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INTRODUCTION

INTRODUCTION

The Math/Utilities Module provides an easily accessible library of programs which range
from utility programs to advanced mathematical routines. In addition to their use as
independent programs, many of the programs can be used in whole or in part as sub-
routines to programs that you write. Within seconds, you can install this Solid State
Software*® module which tailors your calculator to perform a variety of frequently used
functions.

USING THIS MANUAL

Following this brief introduction, you will find the description, principal equations, user
instructions, and example problems for each of the 21 programs in the Math/Utilities
Library. Each program is easily identified by the “MU" number in the upper corner of the
page. This number corresponds with the call number you use to tell the calculator which
program in the Solid State Software module you wish to use.

The primary reference point in this manual for each program is the User Instructions. These
user instructions are also available for you in the handy pocket guide furnished with the
library. The program description and sample problems should be used when you first run a
program, to help you understand its full capabilities and limitations. Nonmagnetic label cards
to identify the user-defined keys are also included in the library. Carefully remove the cards
from the sheet and insert them in the card carrying case for convenient storage. Note that
a special holder has been built into the case for storage of the library module.

When using the Solid State Software programs as subroutines to your own programs, you
will also want to check Register Contents and Program Details for the programs.

USING THE OPTIONAL PRINTER

If you have the optional PC-100A or PC-100C printer’, a printed record of entries and
results is automatic. The User Instructions and example problems are marked to show
exactly which values are printed in addition to being displayed.

Use the Calculator Mounting procedure in the PC-100A or PC-100C Owner’s Manual to
mount your calculator on the printer. The switch called out in Step 2 (PC-100A only)
should be set to “OTHER" for your calculator. Always turn the calculator and printer off
before mounting or removing the calculator.

*Trademark of Texas Instruments

TMote: The TI Programmable 58 and TI Programmable 59 will not operate on the PC-100 print eradle.
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TIPS FOR RUNNING PROGRAMS

Before you begin using the Solid State Software programs on your own, here are a few
things to keep clearly in mind until you become familiar with your calculator.

1. Press [CLR] before running a program if you are not sure of the status of the
calculator. (To be completely sure of calculator status, turn it off and on again —
but remember that this will clear the program memory.)

2.  Some programs will leave the calculator in fix-decimal format. In that event, you
should press [INV] [2nd] [fix] before running another program if this format
is not desired.

3. There is no visual indication of which Solid State Software program has been
called. If you have any doubts, the safest method is to call the desired program
with [2nd] [Pgm] mm, where mm is the two-digit program number. The
calculator will remain at this program number until another program is called,
[RST] is pressed or the calculator is turned off.

4. A flashing display normally indicates an improper key sequence or that a
numerical limit has been exceeded. When this occurs, always repeat the program
sequence and check that each step is performed as directed by the User
Instructions. Any unusual limits of a program are given in the User Instructions
or related notes. The In Case of Difficulty portion of Appendix A in Personal
Programming may be helpful in isolating a problem.

5. Some of the Solid State Software programs may run for several minutes depend-
ing on input data. If you desire to halt a running program, press the [RST]
key. This is considered as an emergency halt operation which returns control to
the main memory. A program must be recalled to be run again.

USING SOL/D STATE SOFTWARE PROGRAMS AS SUBROUTINES

Any of the Solid State Software programs may be called as a subroutine to your own
program in the main memory. Either of two program sequences may be used: 1) [2nd]
[Pgm] mm (User-Defined Key) or 2) [2nd] [Pgm] mm [SBR] (Common Label). Both
will send the program control to program mm, run the subroutine sequence, and then
automatically return to the main program without interruption. Following [2nd] [Pgm] mm
with anything other than [SBR] or a user-defined key is not a valid key sequence and can
cause unwanted results.

It is very important to consider the Program Details at the end of each program description
for any program called as a subroutine. You must plan and write your own program such
that the data registers, flags, subroutine levels, parentheses levels, T-register, angular mode,
etc., used by the called subroutine are allowed for in your program. In addition, a Register
Contents section of each program description provides a guide to determine where data is
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or must be located to run the program. A sample program that calls a Solid State Software
program as a subroutine is provided in the PROGRAMMING CONSIDERATIONS section

of Personal Programming.

If you need to examine and study the content of a Solid State Software program, you can
download as described in the following paragraphs.

DOWNLOADING SOLID STATE SOFTWARE PROGRAMS

If you need to examine a Solid State Software program, it can be downloaded into the
main program memory.* This will allow you to single step through a program in or out of
the learn mode. It also allows using the program list or trace features of the optional
printer. The only requirement for downloading a Solid State Software program is that the
memory partition be set so there is sufficient space in the main program memory to receive
the downloaded program. The key sequence to download a program is [2nd] [CP] [2nd]
[Pgm] mm [2nd] [Op] 09, where mm is the program number to be downloaded. This
procedure places the requested program into program memory beginning at program location
D00. The downloaded program writes over any instructions previously stored in that part

of program memory. Remember to press [RST] before running or tracing the downloaded

program.

Please note that MU-07 cannot be downloaded in the T| Programmable 58 due to its

length. Also, the memory partition must be reset from the power-up condition in the TI-58
for programs MU-02, -03, 04, 05, 13, 17, 18, and 20. The sequence to repartition the
memory for MU-02 is 1 [2nd] [Op] 17. The sequence for MU-03, MU-04, and MU-05 is

0 [2nd] [Op) 17. The sequence for MU-13, MU-17, MU-18, and MU-20 is 2 [2nd] [Op] 17.
Repartitioning must be performed before the downloading sequence.

The partition must be changed from the power-up condition in the T| Programmable 59
for MU-07. The key sequence to repartition the memory for MU-07 is 3 [2nd] [Op] 17.

REMOVING AND INSTALLING MODULES

The Securities Analysis Module can easily be installed in the calculator or replaced with
another. It is a good idea to leave the module in place in the calculator except when
replacing it with another module. Be sure to follow these instructions when you need to
remove or replace a module,

CAUTION

Be sure to touch some metal object before handling a
module to prevent possible damage by static electricity.

1.  Turn the calculator OFF. Loading or unloading the module with the calculator

ON may cause the keyboard or display to lock out. Also, shorting the contacts
can damage the module or calculator.

*Unless the library is a protected special-purpose library or the program is too large to fitin the main memory,
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2. Slide out the small panel covering the module compartment at the bottom of the
back of the calculator. (See Diagram below.)

Remove the module. You may turn the calculator over and let the module fall out
into your hand.

4. Insert the module, notched end first with the labeled side up into the compartment.
The module should slip into place effortlessly.

5. Replace the cover panel, securing the module against the contacts.

Don't touch the contacts inside the module compartment as damage can result.
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MATH/UTILITIES MODULE CHECK

This program performs the following functions separately.
1. Library Module Check

2. Linear Regression Initialization

Library Module Check

When you want to know which of your Solid State Software modules is in the calculator with-
out physically looking at it, you can call the Library Module check portion of the routine. If
the Math/Utilities Module is in the calculator, the number 10. will be displayed. This number
is unique to the Math/Utilities Library (other optional libraries use other identifying digits). If
the calculator is attached to a PC-100A or PC-100C print cradle, the following will be printed:

- I —

MATH/UTILITIES
10.

If these results are not obtained, there is probably a malfunction in the calculator or the Solid
State Software module, First, install the Master Library module and try running the diagnostic
program, ML-01. If this program does not run properly, refer to Appendix A of Personal
Programming for an explanation of the various procedures to be followed when you have
difficulties.

Linear Regression Initialization

This routine initializes the calculator for linear regression by clearing data registers R,, through
Res and the T-register. It should be used whenever linear regression or other built-in statistics
functions are to be started. You can also use the routine at any time to clear these registers
selectively without disturbing any other registers.
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STEP

Al
A2

B1
B2

NOTES: 1.

¥ Solid State Software
MATH/UTILITIES MODULE CHECK

MODULE CHECK: (58| |Ind] [R/5]

LINEAR REGRESSION INITIALIZATION: [ s

FPROCEDURE ENTER

Library Module Check

Select Program
Run Module Check

Initialize Linear Regression

Select Program
Initialize Linear Regression

The number 10, indicates the Math/Utilities Library.

PRESS

[2nd] [Pgm] 01
[SBR] [2nd] [R/S]

[2nd] [Pgm] 01
[SBR] [CLR]

DISPLAY

10
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PROMPTER

There are times when printed messages would be a helpful addition to a program. This
program allows you to easily incorporate standard prompting messages into a program with a
few simple steps. By calling Program 02 from the Math/Utilities Library, you can readily have
the following messages printed: “ENTER CARD N", “READY", “REPEAT", "RESULT",
“OPTION”, “BAD COMMAND", “BAD DATA", “UNDERFLOW", and "OVERFLOW",

Note that “ENTER CARD N” is the prompting message used for both reading and recording
magnetic cards on the Tl Programmable 59. When using this message for reading program cards,
the following sequence must be included in the first bank on the first card you read:

[2nd] [LbI] [ =1 N [INV] [SBR]. In this case, N is the number of banks you wish to read.
The program will call for you to enter each bank in order with the message, “ENTER CARD
N". At that time simply enter the card as you normally would to read it. Be sure you have
repartitioned the calculator so that it is the same as the partitioning recorded on the cards.

You must enter the bank requested or the display will show the number of the bank you
tried to read flashing. If a misread occurs, the program halts and will show a flashing zero in
the display. If either of the above error conditions occur, you may repeat the instruction by
pressing [R/S] and reinserting the card. Do not clear the error condition before pressing
[R/S].

When every bank has been read, the following message will be printed: “PRESS RST R/S".
Note that pressing [RST] will take you out of the module. Then pressing [R/S] will begin
execution of the program you have just read into program memory at location 000. This
allows the programmer to continue prompting or to begin calculations as needed.
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i Solid State Software TI © 1978

PROMPTER

m Repeat Option Bad Data Overflow
Ready Result | Bad Cmnd | Underflow

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select Program [2Znd] [Pgm] 02 0.
2 Prompt reading of magnetic cards.
Print "ENTER CARD N".! [A] Bank Mo.
3 Prompt recording of selected bank,
Print “ENTER CARD N"? Bank Mo, [2nd] [A'] Bank MNo.
4 Print "READY", [B] 0.
5 Print “REPEAT", [2nd] [B'] 0.
(5] Print "RESULT"™. [C] 0.
7 Print “"OPTION", [2nd] [C'] 0.
8 Print “BAD COMMAND", [D] 0.
g Print “BAD DATA". [2nd] [D'] 0.
10 Print “"UNDERFLOW"™, [E] 0,
1 Print "OVERFLOW". [2nd] [E'] 0.

NOTES: 1. Besure [2nd] [LbI] [=] N [INV] [SBR] is a subroutine in the first bank read. Repartition the
calculator as necessary to read in the desired number of cards. If an error occurs in reading the card
(flashing display), press [R/S] and insert the card again. Do not clear the arror condition before
pressing [R/S].

2. Records bank M on the card inserted,
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Example: Suppose you wish to evaluate f(x) =+v/'x* — x — 2 and you want to have a
prompting message to point out to the user when x* — x — 2 <0, since an error condition
occurs when you attempt to find the square root of a negative number. The printer will
prompt with a ready command when the program is ready for another input.

STEP PROCEDURE
1 Enter learn mode.
2 Enter steps for

funetion,

Exit learn mode.

3 Compute f(4)

4 Compute f(1)

PRESS

[LRN]

[2nd] [LbI) [A]
[sTO] 10(]
[x*][=1][RCL] 1
[=12[)][2nd] [CP]
[INV] [2nd] [x=1t] [B]
vx 1 [2nd] [Prt)
[2nd] [Adv] [2nd]
[Pgm] 02 [B ]

[R/S]

[2nd] [LbI] [B]
Wx1

[2nd] [Prt] [2nd]
[Pgm] 02

[2nd] [D']

[2nd] [Adv]

[2nd] [Pgm] 02
[B] [R/S]

[LRN]

[A]

[A]

DISPLAY PRINTOUT

000 00
035 00
0

3.16227766

0. READY

1.414213562 7

BAD DATA

0. READY
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Register Contents
Rys Used Ros Rio
FEI Hﬂi I:tl 1
Ro2 Rov Ry
Rﬂ! HOS- HI3|
Roa Ros Ry
Program Details
Data
Reg. Flags SBR Paren.
Label Used Used Levels Levels
A 0 1 1
B
C
D
E
A 0 1 1
g
cl‘
DJ
EJ

10

—_-
-2

o
-3

pea e v i v e e o

Fix

Decimal
Format

6.9
49
29
269
a

6.9
29
29
29

9
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ALPHA MESSAGES

Printing and storing alpha messages is sometimes time consuming and tedious. The following
program when used with the PC-100A or PC-100C can save you time when you desire to
store alpha messages on magnetic cards to reprint at a later time or when you want to incor-
porate prompting messages into your program.

This program uses a phone-pad entry method for entering letters and some symbols and
utilizes labels to enter digits, spaces, other symbols and the following special messages:
“ENTER", "PRESS"”, “PRESS SBR". These characters can be arranged in any order with the
exception of the special messages which should be placed only at the beginning of a line.

1"
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STEP

3a

3b
3c

3d

Je
af

Solid State Software

ALPHA MESSAGES

Mew Line Print
(4 Center

PROCEDURE

ENTER

Select program

Initialize

To enter characters from the

diagram:

5T VWX YZ%
7 8 a

JEL MMNO POR
4 5 &

ABC DEF GHI
1 2 3
LT
0
Key in the number beneath the
character, then
e |f character is on the left
« |f character is in the center
« |f character is on the right

To enter a digit (0-9) digit

To enter the following symbols:

o g | #

{
)

To enter a character not listed,
enter the print code from page 5 of

the Quick Reference Guide code
To leave a blank space

The following messages may be
entered at the beginning of a line:
ENTER
PRESS
PRESS 5BR

To begin a new line (See note 2.]
To enter a specific line

{Go to Step 3)

To print a specific line

To print lines XX through Y'Y
(See note 3.)

KXYY

12

Line Mo,

Line Mo,

Il S 1878

ENTER PRESS;SBR

Space

PRESS DISPLAY
[2nd] [Pgm] 03
[SBR] [CLR] 20.
[A] See note 1.
[B]
[C]
(D] See note 1.
[SBR] [ +] See note 1.
[SBR] [ =]
[SBR] [X ]
[sBR] [ =]
[sBR] [ =]
[SBRI [ -]
[sBrR] [ (]
[SBRI [ )]
[SBR] [SBR] See note 1.
[E] See note 1.
[2nd] [D'] See note 1.
[2nd] [E' ]
[2nd] [ E" ] [R/S]
[2nd] [A']
[2nd] [C' ] 20,
[2nd] [B"] 0.
[2nd] IB' | 0.



NOTES:

1.

MU-03

The number of characters remaining for entry on that line is displayed,

This instruction is used when a line contains fewer than 20 characters. When 20 characters have
been entered, a new line is automatically started,

Twa digits are required for each line number following the decimal. For example, to print lines

2 through 5, enter 2.05. When [ B' ] is used to print more than one line, entering additional lines
without resetting the line pointer via [ ¢'] begins storage following the last line printed.

If you discover an error during or after entering a line, enter the line number, press [2nd] [C" ],
and reenter the line,

Once a line is entered, the pointers are set to enter the next consecutive line,

Under normal operation each line is printed as it is entered. To avoid printing, press [2nd]
[Stflg] 1 after initialization.

Entry begins with line 1 after initialization,

Four data registers are used to store each line of your messages, beginning with Rgs. If your
message is K lines long, registers 0 through (4K + 3) must be left available for program use.
Check the partitioning to be sure you have enough data registers available.

If you want the calculator to begin storing your message in a higher register, you may enter a line
number K, This causes the calculator to leave lines 1 through (K-1) blank and begin storing the
message in register 4K. Ryq through Rya, as well as the T-register, must be left available for
program use.

13
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Example: Enter the following messages into the calculator:

ENTER

RV N T = T = T e T P R I S G L %

1

ENTER LENGTH, PRESS
ENTER WIDTH, PRESS B
PRESS C, AREA =

PRESS

[2nd] [Pgm] 03
[sBR] [CLR]
[2nd] [D']
[C]

[B]

[B]

[A]

[B]

[B]

[A]

[A]

[c1]

[B]

[A]

[A]

[E]

[A]

ENTER LENGTH, PRESS A is printed.

= s R O W~ N W0

—

[2nd] [D"]
[B]
[Cc]
[A]
[B]
[B]
[A]
[A]
[c]
(Bl
[al]
[A]
[E]
[B]
[2nd] [A']

ENTER WIDTH, PRESS B is printed,

= MO = O =

[2nd] [E']
[C]
[A]
[A]
[C]
[B]
[A]
[SBR] [ =]
[2nd]) [A']

PRESS C, AREA = is printed,

A

DISPLAY

14

20.
14,
13
12,

_
BopwsrooNo®o3:

COMMENTS

Select program,
Initialize.
EMTER

I- o 2mr

“mom®xpo-

b=

ENTER

T-Ho-=

wmuimzxp o

PRESS

i Mm@
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Do not turn calculator off. These messages will be used in a program that you will enter into
the calculator. With the TI1-59, the program and the messages can be recorded on magnetic
cards for future use. The example is a simple prompting program for calculating the area of

a rectangle.

ENTER

PRESS DISPLAY COMMENTS

[RST] [LRN] 000 00 Exit module, enter learn mode.
[2nd] [Lbl] [E ]

1 [2nd] [Pgm] 03
[2nd] [B'] [R/S]
[2nd] [LbI] [A]
[STO] 27 [2nd] [Prt]
2 [2nd] [Pgm] 03
[2nd] [B'] [R/S]
[(2nd] [LbI] [B]
[STO] 28 [2nd] [Prt]
3 [2nd] [Pgm] 03
[2nd] [B'] [R/S]

[2nd] [LbI]) [C]

[RCL] 27 [ X ]

[RCL] 28 [=]

[2nd] [Prt] [R/S] 037 00

[LRN] 0 Exit learn mode.

Use the program to find the area of a rectangle of length 36 and width 27.

36

27

[E] ENTER LENGTH, PRESS A is printed.

[A] 36. 36, is printed,
ENTER WIDTH, PRESS B is printed.

[B] 27. 27. is printed.
PRESS C, AREA = is printed.

[C] 972, 972, is printed.

15
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Register Contents

Ry 5 Count (PTR) Ry Rio Ris Rio Ris
Ry, Used Roe Ry, Ris Rss Ris
Ry 20 Count Ry, R, Ry, R, R,
Ros IND Ros Rs Ris Ras Ris
Ros Ros Ry Ris Ras Ry

R, and up are used for data, four registers for each line.

Program Details

Data Spec. Fix
Reg. Flags SBR Paren. Calls Funec. Decimal
Label Used Used Levels Levels Pgm Used =t Format

0-3
0-3
0-3
0-3
0-3
0-3
0

iy 0-3 1 1 1 X
0-3 1

0,2-3
0,2-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
CLR 0-3

kb
i
x OH K K H K

+mMQOEEPrMoO®P
L

|

L T ||

T S i (R [ S
P S g —y
oM X X X X K X

*Does not run in scientific notation,
**Single line print command.

16
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PRINTER FORMATTING

Computer print statements which combine alpha messages and data on the same line can be
simulated when this program is used in conjunction with Program MU-03, Alpha Messages.
This is accomplished in three steps:

1. Store the alpha message, leaving space for data, using MU-03.

2. Enter data into the line using the format statement of this program.

3. Print the combined line.

As shown in the example, each line can have several separate alpha and data fields, limited
only by the maximum of twenty characters per line.

STEP PROCEDURE ENTER PRESS DISPLAY
1 Store alpha message using MU-03,
leaving space for data,'~?
2 Select program, [2nd] [Pgm] 04
3a Enter data. Data [x=t] T-Register
ab Enter format statement (see note 3)
® Without leading zeros [al . 0.
® With leading zeros [2nd] [ A" ] 0.
{Repeat step 3 as needed].

4 | Print line. Line No. [B] 0.

Motes: 1. It is assumed that the alpha code has been entered using Program MU-03. (See the Example problem).
2. Line 1 of MU-03 may not be used because data registers 4 through 7 are used in this program, MU-04,

3. The format statement is a number consisting of four elements which describe the data entered in
step 3a:
(Skip){Left) . (Right){Line}
Skip — Mumber of spaces data is indented from left side of tape.
Left — Number of digits to left of decimal.
Right = Number of decimal digits.
Line — Line number (same as corresponding alpha message).
Each of the elements must be two digits (leading zero if needed).

4, |f the data is too large positively or negatively to fit the format specified, asterisks are printed in the
spaces allowed for the data.

5. When the data is negative, one space 1o the left of the decimal is allocated to the minus sign.
6. The decimal point and decimal digits, if any, are not printed when Right = 0.

17
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Example:
|L|EIN|G|T!H| I - | I IWIIIDITIHI. | I | 1
- L ¥ Y
Store this alpha message in line 2 of Alpha Messages, MU-03.
IA‘RIE.AIEI 1 L1 1 | I | 1 I | I ) IS | I
XYY Y

Store this message in line 3.

These messages are entered using the following procedure. Then write a prompting program
similar to the example in MU-03.

ENTER PRESS DISPLAY COMMENTS
[2nd] [Pgm] 03 Select program.
[SBR] [CLR] 20. Initialize.
2 [2nd] [C'] 20. Enter line 2.
4 [c] 19. L
2 (B] 18. E
5 [B1 17. M
3 [A] 186, G
7 [B] 15. T
3 (B] 14, H
[E] 13. Space,
[E] 12. Space,
[E] 11. Space,
[E] 10, Space,
[E] 9 Spate,
8 [B] 8. w
3 [c] 7. I
2 [A] 6 D
7 [B] 5 T
3 [B1] 4, H
[2nd] [A"] 20, LENGTH WIDTH is printed.
3 [2nd] [C' ] 20. Enter line 3.
1 [A] 19,
6 [C] 18.
2 [B] 17.
1 [Aa] 16.
[SBR] [=] 15.
[2nd] [A'] 20. AREA = is printed.

Do not turn calculator off. Enter a prompting program to calculate the area of a rectangle,
placing the input and output data at the positions indicated by the arrows in the diagrams
shown above. Input values will be limited to three digits maximum, the output to six digits.

18
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ENTER PRESS DISPLAY COMMENTS
[RST] Exit library program.
[LRN] 000 00 Enter learn mode.
[2nd] [Lbl] A
[sTO] 27
[x=1t]
703.0002 Format statement.
[2nd] [Pgm] 04

[ A] [INV] [SBR]

[2nd] [LbI] [B]

[STO] 28

[x=t]

1703.0002 Format statement,
[2nd] [Pgm] D4

[A]

2 [2nd] [Pgm] 04

[B] INV] [SBR]

[2nd] [Lbl] [C]

[RCL] 27 [ X ]

[RCL] 28 [=]

[x=t]

506.0003 Format statement.
[2nd] [Pgm] 04

[A]

3 [2nd] [Pgm] 04

[B] [INV] [SBR] 084 00

[LRN] 20,

Now use the program to calculate the area of a rectangle of length 366 and width 273.

366 [ Al 0. Enter length,
273 [B] 0. LENGTH 366 WIDTH 273 is printed.
[C] 0 AREA = 9918 is printed.

Register Contents

Ry 5 Count R,s Counter Rio Ris R,o R,
HN um H'Nl Dﬂtﬂ HII Hlﬁ H'H H‘Jﬁ
Ry; 20 Count  R,, Counter R,, R R, R,,
Ros IND Ros Ry, Ris Ras Ras
R,, Format Ao R, R R,, R,
Program Details
Data Spec. Fix
Reg. Flags SBR Paren. Calls Func. Decimal
Label Used Used Levels Levels Pgm. Used K=t Format
A 0-7+ 1-4 2 2 03 DMS ®
A' 0-7+ 1-4 2 2 03 DMS x
B i) 1
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SUPERPLOTTER

Plotting and graphing functions, equations, and relationships is a useful tool for many different
situations. The Superplotter program allows you to plot or graph up to 10 different functions
simultaneously. The graph can be of any size and precision on both the independent and
dependent variables. For the independent variable you only need to enter the starting value
(%), the increment Ax, and the number of points (per function) you wish to print. For the
dependent variable, enter the minimum value (y..), the maximum value, and the number

of tapes desired. The output values will be properly scaled for printing with the horizontal
increments being (Ymax — Yemin)/(20 X # Tapes).

The tapes are printed sequentially with the tape containing the least positive {or most negative)
values being printed first. The tapes can then be cut apart and positioned side-by-side
to properly locate the various segments. Alignment marks are printed each 10 vertical
increments to aid in positioning the tapes. The end of each segment is marked with a

dotted line.

Each of the functions you want to print must be defined by a series of keystrokes and entered
as a subroutine in the calculator’s program memory, If you need help in this area, see
Personal Programming, pages IV-46 to IV-51. The subroutines must be identified by the labels
indicated in the user instructions.

When the program calls the user-defined subroutine, x is in the T-register. When the subroutine
is completed, the alpha code for the character you want printed should be in the T-register and
f(x) should be in the display. See Personal Programming, page V1-7 for alpha codes. For
example, the following subroutine would be used for printing “." in plotting the function

f(x) = 2x.

Keystrokes Comments
[2nd] [LbI] [ A" ] Label for 1st function.
40 Alpha code for "."
LA}
[x=t] Swap alpha code and x value.
[(x121[)] Multiply x by 2.
[INV] [SBR] End subroutine.

By plotting this simple function using several different increments for x and fix), you can
easily become familiar with the various features of the program.

20



STEP

Ba
Sh

NOTES:

Solid State Software
SUPERPLOTTER

unctions | # Pis + Plot

#F
Ax ¥ i Yo

PROCEDURE

Enter subroutines for user-defined

functions. (See Mote 1)

Select Program,

Enter initial x value,

Enter x increment.

Enter minimum y value ?
Enter maximum vy value.?
Enter number of tapes desired
Enter number of functions.

Enter number of points to be
plotted per function and print
graphs,

Function 1 — Lbl A’
Function 2 — Lbl B'
Funetion 3 — Lbl C'

[2nd] [Pgm] 05

EMNMTER
X [A]
Ax [B]
¥ min [cl
Ymax (D]
A # Tapes [E]
# Functions [2nd
| #Prs. [2nd
4 —Lbl D' 7-LblB
5 — Lbl E' 8—-LblC
6 = Lbl A 9=LblD

PRESS

1 (D]
] [E']

10— Lbl E

MU-05

DISPLAY

X0

Ax

Ymin

Ymax

max. pos. ¥
# Functions
Graph?

R ——

Steps 5a, 5b, and 5c must be performed in sequence. If any input is changed, the entire sequence

must be repeated,

same character.

If two functions cross at the same point, an

21
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Example 1: Set up the Superplotter program to plot the three biorhythm cycles simultaneously,
plotting points each day for the three functions. The biorhythm cycles are all sine functions
differing only in period. The cycles, their periods, and the symbols to be used for plotting

are shown below.

Biorhythm Cycle Period Symbol
Physical 23 days P
Emotional 28 days E
Intellectual 33 days |

The first step is to write the subroutines to define the functions. The keystrokes are:

Keystrokes Comments
[2nd] [Lbl]
(2nd] [ A" ] Label 1st Function.
a3 Alpha Code for P
[x=t] % to display, code to T-register
[STO] 00 Store x in Ry
23 Period of P cycle
[GTO] [SBR] Go to Label SBR
[2nd] [Lbl]
[2nd] [B'] Label 2nd Function
17 Alpha Code for E
[x=t] x to display, code to T-register
[5TO] 00 Store % in Rog
28 Period of E cycle
[GTO] [SBR] Go to Label SBR
[2nd] [Lbl]
[2nd] [C'] Label 3rd Function
24 Alpha Code for |
[x=t] % to display, code to T-register
[sTO] 00 Store x in Rgg
33 Period of | cycle
[2nd] [Lbl] [SBR] Label SBR
[2nd] [Degl Select degree mode
[(] /=] [X]
[RCL] 00
[%1360[)] Convert x to degrees
[2nd] [sin] sin x
[iINv] [SBRI] End subroutine with return

These subroutines will allow the three functions to be plotted as x is incremented (0, 1,2,...).
The plots will start on day 0 and progress through day 33 (34 days) so you will want to plot
34 points for each function. The sine function varies between +1 and —1, so for readability,
spread this range over two tapes. The complete procedure for making this plot is as follows.

ENTER PRESS DISPLAY COMMENTS
[RST] Exit module program
[LRN] 000 00 Select learn mode
(2nd] [LbI] [A"] Enter subroutines described
‘e earlier,
[INV] [SBR] 046 00

22



ENTER PRESS

E’ gunsaao

[LRN]

[2nd] [Pgm] 056
[A]

[B]

[+/-]1 [C]
[D]

[E]

[2nd] [D']
[2nd] [E']

output tapes are:

Ta

DISPLAY

MU-05

Leave learn mode

Salect program

Initial x value

% increment

minimum y value

maximum y value

Enter number of tapes

MNumber of functions

MNumber of points and start plot.

Tape 2
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Example 2: Use the Superplotter program to plot a histogram from data stored in a block of
contiguous data registers. For the example, store the following data in the registers shown.

In practice, the data might be the output of a sorting program, and might reside in any block
of registers not used by the Superplotter program.

ENTER PRESS

[RSTI]
[LRN]

Register Data

01
02
03
04
05
06

L% QI - S

DISPLAY

000 00

[2nd] [Lbl) [2nd] [A"]

81
[x=t]
[STO] 00

[RCL] [2nd] [Ind] 0O

[INV] [SBR]
[LRN]
[sTO] 01
[sTO] 02
[sTO] 03
[sTO] 04
[sTO] 05
[sTO] 06
[2nd] [Pgm] 05
[A]

(B8]

[c]

ID]

[E]

[2nd] [D']
[2nd] [E"]

B o= T RS =

m—-ﬁg_-p-ﬁ

The output tape is:

010 00

]
O~BSmm

" m ® B W @ @ NN NN ESRE W

24

COMMENTS

Exit module program
Enter learn mode
Enter subroutine

% is used as pointer to retrieve data.
Exit learn mode
Store data

Salect program

Initial x value

¥ increment

Minimum vy value
Maximum y value

Murnber of Tapes

MNumber of Functions
MNumber of points, and plot.
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Register Contents

Roo Ros Rioxi R,s0p 01 Load R,;oUsed R,s#Tapes(save)
Ry Ros R, ax R,s0p 02 Load R,,#Functions(save) R,,
Roz Ryq R 2¥min R,,0p 03 Load Risvs R
Ros R, g#Functionsictr) R,3(¥max —Ymin) R130p 04 Load R,;10 Line Cir R.s
Ros Rgo#Pts (ctr) R,sPointer R,gUsed R, #Tapes (ctr) Ris
Program Details
Data Spec. Fix
Reg. Flags SBR Paren, Calls Fune. Decimal
Label Used Used Levels Levels Pgm Used x=t Format
A 10
B 1
C 12
D 12,13 1
E 13,2425 1 3 x
D' 21
E" 8-25 1 1 2 DMS x 9

*Does not run in scientific notation,
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SORTING

This program will quickly order a list of up to 99 numerical elements (59 with the TI-58) using
an advanced technique known as the Shell sort. When used in conjunction with the PC-100A,
the program will print the ordered list with each element accompanied by its ordinal number.

The sorted numbers are stored sequentially in the data registers beginning with Ry,.

4  solid State Software I1©1978

SORTING

Mext Ei

STEP PROCEDURE ENTER PRESS DISPLAY
1 Select program, [2nd] [Pgm] 06
2 Initialize.' 0 [E] 0.
3 Repartition if necessary.’
da Enter first element. E, [A] E,
ab Enter next element {repeat), E, [A] or [R/S] E;
g5 Sort, [B] 0.
List sorted data or display first
sorted element.” [c] or [R/S] SE,
7 Display next sorted element. [D] or [R/fS] 5E;

NOTES: 1. Stores Oin Rgg.
2. Registers O-n are used where n is the number of elements,

3. Data is printed using INV List function. Press R/S to stop printing and display first sorted element.
If the printer is not attached, the first element is displayed immediately.
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Example: Rearrange the following numbers into increasing numerical sequence

11, 9.2, —4.3, -1

ENTER

10.6
5.12
1
8.2
4.3
1.45

37

8.3

Register Contents

Pointer
Data*

=]
=]

II'IEI.'-E:E

£

45,04, 37,0, 8.3.

*R,, and above are used for data storage.

Program Details

Data

Reg.
Used

0,1+
0.1+
0
0
0

Label

mooOowkeE

PRESS DISPLAY
[2nd] [Pgm] 06
[E] 0.
[A] 10.6
[A] 6.12
[A] 11.
[A] 9.2
[+/-1 [A] —4.3
[+/=] [A] -1.45
[A] 0.4
[Al 37.
[ A 0.
[A] 8.3
[B] 0.
[D]
—4.3

Ros Rio Rys
Hﬂﬁ HII H'IE!
HD‘I‘ H’li H'l".‘
HUE RIi! RI!
Ros R Rys

Flags SBR Paren.

Used Levels Levels

27

Calls
Pgm.

MU-06

: 10.6, 5.12,
COMMENTS PRINTOUT
Select program,
Initialize.
Enter elements.
Sort list,
—43 oM
—-1.45 02
0. 03
04 04
6.12 06
83 06
8.2 07
106 08
11. 09
37. 10
Hlﬂl RH
Ry, R
Hn Ry
Rus Rys
HH H:'P
Spec. Fix
Fune, Decimal
Used xet Farmat


























































































































































































