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PPX is doing it again! Until September 30, while supplies last, SR-52 Games Libraries will be available for the unbeliev-
able low price of $14.95. (Suggested retail price is $29.95.) Limit is 1 Library per member. And that’s not a!l. .. 3-roll packages
of PC-100(A) thermal paper will be sold for $7.20 each. This is a $3 savings compared to the suggested retail price of $10.20 per
3-roll package. Limit is 3 packages per member. To order, simply use a blank order form and enclose your check or money
order. All thermal paper orders received after August 1 (before knowledge of the sale) will be filled at the sale price and a $3
credit in the form of 1 Complimentary Program will be given. Orders not remitting proper taxes and handling charges will be

returned unfilled to the sender.

PPX POTPOURRI

1. The month of July brings the release of two software
catalogs — the PPX-59 Software Catalog and the PPX-52
Software Addendum. The PPX-59 Catalog contains
approximately 350 new abstracts of programs, bringing
the total program offering of PPX-59 to over 600 programs.
After two years, PPX-52 boasts of over 1700 programs, with
approximately 175 new programs featured in the July
Addendum.

2. The PPX-52 July Addendum marks the close of SR-52
yrogram submissions. Orders for programs featured in past
Catalogs and Addendums will continue to be filled.

3. If you are a PPX-52 member whose membership
number is greater than 108778, you need not renew your
membership. You are already entitled to newsletters
through the end of 1978 and continued ordering privileges.

4. On the same note . .. PPX-59 members need not worry
about membership renewal until an announcement is made
in a future issue of the PPX [ExcJhange.

5. Return to sender . . . Lack of current addresses
continues to plague PPX service. Please let PPX know your
new address as soon as possible to insure the best possible
service.

6. Speaking about the mail . . . It has come to our
attention that PPX-59 order forms are being sent back to
some of our members instead of being sent to PPX. To
avoid. this situation, please put the word FROM next to
the return address label on your order form.

7. New members . . . Your “3 Introductory Programs’
order form is to be used for individual programs. It cannot
be used as credit towards a Pakette (or any other supplies).
All such orders will be returned unfilled to the sender.

8. The question has been raised concerning the purpose
of the Professional Category Table. The table wassetupasa
guideline for possible areas of program development and
does not imply that there are programs in every category.
With the addition of the PPX-59 July Catalog, PPX-59
offers programs in 73 categories. PPX |[Exclhange’s newest

'olumn, “The Programming Corner” (beginning this issue),
s presented in an effort to encourage program submissions
in all 99 categories.

’

TI-59, THE FIRST CALCULATOR
WITH A “TRUE” MEMORY

Donald R. Lambert

The concept of memory in programmable calculators can
be likened to a box. One can place a number in it (store),
look at its contents (recall), increase or decrease its contents
{register arithmetic), and so on. Some calculators have the
ability to hold the contents of the box intact when turned
off (continuous memory), but no calculator could actually
remember what had been in the box (memory) after the
contents were changed.

That is, no calculator had “true” memory until the TI-59
was introduced in 1977! Under certain circumstances the
TI-59 will remember what was in its program memory for
a limited time after it has been replaced (overwritten) by a
new program.

The discovery of this remarkable feature of the TI-59
came purely by accident. 1 was working on a long stock
market data-processing application for one of my clients
that required a combination of steps and memories beyond
the capacity of the TI-59 in any partition, so [ decided to
split the program into several parts. Since the end user of
the program was not familiar with the calculator, it seemed
best to have all but the first part of the program loaded
into the machine under program control. Therefore, 1
programmed the following sequence into bank #2 of the first
part of the program: *Lbl, SBR, 1, INV, *Write, RST.
Execution of this sequence caused the overwriting of bank
#1 and the resetting of the program counter to location
000. During the evolution of my program, the above
sequence of steps were accidently shifted into bank #1 of
the program. The program still ran! Although the RST
instruction was overwritten by an entirely different
keystroke, it was executed.

I began checking this capability out. My experiments with
the TI-59 indicate that program steps are cailed from main
program memory in blocks of eight steps and stored in a
“buffer” (temporary) memory pending execution. After a
block of eight steps is executed, the next block is called, and
SO on.

In my particular program, INV *Write shared the same




block as RST. Although RST had been replaced in program
memory by the execution of INV *Write, it was still in the
“buffer” awaiting execution.

Further work with the TI-59 showed that when a bank
overwrites itself, up to seven steps (the first step being Write)
may remain in the buffer to be executed. These steps will be
executed provided that a transfer (conditional or uncondi-
tional) to another part of the program is not effected. When
a subroutine is called, the return will be to the next step in
the new program not to the next step stored in the buffer.

To illustrate the above, try the following: Record a
completely blank bank #1 on a card, then press GTO 116
LRN *Lbl A 1 INV *Write | 2 3 INV SBR 4 5INV SBR
LRN. Now Press A, insert the blank card (the INV *Write
will execute) and you'll see “123” in the display. Press
R/S, you'll see “45" in the display. Now press LRN and
backstep through program memory. It is completely blank.
That was “true” memory in operation!

PPX-59 PROGRAMMING CORNER

This column is devoted to PPX-59 programming sug-
gestions. If you have a program(s) that you would to see
made available through PPX-59, send your suggestion(s) to
PPX. In this way, members who enjoy programming are
made aware of your program needs. PPX-59 is not staffed
to do custom programming; therefore, member suggested
programs will become available only if another member
of PPX-59 comes to the rescue.

. Our members would like to see:

® Personal Income Tax programs.

® A program to calculate yield of a wrap-around
mortgage.

® Programs dealing with Insurance and Estate Planning
and in particular a program that will compute the true
cost of an insurance policy.

e Civil Engineering programs dealing with hydraulics
and sanitary engineering subjects.

® Seismology programs and in particular a program that
will do an interpretation of a sonic log.

Editor’s Note: In the last issue of the PPX [Exclhange, we
requested that our members notify us about their program
needs. Program requests were sent, however many did not
offer enough detail. In order for your needs to be filled,
other members need to know what specific problem you
would like solved (not what areas you would like to see
developed).

SOLUTION TO GONE

The solution to “GONE” (PPX [Exdhange, May
1978) is based on the sequence: RCL 00 + STO60 1 =
(negative number stored in register 00). Execution of

this sequence will reset the calculator (i.e., wipe it out).

If you check through the keycode in “GONE™, you will

not be able to find this sequence. Mr. Pangburn has
cleverly programmed the calculator to modify the
code so that the sequence is eventually placed into
steps 111 through 19 and executed.

THE SR-52 AND SELF MODIFICATION
OF CODE

Lawrence R. Pangburn

Editor's Note: The following article is presented 1o
explain the process of self-modifyving code used in the
program “GONE” (published in PPX [Exd hange, May
1978). The principle behind self modification can be applied
to the TI-59 as well. Page VII-1 of the Personal Program-
ming Manual shows the relationship of registers to pro-
gramming steps. However, in order to modify TI-59 code in
a register, the program must repartition itself to access that
register.

One of the interesting features of the SR-52 is that you can
design a program that will modify itself during execution.
This is possible because the program code is in accessible
registers (which can be used exactly like data registers).
Eight program steps are located in each of the program
registers numbered 70 through 97. The first eight steps
are in register 70, the second eight steps are in register 71,
and so on.

Before we proceed, there are a few points that must be
clarified. The display register contains 2 signs, a 2-digit
exponent, and either a 12 or 13-digit mantissa (depending
upon which model of the SR-52 you have). To check if your
calculator’s display register has a 12 or 13 digit mantissa, key
in the following sequence (out of learn mode): 3, *1/x.,- 3,
*|/x, =. If the displayed answer is zero, your calculator has
a 12-digit mantissa.

Although the display register has a 12 or 13-digit man-
tissa, only 10 of the digits can appear on the calculator’s
display. For this reason, to view the full content of your
display register it is necessary to move the contents to your
calculator’s display in two moves.

" To proceed . . . in learn mode, key in the program code
shown in Figure 1. Now observe the program code stored in
register 70 by pressing RCL 70. The number in your display
represents the program code in the last four steps of register
70. See Figure 2. Next, we will look at the program code in
the first four steps of register 70. In order to see these steps
we must use a trick to bring the remaining contents of the
display register into the 10-digit calculator display. The
method is:

CLR 1 + STO 60 RCL 70 =

The number in the display represents the program code in
the first four steps of register 70 (See Figure 2). Two things
must be mentioned about this representation.

e The second code digit of step number | depends upon

the combination of the arithmetic signs of the mantissa

and the exponent (See Figure 3).

e For 12-digit calculators, there will always be a zero in

the left digit position of step number 2 (Internally the

calculator knows what to execute).

Before we demonstrate arithmetic modification of code,
we will set up the data registers for LBL A (in Figure 1). This
is accomplished by pressing 50 STO 01 20 STO 02. Now,
press A and observe that the result happens to be 120. We
are ready to modify the code in LBL A. First, perform the
following out of LRN mode: 1 EE 14 +/-SUM 70 INV EE.
This operation changes code 85 to 75 at program location
007, (i. e. it changes the “+” to a “-” by arithmetically modi-
fying the number (code) in register 70). The result may be
verified by going to LRN mode and observing the program
code in locations 000 through 007. The effect may be directly
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TI ANNOUNCEMENT

® Texas Instruments’ has released a new TI-59
Library, Business Decisions, designed to help today’s
' businessman by providing aids to more accurate
market forecasting, improved inventory utilization,

and estimation of financing requirements. Programs
in the Library include: Long Term Financing Require-
ments; Short Term Financing Requirements; Plan-
ning and Budgeting; Breakeven Analysis; Investment
Evaluation; Economic Reordering and Production
Runs; Reorder Timing; Facility Scheduling; Assembly
Line Balancing; Demand Forecasting; and Facility
Capacity. The Business Decisions Library may be
ordered through PPX for $35.00 plus tax and handling.

FROM THE ANALYST'S DESK

® Two PPX-59 programs have been rewritten due to
errors in previous versions. If you have purchased “Tic Tac
Toe” (PPX-59 #918016) or “Baseball” (PPX-59 #918012),
please send your copy in for a replacement.

® If you have purchased “Biorhythms” (PPX-59
#918908), please make the following changes to your
program listing. Steps 262 through 269 and step 454 should

read:
262 71 SBR 267 97 DSZ
263 43 RCL 268 09 09
264 68 NOP 269 02 02
265 68 NOP 454 49 49

266 22 INV
b ® QOur latest, July 1978, PPX-59 Catalog features many
inventive and versatile programs. A few of these programs
.caught the fancy of the analysts but are by no means the only
programs worthy of note.

“Perspective, 3D Option- Illustrator’s Aid” (PPX-59
#698004) by Morton P. Matthew allows the user to produce
perspective views of up to 25 x, y, z points by printing the
X, z points on the visual plane. Multiple views and a variable
degree of depth effect can be accomplished without re-entry
of the x, y, z coordinates. PC-100(A) required.

“Critical Path Method (CPM)” (PPX-59 #098006) by
Michael Shanok is a network schedule planning program
applicable to any type of project planning. Events which
follow the critical path are those which have zero float
(number of extra days) and must be completed before
another activity can begin. This program is used to assign
start and finish dates, days to complete and float for a
network schedule. Mod 1 and PC-100(A) required.

“Poem Machine” (PPX-59 #918030) by William G.
Bryson was voted the funniest program by PPX Analysts. It
will crack a smile on the face of even the most serious of
programmers. The “Poems” printed are grammatically
correct random sentences using user-supplied nouns, verbs,
pronouns, and adjectives. A great program to have running
during a party.

e PPX was notified of three limitations to the Hierarchy
operation (PPX hange, May 1978) by Mr. Lawrence
Pangburn of Hauppauge, New York. The limitations are:

1. If an arithmetic operation (Sum, Prd, Inv Sum, Inv
Prd) is performed into a pending operations register using a
number less than | (one), the number must be in EE format
in order to obtain correct results.

2. If any operation (Sto,Sum,Prd,Inv Sum, Inv Prd) is

performed into a pending operations register that is holding
a subtraction (e.g., it was established via 25 -) the operation
will be changed to addition. A register holding addition is
unchanged (it is stilladdition) by operations into the register.

3. If any operation (Sto,Sum,Prd,Inv Sum,Inv Prd) is
performed into a pending operations register that is holding
a division (e.g., it was established via 25 = ) the operation will
be changed to multiplication. A register holding multipli-
cation will perform correctly after operations into the
register.

& Mohamed Sherif Tawfik shares the following: A
disadvantage of Program 18 in the Applied Statistics
Library is the limitation on the number of sets of data that
can be entered. Unlimited data entry is possible with the
following modifications. Store these modifications on a
magnetic card. Instead of calling Program 05 to enter data,
enter the magnetic card then proceed with data entry
according to the instructions in the manual.

Modification of Multiple Regression Program

000 76 LBL{OI? 02 03{034 54 > |051 25 28
001 10 E® (018 91 R/S{035 44 suUM0S2 S4

002 47 CMS|013 76 LBL{0236 06 086|053 44 SuUM
0063 91 RsS|020 12 B (037 43 RCLI0S4 11 11
004 76 LBL{O21 42 STO[D38 02 03055 53 ¢«

0053 11 A (022 24 241039 91 R-5|056 43 RCL
006 42 STO|023 44 SUMIU40 76 LBL{OS? 24 24
007 25 25|024 01 011|041 13 C |{0S8 65 x

002 44 SUMI025 33 X2 042 42 STOlOS9 43 RCL
009 04 041026 44 SUMID43 26 28(060 26 26
010 33 K& |027 02 02(044 44 sumMloel 54

011 44 SUMI028 53 <( 045 OF 07082 44 Sun
g12 0S5 05|022 43 RCL|046 S3  ( [063 12 12
013 01 1 1030 24 241047 43 RCL{064 43 RCL
014 44 SUMIO31 65 x 1043 25 25/065 02 07
015 03 03[/032 43 RCLID49 65 x |066 91 R-S
016 43 RCL|033 25 25|050 43 RCL

(LIMITATION: R? cannot be calculated).
Modification of Nonlinear Regression Program

000 Ve LBL{O18 42 STOI036 25 25{054 26 2¢
001 10 E' 1019 25 225|037 33 X2 {055 54 O

002 47 CMS{020 44 SUMI033 44 SUM|0SE 44 SUM
003 31 Rs5021 0S5 05039 02 02057 11 1l
004 Ve LELIO2Z 43 RCL|040 43 RCL|0S2 52 (

005 11 R 023 0S5 05/041 02 02059 42 RCL
006 42 STOI0Z4 42 STOJ042 91 R-S[060 25 25
007 24 24025 01 01|{043 76 LBL{061 65 X

008 44 3SUMIDZE 53 ( |044 13 € (062 43 RCL
009 04 04{027 43 RCLI04S 42 STO[D6Z 26 26
oic 01 1 {028 24 24|046 26 Z26[{064 5S4

011 44 SUMO2% 65 X [047 44 SUNM[0ES 44 Sunm
012 03 02020 43 RCL{048 OF  OF|0es 12 12
013 42 RCL|021 25 25|04% 53 ( |067 43 RCL
014 03 03032 S4 > /0S50 43 RCL|Des 02 03
015 21 R-5033 44 3UM[0ST 24 24[06% 91 R/S
015 7o LBL{034 056 06]052 65 x

217 12 B |035 43 RCL|{053 43 RCL

(LIMITATION: R? cannot be calculated).

The PPX hange is published every other month
and is the only newsletter published by Texas Instru-
ments for SR-52 and T1-59 owners. You are invited to
submit items you feel are of general interest to other
SR-52 or TI-59 users. Inputs should be limited to 3
double-spaced typed pages. Please forward your news-
letter inputs and any questions to:

TEXAS INSTRUMENTS PPX

P. O. Box 53

Lubbock, TX 79408

Copyright © 1978, By Texas Instruments Incorporated
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‘ ; subtraction, D for multiplication, and E for division.
’ The followi ¢ esented Two numbers will be generated in the format XX.YY
¢ loflowing (wo programs are presented as (where XX is the first number and YY is the second
educational tools for children. Through the use of number to be operated on)
these programs, children will be able to better their p )
math skills and at th t dd eni tto th 5. Enter answer and press A.
Skillsand a t € same time add enjoyment 1o the 6. If answer is correct, a new problem is generated.
learning experience. A joint effort between the parent Repeat Step S
and child is necessary only in the beginning. Once the 7. If answer is incorrect, the problem is again displayed,
child has been shown how the program works, he can preceded by a minus sign. Repeat Step 5 :
operate the calculator on his own. A pad of paper and 8. After the specified number of problems have been
pengxll w1(lil be necessary as the child must write the correctly answered, the percentage of correct answers is
problem down to solve it. displayed (incorrectly answered problems are counted
in the base upon which this percentage is figured).
9. Repeat Step 3 or 4.

NOTE: If you enter an answer into the display and wish
PPX wishes to thank the author of the SR-52 program, to again view the problem (assuming A has not been pressed
Dennis White, and the author of the TI-59 program, Chris yet), press A’
Wegehenkel, for their excellent programs.

EXAMPLE (SR-52): Initialize using a seed of .625. Set

DESCRIPTION (SR-52): This program generates a user- the maximum number size to 50. Then generate 5 addition
determined number of different problems for a pupil to problems and 3 multiplication problems.
solve. This problem is presented in the format XX.YY
(where XX is the first number and YY is the second number Enter Press Display  Comments
to be operated on). The user specifies the maximum value 625 C 1 Enter seed
that either XX or YY can assume. If an answer is incorrectly 50 B s0. Enter maximum vaiue of numbers
given, the problem will be repeated. When all the problems s B all Enter # problems and operation
have been answered, the SR-52 displays the percentage of ss A 25.25 Correct. next problem
' rrect answers. All answers are positive integers. 25 A -25.25 Incor re;l‘ try again
50 A 42.21 Correct, next problem
JSER INSTRUCTIONS (SR-52) 63 A 32.19 Correct, next problem
1. Enter program. ) 4 A -32.19 Incorrect, try again
2. Enter a seed number, 0 to I, press C. s1 A 30.38 Correct, last problem
3. Enter maximum value of numbers to be generated 68 A 71.4 Percent correct
{0<max<100),press B'. The difficulty of problems gene-
rated is dependent upon the maximum value assigned to 3 D 14.31 Enter # problems and operation
the numbers. If a default value of 12 is desired then skip 954 A .34.31 Incorrect, try again
this step. 1054 A 28.32  Correct, next problem
4. Enter number of problems desired. Choose the oper- 896 A 24.10 Correct, next problem
ation to be performed. Press B for addition, C for 240 A 75.0 Percent correct

SR-52 LISTING

44 SUMI0DZ4 02 2 |048 95 = 72 44 SUM{O%e 85 x {120 01 1 1144 42 STO182 =2 2° -
00 0 |025 45 LBL[Q429 42 STO|OP2 0CG 0O (097 93 , [121 44 SUM([14S 00 0 |169 48 LEL RCL
02 24026 19 D*0aS0 09 9 |0OF4 Q0 O |092 O3 0 |12z 00 Q |145 00 0 |1F0 iF¥ B° u]
56 RTN|DZT 25 CLR{OS1 08 8 {075 46 LBLJO®2 01 1 [122 05 S5 {147 04 4 |171 42 570 5
44 SUM|G2E 04 4 {052 &5 x (BFe 3% 3100 95 = (124 44 SUM142 41 GTOLTEZ 0% 9 =
00 O |022 35 + |0S3 43 RCL{DF? 22 INY (101 44 SUM[12S 00 0 149 33 24173 09 49 -
01 1 {030 432 RCL|OS4 09 9 T2 53 DSZ{06Z 00 0 {id 04 4 150 4% LBLII74 56 - RCL
S6 RETH|D31 09 9 g% 9 073 TV 4'j102 01 1 iz 43 RCL 141 14 D 1175 44 a
4% PRDjO32 08 8 7% - (020 0! 1 [104 4& LBL CMsfive 12 4
00 0 {033 95 = k E 44 SUMIIOS  1e A? * STOIL?? 47 3
02 2 (034 45 v¥x 2 00 0 [10% 25 CLR 0 [178 42

56 RTMIO35 S% 1 04 4 107 42 RCL g (iFs 0% 9

30 IFZ2i03s 95 = 19 D*ji08 00 O S [130 02 2

oo a Iy FS - 42 37010 1 GTOf1E1 01 )

0z 2 |02 52 X RTH 213 o0z oz

02 0 |03% 57 FIX [E5 S| LBL & L ELjLS 4= 370

42 PRD{O42 00 0 42 370 A E 13 3

T I VLS S o0 0 - CHS R

011|042 93, nz 2 RCL 570 & RTH

S& RTHM{D42 05 S 12 p* U] ] o LEL

19 D'lod4d 5S4 35 IND 2 2] 7T 4

41 GTO|04% S22 EE B 51 SEBER = 1 ]13% 2 ECL

D0 04 22 THYIGT a0 IFZ = - A | ¥

at 1 047 52 EE (071 0z 2 3 GT0ji21 04 4

Listing produced with a TI-59] PC-100A using the program “SR-52 Program Listing” (PPX-59 #908010).




DESCRIPTION (TI-59): The TI-59 generates 10 math
problems in the format XX.YY (where XX is the first
number and YY is the second number to be operated on).
The skill level and operation to be performed are user
specified. User is given three chances to answer each
problem correctly. If three incorrect answers are given,
the TI-39 displays the correct answer. All answers are
positive integers.

EXAMPLE (TI1-59): Generate addition problems on skill
level 3. Initialize using seed 5555.

USER INSTRUCTIONS (TI-59)

1.
2.

Enter program (partition 479.59).

Choose skill level. This skill level determines the upper
and lower limit of the numbers to be generated. Press A’
(skill level #1) for numbers between 0 and 13; B’ (skill
level #2) for numbers between 0 and 26; C’ (skill level #3)
for numbers between 0 and 51; or D’ (skill level #4) for
numbers between 0 and 100.

Choose the operation to be performed. Press A for
addition, B for subtraction, C for division, or D for
multiplication.

Enter a seed number, 0 to 199017, press E’. Two

Enter Press Display ~ Comments numbers will be displayed in the format XX. YY (where
C 3. Skill level 3 XX is the first number and YY is the second number to
A 1. Addition be operated on).
5555 FE 36.30 Enter seed, first problem 5. Enter answer and press R/S.
66 R/S 38.19 Correct, next problem 6. If answer is correct, new pair of numbers is generated.
57 R/S 9.11 Correct, next problem Repeat Step S.
20 R/S 38.24 Correct, next problem 7. If answer is incorrect, one of the following occurs:
62 RyS 3.15 Correct, next problem .2222222222 flashes, followed by the problem re-dis-
18 RJS 50.19 Correct, next problem played, indicating 2 remaining tries left; 1111111111
69 R;S 25.14 Correct, next problem flashes, followed by the problem re-displayed, indi-
39 R/S 17.26 Correct, next problem cating | remaining try left; correct answer flashes, indi-
33 R/S  (.2222222222) lIncorrect (flashing) cating no remaining tries left (press R/S for new prob-
17.26 Try again lem). Repeat Step 5.
43 R/S 34.46 Correct. next problem 8. After the 10th problem, the number of problems
70 R/S  (.2222222222) Incorrect (flashing) answered correctly within three tries is displayed. Press
34.46 Try again E to begin new set of problems.
80 R/S 24.30 Correct, next problem NOTE: Skill level or operation may be changed at any
54 R/S 10. All 10 correct time, however a new set of problems must be generated
after the change. A new seed is not necessary.
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