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Important Notice:

There has been an address change at PPX for all corres-
pondence that is sent with checks or money orders en-
closed. Please send all membership renewals and program/
accessory orders to:

Texas Instruments
P.O. Box 109
Lubbock, TX 79408

Do not change the P.O. Box number on your present order
forms or postage paid envelopes. This will void the permit
number and the U.S. postal service will return the envelope
to you with postage due. New order forms and envelopes
are being printed. Until then, please mail yvour orders to
the new address by putting your order form/renewal card
into an envelope.

All other correspondence (without checks) should still
be sent to Texas Instruments, c/o PPX Department, P.O.
Box 53, Lubbock, TX 79408.

WORKING WITH LARGE NUMBERS

By Charles Cole

A problem that has plagued many programmers is that
of working with extremely large or small numbers that ex-
ceed the limitations of the calculator’s range and result in
an over/under flow error. Three methods of combating this
problem are discussed below. Our example is taken from
the field of statistics where working with large numbers in
the form of factorials occurs frequently.

Suppose that you want to determine the number of five-
card hands that can be dealt from a double deck (104 cards).
The number of potential combinations of n items taken r at

a time is found as:
( n) Bt
r r! (n-r)!

(104)_ 104 104!
5

Or

© 51(104-5)!  5!x99!

As the range of the calculator is exceeded by 70!, it is
obvious that the above cannot be directly evaluated.

continued on page 2

PRINT CODE CHALLENGE

Results

By Jay Claborn - PPX Program Analyst

After three days of keying in routines and timing their
runs, | wonder what ever possessed me to recommend that
we run this contest in the first place (next time I'll know to
require magnetic cards). But be that as it may, the response
to Jeff Jones’ Challenge in the May/June Exchange was in
a word, overwhelming. I thank everyone who participated
in the contest.

A total of 163 attempts at creating the best program to
produce the print code table were submitted. Because
there were several different interpretations of exactly what
output was to be created, | altered my judging accordingly:

1) The fastest running routine for each type of
output was chosen. All times were recorded on
the same TI-59/PC-100A combination, since
run times will vary with different TI-59/PC-100
A/C combinations. (Relative speeds will be the
same.)

2) The routines with the fewest equivalent pro-
gram steps were selected. The number of
equivalent program steps is equal to the num-
ber of program steps plus eight times the num-
ber of prestored data registers used.

Before presenting these routines, I would like to make a
few observations about these programs. All three of the
“fast” programs used prestored data. Registers 90 through
99 were used so the program would fit completely on one
card side. Simple experimentation shows that if a number
is 7 or more digits long, it is time effective to recall this data
out of a prestored register rather than to have the number
stored in program step locations. It might also be noted that
it requires less equivalent program steps to recall numbers
of 11 or more digits out of data registers versus program
memory.

Each of the “fast” programs also makes use of the HIR
command to directly access the print registers (HIR regis-
ters 5-8), so that the print registers do not have to be re-
peatedly reloaded.

Now for the results, envelopes please (drum roll).

continued on page 3




LARGE NUMBERS

Technique I—Eliminating Terms
One way to handle calculations such as this is to eliminate
terms that drive the calculator to an overflow state; but are
cancelled out in the normal course of the calculation. Ex-
amining the equation, we find that
104! _ 104 x 103 x 102 x 101 x 100 x 99!
5! x 99! 5! x 99!
So, by dividing out 99! before performing the actual cal-
culation, the problem is reduced to
104 x 103 x ... x 100 _ 1.1035502 x 10°
5! 120
In a program, this problem would be handled in the gen-
eral form

= 91962520.

( n) _ nx(n-)x .. x(n-rtl)

r r!

Technique II—Calculation Order

The above approach significantly increases the potential
magnitude of the input data. But, is it good enough? What
if you needed to determine the number of combinations of
10,000 items taken 30 at a time? Using Technique I, we
obtain

10000x9999x ... x9971 _ OVERFLOW
30! 2.6525286 x 102

Hence, if the numerator is found first, the calculation
overflows. But in this case, we can keep the calculator from
overflowing by evaluating the denominator first and multi-
plying its reciprocal by the factors in the numerator:
10000 x 9999 x ... 9971

30!

1/30! x 10000 x 9999 x ... x 9971
3.7699876 x 10-33 x 10000 x 9999 x ... x 9971

= 3.6093543 x 10%7.

Going further, let’s consider the problem of finding the
number of possible combinations of 500 items taken 75 at a
time. In this case both the numerator and the denominator
exceed the calculator’s range when using Technique 1.

500x499x...x426 _ OVERFLOW

75! OVERFLOW
The method used in the last example won’t work either
as computing the reciprocal of the denominator produces

an underflow error state. But, by examining the equation
once more, we discover that

500x499x...x 426

75!
5 500x499x ...x 426
o &Y 3 G o |
500 499 - 426
e R I e
75 74 ):
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Now, we may prevent an overflow state by alternating
multiplication and division operations in order to keep the
calculation within range:

500 ~75x499+74x..x426+1
= 3.0781288 x 10%

As you can see, carefully planning the “order” in which
a calculation is executed is often the simplest way to pre-
vent an over/underflow state.

Technique IlI—Data Transformation
Another useful technique is to transform your data before
executing the primary calculation and then reversing the
transform to obtain the final result. A handy transform for
the factorial function is found in program 11 of the Math/
Utilities Library. In this program a factorial’s natural log
is found from an asymptotic series for arguments as large
as 4553879000. Taking advantage of this transform we find
that
n! n!

= exp(ln

r! (nr)! r! (n-r)!

=exp(Inn! - (Inr!+In (nr))
Continuing our last example,
500!
75! 425!
exp (In 500! - (In 75! + In 425!))
exp (2611.330458 - (251.8904022 + 2151.083076))
exp 208.3569803
3.0781288 x 10%

If you don’t have access to the Math/Ultilities Library
you may compute In n! as:

In n!

=ln(nx(nl)x..x1)
=Inn+in(n-1)+...+In1l
And don't forget another application of Technique [. This
calculation can be sped up by eliminating terms that cancel
each other out. Note that
exp (In n! - (In r! + In (n-r)!))
=exp(lnn!-In(nr)! -Inrl)
Now, working with the first two terms inside the paren-
theses:
Inn! - In (nr)!
=lnn+n(nl)+ .. +In(nrtl)
+hnh(nr+nnrl)+.+Inl
~-In(nr)-In(nrl)-..-Inl
=lnn+in(nl)+..+In(nrtl)
and we've eliminated the addition and subtraction of 2(n-r)
terms, or in this example 2 (500 - 75) = 950 operations. The
use of this method or Technique Il may also be essential
to keeping your calculation of In n! within range.
So, if your calculations overflow, don’t despair. The ex-
amples presented here pertain to a specific type of calcula-

tion; but you can probably make one of these techniques
work for your problem too.
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RESULTS

Running at a swift 7.3 seconds was Lem Matteson’s
94 step (equivalent steps, mind vou) condensed print table
routine.

v ERCEA

To run:

1) Enter program below. (Remember to key in HIR as
STO 82 BST BST DEL SST.)

2) Press 10 OP 17 and enter prestored registers.

3) Press 6 OP 17 and record bank one onto a mag-
netic card.

4) Press RST R/S to start program.

(i 0 3 8 X SOV o

Low T vou I won I s

e etetulsie B
11 _5 ;_. n-n .-E ii

24

SO4050607 25
inz S
40505070 37
i.00i0101014 SE
1, 00010010l 99

NOTE: Registers 98 and 99 contain data out in the guard
digits and should be stored as follows:

101010101 =+ 100 +1=STO 98
.0100010101 + 100 += STO 99

William Beebe's 83 step program also runs in 7.3 sec-
onds and produces the table below.
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An honorable mention goes to Tom Washburn, whose
program with simular output ran in 7.4 seconds.

To run this program enter steps 000-042, and, to alle-
viate guard digit hassles, enter the prestored data as pro-
gram steps 202-239.

NOTE: Step 233 is keyed in 2nd CLR. Press RST R/S to
begin execution.

It should be pointed out, for those of you who are real
speed optimization freaks, that the DSZ loop in the above
program slows execution. For example Mr. Beebe’s run
time can be reduced to 6.1 seconds if the DSZ loop is
eliminated as shown below.

T
o )

=4
43 o

=5 &3 OF
2 b. i i7
57 7 9l Esh
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A complete table is generated in 9.2 seconds by Charles
M. Taylor’s 145 step program.
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Follow instructions from Mr. Matteson’s program to
enter and run this program. This is a “Kamikaze"” pro-
gram, i.e. the magnetic card must be reread for each run.
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And if you are a real minimum step fanatic. Mr. Drumel-
ler’s program could be shortened by 12 steps (with the
sacrifice of longer run time) in the following manner:

32 Wi T

L.
P
i

o Y
)
{0

i)

1,
f
{

If a complete table in the fewest steps is desired, C. L.
Lees’ program is a winner. Press E to start program.

PRESTORED DATA
NOTE: Load registers as follows:

7 STO 90
1.000010001 STO 91
1000100010 SFo; 92
500060007 STO 93
3000400 STO 94
10002 SO, 195
600070010 STO 96
4000500 STR. 97
100020003 STO 98
100 STO. 99

1 EE 12 +/- PRD 92 PRD 93 PRD 94 PRD 95
PRD 96 PRD 97 PRD 98 PRD 99 INV EE

1 SUM 92 SUM 93 SUM 94 SUM 95

SUM 96 SUM 97 SUM 98 SUM 99

The routine with the fewest steps was submitted by
Clarence Drumeller. This little jewel has only 43 steps
and generates the table below. Simply press RST R/S to
run,
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Our final routine, the long form print table submitted by
Gordon S. Cornish, requires only 15 steps. This pro-
gram produces each print code and its associated alpha
character on a line. To run press RST R/S.

As a matter of interest for those of you who submitted
programs | have summarized the run time and step dis-
tribution of the entries in charts.
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Letters
to the Editor

Do vou have comments, compliments or (shudder) com-
plaints about PPX-59? We have always welcomed letters
from our membership, and starting with this issue we will
provide space in each newsletter to share your views on
PPX with your fellow members. Approximately 3-5 letters
dealing with issues of general interest will be featured in
each issue. Letters will be edited to fit the space available.

Dear Sir:
| hope some of our members can come up with a method

for debugging programs in which the PC-100C printer in
the TRACE mode would not only print the functions being
performed but also the program line number where the
computations are being done. This is especially necessary
in long programs with many subroutines.

Mohibullah Durrami

New York, NY

Dear Mr. Durrami:

A program of this type would truly be wonderful when
debugging; however, it is not possible because the trace
mode is not accessible to program control (except, of
course, to turn it on and off via flag nine).

Dear Editor:

This is in regard to the contribution from Hal Schneider
under “From the Analyst’s Desk” in the May/June 1980
PPX Exchange.

| have used the guard digits for a long time now to store
an extra alphanumeric character. As long ago as April
1979, | wrote the Exchange editor of their utility. Many of
my programs use this technique, and | have even had a
utility program (PPX #908127E) accepted that prints the
alpha of the two guard digits.

Gregory L. Stark
Hawthorne, CA

Dear Sirs:

Since | am still getting acquainted with my 59 and pro-
gramming, have you considered the possibility of listing
the names of the more experienced 59 programmers in
various areas of the country who might be interested in
tutoring or otherwise assisting the new tyros to the ranks?

Bill Barker
Houston, TX

Dear Mr. Barker:

We cannot release membership names and addresses
without express permission. How about it, PPX members?
Any members who are willing to help out new program-
mers may send their names and addresses to the “PPX
Exchange”; we will maintain a file and forward the infor-
mation on to new members who request assistance.
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CUSTOM DIET PLANNER

By Barry Tepperman

The program below will allow the user to determine a
caloric schedule for dieting. It won't tell what foods to
eat, but will calculate the limit on the number of calories
that a person can intake a day and still lose a given amount
of weight per week. The program is effective for individuals
in the age range of 20-80 years. A PC-100A/C is required.
USER INSTRUCTIONS:

1. Partition to 639.39 by pressing 4 Op 17.

2. Enter program and store the following contents into
data memory. Do this by entering the constant then press-
ing STO XX, where XX is the register number. Record the
program and data on 4 card sides.

Constant Register Constant Register
-0.084615 04 364130 34
39.8 05 143035 35
85.0 17 362437 36
150.0 18 4133 37
240.0 19 43132726 38
350.0 20 17441735 39

3. Initialize program by pressing B’

4. Enter sex by entering 0 if male or 1 if female, press R/S.

5. Enter height in centimeters (cm) and press R/S. If you
have your height in inches, first multiply by 2.54. This will
convert inches to centimeters.

6. Enter weight in kilograms (kg), press R/S. To con-
vert weight in pounds to kg, divide your weight (lbs) by
2.205.

7. Enter age in format YY.MM, where YY is the year and
MM is the month. The body surface area (BSA) in square
meters and basal metabolic rate (BMR) will be computed
and printed.

8. Enter activity schedule by first entering the hours
spent doing the activity, the pressing R/S.

Activities:
a. Sleeping
b. Sitting
c. Standing
d. Walking
e. Exercising

The sum of the hours spent doing the activities must be
equal to 24. If not, the program prints out 0 and returns to
the beginning of user instruction step 8.

9. Enter total desired weight loss in kg, press R/S.
10. Enter the number of weeks allotted for weight (kg)
to be lost, press R/S. The program will print a weekly
schedule and, at the end of the weight-loss period, the
program will print out the caloric schedule so that the
final weight can be maintained.

Example:
A man aged 26 years, 2 months, wishes to lose seven
pounds during four weeks. He is 5 feet, 10 inches tall and
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weighs 188 pounds. His daily schedule calls for the following:

a. 8 hours of sleep

b. 9.5 hours of sitting

¢. 3 hours of standing

d. Walks for 2 hours

e. Exercises for 1.5 hours

Solution: (1) Convert pounds to kilograms by dividing
by 2.205. This results in 7 Ibs = 3.175 kg and 188 lbs =
85.261 kg. (2) Convert 5 ft 10 in (total of 70 inches) to cen-
timeters by multiplying by 2.54. His height is 177.8 cm.
After converting the English units to metric, the program
is executed as follows:

Enter Press Display
B’ 3327133100.
0. R/S 0.

177.8 R/S 177.8
85.261 R/S 85.261
26.2 R/S 3617620000.

8. R/S 8.

95 R/S 95

8 R/S 3

2. R/S 2

1.5 R/S 3507.678146
3.5 R/S 24

4. R/S

The printed output:

WEER
CAL
BSA
EMF

EXER
WAL
UF
i |
BMR
SUM
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PROGRANMMING
CORNER

Seven new programs are now available as a result of the
program requests featured in the May/June issue. (Not
to mention that seven PPX members have new Solid State
Software™ modules for their efforts.) These programs
are “Callaway Handicap” (PPX #988045) by Edmund K.
Gravely, “Callaway Handicapping Method” (PPX #988046)
by Dan S. Hirschfeld, “Relief Valve Sizing” (PPX #668129)
by Jeff Jones, “Safety-Pressure Relief Valve Sizing” (PPX
#668130) by Robert A. Hinton, “Pressure Relief Valve
Sizing” (PPX #668131) by Rob R. MacGregor, “Non Para-
metric Tests” (PPX #228044) by Guy H. Nelson, and
“Multiple Range Tests” (PPX #228045) by Thomas Masurat.

If there are programs you would like to see made avail-
able through PPX, send the request.

We will be accepting submissions to fill the following
request until December 31, 1980:

® A flat pattern development program (i.e., Cone,
Square to Round, Elbow, and Intersecting patterns) for
metal fabrication industry.

® A program to calculate the half-spaces or extra spaces
needed between words in each line of type to provide for
uniform line length throughout a printed page. The re-
quired inputs would be column width and lengths for each
line.

® A program to analyze time-series data (i.e., univariate
ARIMA models) using the Box-Jenkins approach.

® A program in which the TI-59 is the opponent in the
game “Othello”.

Solving Systems of Linear Equations
By Douglas P. Anderson

Are you tired of finding determinants, especially for those
systems of eight equation in eight variables? What about
those systems that are not independent, or when the num-
ber of equations is not equal to the number of variables?

Here is a simpler method | learned at lowa State Univer-
sity in a linear algebra course taught by Colby Kegley. It is
called row reduction of matrices. First, I will define a row
reduced matrix and how to compute it. Then, | will show
how row reduced matrices are used to solve systems of
linear equations.

For a matrix to be in row reduced form, it must meet
these criteria: (1) Any zero row must appear at the bottom.
(2) In any non-zero rows, the first non-zero entry is a one,
called a leading one. (3) Any column containing a leading
one has zeroes for the rest of its entries. (4) As you scan
down the non-zero rows, the leading ones move to the right.
The following are not in row reduced form as they violate
one of the four criteria respectively.

HH
10

sl [ [

It is interesting to note that a matrix has one and only one
row reduced form.
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Any matrix can be transformed to its row reduced form
by performing a series of row operations on it. There are 3
row operations. (1) Multiplying a row by a constant. (2) Add-
ing a multiple of one row to another row. (3) Switching two

rows. For example, consider the matrix [g ‘3’] . First,
switch rows 1 and 2 to obtain [g ;] . Now, take row 1

times % and row 2 times 1/3 to get . l}) 11/2] . Finally, take

row 2 times -4 and add it torow 1, I:(IJ g:l . Thisis the row

reduced form of the original matrix.

Now, to get down to business, | will apply this technique
to solve the simultaneous equations x +2y=1and 3x +y=0.
First, form an augmented matrix of the coefficients and con-

1
¥ 251

stants, 1: 3 1! 0] . Now, find the row reduced form of this
|

1.0 -
0 1135
tions, then, is x = -1/5, y = 3/5.

The system 2x +y =1, x + 2y = 0, 3x + 3y = 2 is solved
similarly.

matrix which is [ 5]. The solution of these equa-

| 1 2lo
Augmented el | i Row Reduced |
Matri i AT S o
rix 3 3,2 orm 0 041
But, the bottom row says 0 = 1! This means that the system
is inconsistent, that is, no solution exists.
As a final example, consider the system
X —2y +w=0
Xx-2yt+tz+dw=1
2x dy+z+tbw=1
As before:
Augmented [1 -2 0 1 |0|Row =258 {0
matrix T <2t 54 Il Reduced{0 0 1 3 |1
2 -4 1 5)1fform [0 0 0 00
This system is dependent and its solution is x - 2y + w =0,

z+3w=1lorx=2y —w,z=1 - 3w.

The method of row reduction is truly simple and will solve
any system or tell you that it is not solvable. For large ma-
trices, it is much faster than determinants. It also gives you
the power to solve systems where the number of equations
is not equal to the number of variables.

To make things even simpler for myself, 1 developed a
program to find the row reduced form of any matrix with up
to as many elements as 61 minus the number of columns.

USER INSTRUCTIONS:

1. Repartion to 319.79

2. Load program

3. Enter number of rows in matrix, press A.

4. Enter number of columns in matrix, press B.

5. Enter row number of data to be entered, press C.

6. Enter row elements in order, one at a time, press D
after each entry.

7. Repeat 5 and 6 for each row.

8. Compute row form of original matrix by pressing E.
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PROGRAM NOTES:
1. This program requires the PC-100 A/C print cradle,
but it is easy to modify this program for use without it.
2. The Math/Utilities module is needed for this L5t + go s
program. " S
3. Calculator round off error may prevent a row reduced 1 = vy
matrix element from being exactly zero, but user dis- e j—l fr: R '_-'E
cretion will recognize such errors by considering = a se PO
significant digits. E = o7
4. Registers 00-07,70-79 are used, plus 08 on up are used = =
to store matrix elements. a7
For example, consider the system used before, x + 2y =1, 7S
K az
3x+ty=0 q,_g
Display/ s
Enter Press Printed Comments ;._i‘-
2 A 3 Program requires one extra 32
row for manipulations. 43
3 B 3.03 £
1 C 0 First row data. 77
1 D 1 01
2 D 2 o
1 D 1 25
2 C 0 Second row data. 77
3 D 3 e
1 D 1 4 43
0 D 0 ; 76
E Requires about 20 seconds. & ;;
4
] 59
! FOu 3 i;“
2 1 o1
] 4z
Ly ] 73
= 3
3. oF 0z
o 43
= 74
B3
¥y ROM 61
4 -
L. As before x =-0.2=-1/5 g ca
g y=0.6=3/5 5 05
(=} i
z RO > 4z 1
_ 07 g £ 75
1, 44 R T 43 RCL
0.6 &0 78 veli4n 38 PoM220 75
d61 43 RCLII41 0OF T
Oe2" 7 T EElRgR Pl 1
DEZ a5 i43 65 Sup
064 43 144 4= ]
DES 78 7slias
BEe 55 = [i46 2
Oe7 o1 Y 147 O
-‘}E—E‘- 0o 148 i
The PPX Exchange is published bimonthly and is the only :::3 gg j; 42 i
newsletter published by Texas Instruments for TI-59 3 :-5, P :=.1 I_J.: 43
owners. Members are invited to contribute articles and 36 PGMIIS2  OF ";
items of general interest to other TI-59 users. Please limit e ke 1; 27
your submissions to four double-spaced typed pages, 22 iuvhss oz =
and forward them to: £7 i 71 o
o1 65
PPX 58 42
P.O. Box 53 43 gt
Lubbock, TX 79408
Attn: PPX Exchange Editor
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P £
Editor’s Note: This column presents the new PPX pro-
grams which are now auailable. The abstracts here are
from programs that the Analysts thought would be of
special interest to members. If you have a need for a
specific program, send a note to PPX. There is a chance
that the program may have already been written. If it has,
we will put the abstract in the next issue of the Exchange.

Requests for programs not yet written will be placed in
“Programming Corner” column.

048006G Advertising R/F: C2 Finder

Given population, average, issue audience, and the audi-
ence to N issues, this program will find the proper two-
issue cummulative audience needed for beta-based reach/
frequency formula input.

Jeremy D. Sprague, New York, NY

355 Steps, PC-100A

078013G Whole Life-Term Rider Mixture

This program calculates the amounts of whole life insur-
ance and term rider which will simultaneously add up to
the total amount of insurance needed and will cost an
amount the proposed insured has agreed he can budget.
Edward Gold, East Meadow, NY

54 Steps

148013G Checking Account Management

Provides a more complete and compact record of account
activity than does a bank statement. Once a month, user
enters deposits, withdrawals, amount and number of each
check written, and numbers of checks returned. A printed
record of all transactions is completed by a list of checks
outstanding and checkbook and account balances. The
resulting condition of the account is recorded on mag-
netic cards for later use.

George Vogel, Newton Highlands, MA

384 Steps, PC-100A

168002G Short Term Leasing

Computes the monthly rental payments of an object for
1, 2, or 3 years. Program takes into account the selling
price, repair costs, the prime loan rate, and the number
of years article is leased.

Rober A. Owen, Miliptas, CA

67 Steps, Mod 1

188035G Simulated Stock Market Speculation

The simulation uses the random number generator to
simulate the results of stock market speculation with ran-
dom price movements when using the following trading
rules: (1) Buy 100 shares when the price rises above a
stated value; (2) Sell 100 shares when the price falls below
a stated value. The simulation flashes the change in price,
tnd the value of both the stock account and the cash

account as each trading cycle is completed. When either

the stock portfolio or the cash account falls below a mini-
mum necessary to trade 100 shares, the program con-
cludes with a summary profit and loss report.

Ed B. Flowers, Forest Hills, NY

350 Steps, Mod 2

208060G Least Squares Polynomial Fitting

This program will fit a general polynomial expression to
a set of (x, v) points, x =0, 1, 2, ... N, for polynomials up to
the 11th degree. Orthogonal polynomials are constructed
for the argument set x.

Marvin Methven, Glendale, CA

436 Steps

218043G Randomized Blocks ANOVA

This program computes the sum of squares (SS),
mean squares (MS), F ratios, and degrees of freedom
necessary to compile a complete analysis of variance table.
The F ratios may also be accessed directly (with their
resepctive degrees of freedom) without displaying SS or
MS. Similarly, MS can be accessed without displaying SS.
Accepts up to 48 treatment groups and an unlimited num-
ber of subjects (observations).

David L. Turock, Montclair, NJ

383 Steps

268039G Random Number/Sample Generator

This program generates Random Numbers from the Nor-
mal, Uniform Exponential, Arcsin, Rayleigh, Logistic,
LaPlace, Cauchy, or Log Normal distribution. Numbers
may be generated individually; or in a sample of any de-
sired size in which case the sample size, mean, variance,
and high and low observations are also returned. Scaling
factors may also be input to adjust the distribution.

Tom Chambers, San Francisco, CA

480 Steps, Mod 1

328011G Cooley-Tukey Fourier Transform

Performs an 8, 16 or 32 point Fast Fourier Transform using
an algorithm based on a Fortran Algorithm by Cooley and
Tukey. Input may be complex time data. Output is the
complex forward or inverse transform.

Robert E. Harrison, Rancho Palos Verdes, CA

318 Steps, Mod 1

398194G Properties of Circles

Given any one of radius, diameter, circumference, area,
side of inscribed square, side of equiperipheral square,
sphere volume, or sphere surface area, program computes
the rest. Additionally, given any one of chord, arc, central
angle, rise of segment, or area of sector, program com-
putes the rest and area of minor segment.

Ken Stoops, Anchorage, AK

743 Steps, PC-100A

398195G General Complex Equation Solver

Solves any equation for real or complex roots. The pro-
gram is a complex implementation of Newton’s procedure
which differentiates, iterates, and solves the user-entered
equation automatically.

Dix Fulton, Seattle, WA
118 Steps, PC-100A

Page 10
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398196G Addition of Fractions

Adds (or subtracts) any number of fractions and gives the
resulting fraction in lowest terms. Also calculates the
greatest common divisor of two numbers.

George Vogel, Newton Highlands, MA

105 Steps

418096G ldeal Gas Law

This program uses the ideal gas equation (PV=nRT) and
a precise value of R to accurately calculate the unknown
component of the equation. It also uses a precise conver-
sion from Celius to Kelvin and vise versa. Given the num-
ber of grams of a substance at certain conditions the
molecular (atomic) weight is calculated. Given the molecu-
lar weight at any conditions, program calculates the density.
Ronald J. Williams, Silver Spring, MD

406 Steps

468011G True Dip and Azimuth Angle

Program generates true dip and Azimuth Angle. Inputs
required are two apparent dip angles and their included
Azimuth Angle. Strike can be easily calculated from Azi-
muth Angle Solution.

Thomas J. Oliver, Dewey, AZ

113 Steps, Mod 3

508057G Clinical Decisions: Treatment Threshold
Decision analysis can be used to calculate a therapeutic
threshold if the utility of treating or not retreating in the
presence or absence of a particular disease is known. A
case of possible appendicitis is used to illustrate the
method.

Hershel Goren, Cleveland, OH

116 Steps, PC-100A

568008G Pharmacokinetics of Phenytoin

This program calculates best-fit values of Vmax and Km
from input data that consists of at least two pairs of steady-
state plasma concentration (Cpss) versus dose (Ro) data.
Once these parameters have been determined, predictions
of required Ro to produce a desired Cpss, or the expected
Cpss from a selected Ro are readily made by this program.
John P. Toscano, Minneapolis, MN

317 Steps, Mod 1 or 2

628156G Concrete Mix Design (Absolute Volume)
Computes batch weights for a one cubic yard batch of
concrete based on the absolute volume occupied by aggre-
gates. Provisions are included for using either Type I or
Type Il cement and up to three aggregates.

Ronald E. Sherard, Hays, KS

216 Steps

638028G Radix-50 Packed Word Decoder

Decodes the Digital Equipment Corporation 16-bit Radix-
50 packed word into the three characters which are
encoded.

William Kantrowitz, Brookline, MA

QZS Steps, PC-100A

708004G Required Coverage Angles

Calculates the required vertical and horizontal angles of
coverage at the front row and at the last row required of a
point source cluster of speakers given six room measure-
ments. Allows change in any input parameters for examin-
ation of impact on speaker cluster.

Frank G. Nagy, Akron, OH

384 Steps

728002G Rational Analysis of Clays

Converts the oxide analysis of clays to typical ceramic
minerals with the other body components. This enables a
closer analysis of the properties of the resultant mixture,
including the fired properties.

Charles F. Hanks, Alliance, OH

206 Steps, PC-100A

868017G Well Log Analysis

Computes porosity (for specified lithology) from log bulk
density, apparent limestone density porosity, apparent
limestone neutron porosity, and/or sonic travel time. Also
computes: porosity and apparent lithology from FDC-
CNL crossplot; formation water resistivity from known
measured value at any temperature, from formation water
salinity, or from the log self potential curve; water satura-
tion from log deep resistivity curve and any previously
computed porosity; and Schlumberger’'s “Productivity
Ration Index” (PRI).

M. J. Crose, Midland, TX

709 Steps

908174G TI-57 Program Listing

Lists a TI-57 program, with alphanumeric keycode descrip-
tors. Handles all merged codes.

David Kantrowitz, Brookline, MA

106 Steps, PC-100A

908175G Memory Malfunction Diagnostic

This diagnostic program tests memory by storing a test
value in memory registers R01 through R99, summing the
negative of the test value into each memory register, and
checking that the recalled result from each register is zero.
Palmer O. Hanson, Largo, FL

160 Steps, PC-100A

918212G Thaipan

This game is based on trading, taking place in Hong Kong,
around the turn of the century. Your name is Thaipan, a
famous trader, with a big debt. You trade four items:
general cargo, arms, silk, and opium. You go from store
to store, accumulating money and debt, while trying pay
off master money lender Wu and escape death.

Andrew Klausman, Lincolndale, NY

640 Steps, PC-100A, Mod 1

918213G Pick A Number

In this game both the user and the program pick a positive
integer. The player with the lower number scores 1 point,
unless the difference between the two numbers is cne; in
which case the player with the higher number scores. The
program plays with its optimum strategy and is challenging
to beat. The first player with 10 points wins the game.
Michael Carlton, Covina, CA

203 Steps, Mod 1 J
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from the
Analysts Desk

® If you repartition your calculator during a stage of
executing your program (either externally via keyboard
or internally via program execution), Paul Sperry of Boul-
der, Colorado, sends a warning: If you're not careful, you
can lose the program pointer during repartitioning. For
example, if the program stops at step 460 and you sub-
sequently repartition to 399.69 (7 OP 17), the program
pointer gets “stuck” inside what becomes data memory,
the R/S key will not operate and the LRN key will not work.

To study this phenomenon, without going into LRN
mode, press GTO 460 7 OP 17. Pressing R/S results in a
flashing 0 display. Press CLR LRN. The LRN key will not
function.

The solution to this problem is to first get the pointer
back by pressing RST. Then study your program to find
and correct the error.

MEMBERSHIP RENEWALS

Is your membership about to expire? To ensure that you
will miss no newsletters, catalogs, or ordering privileges,
check the renewal table to find out if your membership will
S00n expire.

A renewal card and reminder will be sent to each member
in ample time to renew. Return the card to PPX with your
check or money order for $18. Be sure to include your
membership number on both your card and your check.

TI-59 Programming Seminar

A Texas Instruments Programming Seminar may be
coming to your area. These seminars will provide begin-
ning and intermediate programming training on the TI-59.
Classes consist of two 8-hour days of hands-on training
that begin at 8:30 A.M. and last until 4:30 P.M. A luncheon
will be served daily. You must provide your own TI-59 and
it is highly recommended that you also bring your PC-100
A/C Printer. As a service to our members, we are includ-
ing the schedule below for dates and locations.

SEMINAR DATES LOCATION
November 13/14 Detroit, Ml
November 17/18 Cleveland, OH
December 4/5 Orlando, FL

December 11/12 Burlingame, CA

To attend, send your name, mailing address, and tele-
phone number to: TI-59 Seminar; P.O. Box 10508, M/S
5873; Lubbock, Texas 79408. Also include your check or
money order for the tuition fee of $150 per person (pur-
chase orders are not accepted). Those members that
want to attend need to respond as quickly as possible as
there is a limit of 50 participants per class.

921781-922653

Membership Number Renewal Due:
100001-101982 December 15
909707-910537 October 15
910538911277 November 15
911278912141 December 15
920479-921076 October 15
921077-921780 November 15

December 15

ADDRESS CHANGES

In order to ensure uninterrupted service, please submit
address changes to PPX at lease six weeks prior to the
effective date of the change. Send your name, membership
number, old and new addresses to:

PPX

P.O. Box 53
Lubbock, TX 79408

\ TEXAS INSTRUMENTS

INCORPORATED

PPX e P.O. Box 53 » Lubbock, Texas 79408
U.S. CALCULATOR PRODUCTS DIVISION

ADDRESS CORRECTION REQUESTED

BULK RATE
U.S. POSTAGE
PAID
Permit No. |
Lubbock, Texas
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