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Introduction

This book is a collection of 76 practical programs written in the BASIC programming language specifically for the
Commodore PET' or CBM? computers. The programs perform a variety of common useful tasks in the fields of
finance, mathematics, statistics, science, and business.

You can use this book whether or not you know how to write programs in BASIC.

We do not teach you how to program in BASIC; there are probably hundreds of books trying to do that. But we
do describe programs carefully and include user examples with the program listings. So if you are not familiar with
BASIC, simply copy the program listings into your computer, then run the programs as illustrated in the examples.

Remarks are included in the listings to help BASIC programmers understand how each program works. They will
also assist you in identifying parts of programs that you may be able to use in other programs you write. Remark state-
ments precede the line(s) on which they comment. REM statements should be omitted when you enter programs,
since they are ignored by the computer and simply use up memory.

Options are also included with some programs. An option is an alteration which changes the input or output for-
mat of the original program. Options may suggest ways in which you can further alter the programs. We have included
a brief description, example, sample run and partial listing of each option. The partial listing includes those program
statements which are changed when going from the original program to the optional program. Lines which must be
altered, added or deleted are shaded in both listings.

All programs can be run on a PET or CBM computer with 8K or more of memory. You will need a cassette or
floppy disk drive to save the programs on, but the programs themselves do not use cassettes or floppy disks to store
or retrieve data. : '

The programs are designed to fit on a 40-column display screen, so they work equally well on 40 or 80-column
PET/CBM computers. All program output appears on the display screen, except in the program *‘Check Writer,"" which
uses a printer. You can modify any program to use a printer. Adding OPEN, CMD, PRINT #, and CLOSE statements to a
program causes its output to go to the printer instead of the display screen. To do this, first find a place in the program
after all INPUT statements but before the PRINT statements that produce the program output. At that point, add state-
ments such as OPEN 4,4:CMD4. Any PRINT statements executed after these statements are executed will output to
the printer rather than the display screen. To make output revert to the display screen, put statements such as
PRINT 34:CLOSE 4,4 after the PRINT statements that produce the program output. Refer to the “‘Check Writer”
program for an example of printer output. (Note especially lines 250 and 625.)

You can also alter the PRINT statements in any program to use more than 40 columns of an 80-column printer or
display screen, but it is not necessary.

The CBM computer does not normally display graphics characters. Instead, it displays upper and lower case
alphabetic characters. Some of the programs, like ““Coordinate Plot,” use the graphics characters. So if you use these
programs on a CBM, you must enable the graphics characters by typing POKE 59468, 12 before typing RUN. After the
program is finished, type POKE 59468,14 to return the CBM to normal upper/lower case mode.

Throughout the program listings, the character [l is the "clear screen’ character. When you are typing in a _
program listing, enter it by simultaneously pressing the SHIFT and CLR HOME keys. This character appears on the dis-
play screen as & (rather than 1).

All programs in this book have been tested, run, and listed on a Commodore PET computer system model 2001
with Commodore BASIC version 3.0. The sample runs and listings in this book were printed on a Commodore printer
model 2022. The sample runs represent program output as it would appear on a display screen. In some cases it would
be necessary to modify PRINT statements to achieve the same output directly on a printer.

"PETis a registered tradi k of Cor dore Business Machines, Inc.

2cBMisa registered trademark of Commodore Business Machines, Inc.
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Program Errors

if you encounter an error or program difficulty which you believe is not your fault, we would like to hear about it.
Please write the authors in care of the publishers, and include the following information:

1)} description of the error
2} data entered which caused the error
3) source listing of your program, from your computer (if possible)

4) any corrections you have
We appreciate your help in creating a book of tested BASIC programs that anyone can use.
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Future Value of an Investment

This program calculates a future value of an investment when interest is a factor. You must provide the
amount of the initial investment, the nominal interest rate, the number of compounding periods per year and the
number of years of investment.

Assuming there are no additional deposits and no withdrawals, the future value is based on the following
formula:

T=P(1+i/N)N Y

where: T = total value after Y years (future value)
P = initial investment
/i = nominal interest rate
N = number of compounding period per year
Y = number of years

Examples:

Carl makes an investment of $6800.00 at 9.5%. If interest is compounded quarterly, what will be the value
of Carl's investment in 10 years?

Mr. Smith purchases a piece of property for $16,050.00. The value of property is rising at an average of 7%
per year. What may Mr. Smith expect his property to be worth in 5% years?

FUTURE YALUE OF AWM IMVESTHMENT

IMITIAL IMVESTHMENT? EEEE
HOMIMAL IWTEREST RATET _:‘ b
CIDHF'EH_MDIHG FERIODE FEF YEARRTY 4
HUMEER OF YEARRST 18

FUTURE YALUE=# 17358.c4

MORE DATAT <1=YES.O=HO>7T 1

IHITIAL IWNVESTHENT? 16650
FMOMIMAL IMTEREST RATE? V7

Cf:if'lF'EH_H'-JIIIHH FEFIﬂD" FER YEARRET 1
HUMEBER OF YERRS?Y 5
FUTURE VYRLUE=% 232

r-.l |

MORE DATAY C1=YES.O=MHO:X7? 8

18 PRINT “JFUTURE WALUE OF AWM IMVESTHMENT®

28 PEINT

23 REM -~ STATEMEMTE 2@ TO 180 REQUEST USER INFUT
38 PRINT "IMITIAL IWVESTHMEMT":

48 IMFUT F

S8 FRINMT "HDMIHHL IMTEREST RATE":

g8 INFUT

Vi rFIFT"EDMPDUHDIHG FERIODS FER YERR"

28 IMPUT M



L

0 ol fuy et e T D O D

SR D SN RSN D S0 00 R

1 FRINT "HUMBER OF YEARS®:

INPUT ¥

REM - CALCULRTE INTEREST RATE FER FERIOL:

REM - CONVERT FROM PERCEMT TO DECIMAL

I=1H-/188

REM - CHLESLILHTE FUTURE YALUE BY FORMULA
=F¥CI+] 0 TOHEY

REM - ROUND UFF TO HEAREST CENT., PRINT

FRINT "FUTURE WALUE=#%".

FRINT INMTCT#100+,52/166

FRINT

REM - RESTART OR EWD FROGRAM? US EF INFUT REBUIRED

FRINT "MORE DATA? C1=YES.@=NO3";

INPUT ¥

IF ¥=1 THEHM 28

END

e R R R Tk T L Sy SPUny AP WP WSy WP S W

00 0 U0 e £ 6

OPTION

This program allows you to enter a term of investment in whole years or decimal parts only. In some cases
you may wish to enter the term of investment in years and months rather than just years. The program changes
necessary follow the example listed below.

Example:

Herb invests $12,000.00 at 8% interest. Interest is compounded quarterly. What is the value of his invest-
ment at the end of 10 years and 7 months?

FUTURE YALUE OF AN IMVESTMENT

INITIAL INVESTMENT? 12600
NOMIMAL INTEREST RATE? &
COMPOUMDING FPERIODS PER YEAR? 4
HUMBER OF YEARS. MONTHS? 18.7
FUTURE VALUE=% 27749.35

MORE DATAY (1=YES.@=HO>? @

1 REM - OFTION S@-1635
18 PRINT "IFUTURE YALUE OF INVESTMENTS®

28 INFUT H

28 PRINT "NUMEER OF YEARS. MONTHS"

188 INPUT YO.M

184 REM - CALCULATE YEARS FROM YEARRS AND MONTHS
185 Y={12¥Ya+Ma/12

182 REM -~ CALCULATE INTEREST RATE PER PERIOD;

188 END



Future Value of Regular Deposits (Annuity)

This program calculates a future value when deposits are made regularly. All deposits are equal. You must
provide the amount of each deposit, the number of deposits per year, the number of years, and the nominal in-
terest rate. '

Assuming that interest is compounded with each deposit, the calculation is based on the following formula:

INYN-Y-
reR. <(1+,//y) 1)

ilN

where: 7 = total value after Y years (future value)
R = amount of regular deposits
N = number of deposits per year
Y = number of years
/= nominal interest rate

Examples:

$50.00 is transferred each month from Matt’s checking account to a Christmas Club savings account with
5% interest. How much will Matt receive at the end of the year?

Tim makes annuity payments of $175.00. The interest is 5.5 %. What amount will Tim have accumulated in
15 years?

FUTURE VALUE OF REGULAR DEFOSITS

AMOUMT OF REGULAR DEFOSITST S@
HOMINAL IMTEREST RATE? 5

# OF DEFOSITS PER YEAR? 12
HUMEERE OF YEARRS? 1

FUTURE WALUE = $ £13.94

MORE DATAT C1=YES. 8=NH007 1

AMOUNT OF REGULAR IlEFﬂ-wIT‘:i 175
HOMINAL IMTEREST RATE? 5.3

# OF DEFPOSITS PER YERR? 1
HUMEBER OF YERRS? 15

FUTURE YALUE = # 3321.32

MORE DATART C1=YES. 6=N(O? 8

18 PRINT "TFUTURE VYALUE OF REGULAR DEFOSITS

28 PRINT

29 REM - STATEMEWTS 28 TO 1686 REQUEST USER IMFUT
8 PRINT "AMOUNWT OF REGULAR DEFOSITS":

48 INFUT R

S8 PRINT "HOMIMAL IMTEREST RRATE®;

a8 IMPUT 1

78 FPRINT "# OF DEPOSITS PER YERRYS



S8 INPUT H

38 PREINT "HUMBER OF YERRS":

188 INFUT ¥

188 REM - CALCULATE INTEREST RATE PER DEPOSIT.
1869 REM ~ COMVERT FROM PERCENT TO DECIMAL

118 I=I/M/100

113 REM - CALCULATE FUTURE YALUE BY FORMULA
120 T=R¥C {1413 TONKYI-10/]

122 REM - ROUMD OFF TO HEAREST CENT. PRINT
138 PRINT "FUTURE VALUE = $";

135 PRINT INTCT#188+,5)/188

148 PRINT

142 REM - RESTART OR EMD PROGRAM? USER INPUT REQUIRED
138 PRINT "MORE DATA? (1=YES, @=N0O";

1egr INFUT =

iv@ IF #=1 THEW Z@&

188 END

OPTION

You may wish to enter the term of investment in years and months rather than years. The program changes
necessary are listed following the example below.

Example:
How much will Ron receive in 10 years and 5 months if he transfers $50.00 each month into a trust fund
with 5% interest?

FUTURE YALLUE OF REGULAR DEFPOSITS

AMOUNT OF REGULAR DEFOSITS? 6
MOMIMAL INTEREST RATE? 5

# OF DEPOSITS PER YEAR? 12
MUMBER OF YEARS. MOWTHS? 16.5
FUTURE YALUE = % 2173,31

MORE DATA? ¢1=YES, @=NO)? @

1 REM ~ OFTION 26-18%5
18 PRINT "IFUTURE YALUE OF REGULAR DEFOSITS®

268 INPUT M

28 PRINT "HUMEBER OF YEARS. MOMTHS"

1ea INPUT Yo.M

164 REM - CRLCULATE YEARS FROM YERRS AMD MOMTHS
185 Y=o1zeYa+Md 12

188 REM - CALCULATE IMTEREST RATE FER DEFOSIT

188 END



Regular Deposits

This program calculates the amount required as a regular deposit to provide a stated future value in a
specified time period. All deposits are equal. It is necessary for you.to supply the future value, the nominal in-
terest rate, the number of deposits per year and the number of years.

The calculation for regular deposits is based on the following formula:

iIN
R=T
((1 +i/N)N'Y—1>

where: R = amount of regular deposit
T = future value
i = nominal interest rate
N = number of deposits per year

number of years

Example:

Mary would like $1000.00 at the end of one year in a savings account. How much must she deposit each
month at 8% interest to achieve this?

REGULAR DEFOSITS

TOTAL YALLUE AFTER Y YERRSY 1060
HOMIMAL IMTEREST RATET &

# OF DEFOSITS FER YERRT 12
HUMBER OF YEREST 1

REGULAR DEFOSITE = # 29,322

MORE DATAT (1=YES., @=HON? O

1@ PRINT “IREGULAR DEPOSITS"

268 PRINT

29 REM - STATEMENTS 32 TO 188 REQUEST USER INFUT
3@ PRINT "TOTAL YALUE AFTER Y YEARS":

48 INPUT T

5@ PRINT "NOMINAL INTEREST RATE":

&8 INPUT I

78 PRINT "# OF DEPOSITS PER YEAR":

88 INPUT N

99 PRINT "HUMBER OF YEARS":

168 INPUT ¥

168 REM - CALCULATE INTEREST RATE FER DEPOSIT:
189 REM - CONVERT FROM FERCENT TO DECIMAL

118 I=1/N- 108

112 REM - CALCULATE AMOUNT OF REGULAR DEFOSIT FY FORMULA
1260 R=THIA/CCI+1)T(N¥YI-1)

129 REM - ROUND OFF TO NERREST CENT. FRINT



138 PRINT “"REGULAR DEPOSITS = $";

135 PRINT INTC(R¥*108+.5)/160

148 PRINT

143 REM - RESTART OR END PROGRAM? USER IHPUT REQUIRED
138 PRINT "MORE DATA? {1=YES, B8=NO>»";

168 INPUT X

1768 IF X=1 THEN Z@

18@ END

OPTION

You may wish to enter the term of investrent in years and months rather than years. The program changes
necessary are listed following the example below.

Example:

Ed would like to save $2000.00 for a new motorcycle. He would like to achieve this amount in 1 year and 5
months. How much must he deposit each month if his interest is 8%?

REGULAR DEFOSITS

TOTAL WALUE AFTER ¥ YEARST ZE
HOMIMAL IMTEREST RATE? 8

# OF DEPOSITS PER YEAR? 12
HUMBER OF YEARS. MOMTHS? 1.5
REGULAR DEFOSITS = # 111.5

L
poud
[xox]
[aox]

n

MORE DATAT C(1=YES, B=NOO7T O

1 REM - OFTION S8-165
i@ PRINT "IREGULAR DEPOSITS"

S8 INFUT H

26 FRINT "HUMEBEE OF YEARS. MOMTHS"

188 IMPUT Ya.M

164 REM - CALCULATE YEARS FROM YEARES AND MONTHS
183 Y=Cl28Yo+Ma 12

188 REM - CALCULATE INTEREST RATE FPER DEPOSIT.

1=8 END



Regular Withdrawals from an Investment

This program calculates the maximum amount which may be withdrawn regularly from an investment over
a specified time period. All withdrawals are assumed to be equal. You must provide the amount of the initial in-
vestment, the nominal interest rate, the number of withdrawals per year and the number of years.

The maximum amount of withdrawals is calculated by the following formula:

ilN i >
R=P + —
((1+i/N)N’Y-1 N

amount of regular withdrawal
initial investment

nominal interest rate

number of withdrawals per year
number of years

where: R

N
Y

~
NHHENH

Because this program calculates a maximum amount, a balance of $0.00 will be left in your account at the

end of the time period. You may withdraw any lesser amount under the same specifications and leave a remain-
ing balance in your account.

Example:

David invests $8000.00 at 9.5%. He plans to make regular withdrawals every month for ten years, leaving
nothing at the end. How much should he withdraw each time?

REGULAR WITHDRAWALS FROM AN INVESTMENT

IMITIARL IMVESTMENT? SGo0
HOMIMAL INTEREST RATE? 3.5
MUMEER OF WITHDRAWALS 7 12
NUMBER OF YERRS? 1@

AMOUMT OF WITHDRAWALS = & 183.32

MORE DATA? (1=YES. @=NO>7 @

10 ;EIH; "TREGULAR WITHDRAWALS FROM AN INVESTMENT"
28 PRIN

29 REM - STATEMENTS 3@ TO 100 REQUEST USER INPUT
38 PRINT "INITIAL INVESTMENT":

48 INPUT P

50 PRINT "NOMINAL INTEREST RATE":

66 INPUT 1

70 PRINT "NUMBER OF WITHDRAWALS":

71 PRINT "PER YERR":

8@ INPUT N

98 PRINT "NUMBER OF YEARS":

168 INPUT ¥

198 REM - CALCULATE INTEREST RATE FPER WITHDRAWAL:
109 REM - CONVERT FROM PERCENT TO DECIMAL



1186 I=1/N-106

112 REM - CALCULATE REGULAR WITHDRAWAL EY FORMULA
120 R=P¥CI/CCI+ID TCNEYI-10+1)

125 K=INT(R¥186+,5)/100

123 REM - ROUND OFF TO NERREST CENT. PRINT

138 PRINT “"AMOUNT OF WITHDRAWALS = $V:K

148 PRINT

149 REM - RESTART OR END PROGRAM? USER INFUT REQUIRED
138 PRINT "MORE DATA? {1=YES. @=HO>";

le@ INPUT X

178 IF X=1 THEN 2@

188 END

OPTION

It may be more convenient to enter the period of investment in years and months rather than just years. The
program changes necessary are listed following the example below.

Example:

How much could be withdrawn each week if you have an investment of $8000.00 at 9.5% interest to be
withdrawn from for 10 years and 5 months?

REGULAR WITHDRAWALS FROM AM IMVESTHMENT

IMITIAL IMVESTMENT? S68a
MOMIMAL IMTEREST RATE? 2.5
MUMBER OF WITHDRAWALS 7 52
HUMEBER OF YERRS. MONTHS? 16,5
AMOUNT OF WITHDRAWALS = & 23.28

MORE DATAY C1=YES. @=HO>? @

1 REM - OFTION 28-1685
i8 PRINT "IREGULAR MWITHDRAWALS FROM AM IMVESTMENT"

88 INPUT H

S8 FRIMT "HUMEER OF YEARS. MOMTHS"

168 IMPUT Y8.M

184 REM - CALCULATE YEARS FROM YEARS AND MONTHS
185 Y=C012%Y8+M3 12

182 REM - CALCULATE IMTEREST RATE FER WITHDRAMAL:

188 EHD



Initial Investment

This program calculates the investment necessary to provide a stated future value in a specified time period.
You must enter the future value of the investment, the number of years of investment, the number of compound-
ing periods per year and the nominal interest rate.

The formula used to calculate the initial investment is as follows:
T
(1+i/NINY

initial investment

future value

number of compounding periods per year
number of years ‘
nominal interest rate

o
i

where:

P
T
N
Y
i

Examples:

How much must you invest at 8.5% to produce $10,000.00 at the end of 10 years if interest is compounded
quarterly?

Merchant Savings wishes to sell a bond which will be worth $5000.00 five years from the purchase date. In-
terest will be 7.9% compounded daily. How much must the bank charge for the bond?

IMITIAL INVESTMENT

TOTAL YALUE AFTER ¥ YERRS? 16006

# OF COMPOUNDING FERIODS FER YEAR?Y 4
HUMBER OF YEARS? 10

HMOMINAL INTEREST RATE? 8.0

INITIAL INVESTMENT = $ 4312.38

MORE DRTA? (1=YES,8=HD>7? 1

TOTAL WALUE AFTER ¥ YEARS? 5088

# OF COMPOUNDING PERIODS PER YERR? 365
HUMBER OF YEARS? 3

MOMINAL INTEREST RATE? 7.2

INITIAL INVESTMENT = # 3368.34

MORE DATA? (1=YES.@=H0>? @

1@ PRINT "JINITIAL INVESTMENT"

20 PRINT ‘

29 REM - STATEMENTS 36 TO 1868 REQUEST USER INPUT
30 PRINT "TOTAL YALUE AFTER Y YERRS";

40 INPUT T

S@ PRINT "# OF COMPOUNDING PERIODS PER YEAR":

6@ INPUT N



7@ PRINT "NUMBER OF YEARS";
8@ INPUT ¥
20 PRINT "NOMINAL INTEREST RATE":

100
18
169
110
119
120
129
138
135
140

INPUT I :

REM - CALCULATE INTEREST RATE PER PERICD

REM - CONVERT FROM PERCENT TO DECIMAL
I=1/N/160

REM — CALCULATE INITIAL INVESTMENT BY FORMULA
P=T/(1+1) T(N¥Y)

REM - ROUND OFF TO NEAREST CENT. PRINT

PRINT "INITIAL INVESTMENT = $*;

PRINT INT(P*10@+.5)/100

PRINT

149 REM - RESTART OR END PROGRAM? USER INPUT REQUIRED
1538 PRINT "MORE DATA7?{1=YES,B=N0)>";

168 INPUT ¥

178 IF ¥=1 THEN 2@

180 END

OPTION

The program above allows you to enter a period of investment of whole years and decimal parts only. You
may wish to enter the period of investment in years and months rather than just years. The program changes
necessary are listed following the example below.

Example:

Mary wishes to invest a sum in a savings bank. In 3 years and 8 months she would like to have $4000.00 in
her account. if 8% interest is compounded monthly, what amount must Mary invest?

INITIAL INVESTMENT

TOTAL YALUE AFTER % YEARS? 4868

# OF COMPOUNDIMG PERIODS PER YEAR? 12
HUMEER OF YEARS. MONTHS? 3.8

HOMIMAL IMTEREST RATE? &

IMITIAL IHMVESTMENT = ¢ 298¢

MORE DATA? {1=YES, B=NO)7 @

1 REM - OPTION 7@-35
18 PRINT "IJIMITIAL INVESTMEMT"

&8 IMPUT M

78 PRINT "MUMBER OF YEARS. MONTHS"

20 INPUT Ya.mM

84 REM - CALCULATE YEARS FROM YEARS AND MONTHS
83 Y=(12%Y8+M2 12

ud
28 PRINT "MOMIMAL INTEREST RATE";

186 EMD

10



Minimum Investment for Withdrawals

This program calculates the minimum investment required to allow regular withdrawals over a specified
time period. The amount calculated is dependent upon the amount of each withdrawal, the number of with-
drawals per year, the number of years, and the nominal interest rate on the investment. All withdrawals are equal.

Only the least amount necessary for your investment is calculated; the program assumes a balance of $0.00
to be left at the end of the time period. Any investment larger than the amount calculated will also enable you to
withdraw the desired amount, but leave a remaining balance.

Assuming that interest is compounded with each withdrawal, the caiculation is based on the following for-

mula:
RN 1 1
i (1+i/N)N°Y

)

where: P = initial investment
R = amount of regular withdrawal
i = nominal interest rate
N = number of withdrawals per year
Y = number of years

Example:
How much must you invest at 6% interest to allow monthly withdrawals of $100.00 for 5 years?

MIMIMUM INVESTMENT FOR WITHDRAWALS

AMOUNT OF WITHDRAWALS? 188
MOMIMAL IMTEREST RATE? &

# OF WITHDRAWALS PER YERRT 12
MUMEER OF YERRS?Y 5

MIMIMUM IMNVESTMENT = # 5172.56

MORE DATA? C1=YES. @=NOOT @

18 PRINT "MINIMUM INVESTMENT ".

11 PRINT “FOR WITHDRAWALS"

26 PRINT

29 REM - STATEMENTS 3@ TO 188 REQUEST USER INPUT
360 PRINT "AMOUNT OF WITHDRAWALS".

48 INPUT R

S8 PRINT “NOMINAL INTEREST RATE":

68 INPUT I -

70 PRINT “# OF WITHDRAWALS PER YERR":

86 INPUT N

98 PRINT "NUMBER OF YERRS";

166 INPUT ¥

169 REM - CONVERT FROM PERCENT TO DECIMAL

11



110 I=I1/108

119 REM - CALCULATE MINIMUM INVESTMENT BY FORMULA
126 P=R¥N/T#(1-1/CC1+I/NY TCNRY DD

123 REM - ROUND OFF TO HWERREST CENT. PRINT

13@ PRINT "MINIMUM INVESTMENT = $";

135 PRINT INT(100%F+,5)/100

148 PRINT

143 REM - RESTART OR END' PROGRAM? USER INFUT REQUIRED
158 PRINT "MORE DATA? (1=YES, @=HO)";

16 INPUT X

178 IF X=1 THEM 26

189 END

OPTION

It may be more convenient to enter the term of investment in years and months rather than years. The pro-
gram changes necessary are listed following the example below.

Example:

Tony withdrew $250.00 monthly for 6 years and 5 months. How much was his initial investment at 6% in-
terest?

MIMIMUM INVESTMENT FOR WITHIRAMALS

AMOUNT OF WITHDRAWALS? 2
HOMIMAL IMTEREST RATE? &
# OF WITHIDRAWALS FER YERR? 12
HUMEBER OF YEARS. MOMTHS? &.5
MINIMUM IMVESTHMENT = § 15944.51

MORE DATART C1=YES, 8=H0>7 O

[xx ]

1 KEM - OPTIOM 28-185
18 PRINT "IMINIMUM INVESTHMEMT
11 PRINT "FOR WITHDRAWALS®

IMFUT H

A FRINT "HUMEER OF YERRES. MOHTHS®

INFUT Ya.m

REM - CRLCULATE YEARS FROM YEARS AMD MONTHS
Y=C128Y8+HM0 S12

* REM - CONVERT FROM PERCENMT TO DECIMAL

IxExn}

[ NN SF R W |
DA s Mo B R o SR
W on e 0D

128 EMD

12



Nominal Interest Rate on Investments

This program calculates the nominal interest rate for a known initial investment which amounts to a known
future value in a specified period of time. The nominal interest rate is usually subdivided for compounding pur-
poses.

“Nominal Interest Rate’ is based on the following formula:

1
= N(T/P) NY - N

-,

where: 7/ = nominal interest rate
P = initial investment
T = future value
N = number of compounding periods per year
Y = number of years

The nominal interest rate is expressed as a yearly rate even though the interest rate used when compound-
ing interest is . The nominal interest rate will be less than the effective interest rate when interest is compounded
more than once a year. This is because the nominal rate stated does not take into account interest compounded
on interest earned in earlier periods of each year. For example, the schedule of earned interest on $100.00 at 5%
compounded quarterly would be:

i /100

PERIOD BALANCE T INTEREST NEW BALANCE
1 $10000 + .0126 = $1.25 $101.25
2 $101.26 . .0126 = $1.27 $102.52
3 $10252 . 0126 = $1.28 $103.80
4 $10380 . .0126 = $1.30 $105.10

The effective interest rate in the example is 5.1%, although the nominal rate is 5%.

Examples:

Jane invests $945.00 in a savings bank. Four and a half years later her investment amounts to $1309.79. If
interest is compounded monthly, what is the nominal interest rate offered by the bank?

Dick invests $3,000.00. Ten years later he has earned $1,576.00 in interest. If interest is compounded each
month, what is the nominal interest rate on the account?

NOMINAL IMTEREST RATE ON IMVESTMENTS

PRINCIPAL? 945

TOTAL VALUE? 1382.72

HUMBER OF YEARS? 4.5

# OF COMPOUNDING PERIODS PER YERR? 12
NOMINAL INTEREST RATE = F.Z7&130682 X

MORE DRTA? (1=YES., O=N0>7? 1

13



FRINCIPAL? 2006

TOTARL VALUE? 4576

NUMBER OF YERRS? 18

# OF COMPOUNDING PERIODS PER YERR? 12
HOMINAL INTEREST RATE = 4.2295659 ¥

MORE DATA? (1=YES. 8=NO>? B

10
11
20
29
38
48
58
e
78
88
58
a5
100
1g9
li@
120
121
120
139
148
150
160
170

14

PRINT
PRINT
PRINT
REM -~
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
PRINT

"CNOMINAL INTEREST RATE ";
"ON INVESTMENTS"

STATEMENTS 38 TO 160 REQUEST USER INPUT
"PRINCIPAL";

F

"TOTAL VALUE".

T

"NUMBER OF YEARS";

Y

"# OF COMPOUNDING PERIODS “;

"PER YERAR":

INFUT H

REM - CALCULATE NOMINAL INTEREST RATE BY FORMULA. PRINT
I2=N¥((T/P) T(1/{N¥Y)>~1>%100

PRINT "NOMINAL INTEREST RATE =“;

PRINT I2:"%"

PRINT

REM ~ RESTART OR END PROGRAM? USER INPUT REQUIRED
PRINT “MORE DATA? C1=YES, @=NO>";

INPUT %

IF %=1 THEN 20

END

<



Effective Interest Rate on Investments

This program calculates the effective interest rate for a known initial investment which amounts to a known
future value in a specified period of time. This rate expresses the actual rate of interest earned annually on the in-
vestment.

The effective interest rate is calculated by the following formula:

-1

_ effective = future value
interest rate initial investment

) 1/years

You may calculate the effective interest rate on amounts you have already invested and accrued interest. Or
you may calculate the effective interest rate necessary to enable a principal to reach a hypothetical value in a
specified amount of time. For instance, if you invest $5000.00 in a bank and desire $6800.00 after six years, you
will predict the effective interest rate the bank must pay in order to achieve this.

“Effective Interest Rate’’ may also be used to calculate the effective percent of depreciation of an invest-
ment. Take your car, for example. If you bought it for $7534.00 and sold it for $3555.00 three years later, you will
find that its actual depreciation (a negative interest rate) was approximately 22% each year.

Examples:

Jane deposits $945.00 in a savings bank. Four and a half years later her account has $1309.79. What actual
percent of her initial investment did the bank pay annually?

Dick bought his car in 1970 for $7534.84 and sold it in 1973 for $3555.00. What was its effective rate of
depreciation?

EFFECTIVE INTEREST RATE ON INVESTMENTS

INITIAL INVESTMENT? 943

TOTAL VYALUE AFTER Y YEARS? 1389.79
NUMBER OF YEARS? 4.3

ANNUAL INTEREST RATE = 7.52375273 X

MORE DATA? (1=YES.8=N0>? 1

INITIAL INVESTMENT? 7534.84

TOTAL VALUE AFTER ¥ YEARS? 33553
NUMBER OF YERRS? 3

ANNUAL INTEREST RATE = -22.13566143 «

MORE DATA? (1=YES.,B@=N0O>7? @

10 PRINT "TEFFECTIVE INTEREST RATE ",

11 PRINT "ON INVESTMENTS"

28 PRINT

29 REM - STATEMENTS 36 TO 88 REGUEST USER INPUT
38 PRINT "INITIAL INVESTMENT",

40 INPUT P

15



58 PRINT "TOTAL VALUE AFTER Y YERRS":

€8 INPUT T

78 PRINT “NUMBER OF YERRS":

88 INPUT ¢

89 REM - CALCULATE EFFECTIVE INTEREST RATE. PRINT

98 PRINT "ANNUAL INTEREST RATE =", ,

99 REM - PRINT BLANK LINE TO SEPARATE DATA FROM QUESTION
188 PRINT (CT/ZPX1(1/Y0~10%188; "2

189 PRINT

116 REM - RESTRRT OR END PROGRAM? USER INPUT REQUIRED
128 PRINT "MORE DATAR? (1=YES,@=N0>";

138 INPUT X

148 IF X=1 THEN 2@

158 END

16



Earned Interest Table

This program calculates and prints an earned interest table for investments. The schedule contains the
following outputs:

1) Periodic balance

2) Interest accumulated between two periods
3) Total interest accumulated

4) Effective interest rate

These outputs may be calculated for a single investment or for an initial investment with regular deposits or
withdrawals. If the table is to be tabulated for a single investment, you must provide the amount of the initial in-
vestment, the nominal interest rate, and the number of compounding periods per year. Your new balance will be
printed a maximum of four times per year. If interest is compounded less than four times per year, your new bal-
ance will be posted with each interest computation.

If the table is tabulated for regular deposits or withdrawals, you must provide the amount of the initial in-
vestment, the nominal interest rate, the number of deposits or withdrawals per year and their amount. In this

case it is assumed interest is compounded daily (360-day year). Your new balance will be printed at each deposit
or withdrawal.

Examples:

Sally invests $2000.00 at 9.5% in a trust fund for ten years. Interest is compounded monthly. What is her
yearly balance and earned interest for the last two years?

John deposits $1000.00 at 8% in a passbook savings account. From each monthly paycheck $50.00 is
deposited in this account. What is the earned interest table for the first year of this account?

Ted deposits $1000.00 at 8% in his savings. Each quarter he withdraws $150.00. What is the earned in-
terest table for year one of this account?

EARMED INTEREST THELE

FRIMCIFALY 2088

HOMINAL IMTEREST RRTET 2.5

# OF DEPOSITSAWMITHDRAWALS FER YERE? O i ol resbend
# OF COMPOUMDING PERIODS FER YERR? 12 - (2erc et Momms o5
START WITH WHAT YEART 2

END PRINTIHG WITH WHAT YEARE? 18

17



FREINCIPAL # 2600

EFFECTIVE IWTEREST ER

YERF

L

L N R g <8

[xx)
LR IR N CRR 2%

11
CHARMGE
i 1 _' ’E - K]

38

o
ok

ERRHED

FRINMCIPALT

HOMIMAL

# OF DEFOSITESSWI

EALAMCE

INTEREEST

EARMED IMTEREST THELE

FLOR

It

28587 23650 86
478, 28 184,51
ST 187,01
BEE. 37 183,58

FRE 17 11z.2
214,86 114,553
8ol.v 117V.684
152,15 128,45

p—
111‘;

RECOMPUTE?

T3]

g

-l-—
|1’|
——r
e

e b

THELE

18an

INTEREST RATET ©
THIRAWALE FER

v MOMI

HAL

' % PER YERF:

g iy o -
x—-t‘Sn:::l'

2478, 38
SOV .35

SEie, B
27s3, 17
2214.88
SE3LLT
2152, 15

YEAR? 12

AMOUNT OF DEPOSIT-WITHDRAWALT S8

START
EMD PRINT

FRINCIFA

REGULAR

EFFECTIVE

YEARR E

4
i

Boete froke e ok fods ok frode ek frod ke fook ok

B B VT B ) N R P T DR O TSR, o

18

WITH WHRT YEART

1
IHG WITH WHAT YERRT 1

EARNELN IMTEREST TRE

L ¥ 1808 =

Ok

AT
i YERRS

'T’I l::i

DEFOSITE

12 TIMES FER YERE
IMTEREST FERATE 2.323

ALAMHCE INTEREST

) "._1

P
-k

»
LSRN R RSy RN P R e B T |

UL R T TR SR ) O N DA 3 R s
4 ® & ® w &

et P13 600 Ja £ 107

»
DxEY U S

"
]
fee frorde fuoneke

e el LIS WX W I N B B B Iy 2
el

L i I

LI T 5 Y o B o0 (0 W s IO <A

LA} U CA VRS AR R B RS R AN B et

P L O L oy Y Oy O D T B
PRy

| B
L.

SHITHIORAMALS # §

= FER YERE

oD, I

S L B |

ol ot

L] x = = LI j

SN E)
DOURX s Rar¥ S w I I8 DN L R I8 OO

LR = A U LS N o | BCSH Y TS %

'

et L8 0 ] 0 U e 3 PP s Oy
LY 800 b 0 400 L1

Ty »
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EHWTER “C7 TO CONTIHUE? C

CHAMGE DATA ANMD REECOMPUTE?

wl

=YES, @=NO7? 1

EARHED IMTEREST THELE

FrE

IMCIPALY 1888

MOMIMAL IMTEREST RATE? &

#

OF DEFPOSITSSWITHDRAWALS FER YERR? 4

AMOUHT OF DEPOSITAWITHDRAWAL? -156
START WITH WHAT YEARR?T 1
EMIN PRINTIMG WITH WHAT YERR? 1

ERRHED INTEREST THELE

FRINCIPAL # 1888 AT & X MHOMIMAL

FOR 1 YERRS

REGULAR DEFOSITSAWITHDRAWALS $-1356

4 TIMES PER YERE

EFFECTIVE IWTEREST RATE 5.33 X FER YERE

YEAR  BRLAMNCE INTEREST ACCUM. INT.

1 8vE. 17 .17 LS
Varer 1r.g4 7.7
&0, 58 14,87 Dl S
ded4. 72 12.14 g4, 7

CHAMGE DARTA AHD RECOMFUTE?
C1=YES,B=HO7? @

A TR E OV S L T Lo

ot ot oot pot ot LT L0 0 = 0 0 00 L G T
Ty L0 00 D

I,

PRIH¥ "TEARNED INTEREST THBELE"

FRIM

REM - ROUHD OFF FUMCTION

DEFFNRCxI= IHT&H#IGﬁ+.3“.1U@

REM - STATEMEMTS 28 TO 236 REQUEST USER IHPUT

PRINMT "PRIMCIFAL":

INPUT F

FRINMT "HOMIWAL INTEREST RATE":

INFUT I

REM - COMMERT FERCEWNT TO DECIMAL

I=1-188

FRINT "# OF DEPOSITS/WITHDRAWALS FER YERR":
THPUT Hi

REM - DOH-T ASK FOR AMOUMNT IF FREQUENCY IS ZERO
IF HMi=8 THEN 168

FEM - DEPOSITS ARE ENTERED AS A FOSITIVE NUMEBER
REM -~ WITHDRAWALS ARE ENTERED AS A MEGRTIVE MHUMEER
FRINT "AMOUWT OF DEPOSIT-WITHDRAWAL":
INFUT R

19



g L
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=y O e Gl 3 Tl

X
DAY Y e W Ao0) x|

L3000 1)

T ek Bed ook ik ek froke fud fowde Pk ok

REM — INTEREST IS COMPOUHDED DAILY
=360

REM - PRIMT AT EACH DEFOSIT.MITHDRAWAL
La=hl

PRINT "# OF COMPOUNDING PERIODS PER VERR™;
THFUT H

H1=6 |

REM - FRINT FOUR TIMES EACH YEAR

L 2=

FRINT "START WITH WHAT YEAR";

218 IHFUT

228 PRINT "EHD FRINTING WITH WHAT YEARR":
228 INPUT ¥

233 REM - START PRINTIMWG AT THE BEGIMMING OF A YERR
238 K=INT(X>

243 REM - IMITIATE RUMNING TOTALS

Zof Bo=F

268 Ii=6

2rg I2=08

=88 I1z2=8

2568 K=66

2688 Fl=4

23 a3 el i)

RO R S R AN R R

P ol S ol o = SN Y PR O O L S AN PN NN
2 ST LI D LA 0D 0D A0 LR

e B R Y S TN R

LR 8 R N 3
beete b 50 L0 00
LS I A I o oy W cr B R oy YY)

20

FOR Ja=1 TO IHT{Y»+1

FEM - START FPRIMTIMG?

FEM - IF FIRST YERR. SKIFP CHECKE FOR FULL SCREEH
IF Jo=X THEHW 370
IF Jasx THEHM 488
IF E<22 THEH 478

FEM - FILL SCREEM (22 LIMES»?

FEM - IF YEZ. CLEAR SCREEM. FRINWT HERDINGS

FEM — WAIT FOR OPERATOR CUE TO GO TO HEXT SCREEM
FRINTYEMTER “C° TO COMTIHUE".

IMPUT MW

F=o+l 2

FRIMT "1 EARMED IMTEREST THIL""‘PﬁlﬂT

PRINMT "PRIHCIFAL F":FP.;" AT "'*#‘HH B O HOMIMALY

FRIMT" FOR" ¥ "YERRSY F;u;

REM — ZKIF DEFOSITAWITHDRAKAL HEHDIHG IF THERE ARE NOME
IF Hi=8 THEHM 4328

FRINT "REEGULAR DEFOSITSAWITHDRAWALS "R

FRINT" "iMI"TIMES PER YERR"™ PRIMT

EEM - K COUNTS THE MUMEBER OF FRIMTED LINES FER PRGE
FPRIMT "EFFECTIWE INTEREST RATE";

FPRINT FHRC1G8%CC1I+IA M =100

FREIMT "X FER YERRE"

FRINT

FRINT "YERE ERLAHCE IMTEREST ACCUM. INT."

REM - CALCULATE IMTEREST

FRINT

REM - PRIMT YERR HUMEER

FRINT J0.

Li=t1

HZ=1

2=1

FOR Ji=1 TO H

FEM — DEPOSITAWITHDRAMW AMY MORE THIS YERRT
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IF MzxH1 THEN 58
FEM - TIME TO MAKE DEFPOSITSWITHIRAWALT

IF MErH1=T1-H THEN S&6

FEM - CHLEULhTE HEM EBALANCE

REA=RGO+F

FEM — COUNT DEPOSITSAWITHDRAWALS MRDE FER YEAR
Ha=HE+1

Be=Row 1+ M2

REM — I1=AMOUNT IHTEREST WITH ERCH COMPOUMDING FPERIOD
Ii=Bz-E8

FEM - I3=FAMOUMT IMNTEREST ACCUMULATED BETHEEHM POSTIMGS
Iz=I3+11

REM - I2=TOTAL INTEREST ARCCUMULATED TO DATE

IZ=1z+11

FEM - EOUMD AT INTEREST POSTIMG TIME

IF P2/P1:T1SH THEHN &48

IZ=FHRE{IZ

BE=FMNR{EBZ

P2=P2+I

EEM - EHF TO START FPRIMTIHGY

IF JaH THEHW 7lé

REM - "’IHE TO PRIMT A LIME?

IF J1AHCL1AL2 THEW Fl@

Li=L1+1

FRINT TABCSX FHECEZ» FHRCIZNFHRECIZS

FEM - IHTEEE_T FOSTED. REIMITIARLIZE INTEREST ACCUMULATED BETHWEEHM
FOSTIMGS

IZ=R

Ea=gz

REM - MO NDFE L HE=Z T FRIMT IM LAST YERRT

IF Jo+J1/H-12% THEW V&a@

HEXT Ji

REM - START FPRIMTIMG?

IF I8 THEHW F7@

FRINT

E=kE+1+L2

HEZT J8

FRIMT :
FEM - EESTARET OR END FROGRAMT USER IMFUT REQUIRED
FEINT "CHRHGE DATH AMD RECOMFUTET®

FRIMT "'1“”En:ﬁ=Hﬂ'"i

IHFPUT Z

PREINMT

IF Z2=1 THEM 18

EHD

&

- l..ﬂ



Depreciation Rate

This program calculates the annual depreciation rate of an investment. You must provide the original price
of the item, its resale price, and its age in years.

The depreciation rate is calculated by the following formula:

depreciation _ , _ ( resale price
rate original price

> 1/age

/

Example:

Joan bought her car for $4933.76 and sold it for $2400.00 three years later. What was its actual deprecia-
tion rate?

DEFRECIATION RRTE

ORIGIMAL FRICE? 4333.7&
RESALE PRICE? 2488

YEARST =

DEFRECIATION RATE = 21.354 X

MORE DATAT C1=YES.O=H0>T 8

18 PRINT "IDEFPRECIATION RATE"

28 PRINT

30 PRINT "ORIGINAL PRICE":

48 INPUT F

3@ PRINT "RESALE FRICE":

68 INFUT T

78 PRINT “"YERRS".

g6 INPUT Y

89 REM - CHLCULATE DEPRECIATION RATE BY FORMULA., COWMERT TO PERCENT
20 D=106%C1-CT/P2 (1Y) 0

1@ PRINT "DEPRECIATION RATE =";

185 FRINT INT(1060%D+.352/1806; "5

11@ PRINT

119 REM - RESTART OR END PROGRAM? USER INPUT REQUIRED
126 PRINT "MORE DATA? (1=YES.B=N0O>":

136 INPUT X

148 IF Xx=1 THEN 2@

15@ END

22



Depreciation Amount

This program calculates the dollar amount depreciated within a given year for a depreciating investment.
You must provide the original price of the investment, its depreciation rate, and the year of depreciation.

The depreciation amount is calculated by the following formula:

D=P.i-(1-/)Y-1

where: D = depreciation amount
P = original price
i = depreciation rate
Y = vyear of depreciation

Examples:

Joan bought her car for $4933.76. Her model car depreciates at an average annual rate of 21%. What
amount has the car depreciated in each of the first three years she has owned it?

Joan is also concerned about the depreciation of the tape deck in her car. It cost her $155.00 two years ago,
and has a depreciation rate of 22%. How much will its value decline in year three?

DEFRECIATION AMOLUNT

ORIGINAL FRICE? 433Z.76
DEPRECIATION RATEY 21
-—{EWTER YERAR=G TO ENDI--
YERR? 1

DEFRECIATION = % 1836.89
YERR? 2

DEFRECIATION = $ 818.51

YEAR? 3

IEFRECIATION = § 646.62

YERAR? @

MORE DATAT (1=YES.@=MHO27 1

ORIGIMAL PRICE? 144
DEPRECIATION RATE?Y 22
-—{EMTER YERR=G TU0 EHDT——

YERR? 3 L -
DEFRECIATION = § 28.75 RE S “w hek éff&‘“*
YEAR? ©

MORE DATAT <1=YES.G=NID7 @

23



10
20
30
468
b0
68
69
va
ae
38

PRINT “IIDEPRECIATION AMOUNT"

PRINT

PRINT "ORIGINAL PRICE";

INPUT P

PRINT "DEPRECIATION RATE":

INPUT I

REM —~ CONVERT FROM PERCENT TO DECIMAL
I=1/100

PRINT "--(ENTER YEAR=@ TO END)--"
PRINT "YERR";

168 INPUT ¥
189 REM - THROUGH CALCULATING FOR THIS ITEM?

116

119
128

IF ¥=8 THEN 168

REM - CALCULATE DEPRECIATION AMOUNT BY FORMULA
D=PRI¥C1-I>1TY-1)

129 REM - ROUND OFF TO NERREST CENT. PRINT
136 PRINT "DEPRECIATION = $“;

135

146
148
1568
159
166
17

186
1526

24

PRINT INTC(D¥186+.5)/100

PRINT

REM - RETURN FOR NEXT YEAR NUMBER

GOTO 98

REM -~ RESTART OR END PROGRAM? USER INPUT REQUIRED
PRINT “MORE DATA? (1=YES.@=NO>";

INFUT X

IF X=1 THEN 28

END



Salvage Value

This program calculates the salvage value of an item at the end of a given year. It is necessary for you to
provide the age of the item, its original price, and its depreciation rate.

The salvage value is obtained by the following formula:

s=P(1-/)Y
where: S = salvage value
P = original price
i = depreciation rate
Y = age in years

Example:

What is the salvage value of Joan's car if it is three years old, she bought it for $4933.76, and it depreciates
21% annually? What would its salvage value be next year?

Joan’s tape deck is 2 years old. What is its salvage value if it cost $155.00 originally and depreciates at a rate of
22%?

SHLYAGE YALUE

ORIGINAL FRICE? 49332.76
TEPRECIATION RATE? 21
--CEMTER YERRE=8 TO EMII——
YEARST 3

VALUE = § 243205

YEARS? 4
YALUE = $ 1921.7
YEARST @

MORE DATAY C1i=YES.o=HO7T 1

ORIGIMAL FRICE? 155
DEFRECIATION RATE? =22
-—tENTER YERR=8 TO END)-—-
YEARZY 3

WRLUE = § 34,3

YERRES?Y O

MORE DRTAT C1=YES,8=MHO>? @
18 PRINT " BALVAGE VALUE"
268 PRINT

30 PRINT "ORIGIMAL PRICE";
48 INPUT F

5@ PRINT "DEPRECIATION RATE":
&8 INPUT I

25



78 PRINT "--(ENTER YERR=8 TO END)--*

88 PRINT “YERRS":

90 INPUT ¥ :

99 REM - CALCULATE ANOTHER SALYAGE YALUE?

loa
188
189

116
115
120
129
138
139
148
1568
168
ira

26

IF ¥=8 THEN 148
REM - CALCULATE SALVYAGE VALUE BY FORMULA. ROUND OFF. PRINT
??gN; DEPRECIATION RATE CONVERTED TO DECIMAL FOR USE IH CALCULA
PRINT "WALUE = $":
;RIN; INTC100%P%(1-1/186> 1%+, 5) /160
RIN
REM -~ RETURN FOR NEXT YEARR NUMBER
GOTO 5B
REM - RESTART OR END FROGRAM? USER INPUT REGUIRED
PRINT "MORE DATA? (1=YES,B8=H0»";
INPUT X
IF ¥=1 THEM 28
END



Discount Commercial Paper

This program calculates the amount of discount and net cost of a discounted commercial paper. You must
provide the future value of the paper, the discount rate and the number of days to maturity.

The formulas used to calculate the discount and cost are as follows:

_ D N
discount = T ¢ —
100 360

cost = T - discount

where: T = total future value
D = discount rate
N = number of days to maturity

Example:

Canning Corporation purchases a $625,000. OO ) cc mmercial paper due in 60 days at 5.4%. What is the dis-
count and cos}? 2 et
TV

DISCOUNT COMMERCIAL PRPER Y,

FUTURE WALUE? &2
DISCOUNT RATE? 5. o L
TAYS TO MATURITY 53 e
DISCOUNT = # 625
COST = § 61937

MORE DATHY C1=YES.B=HOT O

1g PRINT "IDISCOUMT COMMERCIAL PAPER"

2@ PRINT

29 REM - STATEMEMTS 20 TO 28 REQUEST USER INPUT
38 PRINT "FUTURE WARLUE":

48 INPUT T

58 PRINT "DISCOUNT RATE":

e INPUT D

69 REM - CONYERT FERCENT TO DECIMAL

78 DI=D/188

80 PRINT “"DRYS TO MATURITY":

20 INPUT M

99 REM ~ CRLACULATE DISCOUNT. PRINT

108 Di=THD¥HN/3c8

118 PRINT "DISCOUNT = #":D1

113 REM — CRLCULATE COST. PRINT

128 PRINT " COsT = #":T-I1

138 PRINT

139 REM - RESTART OR EWD FROGRAM? USER INFUT REGUIRED

27



14@ PRINT "MORE DATA? (1=YES,9=NO>";
158 INPUT X

168 IF X=1 THEN 20

178 END

28



Principal on a Loan

This program calculates an initial amount borrowed. This amount is dependent upon the interest rate, the
amount of regular payments, the number of payments per year and the term of the loan.

The calculation is based on the formula:

RN 1 1 >
i (1+i/N)NY

where: P = principal
R = regular payment
i = annual interest rate
N = number of payments per year
Y = number of years

Example:

Susan has agreed to pay $250.00 bimonthly for 3 years to repay a loan with 20% interest. What is the
amount of the loan?

Tom can afford to make payments of $180.00 per month to repay a loan. If he is willing to make payments
for four and a half years and the loan company charges 16% interest, what is the maximum amount Tom can
borrow?

FRIMCIFAL ON A LOAN

REGULAR PARYMENT? 238

TEEM IN YERRST 3

AMHUARL IMTEREST RATE? 28
# OF PAYMENTS PER YERR? &
FEIHNCIFAL = # 3343.45

MORE DATA? (1=YES.8=H037? 1

REGULAR FPAYMEMT? 120

TEEM IM YEARS? 4.5

AMMUAL INTEREST RATE? 16
# OF PAYMENTS FPER YERRT 12
FRINCIFAL = % &837.51

MORE DRATAT (1=YES,B=NO>? @

18 PRINT "IPRINCIPAL OM A LOAN"

28 PRINT

22 REM - STHTEMENTS 20 TO 186 REQUEST USER INPUT
38 PRINT "REGULAR PAYMENT":

48 INPUT R
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5@ PRIMT "TERM IM YERRS™:

&8 INFUT ¥

78 PRINT "AMMUARL IMTEREST RATE":

ga INPUT 1

283 PRINT "# OF PRYMENTS FER YEAR"

e IMPUT H

182 REM - CALCULATE AMOUNT OF PRIMCIPAL BY FORMULA:
169 REM - INTEREST COMVERTED FROM PERCENT TO DECIMAL FOR CALCULATIONS
118 P=R#&N¥{1-1/0(1/1080  /H+10 TOHEY 2 2/ 0T/ 108)

112 REM - ROUND OFF TO MERREST CENT. FRINT

128 PRINT “"PRIMCIPAL = $V.

125 PRINT INTCP#188+.50/°108

138 PRINT

133 REM - RESTART OR END PROGEAM? USER INMPUT REQUIRED
148 PRINT "MORE DRATAT (1=YES,B=NO>";

158 INWPUT X

i@ IF »=1 THEM 28

ive EMD

OPTION

In some cases it may be more convenient to enter the term of the loan in years and months rather than just
years. The program changes necessary are listed following the example below.

Example:

What would be the amount of the mortgage if you were paying $75.00 a month for 11 months with 3% in-
terest?

PRIMCIPAL OM A LOAM

REGULAR PAYMENT? 735

TERM IM YEARS, MONTHS? .11
AMMUAL INTEREST RATE? 2
# OF PRYMEMNTS FER YEARRT 12
FRIMCIFPAL = & 312.76

MORE DATAT C1=YES.8=H027 O

fote forte

s,

REM — OPTION 38-85
1 FRINT "TFRINCIFAL OM A LOANWY

48 INPUT R

S8 PRIMT "TERM IM YEARES, MOMHTHZ"

&8 IMPUT Y8.HM

&4 REM - CALCULATE YERRES FROM YEARRTS AND MOMTHS
ES Y=O128YE+HM A2

7B OPRINMT "AWHUAL IMTEREST RRATE™.

178 EMD
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Regular Payment on a Loan’

This program calculates the amount required as regular payments in order to repay a loan over a specified
time period. The specifications you must provide are the amount of the principal, the interest rate charged, the
number of payments to be made per year and the number of years to pay. This program assumes all instaliment
payments will be equal.

The calculation is based on the formula:
isP/IN

i -N-Y
1-<—— + 1>
N

regular payment

annual interest rate

principal .
number of payments per year
number of years

R =

where:

R
i

P
N
Y

Examples:
What must you pay on a loan of $4000.00 at 8% if payments are to be made quarterly for five years?

if Michael borrows $6500.00 at 12.5% from Best Rate Savings & Loan to be paid back over a period of 5.5
years, what would his monthly payments be?

REGULAR PAYMENT OM A LORM

TEEM IN YERRS? 5
PRIMNCIPALY 4880

AMMUAL IHWTEREST RATE? 2

# OF PAYMENTS PER YERR? 4
REGULAR PRYMEMT = # 244,63

MORE DATA? (1=YES.O=HO»>? 1

TERM IM YEARRS? 5.5
FRIMCIPAL? &508

ANMUAL INTEREST ERTE? 12.5
# OF PAYMENTS FER YERR? 12
REGULAK PAYMENT = § 1326.858

MORE DRTAY C1=YES.B=NO27? @

18 PRINT "UREGULAR PAYMEWT ON A LOAN®

28 PRINT

29 REM — STATEMEMWTS 28 TO 188 REGUEST USER INPUT
368 PRINT "TERM IHM YERRS";

48 INPUT ¥

38 PRINT "PRINCIFAL™:
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6@ INPUT P

78 PRINT "AMNUAL IMTEREST RATE":

80 INPUT I

98 FPRINT "# OF PAYMENTS FER YERR":

160 INFUT N . '

162 REM - CALCULATE AMOUNT OF REGULAR PAYMEWT BY FORMULA:
1869 REM - INTEREST CONVERTED FROM PERCENT TO DECIMAL FOR CALCULATIONS
118 R=CCI/1080%PA NI/ C1-1/70CT1 /71880 /H+1 0 T(HN¥Y ) )

119 REM - ROUND OFF TO MNERREST CENT., PRINT

126 PRINT "REGULAR PAYMENT = %"

125 PRINT INT(R¥18@+.5)/1608

138 PRINT

133 REM - RESTART OR END PROGRAM? USER INPUT REQUIRED
148 PRINT "MORE DATA? (1=YES,@=HO>";

1536 INPUT X :

le@d IF x=1 THEN 28

178 END

OPTION

You may find it more convenient to enter the term of payment in years and months rather than years. The
program changes necessary are listed following the example below.

Example:

Mr. Terry needs $10,000.00 to put down on a new home. Best Rateé offers this amount at 14.0% interest
to be repaid over a period of 11 years and 5 months. What would be the amount of regular monthly payments?

REGULAR PAYMEMT OM A LOAM

TERM IM YEARS. MOWMTHE? 11.5
FRIMCIPALY 18688

ARMUAL THTEREST EATE? 14

# OF PAYMENTS PER YERR? 12
REGULAR PAYMENT = ¥ 145,39

MORE DATA? (1=YES,B=HO37 @

1 REM - OFTION 28-45
16 PEINT "TREGULAR PAYMEWT OHM A LOAHY

22 REM - STATEMEMTS 28 7O 108 REQUEST USER INPUT
38 PRIMT "TERM IMN YEARS, MOHTHS"

48 IMPUT Ya.M

44 REM - CALCULATE YEARS FROM YEARRS AMD MONTHS
45 Y=C012%Y0+M0 /12

38 FPRINT "PRIMCIPAL":

17@ EMD
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Last Payment on a Loan

This program calculates the amount of the final payment on a loan. This final payment will complete amor-
tization of a loan at the conclusion of its term. You must provide the amount of the loan, the amount of the regu-
lar payment, the interest rate charged, the number of payments per year and the term of payment.

The amount of the last payment is normally different from the amount of the regular payment. The final
payment will be a “'balloon” payment if the final payment is larger than the regular payment. A balloon payment
is necessary if applying the amount of the regular payment as the last payment leaves a remaining balance due. In
order to entirely pay off the loan at the end of its term, this remaining balance is added to the amount of the
regular payment to determine the amount of the last payment.

On the other hand, the amount of the final payment is sometimes less than the regular payment. If the regu-
lar payment as the last payment weuld result in a negative loan balance, then the last payment should be smaller.
In this case the regular payment is adjusted by the amount of this hypothetical negative balance to determine the
amount of the last payment.

amount of _ regular . hypothetical balance due on a
last payment ~ payment loan after V « Y regular payments
where: N = number of payments per year

Y = number of years

Examples:

Lynn borrowed $6000.00 at 5% from her father for college expenses. If she pays $1000.00 annually for
seven years, what will her last payment be?

Lynn borrows $1150.00 at 8% interest to be repaid at a rate of $75.00 per month. A year and two months
later Lynn decides to go to Europe. How much must she pay next month to completely pay off her loan?

LAST PAYMENT OM A LOAN

REGULAR PAYMENT? 1806
FRINCIPAL? sB@g

TEEM IN YEARRST ¥

AMMURL IMTEREST RATE? o
# OF PAYMENTS FER YEAR?T 1
LAST PAYMEMT = ¥ 1306.52

MORE DATA? (1=YES.8=N0>7 1

REGULAR PRAYMENT? 735
PRIMCIPALY 1158

TERM IN YEARS? 1.1V

ANNLIAL INMTEREST RATETY ©

# OF PAYMENTS PER YERR? 12
LAST PAYMENT = $ 248.323

MORE DATAT <1=YES.0=NHO2T O
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18 PRINT "ILAST PRYMENT OW A LOAN"

28 PRIMT

23 REM - STATEMEMTS 3@ TO 128 REQUEST USER INPUT
28 FPRINT "REGULAR PAYMENT":

48 INPUT R

S8 PRINT "PRINCIFAL®:

&8 INPUT P

78 PRINT "TERM IM YERRS";

56 INPUT ¥
58 PRINT "AMMUAL INTEREST RATE":

1ee INPUT I

183 REM - CONVERT INTEREST FROM PERCENT TO DECIMAL

118 I=1/106

128 PRINT "# OF PAYMENTS PER YEAR":

138 INPUT N

148 Bo=p

143 REM - COMPUTE ALL PAYMENTS. BALANCES THROUGH LAST FAYMENT USING R
138 FOR Ji=1 TO H#Y

13% REM - ROUND OFF INTEREST PARID TO MEAREST CENT

168 I1=INTCBO¥I/M)*1068+,.5)./160

168 REM - CALCULATE AMOUNT AMORTIZED WITH EACH PAYMENT

178 A=R-I1

172 EEM - BALANCE REMAINING DECRERSES WITH ERCH PAYMENT

-

g Bo=BO-A

128 MEXT J1

182 FEM - CALCULATE LAST PAYMENT, ROUND OFF. PRINT
288 PRINT"LAST PAYMENT = $";

285 PRINT IMTCCR+BOI#100+,5)./168

218 PRINT

218 REM - RESTART OR END FROGRAM? USER INPUT REQUIRED

=28 FRINT "MORE DATA? (1=YES,@=N{0O";
£38 INPUT ¥

=48 IF x=1 THEN 2@

258 END

OPTION

The program above allows the term of payment on the loan to be entered in years only. You may wish to
enter the term in years and months instead. The program changes necessary are listed following the example.

Example:

If you pay $40.00 a month for 2 years and 3 months on a loan of $1200.00 at 7.5%, what amount will the
last payment total?

LAST PAYMEMT ON A LOAN

REGULAR FAYMEMT? 4@
FRIMCIPALT 1260

TEREM IN YEARS, MOMTHS? 2.3
AMMUAL IWTEREST RATE? 7.5
# OF FRAYMEWTS FER YERR? 12
LAST PAYMEMT = § Z87.36

MORE DATA? C1=YES,8=HO>T &

o
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1 REM - OFTION 78-8%5
18 PRINT "ILAST PAYMENT OHM A LOAM"

&8 INPUT F
78 PRINT "TERM IN YEARS. MOMTHS
56 INFUT Yo.M
4 REM - CALCULATE YERRS FROM YERRES AMD MOMTHS
83 Y=012%Y0+M0 /12
26 PRINT "AMNUARL INTEREST RATE™:

258 END
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Remaining Balance on a Loan

This program calculates the balance remaining on a loan after a specified number of payments. It is necess-
ary for you to provide the amount of the regular payment, the number of payments per year, the amount of the
principal, the annual interest rate, and the payment number after which to calculate the remaining balance.

The remaining balance is calculated by the following method:

remaining _ principal amount amortized after
balance N + (Y- 1)+ NI payments
where: N = number of payments per year
Y = vyear to calculate remaining balance
N1 = payment number in year Y to calculate remaining balance

Example:

Kelly has taken out a loan of $8000.00 at 17.2% interest. His regular payments are $200.00 per month. If he
has paid through the tenth payment in the fourth year, how much more does Kelly owe on his loan?

REMARIMING BALAMCE ON A LOAN

REGULAR PAYMENMT? 208
FRINCIFALY Ceaa

# OF PRYMEMTS PER YERR? 12
AMMUAL IMTEREST RATE? 17.2
LAST PAYMENT MRADE:

CPAYMENT HUMBER.YERRE2? 16,4
FEMAIMIMG BALANCE = # 2456, 17

MORE DATAT C1=YES.0=H037 8

18 PRINT "TREMRINIMG BALANCE OHW A LOAN"
28 PREINT
29 FEM - STATEMEMTS 38 TO 138 REQUEST USER INFPUT
28 PEINT "REGULAR PARYMEMT":
48 INFUT R
38 PRINT "FPRIMCIPAL":
&8 INFUT F
78 FRINT "# OF PAYMENTS FPER YERR":
20 IMPUT N
28 PRINT "ANMUAL IMWTEREST RATE":
1 INFUT I
162 REM - CONVERT FROM PERCENT TO DECIMAL
118 I=1-/186
112 REM - ENTER THE PAYMEWT HUMBER MWITHIM THE YEAR. I.E. H1<{=HM
120 PRINT "LAST PAYMENT MARDE:"
23 PRINT "(PAYMEMT HUMEER.YEAR";
136 INPUT HN1.Y
133 REM - INITIALIZE REMAIMING EBALAMCE
148 EB=PF
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143 REM - LOOP TO ACCUMULATE AMOUNT PAID S0 FAR

156 FOR J1=1 TO H#CY-11+M1

152 REM — CALCULATE INTEREST PAID WITH EACH PRYMENT
168 I11=IHTCCEEHI/HD #1068+, 5) /100

163 REM - CALCULATE AMOLNT AMORTIZED WITH EACH PAYMENT
7@ A=R-

173 REM - CALCULATE REMAINING BALAMCE ON PRINCIPAL
136 BA=BA-A

196 HEXT J1

159 REM - ROUMD OFF, PRINT

288 FRINT "REMAIMING BALANCE = $";

2085 PRINT INT(BE¥186+,5)/168

216 PRINT

219 REM - RESTART OR END PROGRAM? USER INPUT REQUIRED
226 PRIMT "MORE DATA? (1=YES.@=HOD";

236 IMPUT ¥

248 IF ¥=1 THEN Z@

256 END

OPTION

You may wish to specify the number of the last payment made as the total payment number rather than the

payment number within a certain year. For instance, when 4 payments are made per year, payment 3 of year 3
would be entered as payment number 11. The program changes necessary are listed following the example
below. '

Example:
John made ten quarterly payments of $550.00 on a loan of $6000.00 with 16 % interest. What is his remain-
ing balance?

REMAIMIMG EBALAMCE OW A LOAN

FEGULAR PAYMEMT? 258
FRIMCIFALY c6808 :

# OF PAYMEMTS PER YEAR? 4
AMHUAL IMTEREST RATE?T 16
HUMEER OF PAYMEMTS MAIDE? 10
REMAIMING EBALAMCE = # 2427E.83

MORE DATAT C1=YES.0=HO0>7? 8

1 REM - OPTION 113-136, 138
18 PRIMT "REMAINING ERLANCE ON A LOAHY

L x Rice)

[ BTN S WS NN A e
e e S L s e
DDA RN R L W R Rt

I=1/168

9 REM - EMTER THE PAYMENT MUMEER OF PAYMEMTS MADE TO DATE

FRINT "HUMBER OF PAYMENTS MADE":
IMPUT N1
%Eﬁp— IMITIALIZE REMAINMIMNG BALANCE

REM - LOOFP TO ACCUMULATE AMOUNT PRID SO FAR
FOR Ji=1 TO NI
FEM - CALCULATE INTEREST PRID WITH EACH PAYMENT

END
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Term of a Loan

This program calculates the period of time needed to repay a loan. You must specify the amount of the
loan, the amount of the payments, the number of payments to be made per year and the annual interest rate on
the loan. All payments are assumed to be equal.

The term of payment is derived from the following formula:

Pei
log {1~ ——
N-R

Y = - .

i
log <1+——>
N

1
N

where: Y = term of payment in years
P = principal
i = annual interest rate
N = number of payments per year
R = amount of payments

Examples:

What would be the duration of payment on a mortgage of $20,000.00 at 18% when payments of $1000.00
are to be made quarterly?

Sally takes out a loan for $12,669.00 at 16.8%. Her payments are $512.34 every two months. What is the
term of her loan?

TERM OF A LOAM

REGULAR PRYMEMT? 1860
FRINCIFAL? 28806

ANMUARL INTEREST RATET 18
# OF FRYMENTS FER YEAR? 4
TERM = 13.1 YEARS

MORE DATAT C1=YES.@=NO>7 1

REGULAR PAYMENT? 512,324
FRIMCIFAL?Y 12669

ANNUAL IMTEREST RATE? 16.8
# OF FAYMENMTS PER YEAR? &
TERM = 7.1 YEARS

MORE DATAY C(1=YES.@=NO)>7T @
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io
20
29
30
48
50
&0
L)
8o
S0
168
13
109
116
118
120
125
138
139
148
156
le@
1ve

PRINT
PRINT
REM -
PRINT
INPUT
FRINT
INPUT
PRINT

"JTERM OF A LOAN"

STATEMENTS 38 TO 188 REQUEST USER INFUT
"REGULAR PAYMENT":

R

;PRINCIPHL“;

"ANNUAL INTEREST RATE":

INPUT I

PRINT
INPUT
REM -
REM -

"# OF PAYMENTS FER YEAR™:

N

CALCULATE TERM IN YERRS BY FORMULA

INTEREST CONVERTED FROM PERCENT TO DECIMAL FOR CALCULATION

Y=—(LOG(1-(P¥(1/106> )/ (N¥R)>/CLOGC1+]/1068/Ho¥N> 2

REM -
PRINT
PRINT
PRINT
REM -
PRINT
INPUT
IF K=
END

ROUND OFF TO NEAREST TENTH. FRINT
"TERM ="; INTCY#¥18+.5)/18;
"YEARS"

RESTART OR END PROGRAM? USER INFUT REQUIRED
"MORE DATA? (1=YES.8=NQO>";

b
1 THEN 28

OPTI

ON

It is possible to calculate the term of payment in years and months rather than just years. To do this, make
the program changes listed following the example below.

Example:

Dick took

out a loan for $8000.00 at 7.5 %. Regular payments of $150.00 are to be made monthly. How long

will it take to pay off the loan?

TERM OF A LOAM

REGULAR PRYMENT? 138
PRINCIPAL? S8
AMHUAL. IWTEREST RATE? 7.0

# OF PRAYMENTS PER YERR? 12
TERM = 5 YERRS. 5 MONTHEZ

MORE DATAT (1=YES.B=NHlOT O
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1REM - OPTION 114-1286
18 PRINT "IJTERM OF A LOAN"

118 Y==(LOG(1-(P¥(I/1000 3/ (HERI )/ (LOGCI+I /108 Mo %M )
114 REM ~-CALCULATE YEARS AND MONTHS FROM YERRS

115 M=INT(Y¥12+,5)

l1le Yo=INT{M/12>

117 M=M-Yok12

112 REM - PRINT RESULTS

120 PRINT "TERM =":4Y8;"YEARS. " ;M "MONTHS"

136 PRINT

178 END
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Annual Interest Rate on a Loan

This program calculates the rate at which interest is charged on a loan. To determine this rate you must
enter the amount of the loan, the amount of the regular payment, the number of payments per year, and the term

of the loan.

Examples:

1)

2)

3)
4)

5)

The annual interest rate is computed by the following method of approximation:

Guess an interest rate
initialize last guess to O

Compute regular payment using guessed rate:
i*P/N
1-(1+i)/N)-N-Y
Round off R ,
If computed payment = actual payment, then current guess = approximate interest rate
Otherwise, save current guess and calculate a new guess

R, =

iy, =1

+ifR, <R
i o= dx| (i-i,)/2]
{ -ifR, >R
Go to 2
where: / = interest rate

i, = previous interest rate
R = input regular payment
R, = computed regular payment
P = principal
N = number of payments per year
Y = number of years

Cindy borrowed $3000.00 from her friend George with an agreement to pay back $400.00 quarterly for 2
years. At what interest rate is she being charged?

To pay back a loan of $10,000.00 John contracted to make monthly payments of $120.00 for 9.5 years. At
what rate is interest being charged?

AMNUAL IMTEREST RATE ON A LOAM

REGULAR PAYMENT? 400

TERM IN YEARS? 2

FRINCIPAL?Y 3868

# OF PAYMENTS PER YEAR? 4
ANNUAL IMTEREST RATE = 3.827 «

MORE DATA? C(1=YES.@=N0O>7 1
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REGULAR PAYMEMT? 128

TERM IH YEARS? 9.5

FRINCIPALT 16668

# OF PAYMEMTS PER YEAR? 12
AMHUARL IMTEREST RATE = €.9233 ¥

MORE DATA? (1=YES.@8=H0>? 8

PRINT "IAMMUAL IWTEREST RATE OM A LOAN®

FREINT

FEM - STATEMENTS 28 TO 188 REQUEST USER INFUT

PRINT "REGULAR FAYMEHT";

INFUT R

PEINT "TEREM IH YEARS";

INPUT ¥

FRINT "PRIMCIPAL";

IMFUT F

FEINT "# OF PAYMENTS FER YERR":
IMFUT H

REM — GUESS AN INTEREST RATE (16X» TO INITIATE TESTING
I=1@

?EM = I2=LAST GUESS OR ESTIMATE {START WITH &>
==E

REM - COMPUTE REGULAR PAYMENT USIMG GUESSED INTEREST RATE
R1=CT#FAN A0 =1 A CCT AN+ 2 oY 3 00

REM — ROUND OFF TO HERREST CENT
F1=IHTCR1#186+, 53/ 166

FREM ; I§=?UMEER USED TO CLOSE IM ON IMTEREST RATE
IZ2=RES(I-I23°2

REM - SAVE THIS GUESS

CID=T
X i 4

REM - COMPARE COMPUTED PAYMENT (R1» TO IHPUT PAYMENT cR);

REM - IF THEY‘RE EQUAL. LAST RATE GUESSED=APPROXIMATE INTEREST RATE
IF Ri=K THEN 2Z@

IF R1:FE THEN 218

REM — R1<R. RATE MUST BE HIGHER THAH LAST GUESS

I=I+I3

FEM - RETEST WITH HEW GUESS

GOTO 126

3N o T O A0 T O
DAR RN R R T RN w oy By )

e RSN I x N ¢ B R % I8 U T O S

D]

0T

Gk ok fak Jued
L b T

L R I RN s R s N A R ] S o

CF ¥y OO o L 3 00 )

SR AT B B 0N
LD T A0 A0

NI DR UNTE U T S S S N S S A P IS TR ST Y ks ot ok e

- %0 T LS
b
"’

3 FEM - RIZR. RATE MUST BE LOWER THAM LAST GUESS
g REEM

=12 I=I-1%2

=12 REEM - RETEST WITH MEW GUESS

228 GOTO 128

FEM - COMPUTE INTEREST TO FROFPER FROPORTIONS. ROUND OFF . PRINT
238 I=CCIMTOCI#1008 %108+, 500, 10605, 1 6085

248 PEINT "AHWUAL INTEREST RATE =";

=245 PRINT Isigm, vwyv

FRINT

FEM — RESTART OR END PROGRAM? USER INFUT REGUIRED
FRIMT "MORE DATA? <1=YES.@=N0O>";

INPUT X

IF H=1 THEN 2B

EHI

'.fu

fri
1]

O]
4o
n

1
TN ]

%y
ot

JPa b

PaApapa P
LN R s &

5 00T
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OPTION

The above listing allows the term of the loan to be entered in years only. You may wish to enter the term in
years and months rather than years. The program changes necessary are listed following the example below.

Example:

If Connie pays $100.00 per month for 11 years and 7 months on a $10,000.00 loan, what is the annual in-
terest rate on the loan?

ANMUAL IMTEREST RATE OH A LOAN

REGULAR FAYMENT? 180

TERM IW YEARS. MONTHS? 11,7
FREIMCIFALY 18680

# OF PARYMEHTS FER YERR? 12
AMHUAL IMTEREST RERTE = .08z X

MORE DATAY C1=YES.B=HO27

=

1REM - OFPTIOH S8-55
18 PRINT “IARMHURL IMTEREST EATE OM A LOAM®

48 IMFUT R

S0 PRIMT "TERM IM YEARS. MOMTHS".

&0 IMPUT Y@.M

&4 REM - CALCULATE YEARS FROM YERRS AND MOWTHZ
£ W=0128YR+Ma 12

78 PRIMT "PRIMCIFAL":

258 EMD
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Mortgage Amortization Table

This program calculates and prints a loan repayment schedule. This schedule provides the following out-
puts:

1) Payment number

2) Amount of each payment paid as interest

3) Amount of the loan amortized with each payment

4) Balance remaining on the principal at the time of each payment
5) Accumulated interest paid at the time of each payment

6) Amount of the last payment

In addition, the yearly totals of interest paid and amount amortized are tabulated and printed.

To use this program you must supply the amount of the regular payment, the term of payment, the number
of payments per year, the amount of the principal and the annual interest rate.

The schedule is calculated in the following manner:

1) Payment number = payment number within each year
2) Amount of each payment paid as interest = remaining balance « //N

where: / = annual interest rate
. N = number of payments per year
3) Amount amortized with each payment =R -/
where: R = amount of regular payment
/ = amount of each payment paid as interest

4) Balance remaining =P - 3 A
where: P = principal
2A sum of amounts amortized with each payment to date

5) Accumulated interest = X/
where: X/ = sum of amounts of each payment paid as interest to date

6) Amount of last payment =R + (P-R <N - Y)

where: R = regular payment
P = principal
N = number of payments per year
Y = number of years

Example:

David needs $2100.00 to pay off some debts. His sister offers him the money at 6% interest. With pay-
ments of $75.00 monthly for 2% years, what is David's repayment schedule?

MORTGAGE AMORTIZATION TAEBLE

REGULAR PAYMENT? 7S
TERM IN YEARS? 2.5
PRINCIFAL? 210@

ANNUAL INTEREST RATE? &



PAYMENTS FER YERRY
START WITH WHAT YEART? 1

ENTER

o "

12

TO CONTIMUE? C

MORTGRGE AMORTIZATION TABLE

FPRINCIPAL # 2188
EEuULHF PARYMENT =

L N A P

fw]

WD d Q3P T

[

[Ry
%

YR 1

ENTER

I

PR
a

L O N R RNy T S Wy
-

0

DUy T ¥ B

TE

LR o R A

NP Y

IR ORI OO PO

HHUFT
ed4.5
&'4- '.-t:-

E‘ d 8 .l...

&5, 47
&5, 2
tt‘ 1*—
66, 46
E5.73
Br.l3

hl uq’F

o
&57. 5

&8, 14

1@4 . ..'~_' -l?9'.. ]

AT & X

s

BHLHHCE

SRR, S
197868
1985, 53
1248, 08
1774, 26
1vae, 1z
1ed1,67
1574.88
15687. 75
1448, 29
1372.43
1384,35

ba]

TO CONTINUE? C

MORTGRGE AMORTIZATION TAELE

FRINCIPAL % 2188
REGULAR FAYMENT = # 73

HO INTE  AMORT
1 s.32 68. 48
2 6.18 &8, 82
2 S.84 63, 16
4 5.49 65,51
5 S.l14 69, 86
&  4.79 vE. 21
74,44 v8. 56
2  4.89 re.31
9 3.73 1.2V
i@ 3.38 vl.82
11 3.82 vl.98
12 2.86 T34
YR 2 55.28 844,72

EMTER

- C.-‘

AT & &

BALANCE

1::: Foud @ ':’f

FOR 2

FOR 2

1167, 65|
1697.8%

4 L oo S e T !
ﬁ:.-..-w-‘..‘

o =
33g. 31
P ] —4
'::1 Coa et
746. 54
EFD.S7
B3, 25
9231.57
453,63

TO COMTIMUE? C
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=
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MORTGAGE AMORTIZATION TRAELE
FRINCIFAL # 2188 AT & X FOR 2.5 YEARS
REGULARE PRYMEHNT = #

&
fit]

HO  INTR  AMORT  BARLAMCE  ACCUM INT
1 2.3 TEa ¥ IBE. 33 lel.33
= 1.32 va.ET 313,88 183,86
3 1.57 Fo.43 248,43 165,43
4 1.2 Fa. g leg. 83 ieg. 63
S . 2E V.17 22046 16¥.4a
& . 46 S2.46 4 lev.z2
LAST FPAYMEHT = # 32,92

YR I B.23 453,63

CHAMGE DATA AMD RECOMPUTE?
C1=YES. Q=HOX? &

FRINT "MORTGAGE AMORTIZATION TARELEY
PREIMT
FEM — STATEMEWTES 28 TO 150 REGUEST USER INFUT
FRINT "REGULRR FPRYMEMT".
IMFUT F
FEINT "TEREM IH YEARS";
IMFUT ¥
FEIHT "FRIWMCIPAL®™:
IMFUT F
FEINT "AMHHLUAL IHTEFE =T ERTE".
INFUT I
?E? ; COMYERT FROM PERCEMT TO DECIMAL
=1-188
FEINT "PAYMENTS FERE YEAR".
IMFUT H
FRIMT "STRART WITH WHAT YEARY. ;
IHPUT = )
FE?}; START PRIMTING AT BEGIMMIMG OF A YEAR
S H=IMT O H
PEM - IMITIALIZE YARIAELES

[y
=

AR R W PR IR B (R N

) et p =
0 O T S S A0 D

Pax ]

s RN

IR R N R g RO

LY e R v}

LIt 1%

DA R wx)

Ry
Vot

_:lr'._:lr'._:ll'—-'-l-—*l-'-lh-‘- Pk funte foods fents bk ok bk o b §,

e 500 LE D0 ) Ty T

.

AR AR RN E k)

P I VRN |
[cx]
P N g b et T
[‘ L3 b T e T 00 PO e
I TR T I |
L.l o T I 0 R

[y}

~FEH TEEM LEZS THARM OHE YERR?
IF IWNT.%Y2>=1 THEN 274
HI=OoY=THTO Y 0#123-°12%N
JE=J0+1

GOTO 288

FEM - LOOP FOR EACH YEARR

SELCH NE OX N (R (8

PabIpabI Pl
Oy 0Ty 0y 1 L0

-,

LT CRR) BT OO R R
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-1 (AR I

(X R x]

Fou D0 0 T 0 0 Ul e e e a3 3 LD

s 0 L0 00 O
B o R A Bt o Bl Do o R

478
420
436
=16
519

526
523
538
539
S48
541
249
SE
51

16
4 PRINT J1:TAEC4X:I1.
T

FOR Ja=1 TO INTOIY?

FEM - STHET FREINTIMG?

IF 795” THEM 418

REM - CHECE FOR FULL SCREEN (28 LIMNES)

IF K+M+3<28 THEM 480

FEM - WRIT FOR COPERATOR CUE TO GO TO MEXT SCREEEM
FREIMT

FRINT "EMTER “C° TO CONTINUE":

IHPUT NW#

FEINT

REM — PRINT FRAGE HERDIMGES

FRIMT "TTMORTGAGE AMORTIZATION TRELE":FRINT
FEIMT "PRIMCIPAL " FP." AT".I%186;

FEINT "x FOR"YUYERRZY

FREIMT "REEGULARE FAYMENT = $".R

PRIMT

PRIMT " MO IHWTE  AMORT".

FPRIMT "BALAMCE"."ACCUM IMT® _

REM — COUWNT LIMES PRINTED OM EACH FRAGE IH K
E=R+H+3

FOR Ji=1 TO M1

FEM - CALCULATE INTEREST FAID THIS PAYMEWT. ROUND OFF
TI=IHTC BO¥ ] AH2 #1008+, 507168

3 R?H_z EDUHT HUMEBER OF FPAYMEWTS MADE S0 FRAR

3 C1=Cl+

'3 REM - CALCULATE AMOUMT AMORTIZED THIS FPAYMENT
1 A=R-11

2 EEM - SUM AMOUNT RMORTIZED TO DARTE

3 Al=A1+A

FEM - CALCULATE BALAMCE DUE
Ba=F-A1

FEM - LAST PAYMENMT? IF YETS. CALC
REM - EBALAMCE DUE EQUALS 06,80
IF C1<3H#Y THEM 528

F=R+EG

A=A+EBQ

Al=A1+E8

Ea=0

REM - SUM INTEREST FARID TO DATE
Iz=I2+11

REM - SUM INTEREST FRID THIS YERR

I3=I2+11

REM - =SUM AMOUNT AMORTIZED THIS YEARE

AZ=AZ+H

AE=INTCRZ2%¥100+, 501008

REM - STARTED PRIWMTINWG? IF YEZ., PRINT COMPUTED “YALUES IM TARELE
IF Jalx THEM 37
A=INT CA¥100+, 50

ULATE AMOUNT S0 THAT THE
AFTER THIS FAYMEMT

5]
E ll—- .'

28012

Ba=IHT (BB¥186+, 35,
FRIMT TREC{ZO:EBQ
MEXT J1

TH
416
AR

3 REM - LAST PAYMEWT? IF YES. ROUND OFF. FPRIMT

IF Ci<xM#yY THEM £08
FRIMT " LAST PAYMEHMT = f”:'ﬂ LR 15@+.53#1E@
REM - STARTED FRINTING? IF YES,FRIMT YERRLY TOTALS
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688 IF JBJx THEM 644

6168 FRINT

&28 PRINT "YR".JB:I3:A2

£38 PRINT

639 REM - COMPLETED TERM?

edd IF Ja>Y THEHW 7z

€43 REM - REINITIALIZE YEARLY WARIAEBLES
eog I3=8

BEE AZ=0

&g HEXT J8

&rl Ja=J8-1 ;

FEM - HEED TO FRIMT A PRARTIAL YERAR?
IF %&J8 THEN 262

FREINT

REM - EESTART OR END PROGRAM?T USER INPUT REQUIRED
FEINT "CHAMGE DATA AMD RECOMPUTE?"
FEIMT "(1=YES.@=HO>";

INPUT 2

IF Z=1 THEHW Z8

EMD

I B B B B B B8 I 2 ' 2 5

Oy O G D0 PO P 0 =)

poutiou o il AR S Xio i o R

OPTION

You may wish to enter the term of payment in years and months rather than years. The program changes
necessary are listed following the example below.

Example:

If you took out a loan for $700.00 from a friend at 9% interest and were to pay $100.00 per month for 8
months, what would your repayment schedule be?

MORTGAGE AMORTIZATION TABLE

REGULAR PRAYMENT? 106

TERM IH YEARS. MOMTHS? Q.8
FRIMCIPALY 788

AHMNUAL INMTEREST RATE? 3
FAYMEMTS PERE YERRT 12
START WITH WHAT YERR? 1

EMTER “C7 TO CONTIMUE? C
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MORTGRGE AMORTIZATION TAEBLE

FREINCIFAL # V@ AT 2 «
FOR 0 YEARS & MOMTHS
REGULAR FPAYMENT = # 166

MO THWTR AMORT  BALANCE  ACCUM INT
1 S. 25 .73 8BE.ES 5.2
2 4.54 253.46 582,73 .79
I - 2e.18 413,61 13.61
4 .1 P53 2le.71 le.71
a0 2.3 FY.e2 212,88 12,683
& 1.e4 2, 36 128073 28,73
P ) 5.8 Z2i.e4 21.684
o . 16 2l.64 B 2l.8
LAST PAYMENT = # 21,8
YR1 O Zl.8 7Yoo

CHARMGE DATH AMD RECOMPUTE?T
C1=YES, B=HO)78

1 REM -~ OPTION S@-835,
18 FPEINT "MORTGRGE R

-
=
M

Bt
ORTIZATION THELE"

4@ INFUT R

S8 PRINT “TEEM IM YERRS™:

e INPUT Y

&4 REM - CONVERT YEARS AND MOWTHS TO YEARRS
83 Y=(12%Y0+Ma /12

7B PRINT "PRINCIFALY:

248 FRINT "MORTGAGE AMORTIZATION TRELE":FRINT
358 PRINT "FRINCIPAL $":P;" AT"; I#10@;
355 PRINT "%:" FOR" ; @ "YEARS" ; Mi "MONTHS"

268 PRINT "REGULAR PAYMENT = #",E

768 END



Greatest Common Denominator

This program calculates the greatest common denominator of two integers. It is based on the Euclidean
algorithm for finding the GCD:

1) Enter A.B

A = absolute value of 4

B = absolute value of 8
2) Calculate R = A - B - (integer of (A/B))
3) Is R=0?. If yes, the GCD =8

If no, go to step 4

4 A=8B

B=R
5) Go to step 2

Example:
Find the greatest common denominator of 50 and 18, 115 and 150.

GREATEST COMMON DENOMINATOR
CEMTER 8.8 TO END PROGRAM>
ENTER TWO NUMBERS? 58.18

G: '::- I" (-

ENTER TWO HUMEERS? 115,150
G.C.D: 5

ENTER TWO HUMEERS? @.8

18 FEINT Y"OGREATEST COMMON DEMOMIMATOR®
=8 PRINT

28 PRINT “(ENTER 8.8 TO EHMD PROGRAM®
PRINT "ENTER THWO HUMBERS".

INFUT A.E

FEM - EMD FROGEAM?

IF A< THEM 58

IF B8 THEHW 2@

GOTO 196

REM - CALCULATE GCD ACCORDING TO EUCLIDERM A
A=HEZCHD

1 E=HESCE

it R=F-B#INTC{A~/B

128 IF R=8 THEM lc@

138 A=

148 EB=RE

158 GOTO 118

168 PRINT "G.C.D:";E

e BRI )

LS 5 0 L0 T

e
[oy}
]
Al
[
-4
L
=
smache

o PRINT RESULT

et e LI 0 O
e T
AR

50 .



169 REM - PRINT BLANK LINE TO SEPARATE SETS OF DATA
170 PRINT

179 REM-RESTART PROGRAM

126 GOTO 4@

198 END
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Prime Factors of Integers < '.U - ~teelin

-
SO

1
A D
& ;\3
S

This program lists the prime factors of an integer. It will not test for the integer 0.

Examples:
What are the prime factors of -49?

Factor 92 into primes.

PRIME FACTORS OF INTEGERS

ENTER @ TO END PROGRAMD
HUMBER? -49
-1
vre
NUMBER? 92
1
2t 2
23 T 1

NUMBER? @

18 PRINT "PRIME FACTORS OF IMTEGERS®

28 PRINT

28 PRINT "C(ENTER @ TO END FROGRAM»"

48 PRINT "MUMEER":

=8 INPUT 2

32 REM - END' PROGRAM?

68 IF Z=6 THEH z@@

63 REM - THE SIGN OF THE MUMEER IS ALWAYS A FACTOR
78 FRINT SGH(Z>

v3 REM - USE ABSOLUTE VALUE FOR CALCULATIONS
26 Z=ABSCZ)

# REM — INTEGERS Z/2 THROUGH Z WILL HAYE NO NEW FACTORS
8 FOR I=2 TO 272

18 5=6

118 IF Z2/I<FINTC2/1y THEN 156

128 2=2/1

136 5=5+1

148 GOTO 11@

143 REM - FIND A FRIME FACTOR? IF YES, FRINT

138 IF S=8 THEN 17@

8 REM - LOOP TO TEST ALL INTEGERS <2 THROUGH Z) AS PRIME FACTORS
=

158 REM - PRINT FACTORS WITH EXFONENTS: I15=I TO THE S POWER

168 PRINT I."1":8
176 HEXT I

186 PRINT

136 GOTO 48

288 END



Area of a Polygon N N

£5% R AR L«,tf«iw’v"';{
! ' ~

This program calculates the area of a polygon. You must supply the x - and y -coordinates of all vertices.
Coordinates must be entered in order of successive vertices.

The formula used to calculate the area is:
Area =(x ;+x )ely y-y ) +{x g+ xg)ely 5oy 3 ) + ... lxp + x ) o lyp -y )12
where n = the number of vertices.

The number of vertices you may enter is currently limited to 24. You may increase or decrease this limit by
altering statement 30 according to the following scheme:

30 DIM X(n+1), Y(n+1)

Example:
Approximate the area of Lake Boyer.

miles

AREA OF A POLYGON

CENTER @ TO END»
NUMBER OF VERTICES? 14

COORDINATES:
VERTEX 1 7 @.
VERTEX 2 7 1.7
VERTEX 3 7 4.8
VERTEX 4 7 5,18
VERTEX 5 7 7,11
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VERTEX & 7 2,18
VERTEX 7 7 12.9
VERTEX 8 7 14,8
VERTEX 8 7 13.4
YERTEX 1@ 7 15,4
VERTEX 11 15.1
VERTEX 12 7 13.8
VERTEX 13 7 5.1

YERTEX 14 7 4.2

“d

HREAR = 168

CEMTER @ TO ENID
HUMBER OF VERTICES? @

PREINT "RREER OF A POLYGOM"
20 FRINT
=% REM ~ COORDIMATE ARRAYS SHOULD BE SET TO (HUMEBER OF VERTICES +1)
DIM WC232, Y0252
FEINT "(EMTER 8 TO EMD»"
FRINT "MUMBER OF VERTICES":
IMPUT N
REM - EMI PROGRAM?

IF H=8 THEN 2z
REM — LOOF TO ENTER COORDINRTES IN ORDER OF SUCCESSIVE VERTICES
FOR I=1 TO M

IF Ix1 THEH 118
FRINT "COORDIMARTES:"
FEINT " VERTEX": 1.
GOTO 128

FRIMT " VERTER":I:
IMPUT HOIx, %I

MESRT I

REM - FIRST WERTEX SERVES AZ LAST VERTEX
MOM+FL 3=l

YON+HL =YL

A=&

REM - CALCULATE AREA. FRINT
FOR I=1 TO H

A=A+ O+ CI+1 00k T 0= I+1 00
MEST I

PRINT "RARER ="iABS(A»/Z

PRINT

REM - REESTART FROGEAM

GOTO 48

END

AP e
RARE W N

b Lo
]

SRIEuIE s Wl Bw (RN L £ I 1 S Y
SRR S LD RO S 0n

DS AT D R S A AT E s Wt

O DR DR DN B (N S S WA WP PR WP NP R PR SR WO PR
]

Calt Py st e 000 000 O = f 00 0 0 LB 00 0 T

(A DA RF VI oA R
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Parts of a Triangle

{ ;o
4 ‘ ; i ; .
v 8 heoe [ L@yl omrls f

This program calculates three unknown parts of a triangle when three parts are given. At least one part
given must be the length of a side. There are five possibilities for data entry:

1) Angle, side, angle
2) Side, angle, side
3) Angle, angle, side
4) Side, side, angle
5) Side, side, side

Data must be entered in the order it appears in a triangle, either clockwise or counterclockwise.

Example:

The base of a triangle measures 14 inches. The base angles measure .45 and 2.1 radians. What are the

measurements of the triangle?

2.1r
.45r
14"
FARTS OF A TRIANGLE
FROBLEM TYPES:
1=ASH. Z2=5A%. 3=AAS
4=55A, 5=855. &=END

ENTER PROELEM TYPE? 1

ENTER AHGLE. SIDE. ANGLE? .45.14.2.1
ZIDE 1 = 18,913
OPPOSITE AMGLE=
SIDE 2 = 21.67
OPFOSITE ANGLE= 2.1 RADIANS

SIDE 3 = 14
OFPOSITE ANGLE= ,532 RADIARNS

ENTER PROELEM TYPE? &

.45 RADIANS
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FRINT "IPARTS OF R TRIAMGLE®
PRINT
ODIM AC3I, 5030
REM - EWTER HNUMEBER OF PROELEM TYPE ACCORDIN
REM -
FRIHT "FROELEM TYPES:®
FRINT SPCC1S:"1=A5A, 2=5A%, 3
PREINT SFCO15:"4=55A, 5=585, £
FEINT
FEINMT "EWTER FRUOBLEM TYFE".
IMNPUT =
FEM - DIRECT FPROGRAM TO PROPER CALCULATIONS
IF ¥=6 THEH S5&@

IF =5 THEH 3%@

IF #=4 THEN Z80

IF k=3 THEM 268

IF ¥=2 THEHN 136

FRINT "EWTER AMGLE. SIDE. RMNGLE":

INPUT A1, 503,002

ACEY=a—AC L —AC2D

SOl =003 0SS INCACI A 2 SINCACT )

S Z2a=S B0 #SIHCACE I 3 /STHCACR )

GOTO 448

FRIMT "EWNTER SIDE. AMGLE. SIDE":

IMPUT S{33,R013.5802>
SCLM=SORCS(INIZ+S (2D I0-2RS (2 RS2 ¥COS AL
ACZ3=SINCACL 3 /S0 D52
AC2d=ATHIA(ZA /SRR I-CRCZ 312D

AL i=a-RC 1 2-RC22

GOTO 448

FEINT "ENTER ANGLE. AMGLE. =IDE";

INFUT ROZ2.RAC23.85030

ACL a=g—-A20-AC3E)

GOTO 166

PRIMT "EMTER SIDE. SIDE. ANGLEY;

INPUT SC13,.8023,A01 >

T=SC20¥SINCACL D)

IF S01324T THEN 528

SCR=E0RCS(Z 12T 122

IF S0120=T THENZ2ZG

Y=SOR(SCI Y 1e~-T 120

SL32h=502 a4y

GOTO 226

FPRINT "EWTER SIDE. SIDE. SIDE™:

IMFPUT SC12,5(20,5(3)

ACLa=0i 802 12+80 30 1251 2 120/ 275¢2 2 /8¢5
ACLy=ATHC LSRRI~ (ARSI 231230 A1)

GOTO 2z6

PREINT

FEM - RESTART FROGRAM

FOor I=1 TO =

REM - THE AHGLE OF R TRIAMGLE CAMHOT EBE LE
IF ACI»CB THEN 528

PRIMT "SIDE":I;"=";

FRINT IMT(SCI»%*1088+,5)/180a0

FRIMT "OFPOSITE ANGLE=":

G

23

)
o

i

*
]
4

TO KMOWH PARRETS
OF THE TRIANGLE WHERE A=ANGLE. S=LENGTH OF SIDE

THAN ZERO



425 PRINT IHTCACI »®1008+,5),/1000.
485 PRINT "RADIAMSY

4238 HEST I
@8 FRINT

=iG GOTO &6
328 PRINMT

538 PRIMT "HO
S48 PRINT

o492 REM ~ RESTRART PROGRAM
SS8 GOTO &R

SeE EMD

SOLLITION"

OPTION

It may be more convenient for you to work with angles in degrees rather than radians. The program

changes necessary are listed following the examples below.

Examples:

f=m

A square measures 8.76” x 8.76". What is the length of its diagonal?

8.76"

The ladder of a slide measures 10, the slide 14, and it covers 13’ of ground from base of ladder to tip of

slide. How steep is the slide?

FARTS OF A TRIAMGLE
FROBLEM TYPES:
1=RSA. Z=S5AS. 3=AARS
4=55H, 5=555, &=END
EMTER FROELEM TYFE? 2
EMTER AMGLE. SIDE. HHHLE’ B.76.90, 8,78
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SIDE 1 = 12,3839

OPFOSITE ANGLE= 26 DEGREES
SIDE 2 = B.7V6

OPFOSITE HHGLE— 43 DEGREES

SIDE 3 =
OPPOSITE

l.['—l

AMGLE= 45 DEGREES

EMTER FROELEM TYPE? 5

EMTER AMGLE. SIDE. HHULE? 18,13, 14

SIDE 1 =
OFFOSITE
SIDE 2 =
OFPOSITE

b} "l"‘t"
P

e 1 3 o Y
;Lu*.ﬁ
i

™ l'"‘
m m
i H
)

.:.

SIDE 2 = 14

OFFOSITE AMNGLE= 73

ENTER FROELEM TYFE?

DEGREES
827 DEGREES
&34 DEGREES

i REM - OFTIOH *4—°=.14q—4ﬁt.:ﬂ ;
TRIAMGLE"

i8

L) I %

Jou 03 00
—
ey’

f

0
o=
Conale’

RO RN
Ful tede et
e L Niane

PRINT "FARTS OF A

REM - SET COMYERSIOW FACTOR FOR COWVERTING DEGREES

C=, 817453329327
FEINT "FROBLEM TYPESY

B =

H-11~H'1?#ﬂ

IMPUT AL32.ACE
Hqﬁ}:ﬂ%f #L

IHPUT SC13,5¢22,A0L)
AL 1I=ACL T
SIHSIMCACL DD

...n_ l

FEINT
FRINT
FREINT
FRINT

DEH . I LI K
IHT'.'I*#;DBu+.5'

"DEGREES"

3 HEHT I

END

"OFFOSITE AMGLE=":

1860

EFS~EV6. 315,485

TO READIAMS



Analysis of Two Vectors

) ]
UZZL/[Or /DEVL’._. L{"; ,,),VA_';Y?

This program calculates the angle between two given vectors, the angle between each vector and axis, and the
magnitude of each vector. The vectors are given in three dimensional space.

Example:

Find the angle (8 ) between a diagonal of a cube and a diagonal of one of its faces. The cube measures

4x4x4,

{0,4,0)

{0,4,4)

(4.4,0)

(0,0,0)

ANALYSIS OF TWO YECTORS

VECTOR 1:@ X.Y.2? 8.4.4
VECTOR 2: X.Y.27 4.4.4

VECTOR 1

MAGHITUDE : 5.65685425

ANGLE WITH X-AXKIS: 50, 0e0anas
ANGLE WITH Y-AXIS: 435, 0006004
ANGLE WITH 2Z-AKIS: 45,08000004

VECTOR 2

MAGNITUDE : 6.92828323

ANGLE WITH X-AXIS: 54.7356188
ANGLE WITH Y-AXIS: 54.7356168
ANGLE WITH Z2-AXIS: 54.7356188

'ANGLE BETWEEN YECTORS: 35.2643%

MORE DATA C1=YES.8=N0)? @

(4,0,0)

{4,4,4)

(4,0,4)

16 PRINT "IHAMALYSIS OF TWO YECTORS"

28 PRINT
28 DIM XC2),Y 22, 202) M2

39 REM - STATMENTS 48 TO 7@ REQUEST VECTOR COORDINATES

40 PRINT "WECTOR 1: X.Y.2%:
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28 INPUT XO1),%(10.2(1)

&8 PRINT "VECTOR 2: X.¥.2";

FBOINPUT KC23.¥(22,.2(22

268 PRINT

23 REM - LOOFP TO ANALYZE VECTORS

38 FOR I=1 TO 2

39 REM - CALCULATE MAGHITUDE. PRINT

1668 MCID=SERCRCTY 12+Y (I 12+2C1 212>

182 REM - IS VECTOR A POINT? IF YES. CRNNOT COMPUTE AN ANGLE
1@ IF M{I>=B THEN 2208

128 PRINT “VECTOR";I

138 PRINT "MAGMITUDE:";MCI>

133 REM - CONVERSION FACTOR FOR RADIANS TOD DEGREES
148 S=357. 2957

142 KEM - CALCULATE ANGLE BETWEEM VECTOR AND X-AXIS, PRINT
136 J=XCIx/MCID

168 FRINT "AHGLE WITH X-AXIS:“:

le2 IF J=@ THEM 167

165 PRINT ATHC(SRRCI-J1233/J)%S

lee GOTO 170

167 PRINT S#n/2

162 REM - CALCULATE AMGLE EETWEEN VECTOR AND Y-AXIS. PRINT
178 J=Y(IX"MCID

188 PRINT "ANGLE WITH Y-RAKIS:“:

122 IF J=8 THEM 187

185 PRINT ATH((SORO1I-JT220/T0%S

186 GOTO 158

187 PRINT S#nm/2

1582 REM - CALCULATE ANGLE BETWEEN YECTOR AND Z-AXIS, PRINT
198 JI=ZC13AMCTD

288 PRINT "ANGLE WITH Z-AXIS:";

£82 IF J=8 THEN 287

285 PRINT ATHC(SERCI-J1223/T0%S

286 60TO 214

2687 PRINT S#w/2

218 FPRINT

228 MEXT I

=38 J=@

£33 REM - IF EITHER YECTOR A POINT, CANNOT COMPUTE ANGLE
248 IF M(1x=@ THEN 318

258 IF M(2>=8 THEN 318

232 REM -~ CALCULATE AMGLE BETWEEN VYECTORS

268 J=(XC10EX(2I+Y (1R (20421 0HZC2D ) /ML) M(2)

267 REM - ARE VECTORS PERFPENDICULAR?

2r@ IF J<&0 THEN 386

280 J=906

298 GOTO 218

233 REM - CALCULATE ANGLE IN DEGREES, PRINT

308 J=ATN(SERC1-J122/J2%S

318 PRINT "ANGLE BETWEEN YECTORS:";J

2@ PRINT

329 REM - RESTART OR END PROGRAM? USER INPUT REQUIRED
338 PRINT "MORE DATA (1=YES.@Q=N0>";

348 INPUT 2

228 IF Z=1 THEN 4@

368 END
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Operations on Two Vectors

(A€ o T

This program performs four operations on two vectors given in three space. The operations performed are:

1) Addition

2) Subtraction

3) Scalar (dot) product
4) Cross product

Example:

Vectors are drawn from the origin to two points A(5,-1,2) and B(1,4,9). Add, subtract, and find the dot and
cross product of these:vectors.

OFERATIONS OM TWO VECTORS

VECTOR A: X.%.27 S.-1.2
VECTOR B: X.¥.27 1.4.9
A+k= & ., 3 11

H-B= 4 ,~& .-7

H.B= 13

FA%E=-17 :-43 ., 21

MORE DATA? C(1=YES.@8=MH02? @

10
28
=8
48
58
&8
e
TS

a
b
a3
ol
35
29
lod
169
118
115
126
123
136
140
158
a8

2

g

FRINT
PRINT
PRINT
INPUT
FRINT
INFUT
PRINT
FEM -
PRINT
PRINT
REM -
PRINT
FRINT
REM -
FRINT
REM -
FRINT
PRINT
PRINT
REM -
PRINT
INFUT
IF Z=
END

"OPERATIONS ON TWO VYECTORS®
"WECTOR A: X.Y¥.2";
®i,¥1.21

"WECTOR B: X.Y.2";

R2,¥2. 22

FERFORM VECTOR ADDITION,
"A+B=YRleR2 L iV IHYES
Mati21+22

FPERFORM VECTOR SUBTRACTION. FPRINT RESULTIMNG VECTOR COORDIMATES
"A-EB="iX1-K2i . ivl-Yes

At Z1-22

CALCULATE DOT FRODUCT, PRINT

"A.B="; K1EXZHYIRYE+I 1 RZ2
CRLCULATE CROSES PRODUCT., FRINT RESULTING VYECTOR COORDINATES
E1HX2-KI1HZ2; ", " X122~y 1¥X2

"A¥B=";Y1kZ2-J1¥Y2; " "
RESTART OR END PROGRAM? USER INPUT REQUIRED
"MORE DATA? (1=YES,B=N0)>";

-
-

1 THEN z@

PRINT RESULTING VECTOR COORDIMATES
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Angle Conversion: Radians to Degrees

This program.converts an angle given in radians to degrees, minutes and seconds.

Example:
How many degrees, minutes and seconds are there in an angle of 2.5 radians? In 118 radians?

ANGLE COMMERSIOW: RADIANS TO DEGREES

CENTER @ TO END THIS FROGRAM)
AMGLE IN RADIANS? 2.5

DEGREES = 143
MINUTES = 14
SECONDS = 22,82

AMGLE IN RADIANS? 118

DEGREES = 2248
MINUTES = 54
SECOHDS = F.15

ANGLE IM FRDIAMST @

PRINT"IAMGLE CONVERSION: RADIAMS TO DEGREES
FRINT

FRINT "(EMTER & T0O END THIS FPROGRAM»"

FRINT "AMGLE IM RADIAMHSY:

INFUT R

KEM - TEST FOR EWD OF FPROGRAM

IF R=8 THEN 17&

FEM - CONYERT RADIAMS TO SECOMDS
A=3600%1 S0%F

FEM - CALCULATE HUMBER OF WHOLE DEGREES
I=INT{RA"3680

FEM - CALCULATE HUMEER OF FULL CIRCLES
Di=INT(DA,3882

FRINT

FEM - CALCULATE DEGREES OF AMGLE WITHIN 388 DEGREES. PRINT
118 FRINT " DEGREES =";D-360%D1

119 REM - CARLCULATE MIMUTES, FRIMT

128 PRIMT " MIMUTES =";

125 PEINT IHTOCR-DIS0E) /SR

129 FEH FHL:ULHTE ELDHDS FUUHD OFF. FRIWT

=od g 1Ty i O Ll o] s

SX R RN W W R R W o R Ry X RN

s bk et LI L0 00
Dor U

e
L

W 131

146 FF;HT " —ECDHB- —“;
145 PRINT INTC100%5+,50/166

-l.I
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158 PRINT

159 REM - RESTART FROGRAM
168 GOTO S8

178 EMD

OPTION

You may prefer your answer in degrees and decimals of degrees rather than degrees, minutes and seconds.

The program changes necessary are listed following the example below.

Example:

How many degrees are there in an angle of 2.5 radians?
AMGLE CONVERSION: RADIAMS TO DEGREES
CEMTER @ TO EMD THIS PROGREAM:

AHWGLE IH RADIANSTY 2.5
DEGREEES = 143
AHGLE IM RADIAMS? @

1 REM - OFTIOHN 118
18 PRINT"IRHNGLE COMMERSION: RADIAMS TO DEGREES

3 FRINT " DEGREES ="
PRINT IHTC(D-36EHD1 #1068+, 5,108
3 PRINT

s ot ke ke ke
] o & 8 M s e (o e
VY e S 00

-
o)

EHI

1 REM - CALCULATE DEGREES OF AMGLE WITHIN 266 DEGREES. FPRINT
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Angle Conversion: Degrees to Radians

This program converts an angle given in degrees, minutes and seconds to radians.

Examples:

An angle

dians?

measures 30 degrees, 5 minutes and 3 seconds. What would be the measure of this angle in ra-

What would be the radian measurement of two angles measuring 278°, 19°, 54" and 721°, 0", 0""?

ANGLE COMVERSION: DEGREES TO RADIANS

cTO EHMD.
ANGLE IN DEGREES. MINUTES, SECOHDS:

38,353,323

RADIANS

EMTER B.8.8)

= L 525067EE5

ANGLE IW DEGREES. MIMUTES. SECONDS:

T o2TE
278,19,

RADIANS = 4.S5578833

AMGLE IN DEGREES. MINUTES. SECONDS:
7 721.0.0

RADIAHS =

AHGLE IN

K E' E' E'

wd 4

LB174514931
DEGREES. MINUTES. SECONDS:

1o
268
a8
464
45
b5
28
&8
)
20
20
93
166
lgs
l1ia
11°
1z
125
136
139
146
156

64

PEINT
PRINT
PRINT
PRINT
FEINT
IHNFUT
REM -

IF D
IF M

"THNGLE CONYERSION: DEGREES TO READIAME

"(TO END. ENTER B.8.,82"
"ANGLE IM DEGREES. ":
"MINUTES. SECONWDS:"
M=

TEST FOR EHWD OF PROGEAM
8 THEMW 18

8 THEH 18

IF S8 THEM 108

GOTO 1
FEM -

b5
COMVERT DEGREES. MIMUTES., SECONDS TO DEGREES

A=D+MS60+5 2680

REM -

R=INTL

REM -
8 PRIMT
FRINT
PRINT
REM ~

CALCULATE HUMBER OF COMPLETE CIRCLES
A28

CALCULATE ANGLE WITHIW 368 DEGEES. PRINHT
"RADIANS =";

H*- E'il—..q‘-‘ '3_ —'R*b- 2:::::18-’-.'

RESTART FROGRAM

GOTO 4@

END



OPTION

It may be more convenient for you to enter the angle in degrees and fractions of degrees rather than
degrees, minutes and seconds. The program changes necessary are listed following the example below.

Example:
How many radians are in an angle measuring 33.08°? 90°?

SHGLE COMVERSION: DEGREES TO RADIANS

¢T0O EMD, EMTER @L0.02
AMGLE IM DEGREES:T 2N

SADIANS = JSFT304852

1)
-

fex ]
)

L R AR RN
)

L%

SHGLE IM DEGREES: T 98
SADIAMS = 1.37687%:1

AMGLE IN DEGREES:? @

1 REM - OFTIOW 38-28

1@ ERIMT "RMGLE COMYERSION: DEGREES TO RADIAME
28 FPRINT

ap PRIMT "oTO EMD, EMTER 8.8.00°

40 FRIMT "AMGLE IM DEGREES. "

m@ IMPUT A

5o REM - TEST FOR EMD OF PROGEAM

8 IF A=8 THEW 138

189 REM - CALCULATE HUMBER OF COMPLETE CIRCLES
158 EMD
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Coordinate Conversion

This program converts the coordinates of a point given in Cartesian coordinates to polar coordinates, and
vice versa.

The formulas for the conversions are:

r o= Vx?+y2

A = arctangent (y/x)
x = recosine(A)
y = resine(A)
where: x = abscissa . .
y = ordinate Cartesian coordinates
r = magnitude of ray | di
A = angle (in degrees) polar coordinates

Examples:
Find Cartesian coordinates of the point (2,30.5°) given in polar coordinates.

If a point is at (7,18) in the Cartesian system, what are its coordinates in the polar system?

A point is located at (0,-46.8). What is its location in polar coordinates?

COORDINATE CONVERSION

¢ 1=CARTESIAN TO POLAR>
{~1=POLAR TO CARTESIAN)
¢ B=END PROGRAM>

WHICH DIRECTION? -1
F.A? 2,38.5
»=1.72 % = 1.82

WHICH DIRECTION? 1
X.Y? V.18

R =18.31 . A = 68,75
WHICH DIRECTION? 1
XM BL-46.8

F=46.8 , A = 270

WHICH DIRECTION? @
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i@
28
28
6
=6
b b
(=15
e
bl

Lol

29
96
ety

fad bk fude et el et feb '\l‘:'
IO O e oy RS o]

03 L)

(RN R R RN Il on ]

[Rrs
S
=

27
288
298
288
318
318
313
326
338
339
=48
342
3508
352
368
3635
362
37

380

FRINT "QCOORDIMATE CONVERSION®

FRINT
PRINT " ¢ 1=CARTESIAN TO POLARX"
FREIWMT * (~1=POLAR TO CARTESIAN"

FEINT " { B=END PROGRAM>"
PRINT

PRIMT "WHICH DIRECTION®:
IMFUT T

REM - END PROGRAM?

IF D=8 THEHM 3&8
REM — DIRECT PROGRAM TO PERFORM PROPER CONVERZION

IF DI=-1 THEHW Z28
REM - COMVERT FROM CRRTESIAN COCORDIMATES TO POLAR COORDINATES
REM - EMTER CARTESIAN COORDIMATES (ABSCISSA. ORDINATES

FRINT "x.¥": ,

INPUT w.Y

REM — POINT OH Y-RXIS?

IF ¥=8 THEHW 178

REM - POINT OH &
IF ¥=8 THEH Zef
REM - COMPUTE POLAR COORDINATES. ROUND OFF. FRINT
FRINT "R =":INT{SGNCHI®SAR(H T2+ T20% 108+, 50, 188, " . "
PRINT " A ="iINT{ATHCYSRr#120/ mlBg+, 50108

GOTO 55 '

REM — FOINT IS ON Y-AXIS: AT ORIGIMY

IF ¥=8 THEH 248

FRINT "R =" ABS(Yy:".":

3 REM — IS FOINT ABOME OR BELOW ORIGINY

IF Y@ THEN 228
FRINT " A = 2@"
GOTO_ S5
PRINT " A = 27a"
GOTO 55

9 REM - POINT IS AT ORIGIH
A PRINT "R = 8, A = 8"

A GOTO 35

3 REM - POINT IS ON X-RXIS

PRINT "R =" ABSCKx ;" "

REM - IS5 POINT TO LEFT OR RIGHT OF DRIGINY

IF X{8 THEM z88

PRIMT " A = @

GOTO 55

PRINT " A = l1&8"

GOTO 355

REM - COMWVERT FROM POLAR COORDIWATES TO CARTESIAN COORDINATES
REM - ENTER POLAR COORDINATES <MAGHITUDE OF RAY. AMNGLEX?

PRIMT "R.R":

INPUT R.HA

REM - COMVERT FROM DEGREES TO RADIANS
M=(A~INT(A/3680 %300 1 ¥r. 108

REM - CALCULATE CARTESIANM COORDINATES. ROUND OFF. FRINWT

FRINT “"x ="

FRINT INTCR¥COS(MI#186+,.52"1
PRINT ", ¥ =",

FRINT INTOCR¥SINCMI#188+,50108
REM - RESTART PROGRAM

GOTO 35

END

—

A ;

]
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Coordinate Plot

This program plots points on a set of coordinate axes. You must provide the x - and y -coordinates of all
points to be plotted, the endpoints of the x - and y -axes, and the increment between points on each axis.

The graph is unconventional in that its x -axis runs vertically while its y -axis runs horizontally. In addition,
the axes do not necessarily intersect at zero. A reminder as to where the axes intersect is printed at the top of
each graph.

The limit on the number of points plotted may be increased or decreased by altering statement 30 in the
following manner:

30 DIM XN+, YIN+D

where N = the maximum number of points you wish to plot.

The length of the y-axis is limited by the width of the output device. This program tests for a length not to exceed
the width of the PET screen, 40 spaces. The test at statement 90 may be altered to accommodate the 80-column
CBM screen. If using a CBM with an 80-column screen you might enter:

90 IF B2<=78 THEN 120

Example:
The heights of twelve men and their sons are recorded in the table below. Plot the data points.

father | 65 |63|67]64)|68|62|70]66]68{67|69 |71
son {68)66)68]65/69(66/68|65)71|67[68]70

height in inches

COORDIMATE FLOT

K-AXIS: LOWER ENDPOINT.

UPPER ENDFOINT. IMCREMENT? 22,32.,.5
Y-HxIS: LEFT ENDPOINMT,

RIGHT ENDPOINT, IMCREMENT? 22.33..5
HMUMBER OF POIMTS? 12

COOREDINATES OF POINT 1 7 25,28
POINT 2 7 23.26
POINT 3 7 27.28
FOINT 4 7 24,25
FOINT S 7 28.29
POINT & 7 22,26
POINT ¢ 7 28,28
POINT & 7 26,25
POINT 9 7 28.31
POINT 18 7 27.27
POINT 11 7 29.28
POINT 12 7 21,36
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IMTERSECTION OF ARES AT ¢ 22 . 22

o

=

'EEEREEEEEEEEEEEEENEEEREEIEJ

+

s 0 00 0 00 =)
MW Om

=

[Uy S Y
00 o0 s
0 R

139
148
149
158
1e6
170
172
186
126

L
y

PRINT “IXOOREDIMATE FLOT

PEINT

REM - DIMENSIOW OF X<> AND ¥{» SHOULD BE LIMITED TO (N+13;

FEM - WHERE H=THE HUMEER OF POINTS BEING PLOTTED. MAKIMUM LIMIT 22
DIM HC1880,Y016a8)

3 REM - IHPUT INFORMATION TO SET UP RRES

FRINT "¥-A¥IS: LOWER ENDPOIMT.™
FRINT "UPPER ENDPCOINT. INCREMEHT":
INFUT AL.AZ,A3

PRINT "Y-AXIS: LEFT ENDPOIMT."
PRINT "RIGHT ENDPOINT. INCREMENT":

INFUT B1.BZ.EB3
E2=(BZ-B1)/B3
REM - %-AXIS TOO LONG FOR OUTPUT DEVICE? IF YES. CHANGE ENDFOINTS
REM - OR IHCREASE INCREMENT

IF Bz2<=4@ THEN 120

PRINT "¥-RAWGE TOO LARGE"

GOTO &6

PRINT "HUMBER OF FOINTS":

INPUT M

REM - WO POINTS TO PLOT? END PROGRAM

IF N=@1 THEN l&7@

REM - TOO MAHY FPOINTS? IF YES. REEMTER NUMEEE OF FOIMTS
IF H{=99 THEHW 180

PRINT "TOO MANY POINTS"

GOTO 120

REM - LOOP TO INPUT X.¥ COORDIMATES FOR ERCH FOINT

FOrR I=1 TO N

IF I>1 THEM 226
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SoG

FRINT "COORDINATES OF POINT ";1.
GOTO_ 238

PRINT " POINT " 1:

INPUT H(Id, ¥(ID

REM - ROUND OFF ERCH X.¥ TO NERREST IMCREMENT ON ANIS
KCId= INTCCHOID-A1D A3+, 5

YoIr= INTCCPEID-B1) B3+, 5

NEXT 1

REM - CALCULATE ADDITIONAL X AMD ¥ COORDINATE
YONHLI=INT CB2+. 50+1

KON+1D=INTCCAZ-A1 A3+, S3+1

FRINT

REM - HOTE WHERE AXES CROSS

FRINT "INTERSECTION OF AMES AT "

PRINT AL;". ":E1:"3"

FRINT

REM - SORT COORDINATES: REORDER ¥¢1» TO H¢M) SMALLEST TO LARGEST
FOR J=1 TO N

FOR I=1 TO N-J

A=K(ID

= (1)

C=R (1410

D=¥Y{I+13

IF A<C THEM 436

HOID=C

(1=

seI+10=A

YiI+10=B
MEXRT I
MEXT J
FEM — MNEWT FOINT TO BE PLOTTED STORED INM T
T=1
REM - SKIF POIMTS QUT OF =-FOSITIVE RAMGE
FOR F=8 TO M-1
IF X(P+132>=8 THEN (Q=F:P=H
gEﬁT F
=
REM - LOOF TO CALL UP EACH X-IWCREMEMT FOR LIMES OF PRINT
3 FOR I=6 TO INTC{AZ-A13AA3+.5)
T=T+F :
REM — COUNT NUMEER OF FOIMTS TO BE FLOTTED OW EACH LIME IN P
F=@
REM - ALL POINTS PLOTTED?
IF T>M THEH 54@
REM -Tﬁ—vﬁLgErDHnK—LIHE? IF YES. TEST FOR ¥
seTa=l T e 5
&EH - FI&Sf EfHE? IF YES. Y-RXIS MUST BE PLOTTED
IF I=8 THEN S78
REM - PLOT X-AXIS
FRIMT "#";

GOTO 1848

S=N+1

GOTO 2@

FOR L=T TO N

REM — NEXT POINT PLOTTED OM SAME LINE
IF ®CL3<=K(T» THEN P=F+]

MEXT L



629 REM - PLOT ONE FPOINT

aa@ IF P=1 THEN 728

638 REM - LOOF TO SORT Y-COORDIMATES WITH EBUAL ¥-COORDINATES:
£39 REM - REORDER SMRLLEST TO LARGEST
&48 FOR J=1 TO F

&56 FOR L=1 TO P-J

&8 D=Y{T+L-1>

Ta B=Y(T+L>

a8 IFDC=EF THEM 718

o8 Y T+L—-1>=E

a8 Y{T+L =D

718 HNEXT L

Tan MEXKT J

736 FOR L=8 TO P-1

7468 Z=Y(T+L>

=49 RPEM - TEST FOR OUT-0OF RANGE Y-COORDINATE
7SE IF Z>=8 THEMN 778

Teg HEXT L

9 REM - POINT TO EBE FLOTTED OM ¥-ARIS?
@ IF I=0 THEN 216

9 REM - POINT TO EE FLOTTED OH Y-AKIS?Y
@ IF Z=0 THEM 280

789 REM - PLOT ®-HKIS

TR PRINT"#";

8868 IF L=F-1 THEH &v0

216 FOR J=L TO P-1

219 REM - TEST FOR OUT-OF RAMGE Y-COORDIMATE
228 IF Z>Bz2 THEN 1848

829 REM - BYPASS DUFLICATE COORDIMATES
238 IF ¥YiT+J)=Z THEHW Bc8

839 FEM - PLOT FPOINT

248 PRINT TRABC(Z»:"+":

858 Z=Y(T+J>

368 HEXT J

859 REM - TEST FOR QUT-0OF RANGE Y-COORDIMHATE
878 IF Z<8 THEN 1848

28 IF Z2>B2 THEW 1846

889 REM -~ PLOT POINT

298 PRINT TRE(Z»:"+":

208 GOTO 1846

218 S=T+L

219 REM - LOOP TO ESTRELISH PRINT FOR FIRST LIME
228 FOR J=0 TO B2

929 REM - POINT TO BE PLOTTED?Y

IF ¥{5x<>J THEH 181@

REM - PLOT POINT

PRINT"+":

REM - BYPASS DUFLICATE COORDIMARTES
FOR K=5 T0O T+P-1

IF YiE»=¥Y({S8>s THEN 3230

S=K

GOTO 19828

NEXT K

igpa GOTO 1826

1869 REM - PLOT Y-ARIS

18168 PRINT"#";

1828 HEXT J

0 = = 1y

B

T

I B 2N Y

AL A A L D LD
S5 S ED 0 S

LR il B gt



1629
18360
1832
18408
1856
1859
10606
1878

72

REM - LABEL Y-AXIS

FRIMT"Y";

REM -~ ADVANCE OUTPUT DEVICE TO NEXT LIME
PRINT

MNEXT I

REM - LABEL X-AXIS

FRINT"X™

END



Plot of Polar Equation

This program plots a given function in polar coordinates. There are up to 90 points plotted, one every four
degrees. (Some points may overlap.)

The graph is conventional in that the x-axis runs horizontally, the y-axis runs vertically, and they intersect
at zero. You need only specify the absolute value of the endpoints.

The increment between each point on the x- and y-axes is adjusted so that a value of one on either axis is

equidistant from zero. This allows the function tobe plotted with minimal distortion. An adjustment of each increment
is necessary because of different spacing horizontally and vertically on the PET screen.

It is necessary for you to enter the function to be plotted before you run the program. The function must be
entered as a function of d. f(d) will be entered and set equal to F at line 130. For example, the function
f(d) =2-(1-cos(d)) will be entered as follows:

130 F=2#(1-COS(D))
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Example:

Plot the equation f(d) = 2+(1-cos( d)).

138 F=2%(1-COS(D>>
FLIM

PLOT OF POLAR EQUATION

AESOLUTE VYALUE OF ENDPOINTS? 4

ITHCREMEMNT OF X-AXIS = ,285714286
INCREMENT OF Y-ARIS = , 333333333

*%% FLERSE WAIT A FEW MIMUTES

FOR THE GRAPH TO AFFEAR *#%

+ +

+ + +

+ 4+ 4+ + +
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PRIMT “rFLOT OF POLAR EQURTIONY
FRINT
REM - COORDIMATE ARREAYS SET FOR 28 FOINTS:
REM - OME F'TFH S-COORTIMATE IS CALCULATED IM PROGEAM
i =y R 5
2 REM - HUHEER OF FPOIMTS TO BE CRLCULATED
1 H=30
REM - ARSOLUTE WALYUE OF ALL EMDPOINTS ARE EQUAL
CRIMT "AESOLUTE WALUE OF EMDPOIMTS®S
IHPUT =
RINT
'- 4—44

wi=12

REM - CRLCULATE Ihl’EhEHT— OF BYES ACCORDING TO CHRARACTERS FER AXKIS

R L I
W I Y]
b’ oonla’

1 RN K] I:Ifl

X%
at

d Ty U0 e foe D0 LS PR3
xRS l e R A

T L0 Ty LT T T

o

G PRIMT "IMCREMEMT OF H-fARIS =".Z2 %1
8 PRIMT "IHCREMEMT OF ‘r'-H?-iIEi =102
Be PRIMT

B4 FRIMT "s#%% FLEASE WAIT A "

GBS PRIMT "FEM MIMUTES®

RS PRIMT "FOR THE GRAFH TO APPEAR#®®S"

FOR I=1 TO M

BREM - COMVERET LDEGREES TO ERDIAMS

I=, 08981 32317#]1

FEM - EHTEF FULTI“H HERE CF="FLUMCTION"?
PRIMT YEHTER FUCTION AT LIME 1Zz@!"

=EM - !HhCULHTE EACH FHETE_IHH IUDFJIHHTc
REM - ROUMD OFF TO MEAREST IMCREMEMT ON A=IS
WA W T a=TNT OO CF#005:. D*._+1 +“L'+.J'

W TamIHTE CC-FRSINC D A2+1 081 04,50

HEXT 1

REM ~ SORT COORDIMATES: REORDER Yold 7O YoM SMALLEST TO LARGEST
FOR J=1 TO H

FOR I=1 TO W-J

F=wdIs

B._.Ill I,

IF Bo=%({I+1> THEH Zc8

wola=s(I+1n

WiTa=oI+ln

; *L+1 1=A

?{I+1}=E

HEST 1

HEST J

REM — MEST POIWT TO BE FLOTTED STORED IMT
T=1

REM - SKIP POINTS OUT OF Y-POSITIVE RAMGE
FOR P=G TO M-

IF YoP+13>=0 THEN 2208

HEET F

REM - LOOF TO CALL UP EACH Y-IHMCREMEMT FOR LIMES OF FRINT
FOR I=0 TO Y12

T=T+F

REM - WUMEBER OF POIMTS TO BE PLOTTED OW EACH LIME STORED IM F
F=@

REM — ALL POIWMTS FLOTTED?

IF TxH THEM 278

REM - Y-VALUE OH Y-LIME?Y

IF Y{T»=1 THEHN 42 o5
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REM — FRINT #-AXIS

IF I=Y1 THEN 488

FEM — PRIMT Y-AXIS
PRINT TRE{HE1M ™"
GOTO 2el

S=H+1

GOTO 7440

FOR L=T TO N

REM -~ MEXT FOIMT TO EE PLOTTED ON SAME LINE?
IF YWOLs2%(T» THEN 458
F=F+1

HEXT L

IF F=1 THEH 568

REM — LOOP TO SORT X-COORDINATES WITH EQUAL ¥Y-COORDIMATES:

FEM — REORDERE SMALLEST TO LARGEST
FOR J=1 TO P

FOR L=1 TO P-J
C=xiT+l—-13

A=s 0 T+L2

IF C<=A THEH S48
wiT+HL—1 =R

BLT+L =0

HEST L

HESXT J

REM - PRINT H-AXIS?
IF I=¥1 THEM 73@
L=-1

=i

FOR K= TO P-1

REM — MORE THAM OME FOINT TO BE PLOTTED AT SAME POIMT OM GRAFHT

IF B{T+K>=L THEMN &24 :
=T+

REM — PLOT POINT TO THE LEFT OF Y-AXIS?
IF L=¥1 THEH f&B

IF L<41 THEMW &7Q

IF =1 THEHM &76

FEM — PRINT Y-RXIS

FRINT TAECK1» ;"

a=1

FEM - POIMT QUTSIDE OF POSITIVE X~-RAMGE?
IF L>E1%2 THEMN 268

FEM - PLOT POIMT

FRIMT TABCL ;i "+v;

HEST K

IF S=1 THEN &&8

FEM - FRIMT Y-RXIS

FRINT TABCK1»;"|";

GOTO 266

S=T

REM - LOOFP TO FRINT LINE OF X-AXIS

FOR J=0 TO X1#%2

IF H(5)I>J THEM 8306

3 EEM - PLOT POINT ON X-AXIS

FREINT "+";
FOR K=5 TO T+P-1
IF Hi{K»=H{S» THEN 210

S=K
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GOTO 84

HEXT K

GOTO 848

REM — PRINT X-RXIS
FRINT "=

HEXT J

REM - LABEL X-AXIS
FRINT "%";

PRINT

HEXT 1

REM - LABEL Y-AXIS
PRINT TRECX1): "™
END
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Plot of Functions

This program calculates and plots up to nine functions. All functions must be functions of x , and all will be
plotted on the same set of axes.

To set up the axes you must input the endpoints of the x - and y -axes. You must also state the increment
by which the points on each axis are to be increased.

The graph is unconventional in that its x -axis runs vertically while its y -axis runs horizontally. To read the
graph you must either turn your output 90° counterclockwise or mentally adjust to the change in convention.

The graph is also unconventional in that its axes do not necessarily cross at zero. A reminder as to where the
axes cross is printed at the top of each graph.

You must enter the functions to be plotted as program statements prior to running the program. Statement
numbers 221 to 229 are reserved for this purpose. Functions must be entered in the number sequence Y(1),
Y(2).. .. Y(9). For example, if you wish to plot the functions f(x) =2x + 1 and f( x) = /X, you must type:

221 Y(1)=g#x+1
222 Y{2)=5GR(X)

The length of the y-axis is limited by the width of your output device. This program tests for a length not to exceed

the width of the PET screen, 40 spaces. The test at statement 140 may be altered to accommodate the 80-column CBM

screen. For example, an 80-column CBM screen will accommodate a graph 78 spaces wide by cha nging statement 140
to:

140 IF Y24=78 THEN 170

Example:
Plot the equations f{ x ) =cos( x ) and f( x ) =sin{ x ).

221 YO1la=C0S(K)
222 WO2)=5INCK
RUN

FLOT OF FUMCTIONS

NUMBER OF FUNCTIONS? 2

“-AXIS: LOWER ENDPOIMT.

UPFER ENDPOINT. IMCREMENT? -5.5,.25
Y-AxIS: LEFT ENDPOINT.

RIGHT ENDFOIMT. IMCREMENT? -2.2..25
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18 PRINT "TPLOT OF FUNCTIONS"

28 PEINT

28 REM - HUMEBER OF FUMCTIONS WHICH CAW BE PLOTTED IS LIMITED TO =

38 DIM Yo30,A%C11D

48 FOR I=1 TO 11

43 REM - GET YALUES FOR Af$-ARFEAY FROM DATA TAELE AT STATEMENTS 478-47
S8 KEERD AR$FCI

58 HEXT I

€9
78
26
58

23

104
118
115
1268
129
136
156
139
146
156
leg
ive
1z
189
150
195
b
=14
2139

-y
ey
T e

236

=23

248
258
-‘529

L

=6
Z69
=7
=56
289

80

REM - STATEMENTS 72 TO 128 REQUEST USER INPUT
FRINT "HUMEER OF FUNCTIONZ®;

IMPUT H

FRINT "s-AxIS: LOWER ENDPOINT.®

FREINT "UFFER ENDPOIMT. IMCREMENT":

IMPUT H1.52.%3
FRINT “¥-AXIS: LEFT EMDFQINT. "

FPRINT "RIGHT EMDPOINT. IMCREMEHWT":

INPUT ¥1.%¥2.v=

REM - CALCULATE HUMEER OF SPACES OM Y-AXIS

Ya=(Yz-y1 /Y3

REM - TEST FOR A Y-AXIS TOO LOMG FOR OUTFUT DEVICE.

REM - IF YES; THEM LESSEN RAMGE 0OF IHMCREASE IMCREMEMT

IF Y2<{=36 THEN 178

FRINMT "¥-RAMGE TOO LARGE"

GOTO 11@

PRINT

FPRINT

REM — MAKE MOTE OF WHERE AXES CROSS

PRINT “"H-AxIS CROSSES Y-RXIS "

PRINT "AT Y=";Y¥1

FRINT " AXIS CROSSES X-AXIS *;

FRINT AT ®=";X1:FRIHT

REM — SET UP LODP TO READ VALUE AT EARCH ¥-IHCREMEMT

FOR ®=K1 TO ¥2 STEF %3

REM — FUMCTIONS ¥(1» TO Y¥{2) SHOULD EE ENTERED AT LIMES 221 TO 229
FOR I=1 TO M

REM - ESTAELISH THE ROUWDED VWALUE OF ¥ FOR EACH H-IHCREMEMT YALUE
WIns INTCCYCI =Y Y5+, 50

HEXT I

REM - LOOP TO READ YALUE OF EACH Y-INCREEMENT

FOR I=6G TO vo

REM - S COUMTS THE HUMEBER OF YALUES AT EARCH Y-IMCREMENT FOR EACH
S=i

FOR J=1 TO M

REM - PLOT A POINT ON THIS SPOT? IF YES, STORE FUMCTION HUMEER IHM T
IF ¥(J2<>1 THEM 226

S=E+1

T=1

HEXT J

REM - TEST FOR NUMEER OF FOINTS TO PLOT ON EACH SPOT;

REM - IF 8 PRINT "+" (FIRST LINE OMLY». IF 1 PRINT FUWCTION MUMEER.
REM - IF 2 OF MORE PRIMT "%

IF >3 THEN =6@

PRINT R$C¢SGHCII+18);

GOTO 460

IF §>1 THEN 39@

FRINT A$ ¢T>;

GOTO 400
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FRINT "#%;

HEXT 1

REM — LABEL AXES AT THE LAST SPACE OW EACH AXES

IF ®xxl THEW 4248

FRIMT "%

REM — ADVAMCE FRIMTER TO MEXT LIME

FPRIMT

REM - PRIMT SPACE IMSTEAD OF "+" AFTER FIRST LIME OF PRINT <Y-RAKIZD
AFCl] =" "

HE=T =

A PRIMT "\"

» I’HTH "1" B Ih:_"" E "‘-'". "4" x "51‘ . |ll5|' s H}."ll

TIRTA "8", 3", "m", o1 "

END
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Linear Interpolation

This program calculates the y -coordinates of points on a line given their x -coordinates. It is necessary to
know coordinates of two points on the same line.

The point is interpolated using the following formula:

ly,-yqdelx-x,)

y=y, +
(x,-x,)

where: x,, vy, coordinates of first point on the line

X, ¥, = coordinates of second point on the line
X = abscissa of point to be interpolated
1% = ordinate of the point on the line with x

. Examples:

A conversion table lists 60°F as 15.56°C and 90°F as 32.22°C. Calculate degrees Celsius of 73°F and 85.6°F.

A new sales tax of 17.56% has been imposed on us. What will be the tax on a sofa which sells for $455.68?

LINEAR INTERPOLATION
X.¥ OF FIRST POINT? €8.15.56
X.¥ OF SECOND POINT? 98,32,22
INTERPOLATE: % = 7 73

¥ = 22,779

MORE POINTS C1=YES.@8=M0>7? 1
INTERFOLATE: ¥

MORE POINTS (1=YES.@=N0O>7? @
HEW LIME <1=YES.8=NO>7? 1

“oY OF FIRST POINT? Q.8

M. OF SECOND POINT? 188.17.5
INTERFOLATE: X = 7 455.68

Y = 79.744

MORE POINTS C1=YES.@=NOD7 @

MEW LIME C(1=YES.@=NCO>7? @
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PRINT "L IMEAR IMTERFOLATION"
FRIMT

REM - EMTER ¥- ANMD Y-COORDIMATES OF TWO POINTS ON THE LINE

PEINT "Lur OF FIRST POINMT":
IHPUT ’1 Y1
PRIMT "su.%Y OF SECOMD POINT".
IMPUT F7 e
REM - EMTER K- EDUFDIHHTE OF POINT TO EE IMTERPOLATED
FRINT "INTERPOLATE: = = "
IHPUT X
REM - CDHF!TE CORRESFONDIING Y-COORDINATE
Wi+ 0 2~Y1 o, AT S I E T
FEM - FUUHD HFF FFIHT
FRINT TABLIZH:"Y = ",
FRIMT IHTOY#1008+, 50,1808
PRIMNT
FRINT "MORE POINTS (1=YES.G=HOX";
INFUT 2
FRINWT
IF Z=1 THEH 7O
FEM — IMTERPOLATE OM AMOTHER LIMEY
FRIMT "MEW LIME {1=YES,B=HO3";
INFUT £
IF Z2=1 THEHW 28
EMT

et
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Curvilinear Interpolation

This program computes y -coordinates of points on a curve given their x -coordinates. You must input
coordinates of known points on the curve, no two having the same abscissa.

The computations are performed using the Lagrange method of interpolation.

The number of known points on the curve which may be entered in the program is limited to 50. You may
increase or decrease this limit by altering statement 30 according to the following scheme:

30 DIM X{(P), Y(P)

where P = the number of known points on a curve.

Examples:

Consider the curve y = x 3 - 3x + 3. You know that the points (-3,-15), (-2, 1), (-1,5), (0,3), {1,1), (2,5), and
(3,21) are on the curve. What is the value of y when x =-1.65 and 0.2?

Given the following points from a sine curve, what is the sine of -2.47 and the sine of 1.5?

(-5,.958) (0,0)
(-4,.757) (1,.841)
(-3,-.141) (2,.909)
(-2,-.909) (3,.141)
(-1,-.841) (4,-.757)
(5,-.959)

CURVILINERR INTERFOLATION

NUMBER OF KHOMM POINTS? 7
by ’r' OF POINT 1 T =215

®.Y OF POINT 2 7 -2.1
by ? OF POINT 3 % ~1.35
d.% OF POINT 4 7 8,3
¥.¥ OF POINT 5 7?2 1,1
b ? OF POINT & 2 2.5
N;? OF POINT ¥ 7 3.2

INTERPOLATE: ¥= ? -1.6€5
Y= 2.437875

MORE POINTS HERE C1=YES,@=NO)>7 1

INTERPOLATE: %= ? .2
Y= 2,488

MORE POINMTS HERE (1=YES.@=NO7 |
AMOTHER CLURVE (1=YEZS.0=NO>7? 1
HUMBER OF KMOWN POINTS? 11

#.% OF POINT 1 2 -5..958
¥, OF POINT 2 7 —-4,.757
H.Y OF POINT 2 ¢ ~-3.-.141
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? ‘2;—.9@9

7 -1,~-.841

T a.8

7 1..841

T 2..909

? 3..141

A PR Ty
5,-.932

w.Y OF POINMT
.4 0OF POINMT
.Y 0OF POINT
w5, OF POINWT
.8 OF POINT
wa OF POINT
w. OF POINT
woY OF POINT

s
rd

o e LR RS R A R I 2R
3

-
LN |

INTERFOLATE: X= ? -2.47
Y= -.6218333%6

MORE POINTS HERE (1=YES.8=NO)7 1

INTERPOLATE: ®= 7 1.5
3371638

MORE POIMTZ HERE (1=YES,B=N0)7? @
AMOTHER CURVE (1=YES.@=NHO)>7? @

18 FRINT "XURVILIMEAR INTERPOLATION®
268 PRINT
38 DIM H05ad, Y580
PRINT "HUMEER OF ENOWN POIMNTS":
INPUT F
FOR I=1 TO F
PRINT "#.% OF POIMT".I:
IHNPUT WBol2.YOIo
HE=T I
PRINT
PRINT "IMTERPOLRTE: X= ":
IMPUT H
E=8
FOR J=1 TO F
T=1
FOR I=1 TO F
IF I=J THEN 128
T=TE(A-KT 3SR Ta=KI D
HEXT 1
E=B+T#Y (T2
HEXT J

o
A

R Rt B JR A

-
DA ]

-
(v

Lo Do R e
Do e e B v )

L R R R VR
DA R R R )

LN L] r‘._:l frote frode ook oot frnds feobe e fork foed oo
[n

228 PRIMT " Y= "B
28 PRIMT

48 PRINT "MORE FOIMTS HERE?":
5 PRINT "(1=YES.B=NO>":

258 IMPUT C

268 IF C=1 THEM 1aa

[N (X1 I"_|

Ja
A

278 FRINT "AHOTHER CURVE? (1=YES,8=HO>";

288 IHFUT C
258 IF C=1 THEN 4@
3686 EMD
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Integration: Simpson’s Rule

This program approximates the definite integral of a function. The integral is computed using Simpson’s
rule.

The method the program takes is optional: you must supply either the function of the curve or values of the
function at specified intervals. For both methods you must enter the limits of integration and the increment bet-
ween points within the limits.

If the function to be integrated is known, it must be entered before running the program. The function will
be defined at line 50. For example, the function 7{ x ) = x * will be entered as follows:

50 DEFFHNC({X)=X43

Examples:
Find the definite integral of the function f( x ) = x 3 between 0 and 2 with increments of .2 and .1.

What is the integral of a curve between -1 and 1 if the points known are as follows:

(-1,.54) (.25,.969)
(-.75,.73) (.5,.878)
(-.5,.878) (.75,.73)

(-.25,.969) (1,.54)
(0,1)

S8 DEFFHCC{X»=X13
FUN

INTEGERTION: SIMPSON-S RULE

FORMULA: (1=KNOWN. B=UNKHOMN» 7 1
THE LOWER. UPFER LIMITS? 4.2
IMCREMENT OF #7? .2

IMTEGRAL IS 4

mLUM

INTEGRATION: SIMPSON“S RULE

FORMULA : (1=KMOWH., B=UNKHOWH>? 1
THE LOWER. UPFER LIMITS? @.2
INCREMEMT OF X7 .1

INTEGRAL IS 4

RUH
IMTEGRATION: SIMPSON-S RULE
FORMULA: (1=KHOWM, B=UNKHOWH>? 8

THE LOWER. UFFPER LIMITS? -1.1
IMCREMENT OF ®? .25
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FIRST. LAST WALUE OF FCxXO7? .34..04
YALUE OF FOXY AT:

IHTEP“HL 1 (¥=-,75 »? .73

YALUE OF Fox) AT:

INTERVAL 2 (¥=-.5 )7 .878
VALUE OF F(X) AT:
INTERVAL 3 (¥=-.25 )7 .963

VALUE OF Foxy AT:

IHTEE AL 4 (K= @ 27 1

YALUE OF FOXs AT

INTERVAL 5 (H= 25 27 ,969

WALUE OF Fos» AT

IMTERVAL &

Ty
o

|
.
r
-3
[xx]
-4
[2x)

YALLUE OF FoX> AT:

IHTERVAL ¥

=
S
H
=4
n
o
.3
=

IMTEGREAL IS 1.882

18
28
e
4@
49
56
68
7@
50

3kt b (500 00 20 0

t&hﬂﬁ?ﬁ

fe.]

N Y e A LY R RS u I

e e
Jo O3
S u ARy

24

i ot
R
Lol o)

iva
18€
188
1568
288
2639
2l
211
212
=28

236

-—.a-u:,

ﬂ4n
4!"
258

Ll -4~

bt

=293
268

PRINT "JINTEGRATION: SIMPSONS RULE"
PRINT
PRINT "FORMULA: {1=KNHOWH, 8=UNKHOWH " ;

INFUT 5
REM - IF FUMCTION IS KMOWM EWTER AT LINE 5@ (DEFFNC(X3>="FUNCTION®)
DEFFHCUX =x
FRINT "THE LOWER. UFFPER LIMITSY:

IMFUT A.E
FRINT "IWCREMEWT OF ="

IHFUT X1
REM - IMCREMENT MUST DIVIDE INTERYAL INTO EQURL SUBIMTERVALZ:
REM - IF HOT. CHRMGE IHCREMENT

T=(E~-A2 %1 U=INT(T» : IF T{H0 THEH S8

IF 5=1 THEH 138

FEM — FORMULA HOT LHHHN ENTER FUMWCTIOM “ALUE AT INTEGRATION LIMITS
PRINT "FIRST. LAST VALUE OF Foxa™;

INPUT Y1.Y2

coOTo 179

REM - FORMULA KHNOWM: CLACULATE F{X» AT IMTEGRATIOW LIMITS
Y1=FMCCAD

YZ=FHCC(B2

C=8

=0

FEM - LOOF FOR EACH INTERYAL

FOR I=1 TQ (B-AM®1-.3

IF 5=1 THEHW 24&

REM - EWTEE EMOMWM FUNCTION “YALUE AT ERCH INTERYAL

PRINT "VALUE OF F{x> AT: "

PRINT TABC183:"INTERVAL":I

FRINT "{x=";RA+I#x1;"3";

INFUT Y

GOTO 258

REM - CALCULATE Fdk» AT EARCH SUEBIMTERYAL

Y=FHCCA+I¥x1 2

FEM - IMTERVAL EVEN OR ODD7

T2=1/2 R=IMT(T2)

IF T2=R THEM z&@

REM - SUM ALL ODD-IWTERYAL FUHCTION VALUES

C=C+Yy
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=ra
272
25e
230
=22

e
21la

326

88

GOTO 298

REM - SUM ALL EVEN-INTERVAL FUNCTION VALUES
D=D+Y%

HEXT 1

REM - COMPUTE INTEGRAL: PRINT

FRIMT "IMTEGRAL IS";

FRINT K1/2%(Y1+(CkdD+DE2+Y2)

EHD



Integration: Trapezoidal Rule

This program approximates the definite integral of a function. The integral is computed using the trapezoi-
dal rule. You must provide the limits of integration and the number of intervals within the limits.

The function to be integrated must be entered before running the program. The function of x will be defined
at line 30. For example, the function f( x ) = x * will be entered as follows:

30 DEFFNC(X)=X%3

Examples:
Find the definite integral of the function 7{ x ) = x * between 0 and 2 with 10 and 20 intervals.

Find the definite integral of the function 7{ x ) = x -2 between 1 and 2 and 2 and 3 using 10 subintervals.

38 DEFFHCC(RI=X1T3
FLIN

INTEGRATION: TRAPEZOIDAL RULE

(ENTER @.,8 TO END PROGRAM>
IMTEGRATION LIMITS (LOWER.UPFER)>? 8.2
HUMEBER OF INTERVALS? 1@

INTEGREAL = <.84000001

INTEGRATION LIMITS (LOMWER,UPFER>? 8.2
HUMBER OF INTERVALS? 2@
IMTEGRAL = 4.81888001

IMTEGRATION LIMITS (LOWER.UFPFER>? 0.6

368 DEFFNCCXI=1/X12
RUMN

INTEGRATION: TRAPEZOIDAL RULE

{ENTER 8.8 TO END PROGRAM)
INTEGRATION LIMITS <LOWER.UPPER)? 1.2
NUMBER OF INTERVALS?Y 18

INTEGRAL = .5@814335127

INTEGEATION LIMITS <LOWER,UPPER>? 2.
HUMEER OF INTERVALS? 18
INTEGRAL = .177213083

INTEGRATION LIMITS (LOWER.UFPER)>? 8.8

0
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18
28
=9
38
48
b 5

=8

S S S S D

o

[xx]

1
1

1

L S A T X e R 1 o)
LD 0D D

FORSS N R
[

}
149
150
a6
ive
ivs
186
136

S0

INFUT
FEM -

“TINTEGRATION: TRAPEZOIDAL RULE"

ENTER FUNCTION (DEFFNCCXI="FUNCTION")
"1ENTER FUNCTIOW AT LIME Z@1t"
"(EMTER @.8 TO EHMD FROGRAM»"

"LOMER. UPPER LIMITS":

H.B

END PROGRAM?

IF A=E THEM 198

PRINT
ITHFUT
I=4

"HUMBER OF INTERVALS";
M

REM — D IS THE SIZE OF EACH IMTERVAL
D=(B~H>"N

FEM - ADD UP THE AREAR OF EARCH TRAPEZOID
FOR J=A TO B+D STEP D

I=I+FHCCTS

NEXT

J

REM — COMPUTE INTEGRAL. PRINT

I=(]~

CFHCCAX+FHCCB 3 /204D

FRINT "INTEGRAL =";I

PRIMNT

REM - RESTART FROGRAM

GOTO
END
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Integration: Gaussian Quadrature

This program approximates the definite integral of a function. You must provide the limits of integration and
the number of intervals within the limits.

The interval of integration is divided into equal subintervals. The definite integral is computed over each su-
binterval using Gauss’ formula. The integrals of the subintervals are summed to give the definite integral of the
full interval.

You must enter the function to be integrated before running the program. The function of x will be defined
at line 30. For example, the function f{ x ) = x * will be entered as follows:

30 DEFFNC{X)=X43

Examples:
Find the definite integral of the function f{ x } = x * between 0 and 2 with 10 and 20 subintervals.

Find the definite integral of the function #(x ) = x -2 between 1 and 2 and 3 using 10 subintervals.

3@ DEFFNCCRI=X13
RLIN

INTEGRATION: GAUSSIAN QUADRATURE

LOWER. UPPER LIMITS? 8.2
NUMEBER OF IMTERVALS? 18
INTEGRAL = 4.28000004

CHANGE DATA AND RECOMPUTE?
C@=NO, 1=LIMITS, 2=IMTERVALS? 2
NUMBER OF IMTERYALS?Y 26
INTEGRAL = 4.80888004

CHANGE DATA AND RECOMPUTE?
CO=NO. 1=LIMITS, 2=INTERVALSY? 8

38 DEFFHCCXI=1/¥12
RUN

INTEGRATION: GRUSSIAN QUADRATURE

LOWER. UPPER LIMITS? 1.2
NUMBER OF INTERYALS?Y 18
INTEGRAL = .500808002

CHANGE DATA AND RECOMPUTE?
(@=NO. 1=LIMITS, 2=INTERVALS)? 1
LOMWER. UPPER LIMITS? 2.3
INTEGRAL = .166666668
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CHANGE DATA AND RECOMPUTE?
(@=NO, 1=LIMITS.2=INTERYALE>? B8

1@ PRINT "IINTEGRATION: GAUSSIAN GQUARDRATURE"
28 PRINT

29 REM ~ ENTER FUNCTIOW (DEFFNCCRI="FUNCTION")
38 PRINT "!ENTER FUNCTION AT LINE 381"

39 REM - ARSCISSAS AND WEIGHT FACTORS FOR 28-POINT GUARSSIAMN INTEGRATION
48 DATAR .B7E526521..135273333,.227758583

45 DATA . 14917299, .37376603, . 14209611

58 DATA .518867..131685864,.63083368

95 DATA .11819453..74633121,.181593812

68 DATA 8339116597, .088327V6742, .312234423

&3 DATA 862672848, . 96397193, . 04860143

78 DATA .9331286,.817614087

28 PRINT "LOMWER. UPPER LIMITS".

26 INPUT K. ¢

168 FRINT "NUMBER OF IMTERYALS®;

118 IMPUT N

128 S=(Y-Ki/N/2

120 T=X+5

148 R=0

142 REM - COMPUTE INTEGRAL FOR EACH SUBINTERYHL
158 FOR I=1 TO N

168 P=@

169 REM - COMPUTE SUMMATION FACTOR FOR EACH SUBINTERVAL
ive FOR J=1 TO 18

180 REARD A.E

190 F=P+E¥(FNC(S¥A+T)+FHC{T-S%A2 )

280 NEXT J

218 RESTURE

228 R=R+P¥S

230 T=T+2%5

248 NEXT 1

258 PRINT "INTEGRAL =":R

268 PRINT

278 PRINT "CHANGE DATA AND RECOMPUTE?®

280 PRINT "(@=NHO, 1=LIMITS,2=INTERVALS>";

298 INPUT S :

386 IF S=1 THEN 88

318 IF S=2 THEM 168

228 END
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Derivative

This program calculates the derivative of a given function at a given point.

You must enter the function being evaluated before you run the program. The function will be entered in a
definition statement at line 30. For example, to evaluate the equation f( x ) = x 2 + cos ( x ) you would enter the
following:

30 DEFFHC(X)=X42+C0OS5(X)

Example:
Calculate the derivative of the equation x2 + cos{x)=0when x =-1, x =0, and x = 1.

38 DEFFHC{R2=X12+C050K)

FLUH

DERIVATIVE

CEMTER ®=3239339 TJ ENID
DERIVATIVE AT K=Y

? -1
DERIVATIVE AT ¥=7 @
IS5 2.43875192E-07
DERIVATIVE AT #=7 1
15 1.15852833

DERIVATIVE AT x=7? 233299

18 PRINT "TIDERIVATIVE"
28 PRINT
29 FEEM - EMTER FUNCTION (DEFFNCCXO="FUNCTION")
38 PRINT "IENTER FUNCTION AT LINE Z@!"
48 PRINT "(ENTER ®k=9393% TO END>"
S8 PRINT "DERIVATIVE AT X=":
68 INPUT X1
&3 REM - TEST FOR END OF PROGRAM
78 IF K1=33999 THEM 160
D=8
REM - CALCULATE DIFFERENCE QUOTIENTS FOR FOINTS APPROACHING X
FOrR H=1 TO 1@
Di=D
H=X1+. 51
Z=FHCCRI-FNCC{X1)
D=2/ (x-K12
HEXT N
REM - APPROXIMATE DERIVATIVE OF FUNCTION AT X, PRINT
FRINT * IS"; 2%D-D1
REM -~ RESTART FROGRAM
GOTO 568
END

XX
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Roots of Quadratic Equations

This program calculates the roots of a quadratic equation. The equation must be in the following form:
ax?+ bx +c¢c=0
where a,b,c are real coefficients.

The formula used to calculate the roots is:

-bt\b i—4-a-c

2.3

Example:
Compute the roots of the following equations:
2x2+ x-1=0
x2+4x +6=0

ROOTS OF QUADRATIC EQUATIONS

-

COEFFICIEMTS A.EB.CT 2.1.-1
ROOTS CREALS -1 . .5

MORE DATA Ci=sYES.8@=HO27T |

COEFFICIEMTS A.E.CY 1.4.8
mOOTS CCOMPLEXD =2 +0R-  1.41421356 1

MORE DATH Ci=YES.8=NO3? O

FREINT "IROOTS OF QUADRATIC EQUATIOMS"
PEINT

FEM - ENTER COEFFICIENTS A.EBE.C OF A%STE + E&X + C
FREINT "COEFFICIEMTS A.E.C":

INFUT R.E.C

S=RTZ-4%A%C

R=S0RCARSCS)

REM - COMFLEX ROOTS?

IF =78 THEN 1o8

FEM - CALCULATE ROOTS. LABEL. FRIMT
FRINT "ROOTS CREALY :":(-B-R3-AC2¥A;

S PRINT ", " (-B+R3/(Z%A)

260 GOTO 116

108 PRINT "ROOTS C(COMPLEXD " -EBS(2#RA2;
185 PRINT "+OR-";RS(Z#R2 "I

1186 FRINT

113 REM - EESTART OF EMD FPROGEAM?

5 S0 0 R0 O TS T S L0 O

Q0 00 = = T O O B GO P L s

94



126 PRINT "MORE DATH
128 INPUT A

140 IF ¥=1 THEM z@
156 EMD

(1=YES.B=NO>";

95



Real Roots of Polynomials: Newton

This program calculates real roots of a polynomial with real coefficients. You must give an estimate of each
root.

The calculations are performed using Newton's method for approximating roots of equations. The value of
the error and derivative are inciuded for each root calculated.

The equation you enter is presently limited to a degree of 10. You may enter a larger degree of equation by
altering statements 30 and 40 of the program according to the following scheme:

30 DIM AN+ D ,,BIN+T)
40 FOR I=1 7O N+1

where N = degree of equation.

Example:
Find the roots of 4x%-25x2-x + 0.5

REAL ROOTE OF FOLYHOMIALS
MEWTONMIAW METHOD
DEGREE OF EQUATIONT 4

COEFFICIENT RC 8 37 .5

COEFFICIEMT AL 1 37 =1

COEFFICIENT AC 2 37 -2.5

COEFFICIENT RS 2 37 @

COEFFICIENT AC 4 7 4

GUESS? -.28

ROOT ERROR DERIVATIVE
LIEASTES4 -2.910RRSESE~11 -2.87E247

HEW YALUE <1=YES. B=H0O7T &
HEW FUNCTION (1=YES, 8=HO37? O

18 PRINT "IREAL ROOTS OF POLYNOMIALS"

12 PRINT

15 PRINT "MEWTOMIAW METHOD®

28 PRINT

28 REM - LIMIT AC) AND BC> TO MW+1; WHEN THIS IS DOME. LOOP AT LINE 48
23 REM - SHOULD BE SET TO TEST FROM 1 TO N+i
38 DIM ARC11D.BC1LD

3% REM - INITIALIZE ARRAY VARIABLES

48 FOR I=1 TO 11

S8 AClx=a

68 BCI)=8

78 HEXT I
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28 PRINT "DEGREE OF EQUATION":

28 INPUT N

35 PRINT

188 FOR I=1 TO HN+1

1@% REM - ENTER COEFFICIENTS IN ORDER OF LESSER TO HIGHER DEGREE
118 PRINT "COEFFICIENT R(":I-1."0%;

128 INPUT ACID

138 HEXT I

148 FOR I=1 TO 1@

149 REM - CRALCULATE COEFFICIENT OF DERIVATIVE OF POLYNOMIAL
156 BLI)=R{I+10%]

HEXT 1

FRINT

REM - IMITIALIZE GUESS

FRINT "GUESS™:

INFUT X

=8

5=1

Fi=8

Fa=8

REM -~ COUNT ITERATIONS

240 Q=0+1

2568 FOR I=1 TO N+l

259 REM - CALCULATE VALUE OF FUNCTION

268 FO=Fa+AII*¥S

269 REM - CALCULATE VALUE OF DERIVATIVE

278 F1=F1+B(I2¥S

280 S=0¥K

298 MNEXT I

292 REM - TEST FOR A ZERC DERIVATIVE: IF YES, STOP SEARCH. FRINT
388 IF Fi1=8 THEN 368

ap2 REM - GET NEW GUESS USING PREVIOUS GUESS

218 S=X-Fa-F1

319 REM - IF NEW GUESS EQUALS LAST GUESS THEM STOP SEARCH. PRINT
228 IF X=5 THEN 3208

329 REM - SAVE LAST GUESS

338 X=%

248 IF 0>108 THEN 45@

258 G070 21

3668 PRINT "DERIVATIVE = 8 AT X ="iX

3re GOTO 1o8

386 PRINT

398 PRINT * ROOT";TAB(13).;"ERROR":

335 FRINT TAEC29); "DERIVATIVE"

480 PRINT X:TAB(133:FR; TRB(Z9):F1

418 PRINT

413 REM - RERUN TO FIND AMOTHER ROOT IN SAME FUNCTION?
428 PRINT “"NEW YALUE (1=YES, @=N0)";

428 INFUT R

448 IF A=1 THEN 1v@

443 REM - RESTART OR END FPROGRAM?

458 PRINT “NEW FUNCTION (1=YES, @=NO>";

468 INPUT R

47v@ IF A=1 THEN 4@

426 GOTO S50

429 REM - PRINT CALCULATED VALUES AFTER 180 ITERATIONS: SEARCH 108 MORE?

o =4 4

A0 B3 P Pa s et ek bk

P2
L
W0

3 B = A0
DA D B RS R e ]
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98

498
88
218
2208
530
540

258

PRINT "10@ ITERATIONS COMPLETED:"
PRINT "X =";Xi"F(X) =",F@

PRINT " CONTINUE C1=YES,@=NOX";
INPUT R

IF A=1 THEN 288

GOTO 428

END



Roots of Polynomials: Half-interval Search

This program calculates roots of polynomials within a given interval. The program first conducts a random
search within the given interval for two points with opposite signs. If a change of sign is found, then the root is
calculated by the half-interval search method. If there is no change of sign found, another interval will be asked

for.
Errors may result in this program for a couple of reasons. First, a root may be calculated when it should not
be. This may happen if the lowest point is so close to zero that a root is found due to round-off error. Second,

two roots may be so close together that the program never finds the opposite signs between them. The result in
this case is that neither root is calculated.

It is necessary to enter the equation before you run the program. The equation will be defined as a function
of x at statement 30. For example, if you want to find roots of the function f( x ) = 4x4-2.5x2-x + .5, you will
enter:

30 DEFFNR(X)=4#X44-2.5#X42-X+.5

Example:
Find a root of the function f{ x ) = 4x*-2.5x2- x +.5.

28 DEFFHRCHI=4# 14-2, SHxT2-K+. 3
FUN

ROOTS OF POLYNOMIALS:

HALF-IMTERVAL SEARRCH
¢TO END SERRCH ENTER 8.8>
INTERYAL (LOWER.UPFERY? ~1.8
MO CHANGE OF SIGN FOUMD
INTERVAL CLOWER.UPFER?T @.1
ROOT = 3835747587

INTERVAL (LOMWER.UPFER2? 8.8

16 PRINT"IROOTS OF POLYMNOMIALS:

15 PRINT" HALF-INTERYAL SEARRCH

28 PRINT

29 REM - EMTER FUNCTIOW (DEFFHR(X)="FUHCTION"X
20 PRINT "IENTER FUMTION AT LINE =@!*

4@ DIM DO3D

58 PRINT "<TO END SEARCH ENTER 8.80"

53 PRINT ,

59 REM - ESTRBLISH INTERVYAL OF RANDOM SEARCH
&8 PRINT "INTERYAL <LOWER.UFFER3":

78 IMPUT H.B
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v EEH - TEST FOR USURBLE LIMITS EWMTERED
28 IF R<>E THEW 128

a9 REM - EMD FPROGRAM?

26 IF A=8 THEM 428

186
1835
11
126
136

135

146
158
le@
1e5
i7a
ivs
13@
.L .'..
128
")f}uj
218 %
212
2268
aad
238
233
248
Zoe
268
263
=27a

.——:l—
[y

273
280
256

el L
i)

S68
216
3139
a8
s29
)
335
248
343
356

K

_SU

aog g,
=

4”@
396
460
416
413
420
430
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FRINT "—-INTERVAL LIMITS CAMNOT":
PRINT "BE EQUAL--"
GOTO e
IF R<E THEW 15&
FRINT "--LOWER LIMIT MUST BE":
PRINT "EMTERED FIRST--"
GOTO &8
Al=SGHCFHRECAY 2
Bl=5GMNCFHREC(EB 2
REM - TEST FOR ROOT AT EITHER LIMIT
IF R1#%E1=0 THEN 368
REM — TEST FOR OPPOSITE SIGHS AT INTERVAL LIMITS
IF Al1%E1<8 THEM 2&8@
REM -~ LOOF TO SEARCH 1866 NUMBERS FOR OFPOSITE -IGH’ IM FUHCTION
FOR I=1 TO 1660
"H+FHB’”'*fE—H*
A1=SGHCFHRE (K 3
REM - TEST FOR ROOT AT RAWDOM HUMEBER: IF YES. EMD SEARCH. FRINT
IF x1=8 THEN 486
REM - TEST FOR OPFOSITE SIGHS AT RANDOM HUMBER AND LOMER LIMIT
IF Al#x1<0 THEH 2v8
EEN - TRY AMOTHER RAMDOM HUMEBER
NEXT 1
PRINT "HO CHAMGE OF SIGH FOUMD"
GOTO &
REM - CHAMGE OF SIGH FOUMD: CARLCULATE ROOT
B=¥
REM - STORE FPOSITIVE FPOINT IM D<3», NEGATIYE POINT IM D13
REM - DOC1> AND D(3» BECOME IMTERVAL LIMITS
DiZ+AL 3=A
Dii2-A13=E
REM — CALCULATE MIDPOINT BETWEEM THE TWO LIMITS
“={Df13+D{3}}ﬁ2
YI=SGHIFHR(Y )
EEN -~ TEST FOR ROOT AT MIDPOINT
IF Y1=0 THEN 400
REM — GET A MEW LIMIT TO CLOSE IM OM ROOT
Diz+y 1=y
REM - TEST FOR A YALUE CLOSE ENQUGH TO ZERO TO ASSUME A ROOT
IF ABSCDCI=-D(33 2 ARSCDICL +AESCDCE 2 0{8E-6 THEM 46¢
REM ~ RETEST WITH NEW LIMITS
GOTO 308
REM — ROOT AT AN IMTERWAL LIMIT; FIMD WHICH LIMIT. PRINT
IF Al=0B THEW 294
Y=B
GOTO 486
lTI:: F'
FRIMT "ROOT ="y
PRINT
REM - RESTART PROGRAM
GOTO &8
EHID



Trig Polynomial

This program solves a trigonometric function for a given angle. The function must be in the following form:

fix)=A,sinlx) + B,cos(x) + A,sin(2x) + B,sin{2x)... + Apsin(nex) + Bpcos(n-x)

where n = the number of pairs of coefficients.

The coefficients of the function are to be entered in a data statement at line 30. The data statement will in-
clude the number of pairs of coefficients ( n) and the coefficients of the polynomial. It will be entered as follows:

20 DATA n ,A,,B,;A,,B,,...An, Bp

Example:
Solve the following equation when the angle equals 45°, 90° and 105°:

£( x )=sin{ x )+ 2 +cos{ x -2 +sin2x ) + cos{2x ) + 5 +sin(3x )-3 -cos(3x )

38 DATAR 2,1.2,-2.1.5.-3
FUM

TRIG POLYNOMIAL

C(ENTER ANGLE=39%939 TO ENID

ANGLE? 45
F¢ 45 >= 3.89058735

ANGLE? 98
F( 26 »=-2.83168113

AMGLE? 183
F¢ 183 >=-1.54684802

ANGLE? 993993

16 PRINT "IJTRIG POLYNOMIAL™

28 PRINT

29 REM - EMTER MUMBER OF PAIRS OF TERMS AMD COEFFICIENTS WITH DATA
STATEMENT

368 ﬁg%ﬁ}T"EHTER HUMEBER OF PARIRS OF TERMS AMD COEFFICIENTSS RT LINE 3@l

48 PRINT "(EMTER ANGLE=23%33 T0O END»":FRINT

58 PRINT "AMGLE";

68 IMPUT R

62 REM - EMD PROGRAM?

78 IF R=35993% THEN 188
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2 REM - GET HUMEBER OF PRIRS OF TERMZ IM FPOLYHOMIAL
&8 RERD H

a9 REM - LOOP TO GET YWALUES OF COEFFICIENWNTS FROM DRTA THELE
98 FOR I=1 TOH

ig8 RERD AL B

162 REM - CARLCULATE VALUE OF FURCTIOW AT AMGLE =
118 Z=2+R%¥SIHI I#RI+E¥COSC IR

128 HEXT I

REM — PRINT RESULTS

FRIWNT "F(v:R:"a=";2

REM - PREPARE TO REREAD FUMCTIOHW COEFFICIENTS
RESTORE

FRIMT

==a

REM - RESTRRT PROGREAM

GOTO 56

EMD

[y
fra

0 =0 Oy 1 U0 0 a0 )
LI A o oy N K LY x ]

O N R
=
o

Do)
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Simultaneous Equations

This program solves a system of linear equations. The number of unknown coefficients in each equation

must equal the number of equations being solved. You must enter the coefficients of each equation.

The dimension statement at line 30 limits the number of equations which may be solved. You may change

this limit according to the following scheme:

30 DIM A(R,R+ DN

where R = the maximum number of equations.

Example:
Solve the following system of equations:

x,+ 2x,+3x=4
3x2+ 6x; =1

-3xi+ 4x,- 2x=0

30 DIM AC3.42
RUN

SIMULTANEQUS EQUARTIONS

NUMBER OF EQUATIONS? 3
COEFFICIENT MATRIX:

EQUATION 1
COEFFICIENT 1
COEFFICIENT 2

- COEFFICIENT 3
CONSTANT? 4

EGUATION 2
COEFFICIENT
COEFFICIENT .
COEFFICIENT
CONSTANT? 1

EGUATION 3
COEFFICIENT
COEFFICIENT
COEFFICIENT
CONSTANT? @

-.356
.344
1,222

o) X o)
DN E o

0 PO
% 10N TN )
(23}

LIP3
A ICN | 3
£

b

1
¥ 2
X 3
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é@ PRINT "TIBIMULTAMEOUS EQUATIONS"

@ PRINT

23 EEM - LIMIT AC> TO A(R+1) NHERE R=MAXIMUM MUMBER OF EQUATIONS

38 DIM AC15, 15

48 PRINT "NUMBER OF EQUHTIGNS";

28 INPUT R

68 PRINT "COEFFICIENT MATRIX:®

78 FOR J=1 TO R

88 PRINT

83 PRINT "EQUATION":J

28 FOR I=1 TO R+1

188 IF I=R+1 THEH 13@

116 PRINT COEFFICIENT":1:

128 GOTO 148

1268 PRIMT "CONSTANT":

148 INPUT RACJT. I3

138 NEXT I

le@ HEXT J

1v8 FOR J=1 TO R

178 REM - STRTEMENTS 186 TO 228 FIND THE FIRST EQUATION WITH

179 REM - A NON-ZERO COEFFICIENT FOR THE CURRENT COLUMN

188 FOR I=J TO R

139 IF R(I.J><{>8 THEN 238

208 NEXT I

218 PRINT "NO UNIQUE SOLUTION®

228 GOTO 44a@

228 REM - STATEMENTS 238 TO 270 MOVE THAT EQUATION UP TO THE CURRENT
RO

238 FOR K=1 TO R+1

248 X=A(J.K>

238 ACT.K=ACTLKD

268 ACI,Ki=:

278 NERT K

£78 REM - STRATEMENTS 28@ TO 316 GENERATE A YALUE OF OME IN THE FIRST
NON-ZERD

273 REM - COLUMN OF THE CURRENT ROW

288 Y=1/A(J,I>

230 FOR K=1 TO R+1

288 AJ,K)=Y¥A(T, K>

218 NEXT K

318 REM - STATEMENTS 320 TO 388 SUEBTRACT CURRENT EQUATION FROM THE OT
HER ROWS

328 FOR I=1 TO R

338 IFI=J THEN 380

340 Y=-A(1.J>

358 FOR K=1 TO R+1

368 ACIKi=ACL.K)+Y¥ACT. KD

378 NEXT K

388 NEXT I

382 REM - THIS PROCESS IS REPEATED FOR ALL EQUATIONS

398 NEXT J

488 PRINT

483 REM - PRINT SOLUTIONS

418 FOR I=1 TO R

428 PRINT “"X";I;"=";INTCACI,R+1)%1066+,5),/1000

436 NEXT I

448 END
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Courtesy: Harold Hanes

Linear Programming Earlham College

Richmond, Indiana

This program uses the simplex method to solve a linear programming problem. You must provide the coeffi-
cients of the objective function and the coefficients, relation and constant of each constraint. This information is en-
tered in DATA statements before you run the program.

After you load the program, enter the DATA statements according to the following instructions. If you run more than
one problem, remember to clear out all DATA statements from the previous problem before running the new problem.
Our DATA statements occur at lines 30 through 35.

1

2)

3)

4)

Arrange your problem constraints according to their relation, so that the “less than’* inequalities precede
the@@ which in turn precede the “‘greater than’’ inequalities.

Type in as DATA the coefficients of the constraints, in the order the constraints were arranged in step 1. Do
not include coefficients for slack, surplus, or artificial variables. Do include a ‘0’ coefficient for any variable
that doesn’t appear in a particular constraint.

Type in as DATA the constants of the constraints {right-hand sides of the constraints) in the same order as
you entered the rows of coefficients. These values cannot be negative.

Type in as DATA the coefficients of the objective function.

You must select whether the problem solution is to be a minimum or maximum value. The program also asks
you to enter the total number of constraints and the number of variables to allow for each, and the number of “less
than”, “equal’’ and “‘greater than’’ constraints you are considering.

The dimension statement at line 180 limits the number of variables and constraints you may enter. You can change
these limits according to the following scheme:

180 DIM AC+2,V+C+G+1), B(C+2)
where: C = number of constraints P
V = number of variables 1Ly
G = number of “greater than” constraints Y

Example:
A manufacturer wishes to produce 100 pounds of an alloy which is 83% lead, 14% iron, and 3% antimony.

He has available five alloys with tI?e following compositions and prices:
PR er g (-]

alloy 1 éﬁ;z alloy 3 alloy 4 Qljs
lood 90 80 95 70 30 |-
YTy 5 5 2 30 70 <
o] 5 15 3 0 0 P
pry’ $6.13 | $7.12 | $5.85 | $4.57 | $3.96 | ¢ --

How should he combine these alloys to get the desired product at minimum cost?

Note that this problem results in the following system of equations:

(§2)

x, + Xy, + Xa + x4 + xg = 100
90x, + .80x, + .95x; + .70x, + 30x; = 83
05x, + .05x, + .02x; + .30x, + .70xg = 14
05x, + .15x, + .03x, + + = 3

6.13x, +7.12x, + 686x3 + 457x, +396x, = Z(min) ob( @  Liom

P
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LIMNEAR PROGEARMMIMG - SIMPLEX METHOD

1 MAXKIMIZES -1 HIHIHIZES? -1
# OF COMSTRAINTS.# OF VARIABLEST 4.5
# OF <.=.2 COMSTRAINTS? 8.4.8

YOUR WARIARELES 1 THROUGH 5
ARTIFICIAL YARIABLES & THROUGH 2

ANSWERS:

FREIMAL YARIABLES:

”HPIHELES WALUE

18.4347826

47 . 826887

: 41.7331384

‘ALUE OF ﬂBTElTI“E FUNCTION = S544.826887

Il D3

1 REM - LIHERE FPROGEAMMING

28 REM -~ %% DD THE FOLLOWING STEFS BEFORE RUNWNING THE FROGRAM ##¥

21 REM — TYPE IM COEFFICIENTS OF “{7, =7, > CONSTRAINTS IW DATH

STATEMENTS)

REM - STARTING AT LINE 36, A SEFERATE DATA STATEMENT FOR ERCH

COMSTRAINT

23 REM - (LINES 38-35 INM OUR EXAMFLE?

24 gEfL—N}gPE IN CONSTANTS OF THE CONSTRAINTTS IN A DATA STATEMENT
OLEOWING:

23 REM - THE COEFFICIENT DATA. AND IW THE SAME ORDER AS THE CONSTRAINT

DATA:

REM - WERE ENTERED ¢LIME 34 IN OUR EXRMFLE)

@%@TgmgﬁiE IN COEFFICIENTS OF THE OBJECTIVE FUNCTION IN A DATH

=iH -

f'.l

i
[

l"‘\

[N NN
~§ 1y

28 REM - ¢LINE 35 IN OUR EXAMPLE> FOLLOWING THE CONSTANTS DATH
30 DATA 1,1,1.1,1

31 DATA .9,.8..95,.7..3

22 DATA .B5..05..02..3,.7 } ca¢%2 “§<C>“4X““”“

33 DATA .85..15,.03,8.0

34 DATA 108.33.14.3 MS \

35 DATA £.13,7.12,5.85.4.57.3.96  objebie {enci@n

188 PRINT 32"

178 FPRINT "LIMEAR PROGRAMMING - ";

Vo FRINT "SIMPLEX METHOL"

1260 DIM R{G, 183, B(ED

2668 PRINT

218 PRINT "1 MAXKIMIZES -1 MIMIMIZES";
228 INPUT 2

:ZU ==

248 FRINT “# OF COMNSTRAINTS.H# OF “;

245 PRINT “"VRARIABLES":

258 IMPUT M.H

S8 FRINT "# OF <.=,> CONSTRAINTS";

=78 INFUT LLE.G

228 IF M=L+E+G THEH 328

258 PRINT "IMCOMSISTENT DATA - *.
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PRIMT "TRY AGRIN"
GOTO 268
REM — THIS IS THE IMITIALIZATION ROUTINE

A C=MH+M+G
4 Ci=C+1
4@ Co=MN+L+0G

Mi=M+1
M2=M+2
PRIMT
FOR I=1 TO M2

3 FOR J=1 TO Cl

3 ACI. Jo=0

8 NEXT J

438 HEXT 1

A FOR I=1 TO M

3 BCIo=0

4 HEXT 1

4 FOR I=1 TOM °

28 FOR J=1 TO H i

o8 READ ALI.JY ® AL
Aap IF I<=L THEM S28 o e
ACMLL Ja=ACHL J0-ACTL Ty 0 -
MEXT J Lo
IF I>L THEN 578
ECIy=h+]

Al N+Ia=]
GOTO &20

3 BCI=N+G+]

RCILH+G+HIN=1

IF IXL+E THEM &£18
GOTO &30
ACI.N+I-Ed==1
ACML . N+I-EXx=1
HEXT I

FOR I=1 TO M i C

READ ACILC1Y o O 0~

NEKT 1 N

FOR J=1 TO H - \ ,%) A
READ ACM2.Jy » <oy tY

ACMZ. Jo=2%ACM2. .T)

HEXT J

PRINT

PRIWT "YOUR VARIABLES ".
PRINT 1; "THROLUGH":H

IF L=8 THEM 7e8

PRINT "SLACK VARIABLES".
FRINT H+1: "THROUGH":N+L
IF G=8 THEM 7&8

PRINT "SURFLLUS YARIABLES":
FRINT H+L+1; “"THROUGH",CZ
IF L=M THEH 9708

PRINT "ARTIFICIAL YARIABLES":
PRINT C2+1:; "THROUGH".C

3 ME=M1
3 GOSUE 1248

PRINT
FOrR I1=1 TOM
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2846 IF B(I1){=C2 THEN 358

258 IF ACIL.C1)<{=.08001 THEN 220
868 PRINT "NHO FEASIBLE SOLUTION®
2ve GOTO 17ea

28 FOR Ji=1 TO C2

828 IF ABSCACIL.J1>)>{=,.8008]1 THEN 940
200 R=I1

218 5=J1

228 GOSUB 1490

238 Ji=C2

348 NEXT Ji

358 HEXT Il

978 PRINT

288 M3=Mz

238 GOSUB 1248

1628 PRINT

18368 PRINT "ANSWERS:*

1848 PRINT "FRIMAL YARIARLES:"
1858 PRINT "VARIABLES"., "WALUE"
1868 FOR JI=1 TO CZ2

1878 FOR I=1 TO M

ig2@ IF BCISST THEMN 111@

1828 PRINT J.ACI.Ci>

1168 I=M

1118 MEXT I

1126 NEXT J

1128 IF L=8 THEHW 1196

1148 PREINT "DUARL VARIABLES: "

1158 FRIMT "VARIABLE"."VALUE®
iled FOR I=1 TO L :

1178 PRINT I.-Z#ACM2.N+1>

1158 MERT I

1178 FRINT "VALUE OF OBJECTIVE ",
1121 FRINT "FUNCTION =";-Z%A(M2.C1>
12668 PRINT

1218 PRINWT

1228 PRINT

1238 GOTO 17oe

1248 REM - OPTIMIZATION ROUTINE

241 REM - FIRST PRICE QUT COLUMNS
1268 P=-, 00841

1278 FOR J=1 TO C2

1280 IF AOM3, J2>=F THEN 1310

298 o=7

1588 P=R{M3, I

1218 HERT J

1328 IF P=-,080801 THEN 1&86

1238 GOSUR 1356
1248 GOSUER 1448
1245 GOTO 12608
1238 REM -~ MOW FIND WHICH YARIABLE LERVE BASIS
1266 Q=1E38
1378 FOR I=1 TO M
286 IF ACI.S0<{=.00081 THEN 1426

1228 IF ACILC1)AACILS23=0 THEN 1426
1408 R=]
141@ R=ACI.C12/AC1.5)
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130
1648
16358
1eed
1278
1686
17e8

HEXT 1

RETURM

IF O=1E38 THEHW 1478

GOSURE 1450

RETURM

FRIMT "THE SOLUTION IS UNBOUNDED®
GOTO 1788

REM - PERFORM PIVOTING
P=A{R. 52

FOR I=1 TO M2

IF I=R THEM 1328

FOorR J=1 TO C1

IF J=5 THEHW 1588
ACILJa=ACTL Ta-ACL, SOACR, T3 A7
IF ARSCACIL I »>=.088081 THEN 1580
AT, Ja=6

MEXT J

HERT 1

FOoR J=1 TO C1

ACR. Ja=A(R, J3/F

HEXT J

FOR I=1 TO M2

ACI,5»=8

HEXT 1

AR, 53=1

BiR»=%

RETURN

END
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Matrix Addition, Subtraction, Scalar Multiplication

This program adds or subtracts two matrices, or multiplies a matrix by a given scalar. You must input the
value of each element of each matrix. To perform addition or subtraction the dimensions of the two matrices

must be equal.

The dimension of the matrices may be increased or decreased depending on the amount of memory availa-

ble in your system. Statement 30 may be changed to:

30 DIM A(X,Y), B(X,Y)

where ( X,Y') is your limit on the dimension of the matrices.

Example:

Find the sum of the following matrices, then multiply the resultant matrix by 3.

1 0 -1 -5
5 8 5 6
-1 2 0 3

MATRIX ADDITION. SUETRACTIONM.
SCALAR MULTIPLICATION

1=ADDITION
2=SURTARCT IOH
2=MULTIPLICATION

WHICH OPERATIONT 1

DIMENSION OF MATRIK (R.CO? 3.3
MATRIX 1:
ROW 1

YALUE COLUMM
YALUE COLUMH
YALUE COLUMH
ROW 2

YALUE COLUMH
YALUE COLUMN
VALUE COLLIMN
ROl =

VALUE COLLUMH
YALUE COLLIMH
YALUE COLLUMH
MATRIX 2:
ROW 1

YALUE COLUMH
YALUE COLUIMH
YALUE COLLIMH
ROW &

YALUE COLLIMH

LIPD
3
A

]
|
fay

» adn

h

LA
L IREN BN |

(4 | 1
D RN |
e

DRN I UM S

[N R
3

i
N

IR |

[ Y
3
()]
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YALUE COLUMN

ra
w3 ond
—

YALUE COLUMN 3 7 8
ROW 3
YALUE COLUMN 1 7 3
YALUE COLUMN 2 7 4
VALUE COLUMN 3 7 -2
-4 -1 1

11 7.9 .3

2 & =2

MORE DATA? (1=YES.8=N0>7? 1

1=RDDITION
Z=SUBTARCTION
3=MULTIPLICARTION

WHICH OFERATIONY 3
VALUE OF SCALAR? 3
DIMENMSION OF MATRIX (R.CO7 3.3

MATRIA 1:
ROMW 1
YALUE COLUMM 1 7 —4
YALUE COLUMN 2 7 -1
VALUE COLUMH 3 7 1
ROW 2
YALUE COLUMH 1 7 11
YALUE COLUMN 2 ? V.9
YALUE COLUMN 3 7 .5
ROW 3
VALUE COLUMH 1 7 2
YALUE COLUMN 2 ? 6
YALUE LﬂLUMN 37 -2
-12 -3 3
33 23.7 1.5
& 18 -6

MORE DATA? (1=YES.8=N0O>7 @

28 PRINT "MATRIX ADDITION. ")

21 PRINT "SUBTREACTION."

22 PRINT "SCALAR MULTIPLICATION"

23 PREINT

29 REM -~ ARRAYS SHOULD BE SET TO DIMENSONS DF MATRICES
28 DIM AC3,30.BC3. 30

4@ PRINT "1=ADDITICON"

58 PRINT "&=SUBTRACTION"

&8 PRINT "3=SCALAR MULTIFLICATION®

&5 PRINT

£3 REM - SELECT OPERATIOM BY ENTERIMG THE OPERATIOM HUMBER <1-33
78 PRINT "WHICH OFERATION":

| IMPUT T

2 REM - TEST FOR ADDITION OR SUBTRACTION.

28 IF D<3 THEN 128

188 PRINT "?HLUE OF SCALAR":

118 IHPUT %

128 PRINT "DIHEHSIDH OF MATRIK (R.COYS

11



112

IMPUT R.LC

2 REM - LUDP TO ENTER MATRI¥ WALUES

REM - FOR SUBTRACTION, MATRIX 2z SUETRACTED FROM MATRIK 1
FOR K=1 TD 2

IF k=2 THEM 188

PRIMNT "MATRIX 1:"

GOTO 194

FPRINT "MATRIx 2:"

A FOR J=1 TO R

FEINT "ROMW":J

FOR I=1 TO C

FREINT "WALUE COLUMM".I:

IF k=2 THEN 2Z&8

IHFUT ACT. I

GOTO 270

IMPUT BoJ. I

HEST 1

HEXT J

EEM -~ OHLY OME MATRIA USED FOR SCALAR MULTIPLICATION
IF D=3 THEN 3218

HEXT K

¥ REM - STATEMENTS 216 TO 416 PERFORM REQUESTED OPERATION AMD PRINT
FEM — RESULTANT MATRIX

FOR J=1 TO R

FOR I=1 TO C

IF Ix»2 THEN 358

BiJ, Ia==B{J, 1>

IF D-' THEH ea

FRINT AT I+BCT, Iac" v

GOTO 296

FREIMT ACI. I %5 »;

HEXT I

REM — ADYANCE OUTPUT DEVICE 70 PRINT MEXT RO
PRINT

HEXT J

PRIMWT

FEM — RESTART OF END FPROGRAM? USER INFUT REQUIRED
FREINT "MORE DRTA? (1=YES. @=MHO>";

INPUT D

IF D=1 THEMN z@

EHD



Matrix Multiplication

This program multiplies two matrices. The first matrix is multiplied by the second. You must input the ele-
ments of each matrix. :

In order for this operation to be performed the number of rows in the first matrix must equal the number of
columns in the second matrix.

The dimensions of the matrices are presently limited to 20 x 20. This limit may be increased or decreased by
altering line 30 according to the following scheme:

30 DIM A(X,Y), B(Z,X)

where: (X Y) = dimension of matrix 1
(ZX) = dimension of matrix 2
Example:
Multiply m{trix 1 by matrix 2.
2 -1 4 1 2
171 0 1 2 -1
2 3 -1 0 -2
-2 -1 2
o 2 1
24 -1 1 4
3 0 -1
2 1 2

MATRIX MULTIPLICATION

MATREIX 1 DIMEMSION (R,C37? 3.
MATRIM 2 DIMEMSION (R.CHT 5.
MATEIX 1:
ROM 1

YALLUE COLLUMH

L3

172

VALUE COLUMH 2 7 -1
YALUE COLUMH 2 7 4

VALUE COLUMH 4 7 1

VYALLUE COLUMW 5 7 2

EOL 2

VALUE COLuMH 1 0+ 1

YALUE COLUMN 2 7 8

YALUE COLUMH 3 7 |

YALUE COLUMH 4 7 2

YALUE COLUMM 3 7 -1
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ROW 2
YARLUE
YALUE
YALLE
YALLIE
YALUE

MRTRI
ROMW 1
YALUE
YALLUE
YALUE
BOW 2
VALUE
YALLUE
YALUE
ROW 3
YALUE
“WALUE
WARLUE
ROl 4
YALUE
YALLUE
YALUE
ROW 5
VALUE
YALUE
YALLUE

COLUMM 1 7 2
COLLUMH 2 7 3
COLUMN 3 7 -1
COLUMMN 4 7 &
COLUMH 4 7 -2
COLUMH 1 7 -2
COLUMN 2 2 -1
COLUMN 3 7 2
COLUMN 1 7 @
COLUMN 2 7 2
COLUMH 3 7 1
COLUMH 1 7 -1
COLUMN 2 7 1
COLUMM 2 7 4
COLUMH 1 7 3
COLUMH 2 7 @
COLUMH 3 7 -1
COLUMM 1 7 2
COLUMN 2 7 1
COLUMH 3 7 2

16 PRINT
28 PREINT
=9 REM -

-

28 DIM AC2Z0, 2080
"MATRIX 1 DIMEMSION (R,CH":
Ri.01
"MATRIX & DIMEWSIOM (R, CH":
F2.02
HUMEER OF COLUMMES

F68 FRINT
8 IMPUT
&8 PREINMT
vR O IMPUT
79 REM -

MATRIN 2

LBL2B, 280

B IF Ci=R2 THEH 118

PTMATRIN MULTIPLICATION"

IN PMATRIX

28 FRINT "CAMNOT BE MULTIPLIED"

38 GOTO 48

8 FPRINT
@ FOrR J

"MATRIX 1:"
=1 TO Rl
"ROW" ; ]

B PRINT
i

FOR I=1 TO 1

FRINT "VALUE COLUMH";I:

INPUT RO I
NEXT I
MEXT J

1 FRINT

G
83 REM - EMTER MATIRX YALUES
i

4

&

AREREAYS A AND B SHOULD BE SET TO DIMEMSIONS OF MATRICES

MUST EQUAL HUMEBER OF ROWS IH



=kt
_Iﬁ

™

RO N
FR R x ]

PRINT "MATRIX =

FOR J=1 TO E2
FRIMNT “ROW".J
FOR I=1 70 C2

PRIMT “WALUE COLUMN":I:

INPUT BCJ. I
HEXT 1
HERT T
PRIMT

FEM - PERFORM MATRIX MULTI

FOrR I=1 TO Ri
FHF J=1 TO C&

EEM - ADYANCE CUTFUT DEYICE

PRIMT
MEST I
EMD

FLICATION.

TO PRIMT

FRINT RESULTANT MATEIX

HEST R
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Matrix Inversion

This program inverts a square matrix. The inversion is performed by a modified Gauss-Jordan elimination
method.

The dimensions of the matrices are presently limited to 20 x 20. This limit may be increased or decreased by
altering line 30 according to the following scheme:

30 DIM A(R,R), B(R,R)
where R = number of rows (or columns) in the matrix.

Example:
Invert matrix A.

3 5 -1 -4
1 4 -7 3
A 0 2 0 1
2 6 0 3
MATRIX IMVERSION
MATRIX DIMENSION? 4
MATRIX ELEMEMTS:
ROM 1
YALUE COLUMN 1 7 3
YALUE COLUMN 2 7 S
YALUE COLUMN 3 7 -1
VALUE COLUMN 4 7 -4
ROW 2
VALUE COLUMH 1 7 1
YALUE COLUMN 2 7 4
VALUE COLUMN 3 7 =.7
VALUE COLUMH 4 7 -3
RON 2
VALLE COLUMN 1 7 @
WALUE COLUMN 2 7 -2
YALUE COLUMH 2 7 @
VALUE COLUMN 4 7 1
ROW 4
WALUE COLUMM 1 7 -2
YALUE COLUMN 2 7 &
YALUE COLUMN 2 7 @
VYALUE COLUMN 4 7 .3
. 654 -.935  -,191 .614
. 198 -.283  -.1@3 . 156
. 368 -1,955 -4,263 -.425
. 397 -.567 . 793 .312
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&

PRINT "TMATRIX IMVERSION™
FREIMT
REM — AC» AWD Boy SHOULD BOTH BE SET TO THE DIMENZIOMES OF THE MATIRS
DIM ACZE, 2080, B2, 2680
REM - MATRIX IS SOUARE SO OHLY OME DIMENSION IS MEEDED
FRINT "MATRIX DIMENSION";
IHNPUT =
PRINT "MATRIX ELEMEWNTS:"
FEM - EMTER MATRIX ELEMENTS
FOr J=1 TO E
PHIHT "ROM" T
FOoR I=1 TO R
FRINT "WHLUE COLUMNY:I.
IMPUT ACTL I
HEST 1
BoI,Joa=1
HEXT J
FEM - STHTEMENTS 156 TO 428 INVERT MATRIN
FOR J=1 TO K
FOr I=1 TO R
IF ACI.Ja<>8 THEN 21@
HEXT I
FPRIMNT "SIMGULAR MATRIX"
GOTO =ﬁu
FOR k=1 TOR
S=RCILRD

KXY
% B x|

T

SARN R n R R Y0 I SO o T R S o B R R B R R o I RN R e Y u ]
-
wals”

O L0 e G0 B s O 0 00 g 00 e 00 e

'seede’

0T R T T O T O 0 T R T

et

AT Ra=ACI KD
Hil.k»=5

S=Re T,k

Bo I Ex=BCI K2
BoI.kE»=5
MEXT K

T=1- AT, T
FOR K=1_T0

A )

E

—
B W~
T

o
2 g g AL

FOr L=1 TORE

IF L=J THEHW 418

T=-HL,J>

IFE FOR K=1 TO R

AL Es=ACL K +TH#ACT KD

BOL E=BJLLKI+THBCJT, KD

HEST K

HEXT L

HEXT J

FRIMT

EEM — PRINT RESULTANT MATRIX
FOR I=1 TO R

FOR J=1 TO K ‘

REM — ROUMD OFF. PRINT

FEINT IMTCECI.Jo>#*106068+,55/100a,
PRINT " "

HEST J

FEM — ADVAMCE OUTPUT DEVICE TO PRINT HEXT LIHE
FRIMT

MEXT I

EHD

ol Bl
DO DO R R BV OV kB Ry B I U

O N R L B O O R O N O I R O N I e e e e et e Cl S S Y u Ry B s R ) I =S SR AN O DN R

RN RN ]
oveda®  “owell’

L OGN B W S 4Nl A 1 I N TS N O L R W I

0§ J% SN SR Y A SR R S < S L N GRS R N <R S TN
DDA IR R R R Ay R s R T M o B R B

e
Lt
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Permutations and Combinations

This program computes the number of permutations and combinations of N objects taken D at a time.

Examples:

How many permutations and combinations can be made of the 26 letters of the alphabet, taking five at a
time?

How many different ways can 12 people sit on a bench if there is only room for two at a time?

FERMUTATIONS & COMEBIMATIONS

CENTER @ TO EMD PROGRAM>

TOTAL HUMEBER OF OBRJECTS?

SIZE OF SUBGROUP? S
Fezets PERMUTATIONS
63788 COMEINATIONS

TOTAL NUMEER OF OBJECTS? 12
SIZE OF SUBGROUP? 2

132 PEREMUTATIONS

26 COMEBIMATIONS

[LN]
L]

TOTAL HUMBER OF OBJECTS? @

28 gRIN; "TPERMUTATIONS & COMBINATIOHS®

29 PRIN

38 PRINT “(ENTER @ TO END FROGRAM)>"

48 PRINT "TOTAL NUMBER OF OBJECTS“.

28 INPUT N

92 REM - TEST FOR END OF PROGRAM

€@ IF N=@ THEN 2886

78 PRINT "SIZE OF SUBGROUP";

g8 INPUT D

89 REM ~ SIZE OF SUBGROUP CANNOT BE LARGER THAM SIZE OF GROUP
28 IF D<{=N THEN 1386

186 PRINT "SUBGROUP TOO LRARGE"

116 PRINT

128 GOTO 4@

129 §EH - LINES 136 TO 266 COMPUTE FPERMUTATIONS
138 pP=1

148 C=1

136 FOR I=N-D+1 TO H

138 REM - DON“T ALLOW NUMBER SIZE TO OVERFLOW MACHINE CRPACITY
e IF 1.7E38/I2=P THEN 128

178 PRINT "> 1.VE3ZE PERMUTATIONS®

18B GOTO 288

120 P=P*I

200 NEXT I



- 20
218

220
230
248
258
268
269
2ve
280

REM - COMPUTE INTERMEDIATE FACTORIAL FOR COMBINRTIONS
FOR J=2 TO D

C=CHJ

HEXT J

PRINT P;"PERMUTATIONS"

PRINT P/C;“"COMEBINATIONS"

PRINT

REM - RESTART PROGRAM

GOTO 48

END
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Mann-Whitney U Test

This program performs the Mann-Whitney U test on samples from two populations.
The dimension statement on line 30 limits the size of the samples. You can increase or decrease the dimen-
sion limits according to the following scheme:
30 DIM X{M), Y(N)

maximum size of first sample
maximum size of second sample

where: M
N

Example:

A group of ten women and a group of ten men were asked to rate the flavor of a frozen T.V. dinner on a
scale of one to ten. The table below lists the scores. Count the number of times the women'’s scores are lower

than the men'’s, and vice-versa.

women {1
men

[S20 [« o]
N

[{e]e )

oo+
afw]’
—
S)

O|w

38 DIM #d1@s, (18l
FLIM

MAMH~HHITHEY U-TEST
SAMFLE 1

SIZE?

IFRTH
DHTH
IATH
BATAH
IARTA
TIATAH
DATAH
DATAH
DRTA
IIHTA

SAMFLE 2
SIZE?
IATH
DATH
LARTHAH
DATH
DATH
DRTAH
DATH
DATAH
DATH
IRTH

= .

o,
e

A
T 00 fo Gl

0

AR
1

W .
B IS

it LR I W SR ¢ I O T L S o

o
J
'
DO R ¥y
S

DOU I

¥

*%
st

Fomegie: IR N W x SRR ¢ IO O W LR B
S RLEN |
T T e D e L 0D )
) [xn]

s ]
3

3

AN
/

FIRST PRECEDIMG, U = 71
SECOND PRECEDING, U = 28.95
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18 PRINT "IMANN-WHITNEY U-TEST"
28 PRINT

28 REM ~ SET MAXIMUM SAMPLE SIZE TO Xd(M),Y(N) (WHERE M=MRXIMUM SIZE OF
2% REM - SAMPLE 1. N=MAXIMUM SIZE OF SAMFLE 2>
38 DIM X{25x, Y23

48 DIM NO22

43 REM - INPUT THE TWO SAMPLES
S8 FOR I=1 TO 2

&8 PRINT "SAMPLE®".I:":"

78 PRINT " SIZE™)

28 IHPUT NOID

38 FOR J=1 TO N{ID

166 PRINT " DATR": T,

118 INPUT YOJO

1268 HEXT J

129 REM - SORT EARCH SAMFLE

138 FOR J=1 TO NCID

148 FOR K=1 TO HN(Id=J

1568 C=Y({KD

178 IF YOKXIYCK+1) THEN 2p@
1868 YORI=Y(K+12

126 YK+12=C

208 NEXT K

218 NEXT J

228 PRINT

229 REM - TRANSFER FIRST EXAMFLE TO X-ARRAY
238 IF I=2 THEN 2va

248 FOR J=1 TO NC12

258 K(JTa=Y(T)

268 HEXT J

278 MEXKT I

273 REM - ADD UP RANKS

288 R=1

296 I=6

e JI=06

318 I=I+1

228 J=J+1

338 IF I>HC1> THEWN 588

348 IF J>NC2) THEN &28

3568 IF XCIMY(JT) THEW ezB

368 IF Y(I)<X(I> THEN 598
369 REM - LINES 370 T0 570 HANDLE EQUAL SCORES FROM BOTH SAMPLES
380 M=1

338 L=J

480 R1=2%R+1

418 R=R+2

426 I=I+1

338 J=J+1

448 IF I>H(1) THEN 486

4368 IF xCIMC3CI-1) THEN 488
4e8 I=I+1

478 GOTO 518

488 IF J>N(Z2> THEN 3558

4908 IF YCJ»I3(J-1) THEN 358
S88 J=J+1

518 Ri=R1+R
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520
530
546
550
S50
578
S50
536
€00
610
620
630
640
650
659
560
663
670
680
696
766
716

122

R=R+1
=K+l

GOTO 448

N=®+{ I-MIR1/K
i+ J-L ¥R 17K

GOTO 338

IF J>HNC(2> THEH &68
ITI.._: ITI +R

J=J+1

GOTO &46

HERHR

I=I+1

R=R+1

GOTO 338

REM - Ui=NUMBER OF TIMES SAMFLE 1 SCORES PRECEDE
UI=HCL2RNCZ2+NCI 2CNCTI D +1 2
REM - U2=NUMBER OF TIMES SRMPLE & SCORES PRECEDE
L2=NCT DENC2IHN(ZIRCHC20+1 0/2-Y

FRINT

PRINT "FIRST FRECEDING.
FRINT "SECOMD PRECEDING.

END

u=":1
U o=";uz

SAMPLE 2 SCORES
SAMFLE 1 SCORES



Mean, Variance, Standard Deviation

This program calculates the arithmetic mean, variance and standard deviation of grouped or ungrouped
data. The data may represent the entire population or just a sample.

Examples:
There are ten people in a hotel lobby, aged 87, 53, 35, 42, 9, 48, 51, 60, 39 and 44. What would the mean,

variance and standard deviation of the ages of all the people in the hotel be using the people in the lobby as a
sample?

Find the mean, variance and standard deviation of the ages of the cream cheese on a market shelf. The table
below lists the age distribution of 50 packages. Assume the table shows the store’s entire inventory. What if it is
only a sample of the inventory?

age 1 2 3 | 4 5 6
quantity 15 10 9 6 7 3

cream cheese

MEAM, %ARIAMCE. STAWDARD DEVIATION

METHOD <@=POPULATION, 1=SAMPLE>? 1
DATAR (@=GROUFED. 1=UNGROUFED»? 1
MHUMEER DF OBSERYATIONS? 18

ITEM 1| 7 &7

1TEM 2 7 53

ITEM 3 ? 35

ITEM 4 7 42

ITEM S 7 9

ITEM & 7 48

ITEM 7 2 51

ITEM 8 7 6@

ITEM & 7 39

ITEM 18 7 44

MEAN YARIANCE
46. 8 389, 733332

STANDARD DEVIATION
19. 7416049

MORE DATA <1=YES, B=NO37T 1

METHOD <B8=POPULATION. 1=SAMPLEX? @
DATA <(@8=GROUPED. 1=UNGROUFED>? @
NUMEBER OF OBSERVATIOMS? &

ITEM. FEEGUEMCY 1 7
ITEM, FREQUENCY 2 7 2,18
ITEM. FREGUENCY 3 7 3.3
ITEM. FREGQUENCY 4 7 4.6

'v
|-l-
H
".fl

w Q3T
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ITEM., FREQUEMCY 5 7
ITEM. FREQUEHCY & 7

MERM YARIANCE
a:...t;"'-i 2.'—" 159999

STAMDARD DEVIATION
1.6683620829

METHOD (8=POPULATION. 1=5RMPLE>? 1
DATA <8=CGROUFED. 1=UNGROLIFED>? @
HUMEBER OF OBS ERVHTIDH°“ &

ITEM, FREGUENCY 1.15

ITEM. FREGUEMCY ? 2, 1€

ITEM. FREGQUENCY
ITEM. FREGUENCY
ITEM. FREQUENCY
ITEM. FREGUENCY

MEAN VARIANCE
2.78 2.62488162

STANDARD DEVIATION
1.6195817

MORE DATH <1=YES, @=N0>? @

s

L

DUSTU 3 I <R O O LS
DN BS R R R

T4 03 P
) =4 T 4D

L4

18 PRINT "MEAN. YARIAMCE. "

20 PRINT "STANDARDI DEVIATION"

25 PRINT

38 PEINT "METHOD (@=POPULATION. ";
31 FRINT "1=SAMFLE>";

4@ INPUT 5

o8 PRINT "DATA (@=GROLUPFED. ";

31 PRINT "1=UNGROUFED:":

ed INPUT K

7@ PRINT "NUMEBER OF OBSERVATIONS":
88 INPUT H

20 R=0
166 M=8
116 P=0

128 IF k=1 THEN 2328

129 REM - FOR GROUPED DATA

138 FOR I=1 TO N

148 PRINT “"ITEM. FREQUENCY";I:

156 INPUT A.E

1539 REM - RCCUMULATE EWMTERED VALUES
168 R=R+E¥A

162 REM - ACCUMULATE INTERMEDIATE YALUES FDR VAR IANCE
176 P=P+E

1868 M=M+B¥A 12

196 HEXT I

199 REM - CRLCULATE MEAN AND “ARIAMCE
208 R=R/F

218 V=(M-F¥R120/(P-5)

124



REM - PRIMT RESULTE

3 GOTO 21
29 EEM - FOR UNGROUPED DRTH
38 FOR I=1 TOH
FPRIMT "ITEM":I.
IMFUT D
REM - ACCUMUATE ENTERED YALUES
P=F+D

# REM - ACCUMULATE INTERMEDIATE WALUES FOR YARIANCE

M=M+D12
MEXT 1

759 REM - CALCULATE MEAN AND VYARIAMCE. FRINT
3 R=F/N

WM=(M-HER T2/ CN-5D
PRINT

3 REM — PRINT RESULTS

PRINT "MEAH"."VARIANCE"
FRIMT R,

FRINT

FRINT "STAMDARD DEVIARTION®

i3 PRINT SGERCV)

? REM - RESTART OR ENDI' FROGRAM? USER INFPUT RERUIRED
PRINT "MORE DATA C1=YES, @=N0>Y;

IMFUT &

IF 5=1 THEN 23

END
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Geometric Mean and Deviation

This program computes the geometric mean and standard deviation of a set of data.

Example:
Find the geometric mean and standard deviation of 3, 5, 8, 3, 7, 2.

GEOMETRIC MEAM AND DEVIATION

(TO EMD PROGRAM, ENTER @3
NUMEER OF DBSERVATIONS? 6

ITEM 1 2 =

ITEM 2 ? b

ITEM 3 2 &

ITEM 4 2 3

ITEM 5 2 ¥

ITEM & 7 2

GEOMETRIC MEAN = 4, 140868054
GEOMETRIC DEYIATION = 1.72368356

NUMBER OF OBSERVATIONST @

18 PRINT "IGEOMETREIC MEAN AMD DEVIATION®
28 PRINT :
28 FRINT “(TO END PROGRAM. ENTER @3*"

Sulny

FOR I=1 TO H
1 PRIMT "ITEM";1:
INFUT I
FEM - ITERATIVELY COMPUTE MEAN
M=M¥DI1F
FEM - ACCUMULATE INTERMEDIATE TERM FOR DEYVIARTION
R=0+L0GC0nx 12
HE=XT 1
REM - COMPUTE DEVIATION
R=ESPOSOR O TH=1 0= (HATN=1 2% LOGCMI D 12000
FRINT “GEOMETRIC MEAN ="M
FRINT "GEOMETRIC IIE'-.r'IF!TIEIH ="K
FRINT
REM - ERESTART FPROGRAM
GOTO 48
EHI

48 PRINT "MUMBER OF OBSERVATIONS®:
S8 THPUT M

23 FEM - TEST FOR END OF PROGRAM
&8 IF M= THEN z@g

£ REM - COMPUTE WHICH ROOT TO USE
7B P=1.H

8 M=1

&

515

SRR N

L0 0 -,

P bk bk ok Bk b fomde ok ek fod ks ook P ok ok |,
SRR A IO O I B (K
DA RN A B AN DO I & ot B BTy W IS w B s i

(X

t,

o
et}
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Binomial Distribution

This program calculates the probability of obtaining a given number of successes in a given number of Ber-
noulli trials. You must provide the probability of success on a single trial.

Examples:
What is the probability of getting three heads in five tosses of a fair coin?

What is the probability that in five rolls of a fair die, a one (1) appears twice?

BINOMIAL DISTRIBUTION

{TO EMD PROGRAM EMTER 8>
HUMEBER OF TRIALS? 5

EXACT HUMBER OF SUCCESSEST 3
FROBABILITY OF SUCCESS? .o

FROBAEILITY OF 3 SUCCESSES
IH & TRIALS = .3125
HUMEBER OF TRIALS? O

EXACT NUMBER 0OF SUCCESSES? 2
PROERBILITY OF SUCCESS? . 166666667

PROBAEBILITY OF 2 SUCCESSES
IM 5 TRIALS = .1668731023

HUMEBER OF TRIALS? O

18 PRINT "IIBIMOMIAL DISTRIBUTIOW"
28 PRINT

38 DIM MC3D

48 PRINT "<(TO END PROGRAM ENTER 82"
58 PRINT "MUMBER OF TRIALS":

68 INPUT N :

¥8 IF N=8 THEN Zv8

8@ PRINT "EXACT NUMBER OF SUCCESSESY;
90 INPUT X

16e PRINWT "PROBABILITY OF SUCCESSY:
118 INFUT P

119 REM - COMPUTE THE FRCTORIALZ
128 MC1o=N

138 MC2r=x

148 M(3)=H-X

15@ FOR I=1 TO 3

168 IF M(I>=B THEN 220

17va R=1

188 FOR J=1 TO M(I>

198 A=A%J

127



206
21a
228
223
238

35
248
245
247
258
293
268

2re

128

NEXT J

MCID=LOGCA

NERT I

REM - USING THE COMPUTED FACTORIALS, COMPUTE PROBARBILITY
R=EXFCMOL D=M(23 =M+ KELOGCP Y+ (N=-X 2 ¥LOGC 1~P) )
PRINT

PRINT"PROBABILITY OF":X;

PRINT "SUCCESSES"

PRINT "IN":N:"TRIALS =":R

FRINT

REM - RESTART PROGRAM

GOTO S8

END



Poisson Distribution

Using the Poisson distribution this program calculates the probability of an event occurring a given number
of times. You must know the expected frequency of the event.

Example:

2000 people are injected with a serum. The probability of any one person having a bad reaction is .001. Thus
we can expect two (.001+ 2000=2) individuals will suffer a bad reaction. What is the probability that four people
will have bad reactions? Only one person?

POISSON DISTRIBUTION
(TO EWD PROGRAM ENTER 82

CALCULATED FREGUENCY? 2
TEST FREQUENCY? 4
FROBREILITY OF 4
OCCURRENCES = .8982235222

CALCULATED FREGUENCY? 2
TEST FREQUENCY? 1
PROBABILITY OF 1
OCCURRENCES = . 270678566

CALCULATED FREQUENCY? @

18 PRINT "POISS0N DISTRIBUTIOW"
15 PRINT

28 PRINT "(TO EMD PROGRAM ENTER &3"
38 PRINT

46 PRINT "CALCULATED FREGUENCY":
58 INPUT L

59 REM - END PROGRAM?

€@ IF L= THEM 150

78 PRINT "TEST FREGLENCY":

88 INPUT X

89 REM - COMPUTE FRCTORIAL

20 A=1

188 FOR I=1 TO ¥

116 A=A%1

120 NEXT 1

129 REM - COMPUTE PROBABILITY
1368 A=LOGCAD

148 A=EXP{-L+X¥L0GCLO-AD

150 PRINT "PROEBABILITY OF";X
168 PRINT "OCCURRENCES =":A

169 REM - RESTART FPROGRAM

178 GOTO 30

186 END
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Normal Distribution

This program calculates the probability and frequency of given values on a standard normal distribution
curve. You can use non-standard variables if you know the mean and standard deviation.

X
Standard normal distribution

The shaded area represents the probability of x . y corresponds to the frequency of x.
The normal probability is approximated using the following formula:

probability =1 -r(a,t + a,t2 + 8,13 + elx)

where: a, = .4361836
a, = -.1201676
a, = .9372980 1
ro= (e~ X*@2n)- V2
t = (1+.3326x)""
[e{x)]| < 10-%

Example:

The mean weight of the male students at a college is 150 pounds. The standard deviation is 15 pounds. If
the weights are normally distributed, what is the probability that a student weighs between 150 and 180 pounds?
Between 130 and 150 pounds?

HORMAL DISTRIBUTION

CB=STANDARD. 1=HON~STANDARD )
WHICH TYPE OF YARIAELE? 1
MEAN? 158

STANDRRED DEVIATION? 15

CTO EMD PROGRAM X=99999)
s =7 188

FREGUEHCY = ,@5:
PROBABILITY = .

X =7 138
FREQUENCY = . 164810074
PROBRBILITY = 288795023

X =7 93999
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18
28
a8
4
b5
&
&3
e
28
el

FRINT
PRINT
FRINT
PRINT
IHPUT
IF 5=8

REM - LINES 7@ TO 118 REQUEST “NON-STANDARD/ VARIABLE DATH

FRINT
IHFUT
FRINT

"THORMAL DISTRIBUTION"

"¢ @=STAMDARD . 1=NON-STANDARD "
"WHICH TYPE OF YARIABLE":

)

TTHEM 128

"MEAN" ;
M
"STANDARD DEVIATION":

166
116
126
136
146
156
166
176
156
196
260
216
226
2326
24i
256
266
276
279

DOV

nat
Lo oo

INFUT S

GOTO 138

s=1

PEINT

PRIMT "(TO END PROGRAM X=93333>"
PRINT "X ="

IHFUT ¥

IF x=99933 THEN 23@

H=ABSC CX-MI/SD
R=EXF(-{¥12)/2) /2. 5B6E62B2746
FRINT "FREBUENCY =":R

L
e

T=1/01+, 33267HAES (KD 2

T=1-F#(. 4361836 T-. 120167%T 12+, 33723547 130

IF Z»=@ THEN 260

T=1-T

PRINT "PROBREILITY =":T
PRINT

REM - RESTART PROGRAM
GOTO 158

ENI
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Chi-square Distribution

This program calculates the tail-end value for points on a chi-square ( X 2 } distribution curve. You must pro-
vide the value of X 2 and the degrees of freedom.

X 2
Chi-square distribution

The shaded area represents the tail-end value of X 2.
The X 2 distribution function is calculated using the following formulas:

(x)lv +1)/2 . o-x2/2 2 Y,

with v odd, tail-end value = 1 - . «Z
1¢3¢5.., vy X2

(X2v/2 .p-x2/2

with v even, tail-end value = 1 - V4
2:4.,. v
where: v = degrees of freedom
oo (xzm
Z =1+ 3 :
m=1 (v+2)e(v+8)e...(v +2m)

Since the summation in the calculation of Z cannot actually extend to infinity, we stop summation when the
next term is less than a chosen level of precision. The computational precision is limited to approximately 10-7,

Example:

Of a group of 168 people who complained they did not sleep well, 54 were given sleeping pills and the re-
mainder received placebos. They were later asked whether or not the pills had helped them sleep. The X 2 statistic
for this study was computed to be 2.571108 with one degree of freedom. What is the tail-end value?

CHI-SQUARE DISTRIBUTION

({TO END PROGRAM ENTER @)
DEGREES OF FREEDOM? 1
CHI-SQUARE? 2.571108

TAIL END YALUE = , 188831483

DEGREES OF FREEDOM? 8
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10 PRINT "IOCHI-SQUARE DISTRIBUTIONW"
28 PRINT

3@ PRINT "(TO END PROGRAM ENTER 82"
48 PRIMT "DEGREES OF FREEDOM";

S8 IWMPUT ¥

&8 IF v=8 THEN 280

78 PRINT "CHI-SQUARE":

88 INPUT W

&9 REM - R=DENOMINATOR PRODUCT
28 R=1

166 FOR I=V¥ TO 2 STEP -2

116 R=R¥I

128 NEXT 1 -

29 REM - K=THE HUMERATOR PRODUCT
126 K=W T INTC(Y+12 /20 YREKP (W 20 /R
139 REM - THE PI FACTOR IS USED OMWLY WHEN DEGREES OF FREEDOM ARE ODD
146 IF INT(WA2)=V/2 THEN 176
158 J=SAR{2/W 1)

168 GOTO 126

169 REM - L (SUMMATIOM FACTOR> CALCULATED LINES 178-240
17 JI=1

188 L=1

198 M=1

2088 V=Y+2

218 M=M¥/Y

219 REM - CHECK FOR END OF SUMMATION
2z@ IF M<,0888081 THEN 250

238 L=L+M

248 GOTO 200

25@ PRINT “TARIL END VYALUE ="i1-JHK¥L
268 PRINT

269 REM - RESTART FPROGRAM

278 GOTO 40

286 END

OPTION

You may wish to compute the percentile rather than the tail-end value. This value corresponds to the
unshaded area in the figure above. The program changes necessary are listed following the example below.

Example:
What is the percentile in the example above?

CHI-SEUARE DISTRIBUTION

¢TO EMD PROGRAM EMTER 82
DEGREES OF FREEDOM? 1
CHI-SQUARET 2.571188
FERCEMTILE= .8311e8517

DEGREEST OF FREEDOM?T @

133



1 REM - OPTION 258
18 PRINT "IXHI-SQUARE DISTRIEBUTION"

246 GOTO zod
Zo8 PRINT "PERCENTILE =" Jsi#lL

268 PRIMT
Z63 REM - RESTART PROGRAM

=g GOTO 48
=S58 EMD
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Chi-square Test

This program calculates the chi-square { X 2) statistic and degrees of freedom associated with a given con-
tingency table. The expected value for each cell and X 2 contribution from each cell are also printed.

The dimension statement at line 30 limits the size of the contingency table. You can change the dimensions
according to the following scheme:

30 DIM VL(R-0), V2(C), A(R)

where: R = number of rows in the contingency table
C = number of columns in the contingency table

Example:

Of a group of people who complained they could not sleep well, some were given sleeping pills while others
were given placebos. Later they were asked whether or not the pills had helped them sleep. The results are
detailed in the table below. What is the value of the X 2 statistic?

slept slept
well poorly
sleeping pill 44 10
placebo 81 35

360 DIM Y1(43,M(20. A2
RUN

CHI-SGUARE TEST
NUMBER OF ROWS? 2

MUMBER OF COLUMNS? 2
CONTIMNGENCY TRELE:

ROW 1
ELEMENT 1 7 44
ELEMENT 2 7 1@
=0u 2

ELEMENT 1 7 &1
ELEMENT 2 ? 33

OBSERVED EXPECTED CHITZ COMTRIEBUTION

COLUMN 1
44 29.7058824 . 362543019
a1 85.2%41177 . 168772821
COLUMN & _
16 14.294117% 1.868788661
35 368, 7658824 . 468813387

CHI-SOUARE = 2.88721384
DEGREES OF FREEDIOM = 1
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18 PEINT "IXHI SQUARE TEST"

268 PRINT

28 REM - LIMIT SIZE OF CONTINGENCY THBLES TO Y1CR¥C)
£3 REM - WHERE R=NUMEER OF ROMWS. C=NUMEER OF COLUMHS
26 DIM VI(255. V2022, R(2)

48 FRINT "MUMBER OF ROWS":

43 EEM - INPUT COMTINGENCY TAELE LINES 5@ TO 1S@

S8 IMPUT R

68 PRINT "HUMBER OF COLUMNS®:
ca INFUT C

28 PRINT "COMTIHNGENCY TREBLE:"
268 FOR I=1 TO R

1ge PRINT "ROMW“:I

118 FOR J=1 TO C

126 FRINT * ELEMENT":J:
128 INPUT Y1CCI-10%C+T)

148 HEXT J

158 HEXT I

a8 PRINT

162 FEEM - ADD UP MARGINAL FREQUENCIES FOR EACH ROM
17a L=0

158 M=1

128 FOR I=1 TO R
208 FOR J=1 TO C
218 ACIY=ACII+VIIMD
2268 M=M+1

=28 MNEXT J

=48 L=L+A(I>

258 MEXT I

268 N=R#¥C

» M2CCHx, RACRY:

263 REM — ADD UP MARGIMAL FREQUENCIES FOR EACH COLUMM

/8 FOR I=1 TO C

228 FOR J=1 TO H STEF C

238 NM2OIA=NMZOINH 1T

388 MEXT J

218 HEXT 1

328 Z=6

338 PRINT "OBSERVED ":"  EXPECTED “;
331 PRINT "CHIt2 CONTRIBUTION®

248 FOR I=1 TO C

298 FRINT " COLUMN":I

268 FOR J=1 TO R

363 REM - P=EXPECTED CELL YALUE

378 P=R{JOEZ(IDA/L

370 K=I+(J-1)%C

278 REM - USE YATES” CORRECTIOM FOR CONTINUITY IN 2
288 IF R<C>2 THEN 3358

381 IF C<>2 THEN 398

382 Y=(ABS(VIC(EY-Py-.5212/P

283 GOTO 408

283 REM - Y=CHI-SOUARE CONTRIBUTION FROM THIS CELL
338 Y=(V1(X)-Pr12/F

332 REM - Z=TOTAL CHI-SGQUARE “ALUE
408 2=2+Y

416 PRINT TRB{32:¥1<(X):TAB(18);F;

411 PRINT TARB(24X;%

428 MEXT J

¥ & CHI-SQUARE TES



428
440
450
&6
4ol
476

NEXT 1

FRINT

PRINT "CHI-SQUARE =".2

PRIMT "DEGREES OF FREEDOM =";
PRIMT <(C-1>%¥(R-12

END
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Student’s ¢ -distribution

This program calculates right-tail values for points on a t -distribution curve. You must provide the value of ¢
and the degrees of freedom.

t
Student’s ¢ -distribution

The shaded area represents the right-tail value for ¢ .

The right-tail value is approximated using the following formula:
right-tail value =1§(1 ta,x+tax2+azx3+a,x*)"*+ elx)

where: a, = .196854
a, = .115194
a, = .000344
a, = .019527 2\ M2 )
x = ¢%01-57)-9) (54 % )"

d = degrees of freedom
| elx)| <25 +10-*

Examples:
What is the right-tail value when the ¢ -value is 2.921 and there are 16 degrees of freedom?

What is the right-tail value when the ¢ -value is 11.178 and there are 5 degrees of freedom?

STUDENT”S T-DISTRIBUTION

7O END PROGRAM ENTER @)

T YALUE? 2.321

DEGREES OF FREEDOM? 16
RIGHT TRIL YALUE = 9.7E-84

T VALUE? 11.178
DEGREES OF FREEDOM? S
RIGHT TAIL YALUE = 4E-@5

T YALUE? @
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18
26
30
48
56
&6
70
26

=)

g8
11@

PRINT "MSTUDENT S T-DISTRIBUTION®
PRINT

PRINT "<TO END FROGRAM ENTER &3"
PRINT "T WALUE":

IMPUT T

IF T=8 THEN 44

PRINT “DEGREES OF FREEDOM";
INPUT D
=1

v=1

T=T12

119 REM - COMPUTE USIHG INVERSE FOR SMALL T-YALUES
28 IF T<1 THEM 17@

128 s=Y

148 k=1

158 2=

166 GOTO 268
17@ &

bonn: 20

iz R=Y

198 2
286 J=
218 k=
219 EE

L=

228

0

;.'-;'." o {"'Fi
M — COMPUTE USING APPROXIMATION FORMULAS
ARSCC1-KI¥2 101/ 30 -1+ T3 /SRR (KR T(2-30+T0

238 IF R<4 THEM 278
248 W=, G0 1 +LHC, 19654+L %, 115194+L%(, BOA344+L%, 019327200014

258 M¥=IHTX¥18000+, 531 80E00
268 GOTO 258

o7 L=L#( 1+, BE¥L M RT3
Se@ GOTO 240

289

REM - ADJUST IF INVERSE WARS COMPUTED

29@ IF T»=1 THEN 218

388 k=1-x

318 PRINT "RIGHT TAIL VWALUE ="iX
328 PRIMT

323
330

REM - RESTART FROGRAM
GOTO 48

248 END
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Student’'s ¢- distribution Test

This program calculates the t -statistic and degrees of freedom for Student’s distribution. The calculations
can be based on any one of three hypotheses.

The first hypothesis assumes that one population mean is equal to a given value. You must enter the ele-
ments of the sample and the value of the mean.

The remaining hypotheses compare two populations. In both tests the means of the two populations are
equal, but the standard deviations may be equal or unequal. For these hypotheses you must enter the elements of
each sample.

The dimension statement at line 30 limits the size of the samples you may enter. You can change the limit
according to the following scheme:

30 DIM P(N,2)

where N = maximum sample size.

Examples:

A sample of children’s IQ’'s was taken, the results being 101, 99, 120, 79, 111, 98, 106, 112, 87, and 97.
Calculate the ¢ -statistic assuming the population mean is 100.

A second sample was taken, the results being 101, 95, 130, 150, 75, 79, 111, 100, 98 and 91. Calculate the
t -statistic based on the hypothesis that the two samples have equal means and standard deviations.
STUDENT’S T-DISTRIBUTION TEST
TEST 1: MEAN=X
TEST 2: MEAM=MEAN.SD=5D
TEST 32: MEAN=MEAN.SD<OSD

WHICH HYPOTHESIS 7 1

SAMPLE 1 :

NUMEER OF ELEMENTS 7 1@
ELEMENT 1 7 181
ELEMENT 2 ? 99
ELEMENT 2 7 126
ELEMENT 4 ? 79
ELEMENT 5 7 111
ELEMENT & ? 98
ELEMENT 7 7 186
ELEMENT 8 7 112
ELEMENT 2 ? g7

ELEMENT 18 7 97
VALUE OF MERN? 168
T-VALUE = .26151202
DEGREES OF FREEDOM = 2
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STUDEMT-S T-DISTRIBUTION TEST

TEST 1: MEAN=®

TEST 2: MEAM=MEAN.SD=5D
TEST 3: MEAN=MEAM.SDOSD
WHICH H?PUTHESIS e
SAMPLE 1 -

MUMEBER OF ELENEHT’ 718
ELEMEMT 1 7 181 o
ELEMENT 2 ? 23 =
ELEMENT 23 7 126
ELEMENT 4 7 78
ELEMENT 5 7 111
ELEMENT & 7 38
ELEMEWT 7 7 188
ELEMENT & 7 112
ELEMEMT 2 7 &7
ELEMEHT 18 7 97

SAMFLE 2

HUMEBER OF ELEMENTC T1d
ELEMENT 1 7 181
ELEMENT 2 ? 95
ELEMENT 3 7 138
ELEMENT 4 7 138
ELEMEMT S 7 73
ELEMENT & 7 73
ELEMENT ¥ 7 111
ELEMENT 8 7 168

. ELEMENT 2 7 322
ELEMEMT 18 ¢ 321

T-VYALUE = 2465170 28
DEGREES OF FREEDOM = 18

18 PRINT "DSTUDENT/S T-DISTRIBUTION TEST"

26 PRINT

29 REM - LIMIT SAMPLE SIZE TO P(N,2> WHERE N=MAXIMUM SAMPLE SIZE
30 DIM P(10,2)

48 DIM Y(2),R(2),M(2),D(2)

S8 PRINT "TEST 1: MEAN=X"

68 PRINT "TEST 2: MEAN=MEAN,SD=SD"

78 PRINT "TEST 3: MEAN=MEAN,SD<>SD"

88 PRINT:PRINT "WHICH HYPOTHESIS *;

2@ INPUT T

166 PRINT

189 REM - INFUT 1 OR 2 SAMPLES DEPENDING ON HYPOTHESIS
116 FOR I=1 TO SGHCT-13+1

126 Y(I1)>=0

138 D 15=@ |

148 PRINT "SAMPLE";I;":"

15@ PRINT " MUMBER OF ELEMENTS “;

168 INPUT RCID

178 FOR J=1 TO RCID

"Ll
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188 PRINT " ELEMENT",J;

138 INPUT P(J, I

199 REM - ACCUMULATE SAMPLES

268 VY(ID=V(IX4PCT, 1D

218 DCID=D(IX+P(T, I 12

228 NEXT J

229 REM - COMPUTE INTERMEDIATE YALUES

238 MCID=Y(IX/R(I>

240 Y{I)=C(D(Id-Y(IX12/RCIDD/CRCID=1D

298 NEXT 1

268 PRINT

270 IF T=2 THEN 248

288 IF T=3 THEN 386

283 REM - INPUT GIVEN VALUE FOR FIRST HYPOTHESIS

238 FRINT "VALUE OF MEAN";

308 INPUT M

363 REM —~ COMPUTE T AND DEGREES OF FREEDOM FOR FIRST HYPOTHESIS
218 A=(MC1O-MIXSARCRL Y AYCL D)

328 B=R(1)-1 :

338 GOTO 4Z2@

332 REM - COMPUTE T AND DEGREES OF FREEDOM FOR SECOND HYFOTHESIS
348 A=C(MC1Y-M(2) ) SARCI/RCII+1/RC2) )

350 B=RC1)+R(2)-2

368 A=A/SAR(C(RCII -1 MY LD+ CRIZI-1 %Y (223 /E)

370 GOTO 4208

373 REM - COMPUTE T AND DEGREES OF FREEDOM FOR THIRD HYPOTHESIS
3868 A=C(MCLO-M(22) /SRR (2IIREED )

398 B=(¥(1X/RC1I+Y(IO/RCZI 312

48@ B=B/((Y(1)/RC1D312/CRIIHIIHCYCRI/REIIIIZ/CRCS I+ I =0
416 B=INT(B+.5)

426 PRINT

438 PRINT "T-YALUE =";ABS(A)

440 PRINT "DEGREES OF FREEDOM =";B

438 END
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F -distribution

This program calculates percentile values for given values on an F -distribution curve. You must provide the
value of F, the degrees of freedom in the numerator and the degrees of freedom in the denominator.

The F -distribution

The area of the shaded region represents the percentile.
The F -distribution function is approximated using the following formula:

1
percentile =1-3(1+a,y + a,y2 +a,y’+ a.,y*)r* + ely)

where: a, = .196854
a, = .115194
a, = .000344
a, = .019527
o 2 2 2 2y 2
y = (F/s(1-34)-(1-9g Nog +F/3'gd2)‘/2
d, = degrees of freedom in numerator
d, = degrees of freedom in denominator

| ely)] <25x10"*
Examples:

What is the percentile on an F -distribution curve when the F -value is .474 and the degrees of freedom are
1 and 18?

What is the percentile when the F -value is 23.7 and the degrees of freedom are 3 and 6?

F-DISTRIBUTION

(TO END PROGRAM ENTER 8>

F-VALUE? .474

DEGREES OF FREEDOM IN WUMERATOR? 1
DEGREES OF FREEDOM IW DENOMINRTOR? 18
PERCENTILE = .4337

F-VALUE? 23.7

DEGREES OF FREEDOM IN NUMERARTOR? 2
DEGREES OF FREEDIOM IMW DENOMIMATOR? ©
PERCENTILE = .2384

F-VALUE? @
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18
26
=@
4a
26
&8

PRINT "F-DISTRIBUTION"

PRINT

FPRINT “(TO END PROGRAM EMTER @3"
PRINT "F-VALUE":

INPUT F

IF F=6 THEN 348

78 PRINT "DEGREES OF FREEDOM “;
71 PRINT "IN NUMERATOR"; -
28 INFUT D1
98 PRINT "DEGREES OF FREEDOM “;
91 PRINT "IN DENOMINATOR™;
186 INPUT D2
116 H=1
119 REM - COMPUTE USING INVERSE FOR SMALL F-VALUES
128 IF F<1 THEN 176
136 5=D1
146 T=D2
158 Z=F
166 GOTO 206
178 5=D2
186 T=D1
196 Z=1/F
266 J=2/9/5
218 K=2/9/T
219 REM - COMPUTE USING APPROXIMATION FORMULAS
220 Y=ABSC(1-KI¥Z 11,30 -1+T) /SR CKEZ 1 2/2)+])
230 IF T<4 THEN 27@
246 K=, 5701+, 196854+YRC, 115194+Y%( . DEO344+YK, 195273 3) ) M4
2508 X=INT(X¥10000+. 510000
260 GOTO 296
ITE Y=YEC 1+, BSEY 14T 130
286 GOTO 248
289 REM - ADJUST IF INVERSE WRS COMPUTED
298 IF Fa=1 THEN 318
60 H=1-¥
2168 PRINT “PERCENTILE =";1-¥
226 PRINT
329 REM - RESTART PROGRAM
336 GOTO 4@
248 END
'OPTION

You may prefer to compute the tail-end value (the area of the unshaded region in the figure above). The pro-
gram changes necessary are listed following the examples below.

Examples:

What is the tail-end value on an F -distribution curve when the F -value is .474 and the degrees of freedom
are 1 and 18?

What is the tail-end value when the F -value is 23.7 and the degrees of freedom are 3 and 6?

144



F-DISTRIBUTION

{TO END PROGRAM ENTER @>

F-VALUE? .474

DEGREES OF FREEDOM IH NUMERATOR? 1
DEGREES OF FREEDOM IN DEMOMIMATOR??
TRIL ENMD WALUE = .5863

F-VALLE? 23.7
DEGREES OF FREEDOM IN HUMERATOR? 3

18

DEGREES OF FREEDOM IN DENOMIMATOR? ©

TRIL END YALUE = 1.6E-83
F-YALUE? @

1 REM - OPTION 318
186 PRINT "F-DISTRIBUTIONW"

300 x=1-

318 PRINT "TAIL END WALUE =":&x
328 PRINT

329 REM - RESTART FROGRAM

338 GOTO 48

348 END
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Linear Correlation Coefficient

This program computes the coefficient of correlation between two variables. A linear relationship is
‘assumed between the variables. You must enter the coordinates of a group of data points forming the regression
line.

Example:
The height of twelve men and their sons is recorded in the table below. What is the coefficient of correlation
between the heights of fathers and the heights of their sons?

father | 65 | 63 | 67 | 64 | 68 | 62 | 70 | 66 | 68 | 67 | 69 | 71
son |68 |66 (68 |65 (69| 66 |68 [65 |71 |67 [ 68 | 70

height in inches

LINEAR CORRELATION COEFFICIENT

HUMBER OF POINTS? 12
.Y OF POINT 1 7 65,68
X,¥ OF POINT 2 7 63.66

XoY OF POINT 2 7 E7.68
X.7 OF POINT 4 7 €4,63
®.%¥ OF POINT 5 7 &68.69
X.% OF POINT 6 7 B62.66
“.¥ OF POINT 7 7 7@.68
X, OF POINT & 7 €6.65
“®.Y OF POINT 3 7 68,71
X.%¥ OF POINT 18 7 &7.67

X.¥ OF POINT 11 7 €9.68
A.% OF POINT 12 7 ?1.78

COEFFICIENT OF CORRELATION = ,P82652258

PR%H% "LINEAR CORRELATIOW COEFFICIENT®
FRIN
FREIMT "HUMBER OF POINTS™;
INFUT H
REM - ENTER COORDIMATES OF DATA FOIMTS
FOR I=1 TO H
FRINT "EJ? OF FOIMT":I:
IHPUT .
FEM - HCCUMHLHTE INTERMEDIATE %ALUES
J=J+5
K=K+?
L=l+n 12
M=+ 12
R=R+%Y
HEXT 1
REM - CALCULATE COEFFICIENT. PRINT

A8 fa a3 P s
L0 0 1 T

Y
oo

Doy aon ) l‘."_;:t l.ﬁ| nfn [n ] l::l

=
D

-3 0,

UK ]
L% 3 2% B ucn

oot bk fonk P ok ok ok fode funde ek fote |,
Oy ORI F 100 Pl Py e

)
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196 R2=CN¥R-JHK) /ASQRC CNEL—T 12 1 % CNEM—K T2 3
268 PRIMT

218 PRINT "CORRELATIOM COEFFICIENT ="
215 PRINT k2

228 END
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Linear Regression

This program fits a straight line to a given set of coordinates using the method of least squares. The equa-
tion of the line, coefficient of determination, coefficient of correlation and standard error of estimate are printed.
Once the line has been fitted, you may predict values of y for given values of x .

Example:

The table below shows the height and weight of 11 male college students. Fit a curve to these points. How
much would the average 70" and 72"" male student weigh?

height (in.) | 71 |1 73| 64 | 65| 61| 70 | 65| 72| 63| 67 | 64
weight (Ibs.) {160 [183 | 154 [168 [159 [180 [145 [210 [132 [ 168 141

LINEAR REGRESSION
HUMBER OF KMOWN POINTS? 11

a.% OF POINT 1 ? Pi.168
®.¥ OF POIMT 2 7 73.183
#.% OF POINT 3 7 64,154
#.Y OF POINT 4 7 65,168
x.% OF POINT S 7 61,159
X, OF POINT & 7 Va,18a
X OF POINT 7 7 65,145
®.Y OF POINT & ? 72.218
#.4¥ OF POINT 9 7 €3,132
“.% OF POINT 18 7 6&7.168
X.% OF POINT 11 ? 64,141

FCRI=-106. 721727 + ( 4.84722312 % X0
COEFFICIENT OF DETERMINATIONCRT2)= 556268313
COEFFICIENT OF CORRELATION= , 745828668
STANDARD ERROR OF ESTIMATE= 15.4134854
INTERFOLATION: (EMTER X=8 TO END)

wo=?va
¥ = 176.513892
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18 PRINT
28 PRINMT

]
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=1
R i WU AN

£l 0o 03 Gl

2 bk
MARNE]

3

ot B

Ll
3
fors

Eic]e)
=48
345
258

368
Ve
12

350

PRINT

IMFUT

FEM -

FOR 1
FEIMT
INFUT
REM -

"L IMEARR REGRESSION"

"NUMEER OF KHOWM POINTS":
H
LOOF TO ENTER COORDINATES OF FOINTS
=1 TO M

", OF POINT";I;

Y

ACCUMULATE INTERMEDIATE SUMS

J=J+

K=K+

L=L+3 12
M=+ 12
RZ=RE+H#Y

MHEXT
REM -
E=(H#
A=K~

FRINT

PRINT
REM -
J=E#(
M=M-k
k=M-T
FRIMT
2=
FRINT
FRINT
FRIMT

¢ PRINT

FRIMT
FRINT
FEIMT
FEINMT
PEINT
PRIMT
FEM -
FEIMT
FREINT
FREINT

THPUT =X
EESTART OR EMD FPROGRAMY USER IMPUT REQUIRED

FEM -

I

COMPUTE CURVE COEFFICIENT
RE-F#I0ACHEL-T 120
E#JoAN

CFORISTIA T (USRI KD
COMPUTE REGRESSION ANAYLYSIS

R2-THK AN

1"2 n"" t“!

M
"COEFFICIEMT OF *;
"DETERMINATION"

"(RTZ)= MiR2

"COEFFICIENT OF "
"CORRELATION="; SER(RZ)

"STAMDARD ERROR OF ESTIMATE=";

SORCKASCH-222

ESTIMATE Y-COORDIMATES OF FPOINTS WITH ENTERED X-COORDINATES

"IMTERPOLATION: "
"CENTER x=8 TO ENDM"

D] .
Il{..:' =" ;

IF ==8 THEM =36

PRINT
FRINT

GOTO .

338

EHD

My =" BN
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Multiple Linear Regression

This program finds the coefficients of a multiple variable linear equation using the method of least squares.
The equation is of the following form:

where: y = dependent variable
¢ = constant

a,a,...ap coefficients of independent variables x ,, x ,, ..

. Xp
The constant and the coefficients are printed.
You must provide the x - and y -coordinates of known data points. Once the equation has been found using

the data you enter, you may predict values of the dependent variables for given values of the independent varia-
bles. '

The dimension statement at line 30 limits the number of known data points the equation may contain. You can
change this limit according to the following scheme:

30 DIM X{N+1), SIN+1, TIN+1), AIN+1,N+2)

where N = the number of known data points.

Example:

The table below shows the age, height and weight of eight boys. Using weight as the dependent variable, fit
a curve to the data. Estimate the weight of a seven year old boy who is 51 inches tall.

age[ 8] o] 6]10] 8] 9] 9] 7
height (4849144 [59]55] 5185 [50
weight [59[55]|50{80 |61/ 75|67 |58

MULTIPLE LINEAR REGRESSION

MUMBER OF KMOWN POINTS? &

# OF INDEPENDEMWT %ARIAELES? 2
FOINT 1

VARIABLE 1 7 &

VARIABLE 2 7 48

DEFPEMDENT “YARIABLE? 52
POINT 2

VARIABLE 1 7 9

VYARIABLE 2 7 49

DEPENDENT VARIRBLE? 55
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POINT 2 .
VARIABLE 1 76

VARIABLE 2 7 44
DEPENDEMT ”HFIHBLE? 50
POINT 4

YARIAELE 1 7 18
YARIAEBLE 2 7 53
DEPEHDEHT YARIABLE? 5@
FOINT S
?HPIHILE 128
VARIABLE 2 7 55
DEFEMDENT VHFIHELE? 61
FOINT &
WARIAELE 1 7 3
YARIAELE 2 7 51
DEFEMDEMNT WARIABLEY V3
FOINT 7 _
YARIABLE 1 7 3
YARIABLE 2 7 55
DEPEMDENT WARIRBLE? &7
FOINT 8
YARIAELE 1 7 7
VARIAELE 2 = 58
DEPEMDENT YARIARBLE?T 58

ECWATION COEFFICIENTS:
CONSTANT : —13. FE21277

YARIAELEC 1 3 3.088551688

WARIABLES 2 »: .2432e2412

COEFFICIENT OF DETERMIMNATION
(RT2x = 713637484
COEFFICIENWT OF HULTIPLE
CORRELATION = .2843223863
STAMDARD EREOE OF ESTIMARTE =

6.42887317

INTERPOLRTION: (ENTER @ TO END PROGEAM>

YARIAELE 1 7 7
VYARIABLE & 7 51

DEFEMDEMT VARIRELE = 5&.1762128

YARIAELE 1 7 @

16 PRINT "TMULTIFLE LINEAR REGRESSION"

28 FRINT

2% REM - SET ARRAY LIMITS TO KCN+1),

268 DIM XC33,5032, TCH, A9, 1680

48 PRINT "HUMBER OF KHOWN POINTS":

56 INPUT N

68 FRINT "# OF INDEFENDENT VHRIHBLE“";

78 INPUT ¢

80 X(l1lo= 1

58 FOR I=1 TO N
180 PRINT "FOINT";1
1i8 FOR J=1 TO ¥

113 REM - ENTER INDEPENDENT YARIABLES FOR EHCH POINT

SCH+10, ACN+1 . N+2D
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120
138
148
143
158
i@
163
iva
g8
196
206
21
226
238
248
248
249
2568
268
278
286
236
380
385
31
268
330
348
256
368
3re
388
350
S 150%)
416
420
4368
448
458@
460
47

420
4356
Sea
ol
S8
=25
=38
248
558
J6a
ara
288
336
600
&10
628
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PRINT " VARIARBLE",J.
INPUT X(J+1)>
NEXT J
REM - ENTER DEFPENDENT VARIABLE FOR EACH POINT
PRINT " DEPENDENT VYARIABLE"®;
INPUT X{V+2)
REM - POPULATE A MATRIX TO BE USED IN CURVE FITTING
FOR K=1 TO v+1
FOR L=1 TO ¥+2
ACK. Lo=AK. LY+RKOEECL)
SCKI=ACK. Y+2)
HEXT L
NEXT K
SOY+20=5(V+20+X(V+20 12
NEXT I
REM - STATEMENTS 256 TO 508 FIT CURVE BY SOLVING THE SYSTEM OF;
REM - LINEAR EGQUATIONS IN MATRIX AC()
FOR I=2 TO V+i
T{I»=A1, 1>
NEXT 1
FOR I=1 TO V+1i
J=1
IF ACJ.IX<>8 THEN 244
J=J+1
IF J<=V+1 THEN 3008
PRINT "NO UNIQUE SOLUTION®
GOTO 210
FOR K=1 TO V+2
B=ACI.K>
ACILKY=RCTL KD
ACT.K»=B
NEXT K
2=1/AC1. 1)
FOR K=1 TO ¥+2
ACI K)=2%RCI.K)
NEXT K
FOR J=1 TO V+1
IF J=1 THEN 496
2==ACT, 1)
FOR K=1 TO ¥+2
ACTK)=A{T, K)+Z2¥ACT KD
NEXT K
NEXT J
NEXT 1
PRINT
PRINT "EGQUATION COEFFICIENTS:"
PRINT * CONSTANT : "AC1.VY+2)
FOR I=2 TO V+i
PRINT “"YARIABLEC"; I-1:"):";ACI.V+2)
NEXT I
P=8
FOR I=2 TO ¥+1i
P=P+ACI. V+2)¥(SCI)-TCIDHSC1D/ND
NEXT I
=S(g+2)-3(1>12/N

L=N-¥-1



63 I=P~sY

&48 FRINT

658 I=P~/R

668 PRINT "COEFFICIENT OF ",

661 PRIMT “DETERMIMATION *

£65 PRINT " (R12y =";1

£78 PRINT "COEFFICIENT OF MULTIPLE"™
&7S PRINT "CORRELATION =";SQRCID

&38 PRINT "STAWDARD ERROR OF ESTIMATE®:
£81 PRINT SORCABSCZALDD

698 PRINT

£9% REM - ESTIMATE DEFPENDENT YARIABLE FROM ENTERED INDEFPENDENT YARABLES
788 PRINT "INTERPOLATIONW: “;

781 PRINT "(ENTER & TO END FROGRAM>"
718 P=RC1.V+2)

veo FOR J=1 TO ¥

738 PRINT “"VARIRELE":J:

748 INPUT X

749 REM - TEST FOR END OF FPROGRAM
758 IF X=8 THEN 818

7B P=P+A(J+1.Y+20%Y

7rd NHEXT J

788 PRINT “DEPEMDENT VARIREBLE =":F
738 PRINT

739 REM - RETURN FOR MORE DRTH

a0e GOTO 7148

81ey END
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N th Order Regression

This program finds the coefficients of an N th order equation using the method of least squares. The equa-
tion is of the following form:

ctax+ax2+...a,x"

y =
where: y = dependent variable
¢ = constant
ava2..ap = coefficients of independent variables x,x 2,. .. x", respectively

The equation coefficients, coefficient of determination, coefficient of correlation and standard error of estimate
are printed.

You must provide the x - and y -coordinates for known data points. Once the equation has been computed
you may predict values of y for given values of x.

The dimension statement at line 30 limits the degree of the equation. You can change this limit according to
the following scheme:

30 DIM A(2-D+1), R(D+1,0+2), T(D+2)

where O = maximum degree of equation.

Example: ‘
The table below gives the stopping distance (reaction plus braking distance) of an automobile at various
speeds. Fit an exponential curve to the data. Estimate the stopping distance at 55 m.p.h.

m.p.h. 120 {30 | 40 50 | 60 70
stopping distance |54 | 90 | 138 | 206 | 292 | 396

38 DIM A(S).R(3,4>.,T(4>
RUN
NTH-ORDER REGRESSION

DEGREE OF EQUATION? 2
NUMBER OF KMNOWH POINTS? &

“.¥ OF POINT 1 ? 28,54

K.Y OF POINT 2 7 20,90

X:¥ OF POINT 2 7 48,138

X.¥ OF POINT 4 7 50,206

X.¥ OF POINT 5 7 €@.,292

X.¥ OF POINT 6 ? 78.396

CONSTANT = 41,7714472

1 DEGREE COEFFICIENT =-1.835715z2
2 DEGREE COEFFICIENT = ,@87E571531
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COEFFICIENT OF DETERMINATION
(R12> = 933927959

CORRELATION COEFFICIENT
STANDARD ERROR ESTIMATE

. 999963573
1.420894106

INTERFOLATION: (ENTER @ TO END>
h:“i qﬂ'

T

247.274998

X=ra

18 PRINT "TM‘TH ORDER REGRESSION"

28 PRINT

28 REM - SET LIMITS OF DEGREE OF EQUATION TO RCZD+1), R(DI+13.I420, T(D+2D
29 REM - (WHERE D=MAXIMUM DEGREE OF EQUATION

368 DIM ACI3D.R(V.82.T(E)

48 PRINT "DEGREE OF EGQUATION":

58

INFUT D

68 PRINT "HUMBER OF KNOWW POINTS",

7a

INPUT N

88 AClo=H
89 REM - ENTER COORDINATES OF DATA FOIMTS
98 FOR I=1 TO M

1068
1@
113
126
130
140
156
1ed
1ve
188
150
200
289
216
220
230
248
236
268
2rg
288
296
3006
318
32a
330
340
350
368
370
380
398
486

PRINT "H.Y OF POINT".I:
INPUT K.Y

REM — LINES 126 TO 2868 POFPULATE MATRICES WITH A SYSTEM OF EGQUATIONS
FOR J=2 TO 2%¥D+1
ACT=ACII+RTCI~1D

HEXT J

FOR K=1 TO D+1

ROK D+23=T(K)+Y¥X T(K-1)
TCKI=TCRI YRS PC(K-1D
NEXT K
T{IH2)=T(D+25+Y 12

HEXT 1

REM - LINES 218 TO 496 SOLYE THE SYSTEM OF EQUATIONS IM THE MATRICES
FOR J=1 TO D+1

FOR K=1 TO I+l
RCI,KI=ACIHK-1)

MEXT K

MEXT J

FOR J=1 TO D+1

FOR K=J TO D+1

IF RCK, I3>8 THEN 320
MEXT K '
PRINT "HO UNIQUE SOLUTION"
GOTO V798

FOR I=1 TO D+2

S=R{J. I

R{J, I3=RCK., I

RiK., I)=58

HEXT I

=1 ROT, T

FOR I=1 TO D+2

R{I, I=Z%R(T, ID

HEXT I
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418 FOR K=1 TO D+1
428 IF K=] THEN 47@
438 Z=-R(K, J)
44@ FOR I=1 TO D+2
458 RCK, ID=RCK, I>+2¥RCT, 1)
468 NEXT I
478 NEXT K
488 NEXT J
498 PRINT
435 PRINT " CONSTANT =";
496 PRINT R¢1,D42)
459 REM - PRINT EQUATION COEFFICIENTS
568 FOR J=1 TO D
518 PRINT J;"DEGREE COEFFICIENT =";
S11 PRINT RCJ+1,D+2)
528 NEXT J
538 PRINT
S39 REM - COMPUTE REGRESSION ANALYSIS
S4@ P=@
55@ FOR J=2 TO D+1
568 P=P+R(J, D+2YKCT(II-ACIIRTCLIAND
578 NEXT J
586 Q=T(D+2>-T(1)12/N
590 Z=0~P
668 I=N-D-1
2@ PRINT
638 J=P/Q
648 PRINT "COEFFICIENT OF *;
641 PRINT "DETERMINATION"
645 PRINT "C(R12> =";J
650 PRINT "CORRELATION COEFFICIENT =";
651 PRINT SQR(J)
660 PRINT "STANDARD ERROR ESTIMATE =";
661 PRINT SQR(Z/I)
670 PRINT
679 REM — COMPUTE Y-COORDINATE FROM ENTERED X-COORDINATE
628 PRINT "INTERPOLATION: *;
6281 PRINT "(ENTER @ TO END)"
698 P=R(1,D+2)
708 PRINT "X =";
718 INPUT ¥
720 IF X=8 THEN 790
73@ FOR J=1 TO D
748 P=P+R(J+1, D+2)%X 1]
758 NEXT J
768 PRINT "¢ =";p
778 PRINT
780 GOTO 690
798 END
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Geometric Regression

This program fits a geometric curve to a set of coordinates using the method of least squares. The equa-
tion, coefficient of determination, coefficient of correlation and standard error of estimate are printed.

You must provide the x - and y -coordinates of known data points. Once the curve has been fitted you may
predict values of y for given values of x.

Example:

The table below gives the pressures of a gas measured at various volumes in an experiment. The relation-
ship between pressure and volume of a gas is expressed by the following formula:

pvK= ¢
where. P = pressure
V = volume

C and K are constants.
This formula can be rewritten in standard geometric form:
p=cvK
Note the exponent is negative, which accounts for the negative exponents the program calculates.

Fit a geometric curve to the data and estimate the pressure of 90 cubic inches of the gas.

volume | 56.1 | 60.7 | 73.2 | 88.3 | 120.1 |187.5
pressure | 57.0 | 51.0 [ 39.2 | 30.2 | 196 | 105

GEOMETRIC REGRESSION

HUMBER OF KMOWN FOINTS? ©
W.% OF POIMT 1 ? 56.1.537.8
#.% OF POINT 2 7 68.7.,51.8

3,

.¥ OF POINT 3 7 73.2,3%.2
.4 OF POINT 4 7 88.3.,38.2
w.% OF POINT 5 7 120.1.13.6
WM. OF POINT 6 7 187.5,168.5

Fiwy = 16183.7133 % K1-1,401556831
COEFFICIENMT OF DETERMINATION

CRT2y = 993392286
COEFFICIEWMT OF CORRELATION = .999993%683
STAMDARD ERROR OF ESTIMATE = 6.37591016E-04
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INTERFOLATION: (X¥=8 TO END)>

b

" —

-
S =7 M

=7 93
29.37324598

0

1
26
-H

FPRINT "IJGEOMETEIC REGRESSION®

FEINT
FRINT
INPUT

H

HUMEER OF KHOWN POINTS":

REM - ENTER COORDINATES OF DATA POIMTS
FOR I= 1 :U M

PRINT "s.% OF POINT";I1:

INPUT X ”

REM - HEEUHULHTE IMTERMEDIATE YALUES

CALCULATE AND PRINT COEFFICIEMTS OF EGQUATION

B= MR- RET 2 CNEL-T 120

Oy ="SEXKPORM ¥ KMUE

REM - 'HLLULHTE REGRESSION ANALYSIS
J=B#(RZ-T¥E M)

"COEFFICIENT OF "
"DETERMINATION"
"(R1Z) ="iR2

"COEFFICIEMT OF ».
"CORRELATION =";SOR{RZ)

"STAMDARD ERROR OF "
"ESTIMATE = " SORCK/(N-2

2o
138 Y=L0OGY)>
148 H=LOGCK>
158 J=J+X

168 E=K+y

178 L=L+x512
188 M=p+y 12
198 RI=RI+:%EY
208 MEXT I
=89 REM -

216

228 A=(K~-BEI 2 H
=38 FRINT

=248 PRIMT

2459

258

268 M=k-k12.M
278 K=M-J

288 PRINT

298 R2=JsM
88 PRINT

281 PRINT

385 PRINT

386 PRINT

18 PRINMT

211 PRINT

215 PRINT

228 PRINT

325 PRIMT

326 FPRIMT

338 PRINT

232 FEM -

s
S
cy

La
s
Py

l:.l_" l:l_:l X
= 1y T

SERN VY

ARSI B R AN R X

% L Loy £ 0] L)
A

o L
= (5
DR

158

1 PRINT

FRIMT
FRIMT

ESTIMATE Y-COORDIMATE FROM ENTERED ¥-COORDIMATE
"INTERFOLATION: *;
"Or=a TO ENDM

LS el -
D R}

INPLUT X

REM - RESTART OR END PROGRAM? USER INFPUT REQUIRED
IF #=8 THEHW 418

FEIHT e =V ENPURM*ETE

FREIMT

REM - FETURM FOR MORE DATA

-

GOTO 254

1 EMD



Exponential Regression

form:

f( x) = aebx

where a and b are the calculated coefficients.

This program finds the coefficients of an equation for an exponential curve. The equation is in the following

The equation coefficients, coefficient of determination, coefficient of correlation and standard error of estimate

are printed.

You must provide the x - and y -coordinates for known data points. Once the curve has been fitted you may
predict values of y for given values of x.

Example:

The table below shows the number of bacteria present in a culture at various points in time. Fit an exponen-
tial curve to the data and estimate the number of bacteria after 7 hours.

number of hours 0111 2] 3 4
number of bacteria | 25 138 |58 |89 |135

EXPONENTIAL REGRESSION

MUMBER OF KHOWH POINTS? 7
®.¥ OF POINT 1 2 8,25

.Y OF POINT 2 7 1,38

.Y OF POINT 3 7 2,58

¥.¥ OF POINT 4 7 3,83

®.¥ OF POINT 5 7 4,135
¥.%¥ OF POINT & 7 5,206
¥.¥ OF POINT 7 7 6,315

A = 24.%61e634

B = .422375081
COEFFICIENT OF DETERMINATION
(R12) = 3939933572

COEFFICIENT OF CORRELATION
STANDARD ERROR OF ESTIMRTE

INTERPOLATION:
% =2 7

Y= 430.0886716

R =78

iu

(%=@ TO END)

5

6

206

315

. F99936775
2.53424554E-83
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18 FRINT “"TEXPONENTIAL REGRESSION®
28 PRINT

38 FRINT "HUMBER OF KNOWN POINTS":
48 INFUT N

58 J=@

&8 K=0

8 L=8

28 M=6

90 R2=

82 FEEM - ENTER COORDINATES OF DATA POINTS
188 FOR I=1 TO N

118 PRINT "X.%¥ OF POINT";I.;

28 INPUT X%

123 REM - RCCUMULATE INTERMEDIATE VALUES
126 Y=LOGCY?

148 J=J+X

138 K=K+¥

lef L=L+¥12

178 M=M+¥12

188 RIZ=R2+X*Y

128 NEXNT I

192 REM - CALCULATE AND PRINT COEFFICIENTSOF EQUATION
286 B=(N¥RZ-K¥J)/ (N¥L-J 122

218 A=(K-B¥J)/N

228 PRINT

228 PRINT"A =";EXP{A)

248 FRINT "B =";B

243 REM - CALCULATE REGRESSION TRABLE VALUES
208 J=R¥(R2-J¥K/ND

268 M=M-K12/N

278 K=M-J

2868 PRINT

226 R2=J/M

360 PRINT “COEFFICIENT OF *;

281 PRINT "DETERMINATION"

283 PRIMT "(R12> =";R2

28& FRINT ‘

218 FRINT "COEFFICIENT OF “;

311 PRINT "CORRELATION =";

213 PRINT SGERC(R2)

216 PRINT

326 PRINT "STANDARD ERROR OF *;

321 PRINT "ESTIMATE =";SAR(K/(N-2))
226 PRINT

339 REM - ESTIMATE Y-VYALUE FROM ENTERED X-VALUE
248 PRINT "INTERPOLATION: *;
341 PRINT “(X=@ TO END>"

338 PRINT "¥ =";

368 INPUT X

278 IF ¥=@ THEN 418

358 PRINT "Y =";EXPCAYREXP(B¥X)
338 PRINT

382 REM - RETURN FOR MORE DATA
488 GOTO 350

4168 EMD
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System Reliability

This program calculates the reliability of an operating system that is subject to wearout and chance failure.

You must enter the system's operating time and the wearout time and failure rate of each component.

Example:

Compute the reliability of a computer system operating for 1000 hours with the components shown in the

list below.

CPU

terminal

disk

printer

SYSTEM RELIARBILITY

{TO END PROGRAM ENTEE @)

OFERAT ING
HUMBER OF

TIME IN HOURS? 1000

COMPONENTS? 4

COMPONENT 1

AVERAGE
AYERAGE

AYERAGE
AYERAGE

WERROUT TIME? 15008
FAILURE RATE? .8062
COMPONENT 2

WERROUT TIME? 3000

FRILURE RATE? .60@01

COMPONENT 2

RAYERAGE
AYERAGE
COMPONENT
AVERAGE
AVERAGE

WERROUT TIME? 320688

FAILURE RATE? .@8815

4
WERROUT TIME? 15068

FRILURE RATE? .@8813

wearout (hrs.)  failure
15,000 .00020
3,000 .00010
3,000 .00015
1,500 .00015

SYSTEM RELIABILITY = .135335233

OPERATING

TIME IN HOURS? @

1@ PRINT
28 PRINT
38 PRINT
48 PRINT
58 INPUT
59 REM -

"SYSTEM RELIABILITY"

"{TO END PROGRAM ENTER &>"
"OPERATING TIME IN HOURS®:

T

TEST FOR END OF PROGRAM
68 IF T=8 THEN 238
78 PRINT "NUMBER OF COMPONENTS":
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&8 INPUT N
90 Z=0
32 REM - ENTER DATA FOR EACH COMPONENT

160
183
1@
iza
136
148
156
133
16
17a
1z@
183
196
200
210
219
220

23a

162

FOR I=1 TO N
PRINT
PRINT "COMPONENT™;I

FRINT "AVERAGE WEAROUT TIME",

INPUT W

PRINT "AVERAGE FRILURE RRTE";

INPUT F

REM - INCLUDE ERACH COMPONENT IN RELIABILITY

Z=Z+1/W+HF

NEXT I

PRINT

REM - CALCULATE RELIABILITY. PRINT
Z=EXP (~-Z%T>

PRINT "SYSTEM RELIABILITY =";2
PRINT

REM - RESTART PROGRAM

GOTO 48

END



Average Growth Rate, Future Projections

This program calculates the average growth rate of a company, then projects figures for future years. The
growth rate and projections could be computed for any aspect of a company, such as sales, earnings, number of
employees, or patronage. You must provide established figures for a past series of years.

The dimension statement at line 30 limits the number of past figures you may enter. Any need to alter this
limit should be done in the following manner:

30 DIM S(N)

where NV = the number of years for which figures are known.

Example:

The borrowing records for Claremount County Library are tabulated in the graph below. What is its average
growth rate? How many books can it expect to lend in its tenth and twentieth years of service?

1,000 books borrowed

3@ DIM 5(3>

RUN

AVERAGE GROWTH RATE., FUTURE PROJECTIONS
MUMBER OF YEARS FIGURES ESTRBLISHED? 8

FIGURE: YEAR 1 ? 26
YEAR 2 ? 35
YEAR 3 7 42
YERR 4 7 45
YEAR 5 7 41
YEARR 6 7 31
YEAR 7 7 68
YEAR 8 7 62
YEAR 2 7 74
AYERAGE GROWTH RATE = 11.88 «
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CEN

TER @ TO END PROGRAM)

FROJECTED SALES FOR YEAR? 10

PRO

= 81.29
JECTED SALES FOR YEAR? 20
= 243.88

FROJECTED SALES FOR YERR? @&

18 PRINT “"TRYERAGE GROWTH RATE.":

15 PRINT " FUTURE PROJECTIONS"

28 PRINT

23 REM - SET ARRAY S TO THE NUMBER OF YEARS FOR WHICH FIGURES ARE KHOWH
38 DIM 526>

49 PRINT "NUMBER OF YEARS FIGURES";

45 PRINT * ESTABLISHED";

S8

INPUT N

68 FOR I=1 TO N

e

IF 1>1 THEN 18@&

88 PRINT “FIGURE: YERR";I.
98 GOTO 118

106
118
126
129
136
148
149
156
166
176
1t
126
199
206
218
219
2268
223
238
239
248
228
299
260
278
279
280
289
2368
299
380
385
383
318
228
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PRINT " YERR"; 1;
INPUT S¢ID
NEXT I
REM - INITIALIZE VYARIABLES FOR FIRST VEAR
T=LOG(S(12)
=g
REM - LOOP FOR REMAINING YEARS OF HISTORY
FOR I=2 TO N
L=LOG(SCI)
T=T+L
Y=y+(T-1 %L
NEXT I
REM -~ CALCULATE AYERAGE GROWTH RATE
A=6H (MY (N=1)=T)/ N3/ (N+1)
G=EXP(AY-1
REM - ROUND OFF. PRINT
FRINT "AYERAGE GROWTH RATE =";
PRINT INT(G%*10800+.5)/108; 3"
PRINT
REM - CALCULATE AYERAGE ANNUAL GROMTH FACTOR
S=EXP(T/N-F¥(N=1)/2)
PRINT “CENTER @ TO END PROGRAM)"
REM - INPUT YEAR NUMBER
PRINT "PROJECTED SALES FOR YEAR";
INPUT ¥1
REM - TEST FOR END OF PROGRAM
IF ¥1=@ THEN 320
REM - CALCULATE PROJECTED SALES FIGURE
S1=5%( 1467 1CY1-1)
REM — ROUND OFF, PRINT
FRINT TAB(28),"=";
FRINT INT(S1¥100+.5)/180
REM - RETURN FOR MORE DATA
GOTO 260
END



Federal Withholding Taxes

This program calculates the amount of federal income and FICA taxes withheld from one’s earnings. You
must provide employee information as to marital status, the number of exemptions claimed, the amount of taxa-
ble pay, and year-to-date taxable pay.

The number of pay periods per year is established at line 80. If your pay period is other than monthly, you
must alter this statement to set N equal to the number of pay periods per year.

There is a considerable amount of tax information which may change from year to year. The values listed in
the data tables at lines 30 and 40 are among those that may need periodic revision. The annual values for single
and married persons should be compared each year with those listed in Table 7 of the current IRS Circular E.

The annual FICA rate, the FICA cutoff amount and the annual amount of withholding allowance may also
need revision. The values established at lines 50, 60 and 70 should also be compared to those listed in the current
IRS circular.

Annual rates and cutoffs are used irrespective of your actual pay period frequency. The program auiomat-
ically adjusts them to match your pay period.

Examples:

Judy earns $900.00 per month. The payroll clerk is figuring her March paycheck. Judy is single and claims
only herself as a dependent. What amounts are withheld from her paycheck?

Dr. Berger has earned $1,408.75 this month. So far this year he has grossed $20,188.72. He is married and
claims four dependents. What amounts will be withheld this month for the federal government?

FEDERAL WITHHOLDING THXES

MARITAL STATUS (1=SINGLE. 2=MARRIED}? 1
WITHHOLDIMG TAX EXEMPTIONS? 1

TRXABLE PARY? 968

YTD TAXABLE PAY?Y 18006

TAXAELE = # 0@

INCOME TAX = # 128.5

FICA = $ §5.17

MORE DATA (1=YES., @=N0>? 1

MARITAL STATUS (1=SINGLE. 2=MARRIED>? 2
WITHHOLDING TAX EXEMPTIONS? 4

TAXAELE PAY? 1488.75

YTD TAXAELE PAY? 23758.03

TAXAELE = # 1488.75

INCOME TAX = § 152.689

FICA = $ @

MORE DATA (1=YES, 8=N0O>? @
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10 PRINT "IFEDERAL WITHHOLDING TARXES"

268 PRINT

27 REM -~ THE FOLLOWING DATA CONTRINS THE 1979 TAX TABLES FROM IRS
28 REM - CIRCULAR E. PERCENTAGE METHOD. TABLE ¢ (AMNUARL PRYROLL?
29 REM - FOR SINGLE PERSOMS

38 DATAR 135.1428,18,3300,21, 6808, 26. 16260, 38, 142008, 34, 17200, 3%, 22568
33 REM - FOR MARRIED FERSONS

48 DATA 13.2486.18.66008,21, 168500, 24, 1560008, 25. 15280, 32, 236088, 37 . 28960
43 REM - F1=FICA RATE AS DECIMAL

98 F1=.8613

38 REM - Fe=FICA CUTOFF AMOLNT

68 F2=22508

63 REM - WI=AMOUNT OF WITHHOLDING ALLOWANCE (ANHUAL FAYROLL>

78 Hi=1ea8

73 REM - N=NUMBER OF PAY PERIODS FER YEAR

80 HN=12

83 REM - LOARD THE TAX TABLE ARRAYS FROM DATA TABLES

868 DIM Fldz2ed

isg FOR I=1 TO 28

118 READ FI1CI

128 NEXT I

136 PRINT

133 EEM - STATEMENTS 148 TO 218 REQUEST PERTINENT EMPLOYEE DATA
140 PRIMT "MARITAL STATUS (1=SINGLE.".

141 PRINT " 2=MARRIED»":

158 INPUT &
le@ PRINT "WITHHOLDING TAX EXEMPTIONS":

ive INPUT W

188 PRINT "TAXABLE FARY":

128 INPUT P A

133 REM - ¥Y=TOTAL TAXABLE FPAY THIS YEAR. EXCLUDING CURRENT PRYCHECK
208 PRINT "YTD TAXABLE FAY":

21@ IMPUT v .

213 REM - ANNUALIZE CURREMT TRHABLE PAY: ADJUST FOR EXEMPTIONS
2260 G=P¥N-W1%¥W

238 Ti=0 -

239 REM - CALCULATE INCOME TAX

248 FOR I=2 TO 7

208 K=2¥I+14%(5-12-1

268 IF G<=F1(¥-1) THEN 33@

278 IF GXF1C¥+1>THEN 384

288 TI=TI1+(G-F1(X~122%F1(X-2)/168

298 GOTO 338

388 TI=TI+(F1ON+1-F1(K-122%F 1(¥~23/100

210 MEXT I

328 T1=T1+(G-F1(x+12%F1(¥0 /108

229 REM - ROUMD OFF TO MEARREST CENT

338 TIi=INT((T1/7H)%108+,5)./108

248 Tz2=a

343 REM - CALCULATE FICA

258 IF Y>FZ THEW 46@

368 IF Y+PXFZ THEN 398

378 T2=INTC(P#F1>%1860+,5)/108

288 GOTO 480

389 REM - ROUND OFF TO NEAREST CENT

320 T2=INTC({(F2-Y)#F1)#1608+,5)/160

488 PRINT "TAXABLE = #",F
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418
428
430
433
448
450
468
476

PRINT "INCOME TAX = $";T1

PRINT "FICA = $";T2

PRINT ,

REM - RESTART OR END PROGRAM?
PRINT "MORE DATA (1=YES, @=NO>";
INPUT &

IF 5=1 THEN 136

ENID
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Tax Depreciation Schedule

This program tabulates annual depreciation amounts. You can use the sum of digits method or any declin-
ing balance percentage method. You must know the purchase price (initial value), salvage value at the end of the
depreciable life, and the life of the item being depreciated. If you are doing declining balance depreciation, you
must also know the percentage method.

Examples:

The Miracle Corporation put a new roof on their office building for $27,000.00. They expect to replace it in
nine years. What would the annual depreciation amounts be using the sum of digits?

Heavenly Bank built a new home office building for $1.2 million. Run a tax depreciation schedule on the
building using 150% declining balance method with a 30 year life. Assume a salvage value of $250,000. You will
notice that the depreciation falls below straight line ($31,666.67) per year) at year nine.

TH¥ DEFRECIATION SCHEDULE

FURCHASE PRICE? ZVooo
SALMAGE WALUET &

LIFE IM YERRSY 3

EMTER 1 FOR SUM OF DIGITS.
2 FOR DECLIMING BRLAMCE? 1

sUM OF DIGITS TAX DEFRECIATION
FRICE # 27008
SALVAGE YALUE # &
HET DEPRECIATED § ZFoooQ
LIFE 2 YERRS

YEAR  DEPRECIATION BALAMCE

1 468 21le86

2 4308 lagon

3 $208 126080

4 2E08 2006

3 28068 &EE00

& 24860 3688

v 1868 1586

= 1286 3615

) &80 &

MORE DATAY (1=YES, @=HO>7 1

FURCHASE FRICE“ 12688006
SHLYAGE YALUE? qﬁ@ﬁ@
LIFE IM YEARS? 3
ENTER 1 FOR SUM DF DIGITS.
2 FOR DECLIMNING BALAWCE? 2
METHOD IM X7 156

3
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DECLINING ERLANCE THX
DEPRECIATION
FRICE 4 1286080
SALVAGE YALLUE $ =Z56000
MET DEPRECIATED & 258608
LIFE 28 YERRS
METHOD 158 X

YEARR  DEFRECIATION BALANCE

1 47568 202500

2 45125 857v3vs

3 42868.75 814566, 25
4 40725, 31 77aTEA, 94
5 28683, 835 730831.83
& 26754, 59 698337, 3
e 34316, 36 663420, 44
= 33171.82 £38249. 42
2 31512.47 398736, 95
i@ 29936.85 69206, 1
i1 28448 548364, 1
iz 2raLs 513342.1
13 _'El"ﬂ"-. . 1 4v“"| f"-l

14 24383.75 4’“””1 25
15 221e4.56 448126, 623
ie 22086, 33 418128, 36
v 268306, B2 397214, 534
ig 15268, 72 CTEC s IC I ¥
19 18867.68 358485, 94
28 17324.3 ~49551.H4
22 1817 “ﬁ”“EH.SS
23 IquT.F4 231982, 04
24 14539.45 277389.59
25 13859, 48 263528, 11
Ze 131ve.81 258344, 1
27 12517.2 23TE2E,. 2
=8 11831.24 225935, 56
29 11296.78 214638,78
5] 18721.94 283206, 8

MORE DATAT (i=YES.O=H0X? 8

i@
28
29
20
48
58
39
&a
Ve
o I
829
20
29

PRINT "ITAX DEFRECIATION SCHEDULE®
PRINT
REM - ENTER INITIAL YALUE AND ROUND OFF TO NERREST CENT
PRINT "FURCHH E PRICE":

INPUT
?=IHT€V¥1@B+.5)#1@@
REM - ENTER EMD' ¥ALUE AND ROUND OFF TO MERREST CENT
PRIMNT "SHLVHGE VALUE"

IHPUT

=INT {5 #188+ 5>/180

REM - COMPUTE AMOUMT TO DEFRECIRTE

=V-5

REM — ENTER LENGTH OF "DEFRECIATION
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leg PRINT “"LIFE IM YERRS":

1ig INPUT ¥

112 REM - CHOOSE DEFRECIATION METHOD

128 PRINT "EWTER 1 FOR SUM OF DIGITS.Y

125 PRINT "2 FOR DECLINIHG EBALANCE®:

1368 IWNPUT W

1480 IF x=2 THEMW 458

138 IF x<>1 THEW 1z8

138 REM - BY 5UM OF DIGITES METHOD

132 REM - RE1 IS THE CUMULATIVE AMOUMT DEFRECIATED
Fi=8

H=1

FRINT TREC4:"71  SUM OF DIGITS TAH *;
PRIMT "DEFRECIATIOW"

FRIMT TREC143:"PRICE "V

FRIMT TARE(7»; "SALVAGE YALUE #": 8
FRINT THECS3:"HET DEPRECIATED $";
FRINT V-5

FRINT TRECIZMi"LIFE":Y: "YERRS"

FRINT

PRIMT "YEAR  DEPRECIATIOW";

FRINT BARLAMCE"

M=11

=225 FOR I=1 TOOY

326 REM - CHECKE FOR FULL SCREEMN (23 LIMES)
227 IF MA23=INTIHAZ3» THEW GOSUER oo

t =] Oy 0Ty ~) 1Ty

- TR AL L0

KRN NN U (NS SR (U T

1
P2

e

)
DU o T o Iy B oy B I o IR oy R ke R ax ]

1l
E ]
o

223 REM ~ COMPUTE DEFPRECIATION AND ROUMD OFF TO HEAREST CENT
250 R=Z#DCY-I+10 008+ YD

248 R=IMTOR¥1068+, 557188

REM - ACCUMULATE DEFRECIATION
Ri=R1+F

REM - COMFUTE BARLAMCE TO DEFRECIATE
B=D-k1

REM - TEST FOR COMPLETE DEPRECIATION
IF E>=0 THEM 418

Fl=R1+F

b=t

FRINT I:" "iR.E

M=H+1 '

HERT 1

oOTO van

FEM - BY DECLIMWIMG EBRLAHCE METHOD
442 REM - EWNTER DECLIMIMG BALANCE FERCENT
438 FPRIMT "METHOD IH X"

Get INPUT M

42 REM - COMVERT PERCEMT TO DECIMAL

478 M=M188

473 REM - M COUMTES THE LIMES FRINTED OW EACH PRGE
422 REM - R IS THE AMOUMNT TO DEFRECIATE
4526 RE=D

S0 PREIMT "%

or8 PREINT TAB(E):"DECLIMING EALAWCE "
arl FRINT "TARS"

orw PRINT TAREC1Z:;"DEFRECIATION®

88 PRINT TARECI14X:"PRICE U ¥

5568 PRINT TRECY X "SALVAGE VALUE #":5

&88 PRINT TAEB{S»:"HET DEFRECIATED #";

o fu Ja P e W 00 el Gl 3 03 G
Lo a3 Tl e G500 000 =] o0y CFy LR
I o i o e o R I RN W o oy RNy

Jo
Ju
¥



81 PRINT VY-S

3 PRINT TAB(13):"LIFE".Y,"YEARS"

'@ PRINT TAB(13):"METHOD “;M¥16@: """
PRINT

1 PRIMT "YEAR  DEPRECIATION":

FRINT " BALANCE"

Z PRINT
42 H=11

5 FOR I=1 TO Y
1 REM — COMPUTE DEPRECIATION AND ROUND OFF TO THE MERREST CENT

3 RI=INT((R¥M/YI%100+,52./108

g g Ted Ty L L

g g g g gy O O Ty Oy O 0 O Oy b Uy U
AT RS

Fo D3P e S0 A0 OO
50 %0 05 ) LT T O

REM - ACCUMULATE REMAINING BALANCE
F=Rr-E1

FRINMT I." "iR1.R

M=M+1

REM - CHECK FOR FULL SCREEN (23 LIMNES?

IF H/23=INT(N/23) THEN GOSUB 808
NEXT I
FRINT

REM - RESTART OR END PROGRAM?
FRIMT "MORE DARTA? (1=YES, @=NOX";
INPUT ¥

IF ®=1 THEHN 2@

EMD
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Check Writer

This program prints a check. You must provide the date, amount and payee of the check. The program
translates the date and amount to words and prints providing spacing within the check.

You should regard the program listed below as a sample of a check-writing program. Very few checks will
conform exactly to the spacing provided in this program. The method of translating words from numbers is
generally applicable. Spacing should be altered to conform to your own check format.

File commands to open and close the flow of data to the printer are located at statement numbers 250 and 625
respectively. The PRINT statements between 250 and 625 do not need to be replaced with PRINT# when using the
CMD command at 250.

When the program asks the question READY TO PRINT CHECK? itis prompting you to insert a
blank check in your printing device. The check should be set one line above the line on which the date is to be
printed.

Once the check is set up, key RETURN (no other entry is required) and the check will be printed.

Example:

Among the checks that Miracle Corporation must write are one to Osborne & Associates for $4975.89 and
one to Freida Alexander for $103.75. Print the checks using the computer.

CHECK WRITER

DATE (MMDDYY>7? 36780

----- (TO END PROGRAM ENTER “END‘»~———-
FIRST NAME OF PAYEE? OSBORNE/

LAST NAME OF PAYEE? MCGRAW-HILL

AMOUNT OF CHECK? 4875.89

READY TO PRINT CHECK?

HEAVENLY BANK NO. 328
EMERYVILLE OFFICE

4120 ASHBY AVENUE MARCH 7 1980
EMERYVILLE, CA 945601 @\\\Q\QM\QQ\

AMOUNY $ 4975.89
PAY TO THE ORDER OF DSBORNE/MCGRAW-HILL.

FOUR THOUSAMD NINE HUNDRED SEVENTY-FIVE DOLLARS AND 89 CENTS

MIRACLE CORPORATION

1111 COUNTRY ROAD
COUNTRYVILLE, CA 94132

1328252158
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FIRST MAME OF PAYEE? FREIDA
LAST HAME OF FAYEE? ALEXANDER
AMOUNT OF CHECK? 183.7 |
READY TO PRIMT CHECK?

HEAVENLY BANK NO. 382
EMERYVILLE OFFICE -
4120 ASHBY AVENUE MARCH 7 1988

EMERYVILLE, CA 94601 \&\\\X\Q\S\\\%\\

AMOUNT $ 103.75
PAY TO THE ORDER OF FREIDA ALEXANDER

ONE HUMDRED THREE DDLLARS AND 75 CENTS

MIRACLE CORPORATION

1111 COUNTRY ROAD
COUNTRYVILLE, CA 94132

1328252158

FIRST WAME OF PAYEE? END

18 PRINT "IXHECK WRITER"

28 PRINT

38 DATA "ONE".,"TWO","THREE"."FOUR"

21 DATR "FIVE"."SIX","SEVEN","EIGHT"
48 DATA "NINE","TEN","ELEVEN"."TWELVE"
41 DATA "THIRTEEN", "FOURTEEN"

42 DATA "FIFTEEW"."SIXKTEEN"

58 DATA "SEVENTEEN"."EIGHTEEN"

51 DATA "HINETEEN"."TWENTY"."THIRTY"
68 DATA "FORTY"."FIFTY"."SIXTY"

61 DATA "SEVEWTY"."EIGHTY", "MINETY"

78 DATA "JANUARY"."FEBRUARY", "MARCH"
71 DATA "APRIL"."MAY"."JUNE","JULY"

88 DATA "AUGUST","SEPTEMBER", "OCTOBER"
21 DATA "MOVEMEER", "DECEMBER" '
89 REM - ENTER DATE WITHOUT COMMAS; DAY AND YEAR MUST CONTAIN TWO DIGITS
98 PRINT "DATE (MMDDYY>";

1aé INFUT D

116 PRINT "—~——- (TG END PROGRAM “;

111 PRINT "EMNTER “END” )=———- "

128 PRINT "FIRST MAME OF PAYEE":

130 INPUT F$:PRINT

132 REM - END PROGRAM?

148 IF F#="EMD" THEN 75@

15@ PRINT "LAST NAME OF FAYEE":

168 IHPUT L$:PRINT )

176 PRINT "AMOUNT OF CHECK":
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i8a
189
196
200
201
28z
283
284
269
2@
226
238
235
239
246
241
242
243
258
299
268
269
278
286
296
3aa
310
319
326
23a
339
246
349
=58
b 215
370
386
296
399
4660
4108
42a
436
440
449
458
460
478
480
496
S60
516
519
520
o229
o308
546
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INPUT A:PRINT

REM - INSERT BLANK CHECK IM FRINTING DEVICE. KEY <RETURN> WHEN RERDY
PRINT "READY TO PRINT CHECK?":

GET Z¢: IF Z#="" GOTO 2086

PRINT . .

PRINT

PRIMT

PRINT

REM - BREAK ENTERED DARTE WUMBER INTO MOMTH. DAY. YEAR FIGURES
D1=INT(D/1006a)
D2=INTC((D-D1%16068> /100>

D3 = INT(D-C(Di%160+DZ>¥166>

D3=T13+1360

REM - GOTO CORRECT MONTH IH DHTH THBLE
RESTORE

FOR K= 1 TO 27+D1

RERD X$

NEXT K

OPEN4. 4 :CMD4

REM - PRINT DATE

PRINT TABCZB);¥%:D2:",". D3

REM - PRINT AMOUNT TWICE: FIRST TIME FOR SHADED BOX
PRINT THAB(24>;"$";A

PRINT TABC(ZS);A

PRINT

PRINT F#:;" ";L#%

PRINT

REM - AMOUNT OF CHECK LEGITIMATE?

IF A{=0 THEN 778

Al=A

REM ~ AMOUNT IN THE THOUSANDS?
N1=INTC(A1/1E3)

REM — CAN‘T PRINT FOR AMOUNT OVER $99993,9%
IF M1>39 THEN 770

IF N1=@ THEN 39@

GOSUE 648

PRINT "THOUSAND *;

Al=A1-N1¥1E3

REM - AMOUNT IN THE HUMDREDS?
N1=INT(A1/166)

IF N1=8 THEN 448

GOSUE &4a

PRINT "HUNDRELD *;

Al=A1-H1%¥160

REM — AMOUNT IN THE OHES OR TENS?
NI1=INT{R1>

IF N1>8 THEN 4386

IF A>=1 THEN SBa

GOTO S18

GOSUE ©4a

PRIMT "DOLLARS "

Al=A1-H1

REM - AMY CENTS?

IF A1<.81 THEH €88

REM ~ IF AMOUNT IS CENTS ONLY; DON‘T FRINT “RND”
IF A<1 THEM 55@

PRINT "RHD";



aad
o992
o668

569

578
580
550
600
610
620
623
629
636
639
648
6506
6351
63
633
&7e
686
€96
788
rla
rll
I 1
¥13
28
738
731
732
733
7o
78
768
7@
786
7on

Al=INT(A1%18@)+.5/108@
REM - CENTS ARE PRINTED IN NUMERIC FORM
PRINT INT(AR1),"CENTS"
REM - SPACE OFF OF CHECK
PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT#4:CLOSE4

REM - RESTART FROGRAM
GOTO 120

REM - SUBROUTINE TO GET WORDS FOR NUMBERS
IF N1<21 THEN V3@
RESTORE

FOR K=1 TO (N1-20>/19+20
READ x$

NEXT K

PRINT X%,
A3=H1-INT(N1/18)%¥18

IF A3=0 THEN 768

PRINT "=";

RESTORE

FOR K=1 TO A3

READ X$

NEXT K

GOTO 75@

RESTORE

FOR K=1 TO Ni

RERD X%

NEXT K

PRINT x$.;" ",

REM — END OF SUBROUTINE
RETURN

PRINT , "oV O T Dok
GOTO 578

END
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Recipe Cost

This program calculates the cost and the cost per serving of a single recipe. For each ingredient you must
provide the purchase price, the amount purchased, the amount used in the recipe, and the number of recipe units
per purchase unit.

Example:

Listed below is a recipe for strawberry shortcake. Calculate the cost of the recipe and the cost per serving.
What would the cost per serving be if one cake serves 12? The conversion factors and price per ingredient are
supplied.

Strawberry Shortcake — 8 servings

3 c. flour 2.5 c./Ib. $1.59 5 Ib.
3Y4 tsp. baking powder 15 tsp./oz. .43 4 oz.
Y4 c. sugar 2c./Ib. 1.24 5 Ib.
1Ya tsp. salt 6 tsp./oz. 29 11b.
Y2 c. butter 2 c./lb. 1.49 1 (b.
1 egg 12/doz. .75 1doz.
Y3 ¢. mitk 4 c./qt. 40 1 qt.
3 pts strawberries _ 49 1 pt.
Y2 pt. whipping cream —_— .59 Y, pt.

RECIPE COST

HUMEEFR OF INGREDIENTS? 2
INGRETDIIENT 1

STORE COST FOR BULK UNIT? 1.59
NUMBEE OF UNITS IN BULK? S
RECIFE UMITS PER BULK UNIT? 2.5
HUMEBER OF RECIPE UMITS MEEDED? 3

INGREDIIENT 2 :

STORE COST FOR BULK UNIT? .43
HUMBER OF UMITS IN BULK? 4
RECIPE UMITS PER BULK UNIT? 15
HUMBER OF RECIPE UNITS NEEDED?

INGREDIENT 3 :

STORE COST FOR BULK UNIT? 1.24
NUMBER OF UMITS IN BULK? S
RECIPE UNMITS PER BULK UNIT? 2
NUMEER OF RECIPE UNITS NEEDED? .

INGREDIENT 4 -

STORE COST FOR BULK UNIT? .29
NUMBER OF UMITS IN BULK? {

RECIPE UNITS PER BULK UNIT? 96
HUMBER OF RECIPE UNITS NEEDED? 1.25

23
Py
]

RV
(]
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IMGREDIEMT 3

STORE COST FOR BULK UNIT? 1.43
HUMEER OF UHITS IM BULK?T 1

RECIPE UNITS PER BULK UNIT? 26
MUMEER OF RECIPE UNITS NEEDED? .5

INGREDIEMT & -

STORE COST FOR BULK UNIT? .73
MUMBER OF UNITS IMN BULK? 1
RECIPE UNITS PER BULK UNIT? 12
HMUMBER OF RECIPE UMITS MEEDED?

[yrs

IMNGREDIEMT 7

STORE COST FOR BULK UNIT? .48

MUMBER OF UMITS IN BULK? 1

RECIFE UNITS PER BULK UNIT? 4

HUMBER OF RECIFE UNITS NEEDED? .6666667

INGREDIIENT & -

STORE COST FOR BULK UNIT? .42
MUMBER OF UMITS IM BULK? 1
RECIPE UNITS PER BULK UNIT? 1
MUMBER OF RECIPE UWITS MEEDED?

Ly

IHGREDIENT 3

STORE COST FOR BULK UNIT? .59
HUMBER OF UMITS IN BULK? 1
RECIFE UMITS PER BULK UNIT? 1
MUMEER OF RECIPE UMITS MEEDED? 1

MUMBER OF SERVINGES? ©

TOTAL COST FOR OME RECIPE = # 3
COST PER SERVING = # .38

MORE OR FEWER SERVINGS (1=YES, 8=N0D>7? 1
NMUMEBER OF SERVINGS? 12

TOTAL COST FOR OME RECIPE = # 3
COST PER SERVING = # .23

MORE OR FEWER SERVINGS (1=YES, @=N0>7 @

18 PRINT "IRECIFE COST"

15 PRINT

19 REM - STATMENTS 38 TO 188 REQUEST USER INFUT
28 PRINT “"MUMBER OF IMGREDIENTS":

28 INPUT H

39 REM - LOOF TO REQUEST DATA FOR EACH IMGREDIENT
48 FOR I=1 TO H

58 PRINT

58 PRINT "INGREDIENT".I.":"

78 PRINT “STORE COST FOR BULK UNIT®:

8@ INFUT C

9@ PRINT “MUMBER OF UMITES IM BULK":

@@ INPUT U
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118 PRINT
111 PRINT
126 INPUT
138 PRINT
131 PRINT
146 INPUT
143 REM -
158 P=P+C/
le@ HEXT I
le3 PRINT
1ve PRINT
188 IMPUT
128 PRINMT
133 EEM -
208 PRIMT
281 PRIMT
283 PRINT
218 PRINT
213 PRINT
228 PRIMT

"RECIPE UMITS FER “;

"BULK UNITY;

F

"NUMEER OF RECIFE *;

"UMITS HEEDED":

F

SUM COST OF EACH INGREDIENT FER AMOUNT USED
U F#R

"NUMBER OF SERVINGS";

ROUND OFF COSTS TO NERREST CENT. PRINT RESULTS
“TOTHL COST FOR "

"OHE RECIFE = #*;

INTCP#*106+,.5)/160

"COST FER SERVING = $v;

INTCPA/CH108+, 52,168

229 REM - CALCULATE ALTERMATIVE FRICE PER SERYING
238 PRINT "MORE OR FEWER SERYINGS *;

231 PRINT "C1=YES, @=NO)";

246 INFUT N

256 IF N=1 THEN 178

266 END

OPTION

As you become familiar with the operation of this program you may wish to shorten it by entering the infor-
mation required for each ingredient on one line. The program changes necessary are listed following the example

below.

Example:

Calculate the cost per serving of Strawberry Shortcake in the previous example when it is served without

cream.

RECIFE COS

NUMEBER OF
INGREDIENT
INGREDIENT
INGREDIENT
IMGREDIIENT
INGREDIENT
INGREDIENT
IHGREDIENT
INGREDIENT

HUMEER OF

TOTAL COST
COST PER 5

MORE OR FE
NUMBER OF

178

T
INGREDIENTS? &

1-59.‘ S}::-'l 5)3
«343.4,15,3.25
1.24.5,2,.25
«28,1,96,1,25
1.48,1,2..5
wras1.12,1
«48.1.4, . 6666667
«43,1.1.3

SERVINGS? &

ot Lt s e .
RSIEDY A XA NUPR TRPS, TN P

00 =L N P GO P e
R R R R s |

FOR ONE RECIFE = $ 2.41
ERVING = # .3 :

WER SERVINGS (1=YES. @=NO>? 1
SERVINGS? 12



TOTAL COST FOR OME RECIPE = § 2.41
COST PER SERVING = # .2

MORE OR FEWER SERVINGS (1=YES. 8=HOO>7 @

1 REM - OPTION 55-78
18 PRINT "IRECIPE COST"

48 FOR I=1 To H
S8 PRINT
55 REM -~ ENTER C.U.F.E

56 REM - WHERE C=COST FOR BULK UMIT

57 REM - U=NUMBER UMITES IN BULK UNIT

58 REM - F=RECIPE UNITS PER BULK UNHIT

59 REM - R=NUMEER RECIPE UNITS CALLED FOR

&6 PRINT “INGREDIENT".I.
78 INPUT C.LLF.R

149 REM - SUM COST OF EACH INGREDIEMT PER ARMOUNT USED

Ze8 ENID
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Courtesy: Robert Irving

Survey Check (Map Check) Northridge,

California

This program calculates the error of closure and area of a plot for which a traverse of the perimeter is
available. The program will also calculate how far North and East the end of an open traverse is from its
origin (the Northing and Easting). The local coordinates of the origin can be entered for an open traverse.
Negative values of Northing and Easting are South and West, respectively, of the 0.0 origin of the survey.

The individual legs of the traverse may be either straight lines or arcs of circles. To compute the tra-
verse, you must have the bearing and length of each straight leg. You also need the radius, bearing of
chord. and length of chord (or radius, arc measure, and bearing of a tangent) for each curved leg.

For a closed survey, pick any intersection of legs as a starting point, and number the lines and arcs,
starting with one, in a clockwise direction around the perimeter. If any arc is 180 degrees or more, it must be
broken into smaller arcs, each less than 180 degrees.

By convention, surveyors measure bearings East and West of North and South, as shown in the
following figure. This convention was established in the days before computers, so that trigonometric
functions could be easily looked up in tables not exceeding 90 degrees. For each leg, you must enter the
quadrant number and the degrees, minutes and seconds East or West of the North-South axis. The pro-
gram will indicate the direction of the leg (e.g.. SW), and will convert the quadrant, degrees, etc. to an
azimuth angle. Azimuth is measured clockwise from North to 360 degrees.

N
-~
” ~
V4 BN
w—1 Y -

W,

\ /

Sl e

Quadrant numbering scheme. Note angles

S are measured from the North-South line.

A curved leg, or arc, is defined by two auxiliary legs. each of which is a radius of the arc. The bearing
of the first auxiliary leg is the direction of the radius from the first encountered end of the arc to the center
of the arc. You can compute this bearing from the bearing of the arc's tangent at that point. since the
radius is perpendicular to the tangent. The survey may show the bearing of the tangent. If not, you can
compute it by adding one half the angular extent of the arc to the bearing of the arc’s chord, as shown in
the next figure.

180



ul Radius

N

Radius

~

Tangent

T
Bearing of Tangent = Bearing of Chord +% angent

The bearing of the second radius is from the center of the arc to the other end, and the distance is en-

tered as a negative number to signal to the computer that this and the prior leg are not perimeter legs, but
auxiliary legs of an arc.

The program asks you for the bearing and distance of each leg by number. Legs are entered in sets of
ten lor less). Following the last entry in a set, you can correct any leg in the set. You must enter both auxili-

ary legs of an arc in the same set. You can enter a bearing of zero to end one set. and then enter more legs
on the next set.

When you have corrected a set. a traverse table is printed for the set. This includes each leg number.
direction, azimuth angle and distance, and incremental and cumulative Northing and Easting. The cumula-
tive Northing and Easting after the last leg on a closed survey gives the error of closure. Arc angle, radius,
sector area, chord length, and tangent length are printed between the two auxiliary legs of each curved
leg.

Following the printout of the last leg of a closed survey. the area of the plot will be printed, both in
square feet and in acres. The area computed is very accurate provided two conditions are met:

1) the error of closure is small (0.01 feet is usual for a house lot), and

2) the area is sufficiently small that curvature of the earth does not become significant. Surveys covering
several tens of miles have to account for this latter factor.

Example:

The figure below illustrates the boundaries of a lot with one curved side. The leg numbers are circled.
Bearings and distances are shown for each leg. Find the error of closure and lot area.

® @ () S39°0"E

149.83
@) S39°0"E
50.00
(® N85°23'53"W
50.00
N85°23'53"W
® ® 114.32
® N1°5°0"E
132.78
N46°0'0"
® ©n5e"
@ s89°0'0"E
25.46
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MAFP CHECK
OPEN (1> OR CLOSED (8> SURYEY? @
NEXT SET OF LEGS:

LEG HO. 1

QUADRANT . DEGREES , MINUTES, SECONDS

7 2,3%9.8.8

DISTANCE

(NEGATIVE IF OUTWARD RADIUS)7? 149.83

LEG NO. 2

QUHDRHNT DEGREES. MINUTES, SECONDS
?2,39.8.8

DISTANCE

(NEGATIVE IF OUTWARD RADIUSY? S@

LEG HO. =

EU?DRHNT DEUEEES MINUTES, SECONDS
DISTANCE

(HNEGATIYE IF OUTWARD RADIUS)? -S@
LEG HO. 4

HUADRANT , DEGREES . MINUTES . SECONDS

? 4,85.23,53

DISTAMCE

(HEGATIVE IF OUTWARD RADIUS>? 114.32

LEG HO., S

QUADRANT . DEGREES , MINUTES . SECONDS

? 1.1.5.8

DISTANCE

(NEGATIVE IF OUTWARD RADIUS)>? 132.78

LEG HO. &

RUADRANT , DEGREES , MINUTES, SECONDS
7 1.46.8.8

DISTANCE

(NEGATIVE IF OUTWARD RADIUS)? 14

LEG MO, 7

QUADRANT , DEGREES , MINUTES ., SECONDS

? 2.89.8.8

BI%THHCE

(NEGATIVE IF OUTWARD RADIUS)? 25.46

LEG NO. =2

GUADRANT , DEGREES . MINUTES , SECONDS

7 8.8.0.8

CORRECT WHICH LEG IN THIS SET?
C@=HO MORE CHANGES)? @
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ORIGIN B/ 8

LEG/DIR.
AZIMUTH/DIST.
DEL N-/DEL E
HORTHING/ERSTING

LEG/DIR.
ZIMUTH/DIST.
DEL M/DEL E
HORTHIMG/EASTING

ARC: 46 23 53
R= 58 A= 2624.

LEGADIR.
AZIMUTHADIST.
DEL M-TEL E
HORTHING/ERSTING

*¥ PRESS "C” FOR

RERDY.
1:177C1 1770

LEG/TIR.
AZIMUTH/DIST.
TEL M/DEL E
HORTHING/ERASTING

LEGSDIE.
AZIMUTHADIST.
DEL N</DEL E
HORTHING/EAST ING

LEGATIIE.
AZIMUTH/DIST.
DEL HNS/DEL E
HORTHINGAERSTIMG

*#¥ PRESS “C7 FOR

RERDY.
LEG/DIR.
AZIMUTHADIST.

DEL M-TEL E
HORTHINGAEASTING

1 .’"ISE

141 8 @8 /7 143.83
-116.44 ~/ 94.291
~116.44 . ’ 94,291

;(-:vE

141 8 @8 / 58
-38.857 / 31.468
-155.297 / 125.737

497 C= 39.393 T= 21.429

- =;1 '-.'C:i c".' lJISIE:

MEXT SET OF LEGS %%

4 N
274 36 7oOo114.32
3.17 13.3351

_142- 113 {’-E‘Blw"'{

4E a @/ 14
2.725 7 18,671
. 368 S-25.4352

NEXT SET OF LEGS ¥k

v ~SE

21 B8 8/ 23.96
-.444 / 23.456

-. 876 / 4E-83

AMY MORE LEGS k1“¥E’ B=H0>7? 8

PLOT AREA IS 13347

gs3 Sa. FT.

PLOT AREA IS .368642064 ACRES

BRERK IM lo00@
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18 REM -~ SURVEY CHECK

12 REM - FOR CLOSED SURVEY FOLLOW TRAVERSE CLOCKMWISE
13 REM - KEEP PLOT TO RIGHT OF ERCH FERIMETER LEG

14 REM - COMPUTE RUXILIARY LEGS AS RADII AT EACH

13 EEM - END OF ARC. ARC<186 DEGREES

16 REM

17 REM - VALUE OF PI; FI=3.14159265
13 REM - K@ = NUMBER OF LEGS PER SET

28 Ke=10

3@ DIM BC1@s.L<16)

33 REM - FNR(X> ROUNDS X TO 3 DECIMAL PLACES
48 DEF FNR(XD)=INT(X¥1000+.5)/1000

43 REM - R 1S THE CONVERSION FACTOR FOR DEGREES TO RADIANS
28 R=1,745329251E-2

68 PRINT "MAP CHECK":PRINT

7@ PRINT "OPEN (1> OR CLOSED <¢@> SURVEY";

8@ INPUT F

38 IF F=8 THEN 120 :

186 PRINT "ORIGIN: NORTHING. EASTING";

118 INPUT N.E

lgg PRéNTiPRIHT "NEXT SET OF LEGS:":PRINT

1 3= :

136 FOR K=1 TO K@

132 REM - INPUT BEARING AND DISTANCE FOR NEXT LEG
146 GOSUB 2000

143 REM - IF BEARING IS @, END INFUT FOR THIS SET
156 IF G=8 THEN 17@

133 G=G+1

168 GOTO 240

162 REM - ZERO UNUSED LEGS IN THIS SET

17@ IF K=K@ THEN 23@

1886 FOR J=K+1 TO K@

198 B(J>=@

286 L{Jr=a

218 NEXT J

238 K=Ka

248 NEXT K

268 PRINT "CORRECT WHICH LEG IN THIS SET"
261 PRINT * (B=NQ MORE CHANGES)>":

278 INPUT K

272 REM - NO CHANGES IF @ INPUT

280 IF K=0 THEN 31@

285 K=K-H

238 GOSUB 2000

280 GOTO 268

389 REM - COMPUTE VALUES AND PRINT TRAVERSE TABLE
318 PRINT "TIORIGIN ";FNRCNY:"/";FNRCE)

348 PRINT

330 FOR K=1 TO Ko

360 L1=L<K)>

361 2=2+1

362 REM - CHECK FOR RRC

378 IF L1<@ THEN 1100

388 IF L1=@ THEN 90@ _

388 REM - COMPUTE NORTHING/ERSTING INCREMENT (CONVERT BEARINGS FROM
383 REM - DEGREES TO RADIANS)

330 L=L(K>#¥COSCBCKI¥R)
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400
418
420
429
430
440
449
45@
460
470
480
499
560
510
520
530
540
550
560
578
550
598
600
610
620
630
640
650
660
670
690
690
700
710
720
730
740
750
760
770
780
790
200
810
820
§29
830
840
850
860
g7e
850
881
885
890
891
895

=L (KI)¥SINCBC(KO¥R)
N=N+L
E=E+D
REM - INCREMENT RARER
=A~E¥L+N¥D

PRINT "LEG/DIR.";TABC17) iH+K; "/ ")
REM - FROM BEARING. DETERMINE DIRECTION

IF BCK>=8 THEN 478
GOTO 4598

PRINT “N"

GOTO 830

IF BCK»><{92@ THEN 51@
GOTO 530

PRINT “"NE"

GOTO 839

IF B{K>=98 THEN 358
GOTO Sve

PRINT "E"

GOTO 830

IF B¢K><18@ THEN 550
GOTO 6108

PRINT “SE"

GOTO 830

IF B<K)=18@ THEN 63@
GOTO e56

PRINT "S*

GOTO 830

IF B(K)<278 THEN 670
GOTO &9@

PRINT "SW"

GOTC 830

IF B(K»=270 THEN 718
GOTO 738

PRINT "W"

GOTO 830

IF B(K>{36@ THEN 73@
GOTO vro

PRINT "HW"

GOTO 830

IF B(K>=368 THEN 750
GOTO 8l@

PRINT "N"

GOTO 838
B{K>=B(K>~-36@

GOTO 4506

REM - BREAK BEARING INTO DEGREES, MINUTES., SECONDS

DI=INT(B(K>)
M1=(BC(K)-D1>%68
M=INTC(M1>
S=INT((M1-MI¥60+.3)
PRINT "ARZIMUTH/DIST.
PRINT "DEL N/DEL E

PRINT "NORTHING/EASTING

PRINT
L{Ky=L1
IF 2<3 THEN S0@

PRINT "#% PRESS /C” FOR

";D1;Mi8; /" SFNRCLCKD)D
"FNRCLY; /" FNRCD)D
"SFNRCND; "/ FNRCED

NEXT SET " "OF LEGS ¥%"
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leog
19939
1168
1118
1126
1138
1146
1158
11e8
11ve
112w
1156
lzea
121@
1226
12z8
1246
1258
1266
1278
1286
1254
1260
1328

GET W$:IF W$="" THEN &9¢

FRIMT

NEXT K

=0

PRINT "ANY MORE LEGS (1=YES. @=HO)";
INPUT U

IF U8 THEN THEN 128

REM - NO AREA FOR OPEN SURVEY

IF F<>8 THEN 106@

H=ABS(A-2)

FRINT “"PLOT AREA IS"iFHRCAY;"SH. FT."

1 PRINT

FRINT "PLOT ARER IS" INTCA/43560%1ES+, 5/ 1E8; "ACRES "

STOP

REM - CALCULATE CURYED LEG AND PRINT ON TRANSYERSE TRELE
C=ABS(RB(KI-BCK—10 0

C=ABSC180-C)

Al=C/ 1 20%mkDED
Cl1=2%D#SINCC/2#%R >
T=ITANCC/2¥R >
ES=B(Ki-B(K~13

IF B2{-186 THEM 121@
IF B2>188 THEN 1214
IF B928 THEN 1236
A=A+A1

GOTO 124@

A=A-A1

D1=INTCC)
M1=(C-D1>%c0
M=INT(M1>
S=IHTCCML=Ma%Ea+, 52
PRINT " ARC:“D1;M;S:PRINT" R="FNRCDD); "A="FNRCALY; "C=";
PRINT FHR(C1);"T=";FNR(T)
PRINT

GOTO350

1993 REM - INPUT DATA FOR ONE LEG

2606
26818
2628
20821
2622
20838
2048
2858
2068
2e7a
20830
2096
2108
2l1e
2128
2130
2148
2158

186

B{K>=8

Lika=0

PREINT "LEG NO. ";H+K."
PRINT "QUADRANT,DEGREES,";
PRINT "MINUTES.SECONDS":
INPUT @, D.M.5

IF G=8 THEN 2278

IF Q>4 THEM 2628

IF <8 THEN 2828

IF DB THEN 262a

IF M<{B THEN 2@z@

IF S<@ THEN 2826
B(KI=D+(M+5,/68) /66

IF BCK>>98 THEN 2828

IF @=1 THEN 2226

IF. @=2 THEN 2150

GOTO 217a@

B(K)=1868-B(K>



21606
217ve
2186
2198
2268
2218
2215
2220
2221
2230
2248
2258
227a
9999

GOTO 2228

IF @=3 THEN 2198

GOTO 2218

B(K>=180+B(K>

GOTO 22268

IF G<>4 THEN 2z228@

B(K2»=360-B(K)

PRINT "DISTANCE "

PRINT "¢NEGATIVE IF OUTWARD RADIUSO".
INPUT LCKD :PRINT

IF L{K>>8 THEN 2278

IF ABSCLCKY Y CPABSC(LCK-12)THEN 22208
RETURN

END
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Day of the Week

This program calculates the day of the week that a given date falls on. It will figure, for example, that
December 25, 1980 will be a Thursday.

You must enter the date in numeric form and in the order of month, day, year. September 12, 1975 will be
entered as 9,18,1975, making certain that commas, not slashes or dashes, separate the figures.

Examples: ,
Cindy’s birthdate is March 4, 1953. On what day was she born?

Uncle Lon has an appointment on September 30, 1977. What day is that on?

DAY OF THE WEEK

(ENTER 0.8,8 TO END PROGRAM)
MONTH. DAY, YEAR? 3.4,1953
WEDNESDRY

MONTH. DAY, YEAR? 9,38, 1977
FRIDAY

MONTH, DAY, YEAR? 0.0.0

18 PRINT "IIDAY OF THE WEEK"

28 PRINT

29 REM - REQUEST USER INPUT

3@ PRINT “(ENTER 0.0,@ TO END PROGRAM)"

48 PRINT "MONTH.DAY,YEAR";

98 INPUT M.D.Y

93 REM - TEST FOR END OF PROGRAM

68 IF MC>0 THEN 100

78 IF D<>0 THEN 168

88 IF ¥<>8 THEN 106

38 GOTO 360

39 REM - NEED TO ADJUST INPUT FOR CALCULATIONS?

180 IF M>2 THEN 130 '

182 REM - ADJUST INPUT

118 M=M+12

128 Y=y-1

129 REM - CALCULATE DAY NUMBER

136 N=D+2*H+INT(.6#(M+1))+?+INT(?/4)-INT(V/109)+INT(?/490)+2
148 N=INT(C(N/?-INTCN/7) 27+, 5) _ ,
143 REM - FIND CORRECT DAY NUMBER, TRANSLATE TO DAY, PRINT
158 IF N>@ THEN 180

168 PRINT "SATURDRY"

178 GOTO 340

188 IF N>1 THEN 218

130 PRINT "SUNDARY"

200 GOTO 340
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218
230
24
258

266
278
258
290
308
218
328
338
240
349
304
268

IF N>2 THEM 248
PRINT "MOMDAY"
GOTO 348

IF N>3 THEN 270
PRINT “TUESDAY"
GOTO 348

IF H>4 THEW 388
PRINT "WEDMESDAY"
GOTO 346

IF N>5 THEN 338
PRINT “THURSDAY"
GOTO 348

PRINT "FRIDAY®
PRINT

REM - RESTART PROGRAM
GOTO 48

END
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Days between Two Dates

This program calculates the number of days between two given dates. Leap years are taken into account.
The program assumes there is one day between today and tomorrow. For instance, there are two days between
March 1 and March 3 of the same year.

There are a few precautions to assure the proper use of this program. First, you must be certain to enter the
earlier date first. Second, dates must be entered in number form (3, not MARCH ) and in the correct order
(month, day, year,ie., 3,17,1976 ). Commas, not slashes or dashes, must separate the figures. Third, the
year must not be abbreviated ( 1976 , not 76), even if both dates are in the same century. Finally, the month en-
tered must not be greater than 12 and the days no greater than the number of days in the particular month. If
such is the case, the message UNREAL. DATE is printed to alert you to the fact that an unreal date
(suchas 14,32,1975 ) has been entered. An incorrect answer is likely to result.

Example:
John's birthdate is August 8, 1951. How many days old will he be on his 30th birthday?

DAYS BETWEEN TWO DARTES
FIRST DATE? 7.4.,1977
SECOND DATE? 12,25.1977
DIFFERENCE = 174 DAYS

MORE DATA (1=YES. @=N0>7T @

16 PRINT "IIDAYS BETWEEN TWO DRTES"

28 PRINT

23 REM - STATEMENTS 38 TO 68 REQUEST USER INPUT
38 PRINT “FIRST DRTE"“:

48 INPUT M1.D1,¥1

38 PRINT "SECOND DATE";

68 INPUT Mz,D2.Y2

&3 REM - SET VARIABLES TO BE USED IM SUBROUTINE
78 M=Mi

8@ D=D1

30 y=vi

186 GOSUER 23a@

i?g REQ = SAYE COMFUTED NUMBER OF DAYS IN H

113 REM - SET VARIABLES TO BE USED IN SUEROUTINME
120 M=M2

138 D=D2

158 GOSUR 236
139 REM - CALCULATE DIFFERENCE AMD FRINT

178 FPRINT “"DIFFERENCE =";N;"DRYS"
189 REM - RESTART OR END FROGRAM? USER IMFUT REQUIRED
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198 PRINT "MORE DATA (1=YES, @=NO>";
288 INPUT X
21@ IF ¥=1 THEN 28
219 REM - END PROGRAM
2z@ GOTO 460
227 REM ~ SUBROUTINE TO COMPUTE NUMBER OF DAYS FROM 8/6/8/ TO M/L/Y
228 REM - START WITH TEST FOR UNREAL DATE
229 REM- G0 TO CORRECT TEST DEPENDING ON NUMBER OF DAYS IN THE MONTH
23@ ON M GOTO 260,288, 260.340,260,348, 260, 260, 340. 2608, 348, 268
248 PRINT "UNREAL DATE"
249 REM - STOP CALCULATIONS. RETURN TO MAIN PROGRAM
258 RETURN
252 REM - MONTH HAS 31 DAYS
268 IF D>31 THENW 248
278 GOTO 338
279 REM - MONTH IS FEBRURRY. A LEAP YEAR?
286 IF Y/4<INT(Y /4> THEN 21@
290 IF Y /4088=INHT(Y /408> THEN 320
3868 IF Y/188<5INT(Y 1880 THEN 328
389 REM — NOT A LEAFP YEAR; MONTH HAS 28 DAYS
218 IF D28 THEM 248
315 REM - A LEAP YEAR: MOMTH HAS 22 DAYS
326 IF D>2% THEM 248
338 GOTO 358
339 REM - MOMTH HAS 3@ DAYS
348 IF D38 THEN 244 ,
349 ﬁ%ﬂ”; TAELE OF NUMBER OF DAYS FROM FIRST OF YERR TO FIRST OF ERCH
MOH
356 DATA 8.31.59.96,128,151.,181,212
351 DATA 243.273,304,334
368 FESTORE
361 FOR @=1 TO M
362 RERD A
3 HNEXT @
EST%EEET GET MUMBER OF DAYS FROM JANUARY 1 TO FIRST OF MONTH FROM DATAH
379 REM - COMPUTE HUMEER OF DAYS FROM @/6-8 TO M/DAY
360 A=A+YEIES+INT(Y/4)+D+1-TNT(Y/ 1080+ INT(Y /4060
389 REM - POSSIBLY A LEARP YEAR?
398 IF INT(Y/40<3Y/74 THEN 458
489 REM - COMTINUE TEST FOR LEAF YEAR
418 IF ¥Y/488= INT(Y/488> THEN 438
420 IF Y/108=INT(Y /188> THEM 448 }
428 REM — IF MONTH IS JANUARY OR FEBUARY. ADJUST CALCLATED NUMBER OF
DAYS
420 IF M>2 THEM 458
448 A=A-1
449 REM — END OF SUBROUTINE. RETURN TO MAIN FPROGREAM
458 RETURN )
468 END
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OPTION

To shorten this program you may wish to omit the test for unreal dates. It should be noted that if a month
of more than 12 is entered when this test is omitted, an input error will result. The program lines which may be
deleted are listed following the example below.

Example:
How many days are there between July 4 and Christmas?

DAYS BETWEEN TWO DATES
FIRST DATE? 8.,8,1551
SECOND DATE?T 8.8,1981
DIFFERENCE = 16358 DAYS

MORE DATA (1=YES, @=NO>? @

1 REM - OPTION 118, 15@
18 PRINT “IDAYS BETWEEN TWO DATES"

sa Y=v¥1
166 GOSUER 358
163 REM - SAVE COMPUTED NUMBER OF DAYS IMN N

148 vy=v¥z
158 GOSUR 35@
158 REM -~ CALCULATE DIFFERENCE AND PRINT

227 REM - SUBROUTINE TO COMPUTE NUMBER OF DRYS FROM 6/0/8/ TO M/D/Y

349 RE? - TRELE OF NUMBER OF DAYS FROM FIRST OF YEAR TO FIRST OF EACH
MONTH

468 END
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Anglo to Metric

This program converts a measure given in anglo units to metric units. The conversions available in this pro-
gram are as follows:

Inches to centimeters

Feet to centimeters

Feet to meters

Yards to meters

Miles to kilometers

Teaspoons to cubic centimeters
Tablespoons to cubic centimeters
Cups to liters

Pints to liters

10 Quarts to liters

11 Gallons to liters

12 Bushels to liters

13 Pecks to liters

14 Ounces to grams

15 Pounds to kilograms

16 Tons to kilograms

17 Degrees Fahrenheit to degrees Celsius

OO~ HEWN -

You must provide the value of the anglo measurement and the number of the conversion (1 - 17 as listed
above) which you wish to perform.

Example:
Perform the following conversions:

8.5 miles to kilometers
75° Fahrenheit to degrees Celsius
10 gallons to liters

AMGLO TO METRIC

¢TO END PROGRAM TYFE @)
WHICH COMVERSION DO YOU NEED? 5

YALUE TO EBE CONVERTED? 8.5
8.5 MILES = 13.6763 KILOMETERS

WHICH COMVERSION DO YOU NEED? 17
YALUE TO BE CONVERTED? 73 |
7S DEGREES FAHREWHEIT = 23.8888828%3 CELSIUS
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WHICH CONVERSION DO Y0OU NEED? 11
VALUE TO BE CONVERTED? 1@
18 GALLOMS = 37.85 LITERS

WHICH CONVERSION DO YOU NEED? @

18
26
23
=@
39
40
S8
Bl

> l":;

o] Tod o ) (g
-t

D X IV (K]

PRIH; "ORNGLO TO METRICH

FRIN

REM - ESTABLISH VYARIABLES FOR 17 CONVERSION FACTORS
DIM CCI72

REM - LOOP TO ASSIGN CONVERSION FACTORS INTO C(>
FOR N=1 TO 1?7

RERAD C{H>

NEXT N

REM — DATA TABLE OF SEVENTEEN CONVERSIOM FACTORS
DRTA 2.540.,30.480, 3048, ,9144

DATA 1.685,4.329,14.788,.2366

DATA .4732,.9463,3.785.35.24

DATA 8.809,28.34585, .4526.,967.2

DATH .6214

REM - GET NUMBER OF CONVERSON FROM PROGRAM DESCRIFTION
PEINT "(TO EMD PROGEAM TYPE @)

3 PRINT "WHICH CONYERSION ";

FPRINT "DO YOU NEED*®;

11e INPUT M:PRINT

112 REM - END PROGRAM?

128 IF H=8 THEH 548

123 REM - CONVERSIN AVAILABLE?

138 IF M>17 THEN 186

148 PRINT "WALUE TO BE CONVERTED";

138 INPUT I:FPRINT

1532 REM - PERFORM CONVERSION USING PROPER COMVERSION FACTOR
166 R=I%C(N>

169 REM - DIRECT PROGRAM TO PROPER CONVERSION UNITS. PRIMT RESULTS
i¥e IF N1 THEN 175

73 ON N-5 GOTO 368,380,400, 4208, 440, 468, 450, 500
175 ON N GOTO 186,260,220, 240, 260, 280, 300, 320, 340

FRINT I."INCHES =":R;"CENTIMETERS"
GOTO 52
PRINT I."FEET =";R."CENTIMETERS"

3 GOTO Sze
3 PRINT I;"FEET =":R;"METERS"
4 PREINT I."¥YARDS =":R;"METERS"

GOTO 528

3 PRINT I,"MILES =";R:"KILOMETERS"
1 GOTO Sze

PRINT I."TSF. =":iR;
PRINT "CUBIC CENTIMETERS"

298 G0TO 528
288 PRINT I:"TBSP. ="iR;

FRINT "CUBIC CENTIMETERS"

218 GOTO 528

PRINT I."CUPS =";R;"LITERS"



338 GOTO 529

248 PRINT I:"PINTS =";R:"LITERS"

356 GOTD S2a

68 FRINT I."QUARTS =":R,"LITERS"
a7e GOTO 526

288 PRINT I.:"GALLONS =":R.;"LITERS"
z98 GOTO S5z8

408 PRINT I:"BUSHELS =":R;"LITERS"
418 GOTO 528

428 PRINT I."PECKS =" R:"LITERS"

428 GOTO S28

448 PRINT I."OUNCES =";R."“"GRAMS"

458 GOTO Szé

468 PRINT I."POUNDS =":R:"KILOGRAMS"
476 GOTO Sz8

488 PRINT I."TONS =":R:"KILOGRAMS"
420 GOTO Sz28 :

499 REM - CONVERT FROM DEGREES FARENHEIT TO CELSIUS
508 R=(I-32)2¥5/3

510 PRINMT I1."DEGREES FARHRENHEIT =":R.
S11 PRINT "CELSIUS®

528 PRINT :PRINT _

529 REM - RESTART PROGRAM

538 GOTO 106

S48 END
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Alphabetize

This program alphabetizes a list of words or phrases.

Numbers may be part of an alphanumeric phrase. However, they will not be put into numeric order unless
they contain the same number of digits. Numbers with fewer digits must be justified to the right by prefixing
zeros. Thus, if the numbers You are sorting range into the hundreds, the number 13 would be entered as 013.

To save memory space, the array at statement 70 should be limited to the maximum number of terms you
wish alphabetized. The dimension statement should be altered in the following manner:

70 DIM AS(N)
where N = the number of items to be alphabetized.

Example:
Alphabetize the following names:
Robert Wilson
Susan W. James
Kent Smith

Michael Mitchell
Ann T. McGowan
Alexander Lee I
Mary Mitchell
David Bowers
Steven Evans
Carol Jameson
Linda North

78 DIM RA$C11)
RLUIN

RLPHABETIZE
CTO END PROGRAM ENTER &)

NUMBER OF ITEMS? 11
ITEM 1 7 WILSON ROBERT

ITEM 2 7 JAMES SUSAM W.
ITEM 3 7 SMITH KENT

ITEM 4 7 MITCHELL MICHREL
ITEM 5 7 MCGOWAN ANM T.
ITEM 6 7 LEE AMEXANDER II
ITEM 7 ? MITCHELL MARY
ITEM 8 ? BOWERS DAVID
ITEM 3 ? EVANS STEVEN
ITEM 18 ? JAMESON CAROL

ITEM 11 7 NORTH LINDA
BOWERS DAYID

EVANS STEVEN

JAMES SUSAN W,
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JAMESON CARROL
LEE ALEXANDER II
MCGOMWAN ANN T.

MIT

CHELL MARY

MITCHELL MICHREL
MORTH LINDR

SMI
WIL

TH KENT
SOHN ROBERT

NUMBER OR ITEMS? @

=15
20
le6
118
iz@

PRINT "IALPHREETIZE"
PRINT
PRINT "<T0O EMD FROGRAM ENTER @u"
PRIMT "WUMBER OF ITEMS™:
INPUT H
IF H=8 THEH 328
REM - LIMIT ARRAY TO MAXKIMUM HUMBER OF ITEMS TO BE ENMTERED IM OME RUH
DIM A$ECZ3D
FOR I=1 TO M
FRINT "ITEM";I:
IMFUT RA$CI
MHERT 1
M=H
REM - THE SORT TECHWIGUE USED COMPARES DATH ITEM

IM DIMINISHIMG &

IHCREMEMTE

128

REM - THE FIRST PASS COMPARES ITEMS N-2 ELEMEMTS AFPART. THE SECOHD

CHA2072

T D e SO0

“of (T LI L ) GO S

1T Sy S T

"rl.Jt!JMFLHHHHMI-»&M
.
e’

I o
LOCR RN g LT
AR

ate

248
258
Zed
et
=81
:"—:2

[N
264
283
258
1515
31g
213
228

e
P

REM - ELEMENTS APART. AND S0 OM UWTIL THE IHCEEMENT IS EXHAUSTED.
T = f{; l"" 2

M=INT{T»

IF M=8 THEM 286

IF A%CI<=AF(LOTHEHN 2358
TE=RF{1D

AFCIy=AFCLY

AFCLy=T%

I=I-H

IF Ix=1 THEN 1g8

J=J+1

IF J>K THEW 138

GOTO 178

FOR I=1 TO N

REM - CHECK FOR FULL SCREEN <28 LIMESD
IF I/28<xINTCI 280 THEM 238
REM - WAIT FOR OFERATOR CUE TO GO TO NERT SCREEN
FRIMT "EMTER “C“ TO COMTIMUE":
IMPUT W¥

FRINT A$CI

MEXT I

FRINT

REM — RESTRRT PROGREAM

GOTO 48

EHD
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OPTION

You may wish your list alphabetized in reverse, or from highest to lowest. The program changes necessary
are listed following the example below.

Example:

The scores on a math test range from 82 to 117. Put the students in order according to their scores, from
highest to lowest.

89 Bowers
102 Evans
111 James
100 Jameson
99 Lee

117 McGowan
102 Mitchell
82 Mitchell
97 North
91 Smith
108 Wilson

7@ DIM R$(11)
RUN

ALFHABETIZE

(TO END PROGRAM EMTER &)
NUMBER OF ITEMS? 11

? B89 BOWERS
182 EVAMS
111 JAMES
188 JAMESON
839 LEE
117 MCGOWAN
162 MITCHELL
B8 MITCHELL
7 837 MORTH
ITEM 1@ ? 821 SMITH
ITEM 11 7 188 WILSON
117 MCGOWAM :
111 JAMES
168 WILSON
182 MITCHELL
182 EVANS
1068 JAMESON
899 LEE
837 NORTH
831 SMITH
883 BOWERS
882 MITCHELL

NUMBER OF ITEMS? @

wJ

—t
—
m
=
WO 00 = O LR B G0 P e
RV RLE RV IR RN I
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1 REM — ALPHABETIZE -OFTIOH 1386
4 REM - LIMIT ARRAY TO MAXIMUM NUMBER OF ITEMS TO BE EWTERED IN ONE RUN

S DIM A$CEDD
7 PRINT "
18 PRINT "ALPHABETIZE"

188 L=I+M
196 IF AF(I>>=A%${L> THEN Z5@&
208 TH=R${12

338 END
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