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Introduction

The Standard Pac has been designed to provide you with many immediate solutions to a wide spectrum of compu-

tational problems. The programs deal with business, science, and e
programs such as Music Composer, Biorhythms, and the Ski Game

ngineering, as well as providing enjoyable

A knowledge of programming is not needed to use most of the programs in the Standard Pac. However, you should
be familiar with sections / through 5 of the Owner’s Manual. Some of the programs require you to store a func-
tion as part of the program. You should be able to do this after reading the programming section of the Owner’s

Manual. The examples for these programs should also prove helpful|to beginning users.

For each program in the Standard Pac, there is a description, user instri
listings (at the back of this manual).

ictions, examples, and commented program

The Standard Pac also contains explanations of important programming techniques which have been used in the
programs. Many of these techniques can be used in your own progr

explanations may be found at the beginning of the appendix.

ams. The titles and page numbers of these

Before running any of the Standard Pac programs, you should define the output peripherals to your needs. Most of
the programs assume that the printer is 2 and the CRT is 1 and use PRINT and DISP statements accordingly. If you
, press before running a program. The
currently defined key labels are obtainable at any time while a program is running by pressing . Remember to

want to ensure that the peripherals are defined as the programs assume

press before pressing if the key labels are in the input lin
have been secured using a security code of HP and a security type of 2
you must first unsecure the file using HP as the security code and 2

We hope that these programs prove helpful in youridaily calculations

e. All files on the Standard Pac cartridge
. To store a changed version of a program,
as the security type.
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Contents

.................................

inction at a point, and approximates the .
s0 approximates real roots of f(x).

.................................

- Program

1. Moving Average ..............ooiiiiiiniiiinnnnan...
Follows trends in data by printing out or plotting the moving averages.

2. Annuities and Compound Amounts with Amortization - . .

Solves problems involving annuities and compound amounts. Also

3. Polynomial Solutions ................................

Solves polynomial equations and evaluates up to 50 degree polynomials for arbitrary real values of x.

4. Simultaneous Equations .............................
Solves a set of up to 20 simultaneous equations.

5. Calculusand Rootsof f(x) ...............ccovivnn...
Approximates the derivative of a function at a point, evaluates a f
integral over a finite interval for a user-specified function f(x). Al

6. CurveFitting ................ ... ... ..cciiiinn...

Fits straight lines, exponential curves, logarithmic curves, or power curves to data.

7. Auto FunctionPlot ................................. '
Generates the X-Y plot over user-specified range of user-defined function.

8. AutoDataPlot .....................................
Generates the X-Y plot over user-specified range of user-defined data.

9. Histogram Generator .........................00uuu.
Generates a histogram from user-entered data. Also can overlay a

10. Arithmetic Teacher ........................cvvon...
Generates addition, subtraction, multiplication, and division proble
Also contains an algebra section for secondary school students.

11. Calendar Functions .................. ..o,
Calculates days or weekdays between dates, a future or past date,
monthly calendar.

12, Biorhythms ...,
Calculates critical days and plots the cycles by month.

13, Timer . ..... ...t
A collection of five different timing functions for use in this progr

14. Music Composer ..............cvviiiiiiiiiinininan.

Create and play your own musical compositions.
15, SkiGame ........... ..o

Program Documentation and Programming Techniques

Exciting action game which simulates a slalom course.

Appendix A: Use of the HP-85 Standard Pac With the HP Model




Format of User Instructions

The user instructions, which accompany each program, are your guide to operating the programs in this Pac.

Certain key words have been used to indicate specific types of operations. You should become familiar with the
meanings of these words so that the intent of the user instructions can then easily be followed.

Key Word Meaning/Use

INSERT Put the tape cartridge into the tape transport

PRESS Push an immediate executable key, e.g., Or

TYPE Push a series of keys which form a command, e.g., Type: (F&%) " CELE M

ENTER Push a series of keys as a response to a machine prompt, e.g., Enter: The name of the file.
GO TO Step n | Change the flow in the user instructions

REPEAT Designates a repeatable group of instructions

NOTE: Extra comments concerning instructions for this step

The user instructions are written in outline form so that you can easily follow the instructions and the flow of
operation. All of the programs have been designed with a ‘‘HELP’’ section which displays more detailed
information concerning the operation of a program than the labels on the special function keys. After running a

program using the written user instructions a few times, you should be able to run the programs without referring to
the user instructions and use the ‘‘HELP”’ option to refresh your memory.

Running a Program

Loading a Program

The Standard Pac cartridge contains fifteen programs which are all accessible in the same manner. You can obtain a
listing of the programs on the tape by doing a catalogue as follows:

Insert the Standard Pac cartridge into the tape transport with the [label up.
Type: LHT

Press:

Your catalogue should look like this:




Now, let’s load the calendar program from the tape.

Type: "CALEMD"
Press:

The display will now be blank and the light on the tape transport will be lit. When the light goes out and the display is
turned on, the calendar program will be loaded. This program will remain in the machine until you load
another program, SCRATCH it, or turn the computer off.

Program Operation Hints

These programs have been designed to execute with a minimum amount of difficulty, but problems may occur which
you can easily solve during program operation. There are four different types of errors or warnings that can occur
while executing a program: input errors, math errors, tape errors and image format string errors.

The input errors include errors 43, 44, and 45. All of these errors will cause a message to be output followed by a
new question mark as a prompt for the input. You should verify your mistake and then enter the corrected input. The
programs will not proceed until the input is acceptable. There is a more complete discussion of IFLIT in your
Owner’s Manual.

The second type of error which might occur is the math errors (1 through 13), With DHEFFLILLT (4, the first
eight errors listed in appendix E of your Owner’s Manual cause a warning message to be output, but program
execution will not be halted. The cause of these errors can usually be attributed to specific characteristics of your
data and the type of calculations being performed. In most cases, there is no cause for alarm, but you should direct
your attention to a possible problem. An example of such a case is fo

nd in the Standard Pac when the curve fitting
program computes a curve fit to your data which has a value of 1 ror the coefficient of determination, r*. The
computation of the F ratio results in a divide by zero, Warning 8.

I R

The tpird type of error, tape errors (60 through 75) may be due to several different problems. Some of the most likely
causes are the tape being write-protected, the wrong cartridge (or no Janridge) being inserted, a bad tape cartridge,
or wrong data file name specification during program execution, Appendix E of your Owner’s Manual should be
consulted for a complete listing. |
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The fourth type of error is due to generalizing the output to anticipated data ranges. In many cases, the output has
assumed ranges which may or may not be appropriate with your data. Adjusting the image format string for your data
will solve this type of problem. You may also want to change the image string if you require more digits to the right
of the decimal point.

Whenever a running program is interrupted from the keyboard by inag vertantly pressing a key, the system beeps.
To continue program execution, press .

These are the more common problems which may occur during program operation. Your Owner’s Manual should be
consulted if you need more assistance.




Notes
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Moving Averag

In a moving average, a specified number of data points are averaged.

hen there is a new piece of input data, the

oldest piece of data is discarded to make room for the latest input. This replacement scheme makes the moving
average a valuable tool in following trends. The fewer the number of data points in the average, the more trend

sensitive the average becomes. With a larger number
average and is less sensitive to short lived trends.

This program allows you to specify both the number g
points to be retained for tape storage. Both these val
pressing KEY #1 ( #H'!~ #F) and entering them whe
keyboard or optionally from an existing data file. The

based on either the number of points entered or the
whichever is smaller. The data can be printed, plott

In many applications, moving averages are calculate
necessary to store the retained data on a data file for fu
and then enter the file name. When this data is require
operation and then enter the name of the data file.

The data is stored in an array which is automatically v
the data structure used in the program, refer to the

User I
1. Insert the Standard Pac cartridge into the tape
transport.

2. To load the program:

a. Type: W EI T G

b. Press:
3. To start the program:

a. Press:
4. When the keys are labelled and ZELECT

(1T T M is displayed:
Press: KEY #5 (HELF), if you need a
more detailed explanation.

a.

ﬁlre use. To do thi

of data points, the moving average behaves more like a regular

f points for computing the moving average and the number of
ues can be up to 200. You must specify these values first by
n requested. After this step, data can either be entered from the
current moving average can be obtained after entering data by

rtpt also displays the current moving average. This average is

umber or points |in the average specified before data entry,
ed, or stored by pressing the specific key.

daily, weekly, monthly, or even yearly. In such cases, it is
, youonly have to press KEY #4 (& T 1R E

d again, specify the entry of data from the tape in the EHTE F:

ipdated as data is entered. For a more detailed explanation of
discussion in the appendix about this program.

b. After the explanation is displayed, go to step
4
OR:

a. Press: KEY #1 (#HW#F), to enter the
number of points in the average and the
number of points to be retained.

b. Go to step 5.

5. When| MHLIP SO ROTHTE TH

FIVE B AGE ' is displayed:

a. Enter: The number of points in the moving
average.




b. Press:

Note: If RE~-EMNTEFR is displayed, the
number of points is out of range (1,200).
Go to step 5.

When HLIFEER OF FOIMTS TO

EE RETHIHED? s displayed:

a. [Enter: The number of points to be retained

before replacing old values with new

values.
b. Press:
Note: If RE-EMTER is displayed, the

number of points is out of range (# points
in average, 200). Go to step 6.
To enter data after specifying the number of
points in the average and number of points to be
retained:
a. Press: KEY #2 (EHTER)
b. When [LIT CE HEW
AT H = O F? is displayed:
1) Enter: O, if the data is stored on a data
file.
2) Press:
3) Go to step 8.
OR:
1) Enter: N, if the data is to be entered ‘
from the keyboard.
2) Press:
3) Go to step 9.
Note: You mustenter either ‘O’ or ““N”’ or the

program will beep and go to step 7b.
When EMTER FILE MAME?YIs
displayed:
a. Enter: The name of the data file.

b. Press:

c. Go to step 10.

Note: If FILE MFAME-TOD LOGHG!
or % MHOT GM TRFE s
displayed, go to step 8.

When FVE . =_ < WHALUE ., THF TO

E R is displayed:
" a. Enter: The next value.

10.

11.

12.

13.

Moving Average 9

b.| Press:.

OR:

a.| Enter: INF to designate that there are no
more entries.

b. Press:

c.| Goto step 11.

When MOREE EMTRIESD: Y.

displayed:

a.| Enter: Y, if there are more values.

b, Press:

c.| Go to step 9.

OR:

a. Enter: N, if there are no more values.

b, Press:

After entering the data and specifying the
number of points for the average and for reten-
tion, the following operations can be selected in
any order:

a] Press: KEY #3 (FHWEFFGE), to print the
current moving average.

bl Go to step 11 after the average is printed.
OR:

al Press: KEY #4 (5 T(FEE), tostore the array
of retained values.

b/ Go to step 12.

OR:

al Press: KEY #7 (L. LIE %), to print the re-
tained values in order of most recent first.
bl Go to step 11 after the values are printed.
OR:

Press: KEY #8 (F'L.[1T), to plot the data
and the moving average.

Go to step 13.

Vhen EHTER MHAME OF FILETIis

E=

isplayed:

Press: .
Go to step 11 after the data is stored.
Vhen [103 Y CHI WAMT FAVERAGES

b

W

d

a, Enter: The name of the data file.
b

c

W

FrEIMTED is displayed:
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14.

15.

16.

Moving Average

a. Enter: Y, if the moving averages are to be

printed.
b. Press:
OR:

a. - Enter: N, if the averages are not to be
printed.
b. Press:
Note: You must enter either ““Y’’ or *““N”’ or
the program will beep and go to step 13,

If a plot has already been done and HE 17.

FLOT : Y H7Y is displayed:

a. Enter: Y, if the old plot is to be erased
before this plot.

b. Press:
OR:

a. Enter: N, if the existing plot is not to be
erased before this plot.

b. Press:

¢. Go to step 23.

When WERTICHAL - HORTEC

LABEL S W H? is displayed:

a. Enter: V, if the X-axis labels are to be

written vertically.

b. Press:

OR:

a. Enter: H, if the X-axis labels are to be 18.
written horizontally.
b. Press:
Note: You must enter either ““V’’ or “H”’ or
the program will beep and go to step 15.
If the number of retained values is greater than
17 and
MO OF BRETAIHED
Ix.xl H | | - ;;;;;_
I s TE O THTERWALS
Coum Y is displayed:
a. Enter: The number of X intervals (<=16).
b. Press:
OR:
a. Enter: The number of points between 19.

X-axis intervals preceded by a minus sign,

e.g., -3, for tics at 1, 4, 7, 10, etc.

b. Press:

Note: The number of intervals must be less than
or equal to 16 or the program will beep
and go to step 16.

Note; If there are fewer than 18 retained points,
the program automatically sets the num-
ber of intervals to the number of retained
points minus one.
When MUMEER W THT.
LABEL %7 4s displayed:

BETHEEN

nter: The number of X-intervals between
labels, e.g., if labels are desired at every
ther tic, the number of intervals between
labels is 2.

ress:

R:

nter: 0, if no labels are desired on the -

range of O to the entered number of X-
intervals, the program will beep and go to
step 17.
FLITO Y- SORL THG Yol

nter: Y, if the Y-minimum and Y-
aximum values are to be used by the

:

o to step 21.

R:

nter: N, if you want to enter the Y-
inimum and Y-maximum values.

b. Press: (fN

Note: By specifying the end points you can
have better control of the axis labels.
Note: You mustenter either ‘Y’ or *‘N”’ or the
program will beep and go to step 18.
When EMTER SCALE YMIMTis
displayed:




20.

21.

22.

23.

a. Enter: The minimum Y value for scaling.
b. Press: (N2
When EHT

displayed:

FLE S YPIRET s

a. Enter: The maximum Y value for scaling.

b. Press:

Note: If the maximum value is less than or
equal to the minimum value, the program

will beep and go to step 19.

! " is displayed:
a. Enter: The number of Y-axis intervals
- (<=12).

b. Press:

Note: If the number of intervals is not in the
range of 1 to 12, the program will beep
and go to step 21.

When HLIMEBER OF v THT.

b L is displayed:

a. Enter: The number of Y-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

b. Press:

OR:

a. Enter: 0, if no labels are desired on the
Y-axis.

b. Press:

Note: If the number of intervals is not in the
range of 0 to the entered number of Y-
intervals, the program will beep and go to
step 22.

When L.HEEL

displayed:

FLOT % M™is

a. Enter: Y, if you want to label the plot.

b. Press:
c. Go to step 24.
OR:

a. Enter: N, if no label is desired.

Press:

Go to step 27.

24,

Moving Average 11

Note: You mustenter either ‘Y’ or *“N*’ or the
program will beep and go to step 23.
When LABEL CORTGIH: =Y 7is
displayed:

a.| Enter: The X and Y coordinates where the
label is to start.

b.| Press: (N2

Note: If IHMWALID FPOSTTIONIs
displayed, the entered coordinates are out
of the scale limits and the program goes
to step 24.

Note: To aid label positioning the following
variables may be useful to use.

Variable Name | Description
0 Minimum X-scaled value
0 Minimum Y-scaled value
* X-value at axes intercept is 1
M1 Y-value at axes intercept
M3 X-value at right end of X-axis
M2 Y-value at top end of Y-axis
z M3—1
z2 M2—M1
D1 Distance of a dot in X-direction
D2 Distance of a dot in Y-direction
25. When EMTER LABEL Y is displayed:
a.| Enter: The label.
b.| Press:
Note: If L. FEEL Too LOHG is dis-
played, the program beeps and goes to
step 25.
26. After the label has been drawn, go to step 23.
27. When DHARGE HUMBER OF

a.| Enter: Y, if you want to change the number

Y M is displayed:

of points.

b.| Press:

c.| Go to step 28.

OR:

a.| Enter: N, if you do not want to change the
number of points.

b.| Press:

c.| Gotostep 11.




12 Moving Average

28. When EMT
TR FLE

a.

b.

C.

o

i5E is displayed:
Enter: The number of points in the average.
Example 1:

A five period moving average is used to study the trends in a stock’s pric
as follows: ‘

’1ess:

5o to step 13.

e. The closing price for the first ten days are

Day
Closing Price

1 2 3 4 5
55 54-1/8 54-1/2 54-1/2 55

6 7 8 9 10
56 55-12 56 57 59

Compute the moving average after specifying a five-period moving ave
After entering the ten values, plot the moving averages and store the

To duplicate the example, use 3 intervals between labels on the X
Y-maximum, and 1 interval between labels on the Y-axis. To position
values respectively.

rage and retaining values for 100 periods.
retained values in file ‘‘STOCK"’.

-axis, 50 as the Y-minimum, 60 as the
the label, use 1.5 and 51 as the X and Y




Example 2:

Using the values retained from example 1 in file ‘*STOCK’’ and the

Change the moving average to a 3-period average and plot this av]

Moving Average 13

next five days’ data, plot the moving average.

Day
Closing Price

11 12 13
58-1/2 59 60

14 15
59 60-1/2

erage on the same plot as the 5-day average.
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Annuities and Compound Amounts with Amortization

This program can be used to solve a variety of problems involving |money, time and interest. The following
variables can be inputs or outputs:

n, which is the number of compounding periods. (For a 30 year loan with monthly payments,
n =12 X 30 = 360).

i, which is the annual interest rate expressed as a percent.

PMT, which is the periodic payment.

PV, which is the present value of the cash flows or compound amounts.

FV, which is the future value of a compounded amount or a series of cash flows.

The program accommodates payments which are made at the end of ¢compounding periods or at the beginning.
Payments made at the end of compounding periods (ordinary annuity) are common in direct reduction loans and
mortgages while payments at the beginning of compounding periods (annuity due) are common in leasing.

Calculations are made in either mode by pressing the KEY #7 (LA FLD) once for ordinary annuity or twice
for annuity due before pressing the key for the unknown variable.

After entering or solving for the necessary values, an ordinary annuity amortization schedule can be obtained for a
user specified number of periods by pressing the KEY #6 (FIM{1FT).

A cash flow diagram enables you to describe a compound interest problem in terms that the computer can under-

stand. Once you draw and label your diagram, you simply key in the known data when requested and solve for the
unknown value.
Money received

.

|

Money paid out
Instead of ‘‘What is my problem?’’ ask yourself, ‘‘What are the cash flows?’’

Solving for any of the values (1, i, PV, PMT, or FV) is easy with your computer. There are four simple rules to
remember—rules that are the same for all compound interest calculations.

1. Given three or four of the financial values (n, i, PV, PMT, or FV), you can solve for the fourth and/or fifth
values, as long as n and/or i are known.* Bothn and i are involved in all financial calculations. You can enter
the values in any order.

16




Annuities

2. Use the cash flow sign convention throughout all compound it
Cash received (arrow pointing up) is represented by a positiv

down) is represented by a negative value (—).

. Whenever payments (PMT) are involved, it is always necessary
the beginning of the payment period or whether the payments
Pressing KEY #7 once for ordinary annuity (payments at end

4. Remember that n and i must correspond to the same time fram

This convention was first introduced on the HP-92 and is designe
financial calculations of this type.
Equations:

1-(1+H™"
i

PV + (1 + i3 PMT +F

0 ordinary annuity
where 6 = .
1 annuity due

The equation above is solved for i using Newton’s method where:

_ SGny)
f'Gn-0)

This is why solutions involving i take longer than other solutions.

In =lpy

User Instruction:

1. Insert the Standard Pac cartridge into the tape b.
. transport.

2. To load the program:
a. Type: TEEORTY 5. Wh
b. Press: L

3. To start the program: a.
a. Press:

4. When FEIMTER DUTFUT o2 a,
is displayed:
a. Enter: Y, if the results are to be printed. b.
b. Press: 6. To

OR: n:

a. Enter: N, if the results are not to be

printed.

* The computer uses all four variables to solve for the fifth. Zero is assigned to those Y
computer was last cleared.

L'

and Compound Amounts with Amortization 17

nterest calculations (including amortization):
e value (+). Cash paid out (arrow pointing

to specify whether the payments are made at
are made at the end of the payment period.
or twice for annuity due.

c, i.e., the number of compounding periods.

d to decrease the ambiguity involved with

Va+dm=0

Press:

Note: Yoﬁ‘im‘ust enter either **Y’’ or ‘N’’ or the

program will beep and go to step 4.

en the keys are labelled and SELEDT
TI{iM is displayed:

Go to step 6 and enter known values.

OR:

Press: KEY #5 (MHE.F), if you need a
more detailed explanation.

Go to step 6.

enter the known values:

Press: KEY #1 (1) to enter the number of

periods.

alues that have not been computed or entered since the
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Annuities and Compound Amounts with Amortization

b. When EMTER # OF
COMPOUHD TG PERT GO
displayed:

is

1) Enter: The number of compounding
periods.

2) Press:

3) Go to step 6.

a. Press: KEY #2 ( i) to enter the periodic in-
terest rate.

b. When EMTER FHMHLIFL
FF T
1) Enter: The annual % rate, e.g., 10%

< " is displayed:

would be entered as 10 not .10.

2). Press:

c. MTER # 0OF
s YR is displayed:
1) Enter: The number of compounding
periods per year.
2) Press:
3) Go to step 6.
PV:
a. Press: KEY #3 (F\) to enter the present
value.
b. When EHTER FR
WAL LIE T is displayed:
1) Enter: The present value.
2) Press:
3) Go to step 6.
PMT:
a. Press: KEY #4 (F'IMT) to enter the periodic
payment.
b. When EMTER FERIGDIC

FRYIERT S is displayed:
1) Enter: The periodic payment.

2) Press:

3) Go to step 6.

FV:

a. |Press: KEY #8 (F'J) to enter the future
value.

b. When EMTER FLTLEE

HALLIE'? is displayed:

1) Enter: The future value.
R) Press:

3) Go to step 6.

To solve for an unknown value;

ary annuity.
b. Press: The KEY designating the unknown
KEY #1, 2, 3, 4, or8).
R:
nnuity due.

b. Press: The KEY designating the unknown
EY #1, 2, 3, 4, or8).

< 10007 s displayed:
)} Enter: The starting period number.

LB TG
T is displayed:

) Enter: The ending period number.

2) Press:

d. After the amortization schedule is printed
g0 to step 6.

Note; If THEWFFICTEMT [ATHIs dis-
played, you must enter or solve for all
five values. Future value (FV) is assumed

to be zero unless set to another value.




Annuities

Example 1:

What is the monthly payment required to fully amortize a 30 year, $23

10-1/4%? After solving the problem, generate an amortization

PV = $25,000

and Compound Amounts with Amortization 19

,000 mortgage if the annual percentage rate is
schedule for the first 12 periods.

1 2| 358] 359

360

PMT? PMT? PMT? PMT? PMT?

Example 2:

A construction firm owns some equipment worth $15,000. They inter
years with monthly payments in advance of $250.00. The equipment
of the lease. What yield rate does this represent?

nd to lease this equipment to another firm for 9

is assumed to have no salvage value at the end




Polynomial Solutions

This program may be used to find the roots, Z, of polynomials of the form:

o +ibo+ (ay +iby)) Z + (ay +iby) Z + ... 4 (a, + iby) Z8 = 0

You must initially enter the complex coefficients of the polynomial and its degree. Tolerances for the root and for
functional evaluations and the maximum number of iterations are also needed. After entry of data, you can edit

and print the polynomial before roots are found.

The roots are found by expressing the polynomials in terms of Siljak
descent to determine the zeros.

functions and using the method of steepest

Once a root is found, the polynomial is reduced by synthetic division and the process is repeated. The last root is
computed algebraically. The algorithm is very accurate and stable; it will virtually always find the roots and you
are not required to provide an initial value. Multiple roots are found at some slightly reduced accuracy, and higher
order polynomials may show some loss of accuracy as more roots are found. In general, the program will find
“‘normally’’ spaced roots accurate to better than 6 decimal places. Newton’s method could find the roots faster,
but convergence is not guaranteed and with Siljak’s method, no a priori information such as the derivative is

necessary.
H
F@) = X (@ +ib) 2= 0
k=0

Siljak Functions X, and Yy are defined by Z* = X, + i¥, and may be

Xo =1,X,=.1,Y,=0,Y,=1

Xtz = 20 Xyeqy — (02 +y) X whe

calculated recursively

e x+iy are the

root approximations

Yo =20 Yy — 02 +y9) ¥y

ko= D @K — bk —gx”i =
k=0 ki

v o= E(QkYk + byXw) &
k=0 ax k

REFERENCES:

k (@pYe—( + byXx-1)

1. Moore, J.B., ‘A Convergent Algorithm for Solving Polynomial Equations’, Journal of the Association for Computing Machinery.

vol. 14, No. 2 (April, 1967), pp. 311-315.
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User Instruction

. Insert the Standard Pac cartridge into the tape
transport.

To load the program:

a. Type: ROLY

b. Press:

To run the program:

Press:

When =L
displayed:

a. Press: KEY #5 (HELF), if you need a

more detailed explanation.
b.  After the explanation has been displayed, go

ECTOORT IO

to step 4.

OR:
a. Press: KEY #1 (EMTEFR), to enter the

coefficients.
b. Gotostep S.
When [DEGREE
FOLYHOMIALY is displayed:

a. Enter: The degree of the polynomial.

b. Press:

When FIFH # OF ITTERATIOMS?

is displayed:

a. Enter: The maximum number of iterations
allowed per root.

b. Press:

When TOLERAMCE FOR RBOOQTHE?

is displayed:

a. Enter: The tolerance desired for the roots;
a root is accepted if the difference in value
of the root approximations of two succes-
sive iterations is less than this tolerance.

R

L. EWRAL. Y is displayed:

a. Enter: The tolerance for the functional
evaluations; a root x is accepted if |F ) [ =
this tolerance.

b. Press:

10.

11.

12.

13.

14.

Wh
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S

en Foogd o 3= is displayed:

Enter: The appropriate real part of the
coefficient; each subscript corresponds
to the exponent of the variable; i.e.,
(ag + boi)+ (@ + b1i)Z' + (a, + byi) Z2
+ .o+ (an + byi) 20,

b. | Press:

When Lioe G 0=7 s displayed:

a. | Enter: The appropriate imaginary part of
the coefficient as in step 9.

b. | Press:

Repeat steps 9 and 10 for each coefficient to the

degree of the polynomial.

Once the data has been entered:

a. | Press: KEY #2 (E[1IT), to change a
coefficient.

b. | Go to step 13.
OR:

a. |Press: KEY #3 (FFIMT), to print the
polynomial.

b. | Go to step 12 after the printout is finished.
OR: .

a. |Press: KEY #4 (R{1{1T %), to compute the
roots of the polynomial.

b. | Go to step 12 after the real and imaginary
parts of the roots are printed.

Note: Any roots not found will contain

9.999999 E 499.
When COEFFICTEMT

is displayed:

a. | Enter: The number of the coefficient to be
changed.
b. | Press:
Note: If the coefficient number is out of range,
go to step 13,

When Fomef 01 3% (Where I is the num-
ber of the coefficient to be changed) is displayed:
.a. | Enter: The new value of Rcoef(I).

b. | Press:
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15. When I 0137 (Where I is the num- b. Press:
ber of the coefficient to be changed) is displayed: ¢. Golto step 12.

a. Enter: The new value of Icoef(I).

Example 1:

A ball is thrown straight up at a velocity of 15 meters per second, from a balcony 10 meters off the ground. At what

time, neglecting air resistance, will it reach the ground? The acceleration| due to gravity is 9.81 meters per second per

second. From physics:

FO)=x=x,+vot +1/2a 12

x =0
X =10
v =15
a =-9.381

The polynomial for this problem is:
10+ 15t +(-9.81/2) =0

The maximum number of iterations should be 20, the tolerance for root
functional evaluation should be 1E — 6.

Example 2:

Find the roots of the following equation:

xt—16=0

Use maximum number of iterations equals 20, tolerance for roots equal
evaluations equals .000001.

s should be 1E — 8, and the tolerance for

s .00000001, and tolerance for functional
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Simultaneous Equations

The program allows you to input and solve a system of simultaneous linear equations. You are asked to enter the
number of equations you have to solve (the number of equations to be splved is equal to the number of independent
variables). The program is designed to handle up to 20 equations. Once the coefficients have been entered, you have
the option of editing or printing the equations before solving them. After solving the system of equations, you can
then edit the current set of data or enter a new system of equations to be solved.

The method used to solve the system of equations is a modified Gauss-Jordan method with maximum pivot

User Instructions

strategy.* If the system of equations has no solution, =% TEM HAS M

SOLUT IOH will be printed.

Insert the Standard Pac cartridge into the tape 6. When EMTER DOEFF FOR

transport. ELEMEHT #_ ...7 is displayed:

To load the program: a. Enter: The jth coefficient of the ith

a. Type: nE UL quation.

b. Press: b. Press:

To start the program: 7. Repeat step 6 for each coefficient of the ith

a. Press: equation.

When the keys are labelled and %L F T 8. When EMTER THE RHS OF

CFT I 0 is displayed: EALATION #..7is displayed:

a. Press: KEY #5 (HELF), if you need a a. Enter: The right-hand side of the ith
more detailed explanation. quation.

b. After the explanation is displayed, go to b. DPBress:
step 4. 9. Repeat steps 6-8 for each of the equations in the
OR: system.

a. Press: KEY #1 (EMTEF), to enter the sys- 10. When the system of equations has been entered:

tem of equations. a. Bress: KEY #2 (E[11T), to edit the system
b. Go to step 5. of equations.
When EMTER MUMEER OF b. Go to step 11.
EGLAT IDHET is displayed: OR:
a. Enter: The number of equations to be a. Bress: KEY #3(%1L.\E), to solve the sys-
solved. tem of equations.
b. Press: [(fNe b. Go to step 16.

24

* Applied Numerical Methods—Carnahan, Luther & Wilkes, John Wiley & Sons, NY|, 1969—p. 291, 292.
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OR: a.| Enter: The subscript of the faulty coeffi-
a. Press: KEY #4 (FEIMT), to print out the cient.
system of equations. b. | Press:
b. After the printout, go to step 10. 14. 2 I oy EFEOFOR
11. When WHICH EGUATIONY s #......7 is displayed:
. . a. | Enter: The new ]th coefficient of the ith
displayed:
a. Enter: The equation number of the equation equatlon.ND
. El
which needs to be changed. b. | Press:
b. Press: ¢. | Go to step 10.
15. When EH 'T' ERTHE RHS
12. When WHIOH SI0E :[L-R7?is EG. #_7is displayed:
displayed: a. | Enter: The new right-hand side of the ith
a. Enter: L, if you want to change the left- equation
hand side of the equation. b. | Press:
~ b Press: c. | Go to step 10.
¢. Go tostep I3. 16. When EHTER EFSILOMT is
OR: displayed:
a. Enter: R, if you want to change the right- a. | Enter: The minimum value for a pivot
hand side of the equation. value
b. Press: b. | Press:
¢. Go to step 15. After the solution (if it exists) and an
Note: You must enter either ““L™" or “‘R"” or the absolute error vector have been printed, go
program will beep and go to step 12. to step 4 to enter a new system of equations,
13. When WHICH COEFFICIEMT Im or to step 10 to continue working with this
WRTIHGT is displayed: system of equations.
Example 1:
Solve for the loop currents in the following circuit.
8() 10
v A
L
ANV WV
40 150
Loop 1 |,
alls
40V
The three loops are:
LOOP 1: 41, — 4, + 151, — 151, — 40 =0 19], — 41, — 15— 40= 0
LOOP 2: 41, — 41, + 81, + 101, — 10I;, =0 or: =41, + 221, — 10I; =0
LOOP 3: 1013 — 101y + 113 + 15I; ~ 151, =0 =151, — 10l, +261;=0
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Epsilon should be 1E — 6

Example 2:
Solve the following system of simultaneous equations:

Equation #1: 1 - X(1) +5-X2) +4 - X(3)+3 - X(4) + 8 - X(5) = ¢
Equation #2: 7 -X(1) +8 - X(2) +5-X(3) +4 - X(4) + 8 - X(5) =j
Equation #3: 2 - X(1) +0-X(22)+4 - X(3)+7 - X4 +3 - X(5) =

Equation #4: 7 -X(1) +4 - X(2)+8 - X(3)+5-X(4) +1 - X(5) =3
Equation #5: 1 - X()+2-X(2)+2-X(3)+4 - X(4) +0 - X(5) =(

Epsilon should be 1E — 6




Notes
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Calculus and Roots of f(x)

This program incorporates four routines for numerical analysis of u#er specified functions. Suppose figure 1
represents a known function of x called f(x).

f(x)

Figure 1

If the formula for f(x) can be entered as a function FNF starting at line tOOO, this program can be used to find the

value of f(x) at any point x, the derivative of f(x) at any point x, the in egral of f(x) over a specified interval and
the real roots of f(x). |

Once a function has been entered, any of the four routines can be selecte«{ By pressing KEY #4 and entering a value
of x, the value of f(x) will be calculated (see figure 2).

f(x)

f(x)

|
L}
1
[
|
]
X

Figure 2

/

Similarly, the value of the slope of f(x) at a particular point x can be calculated by pressing KEY #1 and entering
a value of x (see figure 3). The slope of f(x) is determined using an approximation to the differential:

fx + Ax/2) — f(x — Ax/2)
Ax

flx) =

28
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Approximate A
Differential f <x +T

) -4

f(x+Ax/2)} = o ==
f(x—Ax/2)

~1

Figure 3

The value of x used to approximate the differential is assumed to be 0.01% of x(10~* X x) unless a %A is specified
by the user. That is:

%A X
100 °

Ax =

In the special case where x=0, x is set equal to %A.

For most applications, the assumed value of 0.01% should be adequate. In some cases more accurate results can be
obtained using a smaller value of %A. However, care must be taken to assure that the computer can accurately
resolve the difference between f(x — Ax/2) and f(x + Ax/2).

b
The KEY #2 can be used to approximate| f(x)dx for the user-defined function f(x). The function must be con-

tinuous over the interval [a,b]. ¢

The method used is Simpson’s one-third rule with truncation error| 0(%*%) where h is the interval size.

The stopping criterion for this method is either a maximum number of interval halvings or successive computations
of the integral differing by less than some user-supplied error tolerance.

Simpson’s one-third rule:

b
f fx)dx = —Z- [f(a) + 4f(a + ) + 2f(a + 2h) + 4f (a + 3h) + ... + 4f(a + (n — Dh) + f(a + nh)]

where n = number of intervals,

h= (b—;—‘i = interval size.
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f(x)

/&t tv6 N

a+th...a+ 5h

Figure 4

You can search for solutions of f(x)=0 over an interval [a,b] by using KEY #3. After you specify the search
increment Ax and the error tolerance for f(x), the program then begfns at the left of the interval and compares
functional values at the ends of the subinterval [a,a + Ax]. If the functional values are of opposite sign then the
bisection method is used to locate the root. Each subinterval [a +ix,a+(@+1) Ax] is examined for a possible
root. At most one root per interval will be located and if there are multiple roots per interval, none may be located.
You must also specify a maximum number of interval-halvings, Majpxbi, so that an error tolerance that is not
satisfied will result in the root localized to an interval of size 2'Ma’ﬁb‘ (b — a). The subprogram will examine

N =int ( b-a ) intervals.
Ax

fix)

1
! b
Y X
/ al 1\
a+Ax Root
Figure §

REFERENCES:
1. Becket, Royce and Hurt, James, Numerical Calculations and Algorithms ;(New York: McGraw Hill, 1967), pp. 166-169.
2. Stark, Peter A., Introduction to Numerical Methods (London: MacMillan Combany, Collier-McMillan Limited, 1970), pp. 95-96.
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User Instructions

Insert the Standard Pac cartridge into the tape
transport.

To load the program:

a. Type: TROOTSY

b. Press: (2

Type the function, FNF, to be analyzed starting
at line 5000.

Note: Make sure that any lines after line 5000
which are not in your function are deleted
before running the program.

To run program:

a. Press:

When the keys are labelled and [ %
FLHCTION STORED:Y-HYis

displayed:

a. Enter: Y,if the function is stored at line 5000.

b. Press:
c. Go to step 6.
OR:
a. Enter: N, if the function is not stored.
b. Press: (EN
c. Go to step 3.
Note: Youmustentereither ““Y’’ or ““N”’ or the
program will beep and go to step 5.
When SELECT OFTI0OMIS
displayed:
a. Press: KEY #5 (HELF) if you need a
more detailed explanation.
b. After the explanation is displayed, go to
step 6.
OR:
a. Press: KEY #1 (' im
derivative of f(x) at an entered value of x.
b. Gotostep 7.
OR:
a. Press: KEY #2 (I MTEL) to compute the
integral of f(x) over an interval using

1) to compute the

Simpson’s rule.

11.

12.

b.| Go to step 10.
OR:

a.| Press: KEY #3 (FI1T) to search for
solutions to f(x)=0 over an interval.

b.| Go to step 17.
OR:

a.| Press: KEY #4 ( f ' 1) to compute the value
of the function for an entered value of x.

b.| Go to step 25.

When EMHTER WALUE OF =7%is

displayed:

a.| Enter: The value of x for calculating the
derivative.

b.| Press:

When EHTER 47 is displayed:

a.| Enter: The %A.

b.| Press:
OR:

a.| Enter: 0 if the default of .01% is to be used
as the %A.

b.| Press:

After the differential is printed, go to step 6.

When EHTER LOWER EOGURDY S

displayed:

a.| Enter: The lower bound.

b.| Press:

When EHTER LIFFER BOUMDY IS

displayed:

a.| Enter: The upper bound.

b Press:

When FEIMT ITHTERMEDTATE

FEITHTS » v MY is displayed:

a. Enter: Y, if the value of the integral is to be
printed after every interval halving.

b/ Press:
OR:

al Enter: N, if only the final value is to be
printed.

b

Press:
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13.

14.

15.

16.
17.

18.

19.

Calculus and Roots of f(x) 29

When PRy # OF THTERWFAL
HALAM ITHIEE? is displayed:

a. Enter: The maximum number of interval
halvings. The evaluation of the integral will
be made on 2 subintervals, the 4, 16, 32, ...,
halving the interval size on each iteration.

CE s

a. Enter: The error tolerance. The value of the
integral is accepted if the difference in value
of two successive approximations is less
than this tolerance.

b. Press:

I'M [DATH is printed, go to

step 10.

After the integral is printed, go to step 6.
When EMTER LOWER BOUMDT S
displayed:

a. Enter: The lower bound.

b. Press:
When EMTER
displayed:

LIFFER BOLMDY s

a. Enter: The upper bound.

b. Press:

When EMTER MK TMUM # OF

Example 1:

20.

21.

22,

23.

24.
25,

26.

SECT IGHET is displayed:

a. Enter: The maximum number of bisections
allowed in searching for any one root in a
subinterval.

. END
. LINE
o

TOLERAMCE 7 is

displayed:

a. Enter: The error tolerance desired.

b. Press:

When EMTER SEARCH
EMEMT Y is displayed:

a. Enter: The search increment.

b. Press:
When EHTER # OF
displayed:

FOGTEY is

a. Enter: The number of roots to be found.

b. Press:
If EREGE TH DFATHis printed, go
to step 17.

After the roots are printed, go to step 6.

When EHTER WALUE OF W7%is
displayed:

a. Enter: The value of x.

b. Press: [f\

After the function value of x is printed, go to
step 6.

Numerical integration provides the only solution to the complete elliptic integral of the first kind:

dé

77/2
R
0 V(1 - k?sin6?)

Find the value of u for limits of integration of 0.0 to 7r/2. Let K be 0.5. The function should be stored at line 5000
as shown:

The intermediate results should be printed. You should enter a maximum number of interval halvings of 10 and an

error tolerance of 1E — 6. After finding the integral, determine the value of the function at /4.
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Example 2:

Find the root of In x — 2x + 5.2249 = 0 in the range of 1 to 5 using a maximum of 20 bisections, an error
tolerance of 1E — 6, and a search increment of .1. After finding th

e root, determine the slope at the root. Use
the default %A of .01%. The function should be stored as line 500

as shown:




Curve Fitting
This program can be used to fit data to:

Straight lines (linear regression); y =a — bx.
Exponential curves; y = ae®* (a>0),
Logarithmic curves; y =a + blnx,

Bwoe o

Power Curves; y = ax® (a>0).

The type of curve fit is specified after data is entered. Any curve can be specified by pressing the desired key.

The data is entered initially from the keyboard, but can then be stored on the tape for later use and updating. The
program is designed for a maximum of 200 data pairs. The data which has been entered can then be edited and
printed.

Once the curve fit has been selected, the regression values will be calculated. The coefficient of determination, r2,
indicates the quality of fit achieved by the regression. Values of 2 close to 1.00 indicate a better fit than values close
to zero. The regression coefficients, a and b, define the curve generated, according to the equations shown above.

After the analysis of variance has been calculated and printed, you can plot the regression line over the data. Projec-
tions can also be made based on the curve fit. You can either enter single values of x or request that all values of x in
the data set be used to estimate values of y, J.

The analysis of variance which is printed for each regression type prints the following values:

Degrees of freedom
Sum of squares
Mean sum

F-ratio
2

A e

r

The value of the F-ratio is set to 999.9 if it is greater than 999.9. Therefore if the r? value is close or equal to 1, the
value of the F-ratio will be printed as 999.9.

34



Linear Regression

y =a + bx

Exponential Curve Fit

y = ae™

Curve Fitting 35

Exiyi - El-xlni
b= Cxf
2)612 - !
n
0= [ I —b Exi-
n n |
J:2
[Exm - —Exinzyi

e @_>] [w _ _<_2.y_>_]
| n n

S, Iny, — nl Cx)E Inyy)

Sx;? — % (Zxy)?

= exp [El::yi -b Er'lxi]

2
[Exi Iny, — 71— 3x, 3 In yi]

n n
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Curve Fitting

Logarithmic Curve Fit

y=a+blnx

/

/

Power Curve Fit

y

=axP®

Remarks:

X

Eyi In Xy — —’1— 2 In Xy 2}’1

b =
3(In x)? — _rlz— 2 In x,)?
o= Cyi—b 3 Inxy)
n
IR 1 2
SyiInx;— — 3 Inx; Sy,
r:=— L n
Z(In x))? - % Cm Xi)z] [Eyﬁ _ _’1_ (Ey,)z]
2(n x)(ny) — E Inx)E Inyy)
b= n
(o xy? — S0 x)°
1 n
a = exp [Ell’lyi -b Elnxl]
n n
2
[2(‘n 200y — Z1220C [0y ]
2 —

[2(1n PN CLLED ] [E(m D L ]
n n

Negative and zero values of x; will cause a displayed etror for logarithmic curve fits. Negative and zero values of

y; will cause a displayed error for exponential curve fits. For power curve fits both x; and y; must be positive, non-

zero values.

As the differences betweenx and/or y values become small, the accuracy of the regression coefficients will decrease.




User Instructions

Insert the Standard Pac cartridge into the tape

transport.

To load the program:

a. Type: LIRS

b. Press:

To start the program:

a. Press:

When the keys are labelled and ik LEDCT

CFT LM is displayed:

a. Press: KEY #5 (HELF), if you need a
more detailed explanation.

b. After the explanation is displayed, go to
step 4.
OR:

a. Press: KEY #1 (£ HTEF), toenter the data
pairs to be fit.

b. Go to step 5.

When FREIHNT ORTH R

v [? is displayed:

THFLT:

a. Enter: Y, if you want the data printed on

entry.
b. Press:
OR:

a. Enter: N, if you do not want the data printed
on entry.
b. Press:
Note: Youmustentereither ‘Y’ or ‘“N”’ or the
program will beep and go to step 5.
When EMTER FROM KEYBOARDS

THFE - T% is displayed:

a. Enter: K, ifthe dataisto be entered from the
keyboard.

b. Press:

c. Gotostep 7.
OR:

a. Enter: T, if the data is to be entered from an
existing data file.
b. Press: (EN2

10.
11.

12

13.

14.
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¢. | Go to step 12.

Note: You mustenter either *“K’” or ““T"’ or the
program will beep and go to step 6.
When M. OF FOIMTEYis

b

a. | Enter: The number of data pairs.

b. | Press:

Note: The maximum number of pairs is 200.
If | THWALID HUMBER OF

FIiTMTS is displayed, go to step 7 and

layed:

reenter a valid number,

When ¥ 0 0.0 a=P s displayed:

a. | Enter: The x and y values separated by a
comma.

b. | Press:

Repeat step 9 for each pair.

When [IATH EMTERELD is displayed,
goto step 13.

When EHTER FILE HAMEYIs
displayed:

a. | Enter: The file name.

b. | Press:

Note: If an error occurs during the load,the
program returns to step 12.

When FLOT DHTA:Y<HYis

displayed:

a. | Enter: Y, if the data pairs are to be plotted.

Press:

Go to step 14.

OR:
a. | Enter: N, if the data is not to be plotted.
Press: (&2

Go to step 25.

Note: Youmustentereither ‘“Y’’ or ‘N’ or the
program will beep and go to step 13.
When HUTEO H-S0ALIHG: YoM is
displayed:

a. | Enter: Y, if the X-minimum and X-
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15.

16.

17.

18.

Curve Fitting

maximum values are to be used by the
program.
b. Press:
c. Goto step 17.
OR:
a. Enter: N, if you want to enter the X-
minimum and X-maximum values.
b. Press:
Note: By specifying the end points you can
have better control of the axis labels.
Note: Youmustentereither ““Y’’ or *““N”’ or the
program will beep and go to step 14.
When EHTEFR
displayed:

ST s

a. Enter: The minimum X-value for scaling.
b. Press:
When EMTER =2
displayed:

CRLE RBPFET s

a. Enter: The maximum X value for scaling.
b. Press:
Note: If the maximum value is less than or
equal to the minimum value, the program
will beep and go to step 15.
When WERTIOAL - HORITZOMTAL
LABELS
a. Enter: V, if the X-axis labels are to be
written vertically.
b. Press:
OR:
a. Enter: H, if the X-axis labels are to be
written horizontally.
b. Press:

Note: You must enter either ““V’’ or ““H”’ or

34 H T s displayed:

the program will beep and go to step 17.
When MO, OF H-Fa s THTE
£ w15 37 is displayed:

a. Enter: The number of X-axis intervals
(=16).

b. Press:

Note: If the number of intervals is not in the

19. When HLIF

20.

21.

22.

range of 1 to 16, the program will beep
and go to step 18.

BETHEEM LAEBELSTY s displayed:

a. [Enter: The number of X-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

b. [Press:

OR:

a. [Enter: 0 if no labels are desired on the X-
axis.

b. Press:

Note: If the number of intervals is not in the
range of O to the entered number of X-
intervals, the program will beep and go
to step 19.

When HLIT
ayed:

e S0FL THG Y MY s

a. nter: Y, if the Y-minimum and Y-
aximum values are to be used by the
rogram.

b. €ss:

c. o to step 23
R:

a. Enter: N, if you want to enter the Y-
inimum and Y-maximum values.

b. Press:

Note: By specifying the end points you can

have better control of the axis labels.

Note: You must enter either ““Y’” or ‘N’ or

the program will beep and go to step 20.

When EMTER SCRLE YMIMNYis

displayed:

a. Enter: The minimum Y value of scaling.

b. Press:

When EMTER SCORALE SWHART?is

displayed

a. Enter: The maximum Y value for scaling.

b. Press:



23.

24.

25.

Note: If the maximum value is less than or
equal to the minimum value, the program
will beep and go to step 21.
When Ui, R &
THTERMALS -0 =12
a. Enter: The number of Y-axis intervals
(<=12).

b. Press:

Note: If the number of intervals is not in the

' is displayed:

range of 1 to 12, the program will beep
and go to step 23.
OF Y-THT.

a. Enter: The number of Y-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

b. Press:

OR:

a. Enter: 0 if no labels are desired on the
Y-axis.

b. Press:

Note: If the number of intervals is not in the
range of 0 to the entered number of Y-
intervals, the program will beep and go
to step 24,

any of the options can be selected.

a. Press: KEY #2 ([1LITFLIT), to output the
data to either the printer or a tape file.

b. Go to step 26.

OR:

a. Press: KEY #6 (EE[11T), to edit the data.
Go to step 31.

OR:

a. Select the desired regression type by
pressing the proper key as shown below:
KEY #3 (L. T HEFFR) :
KEY #4 (E#F
KEY #7 (
KEY #8 (F'I

26.

217.

28.

29.
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b.| Go to step 39.

Note: If THM'T THEE LG is dis-
played, the data contains values less than
or equal to 0 and this regression cannot
be done. The program returns to step 25.

When FEIHT DFATH: Y H7¥is displayed:
a. | Enter: Y, to print the data.

b. | Press:

OR:

a. | Enter: N, if a printout of the data is not
wanted.,

b. | Press:
Note: You must enter either ““Y’* or ““N’’ or

the program will beep and go to step 26.

When STUIEE
displayed:

DFETA: ¥ HY is

a. | Enter: Y, if you want to store the data.

b. | Press:
c. | Go to step 28.
OR:

a. | Enter: N, if you do not want to store the
data.

b. | Press:
c

Go to step 30.
Note: You must enter either ‘Y’ or ““N*’ or
the program will beep and go to step 27.

When EHTEFR
displayed:

MEME OF FILEYs

a. | Enter: The file name.
b. | Press:

When R ATE
displayed:

a. | Enter: Y, to create the file.

b. | Press:
OR:
a. | Enter: N, if the file already exists.

Press: @
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30.
31.

32.

33.

34,

Curve Fitting

Note: You must enter either *“Y*’ or ““N”’ or
the program will beep and go to step 29.

When [304- !! is dlsplayed go to step 25. 35.

BT s displayed:
a. Enter: 0, if the edit is finished.
b. Press: .
c. Go to step 38.
Note: The program will now re-compute values
for the curve fitting and allow you to
specify the plotting option.
OR:
a. Enter: 1, if you want to correct a data pair,
Press:

¢. - Go to step 32.

OR: 36.

a. Enter: 2, if you want to delete a data pair.
Press:
Go to step 35.
OR:
a. Enter: 3, if you want to insert a data pair.
b. Press:
c. Go to step 36.
When IHOE: OF FRIE TD

LR F ¥ is displayed:

a. Enter: The index of the data pair.

b. Press:

c. Go to step 33.

Note: If the index is greater than the number of
data pairs in the data set, go to step 32
and re-enter the index.

OR: 37.

a. Enter: A value less than 1 to terminate the
correction mode.

b. Press:

c. Go to step 31.

When MLl 0, = is displayed:

a. Enter: The correct value. 38.

b. Press: 39.

When Mzl Y0 3= s displayed:
a. Enter: The correct value.

b. |Press:

¢. |Go to step 31.

a. [Enter: The index of the pair.

b. [Press:

Go to step 31.
: Ifthe index is greater than the number of

data pairs in the data set, go to step 35
and re-enter the index.
R:

a. [Enter: A value less than 1 to terminate the
eletion mode.

b. Press: (&N

c.

o to step 31.
EHTER THOES OF

¢ is displayed:

a. Enter: Theindex of the pair to insert before.
b. Press:

c. o to step 37.

Note: If the index is greater than the number of

data pairs in the data set plus one, go to
step 36 and re-enter the index.
If FFE DL RLUD

Note:
#BE is displayed, go to

step 31 since there is no more room.
R:

FO_ 0T s

I P A

nter: Y, if ¥ is to be calculated.



40.

41.

42.

43.

b. Press:
c. Go to step 40.
OR:

a. Enter: N, if no estimates are desired.
b. Press:
¢. Go to step 43,
Note: You must enter either ‘Y’ or ‘*“N’’ or

the program will beep and go to step 39.
When AT HIL L wol
displayed:

T s

a. Enter: Y, if estimates of Y at all entered X-
values are desired.

b. Press:

c¢. Go to step 41.
OR:

a. Enter: N, if all are not desired.

b. Press:

c. Go to step 42.

Note: You must enter either ““Y’” or ““N”’ or
the program will beep and go to step 40.

ESTIMATE Y FT EMTERED

&M s displayed:

a. Enter: Y, to obtain an estimate of Y.
Press:
Go to step 42.
OR:
a. Enter: N, if no more estimates are desired.
b. Press:
c. Go to step 43.
Note: You must enter either ““Y’” or “‘N”’ or
the program will beep and go to step 41.
When [ TMATE % AT H="7is
displayed:

a. Enter: The X-value for computing the Y
estimate.

b. Press:

If plotting was selected during entry and

FLOT %Y s displayed:

a. Enter: Y, if the regression curve is to be
plotted.

b. Press: (EN2

44.

45,

46.

Curve Fitting a1

¢.| Go to step 45.

OR:

Enter: N, if the plot is not wanted.

Press:

Go to step 25.

pte:  You must enter either ‘Y’ or **N’’ or

Z o o p

the program will beep and go to step 43.
If plotting was not done during entry, go to step

When i.F FLOT = % MY is displayed:

a.| Enter: Y, if you want to label the plot.
b Press:

c.| Go to step 46.

OR:

Enter: N, if no label is desired.

Press:

Go to step 25.

ote: You must enter either Y’ or *“N”’ or

Zz 0o TP

the program will beep and go to step 45.
When LABEL OREIGIM: =.%7%is
displayed:

a. Enter: The X and Y coordinates where the
label is to start.

b/ Press:

Note: If THWHL I FOSITION is dis-

played, the entered coordinates are out of

the scale limits and the program goes to
step 46.
Nrte: To aid label positioning the following

variables may be useful to use.

Variable Name

Description

X0 Minimum X-scaled value

YO Minimum Y-scaled value

X1 X-value at axes intercept

Y1 Y-value at axes intercept

X2 X-value at right end of X-axis
Y2 Y-value at top end of Y-axis
Z1 X2—X1

Z2 Y2—Y1

D1 Distance of a dot in X-direction
D2 Distance of a dot in Y-direction

47.

When EHTEFR LABEL?Y is displayed:
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a. Enter: The label. played, the program beéps and goes to

b. Press: step 47.

Note: If L. FEE 48.  After the label has been drawn, go to step 45.
Example 1:

The following table contains temperature data in degrees Fahrenheit and degrees Celsius. Assume that you do not
know the relationship of the two scales and derive the equation using linear regression of the form:

Fe=a +bC®
Temperature Values
Celsius -130 -40 5 15 25 35
Fahrenheit -202 -40 41 59 77 95

Plot the input and the regression line.

Using the regression curve, what is the temperature in degrees Fahrehheit when C =22°?




Example 2;

Many compression processes can be correlated using the power cu

p=av™®

where b is the polytropic constant of the process.

Pressure-volume data for a compression process is shown below. Ru

constant, ~b. What is the pressure when v is 15?

v p
10 | 210
30 40
50 12
70 9
90 6.8

Curve Fitting 43

rve

n a power curve fit to determine the polytropic




Auto Function Plot

User Instructions

Insert the Standard Pac cartridge into the tape
transport.
To load the program:

b. Press:
Type the function, FNF, to be plotted starting at

line 5000.
Note: Make sure that any lines after line 5000

which are not in your function are deleted
before running the program.
To start the program:
a. Press:
When the keys are labelled and %ELECT
[T TaMis displayed:
a. Press: KEY #5(MEL F)if you need a more
detailed explanation.
b. After the explanation is displayed, go to
step 5.
OR:
a. Press: KEY #1 ([IEF IHE) to enter the
scale parameters.
b. Gotostep 6.
When EMTER SCALE SMIMYs
displayed:
a. Enter: The minimum X-value.

b. Press: (fNe

This program will automatically set up the scaling factors and plot a user defined function. You must store the
function as a single or multi-line function starting at line 5000 before running this program. Up to 25 points of

singularity can be entered which will be checked and skipped before calling the function. A table of values can also
be printed at your request.

Most of the work involved with plotting is taken care of by this program), but since this program is designed to plot a
general function, it has some generalities built into it. The formatting of|the labels and the positioning of the axes are
areas which may need customization if your plots do not lend themselves to the spacing provided.

7. When EMTER SORLE HFASY s
displayed:
a. Enter: The maximum X-value.
b. Press:
Note: If the maximum value is less than or
equal to the minimum value, the program
will beep and go to step 6.
8. When WERTICHL A HORIZOMTHL
g SAHT s displayed:
a. Enter: V, if the X-axis labels are to be
written vertically.
b. Press:
R:
a. nter: H, if the X-axis labels are to be
ritten horizontally.
b. Press:
Note: You must enter either “‘V’’ or *‘H’’ or
the program will beep and go to step 8.
9. When| M1, OF w-F=lS

! is displayed:

eSs:
Note: | If the number of intervals is not in the

range of 1 to 16, the program will beep
and go to step 9.




10.

11.

12.

13.

When HLH
EETHEEM LABE

a. Enter: The number of X-intervals between

" is displayed:

labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

b. Press:
OR:

a. Enter: 0, if no labels are desired on the
X-axis.

b. Press:

Note: If the number of intervals is not in the

range of O to the entered number of X-

intervals, the program will beep and go to

step 10.
When HLIT
displayed:

SORALIHG: YoM is

a. Enter: Y, if the plotting area is to be scaled
using the Y-values generated over the range
of XMIN to XMAX.

b. Press:

c. Gotostep14.

OR:
a. Enter: N, if you want to enter the Y-scaling

information,

b. Press:

Note: By specifying the end points, you can
have better control of the axis labels.

Note: You must enter *“Y’” or ““N”’ or the pro-
gram will beep and go to step 11.

When EMTERE SCALE YHMIMYIs

displayed:

a. Enter: The minimum Y-value.

b. Press:

When £ HT SUFLE YHRAETS

displayed:

a. Enter: The maximum Y-value.

b. Press:

Note: If the maximum value is less than or

equal to the minimum value, the program

15.

16.

When [HLHEE =

Auto Function Plot 45

will beep and go to step 12.

o] E a7 is displayed:
Enter: The number of Y-axis intervals
(<=12).

Press:

Note: If the number of intervals is not in the

When H LI
BT E B R

range of 1 to 12, the program will beep
and go to step 14.

AL 5 is displayed:

Enter: The number of Y-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

Press:

OR:

Enter: 0, if no labels are desired on the
Y-axis.

Press:

Note: If the number of intervals is not in the

range of O to the entered number of Y-
intervals, the program will beep and go to
step 15.

After scaling the plotting area and entering the

fu
Sp

nction at line 5000, select the options using the

ecified function keys:

Press: KEY #2 (= I Hi:LiL) to enter points

of singularity.

Go to step 17.

OR:

Press: KEY #3 (FLil. Fl.T)to generate a -

full plot.

Go tostep 19.

ote: This operation will clear the graphics
screen and redraw the axes with labels.

OR:

Press: KEY #4 ( THELE) to generate a

table of function values on the printer.

Go to step 26.
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17.

18.

19.

20.

21.

Auto Function Plot

OR:
a. Press: KEY #7 (FI.{IT) to plot the func-
tion only over a specified range.

b. Gotostep19.
OR:

a. Press: KEY #8 ( L.FEE L) to label the plot
at an entered position.

b. Gotostep 31.

When EMTER POIHT OF

SIHGULARTTY  %is displayed:

a. Enter: The point of singularity.

b. Press:
When Fif FOTHTE YoMt s
displayed:

a. Enter: Y, to enter more points.

b. Press:

c. Gotostepl7.

Note: If F{}
ERTE

a. Enter: N, if there are no more points.

b. Press:

c. Gotostepl6.

Note: You mustenter ““Y’’ or “*N’’ or the pro-
gram will beep and go to step 18.

When EMTER s IMTis displayed:

a. Enter: The minimum X-value to be plotted.

b. Press:

When EMTER # MM is displayed:

a. Enter: The maximum X-value to be

plotted.

b. Press:

When EMTER

displayed:

THOREMEMT s

a. Enter: The increment for plotting.
b. Press:
c. Gotostep 23.

OR:

22,

23.
24,

25.

26.

27.

28.

29.

30.
31.

a. Enter: 0 if the number of intervals is to be
entered rather than the increment size.

b. Press:

When EMTER # FLOT

PHEREMEMTEY is displayed:

a. Enter: The number of plot increments.

b. Press:

After the plot is finished, the program will beep.

If another option is desired using the same func-

tion, go to step 16.

If a new function is desired:

a. Press:

b. Gotostep 3.

When EMTER #111H7Yis displayed:

a. Enter: The minimum X-value to be printed.

b. Press:

When ERMTER =FFST s displayed:

a. Enter: The maximum X-value to be
printed.

b. Press:

When EMHTER

displayed:

THOEEMEMT s

a. Enter: The increment for printing.

b. Press:

c. Goto step 30.
OR:

a. Enter: 0 if the number of intervals is to be
entered rather than the increment size.

b. Press:

When EHTER # FLOT

THREEMEMT 5% is displayed:

a. Enter: The number of increments for

printing the table.
b. Press:
After the table is printed, go to step 24.
When LAEBEL ORIGIM:H, Y% Tis

displayed:
a. Enter: The X and Y coordinates where the
label is to start.

b. Press:
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Note: If IHWALID FOSITION is dis- 32. When EMTER LFEELYis displayed:
played, the entered coordinates are out a, Enter: The label.
of the scale limits and the program goes b| Press:
to step 31. Note: If L.FEEL TOO LOHG is dis-

Note: To aid label positioning the following
variables may be useful.

33. A
Variable Name Description
X0 Minimum X-scaled value
YO Minimum Y-scaled value
X1 X-value at axes intercept
Y1 Y-value at axes intercept
X2 X-value at right end of X-axis
Y2 Y-value at top end of Y-axis
Z1 X2—X1
22 Y2—Y1
D1 Distance of a dot in X-direction
D2 Distance of a dot in Y-direction
Example 1:

played, the program beeps and goes to
step 32.
fter the label has been drawn, go to step 24.

Using the default function, f(x) = SIN(x)/x, which is stored as DEF FNF(X) at line 5000, plot the function

over the range of —8*PI to 8*PI using an increment of PI/4. Th
For the X-axis, specify vertical labels with 10 intervals and label

c-scaled range should be —10*PI to 10*PI.
5 at every other tic. For the Y-axis, specify

auto scaling with 12 intervals and labels at every 3 tics. Remember to enter 0 as a point of singularity.
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Example 2:

Replace the default function with X® and generate a plot from —3 to 3 using an increment of .05 on a scaled range of
—4 to 4. For the X-axis, specify horizontal labels with 16 intervals and labels at every other tic. For the vertical
scale, enter a scale maximum of 30 and a minimum of —30. The Y-axis should have 10 intervals with labels at every

tic.
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Auto Data Plot

This program will automatically set up the scaling factors and plot a user entered set of paired data. You can either
enter the data from the keyboard or from a data file. The data set can contain up to 200 data points.

After the data has been entered, you can print it, edit it, and plot it. In the plot specification, you can specify the scale
factors or let the program automatically set up the scale factors. You are able to select tic spacing and label spacing
on each axis. The X-axis labels can either be vertical or horizontal. You can also specify no labels on an axis if you
wish. After the plot is completed, you can draw a grid or label the plot.

As with other generalized plotting programs, the program may not suit your needs. The formatting of the labels and
the position of the axes are areas which may need customization if your plots do not lend themselves to the spacing

provided. ;

User Instructions

Insert the Standard Pac cartridge into the tape

transport.

To load the program:

a. Type: LT

b. Press:

To run the program:

a. Press:

When the keys are labelled and S|

CDFT T s displayed:

a. Press: KEY #5 (HEL F)if youneed a more
detailed explanation.

b.  After the explanation is displayed, go to step
4,

OR:

a. Press: KEY #1 (EMTEF) to enter the
data.

b. Gotostep 5.

When FFEIHT DRTH OR

IHFLIT : %17 is displayed:

a. Enter: Y, if the data is to be printed on
entry.

b. Press:
OR:

50

a. ‘Enter: N, if the data is not to be printed on
entry.

b. Press:

Note: You must enter either ““Y’’ or ““N’’ or

the program will beep and go to step 5.

When EMTER FROM

FREYEOARDTHFE k.- T7% is displayed:

a. Enter: K, if the data is to be entered one
pair at a time from the keyboard.

b. Press:

c. Gotostep7.
OR:

a. Enter: T, if the data in a data file is to be
entered.

b. Press:

c. Gotostepll.

Note: You must enter either ‘K’ or ““T”’ or the

FOTHTS .
a. Enter: The number of data points.

b. Press:

Note: If the number of points is not valid,



10.
11.

12.

THWAL T MHUMBER OF
FOIHTE will be displayed and the

program will go to step 7.

When =6t * . %Wi__ »%isdisplayed:

a.

b.

Enter: The specified point values.

Press:

Repeat step 8 for each point.
Go to step 12.

When EHTER FILE

FEMET s

displayed:

a.
b.
c.

Enter: The file name.

Press:

After the data has been loaded go to step 12.

Note: If the file does not exist, go to step 11.

When the data has been entered, select the

desired opﬁon using the specified function keys:

a.

Press: KEY #2 ([1LITFLIT) to output the
array values to the printer or to the tape.
Go to step 13.

OR:

Press: KEY #3 (ZETLIF) to set up the
scale and axes.

Go to step 18.

OR:

Press: KEY #4 ( F1.017T) to plot the data on
the currently defined axes. Set up first.
Go to step 30.

OR:

Press: KEY #6 (E 11T to edit the data in
memory.

Go to step 34.

OR:

Press: KEY #7 (Gl 1) to draw a grid at
the label positions. Set up first.

Go to step 12 after the grid has been drawn.
OR:

Press: KEY #8 (l.FEL) to label the plot
at an entered position. Set up first.

Go to step 42.

OR:

Go to step 4 for a new data set.

13.

14.

15.

16.

17.
18.
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When FREIMT DFHTH: Y-H? is displayed:

a. |Enter: Y, if the data is to be printed.

b. |Press:

OR:

a. |Enter: N, if the data is not to be printed.

b. |Press:

Note: You must enter either *“Y’” or “‘N’’ or the

program will beep and go to step 13.

When ETORE DFETH: Y MY is displayed:

a. |Enter: Y, to store the data.

b. [Press:

Go to step 15.
OR:

a. |Enter: N, tonot store the data.

b. |Press:

c. |Go tostep 12.

Note: You must enter either *“Y’’ or ““N’’ or the

program will beep and go to step 14.

When EMTER FILLE HAME™YISs

displayed:

a. |Enter: The file name.

b. |Press: (CNe

When i F EOFILE YoM s

displayed:

a. |Enter: Y, if the file must be created.

b. |Press:

OR: |

a. |Enter: N, if the file already exists.

b. |Press:

Note: You must enter either ““Y’” or *‘N’’ or the

program will beep and go to step 16.

Note: If any errors occur when storing the data,

the program will go to step 15.

After the data has been stored, go to step 12.

When FLITO M-S0ALIHG: YWY

is | displayed:

a. |Enter: Y, if the X-minimum and X-
maximum values are to be used by the
program.

b. |Press:

Go to step 21.
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19.

20.

21.

22.

23.

Auto Data Plot

OR:
a. Enter: N, if you want to enter the X-
minimum and X-maximum values.
b. Press:
Note: By specifying the end points you can
have better control of the axis labels.
Note: You must enter either ‘Y’ or *“N”” or the
program will beep and go to step 18.
When [ M7TE R
displayed:

a. Enter: The minimum X-value for scaling.
b. Press:
When EHTEF
displayed:

SALE HMAE T

a. Enter: The maximum X-value for scaling.

b. Press:
Note: If the maximum value is less than or
equal to the minimum value, the program

will beep and go to step 19.

2o W H P s displayed:

a. Enter: V, if the X-axis labels are to be
written vertically.

b. Press:

OR:

"a. Enter: H, if the X-axis labels are to be

written horizontally.

b. Press: 25

Note: You must enter either ““V** or *“H”’ or
the program will beep and go to step 21.

When 3. OF
THTERWALS

a. Enter: The number of X-axis intervals

. END
. LINE

Note: If the number of intervals is not in the

range of 1 to 16, the program will beep

24.

7 is displayed: 26.

BT WERER 27.

a. Enter: The number of X-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.

b. Press:

OR:

a. Enter: 0 if no labels are desired on the
X-axis.

b. : Press:

Note: If the number of intervals is not in the
| range of O to the entered number of X-

intervals, the program will beep and go to

. step 23,
Wll‘én FUITOE S-SR TG Y MY s
disﬁlayed:

a. ﬁEnter: Y, if the Y-minimum and Y-
‘maximum values are to be used by the
?program.

b. !Press:

c. 'Gotostep27.

OR:

a. Enter: N, if you want to enter the Y-
-minimum and Y-maximum values.

b. !Press:

Note: By specifying the end points you can

have better control of the axis labels.

Note: You must enter either ‘Y’ or *“N”’ or the

program will beep and go to step 24.

When EMTER SCALE

displayed:

TII MY is

a. Enter: The minimum Y value for scaling.

b. Press:

displayed:

VPLE T s

SOFLE

a. Enter: The maximum Y value for scaling.

b. Press:

Note: If the maximum value is less than or
equal to the minimum value, the program
will beep and go to step 25.

When MO OF R T

ITHT L




28,

29.

30.

31.

a. Enter: The number of Y-axis intervals
(<=12).
b. Press:
Note: If the number of intervals is not in the
range of 1 to 12, the program will beep
and go to step 27.

is displayed:
a. Enter: The number of Y-intervals between
labels, e.g., if labels are desired at every
other tic, the number of intervals between
labels is 2.
b. Press:
OR:
a. Enter: O if no labels are desired on the
Y-axis.
b. Press:
Note: If the number of intervals is not in the
range of 0 to the entered number of Y-
intervals, the program will beep and go to

step 28.
When FLOT DEFIMETis displayed, go to
step 12.
When IHDOEX OF FIRST POIWHT?
is displayed:

a. Enter: The array index of the first point to
be plotted.
b. Press:
Note: If the value is less than one, the program
assumes that the value is one.
Note: If M THL HLUIMEE R
FOIMTS 1% isdisplayed, the pro-

gram goes to step 30.
When IHDOEX 0OF LAST
displayed:

FOTHT? is

a. Enter: The index of the last point to be
plotted.

b. Press: (fiNe

Note: If M T LI

"

L= isdisplayed, the pro-

32.

33.
34,

35.
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f " is displayed, the program goes
to step 30.

When i. 14

Lo JME AT AR T

displayed:

a. | Enter: The code for the desired line type

1,2,3,0r4).

b. | Press:

Note: If IMHUWFL I LIME TWFEIs
displayed, the program beeps and goes
to step 32.

Aft

er the plot is finished, go to step 12.

LETE ., S= 1M *is displayed:

LE s A P R
a. | Enter: Oif the edit is finished.
b. | Press:
c. | Gotostep 12.
OR:
a. | Enter: 1 if you want to correct a data pair.
b. | Press:
Go to step 35.
OR: |
a. | Enter: 2, if you want to delete a data pair.
b. | Press:
Go to step 38.
OR:
a. | Enter: 3, if you want to insert a data pair.
b. | Press:
c. | Goto step 39.
When EHMTER THDES OF
T CORERECT™ s displayed:
a. | Enter: The index of the data pair.
b. | Press:
c. | Gotostep 36.
Note: If the index is greater than the number of

data pairs in the data set, go to step 35 and
re-enter the index.
OR:
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36.

37.

38.

39.

40.

Auto Data Plot

a. Enter: A value less than 1 to terminate the
correction mode.

b. Press:

c. Goto step 34.

When HEL ¥

a. Enter: The correct value.

b. Press:

When HEW %0 ¥=%is displayed:

a. Enter: The correct value.

b. Press:

c. Gotostep 34.

When EHTE F

TO DELETES

a. Enter: The index of the pair.

b. Press:

c. Gotostep 34.

Note: If the index is greater than the number of

J= s displayed:

THOE= OF FARIRE
is displayed:

data pairs in the data set, go to step 38
and re-enter the index.

OR:
a. Enter: A value less than 1 to terminate the

deletion mode.
b. Press:
c. Gotostep 34.
When EMTE F
T THEER
a. Enter: The index of the pair.
b. Press:
c. Gotostep40.
Note: If the index is greater than the number of

data pairs in the data set plus one, go to
step 39 and re-enter the index.

Note: If fFx T HLIM HUMEBER
Fi < EIE is displayed, go to

step 34 since there is no more room.
OR:
a. Enter: A value less than 1 to terminate the
insertion mode.
b. Press:
c. Gotostep34.
When

THSERT Wi__»=7% is displayed:

41.

42,

a. Enter: The X value.
b. Press:

THESERT YO ame
a. Enter: The Y value.

b. Press:

c. Goto step 34.

is displayed:

When L.FEEL

displayed:

a. Enter: The X and Y coordinates where the
label is to start.

b. Press:
Note: If IHUVFALID FOSITION is dis-
played, the entered coordinates are out of

CDETGEIH: . Y is

the scale limits and the program will beep
and go to step 42.

Note: To aid label positioning the following
variables may be useful to use.

Variable Name

Description

X0 Minimum X-scaled value

YO Minimum Y-scaled value

X1 X-value at axes intercept

Y1 Y-value at axes intercept

X2 X-value at right end of X-axis
Y2 Y-value at top end of Y-axis
Z1 X2—X1

Z2 Y2—Y1

D1 Distance of a dot in X-direction
D2 Distance of a dot in Y-direction

43.

44,

Wheﬁ EHTER LHABE
a. Enter: The label.

b. Press:

Note: If LFAEEL TOO LOMG is dis-
played, the program beeps and goes to
step 43.

.. is displayed:

After the label has been drawn, go to step 12.
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1. The following data was obtained using the BEEP conversion functions in the owner’s manual and is to be

plotted.
Frequency Duration
Parameter Parameter
114 883
107 935
101 985
94 1050
88 1113
83 1171
77 1250
72 1324
68 1390
63 1483
59 1566
55 1659

The example plot was done using the responses shown in the table belpw:

Question Response
AUTO X-SCALING:Y/N N
ENTER SCALE XMIN 45
ENTER SCALE XMAX 125
VERTICAL/HORIZONTAL LABELS:V/H H
NO. OF X-AXIS INTERVALS (<=16) 16
NUMBER X-INT. BETWEEN LABELS 4
AUTO Y-SCALING:Y/N N
ENTER SCALE YMIN 800
ENTER SCALE YMAX 1700
NO. OF Y-AXIS INTERVALS (<=12) 9
NUMBER Y-INT. BETWEEN LABELS 2
INDEX OF FIRST POINT 1
INDEX OF LAST POINT 12
LINE TYPE:LINE/DOT/+/0(1,2,3,4) 4
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Histogram Generator

This program will draw a histogram based on user entered data. The data can be entered either from the keyboard or
from a tape file. Once the data has been entered, it can be edited, printed, plotted, stored and output with cell
statistics. The program will automatically sort up to 200 values into from 1 to 50 intervals or bins of equal width
specified by you. The histogram which is generated will be scaled autofnatically and labelled. The cell limit labels
are limited to 5 spaces. If the labels take more space than this, they will 1be defaulted to a general message stating the
cell size and the starting value. :

Since this program has been designed to draw histograms for a generalized data base, there are aspects which could
be changed to fit a particular data base. The major limitation in designing a program for a generalized data base; is in
the formatting of the output. The spacing for the labelling of the histogram may be insufficient for some applica-
tions, but also be too large for others. The size of the data base was arbitrarily set at 200 and the maximum number of
cells was set at 50. Both of these limits were selected to fit the anticipated needs of the average user, but can be

changed if the data base is larger or the desired number of cells is larger. To make any changes to the program, you
should refer to the documentation of this program for further assistance.

User Instructions

1. Insert the Standard Pac cartridge into the tape b. Press: (e
transport. OR:
2. Toload the program: a. Enter: N, if the data is not to be printed.
a. Type: CHIETOY b. Press:
b. Press: Note: You must enter either *“Y”’ or ““N’’ orithe
3. To start the program: program will beep and go to step 5.
When EMTER FROM KEYROARD

a. Press: 6.

T is displayed:

When the keys are labelled and % ;
CFT IOk is displayed: a, Eflxter: K, if the data is to be entered from
a. Press: KEY #5 (H[L.F), if you need a the keyboard.

more detailed explanation.
b. After the explanation is displayed, go to

step 4.

OR:
a. Press: KEY #1 (EMTE ) to enter the data.
When FEIHT DFRTH OH

THFLT M7 is displayed:
a. Enter: Y, if the data is to be printed on
entry.
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b. Pﬁess:
OR:
a. Enter: T, if the data is on a tape file.
b. Pﬁess:
¢. Goto step 11.
Note: - You must enter either ‘*‘’K’’ or ‘“T”’ or the
program will beep and go to step 6.



10.
11.

12.

a. Enter: The number of points.

b. Press:

Note: If the number of points is not in the range
of 2 t0 200, go to step 7 and enter a num-
ber in the acceptable range.

When #1__

a. Enter: The value specified.

b. Press:

Repeat step 8 for each value.

1%is displayed:

Go to step 12.
When EMTER
displayed:

FAMES s

a. Enter: The file name.

b. Press:

c. After the data has been loaded go to step 12.

Note: If the file does not exist, go to step 11.

displayed, select the desired option using the

specified function keys:

a. Press: KEY #2 (UJLITFLIT) to output the
array values to the printer or to the tape.

b. Go tostep 13.

OR:

a. Press: KEY #3 (FL.11T) to plot the
histogram.

b. Gotostep19.
OR:

a. Press: KEY #4 (HUFM#1.) to have a
normal curve overlaid over the plot.
b. Gotostepl2.

OR:

a. Press: KEY #6 (E[11T) to edit the data in
memory.

b. Goto step 24.
OR:

at an entered position.
b. Go to step 30.
OR:
a. Press: KEY #8 (Z01FY) to print the cell

13.

14.

15.

16.

17.

Whe
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statistics and copy the histogram to the

printer.

Go to step 12.

n FEIMNT DATH:YSHT is displayed:
Enter: Y, if the data is to be printed.

Press:

Go to step 14.

OR:

Enter: N, if the data is not to be printed.

Press:

(Go to step 15.

Note: You must enter either ‘Y’ or *‘N’’ or the

program will beep and go to step 13.

n FREINT DATA M
IHTER-TINIEF:Fo0% is displayed:
Enter: P, if the data is to be printed on the

printer.
Press:
OR:

Enter: D, if the data is to be printed on the
display.

Press:

Note: You must enter either ‘‘P’” or ‘D’ or the

Whe

a.
b.
c.

program will beep and go to step 14.
n HTOREE DATH:Y-HT is displayed:
Enter: Y, to store the data.

Press:

Go to step 16.

OR:

Enter: N, to not store the data.

Press:

Go to step 12.

Note: You must enter either ““Y’’ or ““N’’ or the

program will beep and go to step 15.

When EMTER HMAME OF FILE?T is
displayed:

a. Enter; The file name.

b. Press:

When CEEATE FILE:Y-oMYis
displayed:
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18.
19.

20.

21.

22.

Histogram Generator

a. Enter: Y, if the file must be created.
b. Press:
OR:

a. Enter: N, if the file already exists.

b. Press:

Note: You must enter either ““Y”’” or *‘“N’” or the
program will beep and go to step 17.

Note: If any errors occur when storing the data,
the program will go to step 16.

After the data has been stored, go to step 12.

When [ FFSE T = is displayed:

a. Enter: The desired offset.

b. Press:

Note: If {1F}
VHLUE

and enter a smaller offset.

[

- _ is displayed, go to step 19
When # F
a. Enter: The number of cells.

END
LINE
i

CEL L% s displayed:

b. Press:

RERISERES i BB s displayed,
go to step 20 and enter a valid number of

cells.
When OFTLFUM CELL WMIDTH=_
CELL WIDTHYis displayed:

a. Enter: The desired cell width.

b. Press:

Note: The optimum cell width is given by:

X max — offset
# of cells

T is displayed and then

I

WIDTH

displayed:

a. Enter: Y, if the specified information is
acceptable.

b. Press:
OR:

23.
24.

25.

a. Enter: N, if you want to change the offset
or cell width.

b. Press:

c. Gotostepl9.

Note: This case results when there are observa-
| tions, i.e., data values, which fall outside
. of the specified range. (Offset, Offset +
- # Cells * Cell Width). The histogram
' will still be drawn if you want it.

After the histogram is generated, go to step 12.

o e TR " is displayed:
a. Enter: 0if the edit is finished.

ﬁress;
c. Gotostepl2.

OR:

a. Enter: 1if you want to correct a data item.
Press:
Go to step 25.
OR:

a. Enter: 2 if you want to delete a data item.

b. Press:
c. Goto step 27.
OR:
a. Ejpter: 3 if you want to insert a data item.
b. ijess: e
do to step 28.
When E

THIOE = OF

*'is displayed:

a. Enter: The index of the item.

b. Press:

¢. Qo to step 26.

Note: If the index is greater than the number in

the data set, go to step 25 and re-enter the
- index.

dR:

a. Enter: A value less than 1 to terminate the
correction mode.

b. Press:

c

Go to step 24.



26. When MEWM = 1=7isdisplayed:
a. Enter: The correct value.
b. Press:
c. Gotostep 24,

27. When EMTER THOES OF ITEM
T DELETE ™ is displayed:

a. Enter: The index of the item.

b. Press:

c. Gotostep24.

Note: If the index is greater than the number of
items in the data set, go to step 27 and
re-enter the index.

OR:

a. Enter: A value less than | to terminate the

deletion mode.

b. Press:

c. Gotostep 24.

28. When EHTER ITHOES OF ITEHM

T THEERT?is displayed:

a. Enter: The index of the item.

b. Press:

c. Gotostep?29.

Note: If the index is greater than the number of
items in the data set plus one, go to step
28 and re-enter the index.

Note: If M THLIM HUMBER OF
PTEMS
step 24 since there is no more room.

OR:
a. Enter: A value less than 1 to terminate the

B8 is displayed, go to

insertion mode.

Example:

29.

30.
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b. | Press:

c. | Gotostep 24.

When IHEERT Wi__ 3=7 is displayed:
a. | Enter: The X value.

Press:

. | Go to step 24.

When L.FEEL
displayed:

ORETGEIH: = Y2 is

a. | Enter: The X and Y coordinates where the
label is to start.

b. | Press:

Note: If IHWALID FOSITION is dis-
played, the entered coordinates are out of
the scale limits and the program goes to
step 30.

N(Te: To aid label positioning the following

variables may be useful to use.

Variahle Name | Description

X0 Minimum X-scaled value

YO Minimum Y-scaled value

(0] Offset

N9 Maximum number of points in
acell

C Cell width

D1 Distance of a dot in X-direction

D2 Distance of a dotin Y-direction

31.

32.

When EMTER LABELYis displayed:

a. | Enter: The label.

b. | Press:

Note: If |. L TO0 LOMG is dis-
played, the program beeps and goes to

step 31.
After the label has been drawn, go to step 12.

A teacher gave a test to 25 students and wishes to see a histogram of the results to determine whether the grades

were skewed high or low. The test grades are shown below:

Student#/ 1 2 3 4 5 6 7 8 9 10 11 12 13 14|15 16 17 18 19 20 21 22 23 24 25

Grade 77 65 82 91 74 83 96 61 48 72 81 88 89 73|83 84 90 71 66 88 83 77 94 85 72
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After entering the test scores, use the responses shown below to duplicate the example plot.

Question Response
OFFSET =" 40

# OF CELLS 6
OPTIMUM CELL WIDTH =

9.33342666666

CELL WIDTH? 10
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Arithmetic Teacher

Preschool and elementary school students may use this program to help them learn addition, subtraction, multiplica-
tion, and division. Secondary school students can test algebra skills using the algebra section of this program. The
program randomly generates problems within a specified range which is defaulted to 9. A lesson consists of 10
correctly answered problems. After problem 10, the number correct on first and second tries and the total number

of problems tried will be printed. The child can select any type of problem or a mixed set of arithmetic problems.
The problem type will be printed after pressing the selection key.

The algebra section provides a basic drill in 4 types of algebra problems as shown:

ax =b

ax+b=c

a(x +b)=c

a(x —b)+c(x —d)=e

A student can select any type of algebra problem.

All problems require mental computation of the answer and check for dsage of the computer to solve the problem.
The random numbers are generated using the built-in generator. The seed used by the random number generator

can be entered in the ““START” section. When the lesson is finished, a report will be printed showing the
student’s success during the lesson.

User Instructions

1. Insert the Standard Pac cartridge into the tape more detailed explanation.

transport. b. After the explanation is displayed, go to
To load the program: step 5.

a. Type: CTERCH OR:

b. Press: a. Press: KEY #6 (=THET), if you want to

To start the program:

a. Press:

When WHAT TS5 YOURE HAME?Ts
displayed:

a. Enter: Your name. (<=32 characters)

b. Press: (&N

When the keys are labelled and =F L.ECT
(T Ik s displayed:

a. Press: KEY #5 (MELF), if you need a

specify either the maximum number size or
the seed for generating the problems which
; are not as defaulted.
b. Gotostep 6.
OR:
a. - Go to step 8 to select the problem type.
When EMTERE PMR=THUM MUMBERY
is displayed:

a. Enter: The maximum value for factors.



b. Press:
Note: If [f1Hx T H

%= 1T ITWE is displayed, go to step 6

and enter a value greater than 1.
When EHTER OFT IOHAL
B B R OHE ' is displayed:

a. Enter: A value for seeding the random

number generator.
b. Press:
OR:

a. Enter: 0, if no seed is to be used.

b. Press:

To select problem type:

a. Press: KEY #1 () for addition problems.

b. Gotostep9.
OR:

a. Press: KEY #2 (~) for subtraction
problems.

b. Go to step 9.

OR:

a. Press: KEY #3 (%) for multiplication
problems.

b. Go to step 9.

OR:

a. Press: KEY #4 (.7) for division problems.
Go to step 9.

OR:

a. Press: KEY #7 (IM1I#FEL) for mixed
addition, subtraction, multiplication, -and
division problems.

b. Gotostep9.

OR:

a. Press;: KEY #8 (HL.( ) for algebra
problems.

b. Gotostep 14.
OR:

a. Go to step 5 to specify new problem condi-
tions or obtain an explanation.

When F# 5 LE F is displayed:

a. Enter: The answer to the displayed
problem.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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b. | Press:

If wOE FAMSHER D5 WEOHG,

THY HGALHis displayed, go to step 9 and
try|again.

If WOURE AREHMER TS S5TILL
WROMG RIGHT ARSHER TS _ isdis-

played, you entered the wrong answer twice.

Re

peat steps 9-11 until you have answered 10

prablems correctly on either the first or second

try

When your lesson is finished, the number of

problems answered correctly on the first try,

number of problems answered correctly on the

second try, and the total number of problems

tried will be printed.

a.| Go to step 5 to specify new problem
conditions.
OR:

o0

Go to step 8 to start a new problem set.

DL WAMT Y are displayed:

Enter: The type code (1-4) to specify the
desired problem type.

Press:

Note: You must enter a number in the range of

=~

If

try
If
i

en
Re

pr

try.

Ga

1 to 4 or the program will go to step 14.
hen the problem is displayed:
Enter: The answer to the displayed
problem:
Press:
YOLE AMEWER TS

v FGHDH is displayed, go to step 15 and

PR G

again,
LT

AN L RN

FIH 5 R E R
ered the wrong answer twice.

I is displayed, you

peat steps 15-17 until you have answered 10
hblems correctly on either the first or second

to step 13.
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Example 1:

Using PI as the seed for the random number generator and twelve as the maximum number, do a set of 10
multiplication problems.

Example 2:

Using .61422533 as the seed for the random number generator and ten ;as the maximum number, do a set of 10 type 2
algebra problems.
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Calendar Functions

For the period October 15, 1582 through November 25, 4046, this program interchangeably solves for dates and
days. Given two dates, the number of days between them or the number of week days between them can be calcu-
lated. Given one date and a specified number of days, a second date can be found. Given a date, the day-of-week

and day-of-year can be calculated. Given a month and year, a calendar can be plotted and printed.

A date must be input in mm.ddyyyy format. For instance, April 6, 1978 is keyed in as 4.061978. It is important that
the zero between the decimal point and the day of the month be included when the day of the month is less than 10.
The number of weekdays between two dates is based on a noon-to-noon time length, so the difference between a
weekday and a non-weekday will have the half-day in it, e. g.,‘the number of week days between a Friday and
Saturday in the same week is .5.

Equations:
To compute the day number from the date:

Julian Day number = INT (365.25y") — INT (y'/100)
+ INT (y'/400) + INT (30.6001m")
+ D — 478164 :

The range of calculations allows for this value to be in the range
100000 <JD sp; < 999999.
where

_Jyr-1 itM=10r2
Y Y ifM > 2

,_JM+13 M =1or2
M+1  ifM>2.

Then days between dates is found by

Days = Day #2 — Day #1

To compute the date from a day number:

Day# =JDADJ‘ + 478164
y' = INT ((Day # — 121.5)/365.2425)
m’ = INT ((Day# — INT (365.23y") + INT (5'/100)

—INT(y'/400))/30.6001)
68



Day of month = Day# — INT(365.25y") +

—INT(y'/400) — INT(30.6
MONTH =m=m'—13 ifm' =144
m'— 1 ifm' <4
YEAR = y' ifm>2
y'+1 ifm=1or2

To compute week days between dates,

W(m,d,y) = S*INT (D(m,d,y)/7) + .S*INT(I.

where

D(m,d,y) =d — INT(.75INT(g(y,m)/100)—7
+ INT(365.25 g(y,m)) + INT(30

_Jm+13 ifm=1,2
flm) _{m+ 1 ifm>2

_Jy-1 itm=12
g0,m) {y ifm>2

W is the number of weekdays since a certain fixed date in antiquity. T
then the difference between the values of W.

To compute day of the week:

Day of the week = 7 X FP((Day

To compute day of the year:

Day of year = JD sp5 — JD ppy (Januar]

User Instruction
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INT(y'/100)
001m")

r 15

801*(D(m,d,y) mod7))

6f(m))

he number of weekdays between two dates is

# + 5)/7)

v 1, Year) + 1

S

1. Insert the Standard Pac cartridge into the tape more detailed explanation.

transport. b. |After the explanation is displayed, go to step
2. Toload the program: 4.

a. Type: "ERLEMD! OR:

b. Press: a. Press: KEY #1 ([11 1), to enter two
3. To start the program: dates for computing days between them

a. Press: KEY #2) or weekdays between them (KEY
4. When the keys are labelled and =ELEDT #B).

R T IOk s displayed: b. Gotostep 5.

a. Press: KEY #5 (HELF), if you need a

o
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a. Press: KEY #2 (& [IF
have already been entered and the number

i), if two dates

of days between them is desired.

b. After the number of days is displayed, go to
step 4.

OR:

a. Press: KEY #3 (111~ [1F% %), to compute
a date N-days before or after an entered
date.

b. Gotostep7.

OR:

a. Press: KEY #4 (DI T13Y) to compute
the day of week and day of year of a date.

b. Gotostep 10.

OR:

a. Press: KEY #6 (&uld.

have already been entered and the number

LY R, if two dates

of weekdays between them is desired.

b. After the number of weekdays is displayed,
go to step 4.

a. Press: KEY #8(FFT~{:Fl)),ifacalendar
for a particular month and year is desired.

b. Gotostep12.

Note: If M DFTES EMTERED is dis-
played, go to step 4.
OR:

When EMHTER FIRST

CVRTE = ML DD T is displayed:

a. Enter: The date as specified, e.g., April 6,

1978 would be entered as 4.061978.

b. Press:

Note: If THUWFL.ID DATE is displayed,
the date must be re-entered. Go to step 5.

When EMTER SECOMND

PHRTE - ML DD Y s displayed:

a. Enter: The second date.

b. Press:

c. Gotostep4.

Note: If THWAL 1D [ATE is displayed, go
to step 6 and re-enter date.

10.

11.

12.

When EMTER

ETE

a. Enter: The date as specified, e.g., April 6,
1978 would be entered as 4.061978.

b. Press: [ENe

Note: If IHMVHL I DATE s displayed, go

to step 7 and re-enter date.
When EHTER DY@ B
DATES "' ITHMPLIES BEFORE®

is digplayed:

SEL DY Y is displayed:

a. Enter: The number of days. Negative
values will indicate that the unknown date
is before the known date.

b. Press: EINE

Note: If [IFTE B GE

is displayed the resulting date is out of

- range. Go to step 8.

Aftef the resulting date is displayed, go to step

4,

When EHTEF

LI ""' E P DY 5" is displayed:

a. Enter: The date as specified, e.g., April 6,
&978 would be 4.061978.

b. Press: (N

Noté: If THWAL I [IATE s displayed, go
~ tostep 10 and re-enter date.

After the day-of-week and day-of-year is dis-

played, go to step 4.

When MOHTH. YEAR=T

a. Enter: The month and year separated by a
comma, e.g., April 1978 would be entered
as 4,1978.

b. Press:

Note: If GRE G

BEGIME,
POMHTH TH

is displayed:

TEY
displayed, go to step 12 and re-enter
month and year.

FIGH DHis

Note: If the year is two digits, the program will

add 1900 automatically.



13. When EMTERE HEFRDITHGY is displayed: 14.

a. Enter: The heading for the calendar. The
maximum number of characters in the
heading is 32.

b. Press:

Note: If no heading is desired, enter a blank.

Example 1:

Bjorn Borg won his first Wimbledon singles championship on July 3
July 8, 1978. How many days had passed between his first win and

week days? Generate a calendar for July 1978.

After the plot is finished:

Calendar Functions ra!l

a. | Press: to get another copy on the

printer.

b. | Go to step 4 when the copy is finished.

OR:

a. |Gotostep 4.

, 1976 and his third singles championship on
his third win? How many of these days were
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Example 2:

An individual received a bill dated July 10, 1978. If the bill must be paid in 30 days, what is this date and what day of
the week is it?
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Biorhythms

From the ancient of days, philosophers and sages have taught that human happiness lies in the harmonious
integration of body, mind, and heart. Now a twentieth-century theory claims to be able to quantitatively gauge the
functioning of these three aspects of ourselves: the physical, sensitive, and cognitive.

The biorhythm theory is based on the assumption that the human body has inner clocks or metabolic rhythms with
constant cycle times. Currently, three cycles starting at birth in a positive direction are postulated. The 23-day or
physical cycle relates with physical vitality, endurance and energy. The 28-day or sensitivity cycle relates with
sensitivity, intuition and cheerfulness. The 33-day or cognitive cycle relates with mental alertness and judgement.

For each cycle a day is considered either high, low or critical. The high (0 <x < 1) times are regarded as energetic
times, you are your most dynamic in the cycle. The low (—1 <x < 0) times are regarded as the recuperative per-
iods. The critical days (x = 0) are regarded as your accident prone days especially for the physical and sensitivity
cycles.

Physical Sensitivity Cognitive

N\ \\ AN
AN N, AN
X X b
+ 1 .0 e v
00 £
-1.0 O O
Birth 10 Days 20 Days 30 Days

This program will plot the biorhythms for a month at a time. The critical days during the 33-day period from an
entered date can also be printed.

Operating Limits and Warnings:
The birthday and bio-date must occur between October 15, 1582 through November 25, 4046.

The date format for input is MM.DDYYYY (May 4, 1978 is enteted as 5.041978). The program does not
exhaustively check the date for validity. Thus, if an improper format or an invalid date (e.g., February 29, 1978) is
entered, erroneous answers will result.
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User Instructions
Insert the Standard Pac cartridge into the tape b. | Go to step 8.
transport. OR:
To load the program: a. | Press: KEY #4 (FI.{1T) to plot the bio-
a. Type: m HEIORHY" rhythms for a given month.
b. Press: b. | Gotostep11.
To start the program: OR:
a. Press: a. | Go to step 4 for another person or expla-
When the keys are labelled and HELECT nations.
WP L Uk displayed: 8. When EMTER STARTIHG
a. Press: KEY #5 (MELF), if you need a DATE MM D07 is displayed:
more detailed explanation of the program. a. | Enter: The first date for checking for
b. After the explanation is displayed, g0 to step critical days in the specified form, e.g.,
4. May 4, 1974 would be entered as 5.041974.
OR: b. | Press:
a. Press: KEY #1(EHTEF to enter birthdate
and name. 9. If PHWALID DORTEor YL
b. Gotostep 5. CHEHOT G0 BACKE _ is displayed, go to
OR: step 8 and re-enter the starting date.
a. Press: '|.F T M), if you need 10. Afler the critical days are displayed, go to step 7.
an explanation of b1orhythms printed. 11. When EMTER MOMTH-YEAR :
b. After the explanation is printed, go to step 4. FIFE. 5% s displayed:
When EMTER YOUR HAMEYs a. | Enter: The month and year in the specified
displayed: form, e.g., May, 1978 would be entered as
a. Enter: Your name in 32 characters or less. 5.1978.
b. Press: b. | Press:
When MMAT 15 %00 12. If § H‘ HLID DFTE or
B IRTHIAY MR DY s SHECIFIEL MOMTH 1
displayed: JFORE - BIRTHIAY is displayed, go to
a. Enter: Your birthday in the specified step 11 and re-enter the month and year.
format, e.g., May 4, 1974 would be entered 13.  After the plot is finished and [:01F% Ti
as 5.041974. FRIMTER:Y<M7Yis displayed:
b. Press: a. | Enter: Y, if you want a copy of the plot.
c. Goto step7 b. | Press:
Note: If IHWHL I LIHTE s displayed, go OR:
to step 6. a. | Enter: N, if you do not want a copy.
After the birthdate has been entered: b. | Press:
a. Press: KEY #2(ZR1T. [1%) to obtain the Nate: You must enter either “Y™" or "N’ or the
critical days during a 33-day period after a program will beep and go to step 13.
date. 14.  After viewing the plot:
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a. Press: [cov1), when you are ready to

proceed.
15. When MEST MOMTH:YH? is displayed:
a. Enter: Y, if you want a plot of the next
month.

b. Press:

Example 1:

Go to step 13.

OR:

Enter: N, if the next month is not to be
plotted.

Press: (EN2

Go to step 7 after pressing .

Steve Cauthen was born on May 1, 1960 and Jorge Velasquez was born on December 27, 1946. The triple crown
races in 1978, Kentucky Derby, Preakness, and Belmont Stakes, were run on May 6, May 20, and June 10 respec-

tively. Generate the critical days for the months of May and June for both jockeys. By looking at the biorhythms for

the race days, there might be something about the cycles that resulted in Affirmed winning.
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Example 2:

The Wimbledon singles championships in 1978 were July 7 for women. Generate the biorhythms for Chris Evert
(December 21, 1954) and Martina Navritilova (October 10, 1956)|for July 1978.







Notes
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Timer

This program is a collection of routines that implement various timing functions available to the user. The program
contains five different timers:

1.

Ll

5.

Five-second timer
Count-Up timer with splits
Count-Down timer

Digital Clock timer

Clock with chimes

The timers are not accurate enough to be used for extended periods of time over more than a few hours. The main
intention of these routines is to provide you with example timing routines for your own use. The clock with chimes is
included more as a novelty than to be used in your own applications.

User Instructions

Insert the Standard Pac cartridge into the tape

transport.

To load the program:

a. Type: () "TIMER"

b. Press:

To run the program:

a. Press:

Note: :ZZC! o 1731 B
ITHITIALTEED will be displayed.

When the keys are labelled and =EILECT

CDFT Ik is displayed:

a. Press; KEY #5 (HEL.F), if you need a

more detailed explanation.

b. After the explanation has been displayed, go
to step 4.
OR:
a. Press: KEY #1 (SET-%TOF) to set the
time.
b. Go to step 5 to enter the time and specify
form of display.
OR:
80

a. Press: KEY #3 (CHT LF) to select the
count up timer with split capability.

b. Go tostep 10.
OR:

a. Press: KEY #7 (CHT DHAH) to select the
jcount down timer.

b. Gotostep12.

displayed:
a. Enter: The time for setting the clock.

b. Press:

Note: 1:31 P.M. would be entered as 13.3100
OR:

a. Enter: —1, if the time has been set.

b. Press:

Note: If [HVHL T T THMEis displayed, go
tostep S.

When FRE S5

T 1ME is displayed:

a. Press: when the time is to be set.

To specify the display format:




b.
Note: If T IE

Press: KEY #2([11 31 TFL) to specify the
digital clock format.

Go to step 8.

OR:

Press: KEY #6 (L.010E) to select the
graphical clock with chimes.

Go to step 8.

OR:

Press: KEY #8 (5—%ED) to specify the

five-second display mode.
Go to step 8.
HOT  ZETis displayed, go

to step 4.

To stop the output of the time, press KEY #1

(BET-STOR,

To display the time:

a. Press: KEY #2 ([1ITTHL) for digital
clock format.

b. Gotostep 8.
OR:

a. Press: KEY #6 ([ZL.01CE) for the clock
with chimes.

b. Gotostep 8.
OR:

a. Press: KEY #8 (i) for time update
every five seconds.

b. Gotostep8.
OR:

10.

11.

12.

13.
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a. | Go to step 4 to change the timing operation.

When F R WMHEMN REEADY

is djsplayed;

a. |Press: , when you are ready to start the
count up timer.

b. | Go to step 11 to take splits or stop the time.

To take splits:

a. |Press: KEY #4 (5FL. I7T) to store the cur-
rent time since starting the timer.

b. |Gotostep1l.

Note: Up to 100 splits can be taken and

retained.
OR:

a. |Press: KEY #1 (GET~ZTIF) to stop the
timer and store this as the last split.

b. |Press: KEY #4 (%51 1T) to print out the
split values.

¢. |Go to step 4 to select the timing operation.

When EHTER COUMT  [30HH

wh COMIEY is displayed:

a. [Enter: The number of seconds for the count
down.

b. |Press;

When FF s LOMT MHEH EEADY

is displayed:

a. |Press: , when ready to start the count
down.

b.  Go to step 4 to select the timing operation

when finished.
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Example 1:

Set the time to 10:3100 and specify the digital clock format. After starting the display, stop the time output.

-
-

Set the count down timer for a count down of 30 seconds and then start it.

.

Example 2:




Example 3:

Start the count up timer and take 5 splits. The fifth split should be take

taking the splits, print out the split values.

Example 4:

Set up and start the clock with chimes for 4:59.

Timer 83

n by stopping the timer using KEY #1. After




Music Composer

This program is designed to enable you to create, edit, store, output and play music composed of single notes using
the internal speaker and the programmable BEEP command. The tones which are generated cover a range of six
octaves starting from 55 cps (A). Using the composing symbols recognized by this program, you can specify the
note, e.g., A, B, C, etc., the octave, the timing, e.g., eighth, quarter, etc., a rest, repeat of a passage, and the
metronome setting, i.e., number of whole beats/minute. The natural notes are entered as the capital letters A through
G. Flats are lower case letters a through g. Sharps are entered using the CONTROL key and the capital letters A
through G, which generates the characters ¢, X, N, «, 8, T, and fi for A#, B#, C#, D#, E#, F#, and G# respec-
ively.

The result of parsing the entered composition is a numeric array which contains BEEP parameters and codes which

specify rests, repeats, and metronome timing changes.

While the tonal quality is not exceptional, this program can be used as an example of parse techniques which are
often useful to know. After becoming familiar with the program, you should be gble to add your own customized
routines. The example tune has been selected to demonstrate some of the capabilities of this program and the type
of music performable by the machine.

Enjoy your machine—play some music for your friends!

User Instructions

1. Insert the Standard Pac cartridge into the tape a. Press: KEY #1 (L.FEMTE), to enter the
composition. .
transport.
b. Go to step 5.

2. To load the program:
. REW i I"': |“] ol ot I." ;I n
a. Type: (o) "0 P F displayed:
b.. Press: a

Enter: O, if the tune is stored on tape.
3. To start the program: b. Press:

a. Press: ¢. Go to step 6.

5. When LD 0F MEK TUME:O-M7is

When the keys are labelled and SELET

TiF T 1k is displayed:

a. Press: KEY #5 (HELF), if you need a
more detailed explanation. '

b. After the key explanation is displayed, press
for the explanation of the composi-
tion symbols.

c. After the example theme is played, go to
step 4.

OR:

OR:

a. Enter: N, if the tune is to be entered from
the keyboard.

b. Press: (FN2

¢. Go tostep 7.

Note: You must enter either ‘‘O”’ or ‘*‘N*’ or

the program will beep and go to step 5.
When F TL.E HMAME? is displayed:
a. Enter: The name of the file on the tape.

b. Press:



c. After the array is loaded, go to step 15.

Note: If an error occurs during the load the
program will go to step 6.

When FETEGHIMET is displayed:

a. Enter: The number of whole notes per

minute.
b. Press:
When FEVTEL Y H? is displayed:

a. Enter: Y, if you want the option of reject-
ting an input string after it is parsed.
b. Press:
OR:
a. Enter: N, if any acceptable input will be
stored.
b. Press:
Note: You must enter either *“Y’’ or “N’* or
the program will beep and go to step 8.
Note: If you turn down the review option, cor-
rections may be difficult.
When COFFOETTTOHY is displayed:
a. Enter: The encoded music as a string input,
maximum 96 characters per entry.
b. Press:
OR:
a. Type: END, to terminate entry.
b. Press:
c. Go to step 15.
Note: Use the following codes as given in the
HELP section to enter the composition.

WL LIE

WERLLUES  TO

CAFEEnt timine

10.
11.

12.

13.

14.

15.

=
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Note: In addition to notes, the numeric array

which is created, contains codes for rests,
repeats, and metronome timing changes.
The repeat parameters, n and m, must
include all array locations which are re-
peated and/or skipped. The optional
second parameter, m, can be used to spec-
ify a second ending to a repeated passage.
The value of m is the number of array
values in the first ending which will be
skipped. The second ending will start at
the next array location after the repeat.

HT__is displayed, go to step 14.

the review option was specified and

=M is displayed:
Enter: Y, if the entry is correct.
Press:
Go to step 12.
OR:
Enter: N, if you want to re-enter this entry
with changes.
ND

Press: (EN2
Go to step 14.

te: You must enter either ‘Y’ or ‘N’ or

the program will beep and go to step 11.

peat steps 9—11 until the composition is
ered.

to step 15.

en FE-~EHTERT is displayed:
Enter: The composition.

Press:

Go to step 10.

e: The easiest method is to edit the previous
entry using the editing features of your
computer.

en [1{1HE has been displayed:
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16.

17.

Music Composer

a. Press: KEY #2 (IHMMGE), if either the
overall timing of the piece or individual
notes need to be changed.

b. Go to step 16.

OR:

a. Press: KEY #3 (&7
composed array.

b. Go to step 28.

OR:

a. Press: KEY #4 (F'l. %), to play the com-
posed array.

b. After EMI FPERFORMAMIE is dis-
played, go to step 15 or step 4 to enter anew
tune.

OR: ‘

a. Press: KEY #6 ([1E 1.2 TE), to delete array

elements.

b. Go to step 32.
OR:
a.  Press: KEY #7 ( I M%

“[2), to store the

2 T), to insert notes

in the array.
b. Go to step 35.
OR:
a. Press: KEY #8 (FF IMT), to print out the

contents of the array using composing sym-
bols or plot the score.
b. Go to step 44.
When DHFAMGE
displayed:

TIMIHG ¥ H7 is

a. Enter: Y, if the timing of the entire array is
to be changed.

b. Press:

c. Gotostep 17.
OR:

a. Enter: N, if the timing is correct.

b. Press:

c. Go to step 18.

Note: You must enter either ““Y’” or *‘N”’ or

the program will beep and go to step 16.
When FETREOHOIMET is displayed:
a. Enter: The new metronome setting.

b. Press:

18.

19.

20.

21.

Note: If a negative or zero value is entered, the
program will go to step 18 and not
change the array values.

When CHAMGEE MOTES Yo HYis

displayed:

a. Enter: Y, if you want to change any array

values.

b. Press:

c. IGo to step 19.

IOR:
a. Enter: N, if no changes are needed.

b. Press:
c. ;Go to step 15 or step 4 to enter a new tune.
Note: You must enter either ““Y’’ or “N”’ or
the program will beep and go to step 18.
Whén FELMTER : ¥ H7 is displayed:
a. |Enter: Y, if you want the option of rejecting
ian input string after it is parsed.
b. iPress:
OR:
a. iEnter: N, if any acceptable input will be
istored.
b. Press:
Noté: You must enter either ‘Y’ or ‘N’ or
the program will beep and go to step 19.
Note: If you turn down the review option,
corrections may be difficult.
When HOTE #7is displayed:
a. iEnter: The index of the note or array
celement to change.
b. jPress:
Whé,n SET TIMIMG:Y-HTis displayed:
a. %Enter: Y, if the array is to be checked for
Etiming changes so that the note timing can
be determined accurately.
b. Press:
OR:
a. Enter: N, if the timing has not been
‘changed or the current timing of the note
to be changed is not important.

b. Press:




22,

23.

24.
25.

26.

Note: You must enter either ““Y’’ or ““N’’ or

the program will beep and go to step 21.

If the current array contents are printed and

METRCHOME T is displayed:

a. Enter: The new metronome setting.

b. Press:

c. Go to step 26.

Note: If a negative or zero value is entered, the
program will go to step 26 and not change
the array values.

If the current array contents are printed and

HEWM HOTET is displayed:

a. Enter: The new encoded string.

b. Press:

OR:
a. Enter: OK, if the note is correct.
Press:

¢. Go to step 26.

If ¥__FT__is displayed, go to step 27.

If the review option was specified and

LR ok is displayed:

a. Enter: Y, if the entry is correct.

b. Press:

¢. Go to step 26.

OR:

a. Enter: N, if you want to re-enter this entry

with changes.

b. Press: (FN2

c. Go to step 27.

Note: You must enter either *“Y”* or *‘N”’ or
the program will beep and go to step 25.

When MUORE %« M"Y is displayed:

a. Enter: Y, if there are more changes.

Press:
Go to step 20.
OR:

a. Enter: N, if there are no more changes.

b. Press:

c. Goto step 15 or step 4 to enter a new tune.

Note: You must enter either *‘Y’’ or ‘N’ or
the program will beep and go to step 26.

27.

28.

29.

30.

31

32.

33.

34.
3s.
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When EE-EHTEFRTY is displayed:

a. | Enter: The composition.

Press:

Go to step 23.

Note: The easiest method is to edit the previous
entry using the editing features of your
computer.

If MG TLIME ! is displayed, a tune must be
entered first, therefore, go to step 4.

When F IL.E HFAME' is displayed:

a. | Enter: The name of the file.

. | Press: [(EN2

When CEEFRATE : Y. M*¥ is displayed:

a. | Enter: Y, if the file must be created.
Press:

OR:

a. | Enter: N, if the file already exists.

b. | Press:

Note: You must enter either *“Y’’ or ““N’’ or

the program will beep and go to step 30.

When [HIHE is displayed, go to step 15 or step
4 to enter a new tune,

When DELETE STHRETIMNG ATY is
displayed:

a. |Enter: The number of the first note to be
deleted.

b. |Press:

Note: If the value is less than or equal to 0, go
to step 15.

When MUl MAMY'? is displayed:

a. |Enter: The number of notes to be deleted.
b. |Press:

Note: If the value is equal to zero or greater
than the number of notes in the composi-
tion, go to step 15.

When [IC1ME is displayed, go to step 15.
When THEERT HOTES AFTERTIs
displayed:

a. |Enter: The number of the note before the
inserted note(s).

b. |Press:
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36.

37.

38.

39,

40.

41.

Music Composer

Note: If -1 is entered, go to step 15.

Note: If N, the current number of notes, is en-
tered, go to step 8 to add notes to the end.

Note: If the value is greater than the number of
notes in the machine, go to step 34 and
re-enter.

When MOk FMFMHYY is displayed:

a. Enter: The number of notes or array

elements to be inserted.
b. Press:

Note: If 0 is entered, go to step 15.

go to step 36 and enter a smaller number.
When EEVTELW: Y <M is displayed:
a. Enter: Y, if you want the option of rejecting
an input string after it is parsed.
b. Press: (£¥
OR:
a. Enter: N, if any acceptable input will be
stored.
b. Press:
Note: You must enter either *“Y”’ or ““N”*’ or
the program will beep and go to step 38.
Note:
corrections may be difficult.
When COMFOETITIGHT is displayed:
a. Enter: The composition.
b. Press:
If &
a. Enter: The correct character(s).
b. Press:

If the review option was specified and

HT__ is displayed:

LFE =Y M is displayed:

a. Enter: Y, if the entry is correct.
Press:
Go to step 42.
OR:

Example 1:

If you turn down the review option,‘

42.
43,

44.

45.

46,

47.

a. [Enter: N, if you want to re-enter this entry
‘with changes.

b. Press:

¢. Go to step 43.

Note: You must enter either ““Y’’ or “N’’ or

the program will beep and go to step 41.

When RE-~EMTERT is displayed:

a. Enter: The composition.

b. Press:

¢. Go to step 40.

Note: The easiest method is to edit the previous
entry using the editing features of your
computer.

When 15T

a. Enter: The index of the first value.

WALLIEY is displayed:

" b. Press:

Note: If O is entered, go to step 15.
When |.H&T
a. Enter: The index of the last value.

b. Press:

Note: If these values are not valid, go to step 44

WHL LI is displayed:

and re-enter.
When FRIMT 0OF SCORE:F-57%is
dispﬂayed:
a. Enter: P, if the notes are to be printed using
composing symbols.
b. Press:
OR:
a. Enter: S, if the notes are to be plotted using
musical notation.
b. Press:
Note: You must enter either ‘‘P>* or *‘S” or
the program will beep and go to step 46.

score has been copied, go to step 15.

Using the example tune which is stored on the Standard Pac cartridge %as the data file, ‘‘MUSIC"’, create and play

this tune. After playing the tune, plot the first 20 array values using§ the score option.
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If the print option had been specified, the following would result.

Note that the rests also take up array locations.

Example 2:

Using the data shown below, enter the tune and then play it. After pl
and play it again.

Metronome setting = 60

Tune Data

aying it, change the metronome setting to 30




Ski Game

This game simulates skiing through a slalom course. The user has control of motion to the left and right, but the
downward motion is determined by the machine. The course is generated by the machine, but is based on input by

you so that you can repeat the same course later if you wish. Your running time will be displayed as you descend
through the gates.

The object of the game is to make it through all the gates in the least amount of time. If you go through a gate, an
audible signal will be made. If you hit a pole, the pole will fall over, but you still have been credited with making it
through the gate. If you drop below a gate, there is no way for you to recover on this run, but you can continue and
try to make the remaining gates and check your time. You are able to specify your ability at the start of the game.
This value is used to determine the speed down the slope. Therefore, your time will be faster as your ability
increases, but your ability to control your motion will decrease as your ability level increases. Another aspect of the
game, which you should notice after playing a few times is the effect of turning on the speed down the slope. The
more you turn, the slower you will move down the slope, but if yoﬁ don’t turn, the downward speed will be

increased by the machine. Finally, you are able to specify the background color as black or white to suit your own
visual sense.

The functions used to simulate the motion were derived for this game and have no direct correspondence to actual
equations of motion. Have fun skiing!

User Instructions

1. Insert the Standard Pac cartridge into the tape 5. When ENTER

transport. DGR B

BRCEGRGLIMD
o 1= appears in the

2. To load the program: display:

a. Type: W n a. Enter: 0, if the desired background color is

b. Press: (EN0 white.
. b. Press:

3. To start the program:

OR:
a. Press: . a. Enter: 1, if the desired background color is
4. When the keys are labelled: black.
a. Press: KEY #1 (%ET LIF) to start the b. Press: (E\2

game and set up the course.
b. Go to step S.

Note: Entering any value other than O will result
in a black background.

OR:

a. Press: KEY #5 (HELF), if you need an 6. When FHTER COURSE CODET
explanation of the game. appears in the display:

b. After the explanation is printed, go tostep 4. a. Enter: The course code (any number is
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10.

11.

12.

acceptable, but integers in the range of 1 to
999999 are preferable.
b. Press: (EW
When WHAT ' &
T &
el TE EASY, OB Is

appears in the display:

T LI

HERD 7

a. Enter: Your ability level.

b. Press: (N2

Note: Values less than 1 will be rejected, but
values greater than 5 will be accepted.

After the course is displayed and = THRT is

blinking:

a. Press: KEY #2 (ZTHRT) when you are

ready to start skiing.
b. There will be an audible sequence before the
dot appears in the starting gate.

To increment the velocity component in the left

direction:

a. Press: KEY #3 (LEFT)

Note: Do not hold key down!

To increment the velocity component in the

right direction:

a. Press: KEY #4 (K I1GHT)

Note: Do not hold key down!

Repeat steps 9 and 10 as needed until you are

below the finish gate.

After the final time is printed and any missed

gates are labelled, select the next option:

a. Press: KEY #8 (F

= FT) if you want to

Example:

13.

14.

Ski Game 91

repeat the same course with the same ability

level.
b.| Go to step 8.
OR:
a.| Press: KEY #2 (ZTFHET) if you want to

stop the game or set up a new course.
When TEY FGALM: YES-HO?

appears in the display:

a. | Enter: Y, if you want to try again.

b. | Press:

OR:

a. | Enter: N, if you want to stop.

b. | Press:

¢. | The program ends.

Note: You mustentereither *“Y’’ or *“N’’ or the
program will beep and go to step 13.
When FE
appears in the display:

2 M
)

a. | Enter: Y, if you want to specify a different
course.

b. | Press:

c. | Go to step 5.

OR:

a. | Enter: N, if you only want to change your
ability level.

b. | Press:

c. | Go to step 7.

Note: You must enter either ““Y’’ or **“N’’ or the
program will beep and go to step 14.

The following is an example run using black background, a course code of 52249 and an ability level of 3. Try your

skill on the same course.
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Program Documentation and Programming Techniques

Program
1. Moving Average ...........coiiiiniiennnnneennnnnn e 94
Circular list.
2. Annuities and Compound Amounts with Amortization .., ......................oovu.... 100
Interchangeable solutions. f
3. Polynomial Solutions . .................. ... .. ... .. f e 104
4. Simultaneous Equations ......... ... ... i 106
Data entry with edit options.
5. Calculusand Roots of f(x) ...........coiiiiiiit, F e e 110
User entered function.
6. Curve FIUng ... .o it i e e e 114
Computed GOTO branching.
7. Auto Function Plot ................ ... ... ... ... 0. P 120
Scaling data.
8. AutoDataPlot ...... ... ..o i e T .. 124
9. Histogram Generator .................uuuutiviteinforunneeeesreeeennoniiiainnnis 128
Data storage and retrieval.
10. Arithmetic Teacher .. ... ... ...t it it e et 132
Pseudorandom numbers.
11. Calendar Functions . .. ........ ... it i e e 136
Multiple storage in variables.
12, BIorhythms . ... ... oo e i e 140
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K 1T S U 144
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15.
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Ski Game ........... L SO 156
Dynamic variable alteration.
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93




Circular List

oving Average

The efficient use of data in a computer is directly related to the choice of data structure used to store the information.

While it would be beneficial to the user to h‘
more space than this entire book to properl
Average’’ program will be explained.

ave a detailed explanation of data structures here, it would require far
y cover the subject. Instead, the data structure used in the ‘‘Moving

A circular list was employed to store the retained values. The first 200 elements of the array, A, are allotted to the

circular list. The element A(201) contains th
array elements A(202) and A(203) contain
are used to traverse the array from oldest tg

e index of the next available location in the array for storing data. The
pointers to the oldest and newest entries respectively. These pointers

newest values or vice versa. The number of points to be retained is

stored in A(204). Since there is no need for inserting or deleting values once they have been entered, the array

structure used in this program departs from

the actual definition of a circular list since there are no pointers stored

with the data elements. The index of the array element is used as a pointer in this example. Following through a few

operations on this structure should help your understanding of how the pointers are used.

Lines 610 through 660 control the addition

94

of a point onto the end of this list.

New Value— A (next available location)

Next available location— location of last

entered value
Location of last entered value + 1 — next

available location, unless location of last
entered value equaled the number of re-
tained values when the next available
location is set to 1.

Set oldest value if it is the first entry or it
is changed



Moving Average
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If we examine the contents of the array before and after the 4 point is entered, this process should be clearer. For

this example, assume that 25 points are to be retained.

Oldest point

Newest point

Before After

A(1) X, <—————— Oidest point | -—
A(2) X,
A(3) X ; <«—————n Newest point
A(4) Empty €——— 4——-———’T
A(5) Empty Empty <—

Next Next

location location
A(200) Empty E
A(201) 4 —
A(202) 1
A(203) 3 ——
A(204) 25

As you can see the pointers were changed after the fourth point was entered.

Variable Definitions

Al ] ~ Circular list containing entered values and list pointers
A% - Response string

B[] - Averages

V$ - Label

A -~ Number of points in average

D1 - Distance of a dot in x-direction

D2 - Distance of a dot in y-direction

E - Position of *‘E”’ in string

F - Plot flag

F1 - Print averages flag

G9 - Temporary

I - Loop counter and temporary

J - List pointer used in traversing the list
J1 - List pointer used in traversing the list
L - Label length

L1 - Number of X-axis intervals

L2 ~ Number of Y-axis intervals

L3 - Number of X-intervals between labels
L4 — Number of Y-intervals between labels

L9 - Label position
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M1
M2
M3
P
S
S7
S8
S9
T
u
\
W
Wi

X0

YO
21
z2
Z3
Z4
Z5

Moving Average

- Axis Y-minimum

- Axis Y-maximum

— Number of retained values
- Temporary pointer

- Sum

- Y-label flag

- X-label flag

- Vertical/Horizontal label flag
- Average temporary

- Count of values in sum

- Length of label

— Temporary for label

- Temporary for label

- Label position and temporary
- Scale X-minimum

- Label position

- Scale Y-minimum

- M3-1

- M2-M1

- X dot range

- Y dot range

- Scale X-maximum
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130

OIN AC285 0, AFCIZD.B0204 0
F=@ @ PCH 1

OM KEY# 1,"#AV-#R" COSUB 260
ON KEY# 2, "ENTER" GOSUB 494
gN KEY# T."RAVERAGE™ GOSUB 72
oM VEY# 4 TORE™ GOSUEB 944

KEY# © ELP" GOSUE 1292

ON KEYH® T."VALUES" GOSUB 22%
ON KEY# 3."PLOT" GRSUE 19838
CLEAR @ KEY LABEL

@ DISF “SELECT OPTION"
GQTo 126
DISP " WMOVIHG AVERAGE INSTR
UCTIONS"
DISP "K1:EHMTER #PTS. FOR AV~
HRETARIMNED"
Dg?P " (MUST BE DONE FIRS
DIZP "K2: ENTEP VALUES: OPT. F
ROM EXIGT-
QISP v IHG DATA FILE-SECOH
D STEP"
DISP "KZ:PRINT CHURRENT MOWIH
L AVERRGE"
DISF "K4.ZTORE RETAINED WALU
ES OM TﬂPE
DISF "K5:HELP"
DISP “K7:PRINT RETRINED VALY
ES - MOsST"
DIsP RECENT FIRST"
DISF "VB'PLDT'DHTHfMOUIHG Ay
ERAGE -
DIsp " OFTION TO PLOT MORE

AVERAGES"

RETUPN

CLERR @ KEY LRBEL
DIFF "HUMEER OF POIMTS IH AY
ERRGE";

INPUT A

IF RA>=1 AMD A<=206 THEN A(2a
Sr»=f @ GOTD 220

DISP “"RE-ENTER *:

GOTO 280

DISP "NUMBER OF POINTS TO BE
RETARIHN

INPUT H(’B4)

IF AC2840%=R AND A{
THENW 278

"RE-ENTER "
GOTO 228

Alz2a] =1
AC282 2, AC2A3 ¥=0
DISP "DONE™ @ RETURN

CLEAR

DISP "OLD OR MEW DRATA:Q<H";:
INPUT A%LCL. 327

IF UPCECAFTL. 130="NH"
[}

2045241

THEM =7

IF UPCHCASCL,13:4"0" THEM BE
aa

DISP "EMTER FILE NAME"
INPUT A%

IF LEM{A% =6 THEN S598@
DISF "FILE HAME-TOD LONG"
GOTO 458

ON ERROR GOTO 328 @ ASSIGHS
1 7O A%

GOTD 556

OISP A¥" IS HOT ON TRPE!"
BEEP

GOTO 4%5a

(]
A=RC205) @ OFF ERROR @ GOTO
3¢
GOSUB 744
DISP "AVE.=";T;":YALUE, INF T
Q ENDY

ur T
IF T=INF THEW DISP “DONE" @
RETURN
ACAC28L =T
ACZ2A33=AC2081)
AC201)X=R(261 MECAC2A1I<AC284)
2+1
IF AC2010=1 THEH A(Z2HB2>=1 »
GOTO S?a
IF RC2RZ)=AC2082> THEM RAC282:
=A( 201
GOTQ 570
DISP “MORE ENTRIES:Y/N";
INPUT A$LC1. 3222
IF UPC$CASEL, 13)="Y"
@

IF UPCSCASCL, 1J08"N"
EF B COTO £7Q

GOTG 294

GOSUE 742

GOTO 21a

=@ B U={

P=R{2@32 )

IF F=2 THEM T=IHF ® RETURN
IF R>ACZO3I> AND R(262)>=8 THE
M 248

S=ACPI+S

IF U=f THEN 8958

THEN S7
THEN BE

Initialization

Wait loop until key is pressed
HELP subroutine

Enter # points in average

Enter # points to be retained

Verify values

Initialize pointers
Data Entry

Old or New Data?

Enter old data file name

Read array

New entry from keyboard

Update pointers (see pro-
gramming hints for more
details)

More entries? after reading data
from data file

Start AVERAGE subroutine
Go to print out average
Compute current moving
average subroutine

B S=ACP+E

Usu+1
P=p-1
IF P> THEN 720

P=R(204 % @ GOTD 78@

IF P=1 THEN £9@
U=U+1
P=P-1
GOTO 248
T=3/1
RETURM
PRIMT “"CURRENT MOVING AVERAG
=n;T

PRIMT "HUMEER OF POINTS IM A
VERAGE="; !

GOTO 294

CLERAR 2 KEY LABEL

DISF "ENTER MAME OF FILE":
INPUT A%

ON ERROR GOTD 990 @ ASSIGHE
1 700 A%

GOTO 1919

IF ERRM#£7 THEN 95@

ngRTE $.2 @ ASSIGHE 1| 7O

PRINTH# 1
ASCIGN# 1 TO * @
® GOTD 324

CLERAR

DISP "DO YO WANT AVERAGES
PRINTED®" 5

INPUT AL, 3223

OFF ERROR

THEN F
THEH B

A$CL. 12d="y"
1@

THEN 1
THEN B

INPUT.H £1)723
IF UPCS[A$L1, 135="y" THEN S

9=6 & GOTO 1218
IF UPCSIASCL. 1I)="H" THEH ¢
3=1 & COTD 121@
BEEP @ [OTD 116@

M3=AC 203 YRCAC202 =0 )+A( 204 >
kCAC2020L500

IF M3<=17 THEM Li=M3-1 & DI
SP "NUMBER OF X-AXIS THTERY
ALS=";Ll ® GOTO 1296

DISP
LUES

:N MBER OF RETAINED VA
iM3
OF X-AXIS THTERWYD

THEN L1=(M2-1)-¢(-L1
1282

IF LIBINT(L1)> THEM BEEP & G
0To 124p
IF L1<i OR L1316 THEN 1248

A DISP "NUMBER X-INT. BETWEEH
LABELS"
INPUT L2
$8=0 @ IF L3=@ THEMN 58=1 @
L=t
IF L3{1] OR L3>L1 THEM BEEFP

@ LOTO 1296

OISP “"AUTO Y-SCALTNG:Y-N";
INPUT A$LC1, 321

IF UPCH{A$CL. 100>="Y" THEM 1

430
IF UPCHCASEL, 1304 N" THEN &
EEP @ GOTO 13730
UISF "ENTER SCALE YMIN®;
Mt
DISP_"EHTER SCALE YMAX";
2
IF_H1>=pz THEM BEEP © GOTO
GOTO 143@
TD M3

S3M2 THEN M2=ACI)
9¢M1 THEN M1=ACTS

DISP "HO. OF Y-AXIS INTERVA
LS: ({=422";

INPUT L2

IF L2<) OR L2>12 DR L2#INTC

L2 THEMN REEFP @ GOTO 1494
DISP “NUMBER Y-INT. BETHWEEN
LABELS" ;

INPUT {4

§7=0 @ |[IF L4-0 THEH S?7=1 @
Ld=1

IF L4<W OR 14>L2 THEN BEEF

@ GOTOo|i52e

Print out current moving
average

Store data routine
Enter file name

Print data on file

Start PLOT routine
PRINT AVERAGES?

Plot done before?
Yes, erase oid or overlay

Specify Scaling and {abelling
information




98 Moving Average
1568 Z1i=M3-1i Compute SCALE factors 74608 FOR I=1 TO M3+D1 STEF 2i-L1
157@ Z3I=INT(208-L1>%L1 L7
1580 Z2=Mz-M1 2478 GOSUB 256@

1599 Z4=INT( 144-L20%L2 2428 TF LA>I-CY¥d+£2401 OF LOHZS
1600 D1=21/22 @ D2=23,24 R 25=M2 +( 1-U¥E %01 THEM PRIMT UCIM
+0207-23>%01 G 2499 ; 1 R GOTQ 2548
1619 ¥a=1-48%D1 2450 IMRGE " ABEL DELETED AT “.7

1628 Y@=M1-49¥D2 .40
1630 SCALE XA.25,YR,MZ+(151-24 % SCALE Plot 2500 MDUE 1+( Z-U¥4 2201, M1-12%02
Dz 2510 LI=I+ UE4+20%01
1640 KAXIS ML, Z1-L1.1,21+1+D1 Draw AXES Z52@ IF L3>25 THEM MOVE 25+02-V%
1650 YAXIS 1,22-L2,M1,M2+D2 2201, M1--12402
1660 IF S8 THEN 1750 Labe! plot 2528 LABEL Y$C1.Y)
1679 Wi=LGTCABSCZ1/L1¥L3)) 2548 NEXT 1
1680 IF 32 THEM 245€ 2550 GOTO 1758
1690 LDIR 90 2560 Mg=""
1702 FOR I=1 TO M2+D1 STEP Zi-L1 2578 ¥=1
*L3 2580 VE=YAL$C K
1719 MOVE 1+4%D1,YQ 2590 IF POSCVE,"E")> THEN zsaa
1720 GDSUB 2560 2600 GI=LGT(ABRSL R4 ¥=B))
1730 LABEL Y$C1.,V1 2619 IF LENCV$)>5 AND RBS(693>4—
1740 NEXT I (SGM{K ¥=-1) THEN V=5 @ yg="
1750 IF 87 THEN 193@ |+ 1 ==e-- " @ RETURN
1760 W1=LETCABS(Z2/L2%¥L40Y 2628 IF LEMCVEXS THEN Y=LEN(V$)
1778 W=LGTCABSIMI+CMI=0))0+1 @ RETURN
1720 IF N>4-CSGHCMEd=—1) OR W1<- 2620 VSL1.SI1=VAL$CHY B u=3
7 THEN 1860 2648 RETURN
1798 LOIR @ 2650 E=POSCVE, "E" )
18@@ FOR I=M1 TO M2+D2 STEP Z2-/L 266G IF VALCUSLE+13)>9 THEN USC2
2%L4 ,21=U$L3T, 31 @ VST3,3I="E" @
1819 MOVE %@, I1-4%02 U$L4,5I=YSLE+E] @ Y=5 & RE
1820 GOSUE 2568 TURH
1930 LABEL V$L1.V3 2678 WSL2,31=V$L7,43 @ V$[4,41="
13;3 Eg¥g {979 E" @ VSIS, 51=V$LE+3] € V=5
18 32 ® RETURN
1869 LDIR 28 i i .
1678 1=M{ B GOSUB 2620 gggg g:=URLS(I) Label string construction
}ggg CgVELh3+A?:E£éust1 . 2780 IF POSCYS."E")> THEN V$L7, 10
1528 HOUE X1124%D1 M1 I=U$CPDS(VS, "E" )] ELSE V&Lt
e 2 ! ,181=UALEC T
1919 1=22/L2 R GOSUB 2639 2710 RETURN
1920 LABEL "TICS="&Y$C1, 161 2720 CLEAR Enter LABEL ORIGIN
192 J=AC2023+( AL 202)5=0) £73%G DISP "LABEL ORIGIN:¥,Y":@ I
1948 FOR I=1 TO M3 Piot data points MPUT 3., %
- 1-2 - ‘
1956 HMOVE 1-2¥D1.AC1I-4¥D2 @ LAR 2748 IF ¥>=XB AND_X<=M3 AND Y>=Y
1960 Jma%e 1< 3T 241 @ AND Y<=M2+2¥D2 THEN 27€0
tava MEXT 1 0 zvse gégp ";g¥gLéQESOSITION" ®E
9 , [
=f @2 282 x= 2, =5 /
}ggg é:géj%:;+éﬂa:3:i @) @ 5,=3 | Plot moving averages 2768 DISP "ENTER LABEL", Enter LABEL
2880 IF U=A OR U>=MZ THEMN 2838 :;gg {Efgp(gi\
Z@18 J=JXC 1 ONT I+ 5 e
5026 GOTO 1590 2799 IF L-223025-¥3/(25-%¥@> THEM | Too long?
‘ DISP "LABEL TOO LONG® @ BE
2920 T=8-U @ BCUI=T
5840 PENUP B PLOT U,T EP & GOTO 2768
2056 IF UCOR OF RAMeM2 THEN 2158 2a@d MOVE ¥.v @ LABEL A% LABEL plot
2060 J1=AC2B2)+CAL202r=0) @ J=J% 2818 RETURN
CIHMZ I
2079 FOR I=A+1 TO M3
2888 S=S-ACJL)
2099 J1=J1%( J1<ONI I+
2100 S=S+AC J>
2118 J=J¥C J N3+
2129 BCI)=S-R
2139 DRAM 1,BCID
2148 MEXT I
2150 MOVE U, T @ LHBEL \)HLS(H) Label moving laverage curve
2160 IF F1=8 THEN 22
2170 PRINT “"MOVING HVERRGE°" Print moving average values
2188 PRINT "MOST RECENT FIRST"
2198 ERINT "HUMBER OF POINTS =*;
22809 FOR I=M2 TO A STEP -1
2218 PRINT B 1D
2220 NEXT
2220 RLPHR ® PISP "LABEL PLOT:v- | Label plot?
2240 INPUT A$C1 . 323
2258 IF UPC$CAS$LL, 110="Y" THEH &
0SUB 2729 @ GOTO 2230
2260 IF UPCSCASCL. 11M4"M" THEN B
2278 EEP @ GOTO 2230
ALFHA @ DISP “CHﬂNGE HUMBER ints i
OF POINTS ¥ N~ Change:umberofpmnS|n
2200 IHPUT A$C1,323 average
2298 IF UPCH(ASC1,13)="N" THEN 2
34
2306 IF UPCECASEL, 1178"Y" THEN ©
EEP R GOTD 2278
2318 DISP "EMTER HO. OF POINTS I Enter number |of points in
N AVERAGE", average
2320 INPUT A 9
2330 GOTO 1630
2340 GRAPH R RETURM
2352 PRIMT "DATA VYALUES" Print out retained values
#3608 PRINT "MOST RECENT FIRST"
2379 PRIHT "MUMBER RETAIMED VALY
ES=";A(Z204)
2380 J=R(203)
2390 M3=AC2B2)KCAC 282 =0 )+A( 204 )
¥CRCZAZ XA
2488 FOR I=MZ TO 1 STEP <41
2419 PRINT AC.1)
2420 J=RCZA4 ¥ I=104+ -1
2470 NEXT 1
244@ RETURN
2450 LDIR O R L9=-INF Horizontal label routine
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Annuities and Compound Amounts with Amortization

Interchangable Solutions

In programs like ‘‘Annuities and Compound Amounts with Amortization™, it is necessary to be able to calculate
any value given the other values. In this program, known values are entered by pressing the key designating the
known value (e.g., KEY #1 for entering the number of compounding periods, n) and then entering the value when
requested. The unknown value is then specified by first pressing KEY #7 ( 1.\ FiLl) followed by the key designa-
ting the unknown value (e.g., KEY #4 for periodic payment, F'IT). Pressing KEY #7 sets the value of the variable
S to 6 which indicates that the next key pressed will designate the unknown value to be calculated and printed. A

closer look at the actual program should clarify this technique. The essential lines which show the control logic are
shown below:

100



Annuities Jnd Compound Amounts with Amortization 101

The variable F is used to specify which key has been pressed. The variable S indicates whether the solve key has
been pressed. A trace of the program will show the flow of execution in solving for the periodic payment (PMT)
after the known values were entered.

This technique, while being rather complicated, is quite versatile and powerful when implemented in programs
which require the user to select the flow of operations.

Variable Definitions

A$ ~ Response string

A - Annuity due/ordinary annuity flag
A1l - Temporary =1+ A * ]

F - Key pressed code

F1 - Temporary

| - Loop counter and temporary

J - Periodic interest rate

J1 ~ Annual interest rate

N - Number of compounding periods
N1 ~ Number of compounding periods/year
P - Periodic payment

P1 - Starting period for amortization
P2 ~ Ending period for amortization

R - Temporary

R8 - Temporary

R9 - Temporary

S - Solve flag
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S1
s2
S3
T
T2
T3
T4
\Al
V2

Annuities and Compound Amounts with A

- Amortization principal portion
- Amortization interest portion
- Remaining balance

- Total principal and temporary
- Total interest and temporary
- Temporary

- Temporary

- Present value

- Future value

mortization



Annuities and Compound Amounts with Amortization
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1a

3o

DIN AFLIII

ELEAR @ DISP "PRINTER OUTPUT
YN

INPUT R$C1,32]

PRINTER IS 1 B P2=9

IF UPC${A$LI,13>="¥" THEN PR
INTER 15 2 @ P9=1 @ GDTO 78
IF UPC#(A$C1,110#°N" THEN BE

V1,42
ON KEY#
ON KEY#
ON KEY#
ON KEY#
ON KEY#
ON KEY#

SPLHL AL, I8

1."n" GOSUB 22
2."i" GOSUB 248

3, UPUM GOSUB 289
4."PMT" GOSUB 260
S."HELP" GOSUB 240
6. "AMORT" GOSUB 286
ON KEY# 7,"SLY-AD" GOSUB 488
ON KEY# 8."FV" GDSUE 320

KEY LABEL

DISP "SELECT OPTION®

F.5=8 # A=1

ON S+F+1 GCOTD 2098,5608,688,65
9,690, 720,260,750,210,1679,
130.113@, 216

GOTD 1230

F=1

RETURH

F=2

RETLIRN

F=3

RETURN
F=

RETURH

GOSUB 5088 @ PRINT " AMHUITI
ES AND COMPOUMD AMOUNTS™
PRINT "PRESS VARIABLE KEY TH
EN ENTER" @ PRIMT "KNOWM WHE

N RERUESTED. TO SOLVE"

PRINT “FOR VALUE, PRESS SLY/

ADCK7 ), THEN" @ PRINT “UNKNOMW
MoCR1-Ke & K3>. "

PRIMT "Ki:n.# OF COMPOUNDING
PERIDD3" @ PRINT "K2:i.FERI

0DIC INTEREST RRTE"

PRINT "K2:PV,PRESENT VALUE"

PRINT “¥4:PMT,PERIODIC PAYME
NT" @ PRINT "KS:HELP"

PRINT “"K&:PRINT AMORTIZATION
SCHEDULE" @ PRINT "K7:SET 3
OLVE AND ANNUITY TYPE"

PRINT "K&2:FY,FUTURE VALUE"
IF P2 THEHN PRINT USING "4-"
RETURN

IMAGE k,£0.00

GOSUE 5080 @ A=NOT A

ON A+l GOTO 5@0,528
AE="DRDINARY RANMUITY" @ DISP
A$ B IF P2 THEN PRINT A%
GOTD 5348

DISF "AMNUITY DUE"™ @ IF P9 T
HEN PRINT “RANHUITY DUE"

S=6 @ Ri=1+A%.

RETLURN

GaSus 5A@0 @ DISP "ENTER # 0
F COMPOUNDIMG PERIODODS";
INPUT N

IF P2 THEN PRINT USING "K,50
" 5 "# OF COMPOUNDING PERIGO
s =",

F=6 & GOTD 180

GOSUE 5860 @ DISP "ENTER ANN

DAL %X RATE";

INPUT !}

IF F3 THEN PRINT USING "K,ZzD
.30 i "ANNUAL % RATE = “,J1

DISP "ENTER # COMPOUNDING PE

RIODSAYR.";

INPUT H1

IF P2 THEN PRIMT USING “K.4D

; i "# COMPOUNDING PERIODS.Y
SMAHL

J=JisN1-168 B GOTD SS8@

GOSUE 5090 2 DISP “ENTER PER

100IC PAYMENT®,

INPUT P

IF F9 THEN PRINT USIMG 475 ;
"PERIDDIC PAYMENT =".P

GOTO 529

GOSUB 50@AB @ OISP "EHTER FRE

SENT WRLUE":

INPUT u1

IF F2 THEM PRIHT USIHG 475
"PRESENT VALUE =",u{

GOTO 588

GOSUB Seae @ DISF "ENTER FUT

URE VALUE":

INPUT Wz

IF P2 THEM FRIMT USIHGC 475
"FUTURE VWRLUE =",\uZ

GOTO S86

N== 1 +YZ)/ (CALEP - JXYZ Y

IF J=0 THEN 729

Initialization
Specify printer or display
output

Wait loop until key is pressed
and then branch according to
values of S and F

Set F according to option

HELP subroutine

Toggle Annuity Due/Ordinary
Annuity flag

Set S to Solve

Enter number of compounding
periods

Enter i

Enter PMT

Enter PV

Enter FV

Compute N

vee

IF -JX¥N>=8 THEN N=-LOG(i-JXN
YALOGCI+)) @ GOTO 790
N=LOGC1tJ%(V1+V2)> 7 CALEP+ XV
2),LOGCE+AY

PRINT USING "18R.5D.2D" ; "N
UMBER QF PERIODS=",H

GOTO 18@
F2=@t @ R8=VI+A%XP

RO=42+ (1 -AIXP

IF N={ THEN 258

IF P#8 THEN 880

IF R8XRP=@ THEN DISP "ERROR
IN DATA! @ BEEP @ GOTO 186
J=(~RASRBI~CL/NI-

GOTO 1966

IF R2%R9>@ THEN DISF “ERROR
IN DATA!' @ BEEF @ GOTO 188

J=1+1/N
IF R8¥P{8® THEN GOSU& 1030
TI=EXPCNYLOG(I) )~

IF J-1=0 THEM T1=N ELSE Ti=T
1-¢1-1)
T2=(T1-12¥P+REXJ N @ TI=N-Ti
IF 1-1{=0 THEH TI=NX{1-MN)-2 E
L3E T3=TJ3/{J-1)¥J*P
JLI=JK(-RO/T2IA(T2Z/(T2KN+T 3 )
IF ABS({J-J13-112> . 000RGBRB1
THEM t=01 @ GOTO 918 ELSE J=
Ji1i

IF F2 THEMN GOSUB 1632

F2=0 @ fJ=4-1

Ji=108%.)

SING "24A.4D.20.R8"
DIC INTEREST RATE ="

.

GOTO 1g¢@
J=1-J @ T4=R8 & Rg=R
3 @ RIET4 @ RETURN

~L~-NY

P (VLFURAR I/ (AL¥(1-RI 7D
{PxiBO+.5)-106

ISING "19A,5D.2D" ;
C PAYMENT = ",P

[
L=
3
(=]
—
[

~{—N)
KPECCI-RY/JY+V2%XRY
Vixioo+ . Srs100
SING "1€R.60.2D" ; "
PRESENT VALUE = ",yi

18\

R=(1+J3~H

PECCR-1271)-VIXR
V2kiee+ . 55189

SING 475 ; “"FUTURE V
tay2

GOSUB ‘GBG B IF NiJ=8 THEN

[
o
3
f=]
-
&

DISP "INSUFFICIENT DATRA" R
BEEP 58,150 @ GOTO (S8
DISP “EMTER STARTING PERIOD
a,

H

INPUT B1

IF Pi>8 AND P1<{=N THEN 1230
OISP “RE-";8 GOTO 1249
DISP "ENTER ENDING PERIOD™:

INPUT f2
1F P2><P1 AND P2<=N THEN 12
449

DISP "RE-";@ GOTO 129@
PRINT TABC18Y,"“, "AMORTIZAT

ION"
PRINT USING "3A.5D.2D" ;5 "n
'?INr "3R.2D.20.R"

=n, N
PRINT
wi =,
SIHG HIQGJSD 2p" ;"
=0,
SING "169 7D.epr oo
PRE YALUE =¢",y1
PRINT USING "1SA.70.20" ; *
UTURE UHLUE =5, 02
FR PRINCIPAL
EST B LHNPE'
T

FOR I=
52=J%S
/ua ]
NEXT 1
FOR I=
S2=J%83 @ 92 1NT(°2¥180+ 50
/108 & |S1=-P-32 $3a33-51
Ti=Ti+S1 R T2-T2k3

F’RINT qsmc "30,6D2.20,%502.

20" 5 1.81.82,83

PRINT 'TOTRLS!"
PRINT ?INg "3%,602.20,502.

INTER

& S2=INT($2¥180+,5)
§3=83+32+4P

1 710

1560 PRINT GOTO 188
1588 END
5000 CLEAR KEY LABEL @ RETLRN

Compute i

Compute PMT

Compute PV

Compute FV

Start AMORT

Enter starting period

Enter ending period

Print amortization schedule




Polynomial Solutions

Variable Definitions

I() - Imaginary part of coefficients

() - Working array containing imaginary part of coefficients
J() - Imaginary part of roots

R( ) — Real part of coefficients

R1() - Working array containing real part of coefficients
S() - Real part of roots

ii ;l - Siljak function where Z* = X (k) +i Y(k)

A - Temporary

B - Temporary

C ~ Temporary

D - Temporary

D4 - Ax

D5 - Av

F - u? +v2, function value for Siljak Functions

G - Former value of F, used for convergence

I - Loop counter

K - Loop counter

L - Counter for checking convergence against maximum iterations
M - Quartering counter

N - Degree of polynomial; number of roots to be found
N1 - Temporary

P - Bu/dx

Q - Sv/éx

T - Temporary

T - Tolerance for functional evaluation

T2 - Tolerance for the root

U - Real part of F

\ - Imaginary part of F

X - Current root approximation reali part

Y - Current root approximation ima‘ginary part

z - Temporary used in computing %iljak Functions
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Polynomial Solutions

105

DIM RCS5D), I(SB),S(50), )50,
XS0, ¥Y(S@ ), R1C59), I1(5@)

ON KEY# 1t,"ENTER" GOSUB 21@

ON KEY#% 2."EDIT" GOSUB 470
ON KEY# 3, "PRINT" GOSUB 596

ON KEY# 4."ROOTS" GOSUR 798

ON KEY# 5."HELP" GOSUR 1@8

CLEAR

KE¥ LRBEL @ DISP "SELECT OPT
I0N"

G0T0 96

GasUR 1734

DISH POLYNOMIAL ROOT FIN
DER

DISf "¥1:DATR ENTRY AND PROB
LEM

pIse * SPECIFICATION"

DISP “K2:EDIT DATA BY COEFFI
CIENT"

oIse © HUMBER"

DISP "K3Z:PRINT CURRENT PROBL
EM"

DISF * SPECIFICATIONS AMD
ATH"

DISP "K4:SO0LVE AND PRINT ROD
DISP "KS:HELP"

RETURN

CcL

DIQP ““DEGREE OF POLYNGMIHL"
INPUT H

DISP "MRAX # OF ITERATIOME":;

INPUT T1

IF 11¢{=@ THEN 248

BISP “TOLERANCE FOR ROQTS";
INPUT T2

IF T2¢(=@ THEN 27@

DISP "TOLERAMCE FOR FUMCTIOM
AL EVAL.";

INPUT T1

IF T1<=8 THEN 280

PRIHT

FRIN

PP!N* "CGEFFIFIENTS E(Rcoef(
B)+lcoef.

REAL L]
RGINARY"
FOR 1=0 TO M

15P "Reoes (Uil

INPUT RCT)

DISP “Tcoef ("5 1,")=";

TNPUT 1¢T13

PRINT USING 450 5 RCID,1¢1)
NEXT 1

IMAGE MED0Z .40, 3%, M60Z.40
DISP "PROBLEM ENTERED" @ RET

URN

GOSUB 1750

0I5P "COEFFICIENT NUMBER":
INPUT I

IF 1<@ OR I>M THEH 488

DISP "Rcoef(";I;")=";

INPUT R(ID

DISP "Icoef(";1;"=";

INPUT ICT

??gNT USING 568 : I.R(I> I1.1Y

IMAGE "Rcoef(",DDD,")=",M6DZ
:D;’;“I:oef(";DDD;" =",M602
0

RETURN

PRINT

PRINT

PRINT "ROOTS:"

PRINT REAL IMAG

INARY"

PRINT

FOR I=1 TO H

IF S I2=INF THEN PRINT “MOT

FOUND" @ GOTO &5

PRIMT USIMNG 458 : SCI),JCI)

NEXT I

PRINT

PRINT

RETURN

GOSUB 1758 @ PRINT € PRINT

"MAY, # ITERATIONS =".

-

RRINT "TOLERANCE FOR ROOTS =
)
PRINT "TOL. FOR FUNC. EVAL.~
PRINT " I REAL

IHAG INARY®
FOR 1=0 T0

N
PRINT USING "DDBD,2X,MéDZ, 3D
3X.MeDZ. 30" 5 TLROID,IKI?
NEXT I
PRINT
RETLRN
GOSUB 1739
B=N<=f DR TZ<(=8 OR T1<{=0 IR

114=8

IF B=6 THEN 87@

PRINT "ERROR IN ODRTA"
PRINT “N=";N,"Tola=";T2

Initialize

Wait loop until key is pressed
HELP subroutine

Enter problem data

Enter coefficients

Edit coefficients

Print roots subroutine

Start root finder

1750

PRINT #Tclé=";T1,
PAUSE

GOTO 240

FOR I=
SCIy.d
NEXT I
FOR I=
R1< 1 »=
MEXT I
Ni=H
IF M=1|THEM 1538
YaYOl2 X«B) 1
LR S

Y(B)/L-B
GOSUB 1626
G=F
M, Q. Pxa
L=L+1
FOF Kyl TO
f;P;ﬁk(Pl(K)*X(K 10-T10H &Y
Q=0+KFCRTCK XEYCRK=1 2+ T1CK MEM
CK-130
NEXT
Z=PEP+EE0Q
Dd=-C USP+VEG D2
DS=C UXA-VEP 12
M=M+1
K(1o=¥+04

+DS

¥(1)=
GosuR| 1620

IF F>=G THEN 1i9@

IF _RBS{D4)<{T2 AND ABSCDS T
2 THEN 1348
IF L>I1 THEN 1298

ip

»
poe
23 THEN 1239

4

tese

U =T1 AND RBS(Y){=T

N 1348

"ERRDOR IN FUNCTIOM®

"THE INTERVAL SIZE HR

1 QUARTERED 26 TI

ND THE"

"TOLERANCE FOR FUNCTI
EVALUATIONS IS

NGT MET. "

"Talé="sTL, "U="0, "=

"Itmax=";1t

TO N
I2=INF

TO N
RCLY ® Y1C10=I00)

T| "ERROR IM FUNCTION"

"MAXIMUM # OF ITERRT!
AS BEENEXCEEDE
L=l " Itmaxs

(|

K>

(K+10

K+1>

(¥ AsREYEU-YEY
=B+ XV+YRU

K
>1 THEHW 958

Py
~CA¥U+BXY /T
CAXV-UXB /T

ea
DEHCL YO LIRYCLD
1)

(=@ TQ H-2
2O=TRRCK+] d—ZENCK DY
2y=TEYCK 4L =ZHY KD

=

RH
R ® KEY LABEL ® RETURM

Initialize roots

Copy master to working arrays

N=1?
X( ), Y( ) are Siljak Coefficients
Compute Siljak coefficients

Increment iteration counter

Compute changes in X and Y
Increment successive
quartering counter

New Root approximations
Recompute Siljak coefficients
New error > old error?
Stopping conditions met?

Iterations > Max?

Hterate again
Quarterings > 207

Error messages

Root found—store it
Initialize variables for
synethetic division

Synthetic division to
calculate new coefficients

Reduce number of coefficients
Degree =1
Compute final root algebraically

Compute Siljak coefficients




Simultaneous Equations

Data Entry With Edit Options

In order to use a program, you must be able to enter, verify, and correct data values. The ‘‘Simultaneous Equations™’

program is designed to allow the user to do any of these options. By setting up the equations as an array, each row
in the array contains the coefficients of an equation in the first N columns and the right hand side of the equation in

the N + 1 column. The editing of the equations is reduced to specifying the array element to be edited. The print-out
of the entire set of equations is accomplished by two nested FOR-NEXT loops which effectively associate the array
elements with their respective equation and coefficient.

Storing data values in an array minimizes the addressing problems in specifying the individual elements and,
therefore, simplifies any operations using the data.

Variable Definitions

A() - Absolute error vector

C(,) - System of equations as entered

D() - Vectorj

I( ) . - Vector of pivot element row subscriptions, 1

J( ) — Vector of pivot element column subscriptions, ¢y

S() - Vector of solutions

T(,) - Working set of equations; the inverse of the original matrix is contained in the nxn matrix after the
solutions are found.

Y() - Vector y, used in unscrambling the inverse matrix

D ~ Determinant of the inverted matrix

E - Minimum allowable magnitude, epsilon, for a pivot element

| - Loop counter

12 - Loop counter

14 - Temporary pointer

J - Loop counter

J2 - Loop counter

J4 - Temporary pointer

K - Loop counter

K1 - Temporary pointer

M - Number of columns in C(,)

N -~ Number of rows in C(,)

N1 -N-1
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P
P1
T
T4
W

- Pivot element

- Temporary pointer
- Number of pairwise interchanges required to order elem
- Temporary

- Equation number to edit

ents of D( )

Simultaneous Equations
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108 Simultaneous Equations
PTION BASE 1 Initialization ?96 GOTC 760
ég glM CC2m,21),8¢200,AC20), T(2 £e@ GOSUB 2128 R FOR I=1 TO M Save entered system
0.213.¥(20) 218 FOR J=1 TD N+l
38 INTEGER 1(20) Jcza>,pozey 828 T(I..0M=C(T,J%
4@ PRIMTER IS 839 MNEXT J
50 OM KEY# 1,"ENTEP" GOSUER 128 £40 NEXT 1
€@ ON KEY# 2, "EDIT" GOSUB 486 250 GOSUB 766 i
70 ON KEY# 3, "SOLVE" GOSUB f0@ g68 DISP "EMTER EPSILON"; Enter Epsilon
80 ON KEY# 4."PRINT" GOSUB 964 270 INPUT £
98 ON KEY! %, "HELP" GOSUB 29@A 228 DISP "SOLVING SYSTEM" & Gocy
8 CLESER KEY LABEL B 113@
}?a DISP "QELECT OPTION" . ) $9@ IF RBR2CD)>. POPAGOBOOAGT THEM
1ze GATO 129 Wait loop until key pressed L)
130 CLEAR R DISP "This rrosram 3 Data entry routine 206 BEEP
liouws the user to inPut and 9108 PRINT “SYSTEM HAS NO S0LUTIC
solve a zrstem of " N
148 DISF "simultaneous linear =4 928 RETURM
uations and solves them. B 238 GOSUB 1920
elow, vou are" 949 GOSUB 187@
156 DISP “asked to enter the nun a%@ RETURN ) )
ber of " 268 PRINT "SYSTEM OF EQUATIONS:" Print system of equations
166 DISP "eauations »ou have to 7@ FOR I=1 TD N
solve {the nunber of eau 930 PRINT "Eauation #"RUALECT L
ations 1o be"
1708 DISF "=olved is eaual to the 290 FOR J 1 TOHM
nunber of inderendent war 1090 IF J#1 THEN PRINT " + ©;
iabylez:. © . 1010 PRINT VAL$CCCI, JII&" KX "&VA
188 DISP "Enter number of eauxti Enter number of equations LECIIE" D"
ans"; 1626 NEXT J
128 INPUT N 1830 PRINT "="8YUAL$(CCI,N+1)2
20@ N=IHTI{N) 1840 NEXT I
218 IF H=8 THEN RETURM 195@ PRINT
22@ DISP "Enter the cosfficient 1068 RETURH
matrix of the system of edua 1678 PRINT " SOLUTIOM f8s Print solution with absolute
tions, The" X ALUTE ERROR" error
23@ DISP "subscrirt conventions 1838 FOR 1=1 N
used b the prompts issued 1899 PRINT USIMG 1169 ; I,S¢1)>.A
by this" <1y
24® OISF “eroaram follow thiz fo 1100 IMAGE “"¥¢ . 000, ")=",60.40,.2
re %, MZ . 4DE
250 DISP "ACL. I MEMOLIM . 4801, m) 1110 HE®T I
KaLnIZBOL 1120 RETURN Start modified Gauss-Jordan
& "R h +. L HACZ 0D =N+ Y
el ren H,f‘-l RO ) H}S "-'; ! slimination method
CEIERCL Ik AT 1158 FOE K=1 TO H Search for pivot
AXCr)=BC 3N 1168 K1=K~1
2ze [MFIG'-‘ " > 1176 P=
" 1188 FOR I=1 TO N
299 FOR I=1 3 1199 FOR =1 TO N
Zed DISP USING 280 1268 IF K=1 THEN 1270
318 NEXT I 1219 FOR I2=1 TO K1
228 DISP "ACn, 1D¥RC1+.. +ACn.nd 1226 FOR JI2=1 TO K1
4 1220 I=I¢12) THEN 13216
I=1 TO N . 1246 IF J=3CJ2) THEN 1318
240 PP!NT "Equation #"RVALECT ML 1250 MNEXT J2
126a NEXT I2
TO N 1278 IF_RESCTOI. 1N =AB3CP ) THEM

PRIMN
2 DISP
RETU

18 Enter Coeff. for esleme
nt ﬂ"&UHLSfI)&" YEUALEC DD
INPUT C<1, 00

IF J#1 THEN PRINT “ + *
PRINT VAL$C(CCI, J))&“*X("SVHL
$CIIRT I

NEXT J

DISP "Enter the RHS of eauat
ion #"RVALSCI);

INPUT CCI.N+1)

PRINT "="g&URL$(CCI,N+1>>
NEXT 1

T

R"SYSTEM ENTERED"

N

ELEﬂR @ DISP "MWhich eauation

INPUT W

W=THTCW)

IE W>=1 AND HC=H THEN Sdo
GhTh 430

cara.

DISP "WHICH SIDE:CL/P)";

INPUT A$

IF UPC$CA$I="L" THEN 610

IF UPCsCAsS="R* THEN 770

GOTO 550

J=a

DISP “WHICH COEFF.";
INPLT 4

J=INTCJ)

IF J>=1 AND J<=N THEN sg@
BEEP

GOTD €16

DISP "ENTER COEFF.
NT B SUALECH %",
INPUT COM, Oy
PRINT :Equation BOLVALEC M D"

FOR J=1 TO N

IF J#1 THEM PRINT ® + ";
PRINT YALS$LCCH, J))&“*Xf"&URL
$C a0

NEXT J

PRINT VALFCCCU, N+1 )

GOTOQ @

DISP "ENTER THE RHS OF EQ. #
“&MAL

XNPUT f(N N+1>

FOR ELEME
“EVALSC )

Enter coefficients

Enter RHS

Edit equation

Enter new coeffici

Print new system

Enter new RHS

ent

equation

1
IF RRSCP)IME THEMN 1369

D=0
S0 RETURN

13=1¢K)
J2=J0KD
D=D%P
FOR_J=1 TO
S ENNEE R
NEXT J

T(IZ, J3r=1spP
FOR I=1 70 H
T=TCL, 433

IF I=12 THEN
TC1, 135==T/F
FOR 1=i TO M
IE J<502 THEN TCI, J5=TCI,.0)
~TETCIZ,

NEXT J

NEXT I

NEXT K

FOR I=f TO W

14113

J4=4C1)

D14 )=14

SC140=T( 14,1

NEXT T

T=0

N1=N-1

FOR I=1 TO N1

Pi=T+1

FOR J=Pi TO N

IF DCJY5=00 1) THEW 16288
Ti=0¢ 1)

D¢AI=0CT )

DC1H=T1

T=T+1

NEXT J

NEXT T

1P INTCT/2)X20T THEN 0=
FOR J=1 TQ

Fo 121 7o N

14=1(1)

J4=J(1)

YCII=TC 14, 0D

EDTe S

1500

Pivot > epsilon

Update determinant row
Normalize pivot row

Carry out elimination and
develop inverse

Order solution values (if any)
and create D array

Adjust sign of determinant

Unscramble the inverse by rows




Simultaneous Equations 109

A YO I40=T(1,.14>

NEXT I

FOR I=1 TQO N
T¢I, Jd=YC1)
NEXT 1

NEXT J

FOR I=1 TD N Then columns
FOR J=1 TQ N
Id=1¢ 10
J4=1003

NEXT J

FOR J=1 TO N
T, J=YE D)
NEXT .J

NEXT 1
RETURN

FOR I=1 TO N Compute absolute error
T=@

FOR J=1 TO M
T=T+CC T, JI%SLUD
NEXT

ACT =00, Ne1 =T
NEXT 1

RETURN !
GOSUB 2136 @ DISP " s1M | HELP subroutine
ULTANEOUS EQUATIONS"

DISP

DISP "K1-ENTER HUMBER OF E@
UATIONS AND"-

DISP " THEM COEFFICIENTS.
"

DIEP "K2:ECIT THE COEFFICIE
NTS BY"

DISP *  ELEMEMT."

DISP "K3

+SOLME THE SET OF E
RC‘H

QUAT I ¢

QISP ™ ENTERED AND PRINT
THE"

DIisp * SOLUTION RND ERROR
ARRAYS .

DISP “K4:PRINT THE SYSTEM 0
F EQUATIONS"

DISP ¢ CURREMTLY ENTERED.
DISP "KS:HELP

RETURN

CLERR @ KEY LRBEL ® RETURN




Calculus and Roots of f(x)

User Entered Function

In the ‘‘Calculus and Roots of f(x)’* program, you are required to enter the function of interest at line 5000. Once
this function has been stored, the program can then reference it and obtain functional values when needed. The
following example should help to demonstrate these steps.

The above function uses the variables, 4, B, andK, as temporary storage values. It is important for you not to assign
values to variables which are also used in the main program.

Before using variables as temporary storage locations, you should check for duplications in the calling program. The

above example could have been written as one line as shown below:

DEF FHFCR =1 80RO - Sk, SRS TH ke 0o
The results would be the same and would not require any temporary storage locations.

Variable Definitions

A$ - Response string

E() - Accuracy vector

F() - Function value at root

R( ) - Root value

A - Roots lower bound temporary
A1 - Roots lower bound

B ~ Roots upper bound temporary
C - Iteration counter

D - %A

D1 - Ax

D2 - Derivative

E - Bad data flag

F - First iteration indicator

F1 - Print intermediate point flag

10



Z

N1

N < X <4 0w I 7T

- Integral value

- Former integral value for convergence check
— Iteration counter

- Maximum number of interval halvings

- Lower bound

- Maximum number of bisections

- Number of intervals

~ Number of roots

- Product of function at different values for detecting root
— Integration upper bound

- Integration search increment

- Error tolerance

- Temporary argument for function
- Temporary function

— Temporary error value

Calculus and Roots of f(x)
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112 Calculus and Roots of f(x)
1a DIM A$CIZI, ROLOI,FOLRI.EL18D Initialization 216 D=L Increment
28 ON KETH 1."f'CX2" GOSUE 200 220 D=D+2
2@ OM KEY# Z."INTEG" GOSUE 4480 Ezg éFq":éP THEN 948 Upper bound reached?
48 ON KEY# 2.°ROOT" GOSUE 1830 & =G "
5@ ON KEYH 4. "f(%>" COSUB 194% 850 IF F1=—1 THEN 7@ .Calcu"?te approximation to
58 OH KEY# S, "HELP* GOSUE 178 860 FRINT "# INTERVALS "iM:" IHT integral ‘
7@ CLERAR ® KEY LABEL EGRAL = "iG Print intermediate value
2@ DISP "IS FUNCTION STORED:Y M Function stored? g;g ;FQF =@ THEM 900
=
9@ INPUT A$T1,323 g@9@ GOTo . o
102 IF UPCSCR$LL, 110="%" THEH 1S %08 IF 93‘:(1:.2 ~GXT THEN 191@ Stopping criteria met?
) 1@ G2=4 Save former sum for later
118 IF UPCHCASCL. 154 "N" THEM BE 26 G=T1 vergence check
EP 50,10 @ GOTD 85 30 GOTO 718 con .ege . .
128 DISP "STORE FUMCTION FNF AT ] Half interval size again
130 '5;35;@99" Multiply function values by 2
140 GOTR Wait loop until|key pressed and 4 and update sum
150 DISF "SELEI“T OPTION"
168 GOTO 168 )
170 GOSUE 2818 & DISP " CALCULY HELP subroutine 826 o
S AND ROOTS OF §(X)>=a" 161G PRINT “IHTEGRAL = "i& Print integral
182 QISP "ALL OPEPATIONS ASSUME 1828 RETURN
THAT THE® 1938 CLEA _—
192 DISP "FUNCTIOHN MAS EEEH ENTE 1648 DISP "ENTER LOWER BOUND"; Enter problem specifications
RED AS" 1850 INPUT Al )
200 DISP "DEF FHF(X) AT LIME Sa@ 1660 DISP "ENTER UPPER EOUND";
B." 1878 INPUT B
21@ DISP "K1:DERIVATIVE OF §{k) 1680 DISP "ENTER MAXIMUM # OF SI
AT ¥.* SECTIONS";
228 2 IMTEGRATE §0X3 FROM 1899 INPUT M
1108 DIS® "ENTER ERROR TOLERANCE
228 DISF *  USING SIMPSOM'S RUL [
. 1118 INPUT T
EARCH FOR SOLUTION 1120 DISP "ENTER SEARCH INCREMEN
i .. TH;
258 DI*“F' «" 7 OUER IMTERVAL A TO 1130 INPUT S
B. : 1148 DISP "ENTER # OF ROOTS™;
266 DISF "H4:FOR ENTERED YPRLUE 0 1158 INPUT N1
F X.RETURN" 1168 A=A1
278 DISF "  FUNCTION VALUE. 1178 E=A1>=B DR M<=@ OR T<=@ OR Data check?
280 DISP "KS:HELF" S§{=@ OR Ni<=
298 RETURM 1186 IF E=@ THEN 1269
88 GOSUB 2818 1198 PRINT "ERROR IM INPUT DATA®
216 DISP "ENTER MALUE OF ¥, Enter x 1288 PRINT "A= ";A1;" B= “:B
228 INPUT ¥ 1218 PRINT "MAX. % BISECTIOHS =
236 DISF “EMTER %a“i Enter %4 L
240 INFUT D 1228 PRINT “ERROR TOLERANCE = *;
356 IF D THEW Z7@ i T
36@ D=.01 ' 1220 PPINT “SEARCH INCREMEMT = "
7@ D1=D- 106y o ¥4
280 D2=(FMNF(X+D1/2)-FNFCX~D1<22) Compute derlyatlve 1249 PRINT “"MUMBER QF ROOTS = “;
701 | N1
798 PRINT "APFROXIMATE DIFFERENT ' 1250 GOTO 1648
IAL OF" 1268 N=
488 PRINT "f¢X) AT ";x:" 1S »;p2 1270 FOR I=1 TOQ ML Initialize roots
& PETURH 1250 RCINFCIY,ECII=INF
418 PRINT USINGC 420 , X.D2 1298 NEXT I
428 IMAGE *f(X> AT",80.20. " Ig 1300 X=f
.5D.20 1218 IF H>=N1 THEM 1878 Number of roots found?
432 EEE'F:';N N= ;é(m Search for new root
45@ DISP "ENTER LOMER BOUND®; Enter bounds 1348 F=v Advance to next search
468 TNPUT L 1750 A=A+3 interval
478 DISF "ENTER UPPER BOUMD": 1369 IF A>B THEN 1879 Greater than upper bound?
458 DioR s termediate point f 360 Y-ENECk)
498 DISF "PRINT INTERMEDIATE FAQI ot print intermediate point fla
NTS: Y N"; P tep 9 1299 P=FLyY, If product is +, search next
E?g {gpﬁ; ASCL. 321 1488 IF P>3 THEM 1348 intervat
S CECASLE, 11)="¥" N
=1 @ GOTD 549 THEN F1 1418 IF F<A THEN 1519 If negative, look for root
520 IF UPC$CAS$EL,13)="N" THEM F1 1420 IF F<>3 THEM 1456 Exact root?
=—1 & GOTO S4@ 1420 X=f-%
530 GOTO 499 1448 Y=F
548 DISP "MAX # OF INTERVAL MALY Enter problem data 1458 RiHO=X
INGS"; 1468 FCMO=Y )
55@ INPUT 11 1470 A=A+Z Search next intervai for
560 DISP "ERROR TOLERANCE"; 1480 Z=.0PB0OHEREDEE1 remaining roots
570 INPUT T 1490 LET ECNI=2Z
58@ B=R<{=L OR F1=@ DR I14=@ OR T Verify data 1500 GDTD 1360 Root has been bracketed look
‘= 1518 L=A- for root until error tolerance is
598 IF B=@ THEN &30 1528 R=A afi -
€@e PRINT "ERROR IN DATA" 1539 C=0 satisfied or maximum # of
€18 PRIMT "RIGHT =";R," LOW =".L 1548 =(L+R)-2 iterations is exceeded
iYOMAY # INT =";I1;% TOL = 1550 Y=FNF(>‘!3'
1568 C=C+
520 GOTO 458 o ) 1579 IF rsn THEMN 1710
gzn EJ:B Initialize variables 1589 IF ABSCYX{THMAKX(1,X> THEN i
A F= 13
€56 M=L 1598 P=F}Y Determine search direction
GEB Y=FNF{ M) 1608 IF P{=@ THEN 1&3@
578 G=G+Y 1610 L=X
686, X=R 1620 GOTO 1540
633 ifﬁcmc'm 1638 IF P=2 THEM 1668
7 S E=G+Y 1640 R=Y
i@ I1=1+1 1650 GOTD 154@ ROOT FOUND
?28 IF I4=11 THEN 766 Max. # iterations exceeded? Hy=x
T30 PRINT "MAX & OF ITERATIONS *
746 PRINT “IMTEG =":G; : 1680 Z=R-L
G2 UMAR #INT 1698 LET ECH)=2 ) )
52 En gE 17686 GOTO 1300 Print approximate root after
1718 PRINT “MAX % OF ITERATIOHS i i Y
768 He=2"1 Compute # intervals REACHED ON" g:xcet_edmg maximum aumber of
PPB S=(R-L oM Interval size 1720 PRINT USING 1730 ; N lterations
7aE =g+l 1730 IMAGE "ROOT # “.30
798 Y=FNF(X) interval value 1749 PRINT USING 1750 ; L,R
&a@ G=G+a¥y Lower bound 1750 IMAGE

"¥ BETWEEN ",502.2D."
AND ", 5DZ.2D




Calculus and Roots of f(x)
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PRINT "f(¥) = ;¥

Z=R-L

PRINT USING 1798 : 2

IMAGE “ACCURACY TO “,SDZ.Sp

PRIMT “"AVERAGE VALUE STORED
IN RCE)> AS®

PRINT "APPROXIMATE X.*

PRINT

RONOI=CL+RI/2

FOND=Y

LET E(M)=Z

GOTO 13268

PRINT v RESULTS"

PRINT * ROOT FUNCTION

2,ECLD

IMAGE MO . DOE.2CX.MD.ODED
NEXT I

RETURN

GOSUB 2616

DISP "ENTER VALUE OF X"
INPUT ¥

F=FNF(X )

PRINT LISING 1998 ; F
IMAGE "WALUE OF F(XD I8 v, 7
Dz.z20

RETURN

CLEAR B KEY LABEL # RETURN
DEF FHF(X) = 1/SGRC1~.25%51
NCXIXSINCXD)

Print roots

Enter argument

Print functional value




Curve Fitting

Computed GOTO Branching

The ‘‘Curve Fitting’” program uses many of the same routines for each of the regression types, with modifications

for each type. The program flow within these routines is controlled by the regression type code using statements

the flow based on the regression, e.g., if R = 1 or linear regression, the program will branch to line 1720. Using this
technique, program space can in some instances be used more efficiently. The major consideration is the trade-off
between the savings obtained by using the same routines and the cost of branching to the same routines.

Variable Definitions

A() - Sums for regression

F$ - File name

M( ) - Sums for regression

R$ - Response string

v§ - Label temporary

X(,) — Data values

Y() - Plotting extremes

Z$ - Label temporary

A - Temporary storage

B - Temporary storage

C - Temporary storage

D - Temporary storage

D1 - Distance of a dot in X-direction
D2 ~ Distance of a dot in Y-direction
D5 - Plot flag

E - Temporary storage

EO - Location of “‘E’’ in string
F - Temporary storage

G9 - Temporary storage

| - Loop counter

I - Loop counter

J - Loop counter

K - Loop counter

L - Label length

L1 — Number of X-axis intervals
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L2
L3
L4
L9

Q1
Q2
Q3
Q4
Q5

R5

S7
S8
89

T
T2

Wi

X0
X1
X2
X6

YO
Y1
Y2
21
22
Z3
Z4
Z5

-~ Number of Y-axis intervals

— Number of X-intervals between labels
- Number of Y-intervals between labels
~ Temporary storage

- Number of points

- Temporary storage

- Temporary storage

- Temporary storage

- Temporary storage

- Temporary storage

- Regression code

- Temporary storage

~ Temporary storage

- Y-label flag

- X-label flag

- Vertical/Horizontal label flag
— Print routine or subroutine flag
- Temporary storage

- Temporary storage

- Length of label

- Temporary for label

- Temporary for label

— Label position and temporary
- Scale X-minimum

- X-value at axes intercept

- X-value at right end of X-axis
— Print data on input flag

— Label position

- Scale Y-minimum

- Y-value at axes intercept

- Y-value at top end of Y-axis
- X2-X1

-Y2-Y1

- X dot range

- Y dot range

- Scale X-maximum

Curve Fitting

115



116 Curve Fitting
16 DPTIDN BASE 1 Initialization 868 INPUT X(I.2) . ) T
285,23, RECIZT, FECED, e 876 GOSUB 2548 @ DISP "@=0K,1=co | Edit type specification
M5, Z$L157, Y0197 RREE;,’?HDELETE;3=XNSERT";
1, "ENTER® GOSUE 2@0 880 INPU
2, "0UTPUT" GASUB 499 €98 IF I>3 OR_1<@ THEN 87
I.“LINEAR" GOSUB 130 208 g?syincam ;120%319? 1820
OHE® 130 i
EXP" GOSUE 1488 920 DISP "INDEX OF PAIR T0 DELET | Deletion routine
HELP* GOSUE 148 E*
DIT" GOSUE 578 920 INPUT 1
7.*L0G" GOSUB 1220 S48 IF I¢1 THEN 870
186 ON KEYV# 3, "PONER" GOSUB 1420 959 IF I3H THEN 920
110 GOSUB 3540 968 DISP “DE
126 DISP "SELECT OPTION® ' o £3:% YC"s
130 GOTO 139 . Wait loop until key is pressed 278 IF I=H THEN
3 i3 1, . n ”
t4e cosus ag4n @ ISP CURVE | HELP subroutine 298 QISP "NEW ¥C, 1 :
150 DISF "K1:ENTER DATA YIA KEYE 990 FOR J=I+l TO N B CJ=1,13=%(
ORRD OR DATA FILE ON CA LT3 8 REI-1, 2)=8( 125 B NEX
RTRIDGE( T IRST " T
168 DISP_"K2:0UTPUT DATA TO PRIN 1820 N=H-1 _ !
TER-TRPE" 1918 DISP “N=";HN @ GOT Insertion routine
176 DISP "K3I:LIMEAR CURVE FIT" ® 1920 DISP "INDEX OF PRIR 10 INSE
DISP K4 :EXPONENTIAL CURVE RT",
FIT* @ OIGP "KS:HELP® 1838 TNPUT T
188 DISP "KE:EDIT DATA-CHANGE.DE 1048 IF N>=2@0 THEN DISP "MAX. N
LETE-ADD K7:LOGARITHMIC CUR 0. OF PAIRS=20@" @ GOTO 578
VE" ® DIZP "K3:POMER CURVE F 1850 IF I<1 THEN &7
17 1868 IF I3N+i THEN 1020
198 RETURN 1870 N=t+1
ze0 CLERR @ DISP "PRINT DATA OW | ENTER subroutine 1888 IF I=N THEN 11@8
INPUT 730" 5 1890 FOR J=H T0 I+1 STEP -1 B ¢
218 INPUT R$ Lo IIEROI=1, 1) R OKE D, 2d=MC s
220 X€=2 € O FMR GOTO 20,2422 1,23 & HERT )
g @0 DISP "IHE MLy
- 1100 DISP VINSERT HC"5 1325w 1
Z5@ DISF "ENTER FROM KEYBOARD-TR | Keyboard or tape 1118 INPUT (I, 13,%C1,2)
PE: KT, 1128 GOTO 1B1D
268 IHPUT RS 1176 DISP “COMPUTING-- PLEASE wA | Compute values needed for
265 IF MOT LEN{R$> THEN BEEP @ G ITI™ R 7C1),¥(3)=INF @ Y(23 | rogressions
070 25@ +YC4>=-INF B AC15,AC2),ACT)
278 IF UPCECRSEL, 13)="T" THEN 42 A4, ACS y=0
1146 FOR I1=i 0 #
220 IF UPCECR$CL, 13)8"K" THEN BE 1158 IF vC23{R0I1, 1) THEN v(2)=Y
EP @ GDTO_ 250 (11,1
296 IF YE{>1 THEN 329 Keyboard entry 1160 IF YC15%KeT1,1) THEM Yot y=y
38@ PRINT C11.1)
I1@ PRINT * 1 HCID 1178 IF T(434R¢11,2) THEN Y(4r=y
YOI , (11,23
320 DISF_"NO. OF POINTS"; No. of points 1180 IF Y(IM0RIT1,2) THEM YZ)=y
230 INPUT N ¢11,2)
340 IF H>200 OR H{=] THEN DISP “ 1190 ACTI=ACI 4RO, 13 @ AC2I=AL
INVALID M. OF POINTS® @ EEE MERCILL 1D B AC2I=R
8,25 @ 2
350 FOR I=1 TO N Enter points 1.2) @
360 DISP "M 1; %), Y00 1% s, 11.2)
370 INPUT X(I.13,%(1,2)
380 IF ¥€=1 THEN PRINT USING 390 ACLIN @ MC2I=CAC2 M -RC
P 1. KCDL10,KCT, 20 LOXACE XN/ CN=13 B MC32=ACZ
390 IMAGE 40.4¥.£0Z.40.6D2 4D 3o
408 NEXT 1238 MC4Y=CACSI-RCEIRAC S I/N I L N-
41e DIcF "DATH ENTERED® & GOTG 1 12 @ MOSX=CACS3~RC1O¥ACI N
DCACEI-ACTIXACTIAND
426 DISP_"ENTER FILE NAME®; Tape entry 1240 RS=M{Z)-MC1IXM(5) @ DS=0
436 INPUT F$ 1250 DISP "PLOT DATA:Y/N"; Plot data?
448 ON ERROR GOTO 420 1260 INFUT RE
450 ASSIGH# | TO F$ ] 1278 ON FNR GOTO 1259, 228@,1298
460 READE 1 ; N.HC, ) Read file 1299 DISP "DOHE® @ RETURN
47@ OFF ERROR @ ASSIGN# 1 TO % 1388 R=1 @ PRINT "  AOV: LINEAR | LINEAR regression
480 IF ¥E<M1 THEN 1138 ELSE T=) REG:CODE 1" @ GOTO 1450
® 1318 RETURN
490 T=6 @ GOSUB 3544 OUTPUT subroutine 1326 IF Y(1><=8 THEM PRIMT "CHAN' LOG regression
S8 DISP “PRINT DATA:Y/N'; Print data? T_TAKE LOGY @ RETURN
510 1 1330 R=2 @ QI=AC1) R G2=AC2) € Q
520 ON FNR GUTO 508,540,600
S0 PRINT v .1 %I . .3(?5,53,(5),@3(5_3 famnes> &
. 1340 FOR I=1 TO
532 FOR I=1 TQ M Print loop 1358 AC1X=AC1D+LOGCRCI, 1)) @ A2
S6@ PRINT USING 398 5 1.XCI,13% YRR CEALOGCKET s 1) S ¥LOGCRLT
570 MEkE1 1)) B ACSI=ACSIHLIGIRI, 1)
520 PRINT 1360 NEXT I
599 IF T=1 THEN 1130
g8 DISP “STIRE DATR:Y/N": Store data? 1378 2§53<§?£33N§“g”ég‘ﬁ?g?’gi'}'ﬁ
3 + ZNEM(S)
620 ON FHMR GOTD 609,648,764 "
€48 ON ERROR GOTO 650 ] 138 N ora s, 06 REG:CODE
658 DISP “"NAME OF FILE"“: Enter file name 1390 AC1)=01 @ R(2)=Q2 @ R5=03 e
EE@ INPUT F$ " M(5)=04 @ AC5)=05 @ RETURN
£78 QIF "CRERTE FILEY/N'; Create? 1400 R=3 @ PRINT » ~ RAOV: EXPONE | EXP regression
€90 ON FNR GOTO 670.718,720 NiinL CooE 3% & 5030 1436
£39 QN FNR GoTO_ 1418 ACZ)=01 B AC4>=02 @ RS=F @
. - 5y -
72@ RSSIGN# 1 TO F$ , "Weare e REToRy - om0 @
3@ PRINT 1 . M.XC,) Print data on tape 1426 R=4 @ PRINT " ADY: POMER: | POWER regression
T30 BERTLhR L TO ¥ CODE 4" @ GOTO 145@
f J = =
760 DISP "OONE" @ RETURH 1430 B Nl R0z B ResE e
778 DISP "INDEX OF PAIR T0 CORRE [ Comection routine MCA)=E @ MC13=R B ME2>=B 0
788 INPUT I 1440 pETURN . © F422=05
7om IF I<1 THEM &7@ 1458 IF R>2 THEN 1590
Saa IF LN THEN 770 1468 S=MCSIX(ACSI-AC1IXACI)/N)
210 DISE R iLlina=tin(I. 1) 1470 PRINT *SOURCE/OF AOV print out
§20 DISP SHEW XC"i1;%0=" He i ss print o
€30 Iupur Wi, 12 1480 PRINT USING 1498 ; N
M S SN 3 ON-1,RC4)
£48 DISP “Y(";1;%)=";%(1,2) T3 RRLE
856 DISP "NEW Y("iI;")a"; RC3H
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14920
1]
1510

1320
1528

1548

1550

13¢@
1574

o8

-
(L]
g

i6ap
1&6i@

1620
1632

IMRGE "TOTAL",30.602.0
R2=5/¢(AC4 1-ACIIXR(I I N)
Fi=MIH 299 2, 8/C(S/R2-S I (H
=233

PRINT USING 1529 ;, €,8.F1
IMAGE “"REG 1*,802.0.50F.
0.302.0

PRINT USING 155@ ; N-2,A{4)
-AC3HRIZIAN-S, (AC4)I-ACI KA
(20 H=827(H-23

IMAGE "RESIO®.3ZD.6DZ2.D.50Z2.
D

PEINT USIHG 15789 : R2
IMAGE "R SOURRE = ",PDZ.30.
2

GDTO {71l

IF W03 =8 QR Y(I)x{=0 THEH
PRINT "CAN'T TRKE LOG" @ FR
INT @ RETURH
RE=ACI> @ [p2= H(4) B @3=ACS5)
B RCIN,ACAD,ACT)
IF R#2 THEH Q4= (l) R Q5=RY
2 & RULYAC2Y=
FOR I=t TO M
T1=LOGCHC T 12y @ T2=LOGHCT
;232 B R(3D=ACIH)4TZ @ A(4)=
@

AL X+T2ET2
IF R=4 THEMN AC1)=RA(12+T1
RC23=AC2)+T1¥T1 B A{SI=A(5)
+T1%T2. @ GOTO 1668
REDI=RCT KT, 14T2

NEKT I

IF R=4 THEH A=M{1)
@ MC1X=RC1D/N @ M
—AC1 AL 3/ CN-1
c=

MC4 2= AC4 )-R(IDIM2/NIZCN-1)
€ MCSI=CACT Y~ROLIXACIIZND
AC23-AC1 XXAR(1D/H) @ RS=M(3)
~MCEYEM(S)>
GOTD 1460
ON P GOTD 1720.1810,184@.12

78

PRINT UEINGL 17286 ; RS, MISD

IMAGE ~"YHAT =",SDZ.3D," +

®,502.30," ¥

GDTO 1816

IF 05=0 THEHW 1980

DISP "PLOT:V/N";

INPUT R%

ON FNR GOTO 17€0,1808, 1969

PENUP ® GOSUB 2268 @ GOTO 1
BB

PPINT UBIHG 1928 RS.MC(5)
L8DZ.3D, "+",

5D7 ZD “LOG Y“

GOTD 191@

PRINT USING 1859 ; EXP(RS).

5>
INHGE "YHﬂT~“;SDZ 30, "EXPO
S502.20," ¥

GOTO 19ia@

PRINT USING 188@ ; EXP(RS),
€37

IMAGE "®oAw

"YHAT=",502Z.3D.
30

210
ON R GOTO 1310.1390,141@, 14
30
GOSUE 3%4@ ® QISP
Yi'lts N

INPUT
OH FNR VOTD 1919, 195@,21782
PRINT

DISP “"AT ALL X(I»:¥Y/H";
INPUT R

ON FNR GOTO 1960.2600,2100

"ESTIMATE

PRIHMT " XCID Y1 YHA
T RESIDUALS”
PRINT

FOR I=1 TD M
YEFNYCHCT 130
PRINT USING “4DZ.2D.4DZ.2
2407, 20.402 20" 5 KOI, 1004
1,22 Y, R{1.20-Y

NEXT I

DISP "ESTIMHTE Y AT ENTERED
“ i

!NPU- RS

OH FHR GOTO 2060,2109, 2174
PRINT ACLD YHAT"
PRINT

DISP "ESTIMATE ¥ AT ¥=";
IMPUT T
Y=FNYCT >
PRINT USING

"iT.Y
GOTO 2868
PRINT

"4DZ . 20.402. 2

GOTO 1758

DEF FHVC )

OH R GOTC 2219,2220, 2230, 22
49

FHY=RS+MI S0k B GOTO 2258
FHY=RS+MCTIRLOGCKS  B1x(¥=0)
> R GOTD 2259

Modify sums for EXP and
POWER curves

Branch to output equation
LINEAR

Plot regression curve?

LOG

EXP

POWER

Return branch

Estimate y

Print ¢ at all x

Equation computation routine

LINEAR
LOG

2629
7620

FHU=EXP{RS+M{S)¥X) @ GOTO 2

254
FNY=EXP{ RS KX M(S )
FN END
FOR K=X{ TO X2 STEP 21-2%5
IF R=4] AND K=0 AND M(S5)<@ T
HEN 22¢7
PLOT K. FNUCK)
NEXT K
MOVE X1 +R¥Z1-5, FNVC K1 +R¥21 -
3> @ LABEL VALS$(R) @ GOSUB
3218 @ RETURN

CLEAR [ DS=1 @ DISF "AUTO ¥
=SCALTHNG: Y/N";:

INPUT R$

ON FNR GOTOQ 2289,232¢,2338
A1=¥(1> @ X2=¥(2) @ GOTO 232

29

DISP “EMTER SCALE XMIN®;
INPUT
DISP “"ENTER SCALE XMAX";
INFOT
IF X1>=X2 THEN BEEP ® GOTO

18P "rEPTICHL/HORlZDNTRL L

JoH"

H
IF NHTELEN(Rt) THEN BEEF R
G0TO 2
§9=1 n\lr UPCHCRSLL, 1T)="y"
THEN S9=@ @ GOTO 2420

IF UPCHCRSELL, ll)ﬁ"H" THEN B
EEP ® GOTO 238

OISP “ND. OF X- HXIS INTERVA
LS: ({=1a2";
INPUT

1
IF Li<)1 OR L1>16 OR Llﬁ!NT’

LABELE" ;
INPUT L3
5520 @ IF L3=0 THEN Sg=1 @

IF L’(l OR 1.2>.1 THEM BEEP
@ GOTO 2456

DISP "RUTOD Y-SCALTIHGC:YoH":
INPUT R§

OH FNR| 5OTH 2499, 2526, 2538
DISP "ENTER SCALE YMIN";
INPUT V1

DIsSpP " NTER SCALE YMAX";
IHPUT K2

IF Yi>=YZ THEN BEEP ® GOTO
25326 ELSE 2554

Y1=Y(3D) @ Y2=Y(4)

RISP "NO. 0OF ¥-AXIS INTERVA
LS:c{=122";
INPUT

2
IF L2l OR L2>12 OR LZRINTS
L2 THEN BEEP ® GOTO 259§

DISP "NUMBER Y-INT. BETMEEHN
LABELE";

INPUT L4

87-0 @ IF L4=@ THEH S7=1 R

L4=1
IF L4<l QR L4%L2 THEN BEEP
@ GOTO 2620

Zi=R2-%i @ Z3=IHT(208-L1 Y%L
1 @ z2EYe-v1 @ Z4=TNTC144-L

01=21-227 @ D2=22-/24 & 295=X2
+(207-23 01 @ RO=¥1-43%01
@ YR=Y1-40%D2

B SCALE X8, 2%5.Y\, Y2+
k02
1.217L1,X1,%2+D1

s p1.2270L2,.Y1,Y2+4D2

IF S8 THEN 2&ve
CABSCZL-/L1%L33)

W=l GTCRESCRI+H(X1=02) 3+1

IF t¥5- (QGH(V1\=~1) OR W1<-
3 THEN| 2238

IF 39 THEN 3429

LDIR 2/

FOR I=tt TO ¥2+01 STEP Z1-L
1%1.3

MOVE Th4%D1.v8
GOSUE 302
$T1. YT

I
GOTO 287a
MOVE XB,Ye

I=¥1 @ GOSUE 235A @ I=2i-L1
B Zi=\$ @ GOSUB 33254
"HMIN="&Z$01, 1834 TI
CS="4UsC1, 103

IF 57 THEN Z@05a

M1=LGTL ARSCZ2.-1.2%L4 2>
W=LGTCARSCYI+(Y1=8)))+1

I WXS-CSONCYEDd=~1) OR W1<--
3 THEN z88@

9
FOR I=¥1 TO ¥2+D2 STEP Z2-/L

MOVE %@, I-4%02
GOSUe [Zazh

" EXP

POWER

Plot regression line

Plot setup

Compute SCALE parameters

Draw axes

LABEL X-AXIS

LABEL Y-AXIS
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LABEL V$C1,V]

KT
GOTO 3@38
LDIR 2@
I=¥1 @ GOSUB 2358
MOVE HB+12%01.Y1
LABEL "YMIN="&Vs$L[1.101
MOVE XB+24%D1.,Y1
I=22-L2 @ GOSUB 33350
LABEL "TICS=“gVUsC1.162
PENUP B LDIR @
MOVE K(1,12,%C1.2)
FOR I={ TO N @ MQVE X(1.,1)-
2%01,X(1.,2>-4%D2 @ LABEL "+
" @ MENT I @ BEEP @ GOTOQ 31

b1

Yg=n® @ H=1

YE=VALS KD

IF POSIVE,. "E") THEN 316@
GI=LGTLABS(X+(R=B)>1)

IF LENCVEY>S AND ABS(GIX>4-
CSGHCX)=-1) THEN UsS @ Ye="
----- " & RETUR

IF LEH(VE)<S THEN U=LENI VS
2 RETURN

YEL1, 3F=VALS(X) @ ¥=5

GRAPH # RETURN

EB POS(VE, "E")

V$C1, 13="~" THEH V$L3II=Y
$[EB] 2 GOTO 3190
VEL23=V$LEQ]D
V=LEN(YS$) @ IF V>3 THEN PRI
ET USING 3469 ;1 @ Y=5 @ |
RETU
GOSUB 3550 @ DISP "LABEL FL
OT:Y /N
INPUT R¥
O FHNRE GOTO 3210.3290.32159
DISP "LABEL ORIGINM:X,Y"
INPUT X.%

IF X>=¥@ AND %<=X2 AND Y>=Y
8 AND Y{=Y2+3%D2 THEN 3294
OISP "INVALID POSITION" @ B
EEP & GOTOQ 2210

DISP "ENTER LABEL":

IMNPUT R%

L=LENCR%>

IF Le325(25-R2/(23-XB? THEH
DISF "LABEL TOO LONG" @ BPE
€P @ GOTO 3200

MOVE X.Y @ LABEL R%

GOTO 3210

ey

VE=VALEC 1)

IF POSCVYS, "E") THEN 2406
U4LCL, 1ATF=VAL$(1 >

RETURN

VELA. 19T=VSLPOS(VS, "E" 2]
RETURH

LDIR ® @ L9=-IN

FOR I=%1 TO XZ+DI STEP Z1-L
1%

L3
Gosue Zaea
IF LO>I-7W¥4+62%D1 OR {932%
+(1 VE8 D1 THEMN PRINT USIN
2460 ; 1 @ GOTO
!MHGE "LABEL DELETED HT "7
0.

40
MOVE T+(2-U¥4)3%01,Y1-12%02
Le=1+(34+23%D1
IF L9325 THEN MOVE ZS5+(2-Ut¢
2 ¥R, ¥Y1-12%02
LABEL Y$C1.,V]
NEXT 1
GOTD 2870
DEF FHR
1F NOT LENfRS) THEH I=1 @ G

\'YN",UPC$(R$[! 133241
IF I=1 THEM BEE
FHR=1
FN _END
CLEAR @ KEY LABEL
ALFHA £ RETURN

Plot data points with “+"

LABEL string subroutine

LABEL PLOT?

Enter label origin

LABEL plot at X,Y

Horizontal labelling of X-axis

Function to test for “Y” or “N”

Subroutine to clear screen




Notes
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Scaling Data

The *‘Auto Function Plot’’ program employ

A-#to Function Plot
|

aroutine to scale a plot based on a specified range and the number of

tic-intervals over this range. The major consideration in this routine is to minimize the errors which result when a
fixed distance must be mapped onto a different range. This program maps your functional ranges onto the 256 X

192 dot matrix of the CRT. The routine mak
side of the screen. Lines 1030 to 1100 comj

studying this listing and the annotations the

es allowances for labels on both axes and margins at the top and right
pute the desired SCALE values and set up the scale for the plot. By
technique should be clarified.

X-axis User range
X-axis CRT range
Y-axis User range
Y-axis CRT range
Dot distances and X scale max

X scale min
Y scale min

An attempt has been made to use consistent scaling routines in the entire Standard Pac. If you become familiar with

this routine, the scaling routines used by o

Variable Definitions

A$ - Response string

S() - Points of singularity

R$ - Response string

V$ - Label

D - Increment

D1 - Distance of a dot in X-direction
D2 - Distance of a dot in Y-direction
E - Position of ‘‘E’’ in label

F - Print temporary

G9 ~ Temporary storage

| - Loop counter
— Loop counter
L ~ Label length
L1 - Number of X-axis intervals

er programs should be easily understood.
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L2
L3
L4
L9

)

S1
S2
S7
S8
89

— Number of Y-axis intervals
- Number of X-intervals between labels
- Number of Y-intervals between labels
- Label position

- Number of plot increments

- Plot flag

- Number of singularity points
- Auto Y-scale flag

- Point of singularity flag

— Y-label flag

- X-label flag

- Vertical/Horizontal label flag
~ Temporary storage

- Length of label

- Temporary for label

- Temporary for label

- Label position and temporary
- Scale X-minimum

- X-value at axes intercept

- X-value at right end of X-axis
- Plotting' X-minimum

- Plotting X-maximum

- Label position

- Scale Y-minimum

- Y-value at axes intercept

- Y-value at top end of Y-axis
- X2-X1

-Y2-Y1

- X dot range

- Y dot range

- Scale X-maximum

Auto Function Plot
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122 Auto Function Plot
1@ DIM SC250, REC3IZI, RECI2T Initialization 76@ PRINT "NO MORE CAN BE ENTERE
2@ ON KEY# 1."DEFINE" GO3UB 270 o, 51N E
36 ON KEY# 2, "SINGUL" GOSUR £4@ 7768 GOTO 73 )
42 ON KEY# 3,“FUL PLT" GOSUR 73 780 FCLEHP @ CLEAR & GOSUE @p@ FULL PLOT subroutine after
@ 79@ GOTD 918 GCLEAR
58 ON KEY# 4. TABLE" GOSUEB 1€30 208 DISF "ENTER XMIN®; PLOT subrouti
68 ON KEY# 5,"HELP" GOSUB 120 €18 INPUT X3 subroutine
78 ON KEY# 7."PLOT" GOSUB 1490 22@ DISP “ENTER XMAX",
a6 ON KEY# 8, "LABEL" GOSUB 2050 30 INPUT %4
9@ CLEAR @ KEY LABEL R S=@ g;g DthT"EHTER INCREMENT"; Increment entry
180 DISP "SELECT OPTION" ) . 1
116 GOTO 119 Wait loop untill key pressed 860 IF D THEN 908
120 CLEAR ® KEY LABEL @ DISP " HELP subroutine 270 DISP "EMTER # PLOT INCREMENT If 0, then enter number of
GEMERAL FUNCTION PLOT" R increments
136 DISP "ALL OPERATIONS ASSUME 8@ INPUT N
THART THE" 298 D={X4-¥IT1/H
149 msp “FUNCTION HAS BEEN ENTE 208 RETURM
210 IF =1 THEH 183
159 DISP "DEF FMF(XY AT LINE 588 228 FOR I1=XZ T0 ><4 STEP D Compute Y extremes for
a. 920 sa- AUTO SCALE
168 DISP "Ki:-ENTER SCALE PRRAMET 9;3 1F NOTlS THEN 999
ERS @ 0
i7@ DISP "K2:EMTER UPTO 25 POINT 560 IF I=8¢ 45 THEN s2=1 Test for point of singularity
S oF" 97@ NEWT J
189 DISP “  SINGULARITY ¢OPTION 2508 IF 52 THEN 162@
o 99@ T=FMFII)
138 DISP "K3:GENERATE FULL PLOT 1080 IF ¥1>T THEMN Y1=T
WITH AYES" 1018 IF Y2<T THEN Y2=T
268 DISP "  AND LARELS. CLEARS 1820 NEXT I
GRAPHICS!" : =XE- Compute SCALE parameters
Z18 DISP "K4:GEMERATE TABLE OH P @a/u)*u
RINTER 1959 za=vz-v1
20 DISF "KS:HELP 1960 Z4=INTC 144/L20%4L2
239 DISP “K7. GENEPRTE FUNCTION F 1678 DI=Z1-73 ® D2=Z3-/74 R Z5=KZ
LOT AWLY +(207-225¥D1
249 DISF "KE:LABEL PLOT - SPECIF 1a8e X@=¥1-43¥01
¥ LOCATION" 1896 YB=Y1-40¥D2
250 DISF "  AND LABEL" 1100 SCALE X@.25,Y0, Y2+( 15124 )%
268 RETURM oz
270 CLEAR ® ALPHA ® DISF “EMTER Plot definition|subroutine 1118 ®ARIZ Y1.21-L1.%1,M2+01
SCALE X¥MIN"; 1120 YRXIS ¥1.72-L2,Y1.Y2+D2
28@ INPUT X1 113@ IF S2 THEM 1298 )
290 DISP "ENTEP SCALE XMAX": 1140 H1=LGTCABSCZI-LI¥LIDY LABEL X-axis
206 INFUT 1150 W=LGTCRES(MI+HCX1I=3)0+]
10 DISP "'JFRTICF!L/HORI’DNTRL LA 1160 IF W>5-C(SGHC(X1)>=-1) OR W1<-
BELS :UsH"; 2 THEN 125@
Z2@m INPUT A$E1, 3223 1i7@ IF 53 THEN 2160
220 IF UPCHLAFLL, 11)="y" THEN 39 1188 LDIR 90
=@ # GOTO 6@ 1198 FOR I=X1 TD %2+D1 STEP Z1/L
248 IF UPCHCATLEL. 13)9="H" THEM 352 *L32
=1 B com 68 1266 MCIUE 1+4%01, Y@
256 GOTO 31 1210 GOSUB 1840
368 DISF "NUMBER OF ¥-A¥IS IMTER 1220 LABEL V$L1,V1
VALE.(<=16 1238 NENT I
7@ INPUT Lt 1240 GOTO 1299
2e@ IF LIi<1 DR L1>1€ OR LI1#INMTOL 1250 MOUE ¥B.Ye
1> THEM BEEP B GOTO 369 1260 LDIR @
39@ DISF "NUMBER X-IHT. BETWEEM 1276 I=¥1 @ GOSUE 1980 @ 24=V$ @
LABELS" 1=21-L1 @ GOSUB 198@
4@ INPUT L3 1280 LABEL "XMIM="8Z¢C1,1838":TI
416 S8=@ @ IF L3=0-THEN SR2.L3-1 CS="¢YSC1, 18]
420 IF L3241 OF L7>L1 THEN BEEP & 1290 IF S& THEM 1479
50TO 390 1300 W1=LGT(ABS(Z2/L2%¥L4)) LABEL Y-axis
ﬁg ?LEET"S;‘E? ;;;CHLINDY/N"»’ 1316 W=LGTCRBSCY1+(Y1=0)10+1
450 IF UPCHCA$CL,110="Y" THEMN 53 1320 éFTﬂéﬁ ffgg(”) 1> OR Hi<
@ 1330 LDIR @
160 é; gPEE\Tng 1A2#"N" THEM BE 1249 FOR I=Y1 TO Y2+02 STEP Z2/L
2xL4
478 OISF "EHTER SCALE YMIN"; 1250 MOVE X@.I1-4%D2
488 INPUT Y1 1360 GOSUR 1£4@
494 DISP "ENTER SCALE YMAX": 1370 LABEL V$C1,Yd
593 Ql"’g” w2 1388 NEXT I
a1 = 1290 GOTO 1470
G208 GOTO Sed 1408 LDIR @8
§39 Yi=INF 1419 MOVE R@+12¥01,Y1
;gg ;f:éINF 1420 I=¥1 R GOSUB 1980
E = a M o X
568 DISP "NUNBEP OF Y~RY¥IS IMTER iﬁé hSﬁEanIE’i?im*;“ﬁ“ el
e \;Q'ﬁaT( 6214 1459 I=22-L2 @ GOSUB 1988
5 " =
580 IF L2241 OR L2>12 OR L2#INTIL }2?3 '&Egﬁ'& 1;%? austl. 103
2) THEN BEEF @ GOTOD S68 1488 RETURN
598 DISP "HUMBER Y-INT. BETHWEEN 14968 CLERR ? GOSUB 200
LRBELS" 1588 GOSUB 1529
698 INFUT L4 1510 RETURN
€18 87=6 @ IF L4=@ THEN S7.L4=1 1528 PEMUF 2 F=9
€208 IF L4<1 OR L4>L2 THEW'BEEP @ 1528 FOR I=NI T0O ¥4 STEF O Plot values
&30 n?gpm"gfgr DEFIMNED" ® RETURM 1950 ao-p | o "N 1669
640 CLEAR @ 5=@ SINGULARITY POINT R J=1 TO §
€58 IF S=25 THEN 7&@ subroutine 1578 IF 1=S{J> THEM S2=1 Test for point of singularity
660 S=S+1 1588 NEXT .1
67@ DISP "ENTER POINT OF SIHGULA 1598 IF 52 THEM 1669
RITY “;5; 160808 T=FNF(I)
689 INPUT SCEY 1618 IF P THEH 1650
£98 DISP “MORE POINTS:Y-N*; 1620 PLOT 1.7
700 INPUT ASLCL.32] 1630 P=1
Fie IF UPCSCASEL, 130="Y" THEN 65 1648 GATO lgel
; 1658 ORAW I.T
72@ IF upcs(nsn 13X#"N" THEM BE 166@ NEAHT 1
EP @ $OTO £2 1678 BEEF @ RETURH
738 DISP USING ?49 i 8 1680 GOSUB 880 )
74@ ént;ggEggn' POINTS HAVE BEEM 169@ PRINT "FUNCTIOM WALUE TABLE | Print TABLE
7352 RETURN 1769 PRIMT * b4
FOROIY




Auto Function Plot
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FOF I=¢2 TO X4 STEF D
IF NOT THEM 1788
S2=R
FOR I=1 TD §

IF !-.fJ\ THEM 3S2= \
NEXT

IF 82 THEN 1e18

F=FHNFCT

EP}H; H3ING  "180.50.108D.50

NEXT 1
PRINT
PRINT
RETURN
yg=nn

VESUAL K >

IF POSCUS, "E") THEN 1938

GI=LGTCABSCX+(R=0>))
IF_LEHCYS)>S AND ABSCGI 34—

£SGN(X)=-1) THEN U=S5 & U$="

————— " @ RETURN

TF LENCUS)CT THEN V=LENCYS)
@ RETUR

YSEL;SISVALECK) € V=5
RETURN

E=FDSCYS, "
IF UsC1 THEN V$C33=Y

STET & USLENCUS) @ GOTO 196

@
VEL2I=VELEY @ V=LENC(V$)
IF U>3 THEN PRINT UqING 2 9

@ ;1 @ U=s5 @ Yf="wooem
RETURN

yg=nn

VE=VAL$C I )

IF POSCVSE, "E") THEN 2038

V$[1;1@] VAL$CTY

RET

US[? IBJ-USEPOS(U$;"E")3
RETUR

CLEHR

DISF “"LABEL ORIGIH:X.Y"
INPUT X,Y¥

TF M>=¥@ AND X{=MZ AND Y=Y
@ AND Yi=Y2+2¥D2 THEN 21083
OISk “"IHVALID POSITION® € B
EEP @ GOTQ 2860

OISP "EWTER LABEL"

INPUT R%

L=LEMIR¥$

IF L-323(25-K)/(ZT-¥aY THEN
DISF "LABEL TOO LONG" ® BE
EP B GOTO 2100

MOVE ®.Y¥ @ LABEL R#

RETURM

LOIR 9 @ Lo=-INF

FOR I=X1 TO X2+D1 STEP Zi-L

1¥L3
LOSUBR 1244
IF Lax1-(Ytd+s k01 OR L2325

+( 18- U*”)tDl THEM FRINT USI

NG 2288 ® GOTO 2256

INRGE "LHBEL DELETED AT ".7
40

MDUE T+ 2~-V¥4 34D, Y1-12%D2
LA=T+0E4+2 %01

IF L9>75 THEN MOVE ZS+(2-V¥
8201, Y1-12%D02

LARBEL VYFLC1.V]

NEXT 1

GOTO 1Z3289

DEF FHF{¥)>

RAD

FRF=STHCH 8

FH EHD

Test for point of singularity

Label string routine

Enter LABEL origin

Label plot at X, Y
Horizontal labelling for X-axis

Function to be plotted




Auto Data Plot

Variable Definitions

B ~ Maximum number of values

o] - Entry flag

D1 - Distance of a dot in X-direction
D2 - Distance of a dot in Y-direction
E | - Position of “‘E’’ in string ‘
G9 - Temporary storage

l - Loop counter

J - Loop counter

LO - Line type

L - Label length

L1 — Number of X-axis intervals

L2 — Number of Y-axis intervals

L3 — Number of X-intervals between labels
L4 ~ Number of Y-intervals between labels
L9 - Label position

N - Number of plot increments

N1 - First point to plot

N2 ~ Last point to plot

S1 - Auto y-scale flag

S2 - Auto x-scale flag

s7 - Y-label flag

S8 - X-label flag

S9 ~ Vertical/Horizontal label flag

T - Temporary storage

u - Plot set up flag

\ - Length of label

w ~ Temporary for label

Wi - Temporary for label

X ~ Label position and temporary
X0 - Scale X-minimum

X1 - X-value at axes intercept

X2 - X-value at right end of X-axis
X6 - Print data on input flag
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Y

YO
Y1
Y2
Z1
z2
Z3
Z4
Z5

- Label position

- Scale Y-minimum

- Y-value at axes intercept

- Y-value at top end of Y-axis
- X2-X1

-Y2-Yl1

- X dot range

- Y dot range

- Scale X-maximum

Auto Data Plot
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126 Auto Datia Plot
OPTION BASE 1 Initialization 20 ON ERROR GOTO €3
ég DIM H¢2@0,2), RECI2T. FSLST 820 DISP "ENTER ‘NAME DF FILE":
30 KEY# 1."ENTER" GOSUEB 279 248 INPUT F$ .
43 ON KEY# 2, "OUTPUT" GOSUB €50 832 DISP "CREATE FILE:Y-N';
50 ON KEY# 7."SETUP" GOSUB 1440 268 INPUT R$LC1. 323 )
60 ON KEY# 4,"PLOT" GOSUB 1918 276 IF UPL#IREC1, 133="Y" THEN CR
74 ON KEY# S,"HELP" GOSUB 148 ERTE F$.15 @ GOTO 890
8@ ON KEY® 6."EDIT" GOSUB 1949 88@ IF UPCECR$CL. 1IM"N" THEN BE
99 ON KEY# 7."GRID" GOSUB 2950 aon 553?5337? ?3“;:
1 EY# 2, "LABEL" GOSUB 2350 3 )
1?8 S:IEF ® CLEAR eLKEY LABEL 200 PRINTH 1 & M.MC,) Print data on tape
120 DISP "SELECT OPTION" _ ! ) 218 OFF ERROR
139 GOTO 138 Wait loop until key is pressed ;gg gé%ﬁjRNDOHE
? " : . N
140 CLEAR @ag$; 52$5LPC0$53P HELP subroutine 48 CLERR @ DISP "EMTER INDEY OF | Correction routine
158 DISP "K1:ENTER DATA VIA VEYB PAIR TO CORRECT";
Digp a B %gP?I«XTHEN 1040
ISP " DATA FILE OM CARTRI 960 {1
Lee gcecFrqu)" 2?78 IF I>N THEN BEEP @ GOTQ 948
178 DISP "K2:QUTPUT DATA TO PRIN 98@ DISP "M 1;"3=":R(1,1)
TER -TRP aan D%ﬁ;U;NENIX§Z;Ij")=M
1 “K3:SETUP FOR PLOT-SCAL 1a08 M,
s E%ggxs 1a1@ D%ﬁ? "xéaiéél —";§<1,2>
198 DISF "K4:PLOT DATA-LINE~-POIN 1829 DISP "HEL FEFLPELN
? $/+ 1830 INPUT #(I,2) ! B
z06 DISP “KS:HELP" 1949 DISF "@=0K,1=CORRECT, 2=0DELE Edit type specification
219 DISP "KE ENIT DATA-CHANGE.DE TE, 3= INSERT"
LETE-ROD" 1858 INPUT I
226 DISF "K7 DRAM A GRID @ LABEL 1868 IF I>3 OR I<@ THENM BEEP @ G
IHTERVALS" o070 1048
Z3e DIsP “K8 LABEL PLOT - SPECIF 1878 ON I+1 GOTO 1@8R.940,1@90, 1
Y LOCATION® 230
24@ DISF " AND LABEL" 1088 GOTD 928 ) .
258 DISF 1899 OISP "EHTER INDEX OF PAIR T Deletion routine
268 RETURN ) 0 DELE
276 CLEAR @ OISP "PRINT DATA ON Data entry subroutine

INPUT %"

INPUT R$E1,32]

HE=n

IF UPC¥CR$L1, 139="Y" THEMN XS
=1 @ GOTS 320

1F UPC@fP$[1 1JO8"H" THEM BE
EP ® GOTO 270

DIzP "ENTER FROM ¥EYBOARD-TA
PE:K-T"

INPHT P$[1 321
C=

IF UPCH{REL1, 13)="T" THEN C=

2 @ GOTD 37@

IF UPCHIR$LC1,13)8"K" THEM BC

EP & LOTQ 228

B=208

IF ¥Edk1 OR =2 THEH 429

PRINT

PRIMNT * 1
YCIoam

GOTO 428

IF C=2 THEN 570

DISP "ENTER HUMBER OF POIMT:

(200 MAX. ",

INFUT H

IF H{=288 AND N>1 THEN 4990

DISP "INVALID NUMBER OF POIN

b

BEEP ® GOTO 430
FOR =1 TO M
DISP “RC"; 13, ¥(%:1;
INPUT MCI,1),¥C1,2)
IF X6<{>1 THEH 540

T.XCI,10.%

PRINT USING S3@ ;

(I.23

IMAGE 40, 3X,€DZ.4D,602.40
HEKXT I

DISP "MAXIMUM NUMBER ENTERED

GOTO 920

DISP “EHTER FILE NAME":
INPUT F%

ON ERROR COTO 579
ASCIGHE 1 TO F$

READE 1 ; M.X(, )

0OFF ERROR

IF #&{>1 THEM 928

GOTO 716

T=8 R CLEAR

DISP "PRINT DATA:Y-N";
INPUT R£T:,3213

IF UPC$CRS$L1.11)="N" THEM 73

2

IF UPC$CRSTL. 1I24"Y" THEMN 65
a

GOTO 728

T=1

RO

FOR I=1 TO M
PRIHT USINC 528
1.2

MEXT 1

PRINT

IF T=1 THEW 929
DISP "2TORE DATA:Y-N";

INFUT R$LC1.3221

IF UPCH(R$L1,137="N" THEM 92

1 O B

@
IF LUPC$CRE$LCI.132#"Y" THEM BE
EF & GOTD V&8

Keyboard or tape?

Keyboard entry

Number of points

Enter pair

Tape entry

Read data

OUTPUT subroutine
Print data?

Print data

Store data?

1189 INFUT 1
1118 IF I<1 THEN 1648
1129 éF I>N THEN BEEP & GOTO {89

1138 DISP “DELETE ¥ PMEt iR
IR EERER ATE PR CLFT (S F3-D]

1140 IF I=N THEN 126#

1156 DISP “NEW X("s!¢")'",X’I+la

12:0 WM T =" R80T+,
1166 FOR J=I+%1 TO N
1178 X(CI-1,10=K0d, 1)
1180 XCI-1,20=NM00,2)
1190 NEXT )
1208 H=N-1

1218 DISP "H=";N
1228 GOTA {949
12320 g!?P “EHTEP INDEY OF PAIR T
NS
1246 IHFUT I
1258 IF H<2068 THEN 1288
126@ DISP "MAXIMUM HMUMBER DF FAI
RE=280"
1278 GOTO 1849
1289 IF I<i THEN 1248
1290 N=p+1
1300 IF I>H+1 THEN 123@
1219 IF I<M THEM 134a
13za@ I=N
12378 GOTO 13ge
1340 FOP J N TO I+1 STEP -1
1

"IHSERT W(";T:

; INPUT #¢T, 13

146 DISP "INSERT Y(";1;

141@ INPUT ¥C1.23

1426 DISP "H="iN

1430 GOTO 1648

1449 CLEAR @ U=@ @ DISP "AUTO -
SCALING: YoH";

1450 INPUT R$[1,323

1468 IF UPCE(RFC1,131)="H" THEMN 5
2=1 & GOTO 152@

1478 IF UPCECREC1. 11)8Y" THEM B
EEF @ 5OTO 1448

[

NF
2=-INF

iate coTo 157e

1520 ALPHA € DISP "ENTER SCALE ¥

1330 IHPUT Xi

1540 DISP "EMTER SCALE ¥MAX";

1558 INPUT M2

1568 IF ¥l\—u2 THEN BEEF @ GOTO
152

1578e DIDP "VERTICAL/HORIZONTAL L
ABELS: WoH"

1588 IHPUT R4LC1.327

1599 IF UPCH(REC1,130="y" THEM 2
8=0 @ GOTD 1628

1609 IF UPCHIRS$LL.133="H" THEH 3
=1 @ GOTO 1620

1618 BEEP @ GOTOQ 1578

1620 DISP "HO. OF X-AXIS IMTERVA
LE:({=162";

1638 INPUT L1

1640 IF L1{1 OR L1>16 OR LI#INTY
Li)> THEM BEEP @ GOTC 1620

16358 DISP "NUMBER X-INT., BETHWEEN

LABELS";

"=

wamn

Insertion routine

Set up plot specification




Auto Data Plot 127

INPUT L2
58=8 # IF L3=6 THEN S8=1 @

L3=1

IF L3<1 OR L2>L1 THEM BEEP
@ GNTD 16352

DISP "AUTOD Y-SCRLING:Y-N";
INPUT R$LC1.32]
IFGUPC$(RS[1,l])="Y" THEN 1
8H¢

IF UPC$C(RS$L1, 11O#"N" THEN B
EERP @ GOTO 1699

"ENTER SCALE YMIN";

i

IF Yi>=Y2 THEN BEEF ® GOTO
17328

S5i=1

GOTO 1828

Y1=1INF

Y&=-INF

S1=

DIZF "M, 0F Y-AMIS INTERYA
LE:go=122";

INPUT L2

IF L2<1 DR L2>12 OR L24IMT(
L2» THEM BEEF @ GOTO 123@
DISP "NUMBER Y-~INT. BETWEEHW
LABELZ"

INPUT L4

T=0 £ IF L4=0 THEN 27=1 B
Ld=1

IF 1L4<1 OR L4>L2 THEW BEEF
& G070 1360

DISP “FLOT OEFIMED"

N

CLERR

01sP "IMBEY OF FIRST POINT"
;@ OIMPUT HIL

IF H1<{1 THEM N1=1 @ GOTO 12
)

IF Mi*H THEM DISP "MAXIMUM

HUMBER OF POINTS IS ";HN ® G
aT0 1328

DISFP “"IHDEX OF LAST POIMT":
IMFUT N2

IF HZYM THEM DISP “MAXIMUNM

HUMBER 0OF POINTS IS ";H B G
OT0 1953

IF NiI>HZ2 THEN DISP "LAST PO
INT IS < FIRST" @ GOTO 1926
DISP "LINE TYPE:LINE-/DOT/+.
of1.2,3.,40";

INPUT L8

IF L@>=1 AHD LBA<=4 THEH &m2
]

@ RETUR

DISP "INVALID LIME TYPE" %
BEEP @ GOTO 1998
IF U THEN 23598

U=t

IF 82 THEN 2189

FOR I=N1 TD N2

IF RKLIPHCIL 1) THEM X1=X(I, 1>

IF X2{¥CTI. 1) THEN X2=K(I.1>
NEXT 1

IF §1 THEN 2150

FOR I=N1 70 M2

IF Y12>%(I,2) THEN Y1=X(I,2
IF ¥2{®{I1,2) THEN ¥Y2=x(I.2
NEXT 1

D1=21-23 @ DR=Z2-Z4 B Z5=X2
+(287-22)>X01

XA=¥1-431D1

Ya=Y1-40iD2

PEH 1 ® GCLEAR ® SCALE ¥@8.2
S,Y0,Y2+(151-24)2%D2

HAKIS Y1.21/0L1.%1,42+01
YAXIS ¥1,22/L2.Y1,Y2+D2

IF 52 THEN 241@
W1=LGTCABS(Z1-L1%L3))>
W=L.GT{ABSC K1+ K1=03)2)+1

IF W>S-(SGNCX1)==-12 OR W1{-
3 THEN 237a

IF S9 THEN 3120

LOIR 38
FOR I=¥1 TOQ ¥2+Di STEP Z1-L
1403

MOVE I+4%Di,Ye

GOSUE 2729

LAREL V$L1.V]

NEXT 1

GOTD 2410

MOVE X@.Ya

LDIR 2

I=¥1 @ GOSUE 3058 @ I=21-0L1
@ Z4¢=VU¢ @ GOSUB 2052

LHBEL CRMIN="%Z$01, 1038 TI
C X

Wi=LGTCARSCZ2/L2%L4 2>
W=LGTCABSCYL+(Y1=0) 2 )+

IF WXS-(SGHCY LD ==10 OR Wi~
I THEN 2528

Enter indices to plot

Enter line type to use

Auto X-SCALE

Auto Y-SCALE

Compute SCALE parameters

Draw axes

LABEL X-axis

LABEL Y-axis

680
) DRAM XC I,
630

LDIR @
FOR I=Y1 TO Y2+D2 STEP 2z-L
2%L4

HOVE ¥@,1-4%02

GOSUEB 2729

LABEL VeL1.VY

NEXT 1

GOTD 25%@

LDIR 98

I=Y{ @ GOSUE 3856

MOVE XB+12%D1,Y1

LAREL "YMIN="8V$L1,10]
MOVE XB+24%D1.Y1
=Z2-1L2 f GOSUB 385@
LABEL "TICS="&VsC1.19]
GDEUR z2élw

A PENUP ® LDIR @

MOVE X{H1.1), X(Nl;:)‘
OH L® GOTO 26“0 2660, 2670, 2
1),¥C1.2 B GOTO 2

PLOT RCIL1DM:0(1,
@ GOTD 2634
MOVE M{I.1)-2%¥D1.K(I,2)-4%D
2 @ LABEL "+" ® GATQ 2696
MOVE X(I,12-2%¥D1,X(1.2>Z%0D

2 @ LABEL "o
I

Z) @ PENUP

UE=UAL$( ¥

IF POS(V$,"E") THEN 2818
GI=LGTIABS H+(K=0)1>

IF LENCU#)>S AND ABSC(GIM>4-
(SGNfX’——l) THEN ¥=5 8 Us="

N

IF LEHCV$2(T THEN VUs=sLEN(V$)
@ RETURN

VELCL, SI=VALS(X )Y 8 ¥=3
RETURN

E=POS(VE, "E"D

IF VAL(VSLE+13)>9 THEN 2840
UST2.3T=V$L3.43 @ YEL4,43="
E* @ USLS.S5I=VSLE+3]Y @ Y=95
@ RETURH

V$L2,21=V$C3,31 @ Y$C3,33="
E" @ VSL4,5F=Y$LE+2] & V=3
© RETURN i

CLERR

DISP "LABEL QRIGIN:¥.Y";® I
NPUT XY

IF ¥>=x8 AND X<{=X2 AND Y>=Y
@ AND ¥ I=Y2+Z¥D2 THEN 2820
DISP "IHVALIO POSITION" 2 B
EEP & GOTO 2864

DIZP "EMTER LABEL";

INFUT R¥

L=LENCRE Y

IF L-220025~%2/(25-¥A ) THEH
DISP "LARBEL TOO LONG" @ PE
EP & GOTD 2299

MOVE ? ‘Y @ LAREL R$

IF N= INF THEN BEEP # RETURM
FOR I=¥1+Z1-L1%L3 TO X2+01
STEP Z1-L1%L3

MOVE T.%1

DRAW 1.Y2

NEAT I

FOR I=Yi+Z2/L2%L4 TO vya+D&
STEP Z2/L2%L4

MOVE ¥i,1

YE=YALS{ T

IF POSCVE,"E"> THEN 2190
YEL1. 181=VALECI

RETURN

V$L7 . 181=V$LPOSCVS, "E" 2]
RETURN

LOIR B @ L9=-INF

FOR I=X1 TO X2+D1 STEP Z21-L
1%L2

GosUB 2728

IF L9>1-(Vkq+6)3¥D1 OR L9320
+(1 YX23¥D1 THEN PRINT USIN
G 2160 ; 1 @ GOTO 32148
IHRGE "LABEL DELETED AT ".7

.40
MUVE I+(2-4%4>%D1,Y1-12%D2
L9=1+(V£4+23%D1
IF 1.9>25 THEN MOVE ZS5+(2-V%
8)kD1,Y1-12%¥D2
LABEL YsC1.,V1
HEXT I
GOTO 2418

Plot data

Branch depending on line type
Line
Point ’
g

0

LABEL string routine

Enter label origin

Label plot at X, Y
GRID subroutine

Horizontal labeliing of X-axis




Histogram Generator

Data Storage and Retrieval

A major part of working with computational machines is the use of data. In many cases, the entry of data can be
the most time consuming operation in running a program. If the same data is to be used again either in the same form
or with minor editions, it is probably easier to store and later retrieve data from tape, than to re-enter the data. The
‘‘Histogram Generator’’ program allows the user to store and retrieve data. The subroutine at line 930 to 1020 shows
the storage operations for the array A which contains the histogram data values.

Lines Comments

Set up for possible error
CREATE?

Yes—create it
Invalid answer

Assign—(open buffer)
Print count and array
Close buffer

Void error routine

The subroutine at lines 600 to 650 shows the retrieval operations for the array A which was stored using the storage
subroutine above.

Lines Comments

Enter file name

Set up for possible error
Assign—(open buffer)
Read count and array
Void error routine

This example is a very simple example of data storage, but it should serve to demonstrate some of the power of data
storage for you in your own applications.

Variable Definitions

B - Maximum number of values
B1 - Highest numbered cell with any points
Cc — Cell width and keyboard/tape entry flag
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D2

r X« . m

L2
L3
L9

N1
N9

S2
85
S6
89

T2
T4
T5

X0
X6

YO
Z0
Z1
z2
Z3
Z4
Z5

- Distance of a dot in X-direction

- Distance of a dot in Y-direction

- Position of ‘“‘E’’ in string

- Loop counter

- Loop counter

~ Temporary storage

- Label length

- Number of X-axis intervals

- Number of Y-axis intervals

~ Number of X-intervals between labels
- Label position

- Number of points

- Temporary storage for normal curve
- Maximum number of points in a cell
- Offset

- Temporary counter

- Sum of squares

- Mean

- Sample standard deviation

- Vertical/Horizontal label flag

- Sum of values and number of cells

- Maximum value

- Number of observations too small for offset
— Number of observations too large for number of cells
- Length of label

- Temporary storage and label position
- Scale X-minimum

- Print data on input flag

- Temporary storage and label position
- Scale Y-minimum

- Temporary storage for number of cells to use for scaling plot
-C*7Z0

- N9

- X dot range

- Y dot range = 120

- Scale X-maximum

Histogram Generator
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130 Histogram Generator
14 OPTION BASE 1 Initialization 788 T=1
28 INTEGER F(S0) 798 PRINT " 1 HET
£ nxn X(283, R§LIZI. FELE ACT+1 0
40 KEY# 1.“ENTER" GOSUB 296 536 FOR I=1 N STEP
54 GN KEY# 2."0UTPUT" GOSUR €3G 8216 IF I=M TISN pplﬁ*r USING 556
68 ON KEY# 3, “PLOT" GOSUB 1563 i 1.XCNY @ 6OTO 93a
?.8 SN FEY# 4. "MORMAL" GOSUBR 257 226 PRIMT USIHG 55@ ; I.X(I), 401 Print data
80 OM FEY# S."HELP" GDSUE 159 2320 Néir 1
90 ON KEY# 6I"EDIT" GOSUB 1038 248 PR‘IRT
162 ON KEY# 7."LABEL" GOSUB 2944 2sa IF T=1{ THEM 1478
118 ON KEY# 2,"COPY"” GOSUB 26450 $68B DISP “"STORE DATA:Y-N"; Store data?
}gg S%Egp"ﬁxgigckgn GENERATOR® £7o IheLT ReLl 323
k S 3 UPL & R —non s
: DISPl“SELECT M GENER wat - 9 &80 éF UPC$CRSEL, 13)="Y" THEN 59
148 GOTD 149 ait loop until key press o S40PACT, e
e i e ey LABEL & oIgp p until %98 IF UPCSCRALI 1104'N" THEN BE
HELP subroutine EF @ GOTC 260 ELSE 1540
HISTOGRAM GENERATOR" 996 IF N<2 THEN DISP "NOTHING TO
164 g%ég 'c"lé.ll'ENTER DATA VIR KEYE 10 DI;SPEENgEEELg"E 0 )
12 F FILE";
17@ DISF * OHTH FILE OM CARTRI 2@ INFUT F$
DGECFIRST 238 DN ERR oTo
186 E'IQ‘B!;I"P\EH!;P!MT DATA ON PRINT g;g nise "EEEgTE F?&gwxw’;
2350 INPUT 1,321
19a gégg " AMD STORE DATA OM T age é;TgPE§<ngxaé¥>="v" THEM CR
; 98
280 g;ggn"ga;PLOT THE HISTOGRAH 7a IF Epgg(gstl,llgkﬂng THEN BE
SED i TO 949 )
218 ﬂé?gTH“ # OF CELLS AND CELL age gg§x$nu 1 TO F¢ Print data on tape
\ 990 PRINT® 1 ; N,¥(>
220 nsaERLr4 DRAY A HORMAL CURVE 1680 ASSIGNE 1 TO %
23@ DISE THS.MELR" 1818 OFF Ensop
249 Eé?g ;gS;EDIT DATR-CHANGE -DE }S%g EEEQR‘Q4EOTD 1116
250 DISP "7 LABEL PLOT - SPELIF 1849 gIEZP;Eg¥Eﬁ INDEX OF ITEM T Cotrection routine
Y LOCATIoM 1050 THPUT T
2ea pIsk o . PND LABELS 1866 IF I¢1 THEM 1118
P vwe. ‘
B eI COPY THE PLOT WITH 1079 IF I>H THEM BEEP @ GOTO 1@
= 8
286 RETURM B omyenTs
se ?hgf?? $ B-I'SP “PRINT DATA ON Data Entry subroutine laga S§§§ --K’E“" >I((' ::;1
i INFUT %013
g?g ;,g‘f'j”' R$L1. 322 P "B= Edit type specification
26 IF upt¢CRs51,1J>="v" THEM X€ 1128 }EPUT I
230 IF LPLECRAE],1200"N" THEN BE e hn 13 DR Ico THeM il1e
Y B Eorn Eew 1148 0N £+1 GOTO 1158, 12481158
= ; 12503
48 géSP "ENTER FROM KEYBORRD-TA Keyboard or tape? 1150 G0TA 1478 ) '
258 INPUT R$LC1,321 11£0 DIEELEEHTER IMDEY OF ITEM T Deletion routine
E 0 E"S
366 C=1
370 IF UPCHCRICI,13>="T" THEN C= H7ze INPUT T
3 & eotn 258 11898 IF I<1 THEN 1i1@
330 IF UPCHCRSL1, 11)#"K" THEN SE L1158 IF I°H THEW BEEP & GOTO iis
200 Eromg lTl 40 1268 DISFE "OSLETE HO":1:" 3= 401
3 =200 _ 3
g?g é;l§§<>1 OR C=2 THEH 449 %3'3 IF I=H EHEH i2en
: N 228 DISP "NEW (";1;")=";%iI+10
428 PRI W ! RO 1238 FOR J=Ivt TC K
138 600 s%8 188 O
449 IF =2 THEN 6@9 Se ey
H . 1268 N=N-1
45@ DISP "ENTER HUMBER COF POINTS Keyboard entry 1270 DIEE "H=viN
460 INPUT N 1220 GOTO ili@
479 IF N{=2P0 RMD H>i THEM 5@ 122@ QISP "EHTER IMDEM OF TTEM T Insertion routine
480 gésp "INVALID NUMBER OF POIN L 700 ?Ngﬁ$E?TW
H z L
49@ BEEP 18,25 @ GOTO 450 1310 IF N<286 THEN 1348
568 FOR 1=1"To N = = 1320 OISR “MAWIMUM HUNBEP OF ITE
51@ DISP "¥e";1:")="; H5=2@0
528 INPUT X(I)D Enter value 1330 PEEP ® GOTO 1110
53@ IF ®E<>1 OR ININ2%2 THEM S60 1348 IF I<{ THEN 111@
540 PRINT USING 550 ; I-1,%(I-1) i;gg ?;H¥1N | THEN 1299
LJHCTD E *N+ 29
550 IMﬁGE 4D, 2%, 60Z.4D, 2%, 6DZ. 4D 1278 IF I<M THEN 1488
568 NEXT 1 1338 I=M
579 IF X6é=1 AND N#N\2%2 THEN PRI 1390 GATO 142@
MT USING 55@ ; N, M(ND 1488 FOP J=N TO I+1 STEP -1
580 DISP "MAXIMUM NUMBER ENTERED ;353 Eédr BTN
r i v
598 GOTO 1473 1430 DI?ZT"IH?ERT FISFS FLBELN
508 DISP "ENTER FILE NAME"; Tape en 1449 INPUT (T
€10 INPUT F$ pe entry 1450 DISE "H=";H
628 ON ERROR GOTO 600 1460 GOTH 1lim
€30 ASSIGN# 1 TO F$ 1470 T.8z=8
€40 READE 1 & M, HC) Read data 1480 FOR I=1 TD N Compute sum and sum of
€59 OFF ERROR 149Q T=T+¥( 13 squares
€60 IF HE4>1 THEN 1470
£70 GOTO 780
ggg ;tgPQ"gk§2$ DATA: Y-N"; OUTPUT subroutine SEYN M1 20
’ i TR¥M UM 0
700 INPUT RSC1,3223 PRINT data?
718 IF UPC$CR$LC1,13>="Y" THEN 73 d S
a 1S6@ CLEAR @ T2=-INF Plot subroutine
720 IF UPC$CR$L1, 11O)H"N" THEN BE 1570 FOR J=1 TG N
EP & GOTD 690 ELSE 2860 1588 IF ¥CUD5T2 THEM T2=X( )Y
730 DISP “PRINT DATA ON PRINTER~ 1598 HEXT
DISP:Pop"; 160@ DISP "OFFSET="; Enter offset
748 INPUT R$L1.321 1618 INPUT Q
75@ IF UPCECRECL,13)="P" THEM PR 1620 PRINT "OFFSET=",0
INTER IS 2 @ GOTD 790 1630 IF T2>0 THEM 1668
76€@ IF UPC$(RSC1,13)="D" THEN FR 1648 DISP “"OFFSET TOO BIG;MAY YA
INTER IS 1 ELSE BEEP R GOTO LUE=";TZ
730 1658 GOTD 1638
F7H GOTR 790 1668 DISF "§ OF CELLS":




Histogram Generator 131

1678 INPUT T 2578 FOR 1=0. TO JD+THCHDL STEP I Draw Normal curve
1688 IF T>@ AND T{=5@ THEN 1714 HCG, T#C~28
1698 DISP "# OF CELLS NUT OF EQU 2580 Mi=—({I- cs>zse\A2/°

MES 01, 5@ 2590 NI=N1#CM13=~158)-150%(H14~1
1788 GOTY 165 S
1716 DISP "# CF CELLS=".T 2680 IF I=0 THEM 2538
1728 DISP "OPTIMUM CELL WIDTH =" 2610 DRAM 1. KYEXF(HL)
SCTE-05-TH#L, GAGATL 2628 GOTD 2648
1738 DISP "CELL WIDTH"; Enter CELL WIDTH 2670 MOVE I.K¥EXP(N1)
1748 INPUT C 2648 NEXT I
1758 FOR J=1 TD T 2650 BEEP & RETURN .
176@ F<.J 2660 PRINT Copy subroutine
1778 MEWT J 2676 PRINT
1798 PRIMT "CELL MIDTH=". ¢ 2680 GRAPH c
1798 T4,75,B1,N9=8 2690 COPY opy
18080 FGR I=1 TO M Sort values into cells 2708 PRINT . -
1218 IF 713D THEM 1868 2719 PRINT "CELL SYATISTICS® Print cell statistics
1820 ¥=INTC T3-0% 0l 2728 PRINT
1828 IF Y<=T THEH 1283 2730 PRINT "CELL# LOMER NUMEER
1848 T5-T5+1 %RELATIVE®
1858 GOTD 1806 2746 PRINT " LIMIT OF GBS
1RE@ Td=Td+l . _FREQUEMNCY®
1378 GOTO 1916 2758 PRINT
1888 FOV IRy i+l 2768 FOR I=1 TO Bl
1894 “MANCEL, Y Y 2770 IF NOT FC1Y THEN 2796
1988 NA=MAXCHS, FiY D 2780 PRINT USIMG *3D.7D.2D,7D.%
1918 HEXT I 020" 5 I.0+(I-1)¥C,F(I). 16
1928 IF Td=@ AHD TS=@ THEH 2@ta BEFC I 2/H
1338 IF T4=@ THEN 1958 2798 NEXT I
1946 0155 T4, "0BS. TOO SMALL FAR 2388 RETURN ) .
OFFSET" 2818 V- Label string routine
1952 IF T5=6 THEM 197@ 2828 X=J
1968 DISP TS;"DBES. TOD LAPCE FOR 26830 VE=UALSCN)
i TMPELLEN 2848 IF POSCU$, "E") THEN 2968
1978 OISP "OFFSET & CELL WIDTH 0 2850 GI=LGT{PBSH+(X=6)Y1)
¥ oH . 2868 IF LENTVU$)>5 AND ABSCGI)>4-
1928 IMPUT R4L1.321 {SGH(X)d=-1) THEN M=X+1@~(£S
1999 IF UPCHCRSLL. 133="H" THEH | -113 @ Z0TO 28328
11 2878 IF LENCU$)(S THEN VSLENCWS
2088 IF UPCHCPELCL, 1334"y" THEH © ® RETURN
EEP 2 GOTD 1570 28680 VL, SI=VALELHDY @ V=5
2018 K=HEC ¢ SEXSQARCZEFT ) Compute SCALE parameters 2890 RETURN
-1 2968 E=POS(VE, "E")
;5 2a=1 @ L 2918 IF YALLYSCE+13)>9 THEM 2939
1=T @ rnTD 2080 2920 USL2,2I=U$L2.47 & Y$C4. 43="
204@ L1=24 E" ® USCS,5I=VSLE+3I] @ Y=5
2859 IF INT(ZB/L13=2@-L1 THEM 20 @ RETURH
26 2978 V$L2.23=VY$L3, 31 @ V4L3. 3I3="
ZBE® IF L1>7 THEM Li=L1-1 B COTO E" @ U$L4,5I=V$LE+2] @ V=5
H @ RETURM
287A ZB=T+P & P=P+1 & GOTO 2048 2948 CLEAR
zega L3I 2950 DISP “LABEL ORIGIM:¥,Y" Enter label origin
2890 IF L1312 THEM L3=2 29€@ INPUT ¥.%
21068 ZI=THTCZOE L1 ¥L1 2979 IF X»=X@ AND X{(=X0+242¥D1 A
2118 Z2 R Z1=Z ND Y =¥d AND Y<=Y@+181%Dz T
2120 Z4=126 @ Ot HEM 2298
4 2000 [ISP "IHVALID POSITIOH" & &
2120 Lz=1@ EEF # GOTO 2958
2148 ¥@=0-48301 2990 DISP "ENTEP LABEL"
2156 Z5=1X6+255¢01 2008 INPUT R%
2168 Ye=-4p102 2010 L=LEN{R$
2170 SCALE MO, 0+ZO¥CH( 2@7-Z7 2301 3820 IF L/32>(25-X)-(25-%B) THEM
Y8 MO+ 151-24 3%ND 24 ISP "LABEL TOD LONG" @ BE
2189 GLLEAR EF ® GOTO 2998
Zi929 WMOVE 0-28%D1.@ 2030 MOVE ¥.V ® LABEL R¥ Label plot at X, Y
2200 DRAM 0.8 Draw axes 2040 RETURN
2218 MAXIS 8. Z1-L1%L3,0,0+Z1+D1 2a5@ END . "
2220 YAXIS 0-264D1, INTC(N9+9)/ 10 | Label Y-axis 3868 LDIR B @ L9=-INF X-axis label routine
.8, N9+ @79 FaR J=0 TO 0+01+Z1 STEP Z1-
2220 HOUE xa+4t01 s N9+6XD2 Li
2238 LhBEL MO 3998 1F Ls 2813*4 Y401 OF L9325
2259 FOR J= + 799@ IF L2>J-CV¥d+ 8-
9)/13)a ™ N9 STEP INTCCHS -(E+U¥E %401 THEN PRINT USTH
2260 MOUE X@, J-4x02 G 3188 ; J @ GOTO 3156
2270 VS$C1.2J=VALSC I Z1086 IQHDGE "LAREL DELETED AT".70
3 $C1,33=Y *J- .
2290 LABEL usL1 gy oI 3118 MOVE Jeiz-ysd 01, -12402
MB+2E¥01, 1-4XD2 @ 312 wireUkdra
2309 E0§$[,?33 ¥01,J-4¥02 @ LAGE 2128 IF LS>ZS THEM MOVE ZS+02-U¥
2319 NEXT ) 3301, -124D2
2320 IF 0+THC>9999 THEN 2548 3140 LABEL V$L1,V1
2320 MOUE %B+2%D1,-28%D2 3158 NEXT J
2348 LABEL "LIM:" 3160 GOTO 2420
2350 IF S5 THEN 3060
2360 LDIR 2@ Label X-axis
2370 FOR J=0 TO 0+D1+Z1 STEP Z1
LLELT

2380 MOVE 1+4%D1.Y@
2390 GOSUB 2919
2490 LABEL U$C1.V]
2419 NEXT J
2429 LOIR @
2430 FOR 1=1 TO T Draw Histogram
2440 MOVE 040 I-1)¥C,F(I)
2450 DRAW O+I4C,F(1)
2469 NEXT 1
2470 IDRAN @, -FC(T
2480 FOR I-T-t TO 1 STEP -1
2450 MOVE 0+IXC.0
2500 TORAY O+ I%C, MAXCFCI M. FCI+100
2518 NEXT I
2528 MOVE ©.9@ @ DRAW O,FC1)
2530 BEEP ® RETURM
2548 MOVE ¥8,Y@ Label X-axis when vaiues are
Z559 LABEL "CELL="&YAL$ICH8" OFF too large

SET="4UALEC O
2560 GOTO 2420




Arithmetic Teacher

Pseudorandom Numbers

“‘Arithmetic Teacher’’ uses the random number generator in the machine to generate a sequence of numbers

between zero and one. These numbers are then used to generate the problems displayed by the program.

The term ‘‘Pseudorandom’” implies that the sequence of numbers is predictable from the algorithm and the initial
value or seed used for the generator. A truly random device, such as a fair roulette wheel, is totally unpredictable.
However, pseudorandom generators can be used to model random events provided they yield uniformly distributed
numbers (i.e., as many values fall between 0.00 and 0. 10 as fall between 0.10 and 0.20 etc.) and they do not repeat
the same sequence of values during the simulation.

Line 3430 demonstrates how to convert the random numbers from zero to one to the range of integers used in the
‘‘ Arithmetic Teacher.”’

REF FHECHSD = THTOMERHD»1 2

Variable Definitions

A$ - Variable name

A1$ — Answer string

B$ - Variable names—‘‘ABCIJIKUWXYZ’’
S$ - Operator string

T$ - Temporary string

Us ~ Operator string

V$ - Operator string

z$ - Name of user

A - Value of answer

A1l ~ Problem constant

A2 - Problem constant

A3 - Problem constant

Ad - Problem constant

A5 - Problem constant

A6 ~ Answer to algebra problem

C — Lesson length

Cc7 — One more message flag

C8 ~ Halfway through message flag
D - Number of problems tried

F1 - Try flag

132



I

19
M
N1
N2
N3
N4
N5
N6
N9

0
S
T
X
Y
y4

- Loop counter

— String pointer

- Maximum factor

- Problem constant

— Problem constant

- Problem constant

- Problem constant

- Problem constant for checking problem duplication
- Answer to arithmetic problems

- Temporary storage

- Algebra type

- Seed for random number generator

- Mixed problem type

- Count of problems answered correctly on first try
- Count of problems answered correctly on second try
- Count of problems missed on both tries

Arithmetic Teacher
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134 Arithmetic Teacher

16 DIIM Z¥EC32], T$ES BC1A Initialization B70 RLI=FHR(AY @ R2=FUR{A) @ A3=F
J.S$C17, USC1Y,V 1$0321 HRCR) & A4=FHRCDY @ RS =FNR Gonstruct problem
29 D,¥%.Y.2=0 @ C=1 . e .
4B M=3 @ FH="20" @ AR sza IS'=INT(éEHCRND+;.J
SB DISP “WHAT 15 ¥ AME " S A ) & Leran
78 ‘4.51452533 @ N 978 TF RMDC.5 THEN f2=-R? & se=
¢ Ver o
gg 35 ?Ei: éﬁnfn & toan IF RHDC.S THEH AZ=-93 B Vé=
o ) o
{?S 3& EE¥: f;nfn 1820 IF RND<.5 AHO A44AL THEN A4
120 ON KEY# 5, "HELP" GOSUB 190 SR E Ut _
13@ QN KEY® £."START" GOTO 159@ 1age IF ANDC S THE”‘ﬂ“ P
145 OH KEY# 7. “MIXED" GOTH 2926 1as8 EE l;f =CA2 OR Meve B=0s@ TH Test for progress
. K £, "ALGEBRA" GOTO 236
123 ESY EEQEL ALGEERA ™ 18%@ IF X+Y=C-1 AMD C7=6 THEW 1
178 DISP “SELECT OPTION" . ngﬂ (17a
s 012 . . :
}gé g?gp Lo PROBLEM %0 Wait loop until key pressed 1118 IF ec@=1-THEM 117@
® RETURN ) 1120 DISP "YOU'RE HALF WAY THRON
199 CLEAR ® KEY LABEL ® OTSP * & HELP subroutine GH HOW.
RITHMETIC TEACHER INSTRUCTIC 1}32 Euré .
Me" L%
L) nxep “K1:SELECT RODITION PRA 1156 0ISP “YOU ONLY NEED ONE MOR
Bl EMS K2 SELECT SUBTRAGT E_CORRECT.®
10N PROBLEMS" L1ga £7P=1
OTEP “KZ:SELECT MULTIPLICATT 1178 D=0+t
ON PROELEMK4:SELECT DINISINN 1198 DISP LSING 1103
PROELEMS" 1190 IMAGE 32("-"
240 DISP “KS:HELP" 1259 RETURN
258 DISP YYE:SPECIFY WRY, MO, /" 1218 GOSUR 3468
@ NISP SEED-THIS STFP NUFR 1228 DISP "RIGHT RAMSUER FOR “"p4
RIDES THE OEFALLT CONDITT "iAS )
ONg . " 122 Wrong 2 times
286 DISP "47:SELECT MINED PROBLE 1248 7
N OF +.- %, AND /" 1259
K8 :SELECT ALGERRR PROP 1268
127a
: tzen
326 GASUE 3470 ) 1299 rncue 2448
232@ CLEAR @ DISF "THIS 15 A £OMP ALGEBRA routine 1268 QM 0 GOTO S48.626,700, 780 Results
UTERP-ASSISTED DRILL IN & 1318 PRINT
HSIC ALGEBRA.A SESSTON® 1228 PRINT 2%
50 DISP “LASTS UNTIL vOU GET 1@ 12368 IF D=C ANQ Y=@ THEW 1356
CORRECT  ANSMERS . ALl ANSNE 13248 GOTO 1418
RS RPES 13508 FRINT "YOU GOT ALL YR PRA
276 DISP "POSITIVE OF HEGATIWE ¥ BLEMS RIGHT"
MTEGERTD " 1266 PRINT “ON THE 15T TRY. CONG
$=9ABC IKUNRYZY RATULATIONS 1 ¥
Y e - T 1376 FOR I=6@ TO 48 STEP -1 Fanfare for all right
@ 1282 BEEP [.RND¥18
SP "ALGERRA FROBLEMSY 1298 NEXT 1
P MTYRE: " 14DB GOTO 1586
SF 1418 FRINT “YDU TRIED ";p:" PROR
e LEM:
5 14z IF 3 a THEN 146@
5P 1476 HE=Y
a DISP 1449 COSUR 1550
426 DISP "WHICH DO. YOU KAWT® Select type 1458 PRINT #:T#8" RIGHT ON THE
490 THPUT 0 57 TRY
Sa IF 021 OR 0O%4 THEM 428 1468 IF v=a THEN 15@0
S18 FRINT "ALCEBRA PROBLEWS TYRF iggg Ha _GB
i 1554
528 GOSUE 25959 1499 PRIHT ¥iTHE" CURRECT DN THE Results when some were wrong
S53% OH 0 GOTO 548,528 706,794 Branch based on type on 1% try
540 TF Tgv*u THEN GOSUE 270 ELSF 1 1568
12 1510 ; .
556 OISP A1:RE&"=";A1%A2 1538 IMPUT Al$ Entry routine
SEQ GIIUE 1519 ® AE=RD 1538 A=UAL(ALED Try to block expression entry
570 IF A=AZ THEN 1260 1548 RETURM
S8R GOSUR 3450 1558 T¢=" WERE"
598 GOSUE 151@ 15668 IF N9=1 THEM T=" WAS"
€80 IF A=AZ THEW 1:z2@ L7 RETURH
£16 GOTOD 1218 1586 0.K,Y.2=6 @ PRINT START routine
€20 IF H+Y#C THEH GOSUE 276 ELSE 2 1530 PRINT USING "4-" ® CLEAR
1216 GOT 28
G20 DISP A1 PERSE; RESCAZY : v= 1608 GOSUE 2478 @ CLERR )
1618 DISP "ENTER MAXIMUM NLIMEFR® Enter maximum number
}Ega THRUT M
630 IF M>1 THEN 165S
1648 ?623 UMAKTMUM MUST BE POSTT
1658 GATD 1619
1655 FE=YALSCIHTCLGTCMI 3 +2 8000
;7;+v»c THEW GOSUB 278 ELSF 3 1668 DISP "EMTER OPTIOMAL SEEQ:@ Optional seed entry
@ =NOHE"
DISP AL " C"GASLEE: ARG CAE) "o 1EFA IHFUT. 5
=Y ALY CRZHAZD 1688 IF S=0 THEM 1528
GOSUE 1510 B RE=AZ LE9A RANDOMIZE FR(SK. 512542730
IF AZ=A THEW 126w 1768 GOTO 1589
GOSUE 3;53 1718 GRSUE 3479
1518 1728 CLE
=R THEM 1280 1728 PRINT "ADDITION FROBLEMS" 6 ADD
218 COSUE 3558
4 1748 Fi=@
1758 D=0+t
1766 HI=FNN(1)
1770 HE=FHNC13
; 1782 NI=H1+NZ
2 fﬁ1+ﬂ4;xqs+ﬂ1£ﬁ°+nqwﬁg 1790 HA=H1+MN27 (NZ+ 1k CHE=e
13UB 1516 @ RS- 1208 IF H4=HS THEN J7sA
820 IF A=RS THEN 1;9@ 1218 NS=N4
2329 GOSUE 2450 1820 DISP USING 1198 @ GO
S840 GOSUB 1516 1220 DISP USING “€X, "%
850 IF A=AS THEN 128/ 1840 DISP DRING “K."&4F# ; »
286 GOTO 121@ +1 NE
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gp v ~ "
GP “AMSKWER"
TNPUT A1%
NE=UALC(AL$

IF HZ{3ME THEHW 195@

IF Fi=0 THEN K=X+{

IF Fi=1 THEN ¥=¥+1

GREUE 244

IF X+¥<»C THEN 174@

GOTO 131@

Fi=F14+1

ON Fi GOTD 1376, 1999

GOGUE 3450

GOTO 133@

GNEUR 2464

DISP " RIGHT AMNSWER 15 ":HN3
BISP "TRY ANCGTHER PRORLEM "
2=2+1

GOTO 1748

GOSLB 3478

CLERR

PRINT "SUBTRACTION PRORLEMS
" @ GORUR 3559

Fl=8

N=0+1

N1=FNN(1)

NE=FNHNC1

IF N2>N1 THEN H3=N1 ® M1-=NZ

@ HE=N~

131
[xh3

Y ‘N1+N2f(N3+1¥(N3 B

TE H4=N5 THEW 2B9@

NS=H4

DISP DSING 1136 @ fDSUF 185
DISP LISING “&M. “4Fs § My
OIGP USING “K,"&F$ ; "

=" P

oIgp v -
OISP “"AWSHER"
IHPUT AL
HE=URL(AL$)
IF HI<HHNE THEN 22B@
1IF Fi= =X+l

4

IF X+Y<>C THEN 2878

GOTO 1219

Fil=F1+1

ON F1 GOTOD 2306,2329

LOSUB 345@

G0TO 2156

GOSUB 3466

OIEP "RIGHT ANSKHER IS ":MZ
DIZF "TRY ANGTHER PROBLEM »
Z=Z2+1

GOTD 2878

GOSUB 347a

CLERR

PRIMT "MULTIFLICATION PROEBL
EME" ® GOSUR 2556

Fi=8

A=0+1

H1=FHHNC(1Y

HE=FNHL 12

H3=MN1¥NZ

HA=M1+N2/ CHI+THRCHT=0 Y

IF H4=HS THEHW 2429

NS=N4

DISP USTING 1ISB W GOl 185
OI2P Hi:" ¥

DISP "HNSNER"

THPUT RS

NE=YAL (A1$)

IF HZ<{>N6 THEN 2534

IF F1=0 THEN H=X+1i

IF Fi=f THEM ¥=r+1

GOSUR 2446

IF H+¥<4>C THEW 2400

GATO @

Fi=F1+1

OH F1 GOTD 2618,2530

GOSUR 3450

GOTO 25@8

GOSUE 3468

DISP “RIGHT ANSHWER 15 ";H2
OISP “"TRY RNOTHER PROBLEM"
2=2+1

GOTO 24649

GOSUE 3479

CLERR

PRINT "DIVISION PROBLEMS" R
GAsuB 3558

Fi=p

0=0+1

Ma2=FHNH¢1 )

MI=FNMCL

H1=N2¥N3Z

HA=NT+N2- CNZ+1HCHI=0) >

IF M4=N5 OR N2=6 THEN 273¢
NS=H4

DISP USING 11599 @ GOSUS 185
DISP Wi;" » ";N2

OISP "ANSWER"

INPUT R1%

HEé=VRL(AL1$)

IF HZ<>HE THEN 290a

SUBTRACT

MULTIPLY

DIVIDE

W

af End Gl 1) L

IF Fl=@ THEN X=N+1
TF Fi=1 THEN '¥=v+i
GOSUR 2443

TF H+¥<>C THEN 2718
GOTO 1816

Fi=F1+1

O F1 GOTO 292@, 2349
GOSUE 3458

GOTO 2795

GOSUE 3468

DISP "TRY AMOTHER PROBRLEM ©
Z=Z+1

GOTQ 27189

GOSUB 3476

CLEAR ® PRINT "MIXKED TYPE P
ROBLEME ™"

+1
T=THT(RND%®4)+1
W1 HI=FHNC(13
HZ=FHH(1)
UN T GDTO IBREG, TSR, 2105, 31

o H1+N2

GOTO 3159

1F NI N1 THEN HE=hi @ Ni=n?

@ =

W= - N? ® GOTO 7150

HZ=H1EN2

GHTO 3156

H1=HIEN3

H4=H1+N2/ (N34 1R CHT=0Y 3

TF H4=NS OR T=4 HND M2=@ TH

£H 3peh

DISP USING 1198 @ DTSP "PRU
H“; D

317832198, 316, 22
+ CiHE
- "iHe
¥ "LNZ

a P MN1; viHe
2 DISF WHNoNER"

INPUT A1

} NE=VAL(ALS)

TF NZ{3N6 THEM 3730
IF F1=0 THEM X=X+1-
IF Fi=1 THEN Y=Y+1
CU“UE Za4n
+V2yC THEN Zpae
roTn 1310
Fi=F1+1
ON F1 IS0TO 3354.3378
GOSUR (3458
GOTO 2156
COSUR 2460
DISP "RIGHT ANSWER 1S ":iM2
DISP “TRY RHGTHER PROGILEN"
Z=2+1

Ea5n' dean
DEF ENNCXY = TMTCCM+LIERHNY
DEF FHRCXY = THT.HARNA+1)

DISP "CORRECT ANSWERY @ BES
P 45,29 @ BEEP 25.35 & PETL
RN

DISP "YOUR ANSWER 1S WRONG
TRY AGAIN" & BEEF 1{SA,25 B
PETURN

DISP "YOUR ANSHER 15 STILL

WROMG % @ BEEP 389.2m @ RET

URH

OFF KEY#

OFF KEY#

OFF KEY#

OFF KEY#

OFF KgY#
OFF KEY#H

90N Jy b g o

N
PRIWT “"MAXKIMUM FACTOR = "M
@ RETURH

MIXED

Randomize type

Branch on type

+

Display problem

+

*

/
Answer entry

Functions to generate values
for problems

Subroutines to display
messages after checking
answer

Turn off keys during lesson

Print maximum factor at start of
lesson




Calendar Functions

Multiple Storage in Variables

In ‘‘Calendar Functions’’ the dates are input in mm.ddyyyy format. This allows three pieces of information (the
day, the month, and the year) to be carried in one variable. In ‘‘Calendar Functions’’, this provides a convenient
meaﬁs of entering and displaying the date.

Wheﬁ multiple storage techniques are used, two types of code are usually required. The first type breaks a combined
numlj)er into its individual components. The sécond type assembles the individual components into a single number.

Lines 400 through 540 of ‘‘Calendar Functions” break the date into its individual components. The individual
comgonents are also checked for validity, though not exhaustively, since 2.311978 would be accepted.

Line ?70 of *‘Calendar Functions’’ assembles the three values into one number for display.

Varidble Definitions

A$ - Heading
B$ - Year
D$ - Days
Cc - Century
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D1
D2
D3
E1
F1
G1

J1
J2

L1

M1

M2

w D

R1
T2
T9

Wi
W2

x

Y1
Y2

- Day

- Day of 1% date

— Day of 27 date

- A days

- Temporary storage for day

- Temporary storage for month
- Temporary storage for year
- Loop counter

- Julian date

- Julian date of 1% date

- Julian date of 27 date

- Temporary storage

- Temporary storage

- Label position

-~ Month

- Month of 1% date

~ Month of 22¢ date

- Temporary storage

- Temporary storage

- YYYY.MMDD form of date
— Date

- First date

- Second date

- Temporary storage

- Day of week

- Number of weekdays of first date
— Number of weekdays of second date
- Function parameter

- Year

~ Year of 1%t date

- Year of 2% date

Calendar Functions
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1% DIM ASCIZY. BFCiEA. DSE210
24 DW~"CHNMUNTUEHFF HUFRTSAT"

1 8 1."01-029" GREUB 2749
56 0N EEY# 2, "ADAYS" GOSUR Shg
5B ON KEY# 2, "0T=DAYS" GOSUR ©F
700N KEVE 4. 0DOUSDDYY GOSUR 19

s N8 KEY# T UHELPY COSUEB (48
2% ON KEY®# &, "aW.DAYS" GOSUR A4

1R OM KEY# & "FPRT-CAL" RDSUP %

EY LABEL
T QPTION"

¥ LAREL @ OIGp !
CAL
150 OISF “K1:7THQ ORTE EMTRY FOR

Wchs/NFEV

16R QT3P © Fvs BETHESH ORTES!
K2 HN[I

176 QIS0 "KI:MUMBER OF DAYS RETH
EFN W<k

tgm QIEF VK2 COMPUTE DRTE N-DFYS
[BEFMRE (F"

180 OISF “  BFTER EMTERFD DATE.

NMPUTE ORY-0F -HEEY,
OF=-YEAR OF EMTERED

S HELPY
"K&HUMRER OF WEEKDAYS
ETHEEN"
Ha4e QISP M D1 AKRD D2
2%9 D15 K2 GEMNERATE TALEMDRR F
R MO &¥R."
PER RETUPH

76 GOSUE 243@ @ DISP "ENTER FIR
BT DRTE: MM ODYYYY"
@8@ INPUT T
=1

278
® O1=0 ® Yi=Y
SECOHMD DATE:MM. 0

N 238
2= R D=0 B yRsY
290 FI&P WORTFS ENTERED" & RETUR

M=THTCT X
410 %FTN’! 0OR M>13 THEM S5

420

430 HTC12Q%T >
440 ey -0

45 MTC 1 BERBXT >

460 E=Y+Ms100+0- 10060

476 IF 5<1502.1815 OR
5 THEN S5@

488 IF D71 DR D371 THEM 558

426 §F M>E THEN Sia

5BA M=+l F

Sr4BdE 112

CEBEY I-INTOY 180 e 1
FINTC 38 . 6R0 CEM D +0-4

"THUALID DARTE"

TURM
Ti=THF THEH CLEAR R OT%F
"HO DFTES ENTERED" @ BEEF ®

LEAR ® KEY LABEL © DISP "HII
EFW OF DAYS RETUERH"
UWRING 511 & T1.72
poooo.t /MO CL 00,0

1
I P SRt DAYSY
RETURH

TF T1=1HI THEH CLERAR R [ISP
"ND ORTES EMTEREDR" ® BEE™ ®

LFARBEL @ DIgP opn
DAYS BETHEFH"
18 5 T1.72

1 ‘ «SYfIN'!( 31188 07
+INTCZG6S. °W*E1)+INT(7Q

SEETHTLEL <720 SEINTOY 2R

LHZL2Y
- TOECINTOGL 2106 -7
FTHTOTES  2TEGLIIHINTCIR  EXF

3
>
2=u*[NTiE1“?)+_ﬁ$I”T(1 bl
MOag 7y

TSP VAL SOK2-M1 2" DAYS . "

initialization

Wait loop until key pressed
HELP subroutine

Two date entry

Date verification and
conversion routine

Compute Julian date

Display number of days
between datés

Display number of weekdays
between datgs
Compute weekdays

Té@ RETURNM

PR GNAUR Z4TH ® OTSP “CHNTER CDRAT
E: MM DOYYYY":

720 INPLT T

7a6 GOSUR 424

anp JF =8 THEN

210 Ei%P "ENTER DHVS RETWEEN DART

g26 DISF “'-' IMPLIES BEFORE":
23G9 INFUT 03

248 D3=1PCD2Y

290 J2=1+03+472164

H6R IF 1AGBE>12 OR JZ:93999% THE

N 1315
270 Yi=INTCC I2~i21 27365, 24250
/8@ M1=INT{C IHT(Y‘*16> S+ IH
TCY1-1@R = INTC Y1 48630738 €0

=R
G9R D=J2-INTOYIH20S . 36X+ TNT(YL -1

INTCY I 74R8)-IHT( 28 5901%
L+ THEM 330

sz TOo2ea

“36 TF M1<14 THEHW 568

94R Mi=M1-1D

258 Yi=Yi+l

9RG Mi=ii-1

276 T=M1+0D/100+4¥ 11080009

age DISF LSTHG 289

290 IMAGE "RESULTING DATE I8 “.7
o.oooconee -

igpe RETURN

1018 DISP "DATE IS OUT OF RAMGE"

1028 GOTO 219

1870 GDSUR 2458 @ DIgP “"EMTEPR DR
TE : MM OO YYY " s

te48 INFUT T

1850 TS=T

1969 GOSUR 48R

1876 IF J=0 THEN 1232a
J

28 W THINTC NP
11EA OGN M+l GOTO 1118, 1136, 1154,
1178, 1196, 121? 12328

1118 DIGF "ZUNDAY

1120 GRTO 1246

1139 DISF “MONDAY"

1148 GOTN 1248

1158 DISP "TUEZNAYY

1168 GOTN 1240

1179 DISF "MEDNFSDHY"

1186 GOTD 1244

1198 DISF ”THUPSDHY"

1260 GOTR 1240

i21@ 03P “"FRIDAY"

1220 GOTN 12404

1238 DISP "SATUROAY"

1248 T=! ALHFP(TOX1AG /108
12%9 GOSUR 400

1260 DISP "RHOD DAY MO, ";.di-Jd+l;

" QF THE YERR"

1270 RETURN

1289 LEAR ® FEY LABEL

£29@ DISP "MOMTH, YEAR=";

1300 INFUT M,V

1310 M=TNTCRABSCMY Y

1320 Y=INTCARSCY )

1320 C=INT(Y-1088)

1248 C=C+{9%{C=0)

1350 Y=v-1BBX0K( Y 59 )

1369 BF-UALS LROECHY )

1278 IF 10REC+HYI1ITSE THEH 1428

1289 DISF "CRECAORIAN CRALENDAR BE
GINS, 1753"

139@ GATO 129@

1408 DEF FNL(X) = R=4¥INT(¥-4d 8
HD M#1ARFINTOX 19 OR N=40
BXINTCH - 4B@)

1418 DEF FHTI®) = ZLRCH-1I-INTL2

D4 ARHIECHIED

1428 IF M3 AHD MCI3 THEH 1458

1430 DISP "WHAT MONTH IS “;M:"
RY RAGATH"

1440 GOTO 1288

1458 QISP "EWTER HEADINHG":

146G 1NPUT AS

L= HTE 4d -1 LELENCAS 2

1488 H=FHTCNI+26-28FH+Y+INTCY 43
~2%1 C-d FTNTCCrd ) 3=FHLE tO@ %D
Y RCHOE Y

1490 Wsb-PXFHTCWAT)

RS

Y

FNTOM 3 +FHLC 1ARKE

ki bl=1 1
LOIR B8 @ GULERR

SCALE ~4, 251, ~54, 14
J

=8 TO -10¥R STEP -(@

o S 1
1529 DRHN k:I
16AQ NEXT

J=--1A%P

0 K=
1836 FOR [=-3 T0. 258 STEP 3A
1640 MOWE I,

Enter base date

Enter A days

Compute date

Format date

Display resulting date

Enter base date

Compute day of week

Branch to output day of week

Compute day of year
Display day of year

Enter month and year for
calendar

Verity year

Century function

Month function
Verify month

Enter heading

Compute centering coordinate

Compute number of weeks in
month

SCALE and draw grid
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DERM T.K

MEST

SCALE B, 88,08.69
MY, 3

.ALEL
FOF =1 TO M

REFD K
NERT 1
20 RES TGPF

r' 2r%4 5333

E L1,
L17va ﬂN M G035 HB 1790, 1218, 1236 1
50,1878, 1820, 1910.1930, {95
@:!9?2 199, 2016
1720 GOTR 2649
1790 LABEL " JIRNUARRY “&B$
1808 RETLRN
1310 LHBEL "FEBRUARY "&B#%
URH

1830 LABEL "MARCH "B
URH

1248 RET!

1256 LAREL "FFRIL “"4&B%¥
1868 RETURH

1ave LHBEL "WRV "¥BY
13808 RETUR

1898 LHLEL “IUNE "L4B$
1902 RETURN
1918 LABEL ™.JULY ".B$

. ZETHRH

1232@ LAREL "AHUGUST "&R$
THR

195Q LABEL "<FFTEMBER "&R$

1966 RETUR

1970 LABEL “OCTOBER "&8%

TURH

1990 LABEL "HOVEMBER "iBf

2 "ETURM

2918 LABEL "DECEMBER "4R#

4 CTIRH

e By DH'H T.R.53.5,2,4,4.6,9,7.2.

QFHLE

~4,251,-4,64
FOR J=& T0

g 222 STEP 36

S={ -6 €¥2+1 ® MOVE 1. 50
3 E |HHEL NECJ. J+23

HEXT

L. PR= 1

S L2900 =7 )4 L2Z@ RO MES
p 3

3
THER 2144

1=27% 0f Q=98 OR Q=287 Nk
’\n THEH "IFB

3 OMOUE ZEFCW-10, 10YE-R >~

LRBEL UHL$(B>

]

]

DH S+1 GOTN 2240, 2866, 2729,

2300

PRINT LGTHG  "40.% @ COPY

RETHREH

MOVE 8. ﬁ

Gosue g

GOTN 2 1

MOVE &, B

GUQUH 27329
9

FD“UB 2394

MDVE 36,0

GISUE 23279

GOTO 22406

1=35

B0+

DRPAM T+35, 18

MOVE T.10%(&-R>-3.2%
LAREL VAL$(0>

MOYE T+29, 10¥(S-R¥+1
LAREL YALSID+7 )
RETURHM

RETURN

IF .1 THEIN TLEAR & KEY LABEL

SCALE for labelling

Label dates

End of month routine for shared
squares




Biorhythms

Label Positioning

Included in the graphics capability of your machine is the ability to label plots using the LABEL statement. The
size oﬁ the characters is the same as the character size in alpha mode, but the positioning of these characters is much
more flexible. Labels can be printed either horizontally or vertically by specifying the direction using the LDIR
statenient. The starting position is based on the last plotted point.

Lines 1680 to 1690 of the ‘‘Biorhythms’’ program shown below demonstrates horizontal labelling. The starting
location is specified as (1,1.1) which is point A in figure 1.

n | |
( 1.1 - t ! } } 4 } } } } $ + +
A0 1.50 2.0 2.50

Lines 1720 to 1790 are used to label the X-axis with vertical labels. The scale used in this program was selected
based on the resolution of labels in graphics. Vertical labels can start at every dot in the horizontal direction after
allowing for the character height. If the horizontal scale was 0 to 255, vertical labels could start from 8 through 255.
Sinceithe scale used in the *‘Biorhythms’’ program is 0 to 31.875, the labels must start at 1 through 31.875 inunits of
.125. If the last plotted point does not map directly into one of these points, the labels may be one dot to the left or
right of the expected location since the resolution of graphics is limited to the number of dots on the screen.
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M

These examples should help you to see how labels are positioned in graphics. In most instances, the rounding of the
coordinates used for positioning labels will not be of concern, but wﬂ)en this is not the case, the techniques used in

the ‘‘Biorhythms’” programs should be helpful.

Variable Definitions

N$
M$
0$
C
D
E1
E2
F1
F2
[

J
J1
J2
J3
J4
L

M1

P1

P2

T1

T2

Y1

— Name

- Month string

- Month

— Critical day period
- Day

- Month temporary
- Year temporary

- Month temporary
- Year temporary

- Loop counter

- Julian date

- Julian date temporary
~ Julian date temporary
- Temporary storage
- Temporary storage
- Temporary storage
- Month

~ Month temporary
- String pointer

- Temporary storage
- Temporary storage
- Temporary storage
- Date

- Date temporary

- Date temporary

- Year

- Year temporary
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10 0T NEL3IZT MECI200, 80160
A MEG # PPIHTEP sz
3 “'HNUHPY*Y*FFRPHRDY

.P?Il*(**&ﬂPYY&*#

£ + 30 ="JULY***?*¥HH&U 2T
*{SFPTEMEEQ*“

8 ML, 1280="00TNRERYE¥HIVENE
REENECEMBERY XY

7a OM KEYH | TER" GOZUE 279
2m 0N KEY# Z IT.OY" GOSUE 55
2

@

1

z
4
3
[

1z ,LLHP ® KEY LABEL

128 DISF "SELECT OPTION"

148 GOTO 148

158 CLEAP B KEY LRBIL R OISP ¢
BTORMYTHME"

160 DISP "W :ENTER BIRTHDATE AMD

NAME-~THISY
170 prap oo HMUST BE DOWE FIPLT,

tae BISF “KZCENTER DRTE TO START
CHECKTHG"

509 CRITICAL pAY: n
THE DATES FOR QRITT
PLDT THE BITRHYTHME
" ! BT A TIME. 'SER [AH
FORCTHE MEXT MOMTH

HELF*
EXPLANATION 1§ PRIN

BoMo .

2648 WETURN

R7A CILHP @ KEY LABEL ® DISP "EH
TER ¥OUR HAME";

aa8 INP“T HE

£3@ DISP "WHAT TS YOUR BIRTHOPY:
MM DOy

] iNPUT T

A T1=T

ZOSHE 2va

F =@ THEM 238

"E!O“DHTE TIMPUTEDR"

04y »31 THEN Sz
My THFh 439
1

TQF =THTLZRS 25%Y )-INTO Y. lﬂﬁﬁ+‘
NT(Y/4QG)+INTf3B GRAG1IEM 4D

3
Hi@ RFFUPN
F28 QIoe "IHUHITD DRTE™
NET

G38 BEEP ®

G448 RETURH

556 CLERR ® KEY LABEL

S€R QTEP "ENTER STARTING DATE: MK
s DOYYYYs

“ra I

S8

G9e g

=88 a THEW Sca

L

£2n 2 THEM £%

€20 OU CAMHOT 50 BRCKE".H

£ 4

£59 J4=.02+33

EE8

€7@ L= IHT(I*4?°1&4)

2:14)

IF teoaryl DR 13999999 THEM

3R WrCeL-121, 55-3¢
rag TCEU-THTCY %3
IO Y-THTCY L~ 408

OTD 766
F M1<i4 THEM 7&p
= 3

=M1-1
Mi407 1534711 9OFEHD

1

=M
ETURN
F "DATE IS OUT OF RAMGE"

Initialization

Wait loop until key is pressed
HELP subroutine

Enter name

Enter birthdate

Compute Julian day number and
verify date

Critical day subroutine
Enter starting date

Verify date

Convert Julian date to
MM.DDYYYY form

are L=
530 PETURN
240
oo G
5ea n
578 pI1S
a8e DISP

99 DISP "PHYSICHL CRITICAL DAYS

[

%Pl GOSUE 1620

“al| C=i4

228 GOSUR 1888

ain OISR "EEMETTIVITY CRITICAL O

R 1606
“CRITICAL DAYS FOR
N%

QR 1pze

SR CU IIR 1588
4760 DISP “COCMITIVE CRITICAL DAY

a86 GOSUB 1H2A
298 RETURM
1006 J=JINCxo+)1

JJ2 THEN 1858
18720 f=,

1edd GoTo 1836

1958 IF 1>.04 THEN 11@G

1860 GOSUE &7@

1678 IF L= THEMN 1186

1e5e DISP USINMG  “2¢D0.AY, 400
RS

ME, o gy,
1838 GOTO 16329

11ma DIGP

1116 RETURM

L12@ FRINT "EXPLAMATION:

L1120 PRINT " THE BIOPHYTHM THFQ

FY Y9 BASED"

114@ PRINT “OH THE ASSUMPTION TH
RT THE HUNMAN"

115 PRINT "gONY HAS INMER 2LOCK

5 R

116@ PRINT "HETHBDLIC RHYTHMS M1
TH CONTTAR

1176 PRINT CLE TIMES. CURREMT
L%, THRE

t1e@ PRINT "CYELES STARTING AT &
JRTH TH A"

1138 PRINT "POSTTIVE GIRECTION §
RE CLATMED"

1288 PRINT "70 FYICT

OF FH CRLY
CLE RELATES WITHW P
> t

1228 FPRINT "YITALITY. ENDUPRNCE.

AMD ENCRGY "

1238 PRINT “fHF 28-0DAY OF SENSIT
IVITY CYCLE"

THE 23-0RY

1249 PRINT "P'LHTE WITH SEMNSTITI
MIT,

12%8 FPRIMT "IMTUITION. AMD CHERR
FILMESS  THE"

t26@ PRINT ~DAY OR CRONITIVE
CYOLE

1278 PRINT ATES WITH MEHTAL
ALEPTHY

1280 PRIMT "ANLD .JUDGEMEMWT "

1299 PRINT

1288 PRINT * FOR ERCH CYCLE., A
DAY 18"

1318 PRINT “LUNqIDEPED EITHER HI

GH. Low,
1320 PRLINT vRITICHL

THE HIGH ¢

4 "TIMES ARE REGARDED A

5 EMERGETICT

1348 PRINT “TIMES. YOU ARE YAUR
MIST DYHAMICY

1350 PRINT © PING THIS., THE LOW

TlMF RRE REGPRDED A%

1378 PRINT “hEEUPERRTIUF PERIONSG
. TRITI

1386 PRINT “DAYS (X=@8) ARE REGAR
DED A% yOuR"

1228 PRINT "ARCIDENT PRONE DAvE,
EZFECIALLY"

t408 PRINT "FOR THE PHYSICAL AHO
SEHSITIVITY

1418 PRINT "CYLLES

1420 PRINT

1428 RETLURN

S £ R KEY LABEL
"FMTCR MONTH-YERR : Mpt v

-Fl¥1aaae )
T+ BI+F 2 1080006

+ WleE’l@@BB@@
B 7

1579 1F .
1588 IF 1)1 THEN 16te

3 quu 1459

Call routines for each cycle

Compute 1 critical date

Critical day incremental
routine

Explanation subroutine

PLOT subroutine
Enter month.year

Verify
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-u.,pu.qmgn MONTH IS BE
BIRTHNAY
W OS0TO 1450

AR B SRALE W, 3P 7S -
Gt

N¥
'M#‘-l’(Fl"! RESYCL RN PR AR TS
1;1w1a+1,u

QfeMs
1668 MOUE 1t
1680 LAREL ’lN"~ "RURLFCFRD
1708 KEANTS Bo1. 1,84 9%

1714 Yﬁhtq o Ze=1.1

1728 15
L7328 ey
1748 MOVE 5.5.-.11

MOVE I+ Gy =
[ HP[I VAl g T
NE ¥

LI'J”-“ n @ g

5
o4
4

0z APY T FRINTER:Y-H" ;
INFUT Ngr1,91

IF NUPCECOE0L 10" THEH |
SEE

IF DPTEIORCL, 130" THEN §
EEF & GUTO 19AR

GRPFH
Chpy
SLAL F g,
M

e D o Ty 01 B od P e D~y
DTIICHIDIDICOHIDDD

17
17
17
17
17
13
12
18
18
12
12
g
g
13
18
19
19
12

SEL 1R

R‘F‘- COMHT LHEM PERD

UHIMT MOMTH . Y oopn

k- DxC1.92

I ORCE OFEE, 17 0= "H" THEN &

faan

2040 IC UPCEOna 03 THEYN
a1

FislisiFl=123

3 1*‘-1"’”‘1 1z
[<hg> 14 50

fang G"‘LP-F‘F‘ IB P MOVE @, t Y
YLRPEL WHEN P,FCIJ

THCRE MO0 2o C¥TER D

INCT MDD Crod2em:
THCY MOD Co0EZap

' A fe led
2153 HEMT 1
200 RETURN

Scale plot
Label name

Label month

Label axis

Plot physical cycle
Plot sensitivity cycle
Plot cognitive cycle

Copy?

Copy

Label instructions?

Next month?

Increment month and plot it

Plot cycle subroutine

Label cycle




Timer

Variable Definitions

C(,) - Clock chime parameters
D(,) - Second marks
D1(,) - Hour marks

D2(,) - Hour marks

S() ~ Splits

V$ ~ Output string

C ~ Loop counter

D - Date

M - Minute

N - Chime index start
N1 - Chime index end
R - Time flag

R1 ~ Time set flag

S - Split counter

S1 - Split start time

82 - Temporary storage
TO - Temporary storage
T - Entered time

T8 - Prior time

T9 - Current time

X ~ Function parameter
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A GCLERAR 12 @ T+

OPTION BRSE 1

DIM S1GE:,CC24.20 00ER. 20,0
1¢iz. 2y, 0e012,2)

CLERP @ DISP "PROGRAM BEING
INITIALIZED" @ DEG

FOR M=1 TQ é@&

T=360%C
O(M. L
4. 5#CO3CT
IF M MoD
3.1

THEH 106
CIRSINCT Y @ Dicpe
FT

5. 3%

%=, 25¥SGHL 38-M)> @ ¥=.7 ® D2¢
M5, 13SFHECT ) @ D2(M~3,2=FH
YT

HEXT M

INTEGER TS

$=1 @ R.R1.S1,78=6 @ CLEAR
€1, 10,045, 1), 008,410,018, 1)
LSOO LE, 1Y 0019, 13=35
CCL1,22,C05,2>,C018,2%,C0(19,2

=2z

cC2, 1> C Ti13.008,13,C015, 1)
LCCLT, 225

Ce2,2h ? 23,0(9.27.0015,2
LCO17,20=281

CC3.1) E,13,0011.1),8004,1
ool =39

Ce3,2) 6,2),CC11.,2Y,0014,2
FCOLR, 2h=242

£i4,1) 12,15,C013,1),0(28,
1)=51

Cia.2> 12.25,0028,2)=497
CO12.20=1€9

€(8,2) 16.2)=€65

GCLERAR

GOSUg 1s89@

SCALE ©.,25%5.9.,191

KE'Y LRABEL

DISP “”ELECT OPTION"

GOTO

ALPHA @ CLEAR @ KEY LABEL

DISP "ENTER TIME:HH.MMSS";
INFUT T1
DISP T1

IF T1:>23 5959 THEN DISP "INV
ALID TIME"™ @ BEEP @ GOTD z@m
IF Ti=-1 THEN S1.T@=0 @ GOTC
400

O=DATE & T&.S1

T= ZGBBWINT(TI)+69*1NT(FP(T1\
¥1a0H+FPIT1%100)%100

DISP "PRESS CONT TO SET TIME
w

PRUSE

@ SETTIME T.D

R,R1={ & DISP
¥ MODE"

GOTO 418

OFF TIMER# {
S(5=TIME-S1
gN VEY# 1."SET~-STOP"
28

"SELECT DISFLA

GOsSuUE 2

GOSUB 1g%e
KEY LABEL
RETURN

IF Rl THEH R=1 @ S1,T@=0

IF R THEN GCLEAR B WMOVE 1@a,
12 @ LABEL "DIGITAL" ELSE DI
SP "TIME NOT SET" © BEEP @ G
0T0 278
GOSUR 1gne

gN KEY# 1."SET- STCOP"
-]

GOSUB 1208

GOsSUB 57a

ON TIMER%& 1,1060 GOSUE S7&
IF P THEN S6€8 ELSE 258
IME-TO
TI=INTC(T-3668> MOD 12+INT(T
MOD 3€60.-€@1/18@+INT(T MOD €
6) /10080
V$=UHL$(T1+A88@al+12*(Tl<i)*
(Si=@))

MOVE 100.0 @ LABEL V$LC1.POSC
Vs, " . "1+4]

RETURN

R,S=1

GOSUBR ig@e

OMN KEY# 1."SET-STOP" GOSUB 4

20

ON_KEY# 4,"SFLIT" GOSUE 780
CLERR @ KEY LABEL @ DISP "PR
ESS CONT WHEN READY"

PALSE

TO,81=TIME

RETURN

IF R THEN S(S)>=TIME-S1 @ &=%
+1 @ RETURN

IF §={ THEN DISP "NO SPLITS

GOSUE 4

TAKEN" @ BEEP @ RETURM

PRINT "SPLIT# ATIME SEC"
FOR I={ TO

PRINT USING “¥DDDD, 2X, 70 40"
s1.8CI0

NEXT I

Initialization

Set up for drawing clock face

Wait loop until key is pressed
Enter time

Verify

Compute seconds

Set time
Wait loop until key is pressed

Stop timer interrupt-restore
keys

DIGITAL display

Set key #1 for STOP

Set timer #1
Update time

Set up for COUNT UP Timer

Initialize starting time
Take split

Check for splits taken
Print out splits

760
e

-1
738
ode
s18
gze
830
S48

850
eca

RETURN
DISP TIMER OPERATIONS
DISP "Ki:3ET/STOP TIMER-ENTE
R REAL"

DISP TIME FOR K2.K6&K2 D
TSFLAY-"

DISP *  STOP DISPLAY OR COU
NT P

DISP "K2 DIGITAL DISPLAY MOD
E SELECT"

DISP_"K3:SELECT COUNT UP-INI
T. SPLITE

DisP nkd TAKE SPLIT/PRINT op
LITS AFTER"

GISF *  CSTOPPING USING KEVH
i

DISP "K5:HELP"

DISE "K& CLOCK DISPLAY MODE
SELECT"

@ DISF "K? SELECT COUNT DOWN-3
ET START"

DISP “KE:FIVE SECOMD DISPLAY
SELECT"
RETURH

GOSUB 1260

ALPHA @ CLEAR # KEY LABEL %
DISP "EMTER COUNT DOWN SECON
L

INPUT g2

GCLERR

MOVE 38,12

LABEL "COUNT DOWM"

MOVE 126,

LABEL VAL$CE2)

MOYE 5E,15@8 @ LABEL "PRESS £
ONT WHEN READY™

PAUSE

OH TIMER# 1.18090 GOSUE 1624
IF 324{=8 THEN OFF TIMER# i
@ GOSUE 1789 @ ALPHA @ GOSU
B 1393 R KEY LABEL ® RETURN
ELSE 1&16

§2=82~1

GCLERR 160

MOVE 120.8

LAREL VAL$(S2)

RETURN

IF R1 THEN R=1! @ S1,T@=4

IF R THEH GOSUB 1880 ELSE D
1spP "TIME NOT SET" ® BEEF @&

GaTO 27
ON KEY# IJ"SET/STOP" GOSUB
420 @ KEY LRABEL
GCLEAR @ MOVE 108,12 @ LRARE
L "5 SEC"
GOSUR 1200
GOSUB 115e

OH TIMER# 1,5608 GOSUB 1156
IF R THEN 1148 ELSE 25@
T=TIME-TO

Ti=INTCT/3608) MDD 12+INTCT
MOD 3660/6@)/185+INT(T MOC
601180002
Vg VRLS(TI+.BBEGI+12*(T1<1?
¥(Si=@)>

GCLEAR 19 @ MOVE 1900.8 € LA
BEL V$L1i,POSCUS,". ")+42
RETURM

OFF TIMER# 1 @ MOVE 56,155
LABEL “PUSH KEY#1 TO STOP"
RETURN

IF R1 THEN R=1 @ Si,To=pg

IF R=@ THEN DISP “TIME NOT
SET" # BEEP & GOTO 279

DEG

PEM { ® SCALE -8.8,-5.8.6.2
R GCLEAR @ 5=0

MOVE -2,-3.¢ @ LABEL "STOP"
GOsSUB 1298
MOVE -€,-5.8 @ DRAN -£,€.2

® DRAW €,6.2 @ DRAK 6,-5.83
® ORAM -£,-5.8 ® PEHUP

FOP. M=1 TQ 60

T=36@%C 1 -M 66

PLOT DCM,1),D(M,2) @ PENUP
IF M MOD 5 THEM 1370

IDRAKW DICM-S, 1), 01¢H/5,2) @
FENLP

K=, 25¥GGNC(38-MY @ ¥Y=.7 @ IN
QVE D2CM-T 13,D2(Ms5,2)>
LABEL VRAL$CM~5)>

HEXT M

DN KEY# 1."SET/STOP" GOSUB
42

M= INT(TINE/SB) MOD 728
GOSUB 135

S=INT(TIME) MOD €8

TS, TE=INTC(TIME)

IF TORINTC(TIME> THEMN T2=IHT
CTIME) 2 GOSUB 1456

IF R THEN 1438 ELSE 240
S1=INT(T9~TR> B S1=51+86400
X(21<B) B T8=T9

PEN -1

GOSUBR 1656

HELP subroutine

COUNT DOWN

Update count down
Check if done

Display new count

5 SEC

Set timer
Update time

Label instructions
Set up and draw clock

Draw hands initially

Increment hands

Check for stop
Update hands




IF S=INTL{S,/2)>%2 THEM BEEP 3
5@.1 ELSE BEEP 75,1

£2=3 ® 5=(S+S1) MOD €@

PEMN 1

GDEUR 1550

IF S2{S¢ THEN RETURN

PEM -1 @ GOSUB 1698

M=M+1

PEH 1 @ GOSUB 1£5@

IF M-6@-INT(M- 60> THEN 1599
N=1 B Hi=lé & GOSUB 179@
FOR C=1 TD INT(Ms68)> @ BEEP
214,185 E HAIT 256 @ HEXT
C R RETH

IF Mr15- INT(M/IS) THEM RETU

N IMT(M-15) MOD 4 @ ON N GO
SUB 162@,1630, 16408 @,179@
RETURN

3 N=17 @ Ni=20 @ RETURN

® N=1 @ Hl=8 @ RETURN
0 M=0 @ NI1=28 @ RETURN
T=—5%6

MOVE -4 4%XSINCT), 4. 4%COS(TH
CAHSTINCT ), - 4XC08CT )

8.0
DRHN ~2KSINCT ). 3%COSCT)H
TURN
DEF FNX(T) = XXCOS(T)-YiSIN
D%F FNY(T) = Y¥COSCTI+X¥SIN

N=1 @ Hi=29

FOR =N TQ M1 @ BEEP C(C,1:
JC(EC.23 @ MEXT € @ RETURN
QFF KEY#
OFF KEY#
OFF KEY#
OFF KEY#
OFF KEY#
OFF KEY#
OFF KEY#
OFF KEY#
RETURH
ON KEY# 1,"SET/STOP" GOSUB

&
ON KEY# 2." DIGITAL® GOTO 4
ON KEY# 2, CNT UP" GOSUE 6
O KEY# 4,"SPLIT" GOSUBR 700

ON KEY# S5."HELP" GOSUE 778
ON KEY# 6," CLDCK" GOTO 123

L RN R AT

ON KEY# 7,“CHNT DWN" GOSUB 3
OH KE¥# ©," § SEC" GOTD 107
a

CLEAR @ RETURN

Hour .
Chime for hour

Strike the hour

1/4 hour
Set up for chimes

1/4 hour
1/2 hour

3/4 hour
Draw second mark

Minute hand
Hour hand

Turn off keys

Turn on keys
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Music Composer

Programmable BEEP

The ‘‘Music Composer’’ program uses the programmable BEEP instruction to generate the tones for the generated
music. The parameters used by the BEEP instruction designate frequency and duration, but they are not in actual
units. The relation between the BEEP parameters and actual frequency (F) and duration (T) are:

P1 = 613062.5/(11 * F) — 134/11 where F = frequency in hertz
P2 = 613062.5/(11 * P1 + 134) * T T = duration in seconds

The actual functions used by the program compensate for the time required to determine the type of array element
and act accordingly.

Parse Techniques

In much the same manner as programs written in BASIC are converted into a form executable by a machine, the
““Music Composer’’ program takes an input string and converts it into array elements which will be used to play
music. This technique is called parsing. The program uses a simple set of rules, i.e., a grammar, to interpret the
composition symbols. Once the program has determined what kind of symbol is currently being checked then

program execution will branch accordingly. The lines form 510 to 940 are used to parse the entered composition
string. The program checks the string by moving from position 1 to the end of the entered string a character at a time.

148
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By tracing the program flow in the subroutine when parsing the simple string, TSO3A, the technique should be
clarified. We can assume that this is the first entry and that the timing factor is set at one. The effect of this input
string is to set the timing and octave of the first note which is a natural A.



150 Music Composer

By following through this example, the technique of parsing should be simplified.



Variable Definitions

C1% ~ Bass clef

F$ - File name

F1$ - Treble clef

N$ - Scale symbols

N1$ - Scale symbol code string
P$ - Parse string

R(,) - Repeat stack

R$ - Response string

S$ - Composing symbols

T(,) ~ Composed array

T$ - Scale with sharp symbols
B - Beats/sec

B1 ~ Temporary storage

B9 - Conversion constant

C - Counter

c2 - Power of two

D - Denominator

F ~ Flag and temporary storage
| - Loop counter

19 ~ Temporary storage

J - Loop counter

L1 - Maximum size of array

M - Metronome

M1 - Metronome temporary storage
N - Array counter

N1 - Array counter temporary storage
0] - Octave

01 - Octave temporary storage
P - String pointer

P1 - String pointer

P2 - String pointer

P9 - Page count

Q - Symbol type

R - Repeat pointer

R1 - Repeat pointer

R2 - Repeat pointer

R3 - Last value to print

S - Starting value to print and temporary storage

S0 - Sharp flag

Music Composer

151
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T
T1
u
Y
Z
20

Music Composer

- Beats per second timing

- Timing temporary storage

- Numerator of fraction for conversion

- Plot position for notes

~ Insert/delete pointer and temporary storage
- Insert/delete pointer and temporary storage



Music Composer 153

-
-

@ L1=788 @ B2=€£13062.5

apTION E
IHTEGEP

BTN S4C233, PEL2ET. THL13T R iT
981

DIM NI$¢C12].FSLEI.NFCI23.F 1%
£381.C13C[48%
F14L1.42 GAF AL 4 48 Q48 45 4

44, 1S4p ¢

qn

Fi$L£5a, 53

SN 440 p oy BB B
="4 paxc, FEFSDHDEA
IR 1ORELak A4 4 b o & B
LEFHA" R H=1

Cle="44ER @ A84AA44LA, sa
AN AAAA A 4A4B 4 4 4 dRL 44"

® Ss="f
BCDEFGabcdef 9&ERuplh; TORM: "

P¥="ABCDEFGRLPAGET LiCRaFTA
® T#="ALECHDaEFCGR " @ N$="RA
SB;dDeEFaGa" 2 M1¢="11233445
677

ON KEY# 1,"CREATE"™ GOSUB 219
gN KEY# 2. "CHANGE" GOSUB 118
ON KEY# 2,"STORE" GOSUE 37a@

ON KEY# 4, "PLAY" GOSUB 290
ON KEY# S."HELP" GOSUB 1288

SN KEY# &, "DELETE" GOSUB 198
ON KEY# 7.“INSERT" GOSUR 213
a

ON KEY# &, "PRINT" GOSUB 2340
CLEAR @ KEV LAREL @ DISP "Ml
SIC COMPOSER"

DISP "SELECT OPTION"

GaT0 zag

0=4 @ N,E=1 ® CLER

DISF "0LD OR HEW TUNE OsN";
INPLIT R$E1,3223

IF FNR=3 THEN 269

IF UPC$(R$E1.11>84"0" THEM BE
P # GOTO 220 ELSE 111@

DISP "METRONOME"

INPUT M

GOsSUB 2590

T=60/M

DISP "COMPOSITION®

INPUT R#

IF R$="END" THEN 35@

GOSUE Sig |
IF H{=L1 THEN 388
H=H-1 :
DISP "DOME" ®4RETU

URK
GOSUB 2644 @{IF H=1 THEN DIS
P “"NO TUNE!" i@ RETURM
ON ERROR GOTO 320 @ GOSUER 32
Se

QISP "CREATE:Y/N";

INPUT R$LC1,32]

IF FNR=L THEN CRERTE F#.,INT{
Ns1€)+2 @ GOTO 438

éF FHR=1 THEN BEEP & GOTO 32

ASSIGHME | TO F¢
PRINT# 1 : H.M
FOR I=1

H
PRIHT# 1 ;5 TCI,1). 701,230
I

A NENT

ASSIGH# 1 TO % @ OFF ERROR 2
GATO 364

DISP “"RE-EMTER":

INPUT R¥

C=1 @ Ni=H @ @=0 & 01=D & TI
=T @ Bl=C
R&=R$e" "

IF C>LEHIR$)> THEH 948 ELSE F
=PNSC 54, R$CC.CAD

IF #=z22 THEM C=C+1 @ GOTO S2

IF P THEH 520

DISP “? "&R$EC,CI:" AT ";C
0=01 @ T=T1 & B=Bl ® N=Hl @
GOTO 426

IF PL22 THEM Q=P @ GOTO 748
ON F-21 GOTO 740.610,690,6009
, 709,870,740

@=-1 @ GOTO 748

U=1
IF MOT FNP THEN 658
U=FHY
C=C+FHP
HY

B=UsD R C=C+2+(D>9)>

GOTO 538

0=FNY @ C=C+2

IF 0¥ OR 041 THEM C=C-1 @ &
0TD 560 ELSE 539

T 1 Y=0 TCN. 20=FNY

L= C+LEN(UHL$(T(N 223044
T=68,T(H, 2}

GOTO B85@

C=C+1

IF n#-1 THEN 776

TOH. 1)=3%99 8 TI(N,2)=100e%(T
¥B-.815) @ GOTO 858

IF G@=8 THEH 53e

Initialization

Wait Joop until key is pressed
Old or new tune

New tune

Enter Metronome

Enter composition
Check for “END”
Too big

STORE tune
Set up error jump

Create?

Print count and metronome
Print array values on file
Close file

Re-enter composition

Set pointers

Add buffer
Get next character to parse
Blank?

Valid character?
Error routine
Note?

Branch according to character
Rest
Timing

Change beat

Octave

Metronome

; - Measure delimeter

Rest
Blank

P1=pP03

C=C+2+
éF R<R1 OR R<B DR R1<% THEH

IF @=8 THEN 0=0-1 @ Pi=11 @
GCOTO 2naG

T#,P$LQ.01)-1
Q=3

TEN. 1O=FHBCO-~1) @ T(N.2)=83~

CLIRTON, 1)+134 0% TEB- 832>
BEEP TCH, 12, TC(M, 23

IF 0=2 THEN 0=0+1{

IF TCNL23<1 THEN TON.2)>=1
N=H+1 R C=@

GOTO 5R6

TCH, 1 3EFHY-H

R1=—T(N 1) @ R=N 8 R3=FNV

IF FMP. THEN C=C+FNP £ R3I=FRNV
@ R=N-R3

RI>AIH(RI>297

GOTO |50

IF R2 THEM :ETURN

as@ DISP "0k Y

ON FHNR
BEEP @

GOTOQ 228, 119@,5748

INFUT rstt ;321
COTO 95e

THEN 1480
IF T4, 15=925839 THEM WAIT T¢
I3 GO0TO 1688
O SGNCTCTI. 1242 GOTO 1856,
1

1986.167@

GOSUER 2230 @ GOTO 1416
BEEP T<I,1> 701,22
HEXT

I
DIQP “EHO PERFORMANCE"
UN gR OR GOTCQ 11ip & COSUB

0
Tel.13.

ASSIGH% 1| TO % @ OFF ERROR
2 T=cp-M @
1]

TI1.20

GOTD 350
@ @ DISF "CHANGE T

¥ 32]
OH FHR GOTO 1218, 1226, 13684

BEEP R GOTO 1186
DISP "METRONOME";
INPUT

M1
IF Mi=M OR M1<1 THEM 13206
FOR I=1 TO M
IF Ti1.10=0 THEN T{1,23=T(]
S2XEMLoM R GOTO 1286

#19>=1 THEN TCI.2)=T1

M=M1
DISP ["CHAMGE NOTES:Y/N";

IHPUT| R$L1,32]

ON FNR GOTO 1335,1348 360
BEEP B GOTO

GOSUB| 2599

BISP "NOTE #";

INPUT 1

INFUT R$C1,321
1F FNR 2 THEN S=1 B GOSUB 2
550 @ GOTD 1410
IF FNR=1 THEM BEEP @ GOTO 1

GUuUd 1420 @ PRINT R¢ @ GQT
o 1598
IF T(1. 1= ="MUEVAL
$CTCL,202 @ T=6B/TCI,2)Y @ R
ETURN

[ 2$="R"&
VALEATCT . 20-1088) & RETURN

IF T(I.134@ THEN R&=":"guRAL
SCTHTN DL LYIE "/ "GUAL$CT-TC T,
273 @ RETURN

B=¢Ti|1, 27/ INTCRI«C 11KTCI, 1)
+1343)+ #32)/T @ D=.5 @ FI,

0=2%D

IF 841/07.9 THEN 14€¢

U=B%

Ir HHS(U ‘D-BY>1-64 THEN 146

IF INTCL-23/INT(D/20=U/D AN
0 U#) THEM U=
GOTO 1562

19=81/(11*(55*2”0)}*134/11

T 041 THEN 1520
j Us2 8 D=Ds2 @

IF T(I,1X=1% THEN 0=0+1 @
GOTO 1524

I9=FNBCD-1)

L1819 THEM Pi=P1+l @
540

IF Us1 THEH RE="T &VALECDD
ELSE R$="T"8YALK( L&Y/ "LUAL
FCOY

Check for A flat
Compute BEEP parameters

A flat

Force length of 1
Update array count and
continue

Repeat

Review?
OK?

PLAY
End
Rest

Repeat
Metronome
Note

BEEP

READ old tune

Change timing?

Enter metronome

Change metronome

Change note and rest timing

Change notes?

Enter note number in array

SET timing for converting note
to string?
Set time

Convert and print note
Metronome

Rest
Repeat

Compute Note String

Find timing

Find octave

Find note
Set R$
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157@ R$=R$&"OI"SVALSCO+CF1=11 28N 2230 TLIRZl LX=TCL 1 @ Telezi.2
$TP1+1,P1+10 & BEEP TC(TI,1 3. A=L e
Tethas B BETyRe Metronome change? 3528 Losus 2590

1520 IF HOT T¢I.1) THEN 1698 . .. -

15920 DISP "MEW NOTE"; Enter new note gggg %gET' (égHPOSITION i Enter composition

1609 INPUT R#

1610 IF R$="DK" THEN 1650 No change check? 2310 S=H @ H=Z+1
=@ =N ® MN=T #3260 GOSUB Sie

{E%E Eoéaans?ns N Parse new string 2330 N=S+21 & GDTO 36 P

1648 N_HHN,_OH,KN 1IKCHIS+L) 349 GOSUB 2C40 e"msp ARRAY HA RINT

1658 DISP "MORE:Y/N" More? ey E wgucuagwggguzs Enter range

1668 INPUT R$L{,321 2350 n:‘glpw 157 J

1678 ON FNR GOTO 1688,1350@, 360 2368 INPUT £ HEN RETURN

1689 BEEP R GOTO 165@ ) 237 IFQS—E T N e

1680 DISP "METRONOME"; Enter new metronome setting gggg ?E{E‘ET I,;gs H

7o INPUT:’?} R M1<1 THEN 1 2480 IF S<1 OR RZ{5 OR R2>N THEN

i71@ IF M1=T(I1,23 0 T R
650 ELSE M2=T<1Jz)@@ TiI1.2) satm 18555;4@ GOTO 235@
=Ml ® T=68-M1 @ F= )

1748 FOR J=I+1 TQ M Modify following notes 2439 GosuB 2559

1750 IF F THEM 17g@ accordingly 24370 |:gxgr HOTES FROM ©: T0

1768 IF T<.1. !)»=8 THEN F=t @ GOTO B3

172 2440 7, R1.R2=0 ) ”

1778 TC2 20=MARCTCD, 23¥M2/M1, 1) g:gg;%gm";ﬂ?rggg SCORE:P-S"; Print or Score?

i;gg EEEE fssa . HELP subroutine 2470 éF UPCH(R$CL, 11)="P" THEN 2

Loee 521’?8033339&919 " 2420 IF UPC$CRSC1,11X8"S" THEN B

1818 DISP "K1:ENTER cEgpggnzegn 2490 Egioeogg;o 2450
FROM TAFE FI KE 249 265 .
HRS?DONE FIRST )" 250@ FOR 1=S T0 R3I PRINT routine

1828 DISP "KZ:CHAMGE TIMING OR N 2518 GOSUB 1428
OTE BY LOC.K3:STORE COMPOSE 2528 PRINT R#&" ©;

D _ARRAY QM TAPE" 2530 NEXT I

1830 DISP "K4:PLAY COE:EISITION R eggg ggémj r; ]P%ugn ® GOTO 368
RRAY KS :HE > = -

1248 DISP "K6=DE|IZET$"gERg$YNg¥IE'§!E 256@ !)F TiJ.1>=0 THEN T=€8,T(J,2
5
IN STRING FORM® 2578 HERT .|

1850 DISP "  AFTER SPECIFIED LD 2528 RETURN ) )
CATION K8:PRINT CONYERT 2590 P2=1 @ LISP "REVIEW:YH"; Review? Subroutine
ED ARRAY VALUES® 26088 INFUT R3¥LC1,32]

1868 DISP “fit PRESS CONT FOR €O 2610 OH FNP GOTO 2630.2620.3310
MPDSING tt¥" @ DISP aszg gg;g [ ES;HRSSW

SYMBOLS" @ PRUSE 2630 BEEP @

1878 DISP @ DISP * COMPOSI 2648 CLEAR @ KEY LABEL @ RETURM )
NG SYMBOLS Maturalss 2659 ggﬁkse—éﬁgﬂfg,Ggéag,zggg SCORE routine
ABCOEFG" 9= 298

138@ DISP "Flatssabcdefa® @ DISP R r=t @ 1= Set note counter

"Sharez+CTRL ABCDEFG or &% L-s.gg 1F 033%77254 GOSUB 2946 Page

RosCA" 2700 GOSUE 3220

1 "Detaves0n, 14=n 271@ IF 1IR3 THEN 2908 Done

: "Tinina*Tnsm or 272q IF T(I,z:‘=g THEN T;—gg/'r(x,vz Metronome
i > @ I=I+1 @ &OTO 2

1988 DISP "Reszt3R.,uses current * 2730 IF T:1.13=5999 THENM 2140 Rest
imine" & DISP "Rep=at+:n/m Z74@ IF TCI,13<@ THEN GOSUR 3259 Repeat
or _:n if m=0" & GOTO 27680 X

1219 DISFE n=# ARRAY VALUE 2758 GOSUB 1450 @ GNSUB 2932 Note convert to string
2'7h rerear- 2768 Y=(0-1)E7+P2+.5 Compute location to plot

i9ze DISP ° m=# ARRAY VALUE 2778 IF 5@ THEN GOSUB 3080 o
g TO SKIP® 2780 C2-L0G(0YLOGC2)+t B F=li/D Compute timing

1930 Bé%P "M?;;Irlc:nomeéﬂn..n=NHOLE 2796 IF tl=1 THEN Ti=F @ GDTO 221

d . 2
1948 DISF "LEFAULT VALUESHQ4T1" | 2880 Ti=1 @ C2=1
i9s@ gég_; EX:ME6@02T8GO4CETAGT Example tune 291@ IF T1SF THEgB'{éz-Tlrg ® €2=C
ET2G 2+1 @ GOTO

1968 BEEP 130,49 & BEEP 24,56 @ 2820 ON C2 GOSUB 2860,2870.2899, Plot note

Eggf; 33%83 @ BEEP 39,136 ® 2880, 2850, 2880, 2888
2 2830 F=F-Tt

1979 BEEFP 72.82 @ BEEF 59,391 @ 2840 IF F<1-/128 THEN 2990 Too small
RETURN 28%8 C=C+(C=-1)+(C=1)>X(NOT FNPS)> Tie

1980 GOSUE 2648 . DELETE @ MOVE C-.5,Y+1.25 ® BPLOT

1990 DISP "DELETE STARTING AT"; "pf£217,1 @ GOTO 2868

2008 INFUT Z¢ Delete address 2868 MOVE C.Y @ BPLOT *<BBB<",1 Whole note

2818 IF 20<=0_THEM RETURM Exit ® GOTD 2000

2020 éF ZavH THEM BEEP @ GOTO 19 Error 1870 MOVE C.,v @ BPLOT "rao!s Half

Y,1 @ GOTO 3409

3333 E‘L;ET"QDN MANY ", How many? 360 FOR J=C2 TO 4 STEP -1 @ ggg Flags

< E C,Y~(1.75+.5X(7-12) @

2090 IF Z=0 OR Z>=N THEH RETURH Exit AT "£".1 @ NEXT J

£a6a FOR 1=20 70 H-z M ' . 2890 MOVE C.Y H gg%gt s Quarter note

love array elements .1 2
Y 2900 IF 1>=R2 THEN 3360 Done
2910 I=1+1
2920 GOTO 2590
2938 P2=YRLC(NI$EP1+1,P1+13) @ S0 Sharp flag set
=ﬂgH(NSEP1+LP1H])>96 R RE
TURN

Cine NEET L. coto 366 2948 COFY @ GCLEAR & P9=P3+l @ C New page

2138 GOSUB 2640 INSERT FOR J=7 27 A : Staff

2149 DISP "IHSERT NOTES AFTER": 2338 R g0 To 27 STER 2

3%23 %EPET % THEM RETURN Insert address 2970 MEXT 2

2 Z7 2 i 2988 IF FNP3 THEN C=-tf R RETUPN

2178 IF >N THENW BEEP @ GOTO 214 E:;r 2998 PRINT USING "r/rss% @ MOUE Treble and bass clefs

-1,29 Lot 2 e

2188 IF Z=N THEM N=h+i & COTO 28 Append 1093 & perar Cis 6 ReTG

2 " RN

2198 DISP "HOM MANY"; How many? 2000 Za=IZYINTCINT(Y- . S0-20+1 @ J Fill in lines

2288 INPUT Z1 ZhRte 3

2 ) MANC 7, MINC28~-4,29))

c21@ IF 21=0 THEN RETURN 2010 FOR 2=22 TO J STEP 24SGN(J-

2220 IF H+Z1>L1 THEN DISP *TOO M 200+ c0e2ms
ANYZ 2 DISP "MAX. I8 ":L1-N 3020 IF 2=17 AND Z#Z@ OR 28327 A
& 60Te 2139 ND Z83Y AND Z=2@ OR 2<7 RAND

2238 FOR I=N TO 2+1 STEP -1 Make room vy7 THEN 2040

2240 IF TC1.154@ THEN T(1+21,1)=
TCL15-20#C-TCT, 1(\1%(21) B N 7038 MOVE C+.125,Z @ ORAW C+.875
+21,2)=T0 1, 2M21% 23¥Zh - -

R GOTH 2278 7040 HEXT 2




Music Composer

155

C=C+1 @ IF €=31 AND F-Tir=1
122 THEN 2248 ELSE RETURM
0

DEF _FNR = POSC"YN",UPCSCRSEC

IF C=20 AND FNP® THEN Gosus
2949

MOVE C+ 25.¥Y-1.5 @ LABEL "4
"R C=Cel

IF C=31 THEN 2944 ELSE RETVW
il

R
DEF FHB(X) = B9-¢ 11¥55%2~1¢
27CP1/12)-134211

DEF FNY = VALCRSEC+11)

DEF FNF = POS(R$LC+1.C+3+¢F
NU>Q2)F, ")
F=(T(1.2 10680+ 615)-T

Ti=1 @ Ca=1

IF T1xF+1-122 THEN T1=T1.2
B £2=C2+1 @ GOTO 3160

OH C2 GOSUE 321%9.321@, 3224,
32¢0. 3250, 3248, 3230, 3270
F=F-T

IF F<1/128 THEN 2988

GOTO 3156

MOVE C 2% .75-€2 ® BPLOT "<<
<*.1 8 GOTO 3850

MOVE C.26.75 @ BPLOT "BBaaq

R 4ueiBEAT4>fbba Bdaa".1 @
GOT0 3656

MOUE €.20.75 @ GO3UB 3280
MOVE C,26.75 @ GOSUB 3288
MOVE C.22.75 € GOSUB 3288
MOVE C,24.75 @ GOSUB 3288

MOVE €+.75.26.25 @ DRAK C+.
75,1375 @ GOTO 3858

BRLOT r@xxedds, 1 @ RETURN
DISP "FILE NAME*

INPUT F¢

RETURN

IF I#R THEN PETURM ELSE I1=R
(R2,2> @ R2=R2-1

IF RZ THEM R=R(R2,1)

GOTO 7320

R2=R2+1 @ R,R(R2,1)=T(I.2>
@ R(R2,23=1+1 & 1=-T(I,1) &
RETURN

IF C=-1 DR C=1 AND NOT FMP9
THEN RETURN ELSE COPY @ RE
TURN

DEF FHP® = PO=INT(P9.2)%2

Y or N check function

Sharp

Compute frequency

Value function
Position of /" function
Rest plotter

Whole and half

Quarter

64 symbol
File name input

Repeat pointer control

Copy?

Page logic identifier




Ski Game

Dynamic Variable Alteration

The user is able to change the value of the skier’s lateral velocity by pressing the special function KEYS #3 and #4
while the program is running. The program execution is interrupted each time the special function key is pressed and
then subroutines at lines 1520 and 1540 are executed before resuming program execution. These subroutines only
increment and decrement the value of the variable F, but the technique can be carried much further. Programs could
be written where this technique would allow the user to control the flow of a program, to specify the type of output
desired, to specify the starting location of a label in graphics, etc.

Variable Color Graphics

The color of graphics operations is completely left to the user. The default mode of white lines on a black back-
ground can be over-ridden easily by changing the sense of the pen. The “‘Ski’’ program demonstrates the ability of
user definable color. By setting the sense of the pen using a variable, you can easily change the mode of plotting
since PEN — 1 specifies black on white plotting and PEN 1 specifies white on black plotting. To plot in a different
color you only need to execute a PEN “color code’ statement. In this program, the variable V9 contains the value of
the selected mode. The ability to change modes allows you to blink labels as seen in lines 700 to 720,

By using this technique the user is able to enhance graphics in many ways by varying the color of the background and
blinking labels.

Variable Definitions

F(,) ~ Left or top pole positions
G(,) - Right or lower pole positions

156



Ski Game 157

M(') - Missed gate vector
P$ - Response string

A — Acceleration factor
B - Initial time

C - Temporary storage
C1 - Temporary storage
c2 - Temporary storage
C3 - Temporary storage
D - Temporary storage
D1 ~ Temporary storage
D2 - Temporary storage
D3 ~ Temporary storage
F - Key hit indicator
F1 - Repeat key indicator
G - Gate counter

! ~ Loop counter

K ~ Loop counter

M - Temporary storage
M1 - Temporary storage
P ~ Current Y position
Q — Ability level

R - Line intercept

S - Line intercept

S1 - Course code

T - Time

T1 - Time

\' - Downward velocity
\'L: - Background color entry
Vo - Pen setting

w - Lateral velocity

X - X-coordinate

X1 ~ X-coordinate

Y - Y-coordinate

Y1 - Y-coordinate



158 Ski Game

18 OM KEY# {."SET UP" GOSUB 174
28 OH KEY# 5," HELP " GOSUB 17&

28 ON KEY# 2 GOSUR 1569

49 0N KEYH 4 GOSUB 1548

58 ON KEY# 8 GOSUB 1598

€2 0N KEY# 3T COSUR 1526

7@ LDIP & R CLERR ® KEY LABEL @®
DISP "SKI GAME"

&8 DIM FI1@,2),G(10,23.MC 1Y, PF

118 IF HOT F THEN 1194

128 1F F=1 THEMN {c@@

13@ ya=—1

140 W=0 ® B=1 @ CLEAR ® DISP “EM
TER BACKGROUND COLOR:@=K, 1=B

158 INPUT V2

1€6@ SCALE 9.255.@.191

17@ IF V8 THEH VY9=1

188 DISP "ENTER COURSE CODE"

193 INPUT 81

206 DISP "WHAT'S YOUR ABILITY:1
TO 5 ©1 IS ERSY.S IS HA
PO

218 INPUT @

228 IF R4l THEN Z@g@

230 RANDOMIZE S1%.6142332571

244 PEH U2 & GCLEAR @ MOVE 5,180
@ LABEL "HP 385 SKI GRME"

250 G=1

260 MOVE 216,182 ® LABEL "S*

27@ MOVE 227,182 @ LABEL "&"

280 %=19%¢ @ Y={7@

290 F(G.1=THT(XHY @ F(G,2X=INT(Y
>

309 MOVE THT(X). INT(Y)

Z18 GOSUB 1786

228 IF RHD<=.5 THEN 386

232 X,G(G, 1)=INT(FCG, 1)+12)

348 G(G.2)=THT(Y)

356 MOVE INTCX), INTCY)

368 LOSUB 1820

378 GOTO 408

380 G(G,1D=TNT(XY ® ¥,G(G,2>=INT
(Y=13>

399 GOTD 359

489 JF RND>.S THEN 44@

4108 ¥=218+RND¥16-30%XG

428 Y=Y-13-RND*19

438 GOTO 460

448 X=213-RND¥16-30%XG

450 GOTO 428

460 1F ¥<{35 THEN 49@

470 G=G+1

498 R=F(G.13-2 @ G=G+1

588 F(G,10=X @ G(G,1)=K+17

518 Y.F(G.20,G{G,2)=18

T2@ MOVE X-16,10 @ LABEL "FINISH
"

538 MOVE ¥, 18

340 GOSUB 1780

S50 MOVE X+17.18

368 LOSUB 1220

G70 MOVE 203,18 @ LAEEL "REPERT"

980 MOVE 73.& @ LABEL "START
LEFT RIGHT™

99@ W=.0a1

£88 P=199

£18 A= .25+ 1%0 8 V=1 & D=19@

628 £=218

€38 FOR I=0 TD 14

€48 MCI =0

6568 HEXT I

7B@ PEN -Y9 ® MOVE 72.8 @ LAREL
"START" @ BEEF 15.14

716 PEN S @ MOVE 73.8 @ LABEL "
START" @ BEEF 25.29

7208 IF F THEHW 7@8

728 FOR I=-% T 6 STER .1
740 BEEP 90-ABRSCI¥155, 18
750 MEMT I
766 T=a

1779 MOVE Hi.v1
720 B=TIME

799 MOVE S@.171 ® LABEL WAL#(T)
@ MOVE X1.v1

BAQ VU=U+fA/2 2 YsU+R-4EP /190 @ H=
W

218 IF F=@a THEM €7@
220 W=W+3IKAKF
9 F=8

-R)2

Neti
§70 IF >\ THEH K= 73%K
&8@8 C=X1 @ D=Y{
890 C1.¥1=¥1+X @ D1,Y¥1=Y1-Y B DR
AW X{,v1

Initialization

Loop until key is pressed
Go to HELP

Enter background color

Enter course code
Enter ability

Generate course

Initialize variables for run

Loop and blink “START” until
key is pressed

Count down to start

Read initial time
Set up initial speed values
Increment values for changed

course

Gate check?

9AG C2=MIHIC.C1) ® CI=MAR(C.C1)

819 D2=MINCD.D1> @ D3I=MAX{D.D1}

Q20 M=p1

238 IF ¥1i<GCM.2)> THEN M1=MIM/G.M
+12

948 S=-YXEF(M, 1 3+D+YXC ¥
958 R=-R YX(F(M,2)-D-YXC/%X)
968 IF <C2>R DR R>C3) AND F(M,2)
=G(M.2) THEH 119@
978 IF ¢D2>S OR S>D3) AND F(M.1>
=G{M.1> THEN 119@
988 IF F(M,23>=G(M,2> AND R>=F(M,
1% AMD GI(M.13>=R THEN 1010
998 IF F(M,17=G(M.1)> AND F(M,2)>
=8 AND S>=G(M,2) THEN 111@
1866 GOTD 1128
1818 IF F(M.13+1<R THEN 1860
1828 PEN -V3 @ MOVE F(M.1),F(M.2
> ® GOSUBR 1789
1620 PEN Y3 @ MOVE F(M, 13, FC(M.2)
& IDRRW -17.8 @ IDRAW 2.-5
@ IDRAW B,5
18040 MOVE ¥1.v1
1850 BEEP 45,180 @ GOTD 1158
1060 IF R(GCM,1)-1 THEN 1150
1872 PEN -V2 @ MOVE G(M.1),G(M.2
) ® GOSUR 1829
1888 PEN W9 @ MOVE G(M,1)+14.G0M
.25 @ IDRAW @,-5 ® IDRAW 3.
5 B IDRAW -17.8
1094 MOWVE =1.71
1188 BEEP 19,208 ® GDTD 1150
. 20~13>% THEN 113@
1128 GOTD 18ze
1138 IF SMG{M,2>+1 THEN 1150
1146 GOTO 1676
1199 MMI=1
11608 FOR K=1 TO 15
1170 BEEP 73+K.5
1188 NEXT K
1199 Ti=INT{TIME-B)
1299 IF T=T1 THEN 1246
1218 PEN -UQ R MOVE 58,121 ® LAR
EL UAL$(T)> @ PEN W9
12z T=T1
1230 MOVE 56,131 @ LABEL VAL$LT)
® MOVE ¥i.v1
1248 P=p-v
1258 IF P>17 THEH 2ra
1260 DRAN Xi+¥,Y1i-¥
1278 MOYE 2.i42 ® LABEL "THAT'S
THE RACE"
1288 PEM -U9 @ MOVE S6.121 @ LARE
EL YAL$(T> @ PEN V9
1290 T=TIME-G
1308 MOVE 50,131 @ LABEL VAL${T)
1218 FOR I=1 TO G
1326 IF M(I3=1 THEN 134n
1330 MOVE GCI,13.6(1.2> @ LABEL
"MISSED"
1340 NE¥T I
1258 F1.F=1
1368 PEN -V9 @ MOVE 73,0 R LABEL
"START" @& BEEP 15.160
1370 PEM -US R MOWE 203.10 @ LAR
EL "REPERT" @ BEEP 4@,15
13828 PEN W9 @ MOVE ?2.2 & LABEL
"START* @ BEEP 25,20
1398 PEH V2 @ MOVE 202,10 €@ LABE
L "REPEAT" @ BEEP 12,25
1400 IFf F THEN 1260
1418 IF Fi=8 THEN 23
1428 ALPHA @ DISP "TRY AGAIN:YES
<NO";

1438 INPUT P$L1,93
1448 IF UPC$CPSLC1,13)>="N" THEW 1
Sia

1438 IF UPC$(PS$CL,13)X4"Y" THEM B
EEP @ GOTO 1429

1468 DISP "NEW COURSE:YES/NO";

1470 INPUT P$L1.91

1486 IF UPC#(P$L1,13>="N" THEN 2

@

1428 IF UPCS{P$LC1, 120#"Y" THEN B
EEF B GOTO 146@

1580 GOTO 138

1518 STOP

1528 F=F-1

1530 RETURN

1548 F=F+1

1559 RETURN

1568 F=08

1378 RETURN

1580 Fi.F=0 @ REEP 15,230

1590 RETURN

1608 CLEAR @ KEY LRABEL R DISP "

SKI GAME"

161@ DISP YK1:SET UP GRME CONDIT

QNS

1
1628 DISP
1638 BISP

1648 DISP "EXPLAMATINM OF KEYS I

N GRRPHICS: "

1650 DIZP "START~-PRESS TO START
GAME DR TO"

1660 DISP " SET UP NEW COURSE"

Hit pole?

Set gate made flag
Make sound

Update time

End race?
Printfinal time and missed gates

Loop until user pressed
START or REPEAT

Repeat same course

Try again or change course

Left
Right
Start
Repeat
HELP




Ski Game

159

DISP
IER B
DISP
nIsp
SE”

nisp

"LEFT/RIGHT-CONTROL S¥
wn

" HITTING DESIRED KEY"
"RIPEAT-OUPLICATE COUR

“TH% 0BJECT OF GAME IT

T0 MARKE

nIszp
MET™

BEEP
GOTD
F=2
RETUR
Fal
RETUR
IORAW
IDRAKW
TORAY

"EACH GATE IN LEAST TI

13, z0@
1@a@

N

N
-5.17

:

4,4 @ PEMUP

RETURN

IORA
IDRAW
I0RAK

5,17
4, -4
-4,8 @ PENUP

RETURN

Set up flag
HELP flag
Left pole

Right pole




Appendix A

Use of 7225A Plotter

Various programs in the Standard Pac use CRT graphics. By following the instructions given here, these

programs may be converted to run with the 7225A plotter.

The instructions for each program are listed below. After making the revisions be sure to execute the
the original programs, you must store these programs with a

. - command. To preserve
different name or on a different cartridge.

The new lines are shown for each program

Program: MOVING

Program: CURVE

Because this program is so large the d

END LINE|— De-allocated memory

as well as the lines which must be deleted.

Label Y-axis

Label plot

160

Label X-axis vertical

ata capacity must be decreased to 175 points.
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Plot regression lines

Label X-axis vertically

Label Y-axis

Plot data points

Program: FPLOT




162 Appendix A

TEAMNZLATE [ENDLINE

Program: DPLOT

PP LT

Program: HISTO

T E |[END LINE

Program: CALEND

Label X-axis vertically

Label Y-axis

Label X-axis vertically

Label Y-axis

To remove copy soft key
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Heading label locations

Program: BIORHY

END LINE

These program modifications will produce reasonable plots. Special case data sets may need the axis
labeling to be further modified. This can be easily done by referring to the locations which have been noted.
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