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Introduction

This book describes a number of programs, written in the Atari® BASIC programming language. These
programs perform a variety of common practical tasks.

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

We do not teach you how to program in Atari BASIC; there are many books that do that. But we do
describe programs carefully and include user examples with the program listings. So if you are not
familiar with Atari 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 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 statements 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.

All programs can be run using a Teletype™ or similar input/output device with a line width as short as
72 characters. If the line width on your output device is less than 72 characters, you may want to alter the
print statements within programs that print longer lines.

Certain programs will require additional programming if you use a CRT display or separate printing
device for output. If using a CRT, you will probably want to put a pause in some programs after
displaying one screenful of data; otherwise, the data will be displayed faster than you can read it. If using
a separate printing device for your output, you may need to add print device select statements to the
programs.

All programs in this book have been tested, run and listed on an Atari 800™ computer system. They
have also been tested and run on an Atari 400™,

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 publishers, and include the following information:

A description of the error

+ Data entered which caused the error

- A source listing of your program, from your computer (if possible)

+ Any corrections you have

Atari is a registered trademark of Atari, Inc.



L

FieL

]




Programs

Future Value of an Investment 1

Future Value of Regular Deposits (Annuity) 3
Regular Deposits 5

Regular Withdrawals from an Investment 7
Initial Investment 9

Minimum Investment for Withdrawals 11
Nominal Interest Rate on Investments 13
Effective Interest Rate on Investments 15
Earned Interest Table 17

Depreciation Rate 21

Depreciation Amount 22

Salvage Value 24

Discount Commercial Paper 26

Principal on a Loan 27

Regular Payment on a Loan 29

Last Payment on a Loan 31

Remaining Balance on a Loan 34

Term of a Loan 37

Annual Interest Rate on a Loan 39
Mortgage Amortization Table 42

Greatest Common Denominator 48
Prime Factors of Integers 50

Area of a Polygon 51

Parts of a Triangle 53

Analysis of Two Vectors 58

Operations on Two Vectors 61

Angle Conversion: Radians to Degrees 62
Angle Conversion: Degrees to Radians 64
Coordinate Conversion 66

Coordinate Plot 68

Plot of Polar Equation 73

Plot of Functions 79

Linear Interpolation 83

Curvilinear Interpolation 85

Integration: Simpson’s Rule 88
Integration: Trapezoidal Rule 90
Integration: Gaussian Quadrature 92
Derivative 94

Roots of Quadratic Equations 96

Real Roots of Polynomials 97

Roots of Polynomials: Half-Interval Search 99
Trig Polynomial 103



Programs

Simultaneous Equations 105

Linear Programming 107

Matrix Addition, Subtraction, Scalar Multiplication
Matrix Multiplication 115

Matrix Inversion 118

Permutations and Combinations 120
Mann-Whitney U Test 122

Mean, Variance, Standard Deviation 125
Geometric Mean and Deviation 128
Binomial Distribution 129

Poisson Distribution 131

Normal Distribution 132

Chi-Square Distribution 134

Chi-Square Test 137

Student’s ¢ -distribution 140

Student’s ¢ -distribution 142

F -distribution 144

Linear Correlation Coefficient 147
Linear Regression 149

Multiple Linear Regression 151

N th Order Regression 155

Geometric Regression 158

Exponential Regression 160

System Reliability 162 .
Average Growth Rate, Future Projections 164
Federal Withholding Taxes 166

Tax Depreciation Schedule 169

Check Writer 173

Recipe Cost 177

Survey Check (Map Check) 181

Day of the Week 189

Days between Two Dates 191

Anglo to Metric 194

Alphabetize 197

112



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=pPu+i/N)N'Y

total value after Y years (future value)
initial investment

nominal interest rate

number of compounding periods per year
number of years

Mmoo

~Z N

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 ten years?

Ms. 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 Ms. Smith expect her property to be worth in five and a half years?

FUTURE VALLE OF AN INVESTMENT

INITIAL INVESTMENT?Y 4200
NOMIMAL, INTEREST RATE? 2.5
COMPOUNDING PERIODE FER YEART 4
NUMBER OF YEAREZ? 10

FUTLIRE VALLE = $17288.44

MORE DATAT (1=YES, O=NO7T 1

INITIAL INVESZTMENT? 14£050
MOMINAL INTEREST RATE? 7
COMPOUNDING PERIODS PER YEART 1
NUMBER 0OF YEAREZ? 5.5

FUTURE VALLUE = $232285.51

MORE DATA? (1=YES, O=N)T O

S GRAPHICE O

10 PRINT "FUTLIRE VALLE OF AN INVESTMENT®
20 PRINT

2% REM - STATEMENTS 20 TO 100 REQUEST USER INFUT
20 PRINT "INITIAL ITNVESTMENT"S

40 INFLUT P

=0 PRINT "NOMINGL INTEREST RATE":

GO INFUT T

70 FRINT “COMPOLUNDING PERICDES PER YEARYS
SO ITNFPUT N

?*0 PRINT “NUMBER OF YE&R“" v3

100 INFUT ¥
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REM ~ CALCULATE INTEREST RATE FER FERIOD:

REM - CONVERT FROM PERCENT TO DECIMAL

I=I/N/100

REM - CALCULATE FUTURE VALUE RBY FORMULA
T=P#(1+T) " (NsY)

REM ~ ROUND OFF TO NEAREST CENT, PRINT

FRINT "FUTURE VALUE = $";

FRINT INT(T#100+0,5)/100

FRINT

REM — RESTART OR END FROGRAMT USER INFUT REQUIRED

130 PRINT "MORE DATAT (1=YES, O=ND)":
140 INFUT X

170 IF X=1 THEN 20

180 END

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
necessary program changes follow the example listed below.

Example:

Herb invests $12,000.00 at 8% interest. Interest is compounded quarterly. What is the value of his
investment at the end of ten years and seven months?

FUTLIRE VALLE 0OF AN INVESTMENT

INITIAL INVESTMENT? 12000
NOMINAL INTEREST RATET &
COMPOUNDING FERICDS FER YEART 4
NUMEBER OF YEARS, MONTHS? 10,7
FUTURE VALUE = $2774%.5

MORE DATA? (1=YES, O=NIDT O

1 REM -~ OPTION 20-105
5 GRAFHICS O
10 PRINT "FUTURE VALUE OF AN INVESTMENT®

90 PRINT "NUMBER OF YEARS,

120

NT "N MONTHE" 2
INPUT YO.M oo

104 REM - CALCULATE YEARS FROM YEARS AND MONTHS
WE ysligsyoemb 12 0 o

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 interest rate.

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

- R- (1+i/N)N’Y—1)
T=R ( iTN

total value after Y years (future value)
amount of regular deposits

number of deposits per year

number of years

nominal interest rate

-~z
i 1 Hn

$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?

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

FUTURE VALUE OF REGULAR DEFPOIITS

AMOUNT OF REGULAR DEPOSITST S50
NOMINAL INTEREST RATEY 35

# OF DEFOSITE PER YEARY 12
NUMBER OF YEARSZ? 1

FUTLIRE VALLIE = $4173.%4

MORE DATA? (1=YES, O=N1)7? 1

AMOUNT OF REGULAR DEPOSITEY 175
NOMINAL INTEREST RATE? .05

# OF DEFOSITES FER YEARY 1
NUMEBER 0OF YEARZT 135

FUTURE VALLE = $29%21.52

MORE DATAT (1=YEZS, O0=NQ)7? O

5 GRAPHICE O

10 FRINT "FLUTURE VALUE OF REGULAR DEFPOSITEM

20 PRINT

29 REM — STATEMENTS 20 TO 100 REQUEST LISER INFUT
20 PRINT "AMOUNT OF REGIULAR DEPOSITSY:

40 INFLT R

SO FPRINT "NOMINAL INTEREST RATE™S

A0 TMPLUIT I

70 PRINT “"# OF DEPOQSITS PER YEAR"S
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820 INPUT N

0 PRINT "NUMBER OF YEQR“"'

100 INFLIT Y ,

108 REM - IALFHLATE INTERF T RATE FER DEFOSIT,
109 REM - CONVERT FROM PERCENT TO DECIMAL

110 I=1/N/100

11% REM - CALCULATE FUTURE VALLE BY FORMULA
120 T=R#((1+I ) (N#Y)~1)/1

12% REM - ROUND OFF T NEAREST CENT, FRINT

1320 PRINT "FUTURE VALIE = $":

125 PRINT INT(T#100+0.%)/100

140 PRINT

14% REM -~ RESTART OR END PROGRAMT USER INPUT RECHITRED
130 PRINT "MORE DATA? (1=YES, O=N0)“:

160 INFUT X

170 IF X=1 THEN 2O

180 END

OPTION

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

Example:

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

FUTURE VALLE OF REGULAR DEFOSITS

AMOUNT 0OF REGULAR DEFOSITS? SO
NOMINAL INTEREST RATE? S

# OF DEFQSITS PER YEART 12
NUMEER 0OF YEARS, MONTHS? 10,5
FUTURE VALLIE = $217%.3

MORE DATAT (1=YES, O=NI)T O

1 REM - "OFTION 20-105
S GRAFHICE ©
10 PRINT "FUTURE VALLUE OF REGULAR DEFOSITS

¥O FRINT "NUMBER OF YEARS, NﬂNTHw"'_
100 INPUT YO.M

104 REM - CALCULATE YEQRﬁ FRDH YEARQ QNS HQNTH%
105 Y=(124Y0+M) /12 S

102 REM - CALCULATE INTERE T RATF FER DEFﬂ:IT1

20 END



Regular Deposits

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

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

R=T( iN )
(a+i/NyNY
where: R = amount of regular deposit
T = future value
i = nominal interest rate
N = number of deposits per year
Y = 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 DEPOEITS

TOTAL VALUE AFTER Y YEARET 1000
NOMINAL INTEREZT RATE? 2
# OF DEFOSITS PER YEART 12
NUMRBRER 0OF YEARST? 1

REGULAR DEPOSITE = $20,32
MORE DATAT (1=YES, O=NI)7? O

S GRAPHICS O

10 FRINT "REGULAR DEPCOEITS"

20 PRINT

29 REM — STATEMENTS 20 TO 100 REGUEST USER INFUT
20 PRINT "TOTAL VALUE AFTER Y YEARSM:

A0 INFUT T

S0 FRINT "NOMINAL INTEREST RATE":

&0 TNPUT I

70 PRINT “# OF DEPOSITS FER YEAR":

850 INFUT N

@0 FRINT “NUMBER OF YEARS":

100 INFUT Y ,

108 REM —~ CALCULATE INTEREST RATE FER DEFOSITS
109 REM ~ CONVERT FROM PERCENT TO DECIMAL

110 I=I/N/100

119 REM - CALCULATE AMOUNT NF REGULAR DEFOSIT BY FORMULA
120 R=T#T/((I+1)"(N#Y)=1)

129 REM — ROUND OFF TO NEAREST CENT, PRINT

1720 PRINT "REGULAR DEFOSITS = #9;

12% PRINT INT(R#100+0,5)/100
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140 FPRINT

1427 REM ~ RESTART OR END FROGRAM? LUSER INPLT REGLIIRED
130 PRINT "MORE DATATY (1=YES, O=N)"s

140 INFUT X

170 IF X=1 THEN 20

180 END

OPTION

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

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

REGULAR DEFOSITS

TOTAL VALUE AFTER Y YEARST 2000
NOMINAL INTEREST RATE? o

# OF DEFDSITS PER YEART 12
NUMBER OF YEARS, MONTHS? 1,5
REGULAR DEFOSITS = $111.5

MORE DATA? (1=YES, O=NO)T O

1 REM — OPTION 20-10%5
S GRAPHICS ©
10 FRINT “"REGULAR DEFOSITSM

20 INFUT N

20 PRINT “NUMBER 0OF YEARS, MONTHS": |

, EM - CALCULATE YEARS FROM YEARS AND MONTHS
105 Y=(12#Y0+M) /12 o
108 REM - CALCULATE INTEREST RATE PER DEFOSIT:

120 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 investment, 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:

i/N i
P —_
((1 N N)

amount of regular withdrawal
initial investment

nominal interest rate

number of withdrawals per year
number of years

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 remaining balance in your account.

Pl
"

where:

~Z R
TRETERTENTENT!

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 INVESZTMENT

INITIAL INVESTMENT? 2000
NOMINAL INTEREST RATEY 2.5
NUMBER OF WITHDRAWALS FER YEARY 12
NUMBER OF YEARTSY 10

AMOLUNT OF WITHORAWALELS = $103.52
MORE DATAT (1=YES, O=ND)7T O

5 GRAFHICE O

10 PRINT "REGULAR WITHORAWALS FROM AN INVESTMENT"
20 PRINT

20 REM — STATEMENTS 30 TO 100 REQUEST LISER INFUT
20 PRINT "INITIAL INVESTMENT":

A0 INFLIT F

S0 PRINT UNOMINAL INTEREST RATEMS

A0 INPUT I

7O FRINT “NUMBER OF WITHDRAWALZ "3

71 PRINT "FER YEAR"3

S0 INFUT N

20 FPRINT “NUMBER OF YEARZ!3

100 INFUT Y

108 REM ~ CALCIILATE INTEREST RATE FER WITHORAWAL:
109 REM — CONVERT FROM PERCENT TO DECIMAL
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110 I=I/N/100

11% REM - CALCULATE REGLLAR WITHORAWAL RY FORMULA

120 R=P#(I/((14+I) " (N#Y)~1)+T)

|25 E=INT(R#100+0, 5) /100

12% REM ~ ROUND OFF TO NEAREST CENT, FRINT

120 FRINT "AMOUNT 0OF WITHORAWALS = kR

13% REM — PRINT BLANE LINE T SEFARATE HBUESTION FROM DATA
140 FRINT

147 REM - RESTART 0OR END PROGRAMT LISER INFUT REMUIRED
150 PRINT "MORE DATAT (1=YES, O=NO);

140 INFUT X

170 IF X=1 THEN 20

180 END

OPTION

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

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

REGULAR WITHORAWALS FROM AN INVESTMENT

INITIAL INVESTMENT? S000

NOMINAL INTEREST RATE? 2.5

NUMBER 0OF WITHDRAWALS FER YEART S2
NUMBER 0OF YEARS, MOMTHS? 10,5
AMOUNT OF WITHDRAWALS = $23, 28

MORE DATAT (1=YES, O=NO)T O

1 REM - OPTION 20-105
S GRAPHICS O
10 PRINT "REGULAR WITHIRAWALS FROM AN INVESTMENT"

S0 INFUT N

%0 PRINT “NUMBER OF YEARS. MONTHS"

100 INPUT YO,M .

104 REM - CALCULATE YEARS FROM YEARS AND MONTHS
105 Y=(12#Y0+M) /12

108 REM - CALCULATE INTEREST RATE PER WITHORAWAL 3

120 END



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 compounding periods per year, and the nominal interest rate.

The formula used to calculate the initial investment is as follows:

- r
a+i/mNY

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

Examples:

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

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

INITIAL INVESTMENT

TOTAL VALLE AFTER Y YEARS?Y 10000

# 0OF COMPOUNDING PERIODE PER YEARY 4
NUMBER OF YEARST 10
NOMINAL INTEREST RATE? 2.7

INITIAL INVESTMENT = 4312, 3%

MORE DATAT (1=YES, O=NO)7T 1

TOTAL VALUE AFTER Y YEARZY 5000

# OF COMPOUNDING PERIODES PER YEART 365

NUMEBER OF YEARSY 5

NOMINAL INTEREST RATET 7.%

INITIAL INVESTMENT = $3343.5%

MORE DATAT (1=YES, O=NID7T O

S GRAPHICE O

10 PRINT "INITIAL INVESTMENT®

20 PRINT

=5 REM ~ STATEMENTS 30 TO 100 REGUEST LUSER INPUT

20 PRINT “TOTAL VALUE AFTER Y YEARZY:

40 INFUT T

50 PRINT "# OF COMPOUNDING FPERIODES FER YEAR":
A0 INPUT N

70 FPRINT “NUMBER 0OF YEARS":

20 INPUT Y -
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7O FRINT "NOMINAL INTEREST RATE"YS

100 INPUT I

102 REM - CALCULATE INTEREST RATE FER PERICD

109 REM - CONVERT FROM FERCENT TO DECIMAL

110 I=I1/N/100

11% REM - CALCULATE INITIAL INVESTMENT BY FORMULA
120 P=T/(1+1)"~(N#Y)

12% REM -~ ROUND OFF TO NEAREST CENT, PRINT

130 PRINT "INITIAL INVESTMENT = "3

133 PRINT INT(F#100+0,5)/100

140 PRINT

149 REM - RESTART OR END PROGRAMT LISER INFUT REMUIIRED
13530 PRINT "MORE DATAT (1=YEZS, O=N) "3

140 INFUT X

170 IF X=1 THEN 20

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 three years and eight 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 VALUE AFTER Y YEARS? 4000

# OF COMPOUNDING FERIODS PER YEAR? 172
NUMBER OF YEARS, MONTHS? 3,8

NOMINAL INTEREST RATE? =

INITIAL INVESTMENT = $2984

MOIRE DATA? (1=YES, O=NI)7? O

1 REM — OPTION 70-3%
= GRAFHICS O
10 FRINT "INITIAL INVESTMENT®

A0 INFUT N

70 PRINT "NUMBER OF YEAR:
80 INPUT YO,M .
24 REM - CALCULATE YEAR:
85 Y=(12#YO+M) /12 o
%0 PRINT "NOMINAL INTEREST RATE":

120 END



1

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
withdrawals 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 calculation is based on the following

formula:
P:‘R'N 1 1 -
i (1+i/N)
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 five years?

MINIMUM INVESTMENT FOR WITHDRAWALS

AMOLINT OF WITHDORAWALSTY 100
NOMINAL INTEREST RATE? &

# 0OF WITHDRAWALS PER YEART 1Z
NUMBER OF YEARST? 5

MINIMUM INVESTMENT = $5172.54

MORE DATA? (1=YES, O=ND)7? O

S GRAFHICS O

10 PRINT “MINIMUM INVESTMENT FOR WITHDRAWALS"

20 PRINT

2% REM - STATEMENTS 30 T0 100 REQUEST USER INPUT
20 PRINT "AMOUNT OF WITHDRAWALS"S

40 INFUT K

=0 PRINT “NOMINAL INTEREST RATE"S

&0 INPUT 1

70 FRINT "# OF WITHORAWALS FER YEAR":

20 INPUT N
; T "NUMBER OF YEARS"$
* NPUT Y W

109 REM — CONVERT FROM FERCENT TO DECIMAL

110 I=1/100

119 REM — CALCLULATE MINIMUM INVESTMENT EY FORMULA




12 SOME COMMON BASIC PROGRAMS — ATARI

120 P=R#EMN/ T (1-1/(C1+T /M) (N#Y)))

1% REM -~ ROUNDY OFF TOONEAREST CENT. FRINT

1320 PRINT "MINIMUM [INVESTMENT = ¢

L2325 FRINT INT(IOOXF+0.5) /100

140 PRINT

14% REM - RESTART OR END FREOGRAMT LUSER INPLUT REQUIRED
30 PRINT "MORE DATAT (1=YES, O=Nm)"s

140 INFLIT X

179 IF X=1 THEN 20

150 END

OPTION

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

Tony withdrew $250.00 monthly for six years and five months. How much was his initial investment at
6% interest?

MINIMUM INVESTMENT FOR WITHDRAWALS

AMOLINT OF WITHDRAWALS? 250
NOMINAL INTEREST RATE? 4

# OF WITHDRAWALS FER YEAR? 13
NLIMBER OF YEARS, MDNTHSﬁ qu
MINIMUM INVESTMENT = $15944.22

MORE DATA? (1=YES, O=NO)T O

1 REM ~ OPTION 20105
S GRAPHICE O
1@ FRINT "MINIMUM INVESTMENT FOR WITHDRAWALS"

20 OINPUT N
'?-‘tf’,F‘R'!NT "NLIMBER l‘.’.!F YEAR&-'!
100 INPUT YO.M ,
104 REM ~ WéL&“LATE YEAR,_, Uy
105 Y=01i28Y0+M) /12 L L o
107 REM - CONVERT FROM FERIENT Tﬂ DEHIMAL

MONTHS®;

180 END
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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 purposes.

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

i

where: i

P

1

N/ PN Y _ N

= nominal interest rate

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
compounding interest is i/N. 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:

Period

HwN -

Balance

$100.00
$101.25
$102.52
$103.80

i/100 New
N Interest Balance
0.0125 = $1.25 $101.25
0.0125 = $1.27 $102.52
0.0125 = $1.28 $103.80
0.0125 = $1.30 $105.10

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

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

Jane invests $3000.00. Ten years later she has earned $1576.00 in interest. If interest is compounded
each month, what is the nominal interest rate on the account?

NOMINAL INTEREZT RATE ON INVESTMENTS

FRINCIFALT 245

TOTAL VALUET 130%,.7%
NUMBER OF YEAREY 4.5

# OF COMPOUNDING PERIODS

MORE DATA? (1=YES, O=ND)T7

FRINCIFPALT 2000

TOTAL VALUE? 4574
NLIMBER OF YEARE? 10

# 0OF COMPOUNDING PERIGDS

FER

1

FER YEART 12
NOMINAL INTEREST RATE =7.274£1047%

YEARY 12
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NOMINAL INTEREST RATE =4.329544Y
MORE DATA? (1=YEZ, O=NO)7 O

T GRAFHICS O

10 FRINT "NOMINAL INTEREST RATE 0N INVESTMENTS"
20 PRINT

£% REM -~ STATEMENTE 30 TO 100 REQUEST LISER INFUT
30 PRINT “PRINCIPAL"S:

40 INFUT F

S0 FRINT "TOTAL VALLE":

0 INPUT T

70 FRINT "NUMEBER OF YEARS";

20 INPUT Y

#O OPRINT “# OF COMPOUNDIMG PERICDS s

3 PRINT “"PER YEAR";

100 INFUT N

107 REM — CALCULATE NOMINAL INTEREST RATE EY FORMULA, PRINT
110 I2=N#((T/P)" {1/ (N#Y))~1) %100

120 FRINT “NOMINAL INTEREST RATE ="

121 PRINT 125"%4"

130 FPRINT

129 REM — RESTART OR END FROGRAM? LUSER INFUT REGUIRED
140 PRINT "MORE DATAT (1=YES, O=NO)"3

150 INFUT X

160 IF X=1 THEN 20

170 END
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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 investment.

The effective interest rate is calculated by the following formula:

effective _ future value 1/years
interest rate initial investment

You may calculate the effective interest rate on amounts you have already invested and accrued
interest upon. 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

investment. 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.

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

Jane bought her car in 1970 for $7534.84 and sold it in 1973 for $3555.00. What was its effective rate of

depreciation?
EFFECTIVE INTERE=ST RATE ON INVESTMENTS

INITIAL INVESTMENTY %45

TOTAL VALLE AFTER Y YEARZT 130%.7%
NUMRER OF YEARSY 4.5

ANNLIAL INTEREST RATE =7.523751%

MORE DATAT (1=YEES, O=NODT 1

INITIAL INVESTMENT? 735324.:24
TOTAL VALUE AFTER Y YEARST 2555
NUMBER OF YEART? 32

ANNLUAL INTEREST RATE =-22.1504&13%
MIRE DATA? (1=YES, O=ND)7T O

S GRAFHICS O
10 PRINT "EFFECTIVE INTEREST RATE ON INVESTMENTS"

20 PRINT

% REM — STATEMENTS 30 TO S0 REQLUEST USER INFUT
20 PRINT "INITIAL INVESTMENT"S

40 INFUT F

=0 PRINT “TOTAL VALUE AFTER Y YEARZYS
HOOTNPUT T
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70 FRINT “NUMEER OF YEARS":

SO INFPUT VY

@% REM - CALCULATE EFFECTIVE INTEREST RATE. PRINT

P0 PRINT "ANNLUAL INTEREST RATE ="3

#% REM - PRINT BLANE LINE TO SEFARATE DATA FROM CUESTION
100 PRINT ((T/F)™(1/Y)—1)#10035 %"

109 PRINT

110 REM - RESTART OR END PROGRAMT LISER INFUT REQUIRED
120 PRINT "MORE DATAT (1=YES, O=ND) "3

120 INFLIT X

140 IF X=1 THEN 20

S0 END
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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 investment, 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 balance 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
investment, the nominal interest rate, the number of deposits or withdrawals per year, and their
amount. In this case it is assumed that interest is compounded daily (360-day year). Your new balance
will be printed at each deposit or withdrawal.

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
interest table for the first year of this account?

EARNED INTEREST TARLE

FRINCIFAL™Y 2000

NOMINAL. INTEREST RATE? 9.5

# OF DEPOSITS/WITHDRAWALS FER YEAR? O
# 0OF COMPOUNDING PERIODE FER YEART 12
ETART WITH WHAT YEARY ¥

END PRINTING WITH WHAT YEAR? 10

EARNED INTEREST TAEBLE
FRINCIFAL 42000 AT 9.5% NOMINAL FOR 10 YEARS
EFFECTIVE INTEREST RATE #.9%2% FER YEAR

YEAR BALANCE  INTEREST ACCLIM. INT.
2 4265,.87  22365.84 SRS, 87
4470, 32 104,51 2470, 38
4577 .39 107.01 2E77.39
QL8697 102,52 BEDEL DT
10 4729.17 11e2.2 279,17

414,05 114. a8 2%14.05
S021. 68 117,63 3031.68
-3112'

SiS2.13 120.45
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CHANGE DATA AND RECOMPUTE?
(1=YES, O=NO)7 1

PRINCIPAL? 1000

NOMINAL INTEREST RATE? &

# OF DEPOSITS/WITHDRAWALS PER YEAR? 12
AMOUNT OF DEPOSIT/WITHDRAWAL? S0
START WITH WHAT YEAR? 1

END PRINTING WITH WHAT YEAR7? 1

EARNED INTEREST TABLE
FPRINCIFAL $1000 AT &% NOMINAL FOR 1 YEAR
REGULAR DEPOSITS/WITHDRAWALS $50 12 TIMES PER YEAR

EFFECTIVE INTEREST RATE 3.33% PER YEAR

YEAR BALANCE INTEREST ACCUM, INT.

1 1056.7 6.7 LT
1113.78 7.08 12.78
1171.24 7.46 21.24
1229.08 7.24 29.0%8
1287.32 3.223 27.32
1245, 94 8.42 43, %4
1404 95 7.01 54,95
1444, 24 .41 &4, 34
1524,.17 2.3 74.17
1524, 37 10.2 24,327
14644 ,9% 10,461 24,93
1704 11.01 104

CHANGE DATA AND RECOMPUTE?
(1=YES, O=NO)7T O

o GRAPHICS O

A DIM We((1)

10 PRINT "“EARNED INTEREST TABLE"

20 PRINT

27 REM -~ STATEMENTS 30 TO 230 REQUEST USER INPUT
30 PRINT “"PRINCIPAL"S

40 INPUT P

S0 FRINT “"NOMINAL INTEREST RATE":
60 INPUT I

69 REM - CONVERT FERCENT TO DECIMAL
70 I=1/100

20 PRINT "# OF DEFOSITS/WITHDRAWALS FER YEAR":

20 INPUT N1

?% REM - DON-T ASK FOR AMOUNT IF FREQUENCY IS ZERO
100 IF N1=0 THEN 140

108 REM - DEPOSITS ARE ENTERED AS A POSITIVE NUMEER
109 REM ~ WITHDRAWALS ARE ENTERED AS A NEGATIVE NUMBER
110 PRINT "AMOUNT OF DEPOSIT/WITHDRAWAL":

120 INPUT R

129 REM - INTEREST IS COMFOUNDED DAILY

130 N=340

139 REM - PRINT AT EACH DEPOSIT/WITHDRAWAL

140 L2=N1

150 GOTO 200
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1460
170
180
1ae
120
200
210
220
230
239
240
249
250
280
270
220
290
=00
310
213
314
315
220

PR IR T IR TN Y
Bh bW
A MNOno

=70
375
2374
280
385
0
395
396
299
400
410
415
414
419
420
430
435
436
440
450
459
440
449
470
480
490

FRINT "# OF COMPOUNDING FERIODS FER YEAR"S

INPUT N

N1i=0

REM -~ FRINT FOLUR TIMES EACH YEAR
Le=4

FRINT "START WITH WHAT YEAR":3

INPUT X

FRINT "END PRINTING WITH WHAT YEAR":
INPUT Y

REM - START FRINTING AT THE BEGINNING OF A YEAR
X=INT(X)

REM —~ INITIATE RUNNING TOTALS

BO=F

I1=0

12=0

I3=0

K=4LREM FORCE PAGE TO START

Pi1=4

FOR J0=1 TO INT(Y)

REM ~ START PRINTING?

REM - IF FIRST YEAR. SKIP CHECK FOR FULL ZSCREEN
IF J0=X THEN 370

IF J0<X THEN 420

IF K<22 THEN 470

REM - FULL SCREEN (22 LINES)?

REM - IF YES, CLEAR SCREEN. PRINT HEADINGS

REM - WAIT FOR OPERATOR CUE TO GO TO NEXT SCREEN
FPRINT "PRESS “RETURNS TO CONTINUE"S

INFPUT W$

k=10

GRAFHICS O

FOSITION 0,23

FRINT " EARNED INTEREST TABLE"
PRINT
FRINT “PRINCIFAL $"3Ps" AT "sI#1003"%4 NOMINAL"

FRINT "FOR "3Ys" YEARS"
FRINT

REM - SKIP DEFOSIT/WITHDRAWAL HEADING IF THERE ARE NONE
IF N1=0 THEN 430

FRINT "REGULAR DEPOSITS/WITHDRAWALS $"3R

PRINT * "sNis" TIMES PER YEAR"

FRINT

REM - K COUNTS THE NUMBER OF FRINTED LINES PER FAGE

K=K+1

FRINT "EFFECTIVE INTEREST RATE":

PRINT INT((1Q00#((1+I/N)"N—-1))#100+0.5) /1003
PRINT "% PER YEAR"

FPRINT

FRINT “"YEAR BALANCE INTEREST ACCUM. INT. "
REM - CALCULATE INTEREST

FRINT

REM - FRINT YEAR NUMBER
PRINT J03

Li=1}

e

Lo ™= ]
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EOD Pi=]

S10 FOR M1=1 TO N

A1% REM - DEPOSIT/WITHDRAW ANY MORE THIS YEART

S20 IF NZFNL THEN SA0

2% REM - TIME TO MAKE DEFOSTT/WI THDEAWALT

SE0OIF N2ANLIEN/N THEN S480

S2% REM — CALCULATE NEW BALANCE

540 BO=RO+R

w4% REM - COUNT DEFOSITS/WITHDORAWALS MADE FER YEAR
TEHO NIZ=NZ+1

BA=RO% (1+I/N)

% REM -~ T1=AMOLINT INTEREST WITH FACH COMPOUNDING FERIOD
T1=R2-BO

REM - IZ=AMOUNT INTERESZT ACCUMULATED BETWEEN FOSTINGS
0 [ E=13+11

2% REM ~ I2=TOTAL INTEREST ACCUMULATED TO DATE

70 ITa=12+11

#REM - ROUND AT INTEREST FOSTING TIME

IF F2/P1%01/N THEN 440

AEINTOIZRI0040,. %) /100

INT(RA®IO0+0.5) /100

REM - YEAR T0 START PRINTINGT

0 IF J0<X THEN 710

2 REM -~ TIME TO PRINT A LINET

D OIF JL/NCLL/LE THEN 710

» Li=Li+1

D FTESITION 64,023

PRINT INT(RES#100+0.%) /1003
FOSITION 20,23

FRINT INT(IZ#100+0.5) /1003
FIPSITION 30,23

FRINT INT(IZ#100+0.5)/100

“7% REM - INTEREST POSTED. REINITIALIZE INTEREST ACCUMULATED ERETWEEN
FOST INGS

AR 13=0

710 BO=RZ

71% REM - NO MORE LINES TO FRINT IN LAST YEART
720 IF JO+J1/N-13Y THEN 730

730 NEXT 11

73% REM - START PRINTING?

740 IF JO<X THEN 770

750 FRINT

TEO K=kl

770 NEXT 0

750 FRINT

7a% REM -~ RESTART OR END FROGRAMT USER INFUT REGUIREL
770 PRINT "CHANGE DATA AND RECOMPLUTE "
795 PRINT " (1=YES, O=N0)";

200 INFUT 2

£10 PRINT

220 IF Z=1 THEN 2O

S0 END

o~ G

L0 k2

P s NI N N S Sy

"

il
a4
5
7
7
>:
7
7
7

oo
O 0~ O B
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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 1/age
rate original price

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

DEFRECIATION RATE

ORIGINAL FRICEY 4%33.76&
RESALE PRICE?Y 2400

YEARST 32

DEFRECIATION RATE =21.3254%

MORE. DATA? (1=YES, O=N21)7T O

SOGRAFHICES O

10 FRINT “"DEFPRECIATION RATE"

20 FRINT

20 PRINT "DORIGINAL FRICE":

40 INFUT P

S0 PRINT "REZALE FRICE":

HOOINPUT T

70 PRINT “"YEARS"S

20 INFUT Y

29 REM -~ CALCULATE DEFRECIATION RATE RY FORMULA,. CONVERT TO PERCENT
20O OD=100%(1-(T/F)~(1/Y))

100 FPRINT "DEFPRECIATION RATE ="3

105 PRINT INT(1O0OO0RD+0, 5) /10005 "%4"

110 PRINT

11% REM - RESTART OR END FROGRAM? LUISER INFUT REGUIRED
120 PRINT Y"MORE DATAT (1=YES, O=ND)";3

130 INFUT X

140 IF X=1 THEN 20

LS50 END
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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=Peis(1-pY-1

where: D = depreciation amount
P = original price

i = depreciation rate

Y = year 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 the third year?

DEFRECIATION AMOUNT

ORIGINAL FRICE? 4933.74
DEFRECIATION RATE? 21
——(ENTER YEAR=0 TO END)-—-
YEAR? 1

DEFRECIATION = $1034,09

YEAR? 2
DEFRECIATION = $3i3.51
YEART 3
DEFRECIATION = $444., 42

YEART O
MORE DATAT (1=YES, O0=NID7? 1

ORIGINAL FRICE? 155
DEFRECIATION RATE? 22
—-=(ENTER YEAR=0 T END)--
YEAR? 2

DEFRECIATION = $20.7%

YEAR? O
MORE DATA? (1=YES, O=NI)7 O

5 GRAPHICS O

10 PRINT "DEFRECIATION AMOUNT™
20 FRINT

2O PRINT "ORIGINAL FRICE":

40 INFUT F

S0 PRINT "LEFRECIATION RATEY:



DEPRECIATION AMOUNT

HO

L

70

=0

0

100
109
110
119
120
129
1330
135
140
14%
150
159
140
170
120
120

INFUT 1

REM - CONVERT FROM PERCENT TO DECIMAL

I=1/100

FRINT "——(ENTER YEAR=0O TO{ ENI)-—~--"
PRINT "YEAR":3

INFUT Y

REM ~ THROWGH CALCULATING FOR THIZ ITEM?
IF ¥Y=0 THEN 140

REM - CALCULATE DEFPRECIATION AMOUNT BY FORMULA
D=F#Ix(1-1)"(¥Y--1)

REM - ROUND OFF TO NEAREST CENT. PRINT
FRINT "DEPRECIATION = %"

FRINT INT(LO%100+0.5)/100

FRINT

REM - RETURN FOR NEXT YEAR NUMBER

GOTO 70

REM - RESTART OR END FROGRAM?

FRINT "MORE DATA? (1=YES, O=NQ)";

INFUT X

IF X=1 THEN 20

ENI

23
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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=prPa-inY

where: S = salvage value
P = original price
i = depreciation rate
Y = age in years

Example:

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

SALVAGE VALLUE

ORIGINAL FRICE? 4933, 74
DEFRECIATION RATE? 21
-=(ENTER YEAR=0 T END)——
YEARZ? 3

VALLIE = 424322, 54

YEARTT 4
VALLIE = $1921.7

YEARZ? O
MORE DATAT (1=YEZ, O=NI)7? |

ORIGINAL PRICE? 1595
DEFRECIATION RATE? 22
~=(ENTER YEAR=0D T END)--—
YEARET? 2

VALLIIE = $24,3

YEARET O
MORE DATAT (1=YES, O=NDT O

5 OGRAPHICS O

10 PRINT "SALVAGE VALLUE®

20 PRINT

20 PRINT "ORIGINAL PRICEY:

40 INFUT F

S50 PRINT "DEFRECIATION RATE":

AO INFUT T

70 FRINT "——(ENTER YEAR=0 TO END)-—-~"
20 PRINT "YEARS":



SALVAGE VALUE

20 INPUT Y
29 REM - CALCULATE ANOTHER SALVAGE VALLUE?

100
102
102
110
115
1220
129
130
13w
140
150
140
170

IF ¥Y=0 THEN 140

REM - CALCULATE SALVAGE VALUE RY FORMULA, ROUND OFF,
REM — DEPRECIATION RATE CONVERTED TO DECIMAL FOR LISE
PRINT “"VALUE = $"3

PRINT INT(1O0#F#(1-1/100)"Y+0,5)/100

FPRINT

REM - RETURN FOR NEXT YEAR NUMEBER

SOTO 20

REM — RESTART OR END PROGRAM? USER INFPUT REQUIRED

FPRINT "MORE DATA? (1=YEZ, O=NO)"s
INFUT X

IF X=1 THEN 20

END

25

FRINT

IN CALCULAT IONS
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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:

~ -r.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 $625,000.00 commercial paper due in 60 days at 5.4%. What is the
discount and cost?

DISCOUNT COMMERCIAL PAFER

FUTURE VALLUE?T &Z5000
DISCOHINT RATE? 5.4
DAYS TO MATURITY? 40
DISCOUNT = 454625
COZT = $419275

MOIRE DATA? (I1=YES, O=NO)7? O

S GRAFHICS O

10 FRINT "DISCOUNT COMMERCIAL FAFER"

20 PRINT

2% REM - STATEMENTS 20 TO 90 REQUEST USER INFUT
30 PRINT “"FUTURE VALLE":

40 INFUT T

20 PRINT "DISCOUNT RATE"S

A0 O INFPUT D

A% REM - CONVERT FERCENT TO DECIMAL

70 D=0/100

S0 FPRINT "DAYS TO MATURITY":

20 INFUT N

w% REM — CALCULATE DISCOUNT, FPRINT

100 D1=T#D#*N/ 240

110 PRINT “DISCOUNT = $"3D1

117 REM - CALCULATE COST, PRINT

120 PRINT " COST = $"s;T-I1

12% REM - PRINT BLANEK LINE TO SEFARATE DATA FROM RUESTINN
1320 PRINT

13% REM - RESTART OR END PROGRAM? USER INPUT REGQUIRED
140 PRINT "MORE DATA? (1=YES, O=NO)";

130 INFUT X

140 IF X=1 THEN 20

170 ENID
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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:

R* N 1
P o {1l - —_ "
i ( (1+i/N)N’Y)

principal

regular payment

annual interest rate

number of payments per year
number of years

where:

~Z N
{1 1 I I N A ¥

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?

PRIMZIFAL OM A LOAN

REGUILLAR FAYMENT? 250

TERM IN YEARZT? 3

ANNUAL INTEREST RATET 20
# OF PAYMENTS PER YEAR? 4
FRINCIFAL = $3243.45

MORE DATA?Y (1=YESZ, O=NI)7? |

REGULAR FAYMENT? 120

TERM IN YEARZY 4.5

ANNLIAL INTEREST RATET 14
# OF FAYMENTZ FER YEART 12
FRINCIFAL = $4897.51

MORE DATA? (1=YES, O=NIDT O

S GRAPHICE O
10 FRINT "PRINCIPAL ON A LIOANY

20 FPRINT

2% REM - STATEMENTS 20 TO 100 REGUEST LISER INFUT
30 PRINT "REGULAR FAYMENT";

40 INFUT R

S50 FRIMT “TERM IN YEARS":

L0 INPUT ¥

70 PRINT "ANNUAL INTEREST RATEY;
2O OINFUT I
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#O FPRINT "# OF FAYMENTS PER YEAR":

100 INFUT N

1oe REM - CALCULATE AMOLUNT OF PRINCIFAL BY FORMULA:
109 REM ~ INTEREZT CONVERTED FROM PERCENT T DECIMAL FOR CALCHLAT TONS
110 F=RENS$(1-1/70C1/100) /N+1) " (N%Y) Y 7 (1 /100)

1% REM - ROUND OFF TO NEAREST CENT. PRINT

120 PRINT “PRINCIPAL = $"3

125 PRINT INT(P#100+D,5) /100

120 PRINT

13% REM — RESTART OR END PROGRAMT

140 PRINT "MORE DATAT (1=YEZ, O=NO)";

150 INPUT X

140 IF X=1 THEN 20

170 END

OPTION

In some cases it may be more convenient to enter the term of the loan in years and months rather than
years. The necessary program changes 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%
interest?

FRINCIFAL ON A LOAN

REGULAR FPAYMENT? 75

TERM IN YEARS, MONTHS? O, 11
ANNLIAL. INTEREST RATE? 3

# 0OF PAYMENTS FER YEART 12
PRINCIPAL = $312.76

MORE DATA? (1=YES, O=N)T O

1 REM — OPTION S0-45
S GRAFHICE ©
10 PRINT "FRINCIFAL ON A LIOAN"

40 INPUT R

S0 FPRINT “TERM IN YEARS, MONTHS":

&0 INPUT YO, M , e :
&4 REM - CALCULATE YEARS FROM YEARS AND MONTHS
65 Y= (128Y0+M) /12 B Sensi

70 FRINT "ANNUAL INTEREST RATE":

170 END
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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 installment payments will be equal.

The calculation is based on the formula:

i*P/N
R = I, (\-NY
L) M
where: R = regular payment
i = annual interest rate
P = principal

N = number of payments per year
Y = number of years

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
five and a half years, what would his monthly payments be?

REGULAR FAYMENT ON A LIOAN

TERM IN YEARST S
FRINCIFALT 4000

ANNUAL INTEREST RATE? &

# OF FAYMENTS FER YEAR? 4
REGULAR FAYMENT = %244, 43

MORE DATAY (1=YEZ, O=NI)T 1

TERM IN YEARZT 5.5
FRINCIFALTY &S00

ANNUAL INTEREST RATE? 12,9
# OF FAYMENTS PER YEART 12
REGUL.AR PAYMENT = $134. 48

MORE DATA? (1=YEZS, O=NI)T O

5OGRAPHICE O

10 PRINT "REGULAR FAYMENT ON A LOAN"

20 PRINT

2% REM ~ STATEMENTS 20 TO 100 REGUEST LISER INFUT
30 PRINT "TERM IN YEARZ":

40 CINFUT Y

SO OPRINT "PRINCIPALLYS

&HOOINFLUIT P



30 SOME COMMON BASIC PROGRAMS — ATARI

70 FPRINT “ANNUAL INTEREST RATE";
20 INPUT I
@O FRINT "# OF PAYMENTS PER YEARY:
100 INPUT N
108 REM - CALCLULATE AMOUNT OF REGULAR FAYMENT RY FORMULAS
109 REM - INTEREST CONVERTEDR FROM FERCENT TO DECIMAL FOR CALCULATIONS
110 R=((I/100)#F/N)Y /(11 /7C(I/7100) /N+1)"~(N#%Y))
117 REM - ROUND OFF T3 NEAREST CENT, PRINT
120 PRINT "REGULAR FAYMENT = $";
25 PRINMYT INT(R#100+0,5) /100
12% REM — PRINT BLANK LINE TO SEFARATE DATA FROM GUESTION
130 PRINT
139 REM -~ REZTART OR END PROGRAMT USER INPUT REDUIRED
140 FRINT "MORE DATAT (1=YES, O=NO)“;
150 INFUT X
140 IF X=1 THEN 20
170 END

OPTION

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

Example:

Mr. Terry needs $10,000.00 to put down on a new home. Best Rate Savings & Loan 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 FPAYMENT ON A LOAN

TERM IN YEARS, MONTHS? 11,5
FRINCIPALT 10000

ANMNUIAL. INTEREST RATE? 14

# OF FAYMENTS FER YEAR? 12
REGLILLAR PAYMENT = $144,59

MORE DATAT (1=YES, O=NI)7T O

1 REM — OFTION 20-45
S5 GRAFHICE O
10 PRINT "REGULAR FPAYMENT ON A LOANY

29 REM - STATEMENTS 20 TO 100 REGUEST USER INPUT
30 PRINT “TERM IN YEARS, MONTHS":

40 INPUT YO,M o

44 REM - CALCULATE YEARS FROM YEARS AND MONTHS
45 Y=(12#YO+M) /1% ‘

S0 PRINT “PRINCIFAL"S

170 END
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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
amortization of a loan at the conclusion of its term. You must provide the amount of the loan, the
amount of the regular 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
regular payment as the last payment would 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 N+Y regular payments

where: N
Y

number of payments per year
number of years

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 ON A LOAN

REGULAR FAYMENTT 1000
PRINCIFALT LOQ00

TERM IN YEAREZT 7

ANNUAL. INTEREST RATE? S
# OF FAYMENTES PER YEART 1
LAST FAYMENT = $13200,.59

MORE DATAT (i=YES, O=NI)7T 1

REGLILAR PAYMENT? 75
FRINCIFPAL? 1150

TERM IN YEARST 1.17
ANNLIAL. INTEREST RATE?
# OF PAYMENTS FPER YEART
LAST FAYMENT = $240, 32

X

12

MORE DATAT (1=YES, O=NI)7? O
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5 OGRAFHITE O

10 PRINT "LAST FAYMENT 0N A LOAN"

20 FRINT

2% REM - STATEMENTS 30 TO 130 REOUEST LSER INFUT

30 PRINT “REGULAR PAYMENT:

40 INFUT R

S0 PRINT "PRINCIFAL"S

&0 INFLT B

70 FRINT “TERM IN YEARS";

g0 INPUT Y ,

2O FRINT “ANNUAL INTEREST RATE":

100 INFUT I

10% REM -~ CONVERT INTEREST FROM PERCENT TO LECIMAL
110 I=1/100

120 PRINT “# 0OF PAYMENTS PER YEAR":

130 INFUT N

140 RO=F

14% REM ~ COMPUTE ALL FAYMENTS, BALANCES THROUGH LAST FAYMENT USING K
150 FoR Ji=1 T Ny

157 REM - ROUND OFF INTEREST FAID TO NEAREST CENT

140 T1=INTC(ROXT/N) #100+0.5) /100

14% REM - CALCULATE AMOUNT AMORTIZED WITH EACH FAYMENT
170 A=R-11

17% REM — BALANCE REMAINING DECREASES WITH EACH PAYMENT
150 RO=RO-A

150 NEXT .1

199 REM — CALCULATE LAST FAYMENT, ROUND OFF, FRINT
200 FRINT "LAST PAYMENT = $";

205 PRINT INT((R+EO)%100+0,.5) 7100

210 FRINT

21% REM - RESTART 0OR END FROGRAMT? USER INFUT REGQUIRED
220 FRINT "MORE DATAT (1=YES, O=NO)“;

INFUT X

IF X=1 THEN 20

Z=0 END

OPTION

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

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

LAST FAYMENT ON A LOAN

REGLLAR FAYMENT? 40
PRINCIPAL? 1200
TERM IN YEARE, MONTHS? 2,3



LAST PAYMENT ON A LOAN

ANNLIAL. INTEREST RATE? 7.5
# OF FAYMENTES PER YEART 12
LAST PAYMENT = $227.364

MORE DATA? (1=YEZ, O=N)7? O

1 REM ~ QFTION 70-3%5
5 GRAFHICE O
10 PRINT "LAST PAYMENT ON A LOAN"

90 PRINT "ANNUAL INTER RATE"s

250 END

33
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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
necessary 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 _
balance

amount amortized after

principal - N+ (Y- 1) + NI payments

where: N = number of payments per year
Y = year to calculate remaining balance
NI = payment number in year Y to calculate remaining balance

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?

REMAINING BALANCE ON A LOAN

REGULAR PAYMENT? 200
FRINCIFAL? S000

# 0OF PAYMENTS FPER YEAR? 13
ANNLIAL. INTEREST RATE? 17.2
LAST PAYMENT MADE:

(FAYMENT NLUMEBER. YEAR)Y T 10,4
REMAINING BALANCE = $249%4.17

MORE DATA? (1=YES, O=NI)7? O

= GRAPHICES O
10 FRINT "REMAINING BALANCE ON A LOAN®

20 PRINT

2% REM - STATEMENTS 20 TO 130 REQUEST LISER INFUT
30 PRINT "REGIL.AR PAYMENT":

40 INPUT K

S0 PRINT "PRINCIFAL"S

A0 INPUT F

70 PRINT "# 0OF FPAYMENTS FER YEARY:

20 INPUT N

20 PRINT "ANNUAL INTEREST RATE":

100 INPUT T

109 REM - CONVERT FROM PERCENT TO DECIMAL

110 I=1/100

1192 REM - ENTER THE PAYMENT NUMEER WITHIN THE YEAR. 1.E. Nic=N
120 PRINT “LAST PAYMENT MADE:" .
125 FRINT “(FAYMENT NUMBER,YEAR)":

130 INPUT Ni.Y e
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13% REM - INITIALIZE REMAINING BALANCE

140 BO=F

14% REM - LODF TO ACCUMULATE AMOUNT FAID 30 FAR

150 FOR J1=1 T N#(Y-1)+N1

159 REM - CALCULATE INTEREST FAID WITH EACH FAYMENT
140 T1=INT((BO®I/N)#1004+0,5) /100

147 REM - CALCULATE AMOUNT AMORTIZED WITH EACH PAYMENT
170 A=R-I1

179 REM -~ CALTULATE REMAINING BALANCE ON PRINCIFAL
1830 RO=RO-A

190 NEXT .1

199 REM - ROUND OFF, FRINT

200 PRINT "REMAINING BALANCE = $3

FOS PRINT INT(EO#100+0.5) /100

210 PRINT

1% REM - RESTART OR END FROGRAM? LEER INPUT REGLUIREDR
220 PRINT "MORE DATAT (1=YES, O=N0)"i

INFUT X

IF X=1 THEN 20

ENI

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 four payments are made per year,
payment 3 of the third year would be entered as payment 11. The necessary program changes 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
remaining balance?

REMAINING BALANCE ON A LOAN

REGULAR FAYMENT? S50
PRINCIFAL? 4000

# OF PAYMENTES FER YEART 4
ANNUIAL. INTEREST RATE? 14
NIIMBER OF FAYMENTES MADE? 10
REMAINING BALANCE = $227&.0%

MORE DATAT (1=YES, O=NID)T O

1 REM — OFTION 119-130, 130

S GRAPHICE O

10 PRINT "REMAINING BALANCE ON A LOANY

110 I=1/100
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13% REM -
140 RO=F

14% REM - LOOF TO ACCUMULATE AMOUNT FAID S0 FAR

150 FOR Ji=

15‘:' REM — CALCULATE INTEREST FAID WITH EACH FPAYMENT

50 ENID



37

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:

Pai
log |1 - )
Yo= - — ( N*R 1

o (i)

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

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 LIOAN

REGULAR FAYMENT? 1000
PRINCIFAL? 20000

ANNLIAL INTEREST RATE? 1=
# OF PAYMENTS PER YEART 4
TERM = 13.1 YEARZ

MORE DATA? (1=YES, O=NDI)T 1

REGULAR FAYMENT? 512.34
PRINCIPAL? 126467

ANNUAL INTEREST RATE? 14.8
# OF PAYMENTS PER YEAR? &
TERM = 7.1 YEARES

MORE DATA? (1=YES, 0=NI)7? O

S GRAFHICE O

10 PRINT “"TERM OF A LIDOANY

20 PRINT

=% REM — STATEMENTS 20 TO 100 REMIEST LEZER
20 PRINT “REGINL.AR PAYMENT":

40 INPUT R

50 PRINT "FRIMCIPAL"S

A0 INPUT F

INPUT
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70 FRINT "ANNUAL TNTEREST RATE":
20OINFUT I
PO OFRINT "# OF PAYMENTS FER YEARY:

100 INFLUT N
108 REM - CALCULATE TERM IN YEARS RY FORMLIL A

10% REM - INTEREST CONVERTED FROM PERCEMT TO DECIMAL FOR CALCULATION
110 Y=~(LHG(1~(P*(]/1OG))/(N%R))/(Lﬂﬁ(1+I/100/N)*N))
117 REM — RIOUND OFF TO NEARES TENTH, PRINT
120 PRINT "TERM = "$INT(Y®10+0.%)/10: '

23 PRINT " YEARS"
FRINT

=% REM - RESTART OR END PROGROMT
140 PRINT “MORE DATAT (1=YES, O=NO)";
150 INPUT X
160 IF X=1 THEN 20
170 END

OPTION

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.

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 0OF A LIAN

REGULAR FAYMENT? 150
PRINCIFALT? 2000

ANNLIAL. INTEREST RATE? 7.5
# OF PAYMENTS FER YEAR? 132
TERM =5 YEARS,S MONTHS

MORE DATA? (1=YES, O=N)7T O

1 REM — OFTION 114-120
S GRAPHICS ©
10 FPRINT “TERM OF A LDAN"

110 Y=~ (LOS(1-(P*(I/100))/(N#R) )/ (LOG(1+1/100/N)%N) )
114 REM ~ CALCULATE YEARS AND MONTHS FROM YEARS

115 M=INT(Y#1240.5)

116 YO=INT(M/12)

117 M=M-YO%12

119 REM - PRINT RESULTS
120 PRINT “TERM ="3Y03;" YEARS,"
130 FRINT

$M3 " MONTHS®

170 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.

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

1. Guess an interest rate
Initialize last guess to 0

2. Compute regular payment using guessed rate:
i+ P/N

R, =
gy NY

Round off R1

3. If computed payment = actual payment, then current guess = approximate interest rate
4. Otherwise, save current guess and calculate a new guess:

. . +if Ry<R
lil(l_lz)/zl {—:fR1|>R

i

5. Goto2

where: i = interest rate

= previous interest rate

= input regular payment
computed regular payment
principal

number of payments per year
number of years

L
R
R,
P
N
Y

Cindy borrowed $3000.00 from her friend George with an agreement to pay back $400.00 quarterly for
two 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 nine and
a half years. At what rate is interest being charged?

ANNLIAL. INTEREST RATE ON A LOAN

REGULAR FAYMENT? 400

TERM IN YEARST 2

FRINCIFAL? 2000

# OF FAYMENTZ FPER YEARY 4
ANNLIALL INTEREST RATE =5.327%

MORE DATAT (1=YES, O=NODT 1

REGIWL.AR PAYMENT? 120
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TERM IN YEARST 9.5
FRINCIFALT 10000

# OF PAYMENTS FER YEART 12
ANNLIAL. INTEREST RATE =4.933%

MORE DATAY (1=YES, O=N7T O

5 SRARHES—a- Yo

10 FRINT "ANNUAL INTEREST RATE ON A LOANY

20 PRINT

2% REM -~ STATEMENTS 20 TO 100 REDUIEST USER INPUT

20 PRINT "REGULAR FPAYMENT":

40 INFUT R

0 FRINT “TERM IN YEARZ":

A0 INFUT Y

70 FPRINT "PRINCIFALY:

20 INPUT P

w0 PRINT "# OF PAYMENTS FER YEAR"3

100 INPUT N

109 REM - GUESS AN INTEREST RATE (10%) TO INITIATE TESTING
110 I=10

11% REM - I2=LAST GUESS OR ESTIMATE (START WITH o)

120 IZ2=0

129 REM ~ COMPUTE REGULAR FAYMENT LISING GUESSED INTEREST RATE
1230 RI=(I#F/NY /7 (L=1/0CT/N+1)(N®Y) ))

123% REM — ROUND OFF TO NEAREST CENT

140 R1I=INT(RI%100+0.5)/100

149 REM - IZ=NUMRER USED TO CLOSE IN ON INTEREST RATE

150 IZ3=ARS(I-I2)/2

152 REM - SAVE THIS GLESS

140 I2=1

1648 REM - COMPARE COMPUTED FAYMENT (R1)Y TO INFUT FPAYMENT (R):
149 REM ~ IF THEY“RE EGUAL, LAST RATE GUESSED=APFROXIMATE INTEREST RATE
170 IF Ri=R THEN 2320

130 IF RI>R THEN 210

129 REM - R1<R, RATE MUST BE HIGHER THAN LAST GUESS

120 I=I+13

19% REM - RETEST WITH NEW GUESS

200 GOTO 130

Z20% REM - R1XR. RATE MUST EBE LOWER THAN LAST GUE=SS

210 REM

212 I=I-13

212 REM —~ RETEST WITH NEW GUESS

220 GOTO 130

22% REM — COMPUTE INTEREST TO PROPER FROPORTIONS, ROUND OFF, FRINT
230 I=CCINT((I#1000)#100+0,5))/100) /1000

240 PRINT "ANNUAL INTEREST RATE =Y

245 FPRINT Is#10035 Yy

250 FRINT

239 REM — RESTART OR END FPROGRAM? LSER INFUT REDUIRED

260 PRINT "MORE DATA? (1=YES, O=NM)":

270 INFUT X

230 IF X=1 THEN 20

20 END
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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 necessary program changes 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
interest rate on the loan?

ANNLIAL. INTEREST RATE ON A LOAN

REGULAR PAYMENT? 100

TERM IN YEARS, MONTHEY 11.7
FRINCIFAL? 10000

# OF FAYMENTS FER YEAR? 12
ANNLIAL. INTEREST RATE =4.002%

MORE DATAT (1=YES, O=N)7T O

1 REM — OFTION S0--45
S GRAPHICS O
10 PRINT "ANNUAL INTEREST RATE ON A LOANY

40 INFUT R

S0 PRINT "TERM IN YEARS, MONTHS':

40 INPUT YO,M L e
44 REM - CALCULATE YEARS FROM YEARS AND MONTHS
65 Y=(12#Y0O+M) /12 ~ ' S
70 FRINT "PRINCIPAL"S

250 END
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Mortgage Amortization Table

This program calculates and prints a loan repayment schedule. This schedule provides the following
outputs:

1.

A

6.

Payment number

Amount of each payment paid as interest

Amount of the loan amortized with each payment

Balance remaining on the principal at the time of each payment
Accumulated interest paid at the time of each payment
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.
2.

Payment number = payment number within each year

Amount of each payment paid as interest = remaining balance « /N
where: i = annual interest rate
N = number of payments per year

. Amount amortized with each payment = R —J

where: R = amount of regular payment
I = amount of each payment paid as interest

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

. Accumulated interest =

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

. 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
payments of $75.00 monthly for two and a half years, what is David’s repayment schedule?

MORTGAGE AMORTIZATION TAELE

REGULAR PAYMENT? 75
TERM IN YEARS? 2.5
FRINCIFAL? 2100

ANNLUIAL. INTEREST RATE?T &



MORTGAGE AMORTIZATION TABLE

FAYMENTS FPER YEAR? 12
START WITH WHAT YEAR?Y 1

FRESS “RETURN-S TO CONTINUE?T
MORTGAGE AMORTIZATION TAEBLE

FRINCIFAL $2100 AT &4 FOR 2.5
REGLLAR FAYMENT = $775

. INTR. AMORT.

N

1 10.5 LH8.5
- 10.1& L4, 82
] 7,85 HS.15
4 2.5 L5 47
= V.2 s5.2
& o.87 LEL1E
7 2.54 Lh. 86
o .21 L6075
o 7.27 &H7.13
10 7.54 L7444

e
~

, 2 675
z b Bl L5014
YR. 1: INTEREST = $104.35

AMORTIZED = $795.45

PRESZS “RETURNS T CONTINUET
MORTGAGE AMORTIZATION TARLE

PRINCIFAL $2100 AT &% FOR 2.5
REGLULAR PAYMENT = %735

N INTR. AMORT.
hHE2 L, 48

Lols Lo, 822
S.84 R ¥
S. 4% SRR |
S.14 &P, 36

4,7% 70.21
4,44 70.56
70.91
71.27
71,432
71.93
72,34
55, 25
$244,.72

OO N L Ry

S B 1
L ] L ]
D L N D
Do S AN

ook
2
k3
.

YR. 2: INTEREST
AMORTI ZED

FRESS “RETURN-® TO CONTINUE?Y

MORTGAGE AMORTIZATION TABLE

YEARS

BALANCE
2O35.E

1970, 468
1905, 53
1240, 04
1774. 26
170,13
16441.67
1574, 28
1507.7%
1440, 2%
1372.49
13204, 25

YEARS

BALANCE
1225.837
1147.05
109789
1028, 28
PSR, 52
sEE. 21
217,75
744,54
H75.57
LOZ. 95
S31.97
459, &2

ACCUM. INT.
10.5

20,468
BO.53
40, 04

4 -) . .-.:‘.I:-
S, 13
LHELELAT7
74. 5%
22, 7“-
20,
?7.4?
104,25

ACCLIM. INT.
110,87
117.05

12 L] ':"-:)

128,328
13z.52
1zg.31
142,75
144,24
150,57
153, 7.__:

43
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PRINCIFAL $2100 AT &% FOR 2.5 YEARS
REGULLAR FAYMENT = $75

NG, INTR. AMORT. EBALANCE ACCUM. INT,

2.3 72.7 FBL. V3

1.92 73.07 BCH B =)

1.57 73.43 240,43

1.2 7.8 1&b. 432

=3 74.17 V2. 484
0. 44 P2, 44 0

LAST PAYMENT 2. 92

YR. I INTEREST 2, 22

AMORTIZED B45T L3

(Rl BV S

nuw i

CHANGE DATA AND RECOMPUTE?
(1=YES, O=NI)}7? O

A DIM WE(1)
10 FRINT "MORTGAGE AMORTIZATION TARLE"
20 PRINT

Hom €

-
ot

20 PRINT "REGLULAR FAYMENT":

40 INFLUT R

SO CPRINT "TERM IN YEARS"

HOCINEUT Y e

70 FRINT "FRINCIFAL":

BOOINFUT P

0 FPRINT “ANNUAL INTEREST RATEY:

100 INFUT I

109 REM -~ CONVERT FROM FERCENT TO DECIMAL
110 I=1/7100

120 PRINT "FAYMENTS FER YEAR":

130 INFUT N

140 FPRINT "START WITH WHAT YEAR":

150 INFUT X

153% REM - START FRINTING AT BEGINNING OF A
140 X=INT(X)

14% REM — INITIALIZE VARIABLES

170 21=0

180 I3=0

120 I3=0

200 10=0

210 Ni=N

220 =20

230 RO=fF

240 &1=0

250 AZ=0

23% REM - TERM LESS THAN ONE YEAQRT

O TF INT(Y)=1 THEN 270

2 NISO(Y=INT(Y) ) #12) /712%N
A4 0= 40+ 1

AS GOTO 280

26% REM -~ LOOF FOR EACH YEAR
Z70 FOR JO=1 TO INT(Y)

2% REM - STATEMENTS 20 TO 150 REGUEST LUSER

SOME COMMON BASIC PROGRAMS — ATARI

141,923
163,864
165,43
144,63
1467.4¢4
167.92

INFUT

YEAR



MORTGAGE AMORTIZATION TABLE

KEM - START PRINTING?

TF JOCX THEN 410

REM - CHECKE FOR FULL SCREEN (20 LINES)

TF K+N+3C20 THEN 400

REM - WAIT FOR OFERATOR CUE T GO TO NEXT SCREEN
FRINT

FRINT "FRESS “RETURN® TO CONTINUE®S

INFLIT W

FRINT

REM ~ FRINT FAGE HEADINGS

ARAFHICS 0 Mome

R P P P s WS
g FOSITION 0,23 CL o AR O L A TR D

FRINT "MORTGAGE AMORTIZATION TARLE"

» FPRINT

FO0
210
S1e

20

-

£
i

BB
b= O

-
o)
!

5
o]
b
5
5
5
S
b
=

R A
oy

.1 e

o
3

FRINT "FRINCIFPAL $":F1" AT "3;I1%1003
PRINT “% FOR "3;v3" YEARS!

FRINT "REGULAR FAYMENT = $"3R
FRINT

}PRINT "NOL INTR. AMORT. s

FRIMNT "BALANCE ACTUM, TNT. Y

REM — COLUNT LINES FPRINTED ON EACH PAGE IN E
bo=7

Szl NS

FOR J1=1 T MY

REM - CALCLLATE INTEREST PAID THIS PAYMENT. ROUND OFF
T1=INT((ROXI/N)#100+0,5) /100

REM ~ COUNT NUMBER OF FPAYMENTS MADE =0 FAR
Sli=01+1

REM — CALCULATE AMOUUNT AMORTIZED THIS FAYMENT
A=R-T11

REM - SUM AMOLUNT AMORTIZED TO DATE

Al=A1+A

BO=F-A1

! REM ~ LAST FAYMENT? IF YES, CALCULATE AMOLUNT S0 THAT THE

REM — RBALANCE DUE EQUALE $00,00 AFTER THIS FPAYMENT

IF C1<CN#Y THEN 520

REM - CALCULATE RALANCE DNIE

R=R+EO

A=A+RBO

Al=A1+R0O

RO=0

REM - =SUM INTEREST FAIDN TO DATE

ITa=12+11

REM - SUM INTEREST FAID THIS YEAR

I13=13+11

REM ~ SUM AMOUNT AMORTIZEDR THIS YEAR

AZ=AZ+A

AZ=INT(AZ#100+0,5) /100

REM -~ STARTED PRINTINGT IF YES, PRINT COMPUTED VALUES IN
IF JOIX THEN 570
A=INT (Ax100+0,5) /100
PRINT 13

FOSITION- &3 prae s
FRINT T1s

2N
~
~
\
1~
¥y
U

P POSITION 13,33 oo R A I N

TABRLE

45
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S64 PRINT A3
S65 BO=INT(BO#100+0.5) /100

T66 POSITION BOvE3 PlinT sz 2. mons o 9
547 PRINT ROS o ]
THE POSITFION-BO,23 £ M osd b ca B AR
549 PRINT 12

570 NEXT .1

S7% REM —~ LAST PAYMENT? IF YES, ROUND OFF, FRINT
S20 IF C1<3N#Y THEN 400

SY0 PRINT " LAST PAYMENT = "3 INT(R¥100+0.5) /100
599 REM - STARTED PRINTING? IF YES,PRINT YEARLY TOTALS
400 IF JO<X THEN 440

610 PRINT
420 FRINT "YR. ";J03": INTEREST = $“;Ix
23 PRINT AMORTIZED = $"5A%Z

£320 PRINT
&3% REM - COMFLETED TERM?
640 IF JOXY THEN 720
44% REM - REINITIALIZE YEARLY VARIAELES
630 I3=0
LEO AZ=0
&£70 NEXT 0O
&71 J0=.10-1
&7% REM - NEED TO FRINT A FARTIAL YEAR?
G20 IF Y<JO THEM 242
720 PRINT
2% REM - REZSTART 0OR END FPROGRAM? USER INFUT REGILIIRED
720 PRINT "CHANGE DATA AND RECOMPUTE?"
23 PRINT “(1=YEZ, O=N0)";
740 INPUT 2Z
750 IF Z=1 THEN 20O
7460 END

OPTION

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

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

MORTGAGE AMORTIZATION TABLE

REGLULAR FAYMENT? 100

TERM IN YEARS, MONTHS? 0,3
FRINCIFALY 700

ANNLIGL INTEREST RATE? %



MORTGAGE AMORTIZATION TABLE 47

FAYMENTS FER YEART 12
START WITH WHAT YEART |

FREZS CRETURNS TO CONTINGE™
MORTGAGE AMORTIZATION TABRLE

FRINCIFAL $700 AT 24 FOR G YEARS AND S MONTHEZ
REGLILAR FAYMENT = €100

N, INTR. AMORT . EHLHNIL AL TNT.
1 .25 Wi, 7 & e

T

R N I N % B

YR. 15 INTERE=
AMORTIZED

i1
1

CHANGE DATA AND RECOMPUTE?
(1=YES. O=NI) 7 O

I REM - OFTION 50650, 255
10 FRINT "MORTGAGE ARORTIZATION TABLE™
4“ INFLT R

g
ik

SINT "FRINCIFAL"S

Téﬂ FRINT "MORTGAGE AMORTIZATION TABLE"
B4 FRINT
NT

"PRINr'rAL,$"rr-" AT "y IE1003

mn 4EMst MONTHS"

760 END
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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 4, B
A = absolute value of 4
B = absolute value of B
2. Calculate R=A4—B- (integer of (4/B))
3. IsR=0?If yes, the GCD=RB
If no, go to step 4
4.

SN
[

B
R

5. Gotostep 2

Example:

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

GREATEST COMMON DENOMINATOR

(ENTER 0,0 T END PROGRAM)
ENTER TWD NUMEBERST S0, 18

G.C.Dez

ENTER TWO NUMBERST 115, 150

Gu.DEs
ENTER TWO NUMBERS? 0.0

5OGRAFHICE O

10 PRINT "GREATEST COMMON DENOMINGTORY
20 PRINT

20 PRINT "(ENTER 0,0 T END FROGRAM) "
40 PRINT "ENTER TWO NUMBERS'":

50 O INFUT AR

5% REM - END FROGRAMT

&HOOTF A0 THEN 20

70 IF B3RO THEN 20

2OOGOTO 190

=29 REM — CALCULATE GOD ACCORDING TO ELICLIDEAN
20 A=ARS(A)

100 B=pARS(R)

110 R=A-B*INT(A/R)

120 IF R=0 THEN 140

120 A=R

140 R=R

150 GOTo 110

ALGORTTHM,

FRINT RESULT



GREATEST COMMON DENOMINATOR

140 PRINT “"G.C.D:"3E

14% REM - FRINT BLANEKE LINE TO
170 PRINT

179 REM —-RESTART FROGRAM

180 GOTO 40

120 END

SEFPARATE SETS

OoF DATA

48
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Prime Factors of Integers

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.

FRIME FACTORS OF INTEGERS

{(ENTER O TO END PROGRAM)
NUMRBERT —~49%

-1

7 o ::::

NUMBER™? 22
1

o
£

o
e o

NLIMEERT ©

5 GRAPHICE O

10 PRINT "FRIME FACTORS OF INTEGERS®

20 FPRINT

20 PRINT “"(ENTER O T0O END PROGRAM) "

40 PRINT "NUMBER";

S50 INFUT Z

59 REM ~ END FPROGRAMT

0 IF Z=0 THEN 200

% REM — THE SIGN OF THE NUMRER IS ALWAYS A FACTOR

70 PRINT SGN(Z)

7% REM — USE ABSOLUTE VALUE FOR CALCULATIONS

S0 Z=ARS(Z)

23 REM — LOOP TO TEST ALL INTEGERS (2 THROUGH 7) As FRIME FACTORS
2% REM - INTEGERS Z/2 THROINGH Z WILL HAVE NO NEW FACTORS
RO FOR I=2 TO Z2/2

100 S=0

110 IF Z/I<3HINT(Z/1) THEN 150

120 I=2/1

1 20 E-::E:+1

140 GOTo 110

147 REM - FINDN A FRIME FACTOR? IF YES. FPRINT

150 IF 35=0 THEN 170

15% REM — FRINT FACTORS WITH EXFONENTS: I S=1 TO THE S POWER
140 PRINT Is""us3s

170 NEXT I

130 PRINT

120 GOTO 40

200 END
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Area of a Polygon

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) (V- va) + (5 +x) Oy -y) v ... (xp v x)) (O - v1)]/2
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+])

Approximate the area of Lake Boyer.

10

-

Miles

AREA OF A POLYGON

(ENTER O TO ENI)
NUMBER OF VERTICESY 14
COORDINATES:

VERTEX 1% 0.4

27 1,7
T 4,8
47 5,10
5T 7,11
LT 2,10
77 12.%
27 14,3
2T 1.4
107 15,4
117 15,1
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AREA = 103
(ENTER O TO ENI)
MUMBER OF VERTICEST ©

5OGRAPHIOCE O

10 FPRINT “AREA OF A& POLYGINY

20 FPRINT

&% REM - COORDINATE ARRAYS SHOULD RBE SET TO (NUMBER OF VERTICES +1)
R0 DIM X(25),Y0:25)

40 FRINT "(ENTER O T END)Y

43 PRINT "NUMBER 0OF UERTICESYS

S0 INFUT N

SYOREM ~ ENID PROGRAM™

SHOOTF N=0O THEM 2320

6% REM - LOOF TO ENTER COORDINATES IN ORDER 0OF SUCCESSIVE VERTICES
70 FOR I=1 TO N

HOOIF I THEN 110

PO O PRINT "CODRDINATES: »

=5 PRINT O© VERTEX "351Is

100 GOTo 120

110 PRINT ¢ "5Is

120 INFUT X1.Y1

122 X(I)y=X13

124 Y{(I)=Y1

120 MNEXT I

123% REM - FIRST VERTEX SERVES A
140 X{(N+1)=X(1)

150 YIN+1)=Y (1)

140 A=0

142 REM - CALCULATE AREA, FPRINT
170 FOR I=1 TO N

180 A=A+ (X (II4X(TI+1)))#(Y(I)-Y(I+1))
120 NEXT I

ROO FRINT "AREA = ":1ARS(AY /2

210 PRINT

=1% REM ~ RESTART FROGRAM

220 G070 40

220 END

by}

LAST VERTEX
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Parts of a Triangle

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:

Angle, side, angle

Side, angle, side

Angle, angle, side

Side, side, angle

5. Side, side, side

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

bl e

The base of a triangle measures 14 inches. The base angles measure 0.45 and 2.1 radians. What are the
measurements of the triangle?

2.1r
0.45r
14”7
FARTS OF A TRIANGLE
FROBLLEM TYFES:
1=A%A, I=AA/R%
4=550, A=ENI

ENTER FROBLLEM TYFE? 1
ENTER ANGLE. SIDE. ANGLE? 0.4%5,14,2.1

SIDE 1 = 10,919
OPFOSITE ANGLE
SIDE 2 = 21.47
OFFOSITE ANGLE
SIDE 3 = 14
OFPOSITE ANGLE 0,592 RADIANE

-

.45 RADIANE

2.1 RANIANS

ENTER FRORLEM TYFE? &

5 GRAPHICE O
10 FRINT "FARTS OF A TRIANGLE"
20 PRINT



SOME COMMON BASIC PROGRAMS — ATARI

20ODIM AR, S0
A5 PI=3.1415927
22 REM ~ ENTER NUMEER 0OF PROBLEM TYPE ACCORDING TO ENCWN FPARTS
3% REM - OF THE TRIANGILE WHERE A&=ANGLE. S=UENGTH OF SI0E
40 FRINT YPROBLEM TYPRES:w
B0 PRINT ¢ 1=A%A, Z=SA%, 3I=AA/A%"
=55 OPRINT ® 4=554R, S=S55, 4A=ENDY
a7 PRINT
LHOOFRINT "ENTER FROEBLEM TYPEY:
7O INFUT X
7% REM — DIRECT PROGRAM TO PROFPER CALCULATIONSD
B8O OIF X=4 THEN 540
20 IF X=5 THEN 2%0
100 IF X=4 THEN 300
110 IF X=2 THEN 240
120 IF X=2 THEN 120
25 IF X<1 THEN 40
130 FPRINT "ENTER ANGLE. SIDE, ANGLEY:
140 INFUT AY, S5, 47
141 Ad1)=A1
142 S(3)y=53
142 AC2)=A2
150 A =FPI-A(L)Y)-B(2)
140 S(L)=3C#3INCACL)) Y /SINGACR))
170 S(2)=5C#IINACEIY/SIN(ACE)Y)
120 GOT0 440
170 FPRINT "ENTER SIDE. ANGLE. SIDE":
200 INPUT %:,Ai,?;
201 5(3)=
202 A1)
203 502
210 k(1)~~ ROS(E)SE+S(Z)) 2285 () #S (2005 (A1) 1)
20 A(;)—nIN(ﬂ(J))/-(J)%‘(;
F20 AC2)=ATN(A(2) /SOR(I-(A(Z)Y)Y~2))
240 A =FI-A(1)-A(2)
250 GOTO 440
2EO PRINT “ENTER ANGLE, ANGLE, SIDE'"s
270 INFUT AZ, AR, S3
271 A =A%
272 A=A
273 R(3)=53
230 ALY =RI-A(2)-AC3)
220 GOTO 140
200 PRINT "ENTER SIDE, SIDE. ANGLEY:
210 INPUT =51, 52,A1
=11 =(1) =51
ALE S(2)=T2
213 A(1)Y=A1
F20 T=Z(Z)RSINCGACL)Y)
220 IF S(1)<T THEN 520
240 () =[OR(S(Z)Z-T™D)
BEO OIF S(1)<=T THEN 220
20 ¥=Z0ROS(L) 2T
I70 S(3)y=N{3)+Y
@20 GDTA 220

!I nH

in‘)Dlﬁ
||‘|;-u- 01



PARTS OF A TRIANGLE

290 PRINT “"ENTER SIDE, SIDE. SIDE":
400 INFUT 51,352,573
401 S(1)=%1
407 SR =53
TS (3 =53
410 A =(S () E+S (I 25 (1) ™2 /2/5(2)/5(3)
420 ACL=ATN((SER(1-(AC1))™2))Y/A(1))
430 GOTO 220
440 PRINT
449 REM -~ RESTART FPROGRAM
450 FOR I=1 T3 =
459 REM - THE ANGLE OF A TRIANGLE CANNOT BE LESS
440 IF ACI)<0 THEN 520
470 FRINT “SIDE "3Is® = 3
75 PRINT INT(S(I1)#10004+0.%) /71000
430 PRINT “OPFOSITE ANG

485 PRINT INT(AC( )
484 FRINT " RADIANS"
430 NEXT I
SO0 FRINT
H510 GOTO A0
S20 PRINT
R0 PRINT “NO SOLUTION®
540 PRINT

547 REM - RESTART FROGRAM
S50 GOTO A0

5S40 END

THAN ZERO

55

OPTION

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

program changes are listed following the examples below.

A square measures 8.76 by 8.76 inches. What is the length of its diagonal ?

8.76”
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SOME COMMON BASIC PROGRAMS — ATARI

The ladder of a slide measures 10 feet, the slide measures 14 feet, and it covers 13 feet of ground from

base of ladder to tip of slide. How steep is the slide?

| 13 -]

FARTS OF A TRIANGLE

FROBLEM TYFES:

S=AAS
&=END

I

[FiEe]

o
]

Ao
A

1
4

i

ENTER FPROBLEM TYFE? 2

ENTER SIDE. ANGLE, SIDE? &, 76£,.20,8, 74

SIDE 1 = 12,389

ikl

COFFOSITE ANGLE = 90 DEGREES
SIDE 2 o= 2,764
OFFOSITE ANGLE = 45 DEGREES
SIDE 3 = 23.74
OFFOZITE ANGLE = 45 DEGREES

ENTER FPROBLEM TYFE? 5
ENTER SIDE, SIDE. SIDE? 10,13%,14
SIDE 1 = 10
COFFOSITE ANGLE =
SIDE 2 = 13
OFFOSITE ANGLE
SIDE 2 = 14
OFFOSITE ANGLE =

D

]
B3
~N

DEGREES

i
o

DEGREES
73,4694 DEGREES
ENTER PROBLEM TYFET 4
1 REM — OFTION 24-327,

S GRAFPHIDE ©
10 PRINT “PARTS

145144, 205, 275274,
OF A TRIANGLE®

PI=32. 1415927

[E2 123 SRFY
e 12 SRR

C=0.0174522927

REM ~ SET CONVERSION FACTOR FOR CONVERTING DEGREES TO RADIANS



PARTS OF A TRIANGLE

43 A(2)=A2

CE-ZES(DI RS2 HCOS (A1) )

230 A(l)—PI CACE) AT

Al1)=A1
Al1)=AC1) =0
=5{2)#SINCACL))

Ea0 ENII

38 REM — ENTER NUMEBER OF FROBLEM TYPE ACCORDING TO ENOWN PARTE

57
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Analysis of Two Vectors

This program calculates the angle between two glven 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 ( ) between a diagonal of a cube and a diagonal of one of its faces. The cube measures
4 X 4 X 4,

04,4 (4.4,4)
440

(0,4,0)

|
2004 _ 4 (4,0,4)

ANALYSIES OF TWO VECTORS

VECTOR 1t X.Y.Z7 0,4,4
VECTOR 2t X.Y.Z7 4.4.4

VECTOR 1 ¢

MAGNITUDE: 5. 45485417

ANGLE WITH X-AXIS: 20.000002
ANGLE WITH Y-AXIS: 44, 999299964
ANGLLEE WITH Z-AXIS: 44.99999994
VECTOR 2 &

MAGNITUDE: A.22220214

ANGLE WITH X-AXIS: 54, 73541042
ANGLE WITH Y-AXIS: S54.73561042
ANGLE WITH Z-AXIS: S54,735461042

ANGLE BETWEEN VECTORS: 35.,26432793
MORE DATA (1=YES, O=NI)7? O

5 GRAPHICS O

10 FPRINT "ANALYSIS OF TWO VECTORS"
20 PRINT

20 DIM X(2),¥Y(2)»Z{2) . M(2)

35 PI=32.1415927



ANALYSIS OF TWO VECTORS 59

3% REM -~ STATEMENTS 40 TO 70 REGUEST LUSER INFUT
40 PRINT “"VECTOR 1: X,Y.Z";

S0 INPUT X1.Y1,71
=1 X(1)=X1

52 Y(1)=vY1

53 Z(1)=21

a0 A0 PRINT “"WECTOR Z
70 INPUT X2,YZ,Z22
71 X(2)=X2

72 Y{2)=Y2

73 I(2)=22

20 FRINT

2% REM - LOOFP TO ANALYZE BOTH VECTORS

0 FOR I=1 TO 2

¥ REM -~ CALCULATE MAGNITUDE. FRINT

00 MOI)=50R(X{(I)™24+Y (1) 2+Z(1)"2)

10% REM -~ IF VECTOR A POINT? IF YES, CANNOT COMFUTE AN ANGLE
110 IF M(I)=0 THEN 220

120 PRINT "VECTOR "sIs»™ &

120 PRINT "MAGNITUDE: "3M(I)

13% REM - CONVERZION FACTOR FOR RADIANS TO DEGREES

140 S=57.29573

14% REM - CALCULATE ANGLE BETWEEN VECTOR AND X-AXIS, PRINT
150 Jd=X{(I)/M(1)

1640 FRINT "ANGLE WITH X-AXIS: "3

142 IF J=0 THEN 147

1643 PRINT ATN((SRROL-J272)) /) %S

146 5OTD 170

147 PRINT S®FI/2

14% REM - CALCULATE ANGLE BETWEEN VECTOR AND Y-AXIS, PRINT
170 Jd=Y(I)/M(I)

1230 FPRINT "ANGLE WITH Y-AXIS: "3

X-Y.2Z"3

1832 IF =0 THEN 127

185 PRINT ATNC(ZOR(L-12) )/ 0) %5
13236 GOTO 190

187 PRINT S#P1/2

18% REM — CALCLULATE ANGLE BETWEEN VECTOR AND 7Z--AXIS, PRINT
1920 J=Z{(I1)/M(])

200 PRINT "ANGLE WITH Z-AXIS: "3

202 IF =0 THEN 207

205 PRINT ATN((SRR(1I—-J072)) /1) %5

206 GOTO 210

207 FPRINT SxPI1/2

210 PRINT

: NEXT I

A=0

REM — IF EITHER VECTOR A FOINT., CANNOT COMPUTE ANGLE
IF M{(1)=0 THEN 210

IF M(2)=0 THEN 210

REM — CALCULATE ANGLE BETWEEN VECTORS

AKX (20+Y (LI R#Y (2)+Z (1= Z(2)) /ML) /M)

REM - ARE THE VECTORS PERPENDICIH.ART

IF 20 THEN 300

=20

G070 210
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299 REM - CALCULATE ANGLE IN DEGREES, FPRINT
200 J=ATNCSER(L-0m2) /.0 #5

FRINT "ANGLE BETWEEN VECTORS: "3

PRINT

REM - RESTART OR END PROGRAMT

FRINT "MORE DATA (1=YES, O=NQ)";

INPUT 2

IF Z=1 THEN 40

END
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Operations on Two Vectors

This program performs four operations on two vectors given in three-dimensional space. The operations

performed ar

c.

1. Addition

2. Subtraction

3. Scalar (dot) product
4. Cross product

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 ON TWO VECTORS

VE':T':‘F’: A H X Y': Z-" -2 —1s :
VECTOR B: X.Y,Z7 1.4,9
AR = 4,35 11

A-B = 4,-5,-7

AR.B = 1%

A¥R = ~17,~-43,21

MORE DATA

% GRAPHIC
10 FRINT

20 PRINT

20 PRINT

40 INFPUT

S0 PRINT

LO O INFUT

70 FRINT

7% REM -

20 FRINT

258 PRINT

2Y REM -

20 PRINT

5 PRINT

¥? REM -

100 PRINT
109 REM -~
110 PRINT
115 PRINT
120 PRINT
122 REM -
130 PRINT
140 INFPLIT
1530 IF Z=
140 END

(1=YES, O=NI)7? O

50

"OFERATIONS ON TWO VECTORZY

"VECTOR At X,Y.2%3
X1.Y1,71
"VECTOR B: X,Y,Z"s
X2 Y2, 22

FERFORM VECTOR ARDITION, FRINT RESULTING VECTOR COORDINATES
"A+E = M X1+X25M."IVY1i+Y2Es ‘
YLN3Z1+ZR
FERFORM VECTOR SUBRTRACTION. FRINT RESULTING VECTOR COORDINATES
"A-RB = YiX1-X23"."3Yi-Yas
BLMsZ1-722
CALCLLATE [T PRODUCT, FPRINT
"ALBR = " X1sXIHYLIEYE+ZI8Z2
CALCULATE CROZS PRODUCT, PRINT RESULTING VECTOR COORDINATES
"ARR = M3YI#ZE-Z1#YZ3M, "3
Z1X2-X13#Z25 ", "3 X1#Y2-Yi#X2

RESTART R END FPROGRAM™Y
"MORE DATA (1=YES, O=Nl)"j
Z

1 THEN 20
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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 CONVERSION: RADIANS TO DEGREES

(ENTER O TO END THIS FROGRAM)
ANGILE IN RADIANS? 2.5

DEGREES= = 14Z
MINUTES = 14
SECONDE = 22,01

ANGLE IN RADIANS? 112

DEGREES = 280
MINUTES = 54
SECONDES = 4,77

ANGLE IN RADIANS? O

5 GRAPHICS O

LHOPI=R.1415927

10 PRINT "ANGLE CONVERSION: RADIANS TO DEGREESY
20 FPRINT

20 PRINT “"(ENTER O TO END THIS FPROGRAM)

S0 PRINT "ANGLE IN RADIANS";

&OD O INFUT R

49 REM — TEST FOR END OF PROGRAM

70 IF R=0 THEN 170

7% REM — CONVERT RADIANS TO SECONDS

S0 A=3400#130#R/PI

2% REM - CALCULATE NUMBER OF WHOLE DEGREES

FO D=INT(A/34L00)

% REM — CALCULATE NUMBER OF FULL CIRCLES

100 =INT(D/340)

105 PRINT

10% REM - CALCULATE DEGREES OF ANGLE WITHIN 340 DEGREES. FRINT

110 PRINT " DEGREES = "3;D-340%D1
119 REM - CALCULATE MINHTE%,»PRINT
120 PRINT " MINUTEZ = "3
125 PRINT INT((A-D®3600)/460)
129 REM - CALCULATE SECONDS, ROUND OFF, PRINT
130 & A*n*%GOG*(INT((A-D*d&ﬁb)i&&))*éO

140 PRINT " SECONDS = "3

145 PRINT INT(100%S+0.5)/100




ANGLE CONVERSION: RADIANS TO DEGREES

150 PRINT

15% REM -~ RESTART FROGRAM
1460 GOTD 50

170 END

63

OPTION

You may prefer your answer in degrees and fractions of degrees rather than degrees, minutes, and
seconds. The necessary program changes are listed following the example below.

Example:
How many degrees are there in an angle of 2.5 radians?
ANGLE CONVERZION: RADIANS TO DEGREES

(ENTER © TO END THIS PROGRAM)
ANGLE IN RADIANS? 2.5

DEGREES = 143
ANGLE IN RADIANST O

1 REM - OFTION 110-120
T GRAFHICE ©
G FI=R, 1415927

10 PRINT "ANGLE CONVERSION: RADIANS TO DEGREES"

10% REM -~ CALCULATE DEGREES OF ANGLE WITHIN 240 NEGREES. PRINT
110 PRINT * DEGREES = ";

120 PRINT INT((D-340%01)%100+0.5) /100

150 PRINT

170 END
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Angle Conversion: Degrees to Radians

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

An angle measures 30 degrees, 5 minutes, and 3 seconds. What would be the measure of this angle in
radians?

What would be the radian measurement of two angles measuring 278 degrees, 19 minutes, 54 seconds
and 721 degrees, 0 minutes, 0 seconds?

ANGLE CONVERSION: DEGREES TO RADIANS

(TOY END. ENTER 0 0, 0)

ANGLE IN DEGREES, MINUTES, SECONDS:
TOR0OL,E R

RADIANTS =0, SIS0LT4L851

ANGLE IN DEGREES, MINUTES, SECONDS:

TR7E.1%,54

RADI AN-:- =4, 85720325

ANGLE IN DEGREES, MINUTES, SECONDS:
?TELLO,0
RALDIANS =0,.0174514%

ANGLE IN DEGREES, MINUTES, SECONDS:

T 00,0

5 GRAPHICS O

10 FRINT "ANGLE CONVERSION: DEGREES TO RADIANSY

20 PRINT

F0 PRINT “(TO ENI, ENTER 0,0,0)"

40 FRINT "ANGLE IN DEGREES, "3

4% PRINT "MINUTES, SECONDS: "

50 INFUT DM, 5

5% REM — TEST FOR ENI' OF PROGRAM

A0 IF DE>0 THEN 100

70 IF M<30 THEN 100

RO IF S8<30 THEN 100

20 GOTO 150 ;

99 REM - CONVERT DEGREES. MINUTES, SECONDS TO DEGREES
100 A=D+M/L0+5/3600

109 REM - CALCULATE NUMBER 0OF LHMFLFTE CIRCLES

110 R=INT(A/360)

119 REM - CALCULATE ANGLE WITHIN 340 DEGREES. PRINT
120 PRINT "RADIANS ="3

|25 PRINT A#0.0174532%~R#b, 2831853

130 PRINT



ANGLE CONVERSION: DEGREES TO RADIANS

13% REM — RESTART FROGRAM
140 GOTO 40
150 ENI
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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 necessary program changes are listed following the example below.

How many radians are in an angle measuring 33.08 degrees? 90 degrees?

ANGLE CONVERSION: DEGREES TO RADIANES

(T2 END, ENTER O)
ANGLE IN DEGREES

ANGLE IN DEGREEZ 7 90

RADIANS =1.5707941

ANGLE IN DEGREES 7 O

1 REM - OFTION 30-40

5 GRAFHICE O

10 FRINT "ANGLE CONVERSION: DEGREES TO RADIANZY
20 PRINT ‘

20 PRINT “(TO END, ENTER 0)"

40 PRINT "ANGLE IM DEGREES "3

S0 INFUT A L

5% REM — TEST FOR END OF PROGRAM

40 IF A=0 THEN 150
109 REM — CALCLLATE NUMRBER OF COMPLETE CIRCLES

150 END
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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 = \/x2+y2

A = arctangent (y/x)

Xx = r - cosine (4)
Y = r-sine (A4)
where: x = abscissa . .
B . Cartesian coordinates
y = ordinate
r = magnitude of ray .
A = angle (in degrees) Polar coordinates

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 T POLAR)
(~1=FPOLAR TO CARTESIAN)
¢ O=END PROGRAM)

WHICH DIRECTION? -1
R+AT 2,30.5

X = 1.72, Y

i

1.02

WHICH DIRECTIONT |
X, ¥Y? 7,18
R = 19.31, A = &3.75

WHICH DIRECTION? 1
X.Y? O.-44,. 3
R = 44£.2, A = 270

WHICH DIRECTION? O

3 GRAPHICS O

& PI=2.1415927

10 FRINT "COORDINATE CONVERSION®

20 PRINT

20 PRINT O ( 1=CARTESIAN TO POLAR) Y
40 PRINT (~1=POLAR TO CARTESIAN) Y



COORDINATE CONVERSION

50 PRINT ¢ ( O=END FROGRAM)"
S5 OPRINT
A0 PRINT "WHICH DIRECTION"S
70 INMFUT D
7% REM - END PROGRAM?Y
S0 IF D=0 THEN 330
% REM - DIRECT PROGRAM TO PERFORM FROFER CONVERZION
20 IF D=-1 THEN 320
23 REM - CONVERT FROM CARTESIAN COORDINATES TO POLAR COORDINATES
77 REM - ENTER CARTESIAN COORDINATES (ARTCISSA. ORDINATE)
100 PRINT "X,Y"3
110 INPUT X.Y
11% REM — FOINT ON Y-AXIZT?
120 IF X=0 THEN 170
129 REM — PORINT ON X-AXIST
130 IF ¥Y=0 THEN 260
2% REM - COMPUTE FOLAR COORDIINATES, ROUND OFF, FRINT
140 PRINT "R = "3 INTCSGN(X)#SOR(X™T2+YT2)#1004+0,.5) /1003 ", "3
150 FRINT " A = "$INT(ATN(Y/X)#180/FI#100+0,.3) /100
140 GOTO 55
14% REM - FOINT IS ON Y-AXIZ: AT DORIGINT
170 IF Y=0 THEN 240
120 PRINT "R = "sABS(Y)s ", ":
189 REM - IS POINT ABOVE OR BELDW ORIGINT
190 IF Y<0 THEN 220
200 PRINT " A = 20"
210 GOTO S5
220 PRINT " A = 270"
ED0 GOTO 55
23% REM — POINT IS5 AT ORIGIN
240 PRINT "R = 0, A = OY
250 GOTO S5
25% REM — POINT IS ON X-AXIS
260 PRINT "R ="5ARS(X)3". "3
26% REM — IS FPOINT TO LEFT OR RIGHT OF ORIGINY
270 IF X<0O THEN 300
220 PRINT " A = O
290 GOTO 55
JO0 PRINT " A = 120"
210 GOTO 55
218 REM - CONVERT FROM POLAR COORDINATES TO CARTESIAN COORDINATES
319 REM ~ ENTER POLAR COORDINATES (MAGNITUDE OF RAY. ANGLE)
H20 PRINT "R.AY3
INPUT R.A
REM -~ CONVERT FROM DEGREES TO RADIANG
40 M=(A—-INT(A/3L0)#3ILO)*FI/130
4% REM -~ CALCULATE CARTESIAN COORDINATES. ROUND OFF, FRINT
50 FRINT "X = "3
55 PRINT INT(R#CODS (M) #100+0,.5) /71003
A0 PRINT ", Y = Y3
A% PRINT INT(R#SIN(M)*100+0.5) /100

Cor Do O D3 G0 0 a0 g

AP REM ~ RESTART FROGRAM
D70 GOTO 55
220 END
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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 about 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 X(N+1), Y(N+1I)

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 Atari screen. The test at statement 90 should be altered to accommodate your
particular output device. For an output device with a line width of 132 characters you might enter:

70 IF R2<=132 THEN 120

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 [68 166 |68 [65]69 (66 |68 {65 (7167 [68 |70

Height in Inches

COORDINATE PLOT

X—AXIS: LOWER ENDFOINT,

LFFER ENDFOQINT, INCREMENT? 42,73,0.5
Y~AXIS: LEFT ENDFOINT,

RIGHT ENDFPOINT, INCREMENT? 42,73,0.25
NLIMBER OF POINTST 12

COOROINATES OF POINT 17 45,463
FOINT 2% &3, &4
FIOINT 3% 47,463
FOINT 47 44,465
FOINT 57 463,469
FOINT &7 A2, 646
FOINT 72 70,62
FOINT 8% &46.465
FOINT 97 &2,71
FPOINT 107 67,467
FOINT 117 49,4

FOINT 127 71,70



COORDINATE PLOT

INTERSECTION OF AXESD AT (L2, 42)

3636 2636 36 3 3 36 3636 3636 3 36 30 36 b 35 3 5 35 330 3F 30 I H H MR HHFRY

¥*

¥* +

¥*

¥* +

¥*

* +
3#

¥* +

*

* + +
¥*

*#* -+ +
*

#* +
¥*

# +
¥*

# +
#

*

#

#*

X

% GRAPHICE O

10 PRINT "COQORDINATE FPLOTY

20 PRINT

28 REM — DIMENSION OF X() AND Y() SHOULD BE LIMITED ToO (N+1)3
2% REM — WHERE N=THE NUMBER OF POINTS BEING FPLOTTED. MAXIMUM LIMIT 9%
20 DIM X(100),Y(100)

3% REM ~ INPUT INFORMATION TO SET UFR AXES

40 FRINT "X-AX1S: LOWER ENDPOINT. ™

45 PRINT "“UFFER ENDFOINT., INCREMENT™S:

SO OINFUT AL,AZ.AZ

60 PRINT "Y-AXIS: LEFT ENDPOINT."

65 PRINT "RIGHT ENDFOINT. INCREMENTY:

70 INPUT B1,BZ,B3

20 RZ=(B2-B1)/B2

#8 REM - Y-AXIS TOO LONG FOR OUTFUT DEVICE? IF YES, CHANGE ENDPOINTS
29 REM — OR INCREASE INCREMENT

20 IF B2<=40 THEN 120

100 PRINT "Y-RANGE TOO LARGEY

110 GOTO &0

120 FRINT “NUMBER OF FOINTZ"S

130 INFUT N

i2% REM ~ NO FOINTE TO PLOT? END FROGRAM

140 IF N=0 THEN 1070

149 REM - TOO MANY POINTS? IF YES, REENTER NUMBER OF FOINTS
150 IF N<=99% THEN 120

160 PRINT "TOO MANY FOINTSY

170 GOTO 120

179 REM — LOOF TO INFUT X.Y COORDINATES FOR EACH FOINT
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FOR I=1 TO N
IF 11 THEN 220
FRINT "COORDINATES OF POINT “sI:
DOGOTO 220
FRINT " FOINT "s51s
INFUT X1,Y1
2 X (I)=X1
Y{I)=Y1
* REM — ROUND OFF EACH X,Y TO NEAREST INCREMENT ON AXIS
X(D)=INT({X{(I)-A1)/A3+0.5)
YOI)=INT((Y(I)~-E1)/R3+0.5)
NEXT I
REM — CALCULATE ADDITIONAL X AND Y CODORDINATE
Y(N+1)=INT(B2+0.5)+1
XIN+ID)=INT((AZ-AL) /AZ+0O.5) +1
FRINT
REM — NOTE WHERE AXES CROSS
FRINT "INTERSECTION OF AXES AT ("3
301 FRINT Ailsv,vsRizv )"
210 PRINT
1% REM — SORT COORDINATESS REORDER X(1) TO X(N) SMALLEST TO LARGEST
B20 FOR J=1 TO N
B30 FOR I=1 TO N-J
340 A=X(I)
250 B=Y(I)
PO C=X(I+1)
270 D=Y(I+1)
330 IF AL THEN 430
290 X(I)=0
400 Y(I)=
410 X(I+1)=AQ
420 Y(I+1)=R
420 NEXT 1
440 NEXT .
44% REM — NEXT POINT TO BRE FLOTTEDR STORED IN T
450 T=1
459 REM — SEIP POINTS OUT OF X-FOSITIVE RANGE
440 FIIR P=0 T0O N-1
470 IF X(FP+1)>=0 THEN #f=fF:F=N
450 NEXT F
435 F=n0
429 REM - LOOFP TO CALL UFP EACH X-INCREMENT FOR LINES OF FPRINT
420 FOR I=0 TO INT((AZ-A1)/A3+0.5)
495 F=0
BOO T=T+F
SO REM —~ COUNT NUMBER OF POINTS TO RE FLOTTED ON EACH LINE IN F
[10 P=0
S51® REM -~ ALL POINTS PLOTTED?
520 IF TxN THEN S40
D29 REM — X-VALUE ON X-LINE? IF YES, TEST FOR Y
5320 IF X(T)=I THEN 590
239 REM — FIRST LINE? IF YES, Y-AXIS MUST EE FLOTTED
540 IF I=0 THEN 570
549 REM —~ FLOT X-AXIS
5530 PRINT "ty
S0 GOTO 1040




COORDINATE PLOT

570 H=N+1

B0 GoTO Y20

570 FOR L=T T0 N

So% REM - NEXT FOINT FLOTTED ON SAME LINE
600 IF X(L)<=X(T) THEN P=F+1

£20 NEXT L

2% REM - FLOT ONE POINT

IF F=1 THEN 730

REM - LOOF T SORT Y-COORDINATES WITH EGUAL X-COORDINATES:
39 REM - REORDER SMALLEST TO LARGEST

£40 FOR J=1 TO P

650 FOR L=1 T F-

L0 DrE=Y (THL-1)

670 B=Y (T+L)

&80 IF D<= THEN 710

£90 Y (T+L—1)=8

700 Y(T+L)=N

710 NEXT L.

720 NEXT .

730 FOR L=0 T F-1

740 Z=Y(T+L)

74% REM - TEST FOR OLUT-0OF RANGE Y-COORDINATE
750 IF Z>=0 THEN 770

760 NEXT L

76% REM — POINT TO BE FLOTTED ON X-AXIS?
770 IF I=0 THEN 910

77% REM - FOINT T BE FLOTTED ON Y-AXIE?
780 IF 7=0 THEN 300

789 REM - FLOT X-AXIS

7790 PRINT “#"3

795 F=F+1

500 IF L=F-1 THEN 270

FOR =L T F-1

REM - TEST FOR OUT-0OF RANGE Y-COORDINATE
IF Z3B2 THEN 1040

H

o~ s oo i
A e

§2% REM - FYPASS DUPLICATE COORDINATES
BI0 IF Y(T+.)=Z THEN 80

§3% REM - PLOT POINT

240 IF Z-F<1 THEN 245

§41 FOR R=1 TO Z-F

242 PRINT " "3

£43 F=F+1

244 NEXT K

8545 PRINT "+";

246 F=F+1

850 I=Y(T+d)

S0 NEXT

2469 REM -~ TEST FOR OUT-0F RANGE Y-CUOORDINATE
270 IF Z<0 THEN 1040
830 IF Z>R2 THEN 1040
2% REM - PLOT POINT
220 IF Z-F<1 THEN 895
271 FOR R=1 T Z-F
qee FRINT " "3

F=F+1
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ne4
]
296
200
210
219
P20
w2
Y30
WAy
244
24
P30
REQ
Y70
@80
230
1000
1007
1010
1020
10z%
1030
1039
1040
1050
1059
1040
1070

NEXT R
PRINT “+";
F=F+1
GOTO 1040
ST+,

SOME COMMON BASIC PROGRAMS — ATARI

REM — LOOF TO ESTABLISH PRINT FOR FIRST LINE

FOR J=0 TO B2
REM - FOINT TO BE FLOTTED?
IF Y{2)<>1 THEN 1010
REM -~ FLOT POINT
FRINT "+"3
REM — BYFASS DUFLICATE COORDINATES
FOR K=% TO T+P-1i
IF Y(ED)=Y(S) THEN 970
=k
GOTO 1020
NEXT K
GOTO 1020
REM —- PLOT Y-AXIS
FRINT "x";
NEXT 4
REM — LAREL Y-AXIS
PRINT "v";

REM — ADVANCE OUTFUT DEVICE TO NEXT LINE

FRINT

NEXT I

REM ~ LABEL. X~AXIS
FRINT "X

ENI
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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 the axes
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 to be plotted with minimal distortion. An adjustment
of each increment is necessary because of different spacing horizontally and vertically on an output
device. If your output device differs from the one used here your graph may be distorted.

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=2x(1-C0=(D))

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



74 SOME COMMON BASIC PROGRAMS — ATARI

PLOT OF FOLAR ERQUATION
ABRSOLUTE VALUE OF ENDFOINTS? 4

INCREMENT 0OF X-AXIS
INCREMENT OF Y-AXIS

# % # PLEASE WAIT A FEW MINUTES % # =
FOR THE GRAFH TO APFEAR

1]
1]
1
1
[
¥
1]
L}
1
L}
i
1]
¥ % o !
#* B B ¥ ¥ H
#* # ¥ )
3# * )%
* HES
3 L2
* H #*
3* ! #*
3* H 3%
| %*
3* H ¥
* 2
b e e e s e s s F B o e e e e e e e X
* -2
3* H 3
H #*
* ' 3
* H #*
3* H 3*
3% X
3* 3
* * )3
#* 3% )
¥ ¥ ¥ #* 33 H
I H
1
1
1]
1
1]
L]
1
]
1
1
1
]
Y

@ GRAPHICE ©

10 FRINT "PLOT OF FPOLAR EGQUATION®
20 PRINT

27 REM - COORDINATE ARRAYS SET FOR
23 REM - 20 POINTSs  ONE EXTRA

2% REM - X-COOJRDINATE IS CALCULATED



PLOT

-
-’

0D e O

TH 5D 0w

S o

&0

7%

=0

20

1600
102
104
103
102
110
112
120
127

123

OF POLAR EQUATION

DIM X(21),Y{(70)

REM

REM - N IS THE NUMBER OF FOINTS
REM - T BE CALCULATED

MN=20

REM - ARSOLUITE VALLE OF ALL

REM -~ ENDFOINTS ARE EQUAL

FRINT "ABSOLUTE VALUE OF ENDPOINTSY:
INFUT Z

FRINT

X1=153

. Yi=1E&

REM -~ CALCULATE INCREMENTS OF AXES
REM — ACCORDING TO CHARACTERS

REM - PER AXIS

FRINT "INCREMENT OF X-AXIS ="3Z/X1
FRINT "INCREMENT OF Y-AXIS ="35Z/VY1
FRINT

FRINT "3 # # FLEASE WAIT A FEW MINUTES

FRINT " FOR THE GRAFH TO AFFEAR"
REM — E I3 THE NEXT PRINT LOCATION
E=1

FOR I=1 TO N

REM — CONVERT DEGREES TO RADIANS
OD=0, 06731321 7%]

REM - ENTER FLNCTION IN LINE 1320
REM - A% A FUNCTION OF "D~

REM — ("3130 F="FUNCTION"")
F=2%(1-C0O=())

REM -~ CALCILATE EACH CARTEZIAN
REM ~ COORDINATE, ROUND OFF T
REM — NEAREST IMOCREMENT ON AXIS
ACDH=INT(((FCS(D) /Z+1) #X1)+0.5)
YD) =INT(((~=F#SIND /Z+1)#Y1)+0.35)
NEXT I

REM

REM - SORT COORDINATES: REORDER
REM - Y(1) T Y(M) SMALLEST
REM - T LARGEST

FOR J=1 Ta N

FOR I=1 TO N-.

A=X(1)

B=Y(I)

IF BI=Y(I+1) THEN 240

X(I)=X¢I+1)

Y(I)=Y{(I+1)

X(I+1)=A

Y{I+1)=R

NEXT I

MEXT .

S REM - NEXT FOINT TO BE FLOTTED

REM -~ I5 STORED IN -T¢

T=1

REM - SEIF POINTS OUT OF THE
REM — Y-POSITIVE RANGE

* # #Y
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BP0 FOR F=0 T0O N-1
200 IF Y{P+1)=0 THEN 220
310 NEXT F
218 REM ~ LOOF TO CALL LFP EACH Y-
P OREM - INCREMENT FOR LINES OF FRINT
O FOR I=0 TO Yis®
p T=TaE
REM
5 REM
@ REM
=0
4 REM - ALL POINTS PLOTTEDS
IF TxN THEN 370
REM - Y-VALLE N Y-LINET
IF Y(T)=1 THEN 4370
REM - FRINT X-AXIS
IF I=Y1 THEN 400
REM - FRINT Y-axis
D Z=X1205080UR IS0
v PRINT CHR$(124)35:REM VERT. EBAR
y E=E+
GOTO S40
S=N4+]
GOTO 740
4182 REM ~ NEXT FOINT TO BE PLOTTED
417 REM - ON SAME LINET?
420 FOR L=T TO N
430 IF YL :Y(T) THEN 450
440 F=f+y
450 NEXT L
440 IF F=1 THEN S&0
4L7 REM — LOOF TO SORT X—IDORDINATES
463 REM — WITH EOUAL Y-COORDINATES:
4457 REM - REOGRDER SMALLEST TO LLARGEST
470 FOR J=1 TO F
420 FOR L=1 T P-.d
G420 C=X(T+HL-1)
HO0 A=X(T+HL)
H10 IF Cd=A THEN 540
20 X(T+_~1)=4A
[EO X(THL) =
540 NEXT L
SE0 ONEXT
SEE REM ~ FRINT X~AXIST?
540 IF I=Y1 THEN 730
70 l=—1
|20 D=0
REM — MORE THAN ONE FOINT TO
¢ REM ~ BE FLOTTED AT SAME POINT
REM = ON GRAFH?
FOR kE=0 TO F-1
IF X(T+E)=L THEN &20
L=X(T+E)
H18 REM — FLOT POINT TO THE LEFT
A1 REM ~ OF Y-AXIS?

NUMEER OF FPOINTS TO RE
FLOTTED ON EACH LLINE
STOREDN IN P

I

SOME COMMON BASIC PROGRAMS — ATARI



PLOT OF POLAR EGUATION

AR0 TF L=X1 THEN &&0

L300 IF LIX1 THEN &70

HA0 IF R=1 THEN &70

HA4w REM - FRINT Y-AXIS

HEO Z=X 1 GOSsHR YR0

H55 PRINT CHR$(124) 5 s REM VERT. BAR
E58 E=Fad

mey

HEE REM — FPOINT QUTSIDE OF
RFEM — X-FNOSITIVE RANGET
IF LxX1#2 THEN S4A0

FEM — PILOT FOINT
Z=LaGOsUR 250

PRINT "t

IF =31 THEN 2&0

REM - PRINT Y-AXI=

Z=X1:GO0EUR 950

FRINT CHR$(124)5:REM VERT. BRAR
. E=E+1

GOTO 240

ST

REM -~ LOOF TO PRINT LINE OF X-AXIS
FOR =0 T X1xZ

IF XS0 THEN 2320

REM - FLOT POINT ON X-AXIE
PRINT "%"3

F=F+1

|

IF ET+P—-1 THEN 240

TF X (EDCHX(E) THEN 220

Ke=k+1

GOTO 720

Sl

S GOTO 540

REM -~ FRINT X-AXIS

PRINT CHR$(12)35:REM HIRZ. RBAR
E=E+1

240 MEXT

z4% REM — LABEL X-AXIT

250 PRINT "X'"s

2460 PRINT

241 REM — NEW LINE, RESET FRINT LOC.
SeE E=1

NEXT I

REM - LABEL Y-AXI%

Z=X12G050LR . 950

FRINT *y"

GOTO 299

REM - SLBROUTINE 7O TAR

REM ~ Z I35 TABR LIOCATION,

REM ~ E IS CLRRENT

IF Z-F<I1 THEN 290

FRINT * "3
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P70 E=E+1
Y80 GOTO 950
PP0 RETURN
299 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 degrees 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:

1 Y(1)=2#X+1
2 Y{(2)=50R(X)

22
b ot d
g

The length of the y axis is limited by the width of your output device. This program tests for alength
not to exceed the width of the Atari screen. The test at statement 140 should be altered to accommodate
your particular output device. For example, an output device with a line width of 64 characters will
accommodate a graph 62 spaces wide. You would change statement 140 to:

140 IF YZ<=462 THEN 170

Plot the equations f(x) = cos(x) and f (x) = sin(x).
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FLOT OF FUNCTIONS

NUMBER OF FUNCTIONSS &
X-AXISt LOWER ENDFOINT,
UFFER ENDFOINT, INCREMENTY -5,%,0,32
Y-AXIS: LEFT ENDFOINT,
RIGHT ENDFOINT, INCREMENT? —2,2,0.1

n

X=-AXIZ CROSSES Y-AXIS AT Y=-2
Y AXIES CROZSSES X~AXIS AT X=-5

Rahul s Rl o E R D Rl B R s SR R SR NN AR RN AR

+ 1 =
+ 1 =
+ i =
+ i 2

+ i s

+ 1 Z

+ i 2

P

r‘-‘
—

I A T IR I R A S R R L R R E R
f—y
b



PLOT

506G
10
20
2%
30
40
&Y
70
=0
20
PE
100
110
115
120
12%
130
135
1379
140
150
140
170
180
1o
190
125
200
210

O
WO O

lola

™
! Nt

[ RS IO IR YN IR I ]
b

-

0 N O B Gy By PR

2y
3

-
b
r'

OF FUNCTIONS

RAFHICS ©
FRINT “FLOT OF FUNCTIONS®
FRINT

REM — NUMBER OF FUNCTIONS WHICH CAN RE FLOTTED IS LIMITED TO

DIM Y(?),A$(11)

Ag=" 123454729 ++"

REM — STATEMENTS 7% TO 120 REGUEST USER INFUT

FRINT "NUMBER OF FUNCTIONZ"S

INFUT N

FRINT "X-AXIS: LOWER ENDFOINT, "

PRINT "UPPER ENDFOINT., INCREMENT"S
INFUT X1,Xz, X2

FRINT "Y-AXIS: LLEFT ENDPOINT."

FRINT "RIGHT ENDFOINT. INCREMENT":
INPUT Y1,YZ,Y3

REM — CALCULATE NUMBER OF SPACES ON Y-AXIS
Y2=(Y2-Y1) /Y3

REM ~ TEST FOR A Y-AXIS TOO LONG FOR QOUTFUT DEVICE
REM - IF YEZ3 THEN LESSEN RANGE OR INCREASE INCREMENT
IF Y2<{=3& THEN 170

FRINT "Y--RANGE T LARGE"

GOTO 110

FRINT

FRINT

REM - MAKE NOTE OF WHERE AXES CROSE

FPRINT "X-AXIS CROSSES Y-AXIZ U3

FRINT "AT Y="3Y1

FRINT "Y AXIS CROS3ES X-AXIZ "3

FRINT "AT X="3$X1:FRINT

REM -~ SET UF LOOP TO READ VALUE AT EACH X-INCREMENT

FOR X=X1 TO X2 STEFP X3

REM — FUNCTIONS Y(1) TO Y(%) SHOULD BE ENTERED AT LINEZ 221
FOR I=1 TO N

REM - ESTABRLISH THE ROUNDED VALUE OF Y FOR EACH X-INCREMENT
Y(I)=INT((Y(I)=-Y1)/Y3+0.3)

NEXT 1

REM -~ LOOF TO READ VALLIE OF EACH Y-INCREMENT

FOR I=0 TO Y2

REM - 3 COLINTS THE NUMBER OF VALUES AT EACH Y-INCREMENT FOR
=0

FOR =1 TO N

81

o

TO 22w

VALLIE

EACH X

REM -~ PLOT A POINT ON THIS SPOT? IF YES, STORE FUNCTION NUMBER IN T

IF Y(1)<>T THEN 320

D=5+

T=.d

NEXT

REM — TEST FOR NUMBER OF FPOINTS TO PLOT ON EACH SPOTS

REM — IF O PRINT "+" (FIRST LLINE ONLY), IF 1 PRINT FUNCTION
REM ~ IF 2 OR MORE FRINT “=x"

IF 5>0 THEN 340

PRINT AS(SGN(I)+10,SGN(IX+10);3

GOaTD 400

IF S>x1 THEN 2%0
FRINT A%(T,T);
GOTO 400

NUMBER,
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2P0 FRINT “#vs

400 NEXT I

40% REM - LABEL AXES AT THE LAST SFACE ON EACH AXIS
410 IF X>X1 THEN 430

420 FRINT "Y"3

429 REM - ADVANCE FRINTER TO NEXT LINE

4320 PRINT

459 REM - FPRINT SFACE INSTEAD OF "+" AFTER FIRST LINE OF FRINT (Y-AXIS)
440 A%(11)y=" 0

4350 NEXT X

440 PRINT "X*

470 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:

Or-y)(x-xp)

(x; - xy)

y=nt

where: x,, y, = coordinates of first point on the line

x,, ¥, = coordinates of second point on the line
x = abscissa of point to be interpolated
y = 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 17.5% has been imposed on us. What will be the tax on a sofa which sells for
$455.68?

LINEAR INTERFOLATION

X.¥ OF FIRET FOINTT 4£0,15.54
X.¥ 0OF SECOND POINT? 20,3222
INTERFOLATE: X = ©* 73

Y = 22.77%

MORE FOINTS (1=YEZS, O=NO)T 1

INTERFOLATE

29.777

i

T X
Y
MORE POINTS (1=YES, O=NM)T O
NEW L.LINE (1=YEZ., O=NI)T 1

Xo¥ OF FIRST POINT? 0,0

Xo ¥ OF SECOND POINT? 100,17.5

INTERFOLATE: X = 7 455,68
Y = 7%.744

MORE POINTS (1=YES, O=NO)T O
NEW LINE (1=YES, O=NO)T O

5 GRAFHICS O

10 PRINT "LINEAR INTERFOLATIONY

20 PRINT

¥ REM — ENTER X- AND Y-COORDIMATES OF TWO POINTS ON THE LINE
O PRINT "X,Y 0OF FIRST POINT":

=
Z
3
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40 INFUT X1.,Y1

S0 PRINT "X,Y OF SECOND POINTY:

GO INPUT X2,Y2

&% REM — ENTER X-COORDINATE OF POINT TO BE INTERPOLATED
70 PRINT "INTERFOLATE:X = “3

20 INFUT X

5% REM - COMPUTE CORRESFONDING Y-COORDINATE

PO Y=Y1I+(Y2-Y1)/(XZ2-X1)#(X~-X1)

WY REM — ROUND OFF, FRINT

100 PRINT ¢ Y = "3
101 PRINT INT(Y#I1000+0.5) /1000
110 PRINT

120 PRINT “"MORE FOINTS (1=YES, O=NO)"j3
1320 INPUT Z

140 PRINT

130 IF 7Z=1 THEN 70

159 REM — INTERPOLATE ON ANCTHER L INE?T
160 PRINT “NEW LINE (i=YES, O=NQ)“;
170 INFUT Z

120 IF ZI=1 THEN 20

120 END
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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.

Consider the curve y = x * — 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?

(—5,0.958) (0,0)
(—4,0.757) (1,0.841)
(—3,-0.141) (2,0.909)
(—2,-0.909) (3,0.141)
(—1,-0.841) (4,—0.757)
(5,—0.959)

CLURVILINEAR INTERFOLATION

NUMBER OF ENOWN POINTZ? 7

XY OF POINT 17 -3,-15

XY OF POINT 27 ~-2,1

XY OF POINT 37 ~-1.5

X.Y 0OF POINT 47 0,3

XY OF FOINT 52 1,1

XY 0OF FPOINT 67 2,5

X.¥Y OF FPOINT 77 2,21
INTERFOLATE: X= 7 —1.45

Y= 3,457374%&

MORE FOINTS HERE (1=YES, O=NO)7? |}

INTERFOLATE: X= 7 0.2
Y= 2.4079999%

MORE FPOINTS HERE (1=YES, O=N)T O
ANDTHER CURVE (1=YEZ, O=NO)T 1
NUMEBER OF ENOWN FOINTZT 11

XY OF POINT 17 -5,0.%58

XY OF FOINT 27 —4,0.757
X.¥ OF POINT 377 —-3,-0.141
XY OF FOINT 47 -2,-0.%0%
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OF FOINT
OF POINT
OF POINT
OF POINT 220090

OF POINT F,0.141

OF POINT 107 4,-0,757
OF FPOINT 117 5,-0,959

~1,-0,24]
0,0
1,0.341

-

<< << <=<=<

N oS
i

oy

2O XX X X X X
L A N I e )

INTERFOLATE: X= 7 -2.47

MORE FOINTS HERE (1=YES, O=NO)7 |

INTERFOLATE: X= 7 1.
Y= 0,%

=
ES

7163278461

MORE FOINTS HERE (1=YES, O=N1)7? O
ANOTHER CLIRVE (1=YES, O=NO)7? O

SOGRAFHICS O

10 FRINT “CLURVILINEAR INTERPOLATION®

20 FRINT

£8 REM — LIMIT X¢) AND YO TO MAXIMUM NUMEER OF POINTS ENOWN ON ANY
2% REM -~ CURVE TO BE ENTERED

20 DM XO50), YIS0)

40 PRINT “"NUMBER OF ENOWN POINTS";

D0 TNRUT P

L0 FOR I=t TO F

70 PRINT "X,Y OF FPOINT "33

=0 O INFUT X1.Y1

22 X(I)y=X1

24 Y(I)=Y]

PO ONEXT I

100 FRINT

10% REM - ENTER X-CCOORDINATE OF FOINT TO BE INTERFOLATED
110 PRINT "INTERFOILATE: X= "3

120 INPUT A

130 RB=0

38 REM - COMPUTE CORRESFONDING Y-COORDINATES BY LAGRANGE METHOD OF
137 REM — INTERPOLATION

140 FOR J=1 TO F

150 T=1

1640 FOR I=1 TO F

170 IF I=Jd THEN 120

120 T=T#(A-X(I)) /(X =X(I))

190 NEXT 1

=200 B=R+T#Y (.})

210 NEXT .

219 REM - PRINT RESULTS

220 PRINT ¢ Y= "R

230 FPRINT

23% REM — INTERFOLATE MORE FOINTS ON SAME CLRVET
240 PRINT "MORE FPOINTS HERE "3

24% PRINT "(1=YES, O=NO)";



CURVILINEAR INTERPOLATION

250
240
267
270
275
280
290
200

INPUT

IF C=1 THEN 100

REM — RESTART OR END FPROGRAMT
FRINT "ANOTHER CURVE "3

PRINT "(1=YESZ, O=NO)"3

INFUT C

IF C=1 THEN 40

END

87
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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 between 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 350. For example, the function f(x) =x * will be entered as follows:

250 F=X"3
Examples:

Find the definite integral of the function f (x) = x 3 between 0 and 2 with increments of 0.2 and 0.1.
What is the integral of a curve between —1 and 1 if the points known are as follows:

(—1,0.54) (0.25,0.969)
(—0.75,0.73) (0.5,0.878)
(—0.5,0.878) (0.75,.073)
(—0.25,0.969) (1,0.54)
(0,1)

INTEGRATION: SIMPSONCS RULE

FORMULAS (1=KNOWN, O=LINKNOWN)? 1
THE LOWER. UFFER LIMITS? 0,2
INCREMENT OF X7 0.2

INTEGRAL I5 2. 99299994

S GRAPHICS O

10 PRINT "INTEGRATION: SIMPSONCS RULEY

20 PRINT

20 PRINT "FORMULAS CL=ENOWN,  O=LINENDWN) Y3

40 INFPUT =

&0 FPRINT “THE LOWER, LUFFER LIMITS"Y:

70 INFUT AR

20 FPRINT "INCREMENT OF X3

20 INFUT X1

w5 REM — INCREMENT MUST DIVIDE INTERVAL INTO EQUAL SURINTERVALSS
2% REM - IF NOT, CHANGE INCREMENT

100 IF (B-&)/X1<FINT((B-A)Y/X1) THEN &S00

110 IF S=1 THEN 150

11% REM - FORMULA NOT ENOWN: ENTER FLINCTION VALLUE AT INTEGRATION LIMITS
120 PRINT "FIRIZT, LAST VALUE OF F(X)"3;

120 INFUT Yi.Y2

140 GOTO 170

147 REM -~ FORMLULA ENOWN: CALCULATE F(X) AT INTEGRATION LIMITS
150 X=4

152 GOSUR 250

154 Yi1=F



INTEGRATION: SIMPSON'S RULE

140
V&2
144
170
120
18
190
200
20%
210
=11
212
220
230
anw
240
=242
244
24%
250

e

e
260
270
279
220

290

e

(_1
£1

- .

L
-~
[ el

IR N I T
e Re

-
'

SO0 Ll 53 GO B

I FY
SO
-

‘-ﬁ L

L1

K=k

GOESUR 350
f=F

=)

ﬁ:é
REM - LOOF FOR EACH INTERVAL
FOR I=1 TO (B-A)/X1-0.5

IF S=1 THEN 240

REM - ENTER KNOWN FUNCTION VALLE AT EACH INTERVAL

PRINT "VYALLE OF F(X) AT: "

FRINT " INTERVAL. "s513

FRINT " (X="3A+IxX13")"s

INFUT Y

GOTO 250

REM - CALCULATE F(X) AT EACH SURINTERVAL
X=A+I%X1

SGOSUR 250

Y=F

REM ~ INTERVAL EVEN OR ODD?
T2=I/2:R=INT(T2)

IF T2=R THEN 220

REM - SUM ALL ODD-INTERVAL FUNCTION VALUES
C=C+Y

GOTO 290

REM - SUIM ALL EVEN-INTERVAL FUNCTION VALLUES
O=0+Y

NEXT I

REM — COMPUTE INTEGRALS FRINT

PRINT "INTEGRAL IS "3

FRINT X1/73#(Y1+(C#4)+0x2+Y2)

GOTO w9

REM — DEFIME ENCOWN FUNCTION

REM - BELOW: "F="FUNCTION(X)""

F‘ = x By ::::

RETURN

END
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Integration: Trapezoidal Rule

This program approximates the definite integral of a function. The integral is computed using the
trapezoidal 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 210. For example, the function f (x) = x 3 will be entered as follows:

210 F=X*3

Find the definite integral of the function f (x) = x 3 between 0 and 2 with 10 and 20 intervals.

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

INTEGRATION: TRAFPEZOIDAL. RULE

(ENTER 0,0 TO END FROGRAM)
LOWER, UPPER LIMITS? 0,2
NLUMERER OF INTERVALEZ? 10
INTEGRAL = 4,03999974

LOWER, UFFER LIMITS? 0,2
NUMBER OF INTERVAL.ES? 20
INTEGRAL = 4. 00992994

LOWER, UPPER LLIMITS? 0,0

5 GRAPHICE O

10 PRINT "INTEGRATION: TRAFEZOIDAL RULE®
20 PRINT

40 FRINT "(ENTER 0,0 TO END FROGRAM)"

S0 PRINT “"LOWER,. UPPER LIMITS":

&0 INPUT AR

&% REM - END PROGRAMT™

70 IF A=F THEN 230

30 PRINT "NUMBER OF INTERVALS":

20 INFLUT N

100 I=0

10 REM - D IS THE SIZE OF EACH INTERVAL
110 D=(B-A)/N

119 REM — ADD LIP THE AREA OF EACH TRAFEZOID
120 FOR X=A TO B STEF I

122 GOSUR 210

130 I=I+F

140 NEXT X

141 REM - OBTAIN FUNCTION OF A

142 X=A

142 GOSUR 210



INTEGRATION: TRAPEZOIDAL RULE

144
145
144
147
143
149
150
160
170
179
1320
1970
200
210

Lt

220

A=F

REM ~ OBRTAIN FUNCTION OF R
X=R

GOSUBR 210

B=F

REM - COMPUTE INTEGRAL, FRINT
I={I-(A+R)/2)=D

FRINT "INTEGRAL = "31I

FRINT

REM ~ RESTART FROGRAM

GOTO 50

REM -~ ENTER FUNCTION RELOW:
REM "EFaoFIUINCTION(X) "

F=X"3
RETLURN
END

91
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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 subinterval 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 350. For example, the function f (x) = x 3 will be entered as follows:

350 F=Z72

Examples:

Find the definite integral of the function f (x) = x 3 between 0 and 2 with 10 and 20 subintervals.
Find the definite integral of the function f (x) = x ~2between 1 and 2 and 2 and 3 using 10
subintervals.

INTEGRATION: GAUSSIAN QUADRATURE

LOWER. UPFER LIMITS? 0,2
NLIMBER 0OF INTERVALS? 10
INTEGRAL =32, 99999993

CHANGE DATA AND RECOMPUTE?T
(O=ND, 1=LIMITS, Z=INTERVALS) T =
NLUMBER OF INTERVALS? 20
INTEGRAL =3, 999929993

CHANGE DATA AND RECOMPUTE?
(O=NC, 1=LIMITS, 2=INTERVALS) T O

5 GRAFPHICE O .

10 FPRINT "INTEGRATION: GAUSSIAN DUADRATURE®
2O PRINT

F0 REM — ENTER FUNCTION IN LINE 350

2P REM — ABSCISSAS AND WEIGHT FACTORS FOR 2O0~-POINT GUASSIAN INTEGRATION
40 DATA 076526521, 1S27S202%, | 207 78585
45 DATA 14917299, . 373704609, ., 142094611
SO DATA (S108467. 0 13148844, , AZGOSIAS
S5 DATA 11319453, .74 3191, .101° 12
L0 DATA 82911497, 083274742, . 21223445
A5 DATA L OAZA72045, . 24R97193, . 040601473
70 DATA (9931284, . 017414007

30 PRINT "LOWER, UPPER LIMITSYs

20 INFUT X.Y

100 FRINT "NUMEBRER 0OF INTERVALSY:

110 INFUT N

120 S=(Y--X)/N/2

130 T=X+=




INTEGRATION: GAUSSIAN GUADRATURE

140 R=0
14% REM — COMFUTE INTEGRAL FOR EACH SUBINTERVAL
1SS0 FOR I=1 TO N
1460 F=0
1&% REM ~ COMFUTE SUMMATION FACTOR FOR EACH SUBINTERVAL
170 FOR J=1 T2 10
130 READ ASE
170 Z=5#A+T
192 GOSUR 250
Z1=F
w Z=T-5#A
GOSUR 350
¢ P=F+Bs#(Z1+F)
NEXT .J
RESTORE
220 R=R+P#%
220 T=T+zeS
240 NEXT I
250 PRINT "INTEGRAL ="3R
260 PRINT
270 FRINT "CHANGE DATA AND RECOMFUTE?Y
220 PRINT "(0O=NJ, 1=L.IMITS, 2Z=INTERVAL.Z) "3
290 INFUT S
200 IF ==1 THEN 20
210 IF S=2 THEN 100
220 GOTO 270
220 REM — ENTER FLNCTION BELCOW:
240 REM - "F="FUNCTION(Z) "
250 F=Z"32
360 RETURN
270 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 statement at line 180. For example, to evaluate the equation S (x) =x 2+ cos(x) you
would enter the following:

180 F=Z"2+C05(Z)

Example:

Calculate the derivative of the equation x 2 + cos(x) = O when x = — 1, x=0,andx = 1.

DERIVATIVE

(ENTER X=2%%%% TO ENI
DERIVATIVE AT X=7 -1
I ~1.158546142
DERIVATIVE AT X=7 O
I ~1.0239954E-05
DERIVATIVE AT X=7 1
I 1.15852524
DERIVATIVE AT X=7 99999
S GRAPHICS O
10 FRINT "DERIVATIVE"
20 PRINT
40 FRINT "“"(ENTER X=999%% TO END) "
S0 FPRINT "DERIVATIVE AT X="3
40 INFLT X1
&% REM — TEST FOR END OF FROGRAM
70 IF X1=2929% THEN 200
20 =0
2% REM - CALCULATE DIFFERENCE GUOTIENTS FOR FOINTS AFFROACHING X
PO OFOR N=1 Td 10
100 Di=n
110 X=X1+0.5"N
111 REM - OBTAIN FUNCTION OF X
112 Z=X
1132 GOsSLE 180
114 REM - STORE RESULT IN Z1
115 Z1i=F
114 REM - GOBTAIN FLINCTION OF X1
117 Z=X1
118 GOSUER 120
119 ¥Y=Z21-F
120 D=Y/(X~X1)
1320 NEXT N
132 REM - APFROXIMATE DERIVATIVE



DERIVATIVE

132
140
14%
150
140
170
1580
170
200

REM — 0OF FUNCTION AT X. PRINT
FRINT IS "s2sle-D1
REM — RESTART FRIOGRAM

GOTO S0

REM —~ ENTER FUNCTION BELOW:

REM - "F="FUNCTION(Z) "
F=Z"2+C05(7)

RETLHRN

END
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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=0
where a, b, ¢ are real coefficients.

The formula used to calculate the roots is:

bt\/b2-4-qg-¢
root =
2-a
Example:
Compute the roots of the following equations:
2x2+ x-1=0
x2+4x+6=0

ROOTS OF QUADRATIC EQUATIONS

COEFFICIENTES A-B.CY 2,1,-1
ROOTS (REAL):

—1 10-5
MORE DATA (1=YES, O=NO)7T |

COEFFICIENTS ASB.C7 1,4, 64
ROOTS (COMFLEX) =
-2 +0R- 1.41421359% 1

MORE DATA (1=YES, O=NIT O

D GRAPHICE O

10 PRINT "ROOTES OF QUADRATIC EGUATIONS®
20 PRINT

20 PRINT "COEFFICIENTS A-R,C";s

40 INPUT AR,

50 S=RCT—-4a0%0

&0 R=SCOR(ABS ()

70 IF SO THEN 100

20 PRINT "ROOTS (REAL)Y: *

52 PRINT (—=B-R)/(2%A):

B35 PRINT ", "3 (~B+R) / (2%A)

2O GOTO 110

100 PRINT "ROOTS (COMPLEX): ™

102 PRINT ~-B/(z#A)3

105 PRINT " +0R- “"sR/(2®A)s" In

110 PRINT

120 PRINT "MORE DATA (1=YES, O=N0)";
130 INPUT X

140 IF X=1 THEN 20O

130 END

"

Tl
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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 included 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 A(N+1),B(N+1)
40 FOR I=1 TO N+

where N = degree of equation.

Example:

Find the roots of 4x ¢ — 2.5x 2— x + 0.5.

REAL ROOTS OF POLYNOMIALS: NEWTON
DEGREE OF EQUATIONT 4

COEFFICIENT ACO)T 0.5
COEFFICIENT ACL) T ~1
COEFFICIENT A2 —-2.5
COEFFICIENT AT O
COEFFICIENT A(4)7 4

GUESST 0.8

ROOT = Q,2023574L3402
ERROR = —1E-10
DERIVATIVE = -2.07024701

NEW VALUE (1=YES, O=NI)7Y O
NEW FUNCTION (1=YES, O=NO)7? O

S GRAFHICE O

10 FRINT “"REAL ROOTS OF POLYNOMIALS: NEWTON"
11 REM — LLIMIT A() AND B() TO N+13
12 REM WHEN THIS IS DONE. LOOF AT
132 REM ~ LLINE 40 SHOMATD BE SET TO
14 REM - COUNT FROM 1 T N+1

is 0DIM ACLL).ROLL)

20 PRINT

22 REM — INITIALIZE ARRAY VARIABLES
40 FOR I=1 T 11

520 A(I) =0

O RODY=0

70 NEXT I

20 PRINT "DEGREE OF EQUATIONYS

20 INPUT N

@5 PRINT

1
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400
410
41s
419
420
430
440
449

3 REM —~ GET NEW GLIESS

FIOR I=1 TO N+i

REM — ENTER COEFFICIENTS IN ORDER
REM - OF LESSER TO HIGHER DEGREE
FRINT "COEFFICIENT A("3I—-15")";
INFUT AL

2 ALIY =AM

MEXT T
FOR I=1 T 10

P REM - CALCULATE COEFFICIENT 0OF

REM — DERIVATIVE OF POLYNOMIAL
B(I)=A(T+1)x]

NEXT 1

FRINT

REM - INITIALIZE GUESS

FPRINT "“GUESRS":

INFUT X

=)

REM -~ COUNT ITERAT IONS

=041

FOR I=31 TO N+1i

REM — CALCULATE VALUE OF FUNCTION
FO=FO+A(T)#%

REM — CALC. VALUE 0F DERIVATIVE
Fl=F1+RB(1) %3

Sm X

NEXT 1

REM — TEST FOR A ZERD DERIVATIVE:
REM - IF YES, STOF SEARCH,. FPRINT
IF Fi=0 THEN 340

LES NG

REM - PREVIOUS GUESS
S=X-FO/F1

P REM - IF NEW GUESS EQUALS LAST

REM —~ GUESE, STOFP SEARCH, FRINT
IF X=% THEN 3220

REM - SAVE LAST GUESS

K==

IF Q%100 THEN 490
GOTO 210

FRINT "DERIVATIVE
GOTO 120

FRINT

FRINT "ROOT

FRINT "“"ERROR
FRINT "DERIVATIVE
FRINT

REM ~ RERUN TO FIND ANOTHER ROOT
REM — IN SAME FUNCTIONT

FRINT "NEW VALLE (1=YES., O=NO)"s
INFUT A

IF A=1 THEN 170

REM - RESTART OR END FROGRAM™

O AT X = “3X

e
3

"IFO
"3F1

o

SOME COMMON BASIC PROGRAMS — ATARI



REAL ROOTS OF POLYNOMIALS

450 FRINT "NEW FUNCTION (1=YES, O=NO)"3
4460 INPUT A

470 IF A=1 THEN 40

420 GOTO 550

427 REM - PRINT CALCULATEDR VALLES

433 REM - AFTER 100 ITERATIONES

489 REM - SEARCH 100 MORE?Y

490 PRINT "100 ITERATIONS COMPLETED:"
500 PRINT "X = "3X

504 PRINT "F(X) = "3FO

06 FRINT

S10 PRINT "CONTINUE (1=YES. O=NO)";
S20 INPUT A

S20 IF A=1 THEN 200

540 SOTO 420

550 END
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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
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 two reasons. F irst, 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 a 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 450. For example, if you want to find roots of the function
S(x) =4x%=2.5x 2+ 0.5, you will enter:

450 F=4%#7"4~2 SxZ"2-7+0.5

b

Example:
Find a root of the function f (x) = 4x *—2.5x 2 + 0.5.

ROOTS OF FOLYNOMIALS:
HALF-INTERVAL SEARCH

(TO END SEARCH ENTER 0,0)

INTERVAL (LOWER, UWFFER)? -1,0
NO CHANGE OF SIGN FOUND
INTERVAL (LLOWER, UFPER) T 0,1
ROOT = 0O, 2035722241

INTERVAL (LOWER.UFFPER) T 0,0

S GRAPHICS O

10 PRINT "ROOTS OF POLYNOMIALS: ©

15 FRINT "HALF-INTERVAL SEARCH"

20 PRINT

40 TIM N(3)

S0 FRINT " (TO ENIN SEARCH ENTER O, 0) "

5% PRINT

5% REM - ESTABLISH INTERVAL OF RANDOM SEARCH

A0 PRINT “INTERVAL (LOWER, UFFER) "3

70 INFUT A.E

7% REM — TEST FOR USARLE LIMITS ENTERED

50 IF A<HE THEN 1320

5% REM - ENI' PROGRAMT

70 IF A=0 THEN 470

100 FRINT “-—-INTEFRVAL LIMITS CANNGT BE EQUAL——"3
110 GOTR 40

120 IF A<E THEN 150

120 PRINT "~~LOWER LIMIT MUST RE ENTERED FIRST——



ROOTS OF POLYNOMIALS: HALF-INTERVAL SEARCH 101

140 GOTO A0
P80 I=A

P& GIELUR 450
154
140

144 Bl=EGNF)
148 REM -~ TEST FOR ROOT AT EITHER
4% REM ~ LIMIT
170 IF ALxR1I=0 THEN 240
178 REM -~ TEST FOR OFPOEITE STGNS
17% REM -~ AT INTERVAL LIMITE

W0 IF ALsRLC0 THEN 280
REM — SEARCH 1000 NUMBERZ FOR
REM — OFPOSITE STGNS IN FUNCTICN
FOR I=1 T 1000
X=A+RND(Z) % (B-AQ)
Z=X
GUOSLIR 450
Xi=SGN(F)
18 REM — TEST FOR ROOT AT RANDOM
REM — IF YEZ, END SEARCH, PRINT
IF Xi1=0 THEN 400
CREM - TEST FOR OPPOEITE SIGNT AT
* REM —~ RANDOM NUMBER % LOWER LIMIT
IF AlxX1<C0 THEN 270
REM - TRY ANOTHER RAMDOM NUMBER
NEXT I
FRINT "NO CHANGE OF SIGN FOUNDY
GOTO A0

' REM ~ CHANGE OF SIGN FOLINDG
7 REM - CALCIILATE ROOT
Be=X
REM - STORE FOSITIVE POINT
S OREM - TN DC1). D(01) AND D3
REM — BECOME INTERVAL LIMIT=
DEE+HAL) =R
niz-A1)=E
¢ REM — CALCULATE MIDPOINT BETWEEN
REM -~ THE TWo LIMITS
Y=(D(1)+D{3)) /2
20 I=Y
204 GOSUR 450
210 Y1=5GNF)
219 REM - TEST FOR ROOT AT MIDFOINT
B20 OIF Yi=0 THEN 400
¢ REM ~ GET A NEW LIMIT TO CLOSE
REM ~ IN OM ROOT
ODeE+Y1)=Y
REM - TEST FOR A VALUE CLOSE
FEM — ENOUGH T ZERD TO ASSUME
REM - A RIOOT.
IF ARS(DOI) -D(E)) /ABS (D) +ARS (IN(3) ) Y <SE-06& THEN 400
REM ~ RETEST WITH NEW LLIMITE
GOTO 200
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] '@ l:l:t

-~
'

3 @ & o h
Lo el

REM - ROOT AT AN INTERVAL LIMIT:
REM - FIND WHICH L.IMIT, PRINT
IF AL=0 THEN 320

Y=R

GOTO 400

Y=A

FRINT “ROOT = "3Y
PRINT

REM - REZTART FPROGRAM

GOTD A0

REM ~ ENTER FLINCTION EBELOW:
REM - "F="FUNCTION(Z)""
F=4%7"4~2, S#7"2-2+0,5
RETURN

END

SOME COMMON BASIC PROGRAMS — ATARI
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Trig Polynomial

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

f(x) = A, sin(x) + B, cos(x) + 4, sin(2x) + B, sin(2x) ... + An sin(n*x) + By cos(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

include the number of pairs of coefficients (n) and the coefficients of the polynomial. It will be entered as
follows:

30 DATAnN A, B, A,, B, .... An, Bn

Example:

Solve the following equation when the angle equals 45°, 90°, and 105°:
f(x) =sin(x) +2 - cos(x) - 2 *sin(2x) + cos(2x) + 5+ sin(3x) - 3 - cos(3x)

TRIG POLYNOMIAL
(ENTER ANGLE=%22%% TO END)

ANGLE? 45

F(45)=2. 09552088

AMGLET 0
F(20)=-2, 832130352
ANGLE?Y 103

FOlOS5)=-1,5472027%

ANGLET 29999

5 GRAFPHICES O

10 FRINT “"TRIG POLYNOMIAL™

20 PRINT

27 REM - ENTER NUMBER OF FAIRS

2B OREM ~ 0OF TERMS AND COEFFICIENTS
2% REM — WITH DATA STATEMENT

20 PRINT "ENTER NUMBER OF PAIRS OF TERMZ AND COEFFICIENTS AT LINE 20!Y
40 PRINT " (ENTER ANGLE=22%9%% T ENIDY
4% PRINT

50 PRINT "ANGLE":

A0 INFUT R

&7 REM -~ END PROGRAM?Y

70 IF R=%%9%% THEN 180

7% REM - GET NUMBER OF PAIRS 0OF

7% REM - TERMZ IN FPOLYNOMIAL

20 READ N

25 I=0
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2% REM - READ VALUES OF COEFFICIENTS
POOFOR I=1 TN

100 READ ALK

105 REM ~ CALCULATE VALUE DF
107 REM ~ FUNCTION AT ANGLE X
110 Z=Z+A%SIN(I#R) +B0TS ¢ IT#R)
120 NEXT I

12% REM -~ PRIMT RESULTS

130 PRINT "F("3R3")="37

132 REM - FPREFARE TO REREAD

137 REM — FUNCTION COEFFICIENTS
140 RESTORE

1350 PRINT

1% REM - RESTART PROGRAM

170 GOTO S0

120 END

SOME COMMON BASIC PROGRAMS — ATARI
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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+ 1)

where R = the maximum number of equations.

Example:

Solve the following system of equations:

x+2x + 3x
3x + 6x
-3x +4x - 2x

4
1
0

SIMULTANEDOUE EGUATIONS

NUMBER OF EQUATIONS? =
COEFFICIENT MATRIX:

EQUATION 1
COEFFICIENT 17 1
COEFFICIENT 27 =2
COEFFICIENT 27 2

COMSTANT? 4

EQUATION 2
COEFFICIENT 17
COEFFICIENT 27
COEFFICIENT 27

CONSTANT? 1

P Y

EQUATION =
COEFFICIENT 17 -3
COEFFICIENT 27 4
COEFFICIENT 57 -2

CONSTANTY O

X1 = —0.,356
X2 = 0.344
X3 = 1,222

S GRAFPHICS O

10 PRINT "SIMULTANEOUS EQUATIONS®
20 PRINT

20 DIM A(1S,15)

40 PRINT "NUMBER OF EQUATIONS";
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0]
&0
70
0
25
R2l0]
100
110
120

SOME COMMON BASIC PROGRAMS — ATARI

INFUT R

FRINT "COEFFICIENT MATRIX: ™
FOR =1 T R

FRINT

FRINT "EQUATION 3.1

FOR I=1 T R+1

IF I=R+1 THEN 130

PRINT * COEFFICIENT "313
GOTO 140

FRINT "CONZTANT"S

INFLIT At

> AGCEH T)Y=A1

NEXT 1

MEXT .

FOR Jd=1 TO R

FOOR I=4 TO R

IF ACI..)<30 THEN 230
NEXT I

FRINT "NO UNIGUE SOLUTION®
GOTO 440

FOR k=1 T2 R+1
X=A(1 1)

ACLE)Y=A(T.E)

ACT, K)=X

NEXT K

Y==1/aA(4,.1)

FOR K=1 TO R+
ACLHE)=Y®#A A, E)

NEXT

FOR I=1 TDO R

IF I=J THEN 3220
Y=—A(I,.d)

FOR K=1 TO R+1
ACTED=A(TE)+Y#A(J, k)
NEXT k

NEXT I

NEXT

FRINT

FOR I=1 TO R

FRINT "X“s13" = "IINTC(ACIL,R+1)%#1000+0.5) /1000
MEXT I

ENID
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Courtesy: Harold Hanes

Linear Programming Eariham College

Richmond, Indiana

This program uses the simplex method to solve a linear programming problem. You must provide the
coefficients of the objective function and the coefficients, relation, and constant of each constraint. This
information is entered 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. Qur DATA statements occur at lines 30 through 335.

1. Arrange your problem constraints according to their relation, so that the ‘“‘less than’’ inequalities
precede the equalities, which in turn precede the ‘‘greater than’’ inequalities.

2. 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.

3. 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.

4. 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:

120 DIM A(C+2, V+C+G+1),B{(C+2)

where: C = number of constraints
V' = number of variables
G = number of “greater than” constraints

Example:

A manufacturer wishes to produce 100 pounds of an alloy which is 83% lead, 14% iron, and 3%
antimony. He has five available alloys with the following compositions and prices:

Alloy 1 | Alloy2 | Alloy 3 | Alloy 4 | Alloy 5

90 80 95 70 30
5 5 2 30 70
5 15 3 0 0

$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:

X, + X, + Xy + x4+ xs = 100
0.90x, + 0.80x, + 0.95x; + 0.70x, + 0.30x; = 83
0.05x, + 0.05x, + 0.02x; + 0.30x, + 0.70x5 = 14
0.05x, + 0.15x, + 0.03x, =3
6.13x, + 7.12x, + 5.85x; + 4.57x, + 3.96x5; = Z (min)
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LINEAR FROGRAMMING ~ SIMPLEX METHOD

RN - -

#*

MAXIMIZES —~1 MINIMIZES? -1

OF CONSTRAINTS, # OF VARIARLES
4,5
OF <=,

CONSTRAINTS? 0,4,0

YOUR VARIABLES 1| THROWGH S
ARTIFICIAL VARIABLES & THROLUGH @

ANSWERS:
FRIMAL VARIABLES:
VARIARLES VALLUE

Bl b

10.4Z24782462
47 . 3260246973
41.73232132304%

VALLLE JF OBRJECTIVE
FUNCTION

=544, R24087

5 GRAFPHICE O
20 REM -
21 REM -

MEN

TES

22 REM -
STRAINTS

2
o

74

REM -
REM -

LOWTING

=
e

7 REM -

DATA

2t
57
MEN

210
220
230
240
245
250
2EO
270
2SO0

220

REM -
REM -
T
REM -
DaTa o
DATAH
DATA .
DATA .
DATA 1
DATA &
GRAFH
FRINT
FPRINT
[IM A
FRINT
FRINT
INPUT
L=—7
FRINT
FRINT
INFUT
FRINT

INFUT

IF M=

PRINT

Do ] e -
e oy W5, 7: w

®#% D0 THE FOLLOWING STEFS BEFORE RUNNING THE FROGRAM 3%
TYFE IN COEFFICIENTS OF <9, "=, "% CONSTRAINTS IN DATA STATE

STARTING AT LINE 20. A SEFARATE DATA STATEMENT FOR EACH CON

(LINES 30-32 IN OUR EXAMPLE)
TYFE IN CONZTANTS OF THE CONSTRAINTS IN A DATA STATEMENT Fol.

THE COEFFICIENT DATA. AND IN THE SAME ORDER AZ THE CONSTRAINT

WERE ENTERED (LINE 24 IN OUR EXAMFLE)
TYPE IN COEFFICIENTS OF THE ORJECTIVE FUNCTION IN A DATA =TATE

(LINE 25 IN OUR EXAMFLE) FOLLOWING THE CONSTANTS LDATA
»1,1.1.1
05 .05, . 02:,.3,.7
05, .15, .02,0,0
00,22,14,3
13,7012, 8,. 835, 4,57, 3, %4
0= 0
"LINEAR FROGRAMMING - 3
"SIMPLEX METHOOD"
(4, 10),R(4)

“1 MAXIMIZES -1 MINIMIZES";
z

“# OF CONSTRAINTS.# OF ©;
"VARIABLES";

M, N

"# OF .=, CONSTRAINTS":
L.E,G
L+E+G THEN 220
"INCONSISTENT DATA — “3



LINEAR PROGRAMMING

e
400
410
45320
4730
440
450
4£0
470
4320
470
LR
=00
=10
BEO
R0
B40
=50
BEO
570
S0
R0
HOO0
&HLO
Lot
L0
40
&S0
HEE
&GO
£70

A0

FRINT "TRY AGAINY
GOTO 2480

REM -~ THIS 15 THE INITIALIZATION
m=NAMEG

Dl=41

=N+

Mi=M+1i

ME=M+2

FRINT

FOR T=1 TO M2
FOR =1 T C1
ACT, M) =0

NEXT .

NEXT I

FOR I=1 TO M
B(I)=0

MEXT I

FOR I=1 TO M

For =1 TO N
READ Al

AT, J)=A1

IF Ia=L THEN 520
AML, D=AML..D-A01..01)
NEXT

IF I, THEN 570
B(I)=N+I

AT N+I)=1

GOTO &30
B(I)=N+G+I

ACT, N+GH+I ) =1

IF IxL+E THEN 410
GOTO 430
ACIN+I-E)=-1
ACML,N+HT-E)=1
NEXT I

FOR I=1 TO M
READ Al
ACI,T1)=A]

NEXT I

FOR =1 TO N
READ Al

CAME, D) =Al

ACME, ) =23/ (M2, )

MEXT

FRINT

FRINT "YOUR VARIABLES "3
FRINT "1 THROWGH "3N

IF L=0 THEN 740

FRINT "SLACK VARIABLES s
FRINT N+13" THROUGH "3sN+L
IF G=0 THEN 720

FRINT "SURPLLE VARIABLES "3
FRINT N+L+15" THROUGH "302
IF L=M THEN %70

FRINT "ARTIFICIAL VARIABLEZ "3

ROLITINE

108
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FRINT C2+13" THROLGH Y10
MZ=M o

GOSUR 1240

FRINT

FOR IT1=1 TO M

IF B(I1)<=C3 THEN 950

IF ACTI1,01)C=1,0E-05 THEN 220
FRINT "NO FEASIRILE SOQL_UTION®
b GOTOD 1700

B0 FOR =1 TO o2

290 IF ABZ(A(TL, . d1))<=1. 0FE~0% THEN <40
T00 R=I1

@10 S=i

PR2O GOSUE 1420

2RO M =03

240 MEXT W1

SO ONEXT It

W70 PRINT

@EO MI=MZ

PROGOEUR 1240

1020 PRINT

10320 PRINT "ANSWERS: ™

1040 FRINT "FRIMAL VARIAEBLES:"
1030 PRINT "YARIARLES™, "VALUE™"
104640 FOR =1 TO Oz

1070 FOR I=1 TO M

1080 IF B(IN<H0 THEN 1110

1090 PRINT L, A(I,01)

1100 I=M

1110 NEXT I

1120 NEXT 4

1120 IF =0 THEN 11920

1140 FRINT "DliAlL VARIARLES: "
1130 PRINT "VARIARLE", "VALUE"
1160 FOR I=1 TO L

1170 PRINT I,-Z#A(M2,N+I)

118280 NEXT I

1170 PRINT "VALUE OF ORJECTIVE"Y
1121 PRINT "FUNCTION =" -Z#A(M2,101)
1200 PRINT

1210 FRINT

1220 PRINT

123230 GOTO 1700

1240 REM - OFTIMIZATION ROTINE
1241 REM ~ FIRST PRICE OQUT COLLUMNS
12460 P=-—1,0F-0%

1270 FOR =1 TO Cf

1220 IF AMME, D >H=F THEN 1310
1290 Z=.4

1200 P=AMI,.0)

13210 NEXT U

1220 IF P=-—1,0E-05% THEN 1450
13320 GOSUR 13250

1240 GOSUEB 1440

1345 GATO 1260




LINEAR PROGRAMMING

1350

1340

1400
1410
1420
1430
1440
1450
1440
1470
14320
1420
1500

1340
1550
154HO
1570
1530

15920

1450
1440
1470
14630
1700

REM ~ NOW FIND WHICH VARIAEBLE LEAVE BAZIS

INE=S [ 2R e 1]

FOr I=1 TO M

IF A(T,3)<=1,0E-0D THEN 14320
IF ACT-C1Y/A0T.5) =0 THEN 1420

Re=1

B=Qdl 01 /AT =)

NEXT I

RETLIRN

IF R=1E+33 THEN 1470

GOSUR 1490

RETLIRN

FRINT “"THE SOLUTION IS UNBOUNDEDR®
GOTD 1700 ’
REM -~ PERFORM PIVOTING
F=R(R,3)

FOR I=1 TQO Mz

IF I=R THEN 1590

FUR =1 TO 4

IF Jd=% THEN 1520

AlI, D=A01,.D-H(1.5)RA(R, . D /F
IF ABS(A(T,. 1)) x=1,.0E-05 THEN 1520
ACT, D=0

NEXT .l

MNEXT I

FoRr =1 T 21

H{R, D=A(R..D/F

NEXT .

FOR I=1 TO M2

A(I,3)=0

NEXT I

AR, 3)=1

B(R)=3

RETHRN

ENI
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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
available 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 -1 2
5 8 0.5 6 -0.1 0
-1 2 0 3 4 -2

MATRIX ADDITION, SUBTRACTION,
SCALAR MULTIFLICATION

1=ADNDITION
d=SLIBTRACT ION
F=SCALAR MULTIFLICATION

WHICH OFERATIONT 1
DIMENSION OF MATRIX (R.CHY7? 3,3
MATRIX 1:

RO 1

VALLUE COLUMN 17 )
VALLE COLUMN 27 O
VALLIE COLUMN 27 —)
ROW 2

VALLUE COLLUMN 17 S
VALLIE COLUMN 27 2
VALLUE COLUMN 27 0.5
ROW 3

VALLUE COLUMN 17 i
VALLUE COLUMN 27 2
VALUE COLUMN 27 O
MATRIX 2=

Rk 1

VALLE COLUMN 17 -5
VALUE COLUMN 27 —1
VALUE COLUMN 27 2
ROW =

VALLUE COLUMN 17 &



MATRIX ADDITION, SUBTRACTION, SCALAR MULTIPLICATION

VALLE COLUMN 27 ~0.1
VALLIE COLUMN 27
ROW 32

VALUE COLLUMN 17 3
VAILLE COLUMN 27 4
VALLIE COLLUMN =27 -2
-4 -1 |

1t 7.7 0.5

R

MORE DATAT (1=YEZ., O=NQ)7? 1
1=ADDITION

2=SUBTRACT ION

B=5CALAR MULTIPLICATION

WHICH OFPERATIONT =
VALLIE OF SCALAR? =
DIMENZION OF MATRIX (R.C)T 2,3
MATRIX 1=

ROW 1

VaLUE COLUMN 17 -4

VALLIE COLUMN 27 —1
VALUE COLLUMN 27 1
ROW 2

VALLIE COLUMN 17 11
VALUE COLIMN 27 7.9
VALLIE COLUMN 2% 0.5

ROW =

VALLIE COLUMN 17 2
VALLIE COLUMN 27 A&
VALLUE COLLIMN 23 -2
-12 -3 3

IR 2RT7 1.5
HO1E A

MORE DATAT (1=YES, O=NO)7Y O

S GRAFHICS O

20 PRINT "MATRIX ADDITION, "3

21 PRINT “"SUBTRACTION, "

22 PRINT "SCALAR MULTIPLICATION®
2% PRINT

29 REM -~ ARRAYS SHOLWL.D BRE SET TO
30 DIM A, 3).RB03,3)

40 FRINT "1=ADDITION"

50 PRINT "2=3UBTRACTION"

A0 PRINT "3=SCALAR MULTIPLICATION"

A5 PRINT

A% REM — SELECT OFERATION BY ENTERING

70 PRINT "WHICH OFERATION"S
20 INPUT D

DIMENSONS OF MATRICES

THE OFERATION NUMEBER (1-3)

&% REM -~ TEST FOR ADDITION DR SURTRACTION

20 IF D3 THEN 120
100 PRINT "VALLE OF SCALAR"S
110 INFUT =

113
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140
170
120
120
=200
210
220
230
240
24z
250
260
=82
270
28O0
P
290

=00

20

&1

.
H

FRINT "DIMENSION OF MATRIX (R.0)":
INFUT R,
REM - LOOF TO ENTER MATRIX VALLES

REM
FIOR

- FOR SUBRTRACTICON,

k=1 TO 2

IF K=2 THEN 130
FRINT "MATRIX 1:"¢
GIOTO 190

PRINT "MATRIX Zzv

FOR

=1 TOOR

FRINT “ROW "3

FOR

I=1 T2

FRINT "VALUE COLUMN “313
IF k=2 THEN 240
INFPUT Al

Al

» I)=A1

GOTO 270
INPUT R1

B(d
NEX

» I )=R1
T 1

NEXT J
REM - ONLY ONE MATRIX USED FOR SCALAR MULTIFLICATION

IF
NEX

D=2 THEN 310
T K

SOME COMMON BASIC PROGRAMS — ATARI

MATRIX 2 SUBTRACTED FROM MATRIX 1

REM - STATEMENTES 310 TO 410 FERFORM REQUESTED OFPERATION AND PRINT
REM - RESULTANT MATRIX

FOR
FOR

J=1 TR
I=1 T G

IF D2 THEN 250

B(.
IF

» I)=-RB(J4, 1)
D=3 THEN 220

FRINT AL D)+BGIH, T)s" s

GOT

0 320

PRINT ACd, T)#3s

NEX

T1I

e
k4

REM - ADVANCE OUTFUT DEVICE TO FRINT NEXT ROW

PRI
NE X
FRI

* REM

INF
IF
ENID

NT
T .
NT

= RESTART 0OR END FROGRAMT LISER
FRINT "MORE DATA?

T n
D=1 THEN 40

(1=YEZ,

QO=NDO) "3

INFUT RESUIRED
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Matrix Multiplication

This program multiplies two matrices. The first matrix is muiltiplied by the second. You must input the
elements of each matrix.

The dimensions of the matrices are presently limited to 20 X 20. This limit may be increased or
decreased by altering line 10 according to the following scheme:

10 DIM ACX, Y)Y, B(Z X)

where: (X,Y) = dimension of matrix 1
(Z,X) = dimension of matrix 2

Multiply matrix 1 by matrix 2.

- 1 2
1 2 -1
- 0 -2

N
{ |
NW—= O N N~

|

—_O N — WO —
B =N —— A

MATRIX MULTIPLICATION

MATRIX 1 DIMENSION (R, 32,
MATRIX 2 DIMENSION (R,C)7? 5,2
MATRIX 1:
ROW 1

VALUE COLUMN
VALLE TOLUMN
VALUE COLUMN
VALUE COLUMN
VALLIE COLLUMN
ROW 2

VALLUE COLUMN
VALLE COLUMN
VALLUE COLUMN
VALLDE COLUMN
VALUE COLUMN
ROW 32

VALUE COLLIMN
VALUE COLUMN
VALLUE COLUMN
VALUE COLLUIMN
VALLUE COLUMN

2% ]

[y

DL IR~ N
J ol
LR R I (X

b b=
5 SN TN |
=

[O% N

[ S )

ol o} )

[y

I IO

D IR - TR I Y g
Y] o

i
3
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MATRIX ==

ROW 1

VALLE COLUMN 17 -2
VALLUE COLUMN 27 -1
VALLIE COLLIMN 27 2

ROW 2

VALLUE COLIIMN 17 O

VALLIE COLUMN 27 2

VALLIE COLUMN =27 1

ROW =

VALLUE COLLIMN
VALLUE COLLIMN
VALLIE COLLIMN

[RX I Oy IR
'

ROW 4

VALLUE COLUMN g
VALUE COLUMN 27 O
VALUE COLUMN 272

ROW S

VALUE COLUMN 17 2
VALLE COlluUMN 27 1
VALUE COLLUMN 27 2

~1

=50

R,
. e
-1 =

1 -1

RAFHICS ©

SOME COMMON BASIC PROGRAMS — ATARI

? REM - ARRAYS A AND B SHOULD BE SET TO DIMENSIONS OF MATRICES

10
20
20
{40
=0
&HO
70
7
=0
20
100
102
110
120
130
140
150
140
142
170
120
120
200
210
220
230

280

DIM AC20,20), BO20, 20)

FRINT "MATRIX MULTIFLICATION®

FRINT

FRINT "MATRIX 1 DIMENSION (R,0)"3

INFUT R1,021

FRINT "MATRIX 2 DIMENSION

INFUT R2,02

REM — # OF COLUMNS IN MATRIX 1 MUST EQUAL # OF ROWS IN MATRIX =

IF Cl=R2 THEN 110

FRINT "CANNOT BE MULTIFLIER"

GOTO 40

REM - ENTER MATRIX VALLUES

FRINT "MATRIX 1:*
FOR =1 TO Ri
FRINT "ROW "5
FOR I=1 TO 1

FRINT "VALLUE COLUMN "31s

INFLIT X

A, T)=X

NEXT I

NEXT .J

FRINT

FRINT "MATRIX Z:®
FOR =1 TO R2

FRINT "ROW “3.

FOR I=1 T CZ

FRINT “VALUE COLLIMN



MATRIX MULTIPLICATION

INFUIT X

MEXT I

NEXT .

FRINT

REM — FERFORM MATRIX MULTIFLICATION. FRINT RESULTANT
FOR I=1 T R1

FiOOR =1 T 2

)

FOR E=1 TO 1

S=S+A T ) #ROEL LD

NEXT K

FPRINT =3¢ "

NEXT !

A% REM ~ ADVANCE OUTFUT DEVICE TO FRINT NEXT ROW
370 FPRINT

NEXT 1

BN

MATRIX

117
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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{RR)

where R = number of rows (or columns) in the matrix.

Example:

Invert matrix A.

305 .1 4
[ 4 07 3
A% 2 o
2 6 0 03

MATRIX INVERSION

MATRIX DIMENZIONT 4
MATRIX ELEMENTS:
ROW 1

VALLIE COLLUMN 17 3
VALLIE COLUMN 27?7 S
VALUE COLUMN 37 -~
VALUE COLUMN 47 -4

ROW 2
VALLUE COLUMN
VALLE COLUMN
VAL LE COLUMN
VALLLE COLLIMN
ROW =

B L Ry
3ot g el
! B

~N

%)
i
i

VALUE COLUMN 17 O
VALLE COLUMN 27 -2
VALLIE COLLUMN 27 O
VALUE COLUMN 47 1
ROW 4

VALLUE COLUMN 17 -2
VALLIE COLlLUMN 27 4
VALLIE COLLMN 27 0O
VALLIE COULUMN 47 0.3

0,634 ~0.%35 -0,1%1 0.014
0,192 —-0.283 -0.103 0,154
0,368 —1.955 -4,263 -0.425

"~

0,297 —0.567 0,793 0,312
T GRAPHICE O

10 PRINT "MATRIX INVERIZION"
20 PRINT

2% REM — A() AND B() SHOULD BOTH BE SET TO THE DIMENSIONS OF THE MATRIX
30 DIM ACZ0,20),B(20,20)
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REM ~ MATRIX IS SEUARE SO ONLY ONE DIMENSION IS NEEDED
FRINT "MATRIX DIMENZION"S
INFLIT R
FRINT "MATRIX ELEMENTS:"
REM ~ ENTER MATRIX ELEMENTSZ
FOR =1 TO R
20 PRINT "RW "s.!
20 FOR I=1 TO R
100 PRINT “VALUE COLULIMN "5
110 INFLT Al
112 AL, T)=A1
114 RB(.), 1)=0
120 NEXT I
iz20 BGl, D=1
140 NEXT .1
14% REM - STATEMENTS 150 TO 420 INVERT MATRIX
1590 FOR J=1 TO R
160 FOR I=J TO R
170 IF ACL. N0 THEN 210
120 NEXT I
120 PRINT "SINGULAR MATRIX"
200 GOTO S00
210 FOR k=1 TO R
220 S=A01E)
220 AGLEI=ACTE)
240 A(L.K)=S
250 Z=R(JED
260 BOLLE)Y=R(OI,E)
270 B(I.K)=5E
280 NEXT K
220 T=1/A00U)
200 FOR K=1 TO R
210 ACLEY=T#A)E)
2320 BULLED)=T#B(.1,K)
230 NEXT K
2340 FOR L.=1 T0 R
250 IF L=. THEN 410
360 T=—1#A(L,.})
270 FOR E=1 TO R
330 AL E)=ALE)+T#A (1, k)
220 BL.E)=RLE)+T#B (.1, k)
400 NEXT &
410 NEXT L
20 NEXT .
430 PRINT
4729 REM ~ FPRINT REZLILTANT MATRIX
440 FOR I=1 T R
450 FOR J=1 TO R
452 REM -~ ROUND OFF, PRINT
440 PRINT INT(B(I..D*1000+0.5)/10003
441 PRINT "3
470 NEXT .l
47% REM - ALDVANCE DUTPUT DEVICE ToO PRINT NEXT LINE
4320 PRINT
420 NEXT I
500 END

SN B
T D N

-
]
-’
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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 5 at a
time?

How many different ways can 12 people sit on a bench if there is only room for 2 at a time?

FERMUTATIONS % COMBINATIONS

(ENTER O T END FROGRAM)
TOTAL. NUMBER OF ORJECTS? 724
SIZE OF SURGROUP?T 5
FEPIL00 PERMUTATIONS

L5720 COMBINATIONS

TOTAL NUMBER OF DOBJIECTST 13
SIZE OF SURGROUFT 2

122 PERMUTATIONS

L COMBINATIONS

TOTAL NUMBER OF ORJECTS? O

10 GRAFHICE O

20 PRINT “"PERMUTATIONS & COMBINATIONS®

25 PRINT

S0 CPRINT Y"(ENTER O TO END PROGRAM) ¢

40 PRINT "TOTAL NUMBER OF ORJECTSY:

S0 INPLT N

DY OREM ~ TEST FOR END OF PROGRAM

0 ITF N=0 THEN 220

70 PRINT "SIZE OF SLURGROUFY S

2O INFUT I

Y REM - S1ZE OF SUBGROUF CANNDT BE LARGER THAN SIZE OF GROLUF
WO IF Dl=N THEN 130

100 PRINT "SURGROUF TOO LARGEY

110 FRINT

120 G070 40

12% REM ~ LINEDS 130 TO 200 COMPUTE PERMUTATIONS

13230 P=1

140 O=1

150 FOR I=N-D+1 TDO N

1%% REM - DONYT ALLOW NUMBER SIZE TO OVERFLOW MACHINE CAPACITY
1460 IF 1.7E+27/71=F THEN 120

170 PRINT " 1.7E%7 PERMLTATIONSY
1TEO GOTO 280

120 FP=fFx]

F00 MEXT I



PERMUTATIONS AND COMBINATIONS

20% REM — COMPUTE INTERMEDNIATE FACTORIAL

210 FOR J=2 TO I
B0 =

MEXT .1

FRINT F:" FERMUTATIONS"

FRINT

REM ~ REZTART FPROGRAM
GOTn 40

280 END

FIRINT /703" COMBINATIONSY

FOR COMEBINGSTIOND

121
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Mann-Whitney U Test

This program performs the Mann-Whitney U test on samples from two populations.
The dimension statement at line 30 limits the size of the samples. You can increase or decrease the
dimension limits according to the following scheme:

30 DIM X{(M),Y(N)

where: M = maximum size of first sample
N = maximum size of second sample

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| 113]|1413]6[8|917
Men| 719 |8{5|10[9[i0]6]|5]2

MANN-WHITNEY LU-TEST

SAMPLE 1@
SIZE? 10
DATA 17
DATA 27
DATA 37
0DaTA 47
DATA =
ODATA &7
[ATA
DATA &7
DATA =7
DATA 107 4

]
B Y I - S TR

~N
-3
w0~ GO

SAMPILLE 2
SIZET 10
ODATA 17
DATA 27
DATA 37
DATA 47
DATA 57
DATA &
ODATA 77
=

SO 000 N

b
o

DATA =
ODATA 27
DATA 107 2

FIRST FRECEDING, I} = 71.5
SECOND FPRECEDING, U = 29

13
£ O~ -



MANN-WITNEY U TEST

5OGRAFHITC
10
)

FRINT
PRIMT
= REM O~
e REM -
ZOODIM XL
40 DIM NS
4% REM -~
S0OFOR
HO O PRINT
70 PRINT

O
"MANN-WHIT TNEY U-TES

SET MAXIMUM
SAMPLE 1,
DI QLD
)

TNFLIT THE

SAMPLE
M=MAX THLIM

TWO =AMPL.

I=1 T 2

"EAMPLE M1l
"ORIZE"s

S0 INFLIT A
g0 NCOTY =5

=0 FOR =)
100 PRINT ¢
110 INFUT &
112 YO =a

) NEXT .

REM — SORT EACH
WO FOR L= T N(OT)
Frf k=1
=Y (kD

IF YOED Y (E+1)
YD) =Y (k1)

Y K+ =1

MEXT I
MEXT
FRINT

REM -

Ty NI
DATA

TRANSFER
IF T=2 THEN 270
FOR =1 T N(1)
X =Y

NEXT J
NEXT I
REM -
=
I=0
d=0
I=T+1
BENES]

IF N C2)
IF X{I)<y o
IF YOHhX(T)
REM — LINES
=2

M=1

=]

Rl1=2sR+1
R=R+2

IT=1+1

NN

CWAS)

iF X{(D)<x»(I-1)
I=I+1

SaMPLE

TO NIT Y~

THEN 200

ADD LIF RANES

TF IZNC1) THEN 520
THEN &£20
THEN
THEN

A20
590

TO

IF IZxN(1) THEN 420
THEN 430

570 HANDLE EGUAL

‘l‘ n

STZE TO XM YN
SIZE OF SAMPLE 2D

ES

FIRST EXAMFLE TO X-ARRAY

SUORES

(WHERE M=MAXIMLIM

FROM BOTH

123

SIZE O3

SAMPLES
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70
AE50
420)
=00
510

Ba0

GOT 510

TEF JINC2)Y  THEN
IF YO <x{Jd=-1)
M E-TS B ]

Ri=R1+R

R=R-+1

] R |

GOTO 440

X=X+ (I-M) %R/
Y=Y+ (=L )Y #R] /K
AAAAA HE0
IF =N
Y=Y +R
BENES
GUTO A40
X=X+
I=T+1
F=R+1
T 2330
REM ~

SEO

THEM

S50

THEN &40

REM -

FRINT
FRINT
FRINT
END

"FIRET PRECEDING,
TEECOND PRECEDING,

L SAMPLE
=MLY #NCEY NI (N 1) /72X

Lz=NUMBER OF TIMES SAMPLE 2 SCORES
E2=MOL YN CEY+NCEY R (NC2Y+1 ) 7 2-Y

= "ilil

o= 32

1

SCORES

SOME COMMON BASIC PROGRAMS — ATARI

FRECEDE SAMPLE & SCORES

FRECEDE SAMPLE 1 SCORES
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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 populatlon or just a sample.

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]314][5]6
Quantity |IS[10{ 9167

Cream Cheese

MEAN. VARIANCE. ZTANDARD DEVIATION

METHOD (O=FOPLL.ATION, 1=SAMFLE)? 1
DATA (O=GROLIFED, 1=UNGROUPED)T 1
NUMBER 0OF OQBSERVATIONZT 10

ITEM 17 &7

ITEM 27
ITEM 27 35
ITEM 47 4=
ITEM 57 9
ITEM &7 43
ITEM 77 51
ITEM 27 4O
ITEM 2% =%
ITEM 107 44

MEAN VARTANCE
44,3 AR TR

STANDARD DEVIATION
P. 7ALABRED

MORE DATA (1=YELS, O=NO)T 1

METHOD (O=POPIN_ATION, 1=SAMFLE)? O
DATA (O=GROUFED. 1=UNGROUFED)? O
MUMBER 0OF ORSERVATIONS? 4

ITEM. FREBUENCY 17 1,15

ITEM, FREGQUENCY 27 2,10

ITEM, FREGZUENTY 27 3,9

ITEM. FREQUENCY 47 4,4
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ITEM.
ITEM,

FREQUENCY 57
FREQLIENCY &7

5.7
Ly R

MEAN VARIANCE

2,78 R DTVIVTEL

STANDARD DEVIATION
1. 4032462023

MORE DATA (1=YES, O=NOT 1

METHOD (O=POPLILLATION, 1=SAMPLE)? |
DATA (O=GROUPED. 1=UNGROUPEDNT O
NUMBER OF OBRSERVATIONS? 4

ITEM, FREGUENCY 17 1,15

ITEM, FREQUENLCY 27 2,10

ITEM. FREGQLUENCY T

ITEM, FREQUENCY 4,4

ITEM, FRERUENCY 5.7

ITEM, FREGQUENCY Ga 3

ol e

oy O L)
Y o d

MEAN

2.78

VARIANCE
2. 62807944

STANDARD DEVIATION

1. 461920105

MORE DATA (1=YES, O=NI)7? O

o GRAPHTIIS O

10 FRINT "MEAN. VARIANCE,

FPRINT "STANDARD DEVIATIONY

FRINT

S0 PRINT "METHOD (O=FOFPULATION, 1=SAMPLE)“;
INFUT =

FRINT "DATA (O=GROUFED. 1=UNGROUFED)":

He
?

OO TNPUT K

70 FRINT "NUMBER 0OF OBSERVATIONS:
20 TMPLIT N

20 R=0

M=
Fra=)

IF k=1 THEN 230
REM -~ FOR GROUPED
FOR I=1 TO N
FRINT "ITEM,
150 INFUT AR
REM — ACCUMUILATE ENTERED VALLUES

R=R+B*H

REM - ACCUMULATE INTERMEDIATE VALUES FOR
F=F+R

M=M+R#A/™2

190 NEXT I

REM ~ CALCULATE MEAN AND VARIANCE

R=R/I

DATA

FREGUENCY

"513%

SOME COMMON BASIC PROGRAMS — ATARI

VARIANCE
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V= (M~FP#R~2) / (F--50

REM - PRINT RESLHTS

GOTO 210

REM - FOR LINGROUFED DATA

DOFOR I=1 TOON

DOFRINT "ITEM "313

SEHOOCINPUT D

AP REM - ACCLIMUATE ENTERED VALLESD
26O =R+

REM - ACCUMULATE INTERMEDIATE VALUES FOR VARIANCE
M=M+I2

NEXT 1

REM -~ CALCILATE MEAN AND VARIANCE, FPRINT
R=F/N

V= (M--NxRS2) /7 (M-S

FRINT

REM -~ FRINT RESULTS

PRINT "MEAN", "VARTANCE"

FRINT R.V

FRINT

FRINT "STANDARD DEVIATION®
FRINT SRV

REM - RESTART OR END PROGRAM? LIZER INFUT REQUIRED
FRINT "MORE DATA (1=VYES. O=NO)":

INFUT =

IF S=1 THEN 25

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 MEAN AND DEVIATION

(T END FROGRAM, ENTER O)
NUMEBER OF OBSERVATIONST A
ITEM 17 =
ITEM 27

ITEM 37 &
ITEM 47 =
ITEM 57

- (]
[

ITEM &7 2
GEOMETRIC MEAN = 4. 14042052
GEOMETRIC DEVIATION = 1.72342997

NUMEBER OF OBSERVATIONS? O

SOGRAPHICS O

10 FPRINT "GEOMETRIC MEAN AND DEVIATION®
a0 PRINT

R0 PRINT "(TO END PROGRAM. ENTER O)©

40 PRINT "MIMBER OF ORSERVATINNSY:
S0OINPUT N

B REM - TEST FOR END OF PROGRAM

LO O TF N=0O THEN 200

LY REM -~ COMPUTE WHICH ROOT TO USE

70 F=1/NM

20 M=1

20 FOR I=1 TO N

100 FRINT "ITEM "113

110 INFUT D

11% REM — ITERATIVELY COMPUTE MEAN

120 M=pMsDF

12% REM - ACCUMULATE INTERMERIATE TERM FOR DEVIATION
120 Q=0+l 05Ny ~2

140 NEXT 1T

145 REM ~ COMRLUTE DEVIATION

150 R=EXF OSBRI/ (N=1)~(N/ (N1 23 (LIEM)Y Yy =2y )
140 FRINT "GEOMETRIDC MEAN = "3

170 PRINT "GEOMETRIC DEVIATION = “31R
120 PRINT

1% REM — REZTART FROGRAM

1920 GOTO 40

200 END
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Binomial Distribution

This program calculates the probability of obtaining a given number of successes in a given number of
Bernoulli trials. You must provide the probability of success on a single trial.

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?

RINOMIAL DISTRIBLTION

(T3 ENDIN FROGRAM ENTER Q)
NUMBER OF TRIALET 5

EXACZT NUMRBER OF SUCCESSEST? 32
FROBABILITY OF SLCCESZY

FPROBARTILLITY 1OF 3 'HtlF%%E
IN 5 TRIALLS = 0. I

NUMBER OF TRIALS? S
EXACT NUMBER OF SUCCESSEST 2
FROBARILITY OF SUCCESS? O, 16ALL4LAL7T

FPROBARILITY OF 2 SLCCESSES
IN & TRIALE = 0,140751023

NUMBER OF TRIALZY O

5 GRAFPHITE O

10 PRINT "BINODMIAL DISTRIBUTIONY

2O PRINT

20 DIM MO

40 PRINT "{(TO END PROGRAM ENTER O) "
B0 PRINT "NUMBER OF TRIALZ"S

HO INFUT N

70 IF N=0O THEN 270

20 FRINT "EXACT NUMBER OF SUCCESSES™S
2O INPUT X

100 PRINT "FROBARBILITY OF SUCCESZSYS
110 INFUT F

119 REM — COMPUTE THE FACTORIALS
120 M(1)=N

120 M(2)=X

140 M(2)=MN-X

150 FOR I=1 TO 2

140 TF MOI)=0 THEN 220

170 A=1

120 FOR =1 T0O M(OI)
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1320 Az=fe,)

200 NEXT .

DO MOD ) =G (a)

NEXT 1

REM - LESING THE COMPUTED FACTORIALS. COMPUTE FROBARILITY
R=EXF ML) -MO2) MO # X006 (F) + (N-X 0 #1000 (1) )
25 PRINT

220 FPRINT "FPROBARILITY OF “3X3

245 PRINT " SUCCESSES!

47 FRINT "IN "3N:" TRIALS = "3R

AHO PRINT

259 REM - RESTART FPROGRAM

2HO GOTO S0

270 END
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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.

2000 people are injected with a serum. The probability of any one person having a bad reaction is 0.001.
Thus we can expect two (0.001 - 2000=2) individuals will suffer a bad reaction. What is the probability
that four people will have bad reactions? Only one person?

FOISSON DISTRIBUTION
(T END PROGRAM ENTER O)

CALCULATED FREGUENCY? 2
TEST FREQUENCZYT 4
FROBARILITY OF 4
OCCURRENCES = 0.0902233264

CALCULATED FREGLIENCY? 2
TEST FREGUENCY? 1
FROBARILITY OF 1
COCTIRRENCES = O, 270464705472

CALCULATED FREGUENCY? O

S GRAPHICES O

10 PRINT "POISSON DISTRIBUTION®
15 PRINT

20 FPRINT "(TO ENDN FROGRAM ENTER O)
O PRINT

40 FPRINT "CALCULATED FREGLIENMIVY"S
S0 INPUT L.

= REM - END FROGRAM?Y

HO O TF L=0 THEN 120

70 PRINT "TEST FREGUENCY™:

20 INFPUT X

22 REM ~ COMPUTE FACTORIAL

20 A=1

100 FOR I=1 TD X

110 A=A#T

120 NEXT 1

129 REM — COMPUTE FROBABILITY
130 A=L0G0A)

140 A=EXF(-L+X#L0G{L)—A)

150 PRINT "PRORBARILITY OF "3X
140 PRINT "OCCURRENCES = "3A
1A% REM - RESTART PROGRAM

170 GOTO 20

1830 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.

AN

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,2 + a,3) + €(x)

where: a, = 0.4361836
a, = -0.1201676
a; = 0.9372980

r = (e~x2)(2m) %
1= (1+0.3326x)"!
le(x)| < 10-

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?

NORMAL DISTRIBUTION

(O=ZTANDARD, 1=NON-ZTANDARD)
WHICH TYPE OF VARIARLE? 1
MEANT? 150

STANDARD DEVIATION? 15

(T END PROGRAM X=9999%)
X =% 180

FREGUENCY = O, QS29209451
FROBARILITY = 0.97724115

X =7 130
FREGUENCY = 0. 1440100764
FROBARILITY = 0.9087920%
X =7 99999

SOGRAPHICS O
10 PRINT “NORMAL DISTRIRBUTION®
20 PRINT



NORMAL DISTRIBUTION 133

A0 PRINT " (O=STANDARLD, 1=NON--STAMDARD)

40 FRINT "WHICH TYRE OF VARIABLE":

50 O INPLIT S

LHOOTF S=0 THEN 120

LT REM - LINES 70-110 REGUEST “NON--STANDARD S VARIARLE DATA
70 PRINMT "MEANYS

20 INPLUT M

D0 PRINT "STANDARD DEVIATIONTS

100 INFUT =

110 GOTo 120

120 Z=1

130 FPRINT

140 PRINT "(TO END FPROGRAM X=2%229)"

150 FRINT "X ="3

140 INFUT X

170 IF X=2929%2 THEM 270

172 REM - ALJUST FOR NON-ZTANDERD VARIABLES
130 X=ARS{{X-M)} /%)

189 REM ~ COMPUTE FREQUENCY

190 R=EXP(-(X"2)/2) /2. 50662827

200 PRINT "FREOUENCY = "iR

210 Z=X

1 REM - APPROXIMATE PROBARILITY (AREA UNDER CLRVE)
FE0 T=1/(140.70 ET7#ARZ(XD))

T=1-R* (0, ASAIERA#T-0 1201473 T2+0, YE729ET 35D
REM -~ ADJUIET FOR NEGATIVE VARIARLLEZ

IF Z>=0 THEM 240

T=1-T

2EO PRINT "FROBABILITY = "s5T

70 PRINT

GOTO 150

EMI
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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
provide the value of X ? and the degrees of freedom.

X2
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:

1)/ .« X Y
with v odd, tail-end value = 1 - (X)L D7 ceme ) ( : 4
1-3:5...v X2

(XZ)V/Z -« o-x2
2.4, v

with v even, tail-end value = | - 4

where: v = degrees of freedom

«©

(x2)m

Z= l+mz::l V) (v+d) .. (v*om)

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 1077,

Of a group of 168 people who complained they did not sleep well, 54 were given sleeping pills and the
remainder 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 DISTRIRUTION

(T END PROGRAM ENTER O)
DEGREES OF FREFDOM™ i
CHI-ZSQUARET 2.571108

TAIL END VALLE =0, 10838315

DEGREES 0OF FREEDOM?T ©

S GRAFPHICE O

A PI=R, 141589265
10 PRINT "CHI-SOUARE DISTRIBUTION®
20 PRINT
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2OOPRINT "(T0O END FROGRAM ENTER O

40 PRINT "DEGREES OF FREEIWM"S

=00OINFLT OV

A0 TF V=0 THEN 220

70O PRINT "CHI-Z0ARE" S

20 INFUT W

"2 REM ~ R=DENOMINATOR FPRODLICT

w0 R=1

100 FOR I=V TO 2 STERP -2

110 R=R#l

120 NEXT I

129 REM — F=THE NLIMERATOR FRODWCT

10 E= CINT (VA1) /23y REXP(~W/2) /R

13% REM - THE FI FACTOR IS USEDR ONLY WHEN DEGREES OF FREEDOM ARE QDD
140 IF INT(VY/2i=V/2 THEN 170

180 J=S0R(Z2/W/FP1)

140 GBOTO 120

1469 REM -~ L (SLUMMATION FACTOR) CALCULATED LINET 170--240

170 =1
10 =1

1920 M=1

V=42

M=Masld /Y

REM - CHECE FOR END OF SUMMATION
IF M1, 0E-07 THEN 250

L= +M

T 200

) PRINT “TAIL END VALU
FRINT

REM — RESTART FROGRAM
GOTHD 40

=250 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-SOUARE DISTRIBUTION

(T END PROGRAM ENTER O)
NEGREES OF FREEDOMT 1
CHI-SOUARE? 2.57110%
FERCENTILE = 0,8911485

NEGREES OF FREEDOM? O
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1 REM - OFTION 250

= GRAPHICS O

b FI=3.14159245

10 FPRINT “CHI-SOUARE DISTRIBUTION®

240 GOTO 200

25 "PERCENTILE

2A4 INT

2&% REM - RESTART FROGRAM
270 G0TO 40

280 END

SOME COMMON BASIC PROGRAMS — ATARI
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Chi-Square Test

This program calculates the chi-square (X ?) statistic and degrees of freedom associated with a given

contingency table. The expected value for each cell and X % 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 V1I(R-C),V2(C),A(R)

where: R = number of rows in the contingency table

= number of columns in the contingency table

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 ? statistic?

Slept Slept
Well Poorly

Sleeping pill 44 10
Placebo 81 35
CHI-SOUARE TEST
MUMBER OF ROWS? 2
NUMBER OF COLUMNST 2
CONTINGENZY TABRLE:
ROW 1
ELEMENT 17 44
ELEMENT 27 10
RoOW 2
ELLEMENT 17 &1
ELEMENT 2% 23
OBSERVED EXFECTED CHI™2 CONTRIBLITION
COLUMN L
44 29, 70588235 Q. 2A254200465
21 25.29411744 0, 16377221332
COLLMN 2
10 14.29411744 1. 00708057
25 B0, 70532235 0. 4A221 33705

CHI-SOUARE = 2.00721575
DEGREES OF FREEDOM = 1

S GRAFPHICS O

10 FRINT "CHI-SGOUARE TESTY

20 PRINT

26 REM — LIMIT S1ZE OF CONTINGENCY
27 REM — TARLES T VI(R®#I),V2(0),A(R)
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DY I O N
S NNx]

I
am oD d

g
s,
-

&0

' REM - WHERE R=NUMRER OF ROWS,

REM — C=NUMBER OF COLLMNS
NIM V14, vy, a0
FRINT "NUMBER OF RiOWs»s
REM — INFUT CONTINGENCY TARLE
REM - LINES S0 T 150
INFLUT R
FRINT “NUMBER OF COLLIMNSY S
INFUT
FRINT "CONTINGENCY TARLE:"™
FOR I=1 T R

FRINT "ROW "3

FOR =1 TO C

FRINT " ELEMENT *“s3.J3
INFUT X

VI(TI-1)#0+ )y =X

NEXT .1

NEXT I

PRINT

REM - ADD LF MARGINAL FREGUENCIES

REM — FOR EACH ROW
L=

M=1

FOR I=1 TO R
ACI)=0

FOR =1 TO ¢
ACTI=ACT)+V1I (M)
M=M+1

NEXT .4

L=L+A(1)

NEXT I

N=R3L:

REM - ADD UFP MARGINAL FREGLENCIES

REM -~ FOR EACH COLIIMN
FOR T=1 TO

SOVE(IY =0

FOR =1 TO N STEF C
VEC(IY=V2(1)+VL1 (1)

NEXT .1

NEXT I

Z=0

FRINT "ORZERVED EXFECTED ";
PRINT "CHI™2 CONTRIBUTION®
FOR I=1 TO

PRINT " COLIMN "3

FOR =1 TO R

REM — FP=EXPECTED CELL VALUE
F=A(#V2(I)/L

X=T4(d4-1) %

REM - LIZE YATES® CORRECTION FOR
¢ REM — CONTINUITY IN 2 X 2 CHI-

REM - SQUARE TEST

IF R<»2 THEN 290

IF C<32 THEN 290

Y=(ABS (V1 (X)~F)=0,5)~2/F

SOME COMMON BASIC PROGRAMS — ATARI
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83 GOTO 400

3R8 REM - Y=CHI-SQUARE CONTRIBLTIOM
239 REM —- FROM THIS CELL

290 ¥Y=(VI(X)-F)™2/P

299 REM - Z=TOTAL CHI-32UARE VAL UE
400 I=7+Y

410 PRINT " "IVI(X)s " "3F3

411 PRINT * "3Y

420 NEXT J

420 NEXT I

440 PRINT

450 PRINT "CHI-SGUARE = "3

440 PRINT "DEGREES OF FREEDOM = "3
441 FRINT (C-1)#(R-1)

470 END
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Student’s 7-distribution

This program calculates right-tail values for points on a 7 -distribution curve. You must provide the value
of tand the degrees of freedom.

t
Student’s z-distribution

The shaded area represents the right-tail value for ¢.

The right-tail value is approximated using the following formula:
right-tail value = %(l tax tax?+apxd+axt)t+oe(x)

where: a, = 0.196854

a, = 0.115194
a; = 0.000344
a, = 0.019527
0

| e(x)| < 2.5+ 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

(TO END PROGRAM ENTER O)

T VALUE? 2,921

DEGREES 0OF FREEDOM? 16

RIGHT TAIL VALUE = 4.87140SSSE-03
T VALUE? 11,17
DEGREES OF FREEDOMT S

RIGHT TAIL VALUE = 2.077432324E-04
T vVaLUE? ©

TOGRAFHICE O

1O FRINT "STUDENTS T-DISTRIBUTION®
20 PRINT

S0 PRINT "(T0 END FROGRAM ENTER O)"
40 FRINT "T VELUE";
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SOOINPLT T

HOOTFE T=0 THEN 2340

70 PRINT "DEGREES OF FREEDOM"S

S0 OINPUIT D

w@ X=1

1O V=1

110 T=T"2

1% REM -~ COMPUTE LUSING INVERSE FOR SMaLLl VALLUES
120 IF T4 THEN 170

150 S=y

140
150
140 G
170 S=[
130 R
120
200 .
210 K

21% REM COMPUTE LETING ARPFROXIMATION FORMULAT

220 L=ARS( 1D #Z7 (1 /3) -1+ ) SERORERZ(2/3)+00)

230 IF R4 THEN 270

240 X=0,25//1+H0#(0, 174854 +L % (0, 1151924+ # (3, 44E-04+L 0, 012527)) )y "4
S0 GOTO 2P0

B70 L=l (140, Ol 4 /RE)

EEOOGOTO 240

REM - ALDJUST IF INVERIE WAD COMFLUTED

IF TH=L THEM 210

X=1-X

FRINT "RIGHT TAIL VALLE = "3X

FRINT

SOTD 40

N
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Student’s ¢-distribution Test

This program calculates the ¢ -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
elements 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 IQs 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 ¢ -statistic based on the hypothesis that the two samples have equal means and standard deviations.

STUDENT S T-DISTRIBUTION TEST
TEST 1: MEAN

TEST 2: MEAN
TEZT 2: MEAN

X
MEAN, S0 = Sh
MEAN, =0 < S0

Won

WHICH HYFOTHESISY o

SAMPLE 1
NLIMBER OF ELEMENTS? 10
ELEMENT 17 101
ELEMENT 27 @9
ELEMENT 27 120
ELEMENT 4% 79
ELEMENT 57 111
ELEMENT &7 92
ELEMENT 77 104
ELEMENT 27 112
ELEMENT 27 &7
ELEMENT 107 27

VALLIE OF MEAN? 100

T-VALLUE = 0.2415120548
DEGREES OF FREEDOM = %
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SOGRAPHIOS O

10 PRINT Y"STUDENT S T-DISTRIBLUTION TEST®
20 PRINT

ae REM ~ LIMIT SoMPLE STZE TO P ON. 2D
22 REM - WHERE N=MAXTMUIM SAMPLE SITZE
20 DIM POLG, 3

A0 DIM V)R MO D
S50 PRINT "TEST 1: MEAN X"
AO PRINT "TEST 23 MEAN MEAN . S0
7O FPRINT "TEST 2: MEAN MEON. 51 <> S0

S0 PRINT

SEOPRINT "WHICH HYPOTHESIS!

FOOINFUT T

100 PRINT

108 REM - INPUT 1 OR 2 SAMFLES

LO9 REM - DEPENMDING ON HYPOTHE=TS

110 FOR I=1 TO SGN(T-1)+1

120 V(I)=0

130 D(I)=0

140 PRINT "SaMPLE "sIsz» oo

150 PRINT " MUMBER OF ELEMENTSY3

140 ITNFUT X

142 ROIY=X

170 FOR =1 TO R{I)

180 PRINT " ELEMENT "3.i3

120 INPLUT X

122 PO 1THi=X

1% REM — ACCUMULATE SAMFLES

200 YCDHY=Y (I +P S, 1)

DCIy=N{T)+F (0, T2

NEXT .J

REM - COMPLTE INTERMEDIATE VALUES

MOI)Y=V(I) /RCT)

VDX =) -V(IDY"2/ROID)D)Y/(RI)=1)

MEXT I

FRINT

IF T=2 THEN 3240

IF T=32 THEN 220

REM -~ INFLT GIVEN VALLE FOR FIRST HYPOTHESIS

FRINT "VYALLIE OF MEAN"S

INPLIT M

REM - COMPUTE T AND DEGREES OF FREEDOM FOR FIRST MHYPOTHESIS
A=(MOL)~MY#5RR(ROL) /V L))

B=R(1)~1

GOTO 420

REM -~ COMPUTE T AND DEGREES OF FREEDOM FOR SECOND HYFOTHESIS
A=(M{L)-M(2)) /SRR(L/R(L)+1/R(Z))

FEO B=R1)+R(2) -2

A0 A=A/SOR IR =1 #V L)Y+ (R(2)-1)#V ()Y /ED

A0 GOTO 420

A20 B=(V(1L)/RO1LY+V2Y/R2)) ™2

410 B=INT(R+O,5)

420 PRINT

A420 FRINT "T-VALLE = “3ARS(A)

440 PRINT “"DEGREES OF FREEDOM = "3R

450 END

143
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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.

0 F
The F-distribution

The area of the shaded region represents the percentile.

The F -distribution function is approximated using the following formula:

H

percentile

where: a,
a
as
a,

y =

d2 =

I - %(1 taytattayttayt) i +e(y)

196854
115194
.000344
.019527

. 2 2 2 L, 2\
A _ < \_ = _“ By &
(F (1 9d2) (‘ 9a’,))(9d1+ F 9d2)

degrees of freedom in numerator
degrees of freedom in denominator

0
0
0
0

2.5 - 10

What is the percentile on an F -distribution curve when the F -value is 0.474 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
F-VALUEY 0.474
DEGREES OF FREEDOM IN
DEGREES OF FREEDOM IN
FERCENTILE = 0.4%Z7

F-VALLE? 22.7
DEGREES OF FREEDOM IN
DEGREES OF FREEDOM IN
FERCENTILE = 0.9224

F-VALLE? ©

0)
NUMERATORT 1
DEMOMINATOR? 1S

NUMERATOR? =

DENGMINATOR? £
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HOGRAPHITS O

10 PRINT "F-DISTRIEBUTIONY

20 PRINT

O OPRINT "(TO END PROGRAM ENTER O) "

40 PRINT "F-VALLIE"S

S50OINPUT OF

HOOTFE F=0 THEN 240

70 FRINT "DEGREES OF FREEDGM IN NUMERATOR™:
2OOTMNPUT TN

20O FPRINT "DEGREES OF FREEDOM IN DENOMINATOR':
100 INPUT [

110 Xe=1

1% REM ~ COMPUTE LEZING INVERSE FOR OSMALL F-VALLUES
120 IF FJIL THEN 170

D1

140 T=02

Y=RBS( 1=k #2771 /3)=14+0) /S50R(E=*Z5(2/3)+.1)
IF T<4 THEN 270

Xz, 5/01+Y® (0O, 124254 +YH (0, 1151244+Y# (2, 44F-04+Y 20, QO19527))) )4
X=TRT (X3 10000+0, %) /10000

GOTO 2%0

YY4# (140, 08xY"4/T™32)

GOTO 240

REM — ADIIET IF INVERSE WAS COMFUTED

IF Fo=1 THEN 210

X=1-X

FRINT "FERCENTILE = "3i-X

FRINT

REM - RESTART PROGRAM

GOTO 40

ENLD

OPTION

You may prefer to compute the tail-end value (the area of the unshaded region in the figure above). The
necessary program changes are listed following the examples below.

What is the tail-end value on an F -distribution curve when the F -value is 0.474 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?
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F-DISTRIBUTION

(TO END PROGRAM ENTER O)

F-VALUE? 0.474

DEGREES OF FREEDOM IN NUMERATORT 1
DEGREES 0OF FREEDOM IN DEMOMINATORT 1S
TAIL END VALUE = 00,5043

F-VALLE? 23,7

DEGREES OF FREEDOM IN NUMERATOR?
DEGREES OF FREEDDM IN DENDMINATOR? &
TAIL END VALLUE = 1,4E-0Z

(XY

F—-VALUE? O

1 REM - OPTION 210
2 GRAPHICS O
10 FRINT "F-DISTRIBUTION"

200 X=1-X

210 FRINT "TAIL END VALUE
F20 PRINT

REM — RESTART FROGRAM
GOTO 40

ENI

SOME COMMON BASIC PROGRAMS — ATARI
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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(62170166|68{67|69|71
Son|68|66]68]65|69|66(68(65]71|67{68(70

Height in Inches

LINEAR CORRELATION COEFFICIENT

NUMBER OF FOINTS? 12

Y OF FPOINT 17 £5,468
OF POINT 2% &3, 46
0OF FOINT 237 47,48
OF POINT L4, 65
OF FOINT LS, &9
OF FOINT VRN Y
OF FOINT 70, LG
oF FPOINT by £
OF FOINT 2% &2,71

OF POINT 107 47,47
OF FPOINT 117 49,468
OF FOINT 127 71,70

3

BEAESE

O 00 N B o
3

P Y Y L )

¢ D D XX XK D X K X XXX
<<€ << <<

CORRELATION COEFFICIENT = 0.7027844322%

S GRAPHICS O

10 FPRINT “"LINEAR CORRELATION COEFFICIENT®
20 PRINT

30 PRINT "NMUMBER OF POINTSY:

40 INFUT N

@2 REM - ENTER COORDINATES OF DATA POINTS
100 FOR I=1 T N

110 PRINT "X.Y OF POIMT "513

120 INFUT X,Y

12% REM — ACCLUMULATE INTERMEDIATE VALLES
130 JI=0+X

140 E=F+Y

150 L=l 4+X"~2

140 Ms=M+Y™2

170 R=R+X#Y

180 NEXT I
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129
120
200
210
215

220

REM - CALCULATE COEFFICIENT,. PRINT
Rz= (N#R— 3K /50RO ONFL - 2) # (N#M—$"2) )

FRINT

FRINT "CORRELATION COEFFICIENT
FRINT R2

END

?

SOME COMMON BASIC PROGRAMS — ATARI
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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
equation 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 inches and 72 inches male student weigh?

Height (inches)! 71 | 73 | 64 [ 65 | 61 [ 70 {65 | 72 | 63 |67 | 64
Weight (pounds){ 160 | 183|154 | 168 | 159 | 180 [ 145 [210]132|168 | 141

LINEAR REGREZSION

NUMBER OF ENOWN POTNTS? 11
XY 0OF FOINT 17 71,140
Xo¥ OF POINT 27 732,183

X ¥ 0OF FPOINT 37 44,154
X ¥ 0OF FOINT 47 &5, 1463
Xo¥ 0OF POINT 57 41,159
XY 0OF POINT &7 70,120
X ¥ OF POINT 77 45,145
X.¥ OF FOINT &7 72,210
XY OF FOINT 2% 432,132
Xo¥V OF POINT 107 47,1463
XY OF FOINT 117 &44.141

FOX) = ~-106,308628 + (4,04747608 % X)

COEFFICIENT OF DETERMINATION (R™2):
0, 55462451054

COEFFICIENT OF CORRELATION:
0. 7452184133

STANMDARD ERROR OF ESTIMATE:
15.41444244

INTERFOLATION: (ENTER X=0 TO END)
X =7 70
Y 1745144697

]

X =7 72
Y 184, L0445

Y

H
i

X =7 0
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BOGRAPHIICE O

10 PRINT "LINEAR REGRESSION®

S0 PRINT

20 PRINT "NUMBER OF ENOWN FOINTSY:

40 INFUT N

T2 OREM — LOOF TO ENTER COORDINATES OF FOINTS
100 FIOR I=1 TO N

110 PRINT "X,¥Y OF FOINT "313

120 INFUT X,Y

18% REM - ACCUMULATE INTERMEDIATE SUMS
130 d=04X

140 E=k+Y

150 L=l +X"2

140 MMy e

170 RI=RZ+X%Y

180 NEXT I

L5 REM — COMPUTE CURVE COFFFICIENT

120 B=INSR2=k&.1) / (Nt~ 00

AO0 A= (E-F#1) /N

e FRINT

FRINT “"F(X) = “s@as" + ("3;R:3" % X)©
REM — DTUMPUITE REGRESSION ANAYLYSIS
d=REs (R % /N

M=M~f ™2 AN

250 K=

260 FRINT

E270 RE=A/M

250 FRINT "COEFFICIENT OF DETERMINATION (R&Z)Ysv
2 PRINT R2Z

¢ FRINT

FRINT "COEFFICIENT OF CORRELATION:®
221 PRINT SR R2)

e PRINT

FRINT "STONDARD ERROR OF ESTIMATE:®
FPRINT SR/ (N-2))

FRINT

* REM — ESTIMATE Y-COORDINATES OF POINTS WITH ENTERED X~-COORDINATES
FRINT "INTERPOLATION: "3

FRINT "{(ENTER X=0 TO ENI"

FRINT "X ="

INFLUT X

REM - RESTART OR END PROGRAMT USER INFUT REGUIRED
IF X=0 THEN 320

FRINT "Y = "“;A+E#X

PRINT

GOTO 320

ENID
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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:

yEcotax tax,t...a,x,

= dependent variable
¢ = constant
ag, a,, ..., a, = coefficients of independent variables x,, x, ,.., x,

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 variables.

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),S(N+1),TAN+I),AC(N+],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[8T9Te 108 o[9[
Height [48 4944 ]59[55(51]55]50
Weight [5955[50(8061[75[67]58

MULTIFLE LINEAR REGRESSION

NLIMBER OF KNOWN FPOINTS? &
# OF INDEFENDENT VARIARLESY 2
POINT 1

VARIARLE 17 &

VARIABLE 27 48

DEFPENDENT VARIARLE? 59
POINT 2

VARIARLE 17 9

VARIARLE =27 4%

DEFENDENT VARIABLE? S5
POINT 2

VARIABLE 17 &

VARIARLE 27 44

DEFENDENT VARIARLE? S0
FOINT 4

VARIARLE 17 10

VARIABLE 2% 5%
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DEFENDENT VARIARBLET &
FOINT S

VARIARLE 17 =
VARIABLE 27 5%
DEFENDEMT VARIARLE? 41
FIOINT &

VARIABLE 1% %

VARIARBLE 2% 51
DEFENDENT VARIARLE? 75
FOINT 7

VARIARLE 17 %

VARIARBLE 27 55
DEFENDENT VARIABLET &7
POINT =

VARTABLE 17 7

VARIARLE 27 S0
DEFENDENT VARIABLE?T 52

LR
—
!

EQATION COEFFICIENTS:

CONSTANT: —15.70212742
VARIARBLE (1) 2,42035107
VARTARLE (2): O, 24324624102
COEFFICIENT OF DETERMINATION (R™2):
0.7157091735
COEFFICIENT OF MULTIPLE CORRELATION:
0. 245952454
STANDARD ERROR OF ESTIMATE:

P S 8= o= B

INTERFOLATION: (ENTER O TO END PROGRAM)
VARTARLE 17 7

VARIABRLE 27 51

DEFENDENT VARIABLE = 52,.17021281

VARIARBLE 17 O
DOGRAPHIOCS O

10 FRINT "MILTIFLE LINEAR REGRESSION
20 FRINT

2% REM - SET ARRAY LIMITS TO X(N+1), S(N+1), T(N+1)> A(N+1.N+2)

30 DIM X(2), 502, T(?),A(7,10)

40 FRINT "NUMBEFR OF ENOWN FOINTS":

SOOINPUT N

&HO O FPRINT "# 0OF INDEFENDENT VARIARLES":

O O INPUT Y

20 Xi1)=1

@20 FOR I=1 Ta N

100 FPRINT "FOIMT "31

110 FOR =1 TO V

112 REM — ENTER INDEFENDENT VARIABLES FOR EACH FOINT
120 PRINT " VARIARLE "33

130 INPUT X1

13z Xol+i)=X1

140 NEXT .

149 REM - ENTER DEFENDENT VARIABLE FOR EACH FPOINT
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150 PRINT " DEFENDENT VARIARBLE":
140 INFLUT X1

TaAZ XU+ 2)y=X1

14% REM — FOFLILATE A MATRIX TO RBE USED IN CURVE FITTING
170 FOR k=1 T Y+

180 FOR L=1 T U+2

120 AR Ly =A0 L) +X (D)X (L)

SO0 SR =AEL V)

210 MEXT L

220 NEXT K

SV =5 MR+ X (V2T

NEXT I

P REM - STATEMENTS 250 TO S00 FIT CURVE BY SOLVING THE SYSTEM OF:
REM — LINEAR EQUATIONS IM MATRIX AO)
FOR I=2 TO V+i

TCIY=A(L. 1)

NEXT I

FOR I=1 T U+l

d=1

IF ACH IY<IH0 THEN 240

RREC B |

IF =Y+l THEN 200

FPRINT "NOOLUNIOUE SO UT 0N

GOTO 210

FIORG k=1 T U+2

B=fA(T.K)

ACTE)=AG1EK)

A, K =R

MEXT K

A Z=1/A/0I,1)

400 FiIe k=1 T V+2

410 AT E)=Z#AI,E)

420 NEXT K

450 FOR =1 T V+i

440 IF =1 THEN 4%0

450 Zm=- Q( PN )

440 FOR E=1 T V+2

470 ACLEI=AGLEDI+Z®#A(I,E)

4530 NEXT K

420 NEXT .}

SO0 MEXT I

510 FPRINT

520 PRINT “"EQUATION COEFFICIENTS:
[2% PRINT ¢ CONZTANT: "5A(1,V+2)
520 FOR I=2 T0O V+1

D40 FPRINT "VARIABLE ("3I-13"): “3sA{I.,V+3)
[E0 NEXT I

D60 P=0

[70 FOR I=2 T V+1

S20 P=FP+A(IV+2) 8 (S(ID)-T(I)#S(1)/N)
S50 NEXT I

HOO R=Z3(V+2)-3(1)"2/N

10 Z2=R-P

AH20 L=N-V-1

L30 I=F/V
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HA40
&S50
EEO
b
&HTO
A75
ryain)
AR
L0
700
701
710
V2O
750
740
745
TEHO
7EO
770
720
720
VAR
S00

=10

SOME COMMON BASIC PROGRAMS — ATARI

PRINT
I=F/R
PRINT “COEFFICIENT OF DETERMINATION (R&Z):™

FRINT I

FRINT "COEFFICIENT OF MULTIPLE CORRELATION:
PRINT SROD)

FRINT “"STANDARLD ERROR OF ESTIMATE: "
PRINT SQROARS(Z/LL))

FRINT

REM - ESTIMATE DEFENDENT VARIAEBLE FROM ENTERED
FRINT "INTERFOLATION: "3

FRINT "(ENTER O TO END FPROGRAM)Y
P=A(1,V+2)

FOR J=1 TO V

PRINT "VARIABLE "“s.i3

INFUT X

REM — TEST FOR END OF FROGRAM

IF X=0 THEN 210

F=F+AG0+1, V+2) %X

MEXT .J

FRINT "DEFENDENT VARIAELE = ";F
PRINT

REM — RETLRN FOR MORE DATA

GOTD 710

END

INDEFENDENT VARARLES
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Nth Order Regression

This program finds the coefficients of an Nth order equation using the method of least squares. The
equation is of the following form:

=
|

Sctaxtaxt+ .. axn

= dependent variable
¢ = constant
a,, a,, ..., a, = coefficients of independent variables x, x2, ..., x7, 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+]), R(D+]1,D+2), T(D+2)

where D = maximum degree of equation.

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.|20 [ 30 | 40 | 50 | 60 | 70
Stopping distance | 54 | 90 [ 138 | 206|292 | 396

M TH ORDER REGREZSSION

DEGREE OF EQUATIONT 2
NUMBER 0OF ENOWN FOINTZ? &

X, ¥ OF POINT 17 20,54
Xo¥ OF POINT 27 320,70
X, ¥ OF POINT 27 40,138
X.¥ 0OF POINT 47 50,2046
Xo ¥ OF POINT 57 40,292
X, ¥ OF POINT &% 70,394
CONSTANT 41.7532171

1 DEGREE COEFFICIENT
2 DEGREE COEFFICIENT

~1.0%48477737
0, 08724468501

onon

COEFFICIENT OF DETERMINATION (R™2):
O PYRe250511

CORRELATION COEFFICIENT:

O, YRR L2E24E

STANDARD ERROR OF ESTIMATES
1.44%2323217
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INTERFOLATION: (ENTER O TO END)

X =7 55

247.277127

<
o

><
]
o d
<}

S GRAPHICS ©

3 PRINT "N“TH ORDER REGRESSION®

FRINT

P REM ~ SET LIMITS OF DEGREE OF EQUATION TO ACZD+1) . RODH1)D42) ., T(O+3),
REM — (WHERE D=MAXIMUIM DEGREE OF EQUATION)
B3O DM ACIZ)RO7.2),.T(E)

40 FPRINT "DEGREE OF EOUATION®S

S0 INPUT I

S22 OFOR X=1 TO 2#D+1

A OAX)) =0

54 NEXT X

525 OFOR X=1 TO D+3

Sh TX)=0

57 NEXT X

L0 PRINT "NUMBER OF ENCOWN FPOINTSUs

7O INPUT N

80 A(L)=N

@9 REM — ENTER COORDINATES OF DATA FOINTS
20 FOR I=1 TO N

100 PRINT "X.Y 0OF POINT "313

110 INPUT X,Y

11% REM - LINEZ 120 TO 200 FOPULATE MATRICES WITH A SYSTEM OF EQUATIONS
120 FOR =2 T 2xD+1d

120 ACHD=A01D+X"(J-1)

140 MEXT .

150 FOR k=i TO D+

1640 ROE,D+2)=T (KD +Y#X™(K-1)

170 T =T{E)+Y#X ™ (kK~-1)

130 NEXT K

190 T(D+2)=T(O+2)+Y "2

200 MEXT I

w20 REM - LINES 210 T 4%0 SOLVE THE SYSTEM OF EQUATIONS IN THE MATRICES
E10OOFOR =1 T O+1

220 FOR k=1 TO D+i

B30 ROGLE)=AGIE-1)

240 NEXT K

AE0ONEXT W

260 FOR J=1 TO D+1

270 FOR K= TO D+1

220 IF RO, D<CH0 THEN 220

220 NEXT K

F00 FRINT “NO LNIGIE SOLUTION®

310 GOTO 790

20 FOR I=1 TO D42

320 EZ=ROL 1)

240 ROI.I)=R{KE,I)

250 R(K,I)=3

260 NEXT I

370 I=1/R{1..0)




N TH ORDER REGRESSION

BEO
230
400
410
420
430
440
450
440
470
430
420
495
408
4o
=00
=10
Sl

D20

540
EEO
B0
570
F[A0
B0
&HOO
EHZO
£30
&40
432
LHE0
&H5Y
Ll
A
70
&7
AHZO
Aol
L5210
700
710
720
730
740
730
TEO
770
730
720

FOR I=
RO D)
NEXT I
FOR K=
IF kE=.1
=Rk
FOR I=
Rk 1)
NEXT I
NEXT K
NEXT .)
FIRINT
FRINT
FRINT
REM -~
Fiife o=
FRINT
FRINT
NEXT J
FARINT
REM -
Fr=0)
FOR .=
PR (
NEXT .l
Q=T (O
Z=0-F
T =pN--T1—
FRINT
=R A
FRINT
FRINT
FRINT
FRINY
FRINT
FRINT
FRINT
REM -
FRINT
FRINT
F=R(1,
FRINT
INPLIT
IF X=0
FIIR =
F=F+R(
NEXT .1
FRINT
FPRINT
GOTO A
END

1 TO D2
=Z#R (0. 1)

I T D+l
THEN 470
2 d)
1 70 D+2
=R{K, DY +Z#R01. 1)

" CONSTANT = "3
ROL, D42

FRINT EQUATION COEFFICIENTS
A O

g3t DEGREE COEFFICIENT = "3
ROHL.D+2)

COMPFUTE REGREZSION ANALYSIE

270 I+l
JH D2 R(TGH RN RT (1) /N)

2y-TC1)™2/N

1

"COEFFICIENT OF DETERMINATION (R&Z): "

A
"CORRELATION COEFFICIENT:®
SERGH

"STANDARD ERROR OF ESTIMATE: "
BER(Z/TD

COMFUTE Y-COORDINATE FROM ENTERED
"INTERPOLATION: "3
"(ENTER O TO ENDD)™
D+
IIX =I);
X
THEN 720
1 7 D
ST O+ ) X

IIY - H;Fl

20

X—-COORDINATE

157
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Geometric Regression

This program fits a geometric curve to a set of coordinates using the method of least squares. The
equation, 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 give the pressures of a gas measured at various volumes in an experiment. The
relationship 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=crK

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 1 51.0 | 39.2 [ 30.2 1 19.6 | 10.5

GEOMETRIC REGRESSION

NUMBER OF ENOWN POINTS? 4
Xo¥ 0OF POINT 17 56.1,57

Xo¥ OF FPOINT 27 40.7,51

Xo¥ OF FOINT 27 73,.2,39.2
X, Y OF POINT 47 T o T
X ¥ OF POINT 57 12¢ 2 19, 4
X.Y 0OF POINT &7 187.5,10.5

FEX) = 14103, 5638 % X"—1, 401545585

COEFFICIENT OF DETERMINATION (R™2):

Q. PRIRBL02T7 A

COEFFICIENT OF CORRELATION:

O, PRI 2A01 237

STANDGRD ERROR OF ESTIMATE:
2. 6742331 T75E-03

INTERFOLATION: (X=0 T END)

X =37 20
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Y = 2W.R7Z4994

X =7 0

5 OGRAFHICE O

10 PRINT "GEOMETRIC REGRESZIONY

20 PRINT

TO PRINT "NUMBER OF ENOWN FOINTZUS

40 TNFUIT N

@9 REM - ENTER COORDINATES OF DATA FOINTS
100 FOR T=t1 TO M

110 PRINT “X.¥Y OF FOIMT "31s

120 INPUT X, Y

129 REM - ACCUMUNLATE INTERMEDIATE VALLES
130 Y=L iWi(Y)

140 X=LOG(X)

150t M
14O E=k-
170 L=l X3

120 M=MaY™2

190 RE=Rz+X#Y

200 NEXT I

207 REM —~ CALCULATE AND PRINT COEFFICIENTZ OF ECLIATION
B (N#FRZ-E#0) 7/ (Nl ™ 32)

A= (k-~Ex ) /N

FRINT

FRINT "F{(X) = "sEXF{(Aa)s" # X™"3R

REM -~ CALCIN.ATE REGRESSION ANALYSIS

dmReE (R AR /N)

M=M--p 2 /N

k=M

PRINT

Rz=0/M

FPRINT “"COEFFICIENT OF DETERMINATION (R&MZ) s

FRINT RZ

« PRINT

FRINT "COEFFICIENT OF CORRELATIONZ®

1 PRINT SOR(ORZ)

i FRINT

FPRINT "STANDARD ERROR OF ESTIMATE: "

FRINT SR/ (N-2))

 FRINT

FRINT

REM - ESTIMATE Y-COORDINATE FRIOM ENTERED X~COORDINATE
FRINT "INTERFPOLATION: "3

FRINT "({X=0 T ENIN"

FRINT "X ="3

INFLIT X

REM — RESTART OR END PROGRAM? USER INFLUT REGQUIRED
IF X=0 THEN 410

FRINT "Y = "3;EXF(A)#X™R

FRINT

REM — RETLIRN FOR MORE DIATA

GOTO 350

ENID
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Exponential Regression

This program finds the coefficients of an equation for an exponential curve. The equation is in the
following form:

f(x) = aeP*
where @ and b are the calculated coefficients

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.

The table below shows the number of bacteria present in a culture at various points in time. Fit an
exponential curve to the data and estimate the number of bacteria after seven hours.

Number of Hours| 0 | 2 3 4 5 6
Number of Bacteria} 25 | 38 | 58 | 89 |135(206 | 315

EXFONENTIAL REGRESSION

NUMBER OF ENOWN FOINTS? 7
OF FPOINT 172 0,25

OF POINT 27 1,38

OF FOINT 27 2
OF FPOINT 47 =
OF POINT S7
OF FPOINT 47 5,204
OF POINT 77 &,3215

~

2 XX > XX X X X

L R I I )

<< << <<=<

24.92414401
0. 422375279

>
L

COEFFICIENT OF DETERMINATION (R&Z):

COEFFICIENT OF CORRELATIONS

1. 00000252

STANDARD ERROR OF ESTIMATE:
2. 28T LASATAE-OR

INTERFOLATION:
(X=0 T ENI

T 7

420, 037256

[}

X
Y



EXPONENTIAL REGRESSION

% GRAFPHICE O
10 PRINT "EXFONENTIAL REGRESZION"
20 PRINT

=0

40

FRINT "NUMBER OF KNOWN POINTSYS
INPUT N

=0 =0

L0
70

k=0
L=0

20 M=0

20

A

100
110
120
129
120
140
150
140
170
120
190
15%
200
210
220
230
240
el B
2E0
260
270
=280
290
200
302
208
=10

312

U3 L3 L
i-.'-l

SR D L Wk i-._:n b,

-
o

o

-

LU

S0 0 0y D D2

b

(I

s’

Lo D0
=
-]

i

O 00 N
s o

L
1)
Ko
"

Y]

2o
400
410

R&=0
REM ~ ENTER COORDINATES OF DATA FOINTS

FOR I=1 TO N

FRINT "X,Y 0OF POINT "313

INPUT X.Y

REM — ACCIMULATE INTERMEDIATE VALLUEE
Y= (H5(Y)

W= 04X

b=k +Y

L=L+X"2

M=M+Y "2

R2=R2Z+X#Y

NEXT I

REM — CALCULATE AND FPRINT COEFFICIENTS OF
R= (Ns#R2-k3#.0) / (N#L—0"2)

A= (k~-RB#. 1) /N

FRINT

FRINT "A "1EXF(A)

FRINT "E "sR

REM ~ CALCULATE REGRESZION TARLE VALLUES
=R (R2-A%E /N

M=M-k "2 /N

kE=M—.0

FRINT

Rz2=.4/M

EQUATION

FRINT "COEFFICIENT OF DETERMINATION (R™Z):™

PRINT Rz

FPRINT

FRINT “"COEFFICIENT OF CORRELATION:
FRINT S@R(R2Z)

FRINT

FRINT “STANDARD ERROR OF ESTIMATE:"
FRINT SOR(ABS(K/(N-2)))

FRINT

PRINT

REM - ESTIMATE Y~VALUE FROM ENTERED X-VALLE

FPRINT "INTERPOLATION:"
FRINT "(X=0 TO END)"

FRINT "X ="3

INPUT X

IF X=0 THEN 410

FRINT Y =Y35EXF{R)#EXF(B#X)
FRINT

REM — RETURN FOR MORE DATA
GOTO 250

END

161
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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.

Wearout (hours) Failure

CPU 15,000 0.00020
Terminal 3.000 0.00010
Disk 3,000 0.00015
Printer 1,500 0.00015

SYSTEM RELIARILITY

(TO END PROGRAM ENTER ©)
OFERATING TIME IN HOURS? 1000
NUMBER OF COMPONENTE? 4

COMPONENT 1
AVERAGE WEARDUT TIMET 15000
AVERAGE FAILLURE RATE? 2E-04

COMPONENT 2
AVERAGE WEAROUT TIME? 2000
AVERAGE FAILURE RATE? LE-04

COMPONENT 2
AVERAGE WEARDUT TIME? 2000
AVERAGE FAILLRE RATE? 1.5E-04

COMFONENT 4
AVERAGE WEAROLIT TIME? 1500
AVERAGE FAILURE RATE? 1.5E-04

1
]
1

SYSTEM RELIARILITY = 0. 1353352872

1
13
1K)

OFERATING TIME IN HOIRS? O

5OGRAPHICES O

10 PRINT "“SYSTEM RELIARILITY"®

20 PRINT

20 PRINT "(TO END FROGRAM ENTER O) "
40 PRINT "OPERATING TIME IN HOLURSY;
SO O INFUT T
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=52 REM ~ TEST FOR END OF PROGRAM

HOOIF T=0 THEN 230

70 PRINT "NIMEBER OF COMPONENTS:

20 INFUT N

2O I=0

w2 REM — ENTER DATA FOR EACH COMFONENT
100 FR I=1 TO N

105 FRINT

110 PRINT "“COMPONENT "3 i

120 PRINT "AVERAGE WEARDWIT TIME":

120 INFUT W

140 FRINT “"AVERAGE FAILLIRE RATE":

150 INPUT F

15% REM ~ INCLUDE EACH COMPFONENT IN RELIARBILITY
1460 T=Z+1/W+F

170 NEXT I

120 FRINT

& REM - CALCIULLATE RELIABILITY. FRINT
190 Z=EXF(-Z%T)

200 PRINT "SYSTEM RELIARILITY = ":37
210 PRINT

219 REM — RESTART PROGRAM

20 G0T0 40

ENI
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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 alteration of
this limit should be done in the following manner:

30 DIM S(N)

where N = the number of years for which figures are known.

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?

74

70—

50—
40—

30

1.000 Books Borrowed

AVERAGE GROWTH RATE,
FUTURE FROJECTIONS

NUMBER 0OF YEARS FIGURES ESTARLISHED? @

FIGURE: YEAR 17 24
YEAR 27
YEAR =7 4%
YEAR 47 4%
YEAR 57
YEAR &7 51
YEAR 77 40
YEAR 37 &2
YEAR 27T 74

AVERAGE GROWTH RATE

i
oy
[y
L]
0
)
N



AVERAGE GROWTH RATE, FUTURE PROJECTIONS

(EN
PR
PRO
FRO
5 G
10
15
20
2%
20
40
50
&0
70
20
@0
100
110
112
120
129
130
140
14%
150
140
170
120
120
192
200
=10
219

220
225
2E0
239
240
250
o285
260
270

N
2 0

-
L

]
o
oI
'

L3 0 B opg R R ORD

AR
bt e O D0 4
S S0

TER O TO END PROGRAM)
JECTED SALES FOR YEAR? 10
= 81,27

JECTED 5ALES FOR YEAR? 20

= 24%.87

JECTED SALES FOR YEARY O

RAPHICS O

FRINT "AVERAGE GROWTH RATE,"
FRINT "FUTLURE PROJECTIONZ?
FRINT

REM - SET ARRAY S TO THE NUMBER OF YEARS FOR WHICH FIGURES

DIM S(20)
FRINT "NUMBER 0OF YEARS FIGURES ESTARLISHEDM;
INFUT N
FOR I=1 TO N

IF Ix1 THEN 100
FRINT "FIGLURE: YEAR "313
GOTI3 110

PRINT " YEAR "3 13

INPUT X

S(I)=X

NEXT I

REM — INITIALIZE VARIABLES FIOR FIRST YEAR
T=LOG(S5(1))

V=0

REM — LOOP FOR REMAINING YEARSZ OF HISTORY
FOR I=2 T3 N

L=LOG(S(I))

T=T-+L.

V=U+(T~1)*L.

NEXT I

REM — CALCUILATE AVERAGE GROWTH RATE

A=L® 28V /(N-1)-T)/ (M) /7 (N+1)

G=EXP(A)—1

REM —~ ROUND OFF, PRINT

FRINT "AVERAGE GROWTH RATE = "3

PRINT INT(G#10000+0.5) /1005 "4

FRINT

REM ~ CALCLULATE AVERAGE ANNUAL GROWTH FACTOR
S=EXP(T/N-A®¥(N—-1)/2)

FRINT "(ENTER O TO EMD PROGRAM) M

REM -~ INPUT YEAR NUMRER

FRINT “"PROJECTED SALES FOR YEAR"S

INPUT Y1

REM -~ TEST FOR END OF FROGRAM

IF Y1i=0 THEN 320

REM ~ CALCILATE PROJECTED SALES FIGLRE
S1=8%(1+G)"(¥Y1-1)

REM - ROUND OFF. PRINT

PRINT " - it -
FPRINT INT(S1#100+0,5)/100

REM —~ RETURN FOR MIRE DATA
GOTO 240

END

165
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Federal Withholding Taxes

This program calculates the amount of federal income and FICA taxes withheld from one’s earnings.
You must provide employee information regarding marital status, the number of exemptions claimed,
the amount of taxable 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
automatically adjusts them to match your pay period.

Judy earns $900.00 per month. The payroll clerk is figuring her March paycheck. Judy is single and
.claims only herself as as a dependent. What amounts are withheld from her paycheck?
Dr. Berger has earned $2600.00 this month. So far this year she has grossed $26,000.00. She is

married and claims four dependents. What amounts will be withheld this month for the federal
government?

FEDERAL WITHHOLDING TAXES

MARITAL STATUS (1=SINGLE,2=MARRIED)? 1
WITHHOLDOING TAX EXEMPTIONZT 1

TAXABLE FAYT 200

YT TAXARLE PAY? 13200

TAXABRLE = $%00
INCOME TAX = $125.95
FICA = $55.17

MORE DATA (1=YES, O=NT 1

MARITAL STATUS (1=SINGLE,Z=MARRIEIDN?® 2
WITHHOLDING TAX EXEMPTIONST 4

TAXABLE PAYT 2400

YTIN TAXARLE FAY? 24000

TAXARBLE = $2400

INCOME TAX = $471.432

FICa = $0

MORE DATA (1=YES, O=NO)7T O

S GRAPHICS O

10 PRINT "FEDERAL WITHHOLDING TAXESY
20 PRINT

25 REM ~ THE FOLLOWING DATA CONTAINS
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REM —~ THE 1720 TAX TARLES FROM IRS

REM - CIRCULAR E. FPERCENTAGE METHOD,

REM —~ TARLE 7 (ANNUALL FPAYROLL) FOR

REM — SINGLE FERSDONS

DATA 15, 1420, 15, 332300,21, &200, 24

DATA 10200, 320, 14200,34, 17200,39

* DIATA 22500

REM — FOR MARRIED FERSONS

DATA 15,2400, 15, 400,21, 10200, 24

DATA 15000, 28, 12200, 32, 23400, 27

2 DATA 28900

REM - Fi=FICA RATE AS DECIMAL

30 Fil=0.04A13

5% REM — FZ=FICA CUTOFF AMOUNT

HO FE=25900

£ REM — WIsAMOUNT OF WITHHOLDING ALLOWANCE (ANNLIAL PAYROLL)
70 Wi=1000

7% REM - N=NUMBER 0OF FAY FERIODS PER YEAR

S0 N=12

2% REM - LOAD THE TAX TAEBLE ARRAYS FROM DATA TARLES
20O DIM FiLzas)

100 FOR I=1 T 22

110 READ F

112 F1(I)=F

120 NEXT 1

120 FRINT

12% REM — STATEMENTS 140 TO 210 REMUEST FERTINENT EMFLOYEE DATA
140 FRINT "MARITAL. STATUS (1=SINGLE.2=MARRIED)":
150 INFUT =

140 FRINT "WITHHOLLDING TAX EXEMFTIONZ Y

170 INFUT W

120 FPRINT "TAXABLE FAY":

120 INFUT P

122 REM — Y=TOTAL TAXARLE FAY THIS YEAR, EXCLLUDING CURRENT FAYUDHECE
200 FPRINT "YTD TAXABLE PAY"3

210 INFUT Y

219 REM — ANNUAL IZE CURRENT TAXABLE FAY., ADUUST FOR EXEMFTIONS
220 G=PEN-W1xW

230 Ti=0

23% REM — CALCULATE INCOME TAX

240 FOR I=2 T 7

250 X=2#l+14%(S~-1)-1

260 IF Go=F1(X-1) THEN 330

270 IF GHF1(X+1) THEN 300

280 Ti=TI+(G-F1(X~1))#F1(X=2)/100

20 GOTO 230

200 TI=TI+(FI{(X+1)=-F1(X=1))#F1(X=-2)/100

310 NEXT I

220 Ti=TI+(G~F1(X+1))#F1(X)/100

REM — ROUND OFF TO NEAREST CENT
TI=INT((T1/N)*100+0,.5) /100

T2=0

REM - CALCULATE FICA

IF Y:xF2 THEN 400

IF Y+F3>F2 THEN 290

~

g Y 3

-~ -
R R

RURE VI SR I (8 O oK ]
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N
D]

=
'

OO0 00 N
L

<

3 03 D0 G

w32

5
X
O

400
410
420
420
4z
440
450
440
470

SOME COMMON BASIC PROGRAMS — ATARI

T2=INT({(F#F1)#100+0,5) /100

GOTO 400

REM — ROUND OFF TO NEAREST CENT
T2=INT(((F2-Y)#F 1) #100+0,.5) /100
REM ~ FRINT RESULTS

PRINT "TAXABLE = $";P

FRINT "INCOME TAX = $"35T1

FRINT "FICA = $";7T2

FRINT

REM - RESTART 0OR END FROGRAMT
FRINT "MORE DATA (1=YES, O=ND)"3
INPUT 5

IF S=1 THEN 130

END
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Tax Depreciation Schedule

This program tabulates annual depreciation amounts. You can use the sum of digits method or any

declining 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.

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 (331,666.67 per year) at year

nine.

TAX DEPRECIATION SCHEDULE

FURCHASE PRICE? 27000
SALVAGE VALLIE? ©
LLIFE IMN YEART? 2
ENTER 1 FOR SUM OF DIG
2 FOR DECLINING BALANC
SUM OF DIGITE TAX
FRICE
SALVAGE VALLIE
NET DEFRECIATED
LIFE % YEARE

YEAR DEFRECTIATION
5400
4300
43200
2E00
2OO00
2400
1300
1200

£HO0

GNP DR e

I1T=,

ET 1
DEFRECIATION
F27000 '
%0

$27000

BAL ANCE
E21AO0
14200
12600
2O00
L0000
SLOO0
1500
&O0
0

MORE DATA? (1=YEZS, O=NID7T 1

PURCHAZE PRICE?Y 1200000

SALVAGE VALLIET 250000
LIFE IN YEARST 320
ENTER 1 FOR SUM OF DIG

IT=,

2 FOR DECLINING BALANCE? 2

METHODN IN %7 150
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DECLINING BALANCE TAX

NET DEFRECIATED
LIFE 20 YEARS

DEPRECIATION

PRICE 41200000
SALVAGE VALUE $250000

METHOD 150%

YEAR

G N D L R e

~
e’

DEPRECIATION

47500
45125
2BER.TS
40725, 31
2RLEY. 05
BLTS54.59
D414, 87
32171.02
D1512.47

BALANCE
FO2B00
BET7275
214504, 25
773730.74
7350%1.89
APRIIT L2
LLZ420.43
LR0247,.41
SYR736.74

SOME COMMON BASIC PROGRAMS — ATARI

SEITO00., 0%
S4032460,.09
S13342.0%

e fuk ke

R O

ENTER “C° TO CONTINUE? ©

13 2566741
14 242832, 75

4274674, 32
443221 .24
440126, 63
418120,.35
397214, 33

ITTEE2. 4

o~
o

DO S O B P Y

SR NS W

12 252425, 93
20 240561 .63
21 17028, 03 B2IBRZ, 55
N 16174, 68 BOT7 356,87
23 15346724 27193%, 03
e 14599, 4% 277289, 58
25 132462, 42 26352001

26 12174.01 2503244, 0%
27 12517.2 237226,.39
25 11891.24 2R2TRIH . B5
2% 112%946.73 2148433,77
=0 10721,.24 203904, 83

MORE DATA? (1=YEZ, O=NI)7? O

D OGRAFHICE O

HOTIM WH (1)

10 PRINT "TAX DEFRECIATION SCHEDULE®

PRINT

REM - ENTER INITIAL VALUE AND ROUND OFF TO NEAREST CENT
FRINT "PURCHASE FRICE":

INFUT v

V=INT(V#1004+0,5) /100

# REM - ENTER END VALUE AND ROUND OFF TO NEAREST CENT

A0 PRINT "SALVAGE VALLE";

A}
. iy
IRy B ]

III“
It

if i: VRN IR



TAX DEPRECIATION SCHEDULE

L
A
e e
‘v' . -~

WJi 0D 00

)
—

R

100
110
1ie
120

INFUT =
D=INT (S 100+0,5) 7100
REM -~ COMPUTE AMOUNT T0 DEFRECIATE
| EAV R
REM -~ ENTER LENGTH OF DEFPRECIATION
PRINT "LIFE IM YEARSZ":

INFLUT Y

FEM CHOOSE DEFPRECIATION METHOD
PRINT "ENTER 1 FOR SUM OF DIGITS. "
FRINT "2 FOR DECLINING BALANCE";
INMPLIT X
IF X=2 THEN 4%0
IF X1 THEN 120

¢ REM - RBY DUM OF DIGITES METHOD

FEM - R1 IS THE CIMULATIVE AMOUINT DEFRECIATED
Ri=0

NESR ]

GRAFPHICS O

2 FPRINT M SUM OF DIGITS TAX DEFRECTIATION®

RINT " FRICE $"3V
FRIMT " SALVAGE VALLUE $"3%5
FRINT M MET TDERPRECIATEDR 43
FRINT V-
FRINT © LIFE "sYs" YEARZM

FRINT

FRINT "YEAR NEFRECIATION BALANCE"

iyl

* N=1 1§

FOR I=1 T0O Y

A REM ~ CHECE FOR FULL SCREEN (22 LINES)

IF N/ZZ2E=INT{N/23) THEN GOSUR 200

REM - COMRFUTE DEFRECTIATION AND ROUND OFF T NEAREST CENT
Re2e 1w (Y-T+1) /7 ((Y+1)2Y)

R=INT(R#*100+0,5) /100

REM ~ ADCUMULATE DEPRECIATION

5 OR1=R1+R

REM - COMFUTE BALANCE TO DEFRECIATE
Ref1-R1

REM - TEST FOR COMPLETE DEFRECIATION
IF Br=0 THEN 410

Ri=R1+R

B0

FRINT I.R," "R

N==nN-+ 1

NEXT I

GRTH 700

t REM — RY DECLINING RALANCE METHOLD

REM — ENTER NECIINING BALANCE PERCENT
FRINT "METHOD IN %"

TNFPLT M

REM - CONVERT FERCENT TO DECIMAL

M=M/ 100

REM — N COUNTS THE LINES PRINTED ON EACH FAGE
REM - R IS THE AMOUNT TO DEPRECIATE
Fe=D

GRAPHICS O

171
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570 PRINT " DECLINING BALANCE "
B71 PRINT "TAx®

575 PRINT ¢ DEFPRECIATIONY
B0 PRINT PRICE $"3V
S0 FPRINT ™ SALVAGE VALUE $"3%
A00 PRINT M NET DEPRECIATED $"3
401 PRINT V-5

10 FPRINT LIFE "3Y3" YEAREZM
A20 PRINT * METHOD "3M#1005 %"
20 PRINT

&40 FPRINT "YEAR DEPRECIATION RELANCE"

L4Z PRINT

L4722 N=11

45 FOR I=1 TO Y

REM -~ COMFUTE DEFRECIATION AND ROUND OFF T THE NEAREST CENT
RI=INT{(R¥M/Y)#100+0,5) /100

REM - ACCUMLLATE REMAIMING BALANCE
R=R-R1

FRINT I.R1." "3R

N=N+1

REM - CHECEK FOR FULL SCREEN (23 LINES)
IF N/ZZE3=INT(N/Z2Z) THEN GIESUR S00

NEXT I

FRINT

REM — RESTART 0OR END PROGRAMT

PRINT "MORE DATA? (1=YEZ, O=N0Q)";
INFLUT X

IF X=1 THEN 20

740 ENID

200 REM - SUBROUTINE TO WAIT FOR OFERATOR CLE TO GO TO NEXT SCREEN
205 PRINT

FRINT "ENTER “C° TO CONTINUE®S

INPUT Ws

FRINT

RETURN

ENL
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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.
When the program asks the question KEY RETURN WHEN READY? it is 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.

CHECE WRITER

DATE (MMODYY) T 30881

=== (T ENDI PROGRAM ENTER “ENL ) ——mmm
FIRET NAME OF PAYEE? MSBORNE %

LAST NAME OF FAYEET ASSOCIATES

AMOLINT OF CHECKT 4975.8%

FEY RETLURN WHEN READVY?

HEAVENLY BANK NO. 328
EMERYVILLE OFFICE _

4120 ASHBY AVENUE MARCH 8 1951
EMERYVILLE, CA 94601 \Q\\\Q\ng&\

AMOUN1 $ 4975.89
PAY TO THE ORDER OF OSBORNE & ASSOCIATES

FOUR THOUSAMD MINE HUMDRED SEVEMTY-FIVE DOLLARS AMD 89 CENTS

MIRACLE CORPORATION

1111 COUNTRY ROAD
COUNTRYVILLE, CA 94132

1328252158
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FIRST NAME- OF PAYEET FREIDA

LAST NAME OF FAYEE? ALEXANDER

AMOLINT OF CHECE? 103,75

FEY RETURN WHEN READY?

HEAVENLY BANK NO. 382
EMERYVILLE OFFICE

4120 ASHBY AVENUE MARCH 8 1981
EMERYVILLE, CA 94601 PR

AMOUNT $ 103.75

PAY TO THE ORDER OF FREIDA ALEXAMDER

ONE HUMNDRED THREE DOLLARS AND 75 CENTS

‘MIRACLE CORPORATION

1111 COUNTRY ROAD
COUNTRYVILLE, CA 94132

FIRST MAME OF FAYEET END

5 GRAPHICE O

HODIM FEZO), LE(R0) X$(10) . Z$ ()

7 REM - YO MLEET OPEN A CHANNEL T YOUR QUTPUT DEVICE.
2 REM - HERE WE QLITFUT TO THE SCREEN ("S:)

T OREM ~ YO MAY WANT TO QUTFUT TO THE PRINTER ("Fi1'),

10 REM - OR ANOTHER PORT ("Rp:')

11 REM - IF YO QUTFUT TO ANOTHER FORT ("Rn"),
12 REM - YO MUST ADD THE FOLLOWING LINE
12 REM - T THIS PROGRAM:

14 REM — "1% XIOD 40,#1.0,0,"Rp:"

1% REM

1o OFEN #1,%,0,"s5:"

20 PRINT "CHECKE WRITER®

25 PRINT

30 DATA ONE, TWO, THREE . FOUR, FIVE, SIX

40 DATA SEVEN, EIGHT.NINE, TEN, ELEVEN

41 DATA TWELVE: THIRTEEN, FOURTEEN

SO DATA FIFTEEN, SIXTEEN, SEVENTEEN

@21 DATA EIGHTEEN, NINETEEN, TWENTY

A0 DATH THIRTY,FORTY.FIFTY.SIXTY

A1 DATA SEVENTY,EIGHTY, NINETY

70 DATA JANUARY . FEBRUARY , MARCH, AFRIL
DATA MAY. JLINE. JULY, AUGUST , SEFTEMRER
DATA DCTORER. NOVEMRER » DECEMRER

w2 REM - ENTER DATE WITHOUT COMMAL,

REM — DAY AND YEAR MUST CONTAIN TWO DIGITS
FRINT "DATE (MMODYY)";
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100 INFUT D

110 FPRINT "eee—— (T END FROGRAM "3

111 PFRINT "ENTER “ENDC)——ee--t

120 PRINT "FIRST NAME OF FAYEEY:

130 INFUT Fé

125 PRINT

12% REM ~ END PROGRAOMT?

140 IF FE&="END" THEMN 7%0

150 PRINT "LAST NAME OF FAYEE":

160 INFUT LE

145 FPRINT

170 PRINT "AMOLUNT OF CHECE"S

INFUT A

FRINT

REM —~ INSERT BlLANE CHECE IN PRINTING DEVICE,
REM - EEY RETURN WHEN READRY 7O FRINT CHECE
=0 FRINT "EEY RETURN WHEN READY":

DO INPFUT 2%

REM - SEFPARATE DATE INTO MONTH. DAY. YEAR FIGLRES
MI=INT I/ 10000)
DZ=INT((D-T11#10000) /100)

DE=INT (D~ (1 #1004+02) #100)

OE=NZ+1200

RESTORE

REM -- REALD THROLWGH DATAS TO CORRECT MONTH
 FOR O E=1 TO 27+D1

i READ X#

o NEXT K

259 REM - FRINT DATE

260 PRINT #1,,,X$s3" "sDzst, "sii:

28% REM — PRINT DATE TWICE: FIRST TIME FOR SHADED ROX
270 FPRINT #1,,,."$%"35A

;:.'::::D F'F\'INT #1 %2 " " H ‘:‘1

20 PRINT #1

200 FPRINT #1.F$5" “3l%

210 FPRINT #1

= REM — IZ AMOLUNT OF CHECE VALIDY

IF =0 THEN 770

Al=A

REM -~ AMOUINT IN THOLEANLDE?
N1=INT{(A1/1000)

REM — CAN'T PRINT AMOUNT OVER w2999, 9%
IF Ni»92 THEN 770

IF Ni=0 THEN 32320

GOSUR 440

FRINT #1535 "THOILEEAND “s

ALl=A1-N1#1000

REM - AMOLINT IN HUNDREDS=S?T
N1=INT(A1/100)

IF Ni=0 THEN 440

GOSLIB 440

FRINT #1s "HUNDRED "3

Al=A1-N1%#100

REM AMOUNT IN ONES OR TENZ?

N1=INT(A1)

et
oo 00

s R D

i
1
1"‘
i
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440
470
4520
4203
S00
=10
=W
=20
S
SR0
540
SE0
B
S5L0

<

SN0
-

R

T

. ~,
e

I t

D O IR ]

DI I I R

SR R R R N NI & S
fnnn OB 0r g R R

[
T
fed

R

01 P e D

r3=de
GO
700
710
711
71z
713
720
TR0

R R
RV IR I

NN NN

n

=0
75
7EO
770
7E0
70

IF N1Z20O THEN 4%0

IF Ar=1 THEN SO0
GOTO 510

GOSUR &40

FRINT #1s3"D0OLLARS "3
Al=A1-N1

REM — AMY CENTS?

IF A1<0.01 THEN 400
REM ~ IF AMOLUNT IS
IF A<l THEN 550
FRINT #1i:s"AND "3
Al=INT(AI#100)+0.5/100
REM — CENTS ARE FRINTED
FRINT #13sINT{A1)s "
REM ZPACE OFF
FPRINT #1
FRINT #1
FRINT #1
FRINT #1
FRIMT #1
FRINMT #1

REM -~ RESTART PROGRAM

GOTO 120

REM — SUIBROUTINE TO GET WORDS
IF N1D21 THEN 730

RESTORE
FOR k=1
READ X%
NEXT kK
FRINT #15X$3
AZ=NI-TNTMI /7101310
IF A2=0 THEM 74&0
FRIMT #15"-"3
RESTORE
FOR k=1
REAT X%
NEXT K
GOTO 750
RESTORE
FIdR E=1 T N1

READ X%

NEXT K

FRINT #13X%s3" ;3

REM ~ END OF SURRDUITINE
RETLIRN

FRINT ,"#exaxU0I0essss”
GOTO 570

END

CENTS ONLY, DON-T PRINT

IN NUMERIC
CENTSY
OF CHECE

FORM

FOR NUMBERZ

T (N1-20) /10420

TO A=

SOME COMMON BASIC PROGRAMS — ATARI

“AND
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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.

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

25c./Ib
15 tsp./oz.
2 c./lb.

6 tsp./oz.
2 c./Ib.
12/doz.

4 c./qt.

3 c. flour

3Y, tsp. baking powder
I/, c. sugar

1Y, tsp. salt

4 c. butter

1 egg
% c. milk

3 pt. strawberries
Y, pt. whipping cream

RECIFE COET
MUMBER OF INGREDIENTZ? 2
INGREDITENT 1:

STORE COST FOR BULE UNIT? 1.5%
NMUMBER OF LINITS IN BULET 5

RECIFE LINITS FER BULE LINIT? 2.5
NUMBRER OF RECIFE UNITS NEEDED? 3

INGREDIENT 23

STORE COST FOR BULE UNIT? O.43
NUMBER OF UNITS IN BULEK?T 4
RECIFE IINITS PER BLULE UNIT? 15
NUMBER OF RECIFE UNITS NEEDED?

INGREDNIIENT =t

STORE COST FOR BULE UNITT 1.24
NUMBER OF LUNITS IN BULET? 5
RECIFE UNITS FER BULE LUNIT? 2
NUMBER OF RECIFE UNITS NEEDED?

INGREDITENT 4:

STORE COZT FOR BULE LNITY 0,29
NUMBER OF LNITS IN BULE? 1
RECIFPE UNITES FER BLLE UNIT? %4
NUMBER OF RECIPE UNITS NEEDEDT

2 ]~

e Lt

0025

$1.59

0.43
1.24
0.29
1.49
0.75
0.40
0.49
0.59

5 1b.
4 oz.
51b.
1 1b.
I 1b.
| doz.
1 qt.
I pt.
Y5 pt.
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INGREDIENT 5

STORE COST FOR RULE UNIT? 1,49
NUMBER OF LIMITS IN RBULE? A
RECIFE LINITS PER BULEK UNIT? 2
NIIMBER OF RECIFE UNITS NEEDEDT

ITNGREDIENT 4@

STORE COST FOR RBULE UNIT? 0.75
NUMBER 0OF UNITS IN BULE? 1
RECIFE UNITE FPER BULE UNIT? 12
NUMBER OF RECIFE UNITES NEEDED?

INGREDIENT 7=

STORE COST FOR BULE UNIT? 0.4
NLUMBER 0OF LNITS IN BUILKE? 1
RECIFE UNITS PER BULE UNIT? 4
NUMBER OfF RECIPE UNITS NEEDEDT

INGREDIENT &

STORE COST FOR BULE UNIT? 0,49
NUIMBER OF LUNITS IN BULK™ 1
RECIFE UNITS FER BULE UNIT? 1
NUMBER OF RECIPE UMITS NEEDEDT?

IMGREDIENT s

STORE COST FOR BLULE LUNIT? O.5%
NUMBER OF UNITS IN BUOLE? 1
RECIFE LINITS FPER BULE UNIT? 1
NUMBER OF RECIFE LUNITS NEEDED?

NUMEBER OF SERVINGZS?

fax}

TOTAL COST FOR ONE RECIFE = 4
COST FER SERVING = $0, 38
CHANGE NUMBER OF SERVINGS
(1=YES, O=NI)7T 1

NUMBER OF SERVINGS? 12

ot

TOTAL COST FOR ONE RECIPE
COST PER SERVING = $0,25

]

$3

CHANGE NUMBER 0OF SERVINGS
{(1=YES, O=NI)7? O

5 GRAFHICES O
10 PRINT "RECIFE COsT"
15 PRINT

0. LELELLT

X
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1% REM - STATEMENTS 20 TO 180 REDUEST USER INPUT
20 FRINT "NUMBER OF INGREDIENTS:

FO OINFUT N

¥ REM — LOOF TO REQUEST DATA FOR EACH INGREDIENT

40 FOR I=1 TO N
S0 FRINT



RECIPE COST

&0 PRINT
70 PRINT

0 INFUT O

20 PRINT
100 INPUT
110 FRINT
111 PRINT
120 INFUT
130 PRINT
131 PRINT
140 INFUT
14% REM -

YINGREDIENT “3Izhs®

"STORE COST FOR BULK UNIT":
"NUMBER OF UNITS IN BULK":
i e e
"RECIFE UNITS FER "3
“BULK UNIT":

F o
"NUMBER OF RECIFPE
"UNITS NEEDED";
R , = s -
SUM COST OF EACH INGREDIENT FER AMOLUNT LISED

150 P=P+Z/1L1/F#R

160 NEXT
1645 PRINT
170 FPRINT

130 INPUT

1#0 PRINT
i9% REM -
200 PRINT
201 PRINT
205 PRINT
210 PRINT
215 PRINT
220 FRINT
REM -
FRINT
FRINT
INPUT
IF N=
END

I

"NUMBER OF SERVINGS™S

ROUND OFF COSTE TO NEAREST CENT. PRINT RESULTE
"TOTAL 25T FOR Y3

"ONE RECIFE = $"3

INT(P3#100+0.5) /100

"COST PER SERVING = '3

INT(P/5%100+0,.5) /7100

CALCULATE ALTERNATIVE FPRICE FER SERVING
"CHANGE NUMBER OF SERVINGS

"{i=YES, O=NO)";

N

1 THEN 170

179

OPTION

As you become familiar with the operation of this program you may wish to shorten it by entering the

information required for each ingredient on one line. The necessary program changes 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 COST

NUMBER OF

INGREDIENTS? &

INGREDIENT 1:

- [l TR T T D]
2 1-~.."."’1-..'1.-:f-~..‘7~..-
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INGREDIENT 2:
T 0,47, 4,15, 3,25

INGREDIENT 2
* 1-....4'.--'1..' 5‘:.3._...

INGREDIENT 4:
0.2 1,4, 1,25

INGREDIENT S:
7 1.49,1,2,0.5

INGREDIENT &:
T 0.75,1,12.1

INGREDIENT 7:
T 0.4,1,48,0, L66L6467

INGREDIENT 33
T 0.4%,1,1,32

NUMBER OF SERVINGZ? 2

TOTAL COST FOR ONE RECIFE = $2.41
COsT PER SERVING = $0,3

CHANGE NUMBER OF SERVINGES
(1=YES, O=NI)7T 1
NUMBER OF SERVINGET 12

TOTAL COST FOR ONE RECIPE
COST PER SERVING = 0.2

$2.41

]

(1=YES, O=NI)YT O

1 REM — OFTION SS5-70
T GRAPHICS O
1(? FRINT “"RECIFE COST"

=0 FRINT

‘55 Hﬁ“ o &NTEH CalhhFy R

56 REM ~ HHEIF(E fZ&f”‘QST f’FQﬁ Bﬂtj‘f LUNIT
57 REM - '
582 REM -
5% REM - =NLI
40 PRINT "INGREDIENT
7O INPUT U FaR - e o o

14% REM - SUM COST OF EACH INGREDIENT PER AMOUNT LISED

260 END



181

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
traverse, 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
program 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.

4
-|= Quadrant numbering scheme. Note angles
are measured from the North-South line.

S

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.

H Radius
8
3
Chord
~| ArC Radius
Tangent 5
2 Tangent

Bearing of Tangent = Bearing of Chord +-g—
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The bearing of the second radius is from the center of the arc to the other end, and the distance is
entered 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 (or less). Following the last entry in a set, you can correct any leg in the set. You must enter both
auxiliary 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
cumulative 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.

1. S39°0°0"E @
149.83 ©

2. $39°0'0"E
50.00

3. N85°23'53"W
50.00

4. N85°23'53"W ®
114.32

5. NI°5'0"E ®
132,78

6. N46°0'0"E
14.00

7. S89°0'0”E \
25.46 @

MAF CHECE
OFEN (1) 0OR CLOSED (0O) SURVEY? O
NEXT SET OF LEGS:

LEG NOL. 1

RUADRANT . DEGREES, MINUTES, SECONDES

T2, FP.0,0

DISTANCE

(NEGATIVE IF OUTWARD RADILS) T 149,33
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LEG NO, 2

FHIATIRANT , DEGREES, MINUTES . SECONDS
TR, R, 0,0

U]-TANIE

(NEGATIVE IF OUTWARD RADILEY?T S0

LEG MO, 32

PLADRANT, DEGREES . MINUTES, SECOMDES
TO4,85,232,53

DISTANCE

(NEGATIVE IF OUTWARD RADIUS)Y? -50

LEG NO. 4

AUADRANT , DEGREES . MINUTES, SECONIE

T4, R, B, 5

DIISTANCE

(NEGATIVE 1F DOUTWARD RADIUZ T 114,32

LEG NO. 5

AUADRANT  DEGREES, MINUTES, SECONDS

T 1,1,5,0

OISTANCE

(NEGATIVE IF DUTWARD RADILS) T 122,78

LEG NG A

FUADRANT , DEGREES, MINUTESD, SECONDE
ol 4(:’- » D e

DISTANCE

(NEGATIVE IF OUTWARD RADIWE) T 14

LEG MO, 7

ik lF‘sI"FfoNI' DEGREE=. MINUTES, SECONDE

TR EY,0,0

Dl:lﬁNLE

(NEGATIVE IF QUTWARD RADIE) Y 25,44

LEG ND, =2

DUADRANT » DEGREES, MINUTES, SECONDES

P 0,0,0,0

CORRECT WHICH LEG IN THIS SET
(O=NO MORE CHANGES)? O

ORIGIN © /7 O

LEG/DIR. 1/ SE
i

AZIMUTH/DIST. = 141 O O / 149,83
DEL. N/DEL. E = —11&.430468 7/ 24.2911%94614
NORTHING/EASTING = ~114.43%42 / 94, 29119414

LEG/DIR. 2/ SE

AZIMUTH/DIST, = 141 O O / 50

DEL. N/UEL E = —I8, 85726511 7/ 31.44L6046025
NORTHING/EASTING = —-155.294%4% / 125.757254

FRESS “RETURNS FOR NEXT SET OF LEGS?
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AR 464

F= S0 =

LEG/DIR. 3
AZIMUTHADIST,

DEL N/DEL E
MORTHING/EASTING

LEG/DIR. 4 7/ NW

AZIMUTH/DIST, = 274 R& 7 /7 114,32

DEL. N/DEL E = W 17202002 / ~112,.95144
NORTHING/EASTING = —142, 113284 7/ -38. 033014

FREZS CRETURNS FOR NEXT SET OF LEGST

LEG/DIR. S/ NE
AZIMUTH/DIST. =

DEL N/DEL E = 1327
NORTHIMG/EASTING = —

LEG/DNIR. &L/ NE

AZIMUTH/DIET. 44 0 0 / 14

DEL. M/DEL E RCTEE2LTIY /10,0707
NORTHING/EASTING 0. 36219219/ —-25, 4518

W

FRESZ “RETURNS FOR NEXT SET OF LEGS?

LEG/DIR. 7/ =E

AZIMUTH/DIST, w100/ 25,44
GEL N/DEL E -0.444: 241 /
NORTHING/EASTING -0, 074 /

I

ANY MORE LEGS (1=YES, O=N)7? O
FLOT AREA IS5 12347.4721 =0, FT.

FLOT AREA 15 O. 306472039 ACRES

% GRAFHICE O

& TIIM WH (1)

10 REM - SURVEY CHECK

12 REM -~ FOR CLOSED SURVEY FOLLOW TRAVERSE CLOCKWISE
13 REM - KEEF PLOT T RIGHT OF EACH PERIMETER |_EG

14 REM ~ COMPUTE AUXILIARY LEGS A% RADII AT EACH

15 REM ~ ENDOF ARG, ARCCIE0 DEGREES

16 REM

19 REM ~ KO = NUMEER 0OF LEGS FER SET

RO K0=10

0 DIM BC10),L(10)

4% REM - R IS5 THE CONVERSION FACTOR FOR DEGREES TO RADIANS
S0 R=0, 0174532925

G2 REM -~ VALUE OF PI; FI=3. 14159345

BEOF1=3, 14159365

&0 FRINT “MAF CHECK": PRINT

70 PRINT “OFEN (1) OR CLOZED (0) SURVEY":

20 INFUT F
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20 IF F=0 THEM 120

100 PRINT "ORIGIN: NORTHING, EASTING"S
110 INPUT M E

120 PRINT

128 PRINT "NEXT ZET OF LEGH:™

124 PRINT

|25 G=H

D FOR k=1 TO EO

REM — INFUT BEARING ANDI DISTANCE FOR NEXT LEG
GOSUR 2000

FREM ~ IF BREARING IS O, END INPUT FOR THIS SET
IF Q=0 THEMN 170

% Gt ]

GITo 240

REM — ZERD UNIZED LEGE IM THIS SET

IF K=K0O THEN 230

FOR J=E+1 TO EO

R =0

L) =0

MEXT )

bl O

NEXT K

FRINT "CORRECT WHICH LEG IN THIS SET®
FRINT (O=MND MIRE CHANGES) S
INPUT K

REM — NOCHANGES IF O INFPUT

IF k=0 THEN 210

ko=~ H

GOSLR 2000

GOTO 240

REM — COMPUTE VALLUES AND FRINT TRAVERSE TARLE
GRAPHITE O

y FRINT "ORIGIN "sNs™ / "3E

FRINT

FOR E=1 TDO KO

L=l (KD

I=7+1

REM - CHECE FOR ARG

IF L1<O THEN 1100

IF L1=0 THEN %00

2 REM ~ COMPUTE NORTHING/EASTING INCREMENT (CONVERT BEARINGS FROM
REM -~ DEGREES TO RADTANS)

L=l (E)#COS (RO #R)

400 D=l (ED)#RIN(R ) #R)

410 Ne=N-+HL.

420 E=E+D

429 REM - INCREMENT AREA

430 A=A-ExL+N=D

440 FPRINT "LEG/DIR. UsHHES" /s

447 REM -~ FROM BEARING, DETERMINE DIRECTION
450 IF EB(E)=0 THEN 470

4460 GFOTO 470

470 FPRINT "N"

ASOQ GOTO 2320

490 IF RB(ED=20 THEN S10
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OO G070 S50
510 PRINT UNE"
|20 G0TO AR
SEROOIF BED)=%0 THEN S50
B[40 GOTO 570
S0 PRINT #gE®
HAO GOTO 2320
S70 IF BOEDYCI1I20 THEN 590
SEHOOGOTOD A1L0
S0 PRINT "SE®
AO0 GOTO 230
AH10 IF BOEDY=120 THEN 430
HZ20 GOTO ARO
FRIMNT "g@
GOT 8320
IF BEDY 270 THEN &70
GOTO A0
FRINT "o
GIOTO 830
IF BED=270 THEN 710
FOT 730
FRINT "@W"
GOTD 230
IF B(E)Z640 THEN 750
BOT0 770
FRINT "NW"
GOTO mR0
IF BED) =260 THEN 790
GTE 10
FRINT *NY
EOTO 830
BROEDY =R (K)~340
GOTD 450
REM — RREAE BEARING INTO DEGSREES, MINUTES, SECONDS
Dl=TINT(R(E))
Mi=(R(E)~D1)#40
M=INT(M1)
S=INTC(MLI-MY#AO0+0.5)
FRINT "AZIMUTH/DIST. = 'y
278 PRINT D1s™ “sM3" “"3S:1" /7 "sL(K)
d PRINT "DELL N/DREL. E = "3
FRINT Ls" / "3
FRINT "NORTHING/EASTING = "3
FRINT N3 / "3
S PRINT
20O LK) =L1
21 IF Z<2 THEN 200
295 PRINT "FRESS “RETURNS FOR NEXT SET OF LEGE"S
a0y £
7

INPLT WS

FRINT

ZeR =0

OO0 NEXT ®

P10 H=G

w20 FRINT "ANY MORE LEGS (1=YES, O=NO)";
PIOCINPUT L)
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240 IF L0 THEN 120
249 REM - NI AREA FOR OFEN SURVEY
w50 IF FL30 THEN 1000
2460 A=ARS(A/Z)
970 PRINT "PLOT AREA IZ "3As" S0, FT.Y
ZE0 PRINT
D90 FRINT YPLOT AREA IS "3 INT(A/43540%#100000000+0,5) /1000000005 " ACRES"
1000 GOTO 2280
1099 REM ~ CALCULATE CURVED LLEG AND FRINT ON TRANSVERSE TABLE.
1100 C=ARS(B(E)-RB{(K~-1))
1110 C=ABS(1380-0)
1120 D=1
1130 L{E)=D
1140 Al=C/1208P 1Dz
1150 Cl=2#D=*SIN(C/24%R)
1160 T=D (SEN(C/2#R) /005 (C/2%¥R) )
1170 BY=R(FI)-B(F-1)
1180 IF B?<-120 THEN 1210
11920 IF B2180 THEN 1210
1200 IF BY>0 THEN 12320
1210 A=A+A1
1220 GOTO 1240
12320 A=/-61
1240 Di=INT{D)
1250 Ml=(0-D1)#A0D
1260 M=INT(M1)
1270 S=INT((M1-M)Y*L04+0,50)
1720 PRINT " ARC: "
FELOPRINT Dis™ "sMs" "s&
FRINT "R= “sDs®" = “"314ls
PRINT " = "3C1s" T= "3T
FRINT
GOTO =% O
REM —~ INFLT DATA FOR ONE LEG
2000 BE)=0
2010 LAE)=0
20 PRINT "LEG ND, "iH+K
FRINT "GUADRANT, DEGREES, 3
FRINT "MINUTES, SECONDE"
TNPUT 2,1 M, 2
IF =0 THEN 2270
IF >4 THEN 2020
IF <0 THEN 2020
TF D0 THEN 2020
IF MZ0O THEN ZO0ZO0
IF S<0 THEN ZO020
BEY =D+ (M+5/460) /4O
IF RBOED 20 THEN 2020
IF =1 THEN ZZ20
FLROOIF =R THEN 2150
2140 GOTO 2170

S1AO 0
2170 =2 THEN 2170
2180 GOTO 2210
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B =120+R(K)
GOTO 2220
IF Q<4 THEN 2220

ROEDY=260-R(E)

FRINT "DISTANCE

FRINT "(NEGATIVE IF (WITWARD RALDITLIS) v s
INFUT X

=2 L EDY =X

FRINT

IF LAED>O THEN 2270

IF ARS(L (KDY CHARS(_(K—-1)) THEN 2220
RETLIRN

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, 1985 will be a Wednesday.

You must enter the date in numeric form and in the order of month, day, year. September 12, 1975
will be entered as 9,12,1975, making certain that commas, not slashes or dashes, separate the figures.

Cindy’s birthdate is March 4, 1953. On what day was she born?
Uncle Lon has an appointment on September 30, 1977. What day does that fall on?

DAy OF THE WEEK

(ENTER ©,0,0 TO END PROGRAM)
MONTH, DAY . YEARTY 2,4, 1952
WEDNESDIAY

MONTH. DAY, YEART 2,30, 1977
FRIDAY

MONTH. AY . YEART 0,0,0

S OGRAPHIOCS O

10 PRINT "DAY 0OF THE WEEE!"

20 FRINT

2% REM - REGUEST LISER INFUT

BOOFPRINT "(EMTER 0,0,0 T3 END FROGRAM) "
40 FRINT "MONTH. DAY, YEAR" 3

SOOTMPUT M. Y

S REM - TEST FOR END OF PROGRAM

HOOTF M0 THEMN 100

O OIF D0 THEN 100

BOOIF YO0 THEN 100

BOOGOTO BAO

=9 REM ~ NEED TO ADULET INFUT FOR CALCULATIONS?
1060 TF MEZ THEN 130

102 REM — ALUUET  TNFLUT

M=mM+12

Y=y

REM — CALCULATE DAY NUMRER

M=IMNTOONS7~IMNTIN/7) ) #7+0,5)

REM -~ FIND CORRECT DAY NUMBER. TRANZLATE 70 DAY. PRINT
IF NE:O THEN 120

FRINT "SATURDAY"

GOTO 240

IF N1 THEN 210

FRIMNT “SLUNDAYY

GOTO 340
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#10
220
230

240
250
2EO
270
230
290
300
210
320
230
3240
o4
350
B2E0

IF N>2 THEN 240
FRINT "MONDAY"
GOTO 240

IF N>2 THEN 270
FRINT “TUESDAY"
BOTO 240

IF N>4 THEN 200
PRINT "“"WEDNESDAY"
GOTO 240

IF N>S THEN =30
FRINT "“THURSDAY"
GOTO 2340

FRINT "FRIDAY"
PRINT

REM — RESTART FROGRAM
GOTO 40

ENI

SOME COMMON BASIC PROGRAMS — ATARI
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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, i.e., 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 entered 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 (such as 14,32,1975) has been entered. An incorrect answer is
likely to result.

John’s birthdate is August 8, 1951. How many days old will he be on his 30th birthday?

DAYES BETWEEN TWD DATES

FIRST DATE? 2,&,19%1
SECOND DATE? &,8, 1981
DIFFERENCE = 10952 DAYS

MORE DATA (1=YES, O=NI7T O

5 GRAPHICE O

10 FPRINT "DAYS BETWEEN TWI DATES®

20 FPRINT

2% REM -~ STATEMENTS 20 TO A0 REGUEST LISER INFUT
20 PRINT "FIRST DATE":

40 INFUT M1.D01.Y1

50 PRINT "SECOND DATE"S

LO 0 INPLIT Mz, D2, Y2

&9 REM — ZET VARIABLES TO RE WSED IN SUBROUT INE
7O M=M1

S0 D=

w0 Y=Y

100 GOSUB 230

10% REM — SAVE COMPUTED NUMBER OF DAYS IN N

110 N=A

119 REM - SET VARIARLES TOr BE USED IN SLUBROUTINE
120 M=M2
130 D=hz
140 Y=Y32
150 GosUR 2
1592 REM - C
140 N=A—-N
170 PRINT "DIFFERENCE = "“3Ns" Dayse

i

8
L.

I G2

CULATE DIFFERENCE AND FRINT
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13230 PRINT
189 REM - RESTART OR END FROGRAM? LISER INFUT REQUIRED
170 PRINT “"MORE DATA (1=YES, O=N)"s

200 INPUT X
210 IF X=1 THEN 20
21% REM - ENDN PROGRAM
EEO GOTO 440
227 REM — SUBROUTINE TO COMPUTE NUMEER OF DAYS FROM O/0/0/7 T M/DZY
228 REM — START WITH TEST FOR LUNFEAL DATE
229 BEM - G0y TO CORRECT TE=2T ﬂFFFNBINh ON NUMBER OF DAYS IN THE MONTH
E:BI:’ nN ” ‘?QT’“‘ “‘{77 ,&"D‘)a u:.'t,,”urlr ‘f‘qi"; ,&.ﬁ%{‘?; 34”: (:."(:7 > ;’:&!0 ¥ ::’.:4‘:’ 2 ::;’..".T-Q » t:a'{) k4 2(‘.\‘:)
240 PRINT "“IUNREAL LATE" .
249 REM - STOF CALCULATIONS, RE?URN‘TU MAIN PROGRAM
250 RETHRN S
Z25% REM -~ MONTH HAS =1 DAavys
2A0 IF D321 THEN 240 e
270 GOTO. ms0 S
27% REM - MONTH 1% FEBRUARY: A LEAF YEGR7?
280 IF Y/4<2INTLY/4) -THEN 210
220 IF Y/400=INT(Y/400) THEN 330
200 IF Y/100<FINT(Y/Z100) THEN 220
D07 REM — NOT A LEAF YEAR: MONTH HAS 28 DAYS
210 IF DEr2 THEN 240 iy
1% REM ~ A LEAF YEAR:; MONTH HAtS 29 navys
H20 IF D229 THEN 240 :
RO GOTO 250
287 REM ~ MONTH HAZ 20 DAYS
B840 IF D20 THEN 740
4% REM -~ TAEBLE OF MUMBER 0OF DAYS FROM FIRST OF YEAR TO FIRST NF EACH
MONTH
350 IATA ﬁ,?l,ﬁ?,70,120,151,181,212
DATA 243,275,204, 334
RESTORE
FOR 2=} T M
READ A
SEE NEXT &
?(W REM - GET NUMBER OF DAYS FROM JANUARY 1 TO FIRST OF MONTH FROM DATA
TAEBLE
379 REM - COMPUTE NUMBER OF DAYS FROM 0/0/0 TO M/0O/Y
280 A= h+Y%_L_+INF(Y’4)lDrijNT(Y/lﬂﬁ)!INT(Y/4HH)
@39 REM -~ POSSIBLY A LEAF YEART
R0 IF INT(Y/4)<:Y/74 THEN 450
407 REM - CONTINUE TEST FOR LEAF YEAR
410 IF Y/400=INT(Y/400) THEN 430
420 IF ¥Y/100=INT{Y/100) THEN 440
428 REM — IF MONTH IS JANLUARY TR FEELIARY, ADUIUET CALCLATED NUMBER OF
[AYS
430 IF M2 THEN 450
440 f=H-~1
449 REM — END 0OF SURROUTINE. RETURN TO MAIN FROGRAM
450 RETLRN
4460 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.

How many days are there between July 4 and Christmas?

DAYS BETWEEN TWO DATES

FIRST DATE? 7,4,1977
SECOND DATE?Y 12,23%5,1977
DIFFERENCZE = 174 DAY=

MORE DATA (1=YES, O=NO)T O

1 REM — OPTION 100, 150, 223-3240
S GRAFHICE O
10 PRINT “DAYS BETWEEN TWI DATES"

20 Y=Yl
100 GOSUR 250
109 REM - SAVE COMPUTED NUMBER OF DAYS IN N

140 y=vyz

150 GOSUB 350

155 REM — CALCULATE DIFFERENCE AND PRINT

237 REM ~ SUBROUTINE TO COMFUTE NUMEER OF DAYS FROM 0/0/0/ TO M/DV/Y

(Delete lines 228-340)
34% REM - TABLE 0OF NUMBER OF DAYS FROM FIRST OF YEAR T0 FIRST OF EACH
MIONTH

450 RETURN
4460 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
program are as follows:

1 Inches to centimeters
2 Feet to centimeters
3 Feet to meters
4 Yards to meters
5 Miles to kilometers
6 Teaspoons to cubic centimeters
7 Tablespoons to cubic centimeters
8 Cups to liters
9 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

You must provide the value of the anglo measurement and the number of the conversion (1-17as
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

ANGLD TO METRIC

(T END PROGRAM TYPE O)
WHICH CONVERSION DO YOU NEED? S

VALLIE TO BE CONVERTED? 2.5

.3 MILES = 13,4745 EILOMETERS
WHICH CONVERSION D YO NEED? 17
VALUIE TO BE CONVERTED? 75

73 DEGREES FAHRENHEIT

= 3. 83gs0ess CELSIUS

WHICH CONVERSION DO You NEED? 11



ANGLO TO METRIC

VALLIE TO BE CONVERTED? 10
10 GALLONES = 37.85 LITERS
WHICH CONVERSION D YO NEED'® O

5 GRAFHICS O

10 PRINT "ANGLD TO METRIC®

20 PRINT

2% REM —~ ESTABLISH VARIABLES FOR 17 CONVERSION FACTORS
20 ODIM C17)

2% REM - LOOF TO ASSIGN CONVERSION FACTORS INTO ()

40 FOR N=1 TO 17

S0 READ X

52 (N =X

A0 NEXT N

&% REM — DATA TABLE OF SEVENTEEN CONVERSION FACTORS

70 DATA 2.540,320.43230, .2045,.9144

71 DATA 1.4609,4, 92%,14.738, 2344

2 DATA 4732, .944L3%,2.735, 35,24

73 DATA 8.20%, 22,2495, 4534, 907, 2

20 DATA 4214

&% REM — GET NUMBER OF CONVERZON FROM PROGRAM DESCRIPTION
20O PRINT "(T2 END PROGRAM TYFE O)¢

100 PRINT "WHICH CONVERSION s

101 FRINT "D YO NEEDS

110 INFUT N:FRINT

112 REM — END FPROGRAMT

120 IF N=0 THEN 540

129 REM - CONVERSION AVAILARBLET

120 IF Nx17 THEN 100

140 FPRINT "VALUE T3 BE CONVERTEDR":

150 INFUT I

152 PRINT

15% REM - FERFIORM CONVERSION LSING PROFER CONVERSION FACTOR
140 R=1#C(N)

14% REM -~ DIRECT FROGRAM TO PROFER CONVERZION LUNITZ, PRINT RESULTS

170 IF N<1O THEN 175

173 ON N--2 GOTO 2340, 220, 400, 420, 440, 4460, 420, 500
175 ON N GOTO 120, 200, 220, 240, 260, 230, 300, 320, 240
120 PRINT Is" IMCHES = "sR3" CENTIMETERSY

120 GOTO 520

200 PRINT I3 FEET
210 GOT0 520

220 PRINT Is" FEET
230 GOTO 520

240 FPRINT Is3" YARDE = "sR

280 GOTO 520

260 PRINT I3" MILES = "3R3" EILOMETERZ®

270 GOTO 520

280 PRINT Is® TZP., = "sR3" CURIC CENTIMETERS®
290 GOTO 520

200 PRINT Is5" TEEP. = “sR3" CLURIC CENTIMETERSY
21O G0OTO 520

F2O PRINT Is3" CUPS = “3;R;" LITERS®

it
pal

CENTIMETERSY

i
pal

METERS"

5" METERS"

195



GIOTO 520
FRINT Is"
GOTO 520
FRINT Is5"
GOTO S20

FRINT Is"
EOTO 520
FRINT Is3"
410 GOTO 520
420 PRINT I3
4230 GOTO 520

440
450
440
470
4:=0

FRINT Is®
GOTO S20
FPRINT I3
GOTD 520
FRINT Is"

490 GOTD S20
45% REM

500

510 PRINT Is"

G111 PRINT "=
SZ0 FPRINT

P FPRINT
REM —
EOTO
END

100

FINTS

"sR3" LITERS"

CLIARTE = "sR3" LITERS"

GALLONE "3sR:" LITERZ"

BUSHELS = "3R:" LITERS"

FECES = "sR3" LITERS®

OUNCES = "3Rs3" GRAMSY

FOLNDEG = "sR3" KILOGRAMS"

TONE = "sR3" KILOGRAMS®

- CONVERT FROM DEGREES FAHRENHEIT TO
R=(I-32)%5/9

DEGREES FAHRENHEIT®
"R OCELEILEY

RESTART FROGRAM

SOME COMMON BASIC PROGRAMS — ATARI
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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 value of Y at statement 65 should be limited to the number of
characters of the longest item you wish alphabetized. The statement should be altered in the
following manner:

AT Y=L
where L = length of largest item to be entered.

Example:

Alphabetize the following names:

Robert Wilson
Susan W. James
Kent Smith
Michael Mitchell
Ann T. McGowan
Alexander Lee 11
Mary Mitchell
David Bowers
Steven Evans
Carol Jameson
Linda North

ALFHABRETIZE

(TO END PROGRAM ENTER O)
NUMBER OF ITEMZT 11

ITEM 17 WILEON RORBERT
ITEM 27 JAMES SLISAN W.
ITEM 27 SMITH KENT

ITEM 47 MITCHELL MICHAEL
ITEM 57 MOGOWAN ANN T.
ITEM &7 LEE ALEXANDER IT
ITEM 77 MITOHELL MARY
ITEM &7 BOWERS DAVID
ITEM 27 EVANS STEVEN
ITEM 107 JAMESON CAROL
ITEM 117 NORTH LINDA
BOWERS AVID

EVYANS STEVEN

JAMES SUISAN W,

JAMEZON CAROL

LEE ALEXANDER 11

MIZGOWAN ANN T.
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MITCHELL MARY
MITCHELL MICHAEL.
NORTH L INDA
SMITH EENT
WILSON ROBERT

NUMBER OF ITEMS? O

SOGRAFPHICE O

10 PRINT "ALFHABETIZE"

11 REM ~ CHANGE LINE 4% TO REFLECT CORRECT VALLUE OF ¥
12 REM - WHERE Y = LENGTH OF LLONGEST ITEM TO BE ENTERED
20 PRINT

HO OPRINT "(T0 ENIN FPROGRAM ENTER O3 %

40 PRINT "NUMBER OF ITEMS":

BOOINPUT N

HO O TF N=0 THEN 2320

LS Y=30

JO DIM AF(Y)BS(Y) AN Y)W (1)

S0 FOR I=1 TO N

20 PRINT “ITEM "5

100 INFUT A%

101 REM - STORE ITEM IN ARRAY A7

102 FOR J=1 TO LEN(A%)

102 AL D=4 (A% 0..0))

104 NEXT J

105 REM —FILL UNLISED CHARACTERS WITH SPACES

1064 IF LEN(AS)>=Y THEM 110

107 FOR JI=LEN(A$)+1 TO Y

102 AL, =32

109 NEXT .

110 NEXT I

120 M=N

126 REM — THE S0ORT TECHNIGOUE USED COMFARES DATA ITEMS IN
127 REM —~ DIMINMNISHING INCREMENTS. THE FIRST FASZS COMPARES ITEMS
128 REM —~ N/72 ELEMENTE APART. THE SECOND (N/2) /7% ELEMENTS APART
12% REM - ANMD 200 ONM UNTIL THE INCREMENT IS EXHAUSTED.
120 M=INT(M/2)

140 IF M=0 THEMN 2820

150 E=N-M

140 =1

170 I=.1

130 |.=1+M

REM - CONVERT TWO VALLES T STRINMGS

FOrR X=1 TO Y

AECX, X)=CHRS (AT, X))

BE (X, X)=UCHRS (AL, X))

NEXT ¥

REM - COMPARE THE STRINGS

IF A%<BRe THEN 250

REM — EXCHANGE IF NOT IN ORDER

FOR X=1 T2 VY

Z=A(I, X)

A(:[’X):A(‘.':X)

AL, X)=7

NEXT X

O 00 03 0D

-{; S

1]
'
RS T TSI N I

)
1
1
1
1
1%
1
1
1




ALPHABETIZE

226 REM

230 I=1-M

240 IF Ix=1 THEN 180

250 =441

260 IF J3K THEN 130

270 GATO 170

275 REM SORT COMPLETE. OUTPUT RESULTS

2520 FOR I=1 TO N

281 REM - CHECK FOR FULL SCREEN (20 LINES)
782 IF I/20<3INT(I/20) THEN 290

2% REM — WAIT FOR OPERATOR CUE TO GO TO NEXT SCREEN
FRINT "PRESS “RETURN TO CONTINLE®S

INFUT W

. REM VALUES OUTPUT ONE CHARACTER AT A TIME
90 FOR X=1 T Y

92 FRINT CHR$(ACI, X))3

74 NEXT X

. PRINT

NEXT I

FRINT

REM - UNDIMENSION ARRAYS, RESTART FROGRAM
DR

GOTO 40

END

Iy
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OPTION

You may wish your list alphabetized in reverse, or from highest to lowest. The necessary program
changes are listed following the example below.

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

ALFPHABETIZE

(TO END PROGRAM ENTER ©)
NUMBER OF TTEMS? 11



200

ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM

ot

029 BOWERS
102 EVAN=
111 JAMES
100 JAMESON
w2 LEE

117 MOGOWAN
102 MITCHELL
032 MITCHELL
ITEM 27 097 NORTH
ITEM 107 091 SMITH
ITEM 117 103 WILZON
117 MCGOWAM

111 JAMES

108 WILSON

102 MITCHELL

102 EVANS

100 JAMESON

02 LEE

OF7 NORTH

021 SMITH

0T BOWERS

022 MITCHELL

oo

% RN Y |

IR

B ]

!

0 O N O R G Ry e
s 3

NUMBER OF ITEMS? O

1 REM ~ OQPTION 195

5 GRAFPHICS O

10 PRINT "ALFHABETIZE"
120 NEXT X

195 IF As>BR% THEN 250
128 FOR X=1 TO 20

= Z:,':: O END

SOME COMMON BASIC PROGRAMS — ATARI
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