLE, SUPPOSE l·JE MEPE HffERESTED IM THE MEAt·-J" 
121~:::1 PPINT "AMD '.:=.:TANDAF.:It DEl..JIATION OF THE NUMBERS 1,5,4,2,6,7,4,7" 
1 ;:·20 PF.:nff "AMD AL:::o FOP THE nr::;TF.:IBUTION coN~;rsTING OF ~:;-p :::;, 11 

1 i:'.30 pp I NT 11 3-4, ::; , 6-7, ·:;, FIND 2-11 's. THESE nm CASES COULD BE PUM II 
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1 ;::4ti PPHiT "B\' T'r'PHK;; THE FOL.Lrn·Ht·K·,;: 11 

1 ;'.;'50 PF.: I MT 
1 IlfiTF! ~:;, 1, 5, 4, c:u 
;::: rn=iTA ~I, 7, 4, 7 11 

1:::t.0 PPnn " 
l E?li pp Hff II 

l .::::::121 PP I HT - " 
l ;::90 PP I t·H " 
i ;: li0 pp It-ff II 

~3 'DF!T'fi c;, 4, 1:r5, 4, :3° 
4 ~DAT1=1 ?:, E:, 1 i, ;:::u 

i::: 10 PPitiT 
i .:::20 PPitn "OR [OUil..JALEJ!TL.Y:" 
1 :::: ::::o PP Hff 
1::::4i:1 F·F.:IriT 11 1. rn=11·A i::, 1,5,4,c~,E.,-7,4,-?,tj,4, 1,5,4,,3,7,ft, 11,;:.'. 11 

1350 PPIMT II F:Utl" 

i J7[-i PP I r·ff 11 noTE THfn sTATEMEtff t·iUMF.:EF.5 1 THPU 2·39 APE AtJA I LABLE" 
1 :::75 F'PHff " ---------------" 
i ;::::o PF:Hff "FOP cor·nn11JFiTIOM or THE" DAT1=i FIELD." 
1 ::::9t1 DATA '3E2t1 
14~30 Elm 
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PIJl·I 

!·!f-i>:: I l'il Wl LI ~:EL. I HOOD L::n I !·!!-ff 
CIF POF'UL.ffr J Cili F'fll;::i=:1i·IF"T[F·::; 

'3T::::t·ITJHRD Tl[U I (iT I rn·1 
·:;;;::.n•!FLF. UHF J 1::1ncr: 

Hh'. I THi·iET IC r·IE"Hi I 
·;:;THtfDHF'll D[IJ T ~~rr I Or I 
iJf!F: I f:n 1c·i:: 

·I 
j_ 
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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 
likely 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(l),F(l),X(2),F(2),X(3), .......... . 

(2.) FOR UNWEIGHTED DATA 

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

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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1 DffTA 1 
1 ::::;::. F'PHff 
1 37 F'F:'. I t·ff 
140 PP I tff "crn·1PUTF!T r rn1::; on THE DATF1 RF.'.PAY: " 
145 PF.'Itff 
1 ::;0 PEAD ti 
1 :;;5 LET .J=O 
160 LET I=1 
165 LET .Ji =Ci 
170 IF ~O::=H'.J THD"i 
1 75 LET I 1=121 
1 :::o LET K 1 =1~1 
1 :::5 LET Li =~~1 
190 F.EAD >=: 1 .. I) 
195 LET YCil=XfI) 
200 IF XCIJ=1E35 THEN 260 
c'05 LET ~·~ (I) =1 
210 IF N = 0 THEN 225 
1:'. l 5 F.~EFtI1 L1J ( I ) 
;::;::'.(! IF k! f I) =O THEll ;::·:::::0 
E:25 LET J=:.J+l 
230 LET I=I+l 
235 LET Il = XCI-ll + Ii 
240 LET .Jl = WCI-1) + Jl 
245 LET Ki = WCI-1l~Xll-1J +Kl 
;::5(1 LET Ll=H ( I-·1 .I:,;.:;:.:; ( I-·1 l l2+L.1 
255 GOTO 190 
c'.60 LET I=I-1 
;::65 PF.'.Hff "t"iUMI:EF.'. OF UALUES ="; I 
;:: 7(-i PP I t·ff "t·1UMBEF.: or t·1m·1zEPO t·JE 1 GHr::; =" ; .J 
E'.75 PP I MT "::;uM or ~·JE 1 cHr::; =" ; .J 1 
C:::::OPPHff "::;UM OF LIFILUE::; =";I 1 
C::::5 LET >=:;=: = ~< 1 ... ~·'.J 1 
29121 PF.:Hff "L·JEIGHTED MEAH ="; '.=<2 
;::·35 PPHH "Urn·~EIGHTE:I1 MEAM =";I 1/I 
30121 LET M1=(i 
305 LET M2=(1 
310 LET DC1J=XC1J-X2 
315 LET R=1 
320 GOSUB 1(120 
325 LET S=DC1lt2•WC1J 
3:?.:0 LET :;:; 1 =II ( 1 J 
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335 LET S2=D(1JtG~Wf1) 
340LET S3=D(1Jt3 
345LET S4=DC1lt4 
3::'i0 LET ·::;5=0 
355 LET S6=ABS(D(1)) 
::=: :~.(i LET '.:-=::~:=>< i i ) 
::~: i:~, 5 L.E~T >=:4==>=: t 1 ) 
J70 FOR A = 2 TO J 
375 IF X(AJ >= X3 THEN 390 
380 LET X3 = XCA) 

390 IF XCAJ<= X4 l~EN 400 
~::95 LET >::4=\ (A) 

480 LET DCAJ=XCAJ - X2 
ti.(15 c~c1::;i_rB 1 ~~12(i 
410 LET S = DCAlt2~WCAJ + S 
41':; LET :;::;5 = i\r1=n-::=:CF1-1 J lt2 + '.:;5 
420 LET S1=A~DCAl+S1 
425 LET S2=DCAJt2~WCAJ+S2 
430LET S3=D(AJt3+S3 
435LET S4=DCAlt4+S4 
440 LET S6=ABSCDCAJJ+S6 
i:l,::f.5 r·-it~>=:T Fi 
45tiF'RHff "MHHMUM UALUE= 11

; :=<3 
455PRHff "MA:O-::IMU!'1 t)flLUE= 11

; ::-::4 
46ti Pf?Hff "RAt·1GE =11

; ::-:;4-;:-::3 
465 PF.:Hff "L·~EIGHTED '.:;UM OF ::;OIJAF.:ES =";Li 
470 LET S=SQR(S/(Ji-1)) 
4?5 PPHff "!)fiPIAt"iCE ="; '.:;t-2 
4::::0 PF.:It-ff ":::;Tf!t-ff!FIPD DE1.JIATIOl'1 = 11

; '.:; 

4::;;5 PRIHT ":::;TRtmAF.:D DEUIATiot·i CJF MEAM =11
; ·:;.-·SOF.: (Ji :i 

490PF.'.Hff "COEFFICIEtiT OF UAF.:IATION ="; 100:.:i:s.-<:-::;:: 
4'35 PP INT "STUDElff' '.:; T =";;:::;:::.;.:'.:;;op CJ1) /'.:;; 
500 LET S5 = S5/rI-1J 

51ti 
515 
:~20 

pp I t·ff II f MEAH 
LET f-1=1 
LET t·H=1 
LET K=1 

530 IF XfKJ=XCK+1J THEN 560 
535 IF XCKJ>XCK+i) THEN 550 
540 IF XCK+1J>XCK+2J THEN 555 
~54-5 1~C1TC1 :iE.~"3 

550 IF XCK+1l>=X(K+2J THEN 560 
~i55 LET !i=:t1+1 
560IF DCKl=0THEN 610 
565 IF DCKJ>0 THEN 590 
570 IF DCK+il<0 THEN 610 
575 IF DCK+1l)0 THEN 605 
580 IF DCK+2J<=0 THrN 610 
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;::;·30 IF D U=.:+1 J -:)~i THDI 605 
595 IF DCK+il>0 TH[N 610 
60(1 IF DO~:-i--;:::J<=li THEti 61ti 
605 LET !H=N1 +1 
610 LET K=-:K+ 1 
615 IF K<= I-C:' THElI s~:::o 
6;::'.~J IF >::CI -1 J =(i THEti 6::;o 
625 IF X(I-1l>0 THEN 640 
630 IF XCIJ<=0 THEN 650 

640 IF >< (I) THEll 1~:.:~o 
645 LET 1H=t-i1+i 
650 LET t~=C2~I-1J/3 
655 FOR J=i TO I-i 
66(1 LET K=J+ i 
t·::Et~; F'CiF.: L .. =~:"~ ·rci I 
670 IF XCJl<=X(L) THEN 690 
6 ?5 LET rt:::=>=: CJ) 
680 LET X(Jl=XCLJ 
i::,::!5 LET :=<fL.)=t'i::~~: 

700 IF I/2=INTCI/2) THEN 720 
7!215 LET J==I!"iT( CI+iJ 
7 10 LET .J=>:: ( J J 
?15 GOTO 730 
?20 LET J=INTCI/2) 
725 LET J=CXCJJ+XCJ+l)J/2 
7:::~tt F'F:It·iT ut·1E~I1IAt·~ =u; ,J 
7 35 LET tt3==:::;rn:~'. ( C 16:<i: I -;:::9) /'3t1) 

74~3 F'F.'.Hff "1"1UMBEF.'. OF F.'Ut1S UP AMD riow·1 =11
; t·i 

745 PPit·ff "D<PECTED t·~UMBEF.'. OF RUMS ==";rt::: 
75(~ PPHff ":::;TD DEl..J OF t1UMBEF.'. OF F:'.Ut1~::; =";t·t:: 
·7::;5 LET ~<= 1 
760 FOR J=i TO 10 
765 LET Df 100+JJ==0 

??5 PP I HT II (ACTUAL. !?Utt::; -·· E::<P FUNS) .... !STD DD)) =";AB:::; i:t+·t·12:i /tt::: 
?eo PPHff 
78'.:i F'F.'.Hff "FF.'.EOUEMC\' DI:::;TPIBUTION (TEt·1 FOi.JAL CLF!~::SE'.:;}: II 

?90 LET M3==CX4-X3J/10 
795 LET M4=X3+M3 
800 FOR J=1 TO I 
805 IF X(Jl<=M4 THEN 835 
::;:: 1 0 IF K > 10 THEt I ::::40 
815 IF K=10 THEN 835 
::::?(1 LET K=K+1 
::::C.:5 LET M4='.:-=:::::+K*-MJ 
830 IF XCJl>M4 THEN 810 
835 LET Df 100+Kl=DC100+K)+1 
::Mti MD<T J 
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845 roR J=1 TO 10 
850 PRINT DC100+J); 
;:;~;5 t·iE>::T J 
::::t:,[1 F;f?It··IT 
:~.'.~(:15 F;F.~I t·iT 

::::::Ci PPH-ff "i·iUt·U::EP OF + ::;IC:;r·IS It-i DEt_IIfff IO!t:; ::-.::";Mi 
:=: ::::5 PP I t·ff 11 MUM:f:EP OF -- ·:;I Gtt::: I!'~ DEi) I AT I oti::; ="; tt::: 
::: '31~1 F'F.: I t·iT' 1

' t·iLit'1~BE:F'.. CiF. F1 IJt'~~=; c ~=;I 1~t~1 c:HAt···tC1E~:; + 1 ) = 11 
; r-11 

895 LET M3 = 1+C2~M1~M2/l) 
900 LET M4 = SQRr2~Mi•M2•c2•M1*M2-M1-M2J )/SQR((M1+M2lt2•CI-1J) 
·::1~'15 PRHff 11 E:=<F'ECTED !iUMBER OF RUt·-!'.::: =11

; MJ 
91c:1 PRIHT 11 '.::;TD DEl)ffffIClr~ OF tiUMBER OF RU!1'.:; ="H·14 
·~11 5 PF Hff !! (ACTUAL Rtll"t::; - E><P RUtt:;) / ( '.::;TTi DEi.)) ==II; AH'.:; OH-+t=: I /M4 
920 LET T = 12~S1/(Jt3-IJ 
·::1;:'.5 PPHff "TRDH.I l.Jf-iLUE ="; T 
9 :::o LET t-13 == '.:;op 11 ( I l3- I :i -Tt2 J / ( I 
1::1 ·:.:s F1F~ I t-1r 11 ~:;rri IiE~t) c1F· TF-~Et··1r1 = H ; r11~:~ 
1:~1i:j.~3 F=t? I t·1T u f TF:'..Et·--iI1 J ,....- ('..:;TI! IIEf.)) =u; T./f;1".:: 
945LET M3=(S3/I)t2/(S•S-S•S/IJt3 
950 LET M4=(S4/J1)/(S~s-s•s/J1Jt2 
955 PP It-ff "BETA Cit![ =11 ~ M3 
1:~11::1(i F'F.'It·iT H~BETA TLr~[I =Jl; t:14 

975 PPHlT 11 PECF!PITULATI0t·~ OF H-iPUT: II 

9 :~:5 PR 1 r·ff r:=-rF.: f 7 :i ; "1.if1LUE" ; TFiB i: 1 7) ; "r1E1.J r AT I mt:;" ; TAB i: 35 :i ; "L·~E r GHT::;" ; 
990 PRir·rr TAH (44); "OPDERED ARPA\'" 
13'Sl5 F'f?It·iT 
1000 FOR 11=1 TO I 
100~~ PP I HT Y ( I 1 J , D ( I 1 ) , ~·~ ( I 1 J , >=: f I 1 ) 
l fi 10 r·~D<T I 1 
J. i21 15 ~::;TCiF' 

j 1=1;:.'.t1IF D (A:1 >1=1 THEli 1040 
l025IF DCAJ=0 THEN 1045 
1030 LET M2=M~:'.+ 1 
1 ~~r:::5 CiOTO 1045 
104[1 LET M1=Mi+1 
1 ~~:45 PETURt1 
1 os0 :::noP 
1 055 PP I MT" THC:;[ fiP.E I tt::TF.'.UCT I OMS FOF.'. u:; I t·K~ THE PPOGPAM 
1065 F'Rit·ff 

II 

E175 PPHff" THE PROGRAM PEF.:FORMt; A 3TATI'.:;TICAL ANALY:::;r~:; OH" 
1085 PPIHT" DATA FOF: OtiE UF!F.'.IABLE. IT COMPtnr:; 34 DIFFEF.:Hff MEA'.:;UPE::;" 
1095 PPIMT" FOR At·i ARPA\' OF ~·~EIGHTED ms l·HTH FF.:EOUEMCIE:::;:i OP UH~·lEICHTED" 
1105 PRU-ff" 1.JF!LUE::; OF THE 1.JAPIABLE. IT ALSO Cil.JE'.:; A 1(1--CLA'.::;s FREC!UEt·-IC\' 11 

l 115 PRH-ff 11 DI::;TPIBUTiot·-1 '.::;UMMAF.'.'1-', fiMD A F:E:CAPITULATIOM OF THE HiPUT" 
l 125 PF.'.Hff" DFITfi Iri TEPM'.:; OF DEl..JIATIONS FPOM THE MEAM mm A::; AM OPDEF-TD" 
1. l 35 PF.'. I t·ff" AF.:F.:AY. Er THEP OF T~·~o T\'PES or r t·iPUT ARE '.:.;uPPL r ED, DEPEtm r MG" 
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1145 PRHff" on ~·~HETHEP OP MOT i·~EIGHT'.::; APE TO BE Gil)Et-i FOP THE UF!UJE:::;: II 

11 i:;s PR Hff 11 1 :i FOP urn·!E I GHTED ')AUJc:; : 11 

11 E:5 F1F.~ I t·iT II 1 (J IiFJTA (1, ::-:: ( i J !I ::-:: f 2) !f ;:.:: ( :3) !f a o a D a a I! 

1175 PPil"iT 
11 s~:.:; PP I r·ff 11 

;:.'. :i 1=-op DATA ~·JI TH t·~E I cHr:; OP FF£OUEHC I ES: " 
1 1 -:.is PP I MT " 10 DATA 1 , ;,:: i: i :i , F i: 1 :i , ::-:: i: 2 :i , F i: c'. :i , >=: r :::: :i , F i: :::: :i , ••• " 
1 2(15 PR I r-rr 
1215 PF.: I MT" MHEPE THE If{ IT I FiL ZEF.:O OR OME SI GHALS THE F'PE:::;EMCE OP THE 11 

L::'.c'.5 PF.:IMT" Fff::;:;[t··ICE OF ~·JEIGHT'.::;. LIHES 11 THRU 99 APE AUAILABL.E FOP" 
1 c:·::::s PP I MT" ADD r TI OMF1L I MPUT DATA. " 
1 c'.45 PR I MT II MOTE: TH I:;:; PPOGPflM PRODUCE::; OUTPUT COPRESPotm I t-iG TO THE II 
1255 PR I t·ff" L. J ST I t·1G I t·i THE MAT I ONAL BUREAU OF- :;:;TAMDAF.:I6 HAMDBOOK t·10. 1. 01 • " 
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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 like 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 0 and a sigma of 1. 

LIMITATIONS 

Starting in line 70 and continuing to line 95 the DEF FN statement is used. 
These functions are used extensively throughout the program. The program will 
require SK Bytes for storage and 6K Bytes mf memory for operation. 
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.:· ::' ~Ef'i ~ LI 1iE":::; :;;i:i-60 i.J ITAL; KEEP 'EM I r·l; THEY, F'.E FOP I !ffEF.:POLAT I OM, 
".3(i :DATA ==~~:i0t1t1(;(1, s~:::r?-:::;2·7::::, 57i325·37, E:l 7'3114, E.~.;54217, E/314E:25, 7C:574E/3 

:DATA ?5;=;;.]::~!E/::, {;=~~=~ 144t:=, ;=; i 5'3:3:39, ;::~41:3447, ~=!Ei4~.3:~::3•3' ;::::::4'3:::aJ:~:' ·31a:::: 1 ·3·35 
::.1- ~i.i I!RTF~ r3 i :324:3:3, ·3·.3·.::: 1 '3C~~=: ~ '345f~fifi7, ·3554:345, '3E:40E,'37, '3712i::~:34, ·37724·3·3 
4· 5 IiRTA J3~::;=: 1 :35E:, ·~::;E,i~1'3E.E,, '3::::·3275•3, '3'31 ~::a]25, ::~113~37'30:3, '3'35:3:3:::::::, '3'3E,5:3~3(1 
~;fi In~TA :~r37.444=~!! =3=3~::1:::;4;:::, =~'3::::E=501, ·~r~·:;i0::::24, ·:;t-3·3~312·3, '3'3'351E.E,, ·=.r3·3f,E.:3l 
i:=;~ I~ATA =3r3•37E.·74, '3'3'3!:::4.~1·::i, '3'3•3!:~·3;~2, '3'39'3277, r3c3•3•351 ·3, '3'j'3'3~.::::::::, =3·3·3·37·3:3 
E. l~i ItRTA ~:;113·3·si:::E1 7, z3'::P3P3 ·315 , ·3·3==.ts3'34E1, '3'3'=.113·3t.E., ·3·3·3·3·37•3, ·3·3·3·3·3~::~::c, ·3·3·3·:: .. 3·3;:~ 
1:, 5 Ii I tc1 >< f 4 :3 J 
712! DEF Fli~,~ (ti)= 1.U-M) 
7!::'; DEF Ft"ie~ fl!) =M+1J:.;i:'.;:; 
80 DEF FNDCUl=XCUl-XCU-1) 
:::: 5 DEF nre u.n ==u--u:.;.: nr-· 1 :i *- CD2/ ( ~=~:¥:D 1 ) + U.)-;? :i :.;.:n::::/ i: i::,:.:i:n 1 :i :i 
9 0 DEF" Flff ( i)) =: 1. - ( ( iJh?) + 1 ) / ( 4~D) + ( 13:.?: ( t)·t-c'.) "li?+::::(l; Ut·c'.) + 3) / ( 96*-fl"t-2 :i 
95 DEF FH? (!)) =1 + f (l)lc'.) +1) .... (49:D) + ( ( (!Jl2) +3);.:;: (5'*' !)le'.) +i)) / (':?.Jt:.:i:i:Dlc'.) 
11~:1t1 c;c1 re~ 1 :.~:e.~~· 
;?Ot1 DF!Tri 99 
210 FOR I = 1 TO 49 
C.'.2ti F'.ERD >=: (I) 
C:'.:::~~i t"iE::<T I 
1:'.'. 1:1-0 ~:EAI1 Ii, rt1~ ~::; 

!:'.'. 5(1 F·F.~ I t·iT 
E:: 6 0 PF:' Hff II 

270 IF D=0 THEN 300 
C'. ::~(i F'F.: I t·~T H ~::;1"iJI1Et·1T' '.:; T -·II ; 

C.'.9ti GOTO 310 
300 PF.'IHT "!·iOF.t1flL 11

; 

::;:: 1 ti PF:' 1 r·ff "n r ::; TF: I BUT I m·~ 11 

:.:;::o PF.'IHT " HFiUHiC A MEfiM OF 11 H·H "AMD fl '.:;rcMF1 OF 
::.:~~:t1 IF I~=t1 Tt-IEt·i :35[1 
3 4ti PP I HT " Arm HAU Inc " ; n; 11 DEGREES OF FREEDOM. " 
350 F'F-'.HH 
36ti PF.'.Hff "CH:E THE PPOBABILIT\' OF F! i)APIATE: II 

::.:70 PF.'.Hff 
::;:::::ti LET C=0 
J90 READ H 
400 IF H=99 THEN 9999 
410 LET C=C+l 
420 IF H=4 THEN 800 
430 IF H=3 THEN 720 
440 IF H=2 THEN 550 
4~A IF H=l THEN 480 
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460 PPHH c; 11 

470 GO TO 9999 
<I. :::::0 F-:EAD U 

EPF'.OF:'. ••• ILLEGAL BLOCK T\'PE ::.;PEC IF I ED 11 

490 LET Bl=FNWCUJ 
500 IF D=0 THEN 520 
510 LET B1=B1•FNTCB1J 
.~5 2 (i C:iCe:::ti:F:: :::~·=.tt1 
5 :3~::1 F'F.~ I t-~T 1::; Ii E)·::c:EE:Ii I r"·ii:; I! ; I.); Ii I~=; t! ; 1 _. :B;::~ 
':'i 40 GOT1] :390 
::;50 PEAD ti 1, Uc'. 
560 IF U1<U2 THEN 600 
'5 7 (i LET ~·~=U 1 
':'i::,:0 LET Ui::::!);::'. 
~'i90 LET i.J;=:==i·~ 
600 LET W1=FNWCU1) 
6 10 LET ~·~2=Ft i~·j ( 1.)2 l 
620 IF D=0 THEN 650 
630 LET W1=W1~FNTCW1l 
640 LET W2=W2•FNTCW2l 
6':i0 LET B1=~·H 
660 GO::::;UB :::::90 
E.' ~{[1 LET. G! 1 =E:C: 
6:::::0 LET B1=1.·~2 
690 GOSUB :::::90 
'?(it1 PRINT c;" 
710 GOTO 390 
7 ;:::·0 f.'.EAD P 
7·::~1 c~ce::trB 1 :3:3~3 
740 LET fH =1-P 

760 IF D=0 THEN 780 
770 LET A2=A2*FNZCA2l 
7-':=:~::1 PF.:INT c;" D<CEEDIMG "; FNO 1A2:i; "r·:::;"; F· 
7 '30 GOTO ::::·:K1 
::: 0t1 ~?EAit Ft 
:~_:: 1 c1 c~c1~:;1J:B 1 ~::::3121 
820 LET A1=0.5*C1+Pl 
::::: :;::(; GO::::;UB 112!3~3 

:;::40 IF D=0 THHi :::::60 
::;:: 50 LET AE:=A2*-FMZ (AC::) 
:::6(1 PRn-ff c;" BET~·0IEH1 ";FtK:!i:-A2:i; "AMD ";nmi:A2:i; "IS";P 
:::70 GOTO J9[1 
::;:::::::0 F-'.EM FIMD PPOB FOP A GIUEM MOF.:MAL DEl)!ATE 
890 IF B1<-4.5 THEN 1000 
·~1 (1(1 IF :B 1 < 0 THEn 970 
910 IF B1<4.5 THEN 940 
9;_;::(1 LET :B2=1 
9:.::0 GOTO 1010 
94(1 GOSUB 112[1 
9 50 LET BE:=C! 
·~160 GOTO 1 [i 1 ~:::1 
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97ti GU::;UB 1120 
9:::;;::1 LET B2=i-O 
'3'3fi C~t]TCi 1~i1 (1 

1 tl2(i REM FIHD t!OF:'.MFIL DEl)IfiTE FOP A Gif.JEt··! PROB 
1030 IF A1>0.5 THEN 1080 
1 ~340 LET Rl=1-A1 
105ti GU:;UB 1190 
106ti LET Ac:=-·G! 
107ti GOTO 1100 
1 ~?180 C;()::;UB 1 i •3(1 

1 09(1 LET AE'.=Q 
1 1 (1(1 RETUF.t1 
i 110 ~'.EM H·ffEF.POL.FiTE FOR HOF.'MRL F'ROBAB IL I TY 
1 i c'.0 LET Z= 10*AB::; ( B 1 ) 
1 i3ti L.ET K=HH CZJ 
1140 LET Di=Z-K 
1150 LET Q=XCK+1l+Di•FNDCK+2J+CD1*CD1-1J/~J•CFNDCK+3l-FND(K+1JJ 
1160 LET C!=1E·-~;:i:i:rnT (5E-1+1E-C'.*-i;.:!) 
11 ·7(1 RETURN 
11 ::;;(i ~:EM F.'.EUEF::SE HITERPOLATE FOF.'. MOF.'MAL DD.J IATE 
1 1 90 l_ET Z= 1E7*-A1 
1200 FOR I = 1 TO 46 
1210 IF Z<XCil THEN 1230 
1 c'.2t1 MD·=:T I 
1230 LET Dl = FNDCI+il 
1 ~::4li L.ET E 1 = Ft··iI1 ( I-+·;:::) 
1250 LET D2=E1-D1 
li::'.6~3 LET D3 = nmcI+3) - E1 - IiC'. 
1270 LET U = CZ-XCIJ J / Di 
128(1 LET Q=FNBCFNBCUJ) 
1290 LET Q=0.1*CQ+I-1J 
1 3ti0 F.:ETUF.:N 
1 :::: i ti PF.'. I NT C; " 
1 32(1 COTO 39~~1 

1330 IF P>1-5E-6 THEN 1310 
1.34ti IF P<SE-6 THEJ-l i::::1ti 
1350 F.:ETUF.:M 
1351 STOP 
1 36t1 PF.: Hff 
1 37(! PR I MT II THE::;E ARE I MSTPUCT I OMS FOF.: us I t·~G THE PPOGF.:AM II 

1 :::::::'3F'RIMT" 1 T PEF.:FORMS SEUEF-'.AL TVPE::; OF CALCULATIONS FOP THE" 
1 39i:1 PR r MT" MORMAL. AND ::;TUDENT' s-T n r :::;TP I BUT I OMS. GI ')EM OME- c:1R 11 

140(1 pp I NT II nm-TA I LED PROBABILITIES, IT ~·~I LL PPODUCE THE CORF£:=;- II 

1410 PRINT"PONDIMG LIMITS; GIUEN A UARIATE OR A SET OF LIMITS, IT" 
142i:1 PF.: 1 MT" L·~ r LL PRODUCE THE coF-:REsPotm r t·K~ PROBAB r Lr Tr Es. DATA rs" 
1 4:;::(1 PR I MT II EHTERED A::; FOL.L.O~·JS: II 

144li F'F.'.Hff 
145(i PRINT" 
1460 PRINT 

1ti0 DATA DF, MEAM, SIGMA, f BLOCK1) , ( BL.OCKC'.) , ••••• II 
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l 4 7i;::1 PP I HT 11 L,~HEPF DF r ::; nr~GPEE'.:; OF FPEEDOM 1 ·:;ETTI t·-ic DF =ZEPO '.:; r c1·1fiL'.:;" 
l 4 ::::o PP I t·ff 11 MOPMF1L Dr ::;rp I BUT 1 ot--J) , MEAM mm ::; I GMt=I APE THE ME At~ AMD 11 

l490 PPit·ff 11 ·::nAMDAPD DEUIRTI0t·1 OF THE DI'.:;Ti:;;:IBUTI0t·1, Atrn THE DATA" 
l ':/30 PPHff 11 BLOC1:::::; MFIY BE RM\' MD<TUPE OF THE FOUP TYPE'.:; '.::;HOHt1 BELO~·~:" 
15 l(i PRINT 
l 5E'.O PF.: r t·ff 11 

l 530 PF.:Hff 
l '5 4~~i pp I MT II 
j r.:; "'ir1 PP Hff" 
156(1 PP I MT" 

:ELOCI< r I r··!PUT) 

i ' ' ,.L ;Ii.) 

O! !TF"'UT PPODUCED" 

PPOB OF ;:-:; E>::CEEDit-1G THE 1.JALUE U" 
PPOB OF >< I rt:; I DE LIM Jr:; L At·m U" 
iJALUE UH I CH I·:; E>::CEEDED ~·U TH PPOB p II 
LIMIT'::; COlfTAH!IhG >< HITH PPOB F'" 

1571 
1 ::;7;::· 
1~i7':3 

PPHff" FOP E:>::AMPLE, THE LIME OF DATA ·::;HOHH BELOL·~ L·KHJLD PPODUCE" 
PF.:IHT"A::; OUTPUT THE PF-J)f:fiBILITY OF A HOPMflLL\' DI'.::;TPUF:UTED" 

1574 
i.5·75 
157E: 

PP 1NT 11 '--'AP I ABLE L·~ I TH MEAN 10€1 AND ::nAHDflF-:D DE'.J r AT r m-1 1 o t:E I HG" 
PPIMT 11 IM TH[ F-'.At·K:;E 95-105, Arm AL'.::;o THE l)flLUE OF THE IJAF-'.IAf:LE" 
PPHff "THAT L·HLL BE E>=:CEEDED onLY 2. 5 PEF.:CEMT OF THE TIME: 11 

1578 PPinT 
l 579 PPHff" 
1580 Pf? I t·ff 
15B1 PF-:IMT 

l ::;:=:::::: PF.'. I t·ff II OM LI tiC:; 101 -199 A'.::; t--IEEDED. II 

16(10 PPH-IT"EMD OF H~'.::;TPUCTIOt-t:::; 
1 7(1(1 '.:;TOP 
9999EMD 
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100 DATA 0,155000, 
101 DATA 160008,3,. 

[f::! !TT,.n·1 

THE PROBABIL .. ITY OF H UAPJ 

1 

4 
i:::: 
·.• 

Ii ·If::, 
I 1··11:; 

u11·1c 

i. (1:~:;1)1;::1c1 I::::; ~21 u ~~:1 1~1 ·?1::1 
170800 IS 0.00b21 
l ;~,::-.:1i~:ii?i1;::1 I:::; iJ u 

1:):::1~::'.1::J" 

CF!LCUL.F!T I mt::; Fl'IP 1=:1 ::n1.J[IEJ iT, ·::; T-·Tl I ::::;:p I I:UT I on 
HF!i.J I t·iC 1=i i·!Ef:1n OF" 0 1=:n IT! 1=:: ::; T (i!"WI OF" i 

2.108943 IS 0.025 
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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 list the program. 

LIMITATIONS 

This program should store and execute in 3K Bytes of memory in most computer 
systems. 
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;:::'.,(j PEM :.;i::.;,::i;.:nc:;cp I PT I ON: COMPUTES THE MEAt·iS, 1.JAP I At·iCE:::;, At-JD T -Pfff I 0 
::.:ti PEM FOP TL·Kl GF'.OUP:::; OF Ut-iPA I F.:ED I!ATA. TH I·:;; PROGPAM f·6SUME:S 
40 F.:EM THAT THE GF:'.OUP:::; Mfl\' HA'...IE UHEOUAL 1..JAP IAt1CE:::;. 
"::i(i FEM ~*'¢"It·6TPUCTiot·6 FOP u:::;E: PUT DF!TA rn LIME 90(i At·m FOLLm·~ING. 

60 F.~Et,·i r·1F1KE ::;UF~'E THE DATA LI t··iE t·iUMBEF.'.S DO NOT D::CEF~D 99B. 
?Ci F-:~Et'1 um THE F" I PST 3EF.'. IE::; OF DATA L·~ I TH 999999' AND THEN 
:::o FEM T\'F'E Hi THE :=.:;ECOt·m :::;EPI E:::;' AGA Hi am HiG ~·-!I TH 999999. 
'3!21 DIM 
10(1 LET P = 1 
1 1 ~~i L_ET :=; = (i 

1.·~;~3 LET t·i = ~3 

140 PEAD ;:-:: 
150 IF X = 999999 THEN 210 
160 LET S = S + X 
170 LET S2 = 82 + x~x 
180 LET N = N + 1 
iqn GO TO 140 
c~ 1 ~j LET ::;; f P) = :;:; 
220 LET ZCP) = S2 
230 LET NfPl = N 
240 IF P=2 THEN 280 
C'. 5€1 LET F' = C~ 
C.:60 GO TO 1 H:i 
c'.70 F.'.EM ME~~ ~·~E pp I r·ff THE ANS!;EF.:S 
;:~ 8ti PP r MT TAB c 7 :i ; 11 GROUP" ; TAB i: E: 1 ) ; "t1UMBEF.: "TAB i: :::::::} ; 11 MEAN" ; 
c'.'30 PPIMT TABC49); "UAF:'.IAMCE";TAB(63); ":::;Tn. DEi). !! 

::::~:10 PF.:INT 
:;:: 10 FOF.'. I = 1 TO ;:::'. 
320 LET MCI) = SCIJ/NCil 
:::: ::::€1 LET u ( I ) = ( n ( I ) :i:i:z ( I ) - :;:; ( I ) :<i:::;; ( I ) ) /t·i ( I ) ./ ( M ( I ) - 1 ) 
340 LET DCil = SQRCUCIJJ 
350 PPINT 1,NCIJ,MCIJ,UCIJ,DCIJ 
:36fi ND::T I 

! i;:-T 
--~--- i 

i) = UC1J ./ r-ifi) + 1)(2) ....- N(2J 
LET ~r~ = SOF.'. (QJ :;:::::~3 

::::J3(1 ::::90 LET F.'. = MC1J - MC2} 
I) ( 1 ) / M ( 1 :i / 0 *=i(1 LET K 

41ti LET D 
420 PRHff 
43(1 PRIMT 
44(1 PRHff 
4~~1 PF..'.INT 

= 
= 1/( K*K/CNC1J - 1) + C1-Kl*C1-KJ/(N(2J - 1J 

"MEFIM DIFF. II, 
11 !...IAR. DIFF ... , 11 '.::;TD. DEU. DIFF." 

F.'., C!' ~·~ 
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46(1 PF'.Hff "T PATIO"~ F:'./i·.i 
47ti STOP 
t:l :::~.:.i F'F.~ I ~··-tT ~:, G!, L:~ 

49ti PPIMT 

"Ct!"; n; "DEGF:Ec::; OF FPEEDOM. I! 

:=;00 PF..'. It-ff "T F'flTIO", F->·~·h "OM"; r·H 1) HHc::i -·2; "DECF.'.[ES OF FPEEDOM. I! 

51.1~1 '.'.:;TOP 
99·39 nm 

1 r.:: 
J. ···' 

IJHi?. DIFF. 

T i:;:fnio 

!·!Ef!i! 

'.:~;1'°Da I.IF~l)P DIF'F'sa 
1~. 11 l~'.J ::~: ;~'.'. 1:'.~l 1:'.f, 1~:1 

.85566 UFGRFES nr F EDUM. 
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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 like 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: 

where 

100 DATA M,N 
200 DATA Xll,X12,X13, ........ . 
201 DATA X21,X22,X23, ........ . 

and so forth until all the samples are entered 

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 line 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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11 DATA 5000000,53982?8,5792597,6179114,6554217,6914625,7257469 
13 DATA 7580363,7881446,8159399,8413447,8643339,8849303,9031995 
15 DATA 9192433,9331928,9452007,9554345,9640697,9712834,9772499 
17 DATA 9821356,9860966,9892759,9918025,9937903,9953388,9965330 
19 DATA 9974449,9981342,9986501,9990324,9993129,9995166,9996631 
21 DATA 9997674,9998409,9998922,9999277,9999519,9999683,9999793 
23 DATA 9999867,9999915,9999946,9999966,9999979,9999987,9999992 
;::: 5 I! I r!1 >< f :::}·:_:i) 

300 FOR I = 1 !U 49 
:::05 PEAD ::-:: f I) 
3 1 !~i t·1E::<T I 

3c'.5 ~:EAD M' r-1 
:::30 FORI=0TOE:0 
3:35 LETT CI) =:0 
34(i t·1D::TI 
345 LET G=0 
'.:7::~if1 L.ET R=0 
:~:~i5 L.ET t~.i=[i 

360 FOR I=1 TO M 
J65 FOR J=1 TO M 
J70 F£AD UC I, J) 
375 LET T(J)=TCI)+U(I,J) 
380 LET R=R+UCI,J)t2 
~::!:::5 t·iE>=:T ._I 
39(1 LET G=G+ T (I) 
395 LET W=W+T(Ilt2 
400 HE::<T I 
405 LET A=CW-(Gt2)/M)/(N•CM-1)) 
410 LET B=CR-W/N)/CM•CN-1)) 
415 LET F=A.-<B 
420 LET F1=FtC1/3) 
425 LET A1=2/(9•CM-1)) 
430 LET A2=2/(9•M•CN-1)) 
435 LET B1=CF1•(1-A2l+CA1-1)J/SQRCA2•F1t2+A1J 
-=l40 1:1Ce::;tJB 5:35 
445 PRIMT 
450 PFUMT 11 A n fl L Y '.:; I ::;; 0 F U A R I A H C E 11 

455 PR It-ff II II Hi; 11 ::;AMPLC::; OF SIZE II; M 
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460 
465 
47(i 
4?5 
r:l::!ti 
t~.:::5 

PRHff 
PR I t-n I! ::::;AMPLE II , II ::::;AMPLE TOTAL II ; II ::::;AMF'L E MEAM II 
PRHff 
FC1R I=1 TO M 
PRINT I,T(JJ,TCI)/N 
NE::<T I 
PRHff 

4 o;;s PR 1 t·ff 11 ME:FIM ::::;ouAF:E i: HEn~EEt~ ::::;AMPLES l 
5121(1 PRHff "MEAN ::::;@JAF:E !J,HTHH-1 SAMPLES) 
::; 05 PR I t·ff II CALCULATED l.JFILUE OF F -PAT I 0 

= 
= 
-

II 

I! 

I! 

. A , . B , . F " :; 10 PF'. I t·ff 11 CORRESPOND I NG t·iORMAL IIEI) I ATE 
::; 1 5 PF''. I t"ff 

·-- II . Bl " 
52~3 
c:;' ..... C" 
.,_1c: .. _1 

~i:3(1 

~1:35 

540 
54.5 
55(i 
r.= 1-c:' 
·~.I·-·'·-' 

5E1€i 
:'.iE.5 
~i70 

5'?5 
5:::~3 
i:::-,-yc:· 
.. J1:1 ... ..f 

5'30 
5'35 
600 
605 
610 
E1 15 
6E:O 
E,f'.5 
6J(i 
E.:35 
640 
645 
650 
E.55 
660 
E.t.5 
670 
E175 
6:::::~j 

690 

PP I !'ff " THE PROBABILITY OF AN F -PAT I 0 TH I::::; Li=iF'.GE 11 

PR Hff II OCCUPF'. I NG BY CHANCE ALONE I::::; II ; 1-B2 
::::;TOP 
IF Bi<-4.5 THEN 590 
IF B1<0 THEH 575 
IF B1<4.5 THEN 560 
LET Bc'.=1 
l?ETUF'.t"~ 
C:iC6UB 600 
LET :BC~=I] 

~'.ETURH 
GO::::;UB 6(1(1 

LET B2=1-0 
F:'.ETURN 
LE:T B2=(i 
RETURt·1 
LET Z=10:<:>:A:BSCB1J 
LET K=INT(Z) 
LET Di=Z-K 
LET O=>=: 0:::+1 l +n1:i:~nrn (K+1) + rn1*-rn1-1 l ....-2:i :i:i: i:nm i:K+c:l-nm CK+t :i l 
LET Q=1E-3•INTC.5+1E-4•Q) 
F:'.ETUF.:t·i 
PR I MT 
PF'. I MT II TH I::::; PF.'.OCiPAM ~·~I LL PEF::FORM A OME -L·JAY At-iAL.'lS I::;:; OF II 
PF.'.INT 11 1.JARIAMCE t·HTH EOUAL ::::;AMPLE ::::;rzEs. TO u::::;E, TYPE: 11 

PF'. I MT 
PRINT II 

PPIMT II 

PRirff 11 

PF.'. IMT II 

PRIMT II 

PR I MT 

itiO DATA M, t--1" 
2l1t1 ru=rrA >=: 11 , >< 12, >=: 1 :::: , • a • , >=: 1 t·1 11 

2t11 r1AT'A :=-=:c~1, :=--::c~2, :=·::2:3, ••• , :=-::c~t-1 11 

ETC UMTIL" 

PR Irff II L·~HEF.'.E M I::::; THE tiUt'fBEF'. OF ::::;AMP LES' M I::::; THE COMMON II 
PF'. I t·ff II SAMPLE s I ZE, AND THE :>=:I ._I AF'.E THE OBSEF.'.UAT IONS • II 

END 
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"?t:~1"? ti i~'.t 

€::'?.?ti-~: 

~~';:'.-1 f1 ti r.:.'.; 

i•'IE:('.!l·l '.~:;C:!lJ1=n~~1 E: ( !.: .. 11"Tl··lI1·-1 ~:::;i::n· 1'lF1 LOF~'.::;) -··· 
CFiLCUu=nE n l .. lf'.i! .. UF CJF F---F'.HT 1 Cl 
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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 list the pro­
gram. After the data has been entered type RUN. 

LIMITATIONS 

Line 91 contains a Restore statement and line 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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10 
20 
4(1 

PEM 
PEM 
REM 
REM 
F.'.EM 
FEM 
FTM 
PEM 
REM 

DE'.::;cp I PT I oti: COMPUTE'.:; THE flNfiL\''.::; I::; OF 1 )AR I ANCE TABLE 
FT1R Fi Ot lE-+~A\' COMPLETELY FAMDOM I ZED DES I GN. 
INSTRUCTIONS: ENTER DATA IN LINE 900 AND FOLLOWING. 
ENTER DATA IN THE FOLLOWING ORDER: 
1 ) F!, THE TOTFIL NUMBER OF C::lB'.::;EPl.JFff I ot·6 
;:::'.:: M, THE t-iUMF:ER OF DIFFERENT TF.:EF!TMEM1S 
3J ti(1), •.• ,NCM), WHERE NCJJ IS THE NUMBER OF OBSEFVATIONS 

I t-i TF.:EATMEt-ff J 
4) Rr--ID F HiALLY, THE O:t:SEPUAT I Ott:; THEMSEU.JE'.::;, FI R:::;T 

FOF.: TF.:EATMEt·ff 1 , THEN TPEATMEJH 2, ETC. 
F.:EM IF 
REM IF 

ANY NCJ) > 20, CHANGE THE DIMS IN LINE 100. 
M > 10, CHANGE THE DIMS IN LINE 100. 

90 READ 11M 

91 F.:E::HOF.:E 
92 IF 00 <> 999999 THEN 100 
93 PF.: I NT II LI ST LI t·iES 1 ~=1 TO B6 FOF.: I tt:ffRUCT I ON::; II 

94 STOP 
100 DIM xc20,10),N(10),TC10),SC10) 
110 F.:EAD A, M 
115 MAT READ NCM) 
120 FOR J = 1 TO M 
130 FOR I = 1 TO NCJJ 
140 F.:EAD ;::: (I, J) 
1 5(1 r·iD::T I 
1 6 ~3 ME::<T ._I 

170 FOR J = 1 TO M 
1 :::o FOR I = l TO H CJ)" 
190 LET TCJ) = T(J) + XCI,J) 
200 LET S(J) = SCJJ + XCI,JJ*XCI,JJ 
c: 1 (i HD=:T I 
220 LET U=U+TCJ) 
2::::~) LET F::=F.~+~:; f .J) 
240 LET U=U+TCJ)~TCJ)/NCJJ 
c'. ::; (1 t··IE:=< T ._I 
c'.6(1 LET c = u~U/A 
270 LET W = U - C 
280 LET E = R - U 
c::-::i0 PRIHT 11 ArK!l)A TABLE: 11 

::::00 PF.:Hff 
:::: .1 €1 PF.: It·ff 11 ITEM"; TAB c 25 l ; 11 ~::s 11 ; TAB i: 4€1) ; "DF 11

; TAB C55 :i ; 11 t-t:: 11 

::::20 PF.:Hff 
::::3(1 PF.:Hff 11 GF.:AMD TOTAL II, F.'., A 
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34~1 PFHff "GRAND MEAt·i", c, 1 
350 PRHff "TPE:ATt'IENT'.:;" :i ~·h M-1, H-··· (M-1) 
:::: 6~) pp Hff II EFPOF.: II , E, F!-M, E/ i:A-·M) 

400 PPIHT "F ::·''F"Oti 11 M-·1 11 At·-1D 11 R-M 11 DEGPEE'.'.:; OF FPEEDOM." 
402 LET G=F 
403 LET t·i=A-M 
4C14 LET M=M-1 
405 GO::;:;IJB ~:::00 

4 1 ~=i '.::;TOP 
:::oo FEM 

803 IF G<l THEN 808 
:::~~14 LE1. A=t1 ! 
:::05 LET B=t-1 
~::~~1E. LET F=C~ 

:::07 GO TO ::;:: 11 
::: (j!:: LET A=f·i 
::=:09 LET B=M 
::=: 1 ~:1 LET F = 1 /G 
811 LET R1=2/C9•AJ 
812 LET B1=2/C9•Bl 
:::: 13 LET Z=AB:::; ( ( 1 -B 1 ) '*'Ft· C • :::33333 J -1+A1 J 
::;:: 14 LET Z=Z.-···sG!F.: ( B 1 •rt- ( • 666E.6 7) +A 1 ) 
815 IF B<4 THEN 819 
816 LET P=(1+Z•C.196854+Z•C.115194+Z•C.000344+Z*.019527JJJ)t4 
::: 1 7 LET P=. 5.··P 

.-,.-.c::-•=1c .. _1 

::: ;:.~Ei 
:::c:7 

GO TO 
PP INT 
LET P 
PF.'.It"-IT 
PP I MT 
F.'.ETU~'.H 

= INTC1E5•P + .5)/1E5 
"D<ACT PROB. OF F="; e;; "~·HTH 
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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 like 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 line 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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J==i~i 

;::'.Ci :;:~7,1 (~Ct Ti] C:::: 1 !~i 
2045 IF J=0 THEN 2090 
;::060 F.'.ETUF.:ti 

;:'. l2i:3[i F·~~ I t·iT" 
C'.'. 1 ~35 FtF.~ I t·iT II L:JHAT AF.:E 'y'f:·; I t··J ~ \tt:1A:=-::' :=<t'1 I t·i !' ::-::t:1A::-=:' fiEL>:: !I ; 

E: 1 20 I MPUT 00 ~ G! 1 , GE:, 03, 04 
C.: 1 ::::5 LET G!5= ( G! 1-!Xi) /60 
;:: 15(i LET G!6=t:i 
c'.165 LET .J=2 
c'.1 ::K1 FOF.: :=< = 02 TO 03 ::;TEP Q4 
C:'.1 '35 
;::·.21~3 
.-1 .-• . -.c:-
C:. C. C.·-' 

E'.E~4(1 

f'.C:55 
E:C.:7t1 
.-l"-•• -.c:-c.c.1:1._1 
2~:::~~10 
.-·,.-.-I ;::"' 
.::. .;,1 l. ._! 

2:~::3~3 

2:345 
C::;:E.0 
c~:;:75 
2::.:~·;tt1 

24~35 
2420 

GO::;IJB 2030 
IF Q6 - 0 THEN 2600 
IF 06 = 20 THEN 2270 
PRHff " "; 
GOTO 2::::~:1f1 
PF.:INT !I - II; 
LET Q6 = 10 
IF Y > Q1 THEN 2555 
IF 'y' < G!~1 THE:t·1 2555 
LET Q7 = Q0 + 2*Q5 
LET Z=Gf?+0. ~i*G!5 
IF Z<Y THEN 2510 
LET 06 = 06 + i 
IF Z·-Y>=2*Q5 THEM 24::::~) 
IF Z-'/}=1)5 THEti i:'.45(1 
PRHff II +" 

E'.435 GOTO 2690 
2450 PRINT II +" 
2 465 GOTO 269(1 
2480 PRINT "+" 
2::495 GOTO ;:'.690 
25 ili LET 07 = 
E'.525 PRIMT II 

II • 

' 
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i::'. 54(1 1~CITC~ ~~:~~4.5 

2555 F'PHff "OFF '.;::;CALE: 
2570 LET 06 = Q6 + 1 
c~~5;:::5 i:;ciTC! ;~Ei'3I3 

;:'.'. E1~30 F'F.~ I t·iT 
;:'.'. E; i 5 F'F.~ I t·1-r u FCiF.: :=-:: : 

c'.6:30 PF-'.Hff 'TOP Y: 
c'.645 PPINT 

LEFT = " 9(1 II 

:BOTTOM 
RIGHT = 

HCPEMEHT -- 11 04 
r·iCF.EMEt"iT ·-- " 05 

c'. 6 60 PF-'. Hff " laacara••caaols:a•a•cc.aala11111aaaae:Iai:ca":r::::c1111ul::aaz:11:1m:::oi:I::z::ia::z11a::11a:IU 

E~ El 75 (31)1·1] C.~C~70 

~~~ E. '30 t·1E:=<T ;:-:: 
c.'. 7~:15 PF-: r rff 
C~ 72ti F·F.~ I r·iT u T\·F·E 

c'. 75li IF @:: = li THEt-1 30(15 
C'. 7E.5 IF ;)::: = 1 ·rHEt·i C:lr;t(1 
f:'. 7::::t1 F·F=~ I t-iT 
2 795 GOTO 27t-i5 
C.'. :;::: 1 fl PF-: I NT 

, i ' .i. TO CHANGE LIMITS. 

c'. :::25 PF-: I HT II TH I'.;::; PPOGF.'.AM ~·JI LL PLOT s I MGLE -1..JALUED FUHCT I mt:; OF >=:, I! 

2 :::4€1 F·F.~ r t·iT I! L1~ I TH ::·:: Cit··t THE tJEF~T I c:RL R>:: I~=; p 1·cJ tJ~::;E ~ ·r·"'=F=E: 11 

2 :::55 PF-:'. Hff 
c'.870 PF-'.Hff " 2~330 LET Y= (THE FUNCTIOr-1 TO HE PLOTTED)" 
~=:: :::85 PF.: I MT II PUt·i II 
c'.9ti(i PFUNT 
C.'. ·::ii 5 pp I NT II DUF.: I MG F.'.UNtH MG' THE PPOGF.:AM HI LL ASK FOP YM H·i AHD II 
29:3(1 PPHff "\'MA>:: (THE LIMIT::; OM THE HORIZOMTAL Y-·A>=:r::;:i ~ FOP" 
2945 F'F-'.INT ">=:MIN At·rn ><MA::-=: i:THE .LIMITS Oti THE i..JERTICAL >=:-A>='.IS)," 
c'.9fa) PPHff "At·m FOP DEU·=:, THE IMCPEMHff TO BE u:::ED ALOMG THE,; 
c'.'375 F'PHff 11 >='.-A:=-O:I'.:;. t·iOTE: LIME'.;::; 70-99 OF THE PF.:OGPAM MAY BE" 
c'. 9'30 PR I NT I! USED A::; DE:::; I FEii TO E:=-=:PPESS COM PL I CATEI'.! FUMCT I m·1::;. II 

3(1(15 EMD 
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,..2030 
*RUN 

WHA1i ARE 

f0R XI 
f0R Ys 

Y=EXPC•CXt2>> 

YMINaYMAX.XMIN.XMAXaOEl.X 

T0P = -2 B0TT0M = 
LEl'T = 0 RIGHT "' 

?0.1.-2.2 •• 1 

2 INCREMENT = o. l 
I INCREMENT = 0.0166667 

1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 ••••••••• 1 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

TYPE •o, T0 ST0P 0R 'I' T0 CHANGE LIMITS. WHICH ?O 

READY 

534 



APPENDIX A 

B A S I C 

STATEMENT 

D E F I N I T I 0 N S 

SEE APPENDIX B FOR CONVERSION ALGORITHMS FOR OTHER BASICS 

535 



STATEMENT DEFINITION 

Each BASIC s4::.atement 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 
numbers used in or to direct 
statement. 

are 
the 

variables, 
operation 

expressions, 
performed by 

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 $ 

and 
the 

For example A,Z,K6, and X may represent variables, but AR, Zl2, 6K, and 
22 can not. The inadvertent use of the digit 0 for the letter 0 (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 letter 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 startinq point in 
calculations (e.g., for a counter), have an initial value 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 
expression such as (l+K) 
enclosed by parentheses. 
0). 

be an integer, variable, or an 
or (A(3,7) ,B-C). The subscript must 
Subscript values should begin at l 

arithmetic 
always be 

(i.e., not 

A list variable designates an element of a one-dimensional array that 
can be represented by such as P(l5), 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(l5,17) 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 (tl1is 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 i.t as a power of 10. For example, in E notation, 

0.00123456789 
1967 
10,000,000 

r may be} 
(expre:~ed 

0.123456789E-2 or 12.3456789E-4 
l.967E3 or 19.67E2 
1E7 or 100E5 

The decimal point c~n be positioned anywhere 
as the integer following the E indicates its 
E and an exponent alone cannot represent a 
cannot be written as a number to represent 
written as 1E7 to indicate 1 multiplied by 10 
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10,000,000; it must be 
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Arithmetic Operations 

Five arithmeti~ operations can 
following sym.ools represents 
included in an expression. 

be 
an 

Operator s~mbol denotes -----
+ addition 

subtraction 
* multiplication 
I division 

performed 
arithmetic 

by BASIC. 
operation 

as illustrated bx 

A + B 
A - B 
A * B 
A I B 

or ** raise to a power A t B or A ** 

Relational Symbols 

Each 
that 

B 

of 
can 

the 
be 

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 s:i:::mbol 

= 
< 
<= or = < 

> 
> = or = > 

<::::. or > < 

Function 

SIN(X) 
COS (X) 
TAN(X) 
COT(X) 
ATN(X) 
EXP(X) 
LOG(X) 
CLG(X) 
ABS(X) 
SQR(X) 

denotes 

is equal to 
is less than 
is less than or 

equal to 
is greater than 
is greater than or 

equal to 
is not equal to 

means find the 

sine of X 
cosine of X 
tangent of X 
cotangent of X 
arctangent of X 

as illustrated by 

A = B 
A < B 
A<= B or A = < B 

A > B 
A>= B or A = > B 

A<> B or A>< B 

e to the power X 
natural logarithm of X 
common logarithm of X 
absolute value of X 
square root of X 

an expression, which, 
measured in radians. 

is negative, then 

for 
If 

the 

In these definitions, the letter X represents 
the trigonometric functions, implies an angle 
the value of X in LOG(X), CLG(X), or SQR(X) 
negative sign is ignored, the positive value 
message is printed. 

is used, and an error 
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Four additional mathematical functions are included in BASIC. 

Function 

INT(X) 
RND(X) 
SGN(X) 
DET(X) 

medns 

truncate X 
produce a random number 
sign determination 
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 use to provide a 
variety of non-mathematical operations. These are as follows: 

Function 

TIM(X) 
CLK$ 
DAT$ 
NUM(X) 
SST(X$,Y,Z) 
TAB(X) 
SPC(X) 
LEN (X$) 
LIN(X) 

BASIC WORDS 

means obtain 

elapsed processor time 
time of day 
calendar date 
count of matrix data elements 
selected characters of a string (substring) 
character print position 
space print position 
number of characters in string 
last line number encountered in 

reading/writing file 

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 
The words and their associated functional statement 
follows: 

Arithmetic Statements 

BASIC Word When formatted into a statement 

DEF - defines a repeatedly used function 

which they occur. 
categories are as 

LET - requests a computation 
arithmetic variable 

or manipulation upon an 

MAT - requests a computation or manipulation upon a matrix 
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Specification Statements 

BASIC WORD 

CHANGE 

DATA 

When formatted into a statement 

- converts string characters to numerical code or vice 
versa 

specifies numeric values for variables listed in a READ 
statement 

DIM - reserves space for list or table 

Input/Output Statements 

BASIC Word 

INPUT 

PRINT 

PRINT 
USING 
READ 

When formatted into a statement 

delays input of values to variables 
execution; program will request 
terminal user or a user's file 
executed 

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

- formats output line 

until program is 
input of data 

when statement 

in 
by 
is 

- 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 

CALL 

When formatted into a statement 

- directs processing sequence to 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 

IF-----THEN 
or 

IF---GOTO- conditionally transfers the processing sequence to a 
designated statement 
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ON-----THEN 
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 = # of rows 
4 = # of columns 

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

Input Data= l,2,3,4,5,6,7,8,9,lO,ll,12 

Matrix 1 
5 
9 

2 
6 

10 

3 
7 

11 

4 
8 

12 

Function ASC(X) 

Purpose: 

Format: 

To provide the nwneric value of a specified ch';lrac;:ter or, for 
the case of non-printing characters, an abbreviation. 

ASC ({character) } 
(abbreviation) 

541 



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 "~upply count of number of data elements in response to 
request from MAT INPUT statement. 

Formdt: NUM (any al.phanurn8ric character) 

File read statements 

READ # file designator, input list 
INPUT I file designator, input list 

File write statements 

WRITE I file designator, output list 
PRINT I file designator, output list 
PRINT I file designator, USING statement number, output list 

Matrix input statements 

MAT READ I file designator, matrix input list 
MAT INPUT I file designator, matrix input list 

Matrix output statements 

MAT WRITE I file designator, matrix output list 
MAT PRINT I file designator, matrix output list 

File manipulation statements 

SCRATCH I 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(S$) 

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,Z) 

Purpose: To extract selected characters of a string. 

Format: SST(string variable, 
characters) 

Function STR$(N) 

beginning character, number of 

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 pror~"~ss 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 pnrform the conversion and 
concatenate the resulting characters into the string variable. 

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

th'~ related 
the numeric 

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

The statements 

*10 
*20 
*30 
*40 

LET A$ 
LET B$ = 
LET C$ 
PRINT C$ 

or 

"JOHN DOE " 
.,.,EMPLOYEE NUMBER 12345" 
A$ & B$ 

*10 .LET A$ = "JOHN DOE " 
*20 LET C$ A$ & "EMPLOYEE NUMBER 12345" 
*30 PRINT C$ 

when executed, will produce the printout 

JOHN DOE EMPLOYEE NUMBER 12345 
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