*T1 PPC NOTES* V58, 1980,

0 3k 36 3 W 36 36 38 % 48 4 38 3F 36 3 30 3 6 46 6 3 % ®

NEWSLETTER OF THE TI PERSONAL PROGRAMMABLE CALCULATOR CLUB.
9213 Lanham Severn Road, Lanham, Maryland, 20801.

In this issue you will find a follow-up on the calendar printing contest between
the RPN and A0S programmers. Thanks to the fast mode we are still ahead. But now comes
the difficult task of shaving off a few seconds here and there. To show what can be done,
Richard Snow has investigated various aspects of the calendar program and he reports that
the TI-59 executes sometimes while the PC100 is still printing. The same phenomenoht was
reported by Roger Hill for the HP41C and its printer. Thus, says Richard, if an ADV fol-
lows immediately upon an OP 05, the program is delayed momentarily until the OP 05 in-
struction is finished, before executing the ADV instruction. The speed of some versions
of the calendar program may be increased by even 2 seconds per year by merely moving
the ADV instruction away from the OP 05 command at several locations.

I especially like Roger Hill's algorithm for determining the weekday on which a
month begins. I haven't figured out, though, how it works. I would love to see an expla-
nation of it. It could be substituted directly in our speedy calendar program and it
would save twenty steps. Unfortunately, that sequence is used only once, it is not part
of a loop, so that it saves only a fraction of a second of program execution.

It looks like the HP41C is better adapted at handling alpha-numeric data than
the TI-59 and, if it wasn't for the discovery of the fast mode, they would be well ahead
of us in the race.

In the latest issue of the HP PPC Journal, the. 1330, JAH
editor, Richard Nelson, suggest that I print a sample S ®M 7T W T O F 5
print-out of our calendar, so that anyone who wants i 202 4 005
to try to improve on Roger's and Palmer's programs R = R~ T I T O T
could have some guidelines. So, here it goes. 12 14 15 18 17 12 149

By the way, I would suggest, rather than take 20 21 22 23 24 2SR5
the time of just any year, to make the program so 27 s 29 30 31
that it prints several years in succession. One
could then take the average running time over the s Gar —
years 1976 through 1980 as the actual time. This - iFoits "E§
method is fair and more accurate. =omo T W T f E

As far as accepting the other challenges - e - - i f
proposed by the RPN programmers, I have received qf ? = ‘? o _: ‘?
consent from several OAS programmers to accept o1t 12 1% 14 15 16
the challenge on alphanumeric sorting: write a %? 1o }? R -
program that sorts in the shortest possible time o TN G ~ R
99 five-letter words stored in registers in
reverse order, (the worst case) and in correct v ——
order. (the easiest case) No print-out is needed,
just let's see how fast it can do program exe- 35&%&%5&@;253?%3&3??1??2'
cution with your favored sorting algorithm. Of %ﬁﬁéﬁfﬁﬁ}gﬁggyg;;;:: ..........
course, you print it out after the sorting is Egﬁgfﬁﬁﬁfﬁﬂﬁﬁfifﬂfifﬁfx:: ...........
completed to verify its accuracy, but let'’s %Hﬁghsafﬁgziwﬁﬁﬁaﬁﬁﬁﬁaﬁﬂff? 5 - &
not include the printing time. ﬁgﬁfwmmm'“"dwmﬁﬁﬁ{aﬁéi' o8

Somebody gave me a problem that @as me %¥§#Edﬁifgiéﬁﬁmuuaw ......... -9 -10
completely stomped: "?roduc? a list of 1qteger5» #ga;muﬁﬁwﬁfﬁuzﬁnﬂhRkhhm.d Rosedaie. . e-.10
between two predetermined limits.'Randomize' them BIDDING SYSTEMS, Richard Jameson.. T
in such a way that there is no repetition. In other g%%f@flﬁyfiﬁﬁTfTTT §t:
words, each 'randomly'’ generated integer is unique. CINCIAL SvaTove REPGRT, Vernon k. Jacob 1
A minimum of 100 different integers are required ﬁ%&ﬁﬁ?ﬁﬁ&%&ﬁéﬁ%ﬂ??::: R

. . , . TI-57 LISTING ON A T1-59, Bil1 Skiliman.. .13

but any larger series is accepted with gratitude. RECURSIVE SIMPSON RULE, Norman Herzberg.. 14215
I will publish the best ones, of course. i%%;ﬁ?&&%%&nfkixhﬁxP“ Tl
Now, just sit back and enjoy this issue. I CROCILER BASIC TO TI-G8, 1L 111 e

hope you do.
Maurice E.T. Swinnen
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CALENDAR CONTEST.- The July-August 1980 issue of the PPC Calculator Journal (which
arrived at our offices in the beginning of September) carries an
article and program by Roger Hill on a fast calendar by means of the HP41C. It takes
that program 2 min 17 sec to print one full year, clearly beating Panos Galidas' pro-
gram of 2 min 32 sec. But, unknowingly to Roger, that same week I sent out our issue 7
with Palmer Hansen's version of Panos' program in Martin Neef's Fast Mode. That one is
still the champion with 1 min 31 sec to print one full year.

Roger also computes the absolute minimum time the present HP printer will need in
order to print the equivalent of one full year printing. That means, load the registers
with garbage and print, nothing else. Palmer calls it "to keep the printer printing in
a manner analogous to the old rule we used with drum type computers in the early 1960's
where the rule was to keep the processor multiplying! Roger's estimate of an average
of 62.46 lines per year for the HP41C-printer combination leads to the following esti-
mate for the TI-59/PCIl00A:

62.46 lines X 15 seconds

- 72 seconds for normal mode and
13 lines

62.46 lines X 15 seconds
26 lines
By comparison, the theoretical minimum for the HP41C should be, using Roger Hill's
figures:
62.46 lines X 73 seconds
106 lines
Palmer arrived at these figures by running specific sequences both in normal and in
fast mode and noting the time differences.

The foregoing would seem to imply that fast mode will be required if we are to
stay ahead in the calendar print competition, but that we don't have much of an edge.

Palmer also sent me a recent PPX submission of a fast calendar version in which
he demonstrated the use of code 46 as a dummy operator. He submits for discussion in
the TI PPC NOTES the following:

"v5n6p3 reported that the IND command (code 40) could be used in place of the CE
command (code 24) as a dummy operator to avoid clearing error indications. The INS
command (code 46) can also be used. The use of it would seem to have the advantage
that it will not typically be used for any other program function, and that "insert"
appropriately defines what is being accomplished. Of course, either the IND or the INS
commands must be synthesized, say be the sequence RCL 46 BST BST DEL SST for the INS
command. While working on this technique I found that a synthesisez IND command (code
40) after a GTO0 (code 61) converts the sequence to the equivalent of a GTO*.(code 83)
Similar equivalences seem to apply for other merged codes. I challenge the reader to
find a use for that feature."

Richard Nelson, the editor of the HP PPC Journal, adds a note to Roger Hill's
article, saying that "if the TI-59 programmers want a real challenge, then...". I am
sending copies of that challenge to many of the active members and will ask their
advice about it, if we will accept the challenge and under what conditions if any.

I will keep you informed.

As was to be expected, I didn't even have to wait till issue 7 was mailed. Even
before that I received "oh's and ah's" from the Snow brothers, obviously very impres-
sed with Palmer's latest scoop.

Richard Snow even sent me his version of a fast calendar. Although he didn't
shave off any additional seconds of the running time, it has some interesting friendly-
to-the-user features, such as " next month printing"” by simply pressing R/S after the
first year has been printed, or the printing of any number of months from the entry
of a starting month and the year, followed by an entry of the number of months requi-
red. Richard even takes care of card misreadings, which can sometimes take the calcu-
lator out of the fast mode. LBL E' will always be there to re-initialize and thus put
the calculatorin fast mode again.

Richard further notes that any(fast)program can be stopped only if there is a soft
display. That is, any display that can be cleared with a CE. As soon as the function
hardens the display, the program starts up again. 0ld timers, 52-User club members,
will undoubtedly remember the discussion we had about what constitutes a hard or a
soft display, both in the 52 and the 58/59. Thus, entering the mag cards causes a
hard display and the (fast) program starts running right away.

-——— - - -

36 seconds in fast mode.

= 43 seconds for the PH-41C/printer.

-*
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CALCULATOR CALCULUS.- by George McCarty, the EduCALC Publications, Box 974, Laguna
Beach CA, 92652, 254 pages, soft-bound, 1980.

This book is, in my opinion, an ideal textbook, either for class use or for self-
study, as it explains calculus in an easy to understand way. If you ever heard of simp-
son's rule but haven't got it all sifted out how exactly it works, just consult this
book and you'll never forget it. The book contains a wealth of algorithms and other
computing methods on anything imaginable that can be solved by means of calculus.

Although the book was not intended for programmable calculator use per ge, any
program can easily be written from the clear algorithms. Each section ends with se-
veral problems for you to solve and some solutions are also given.

The book is subdivided into 14 sections: 1. Squares, square roots and the quadfa-
tic formula, 2. More functions and graphs, 3. Limits and continuity, 4.Differentia§1on,
derivatives and differentials, 5. Maxima, minima and the mean value theorem, 6. Trigo-
nometric functions, 7. Definite integrals, 8. Logarithms and exponentials, 9. Volumes,
10. Curves and polar coordinates, 11. Sequences and series, 12. Power series, 13.T§glor
series, 14. Differential equations. Appendix: Some calculation techniques and machine
tricks, reference data and formulas, bibliography.

The book may be obtained by members of the TI PPC CLUB at a 10% discount from the
above address. Mention on the outside envelope "TI PPC NOTES OFFER".Send § 13.45 plus
$ 1 shipping. ( this is a 10% discount price from the normal § 14.95 + § 1.00)

MODULE SELECTOR.- Finally somebody has been using his brain and has come up with an
--------------- extremely useful accessory to the TI-58/59. This device permits
selection, either from the keyboard or under program control, of programs from up to
four modules. Thus, for example, an EE might have plugged into the device his favored
EE module, the ML library, the M/U module and the Statistics chip. His user programs
may now access any of the above four. A dream come true.

The modules are labeled 0 through 3. To select, say module 3, one would have to
code 3 77 OP 04 OP 05, followed by the normal PGM xx. Four individual Light Emitting
Diodes (LEDs) are provided, which light up when a particular module has been accessed.
Besides those four LEDs there are four additional ones, which may be controlled either
from the keyboard or, preferrably, under program control, to signal a particular situ-
ation, as a prompting indicator, such as to tell the user to enter a card or to start
a particular program sequence, or what have you.

The device comes completely assembled, with a flat cable ending in a connector
that looks exactly like a module. That one is plugged into the back of the calculator
instead of the usual module. The device itself has four sockets to accomodate up to
four modules of your choice. The module selector does not need battery power nor does
it have to be plugged into a wall socket. It derives its power entirely from the cal-
culator. Besides an automatic module selector, that is one that may be accessed under
program control as well as from the keyboard, there is "keyboard only" version, called
the manual one. Its price is about half that of the automatic one.

Prices are § 99.95 for the manual one and § 199.95 for the automatic one, but if
you send in your order with the mention "TI PPC NOTES" the prices will be reduced by
ten dollars for each model, to § 89.95 and 189.95 respectively.

The module selector has been designed and is being built by the well known Ameri-
can Micro-Products Inc in Richardson, Texas. This firm also produced the CROM simula-
tors for Texas Instruments itself, the CROM emulators, the dual-disk drive accessory
for the TI-59, the line printer for the TI-59, etc.

The device is marketed by Systems 7, 1020 Park Ave, Suite 101, Cranston RI, 02910.
The people behind both the manufacturing and the marketing are all former TI employees
and still have a perfect working relationship with that company.

I used both the manual and the automatic versions and, perceived from "an old pro-
grammer point of view"” it is "heaven on earth.

The System 7 people are very well known for production and marketing of costum
modules, such as for tax calculation, oil drilling and iInsurance computation.

So, if you just want information or to order one, write to Systems 7, NOT TO ME.
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Re-REACTION TIME TEST.- In v5n3pl3 at the end of the description of the Reaction
Time Test, I stated that it would be a good challenge

among the members to produce a general routine that would give the leading number

and the amount of zeros trailing it of a number which had the following form:

N000....000 . That is, a digit N followed by a number of zeros. Jeff Rosedale

has developed such a routine:

LBL LOG DIV LOG INT STO 00 INV LOG ) INT RIN

enter the_ngmber and press or call SBR LOG. The number in the display will be the
leading digit of the number entered and the number of zeros will be stored in ROO.
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solutions to the brain teasers.(see vbn7p5) Bob Baldassano has
these routines to get .1415924534:

COS INV LNX DMS INT RAD COS +/- 1INV COS RTN (8 steps, not counting INV)

COS INV LNX + CE LNX ) INT RAD COS +/- INV COS ( 11 steps)

And to obtain 197 he offers these two:

COS INV LNX INV LNX INV LNX Vx Vx GRD INV TAN + CE ) INT ( 12 steps)

INV LNX INV LNX 1INV LNX 1INV LNX Vx Vx GRD INV TAN + CE ) INT (12 steps)
Palmer Hansen was equally intrigued and sent these two: First to get .1415926536 :

RAD 1+ +/- INV COS 1INV INT ( 5 steps) and to get 197:

i+ + X INV LOG - i+ = ( 7 steps)

FAST MODE.-~ Palmer O. Hansen has been trying to find an explanation as to how the
fast mode works, ever since Martin Neef discovered this very useful
state. Credit goes to Palmer for having been the first one to put this thing to
practical use by writing several programs in such a way that they can easily be
used with this unique mode. One of his more spectacular ones is the Fast Calendar
which we presented in issue v5n7. Here are some more of Palmer's thoughts on the
subject:" I have been catching up on back issues of 52-Notes. I found that very
soon after the 59 came out, someone had found that the ML-16 program computed fac-
torials almost twice as fast when called from the memory module as when called from
a downloaded equivalent. This didn't seem to correspond with my earlier testing.
I had compared the run times of the diagnostic in ML-0l as called by the sequence
PGM 01 SBR... and found them to be nearly identical. Careful recheck showed a run
of 14 seconds from the module and 16 seconds from user memory, hardly the two-to-
one ratio. .I had also previously made a test of relative speeds using the deter-
minant calculation from ML-02 and found them to be approximately equal. You may ask
how I did this,since it requires a partitioning of 959.00 to download ML-02. The
answer is that, after the download you return to the turn-on partitioning, and if
you limit the size of the determinant, you can perform the calculations in user
memory, since the determinant calculations do not use the upper half of the memory,
at least for the program instructions. I tried the test again and got approximately
equal run times. Furthermore, I got approximately equal run times for computing
factorials with ML-16. After some reflection I realized that I was not returning
the calculator to user memory after downloading, say by an RST or a PGM 00. As soon
as I did I got the approximate two-to-one ratios for factorial calculations with
ML-16 and determinant calculations with ML-02. But I couldn't approach the ratio
with the diagnostic. The problem there seems to be related to the heavy use of sta-
tistics and conversions in the diagnostic. All of this leads to a refinement of
my statement on fast mode which appeared in QUIRKS on v5nép4 of TI PPC NOTES, name-
ly that fast mode puts the calculator in the same mode as when it is accessing RAM
memory for execution of the statistics and conversionss functions, or when accessing
a program in the memory module."
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SOLUTION OF THREE EQUATIONS IN. THREE UNKNOWNS, COMPLEX.- Bill Beebe, of Lilburn,
T Georgia, contributed
this excellent program. It will solve three equations in three unknowns with com-
plex coefficients. This is very handy if you do circuit analysis. ( EEs note!)
Element entry follows convention established by ML-02. Thus, the Master Library
module is required. Given three equations in the following form:

Ix + 4y + 7z = 10

2x + 5y + 8z 11

3x + 6y + 9z = 12
The digits 1 through 12 represent the complex coefficients and indicate their order
of entry.
Data are entered in registers 5 through 28, which remain undisturbed by program exe-
cution. Bill used Crammers method for solving three equations in three unknowns.
The program fits on one side of a mag card, for the TI-59. It will also work well
on the TI-58/58C if partitioned to 239.29. Both ML or EE modules may be used. ( Yes,
TI had the forsight of putting identical PGMs 04, 05 and 06 on both modules)
Instructions: Initialize, press E. This clears all memories.
Coefficients have to be entered in POLAR form, in the order indicated above.So, if,
for example, you have to enter (10 + j5)x + (=7 + j4)y+ 3/180°z you key in:
10 x:t 5 INVP-R A 7 +/- x:t 4 INVP-R A 3 x:t 180 A ( note that the last
coefficient is already in polar form, thus no INV P~R is needed)
Once entry 12 has been entered, the program automatically computes the value of the
determinant, delta, in complex form. It will place the real part in the display
and you may obtain the imaginary part by pressing x:t. The only conceivable error
condition is division by zero, but it is avoided by checking the results of delta.

If during data entry you make a mistake, enter the number of the entry to be correc-
ted and press 2nd A'. The program will come back with the number of the register in
which the magnitude is stored. Ignore this, but enter the correct value through key A.
If during entry of the last element or even while the program is computing delta, you
notice an error, simply press R/S and CLR. Then enter 12 and press 2nd A'. You will
find that the program computes delta again.

Now , if you find that there is no danger of division by zero, obtain X, Y and Z.

To obtain X, press B to obtain the real part, followed by x:t to obtain the imagina-
ry part. Do the same to obtain Y (press C) and Z. (press D)

If you use the TI-59 only, this program is more than satisfactory. But, in combination
with the PC100, you could produce a program that is more "anwendungsfreundlich” that is
one which requires much less button pushing. I use my calculator most at the office,
and it is always attached to the printer. ( I even lost the battery pack somewhere)

I am also very bad at copying long numbers correctly. So, I prefer to give that task
"to the printer, after which I cut the tape and paste it in my note book.

I re-worked Bill's program so that it will give a satisfactory printout. Do not try

to achieve OP 04 OP 06 printing. The P-R conversion uses HIR8 and will mess up your
OP 04 OP 06 printing, which in turn will distort your results. I can guarantee you,

it will look messier than the five o'clock traffic on the freeway on a rainy day.
Entry of the printer program is much simpler. Do not touch the x:t key. Instead,
enter, for example ( 10 + j5) x + 3/180° ....as 1l0A 5 B 3 A 180 C

Thus, rectangular data is always entered through A B, while polar is entered 4 C.
Once all 12 coefficients are entered the program will print delta, first the real
part, followed by the imaginary part, then X, Y, Z, each time the real part first.

The sample problem shows what to expect. If you don't want to waste all that paper,
you could eliminate printing of the input data. Simply over-write steps 018-023-028
with NOPs. (Do NOT delete, because of the direct addresses)

Error recovery is identical as in the"TI—59-only"program.
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E S

)
THREE EQUATIONS IN THREE UNKNOWNS, COMPLEX COEFFICIENTS. INITIALIZE, PRESS E
ExavPLE: GIVEN Q0+ WBIx+ (-7 + Sy + 3/180° 2 = 35/ %°
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RPN_MODULE.- Don Jones, Salisbury, NC, offers a few comments on the correct use of

some aspects of this module.

1. The translation by the module of " Print: Space, 35-84" as NOP is certainly wrong.
It should be ADV.

2. At times it may be desirable to skip a particular translation, while still incre-
menting the count of HP and TI steps, so that the original count sequence is
maintained. This would be the case when the HP ‘PRT code is skipped to avoid the
five pauses generated by the module. To accomplish this, key ADV ADV ADV OP 23
OP 28 , write in the desired PRT step, then continue to key in HP code.

3. A listing of HP-97 and HP-67 code equivalents would be helpful. The HP programs
usually list only for HP-97. Does anybody have such.a list?

4. Comments on relative speed of translated versus original programs would be in-
teresting. Has anybody ever investigated this aspect?

RE-Is converting a certain sequence into a SBR worth the trouble?-(v5nlp3) Jared
Weinberger, Bologna, Italy, has optimized the routine some more, such that instead
of 3 it uses only 2 registers and it has two steps less than the original one. (40 vs
42 steps) : ‘

LBL A STOOOR/S STOOL R/S LBLE 2 - RCL 01 + LBLD 2 X IBL C RCL
01 +/- - RCL 0L 4+ RCLOO X RCL 0L - 3 + LNX X O = RTIN

- o
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PASSIVE CROSS-OVER _NETWORKS.- (Maurice E.T. Swinnen) This program allows an audio
designer to compute the parameters of inductances
and capacitances in order to achieve the required cross-over frequencies of networks
used in loudspeaker systems. Although electronic cross-over networks are availalle
and are often used by manufacturers of hi-fi systems, the "true" amateurs, those
that swear by tubes as opposed to semi-conductors for its rich reproduction tonality,
also shun electronic cross-~over networks and prefer the passive L~C kind.
This program computes the values of L and C and the winding data for the coil(s).
A conservative DC current density of 2 Amp/mm2 wire cross section for copper wire
1s used. This value may be increased or de-
creased by changing the number at step 159.
Coil dimensions in which the inside input bass
diameter is 1/2 of the outside dia- C-I-
meter and in which the winding length 1 IL 0
is again 1/2 of the inside diameter c](ﬁ
seem to give the best results. L treble
Although only two- and three-way networks
are depicted here, you can device and compute —0
the values of networks with any number of O— —[:::}TI:Q
frequency cross-over points. , L bass
The program will fit on one mag card input ¢ -[5
and may be used with or without the printer. ©
In the latter case you will have to do a "‘4
little more button pushing. ¢ L <L, center
It goes without saying that all the loud- c
speakers have to have the same impedance.

Instructions: (see also example at the | '
c

beginning of the program listing)

l. Initialize, press 2nd E'. This clears all
memories, the t-reg and sets flag 7 if the
printer is attached.

2. Enter the amplifier power in watts and press A.

3. Enter the loudspeaker impedance and press B.| Two- and three-way parallel

4. Enter the cross-over frequency and press C. | filters, 12 dB/octave.
Required capacitance displayed and printed.

5. Enter closest normalized and available capacitor value in uF and press D.
No printer: display shows inductance of required coil in mH. Press R/S.
Diameter of required wire in mm displayed and printed.

6. Enter closest and normalized ( preferrably next higher value) diameter of
avallable lacquer-covered copper wire. Press E.

No printer: number of required turns. Press R/S to continue.

No printer: length of coil in mm. Press R/S to continue.

No printer: diameter of coil in mm. Press R/S to continue.

No printer: resulting coil inductance in mH. Press R/S to continue.
No printer: DC resistance of coil in ohms. Press R/S to continue.

No printer: resulting cross-over frequency. Press R/S to continue.
Percent difference between entered and resulting cross-over frequency.

With the printer there is no need to press R/S. All the above values are printed

with suitable descriptors.

In case of multiple-way cross-over networks the next cross-over frequency point

may now be entered. Go to step 4, above. DO NOT RE-INITIALIZE.

(Ref: PASSIVE LAUTSPRECHERWEICHEN, Burkhardt Mueller, Elrad, heft 3, 1980, pp 43-45.)

L treble

The formulas used in this program are:

f=1/ 27wV L'C (f= cross-over frequency, L=coil inductance in mH, C=capacity in
s ( ufrF
106 / 2-m-£ ¥ 2-2Zp, ( 2L = loudspeaker impedance in ohms) C in uF

109 /(2-1-£)? ¢, coil impedance in mH.
2.p / ¥ 8.-mP+Z;, in which P=amplifier power in watts, d= wire diameter in mm.

oI S T S I 9
]

dz-n / 4 (mmz) wire cross section (OVER)



TI PPC NOTES V5N8P8
CROSS-OVER NETWORKS, cont)

2 P g
!?= L/ 33-N° (mm) f= winding length of coil, N= number of turns
Rd= 12-f-N./ 5600-d? (ohms) coil DC resistance,

2.5 L
N = - (number of turns)

(d/2):2:m

33-10°°
0.6

A% = (f; - f3) + 100 / £f; in which f;=required f and fp=resultant freguency.

The voltage requirements for C are 2.-m-V 8'P-Zp (volts) in which P in watts and
21, in mH. This would be easy to add to the program if needed.

INITIALIZE 2ND E' *~=----=-===-=-~--

P=60, ENTER 60 A
LS IMPEDANCE 8 B
FREQUENCY 500 €
C INUF

NORMA( IZED C 30 D
L-COIL MH

D-WIRE MM
NORMALIZED D .9 E
# OF TURNS

LENGTH COIL MM
DIAMETER COIL MM
NEW L-COIL MH

DC RESIST COIL
NEW FREQUENCY
DIFFERENCE %
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FREQUENCY 2000 C
C IN UF
NORMALIZED C 10 D

L~COIL IN MH
D-WIRE IN MM
NORMALIZED D .9 E
# DF TURNS

LENGTH COIL IN MM
DIAMTR COIL IN MM
NEW L-COIL M
R-COIL IN OHMS
NEW FREQUENCY
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SUPERPLOT II.~ The Snow brothers, Robert and Richard, wrote this program last year.
---------- - It has been circulated among the members of the local club and also
among some of my friends in Germany. It is about time it is published in the TI PPC
NOTES! The Roman II, of course, means that it is an enhancement of Superplot, the
fantastic program written by Don O'Grady and contained in the Math/Utility module.
As opposed to Don's program, the Snow version has less program steps: 239 vs 444.
This way it allows the user to put in more and longer functions. Speed is about at
par with MU-05, allowing for one being in module and the other one in user memory.
But its main advantage is that allows not just ten functions as MU-05 does, but ANY
number of them !
To put in your own functions is extremely simple: just press E and BST once.
You will see the code for LRN (31).Overwrite that one with the first step of your own
function. Use the same rules as the ones for MU-05: When the program calls the user-
defined subroutine, x is in the t-register; when the subroutine is completed, the
alpha code for the plotting character should be in the t-register. The f(x) should
then be in the display. (see manual page 20)
The only difference with these rules is as follows:
End each subroutine with D, instead of with RTN as is done in MU-05. End the last of
of your subroutines with RST. Do not start each routine with a label as in MU-05.
Instead, simply write all your subroutines in one long chain, with D as a separator
and RST at the very end.
Then, to use the program, that is to enter the different parameters, do as
follows: Enter initial x-valye and press A.
Enter x-increment and press R/S.
Enter y-minimum and press B.
Enter y-maximum and press R/S.
Enter the number of points to be plotted and press C.
Enter the number of tapes desired and press R/S.
In the example, two functions are plotted simultaneously: sin(x) and sin(x) / x
Both are plotted in radian mode, starting at -4m. The x-increment is w/8 while the
y-limits are -.25 and 1. The number of points is 60 and we want just 2 tapes, which
get pasted side by side to reveal the entire plot.

For sin(x) plotting we use "e", code 54, while for sin(x)/x plottlng we emplog the
"0" symbol, code 81. (just to be different, friends, no other reason) Both subrou-
tines are written in one, long chain, following LBL E, steps 232 to 253.

will always be plotted first. The program start plotting automatically after the last
entry, i.e. number of tapes desired.

If you write only one, single subroutine, conszder that one to be "the last one”
and consequently end it with RST.

Record the entire program on one bank of a mag card.
The key strokes for the example are:

4 +/- X w = press A

T ¢+ 8 = press R/S

.25 +/=- press B

1 press R/S

60 press C

2 press R/S

SEE PROGRAM ON NEXT PAGE.

- - — o wan o wnaf
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TAX COMPUTATION MODULE.- The Tax Management Inc., 1231 25th Street, NW, Washing-
--------------- ton DC, 20037 sent me a flyer, announcing the availabili-
ty of two tax calculation modules: the Federal Income Tax module and the Estate Tax mo-
dule. The first one computes regular income tax, maximum tax on personal service income,
income averaging tax, minimum tax, alternative minimum tax, medical expense deduction,
earned income credit, etc, while the second one specializes in marital deduction, fede-
ral estate tax, interrelated marital and/or charitable deduction amount, current value
of portfolio investment , etc. Both for use with the TI-59/PCl00A. No prices given for
the modules or the accompanying manuals. I have not seen these modules, nor do I know
the quality or lack thereof. Please write to the address above if interested.
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LABELS-TO-DIRECT ADDRESSES .~ In v5n7p2/3 we presented John Worthington's program
-—- by that name. Lots of favorable comments have arrived
here. But at the same time, some members question the wisdom of publishing the other
three programs we have received so far. They claim "not everybody is that fanatic a-
bout it." So, I have asked the printer to produce a nice, presentable package of the
three programs in guestion. If you want them, send me a letter or a card. The descrip-
tion of them follows:
Labels-to~Direct-Addresses Conversion Routine. Panos Galidas, Rockville MD. Five pa-
ges of instructions, two pages of program listing in 50% reduction format. Instructions
also contain the algorithms the program is based on.
Label-to-Direct-Address Program Aid.- Richard Snow, Vallejo, CA. A 27-step routine com-
putes the address if you don't mind entering the print code from the keyboard. Other-
wise a longer program will do everything automatically. Two pages of instructions and
three pages of full-size program listing.
Optimizing a Program? Let the Calc' Handle it.- Jeff Rosedale, Yorktown Heights, NY.
Four pages of full-size text and program listings. Instructions, examples.

I'll send you this lé-page compilation by first-class mail for § 4.00 US. Members li-
ving outside the US (except Canada and Mexico) please send an extra dollar if you want
it air mailed to you.

———— - -




TI PPC NOTES  V5NSP1l

MORE QUIRKS .-~ Patrick Acosta, San Antonio, Texas, has been experimenting on his
TI-58C with some very unusual behavior. What follows is a abbrevia-

ted version of his description of those quirks. I found that everything works as

well on a simple 58 and on a 59.

The special sequence from the keyboard used in all the different quirks is:

STF IND 3 LIST (NOTE: this is not 03 but simply 3.)

The above sequence, from turn-on, will put the calculator in a true FIX 9, not a
floating point state.Noteé, when the printer is connected and you turn on the TRACE
mode, how all your entries and results are printed.

In the 58C, when turned off, the FIX state is always preserved, but not this one.
Instead of 3 you can use any single digit, provided the contents of the corresponding
register is equal to or less than zero.

It is also possible to set several, or even all flags by means of this sequence.

USe © STF IND 3 INV ( remember NOT 03 but simply 3 )

Flags will be set according to the following rules:

9 8 7 6 5 1 Flags
2 1 0
}
dl d2 d3 d4 ds is the # in the display, with dl = MSD ( most signifi=-
cant digit)
If dn = 0 mod 4, no flags are set.
If dn = 1 mod 4, the corresponding bottom flag will be set.
If dn = 2 mod 4, the corresponding top flag will be set.
If dn = 3 mod 4, both flags will be set.

Note to newcomers: The above notation might not be familiar to you. It is best explai-
ned by means of an example. If dn= 7, then we divide 7 so many times by 4 until the
remainder is less than 4. Here it becomes simply 3. So, both top and bottom flags will
be set. Thus, 3 mod 4 means : 7 divided by 4 = 1. The remainder only is of interest

to us here: 3.

Note that only the MSD will control the setting of the flags. As an example:

33333 STF IND 3 INV will set all flags.

11111 STF IND 3 INV will set flags 4, 3, 2, 1 and 0.

22222 STF IND 3 INV will set flags 9, 8, 7, 6 and 5.

22111 STF IND 3 INV will set flags 9, 8, 2, 1 and 0.

The number in the display need not have a minimum of five digits:

33 will set flags 9, 8, 4 and 3.

1444233 sets flags 4 and 5 only.(Only the MSD control the setting, here 14442.

5677 will set flags 4, 8, 7, 2, 6 and 1.

The sequence 22 SIN INV SIN STF IND 3 INV CE gets you in ROM. If you now
press LRN you will see 7992 00. Putting some program steps in steps 7992, 7993....
will show you key codes elavated by 6. But 1f you first pressed GTO 000 and put the
program steps starting at step 000, you will note that the key codes have been redu-
ced by 10. ( Do not press RST for GTO 000. It will kill this special state.)

This sequence leaves a lot of room for experimentation. For example, press

I+ 22 SIN INV SIN STF IND 3 INV LRN and you will see at steps 7992....
the first steps of the INV P/R program, which in ROM follows the I+ routine.
Writing code in steps 7992 to 7999 will put the code in steps 312 to 319 (reg 20)
BIDDING SYSTEMS.- Richard Jameson brings to my attention the availability of special

- programming systems that help those who are doing "bidding for jobs"

as a regular, professional activity. These programming systems are on mag cards and
come with extensive documentation how to use them. In the BIDDING system there is a
PHASE I and a PHASE II system. Additionally there is a system called JOB COST and ano-
ther one called WORKING CAPITAL. For more information and prices, write CAL-Q-TECH,
262 State Street, Augusta, Maine 04330 or call (207) 622-7183.

- —— - - —" i o o St o . g T . i b S S T S 4270 > ™
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The first four books are available from Herbert A. Luft, P.0. Box 91, Oakland Gardens,
N.Y. 11364:

* Astronomical Formulae for calculators, by J. Meeus, 185 pages, 1979, soft-bound,
limited supply only, European import, $ 8.50.

* Mathematical Astronomy with calculators, by A. Jones, 254 pages, 1978, $ 15.95.

* Practical Astronomy with your calculator, by P. Duffett-Smith, 208 pages, 1979,

cloth-bound at $ 22.50, soft-bound at $ 7.75.

Positional Astronomy and Astro-Navigation made easy, by H.R. Mills, 267 pages,
1978, a new approach using the pocket calculator, $ 24.95.
* Calculator Navigation, by Mortimer Rogoff, 417 pages, hard-bound, $ 24.95. Topics cove-
red are coastwise navigation, sailing, celestial navigation and Loran. Statistical
approach to many of the classical navigational techniques. Publisher: W.W. Morton & Co.,
500 5th Ave, New York NY, 10110.
Syhnthetic Hydrograph Computations on small programmable calculators, by Thomas E.
Croley i1, 236 pages, hard-cover loose-leaf, $ 12.00. Publisher: Institute of Hydrau-
lic Research, The University of lowa, lowa City, lowa, 52042.

Harrisson and published in Electronics. That last part of the information was
wrong: It was published in Electronic Design. The date of publication mentioned i correct.
May 10, 1980. My apologies to Fred Fullam and the many others whom | managed to confuse
utterly.

for Electro-Optical System Design, has consistently published good programs to

be used on both RPN and A0S calculators. The main promotor behind the calculator column
has been Dr. Robert Pitlak, who is presently with Inrad, 181 Legrand, Northvale NJ, 07647.
Some of the programs have used very sophisticated techniques, such as iteration. Once in
a while, though, | see offending sequences, such as SBR A, where a simple A would do as
well.

In the August 1980 issue of EOSD, Robert publishes a program called SHG Phase-Match
Angles, to be used on the Ti-59. EOSD is a Kiver/Cahners Publication, 5 South Wabash Ave.,
Chicago 1L, 60603, tel. (312) 372-6880.

name. It is a monthly review of new computer programs, products
and services for financial and tax advisors. Mr. Jacobs is no newcomer to this business:
He is also the editor of Tax Angles, a monthly strategy newsletter for the general public;
he writes a monthly column on taxes for Private Praxis, a publication for doctors, and
another one for Real Estate Intelligence Report, a newsletter for real estate investors.
His book The Taxpayer's Counterattack was published by Kephart Communications (1979) in
Alexandria VA. Mr. Jacobs is also the president of Syntax Corporation, the publisher of
the Financial System Report. If you are interested in all of this, write Syntax Corp.,
L500 West 72nd Terrace, Prairie Village, Kansas 66208 or call (913) 362-9667.
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ber, is a patent specialist with
the Harris Corporation, Broadcast Products Division, P.0. Box 4290, Quincy IL, 62301. Ed
has written T1-59, HP-67/97 and Basic language programs to compute coverage in broadcas-
ting for the FM and TV channels. His compnay makes this 28-page article available free to
the Braodcast community. In his program Ed uses a rather unique method to curve fit an
emperical family of curves, such as the FCC 50,50 field intensity charts. The problem pre-
sented to him was a curve fit to a long polynomial, which is, of course, rather impracti-
cal to be evaluated manually. Ed will be glad to correspond with anyone who may be inte-
rested in his method of arriving at the curve fit equation.
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of ounces is in ROO:
..... RCL 00 + INV INT OP 10 ) INT X 13 + 2 = R/S
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TI-57 LISTING ON A TI-59.- We have had SR-52 and SR-56 listing programs in previous
issues. Now Bill Skillman has written this one for TI-57
listing. Somewhere else in this issue you will find a speedy factor finder program
for the TI-57, which I listed by means of the present program. Doesn't it look neat?
The following instructions apply:
1. Read the two mag cards, banks 1 through 4.
2. Enter the starting step and press A. The digit "1" will flash in the display.
DO NOT PRESS CE OR CLR TO STOP THE FLASHING. If no entry is made, the default
starting step will be 00.
3. Press key with the same function (name) as on the TI-57. The only exceptions are:
for c t. press CP
for o2 press E (prints e?)
Non-merged codes are printed immediately. Merged codes display first a steady O.
Then press digit 0 through 9 followed by R/S. Merged code is printed entirely.
INV is a special case: press INV before main code. The digit -1, flashing, is dis-
played, without printing. When subsequently the main code is entered, both INV and
the main code are printed.
Numbers are entered by first pressing D. A steady O is displayed. Enter numbexr fol-
lowed by R/S.
To return to normal keyboard control without flashing, press LRN twice.
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RECURSIVE SIMPSON RULE.-~ Norman Herzberg, Princeton NJ, who is the author of this

program starts his letter as follows:" This is really a fan
letter. What good things keep coming from you! Keep up the good work." Of course,
flattery will get you into the TI PPC NOTES any time. Keep those good letters coming,
Norman! This program might seem similar to others you have seen before. You will soon
detect that it is just a little different. Especially when you start checking its speed.
It is indeed very fast and very accurate. This program does Numerical Integration. To
be just "fastidiously technical”, it uses Rhomberg acceleration of Simpson's Rule to
achieve accuracy on the order of the 8th power of the step size.

Let us briefly review what is meant by Numerical Integration. Suppose you want
to integrate a function f(x) for x between t, and t;. For a "step size" h is selected
and then the function to be integrated is evaluated at the points x=t,, then x=t,+h....
until we reach x=t;. Then some formula is applied to the function values to get an
estimate of the value of the integral. If the programmer has been careful, he/she will
be able to estimate the error made in using the formula. This will depend on the com-
blexity of the formula and on the step size h. Complex formulas and small step sizes
yield better estimates. Given a program, and so being locked into a formula, the only
way to get a better answer is to use a smaller step zize.

The novelty of this program, besides being an extremely compact one for the
great accuracy which it yields, is that it is iterative. Each successive pass through
the algorithm decreases the error by about 1/64. Moreover, unlike all the other pro-
grams I have seen, none of the computation is wasted. All of the previous computation
is used, and needed, to obtain the next estimate. The net result is that, if the user
wants greater accuracy he/she must wait only about 1/2 of the time a non-iterative
method would demand. Moreover, the change between successive iterations is a good
guide to the actual error being made. Since the author's method is a bit opaque (his
own words and admission) he has included an error estimate (free): after each pass
look in the t-register. In case the explanation is unclear,
= > enter t0
= > enter tl
> evaluate first estimate
= > continue first estimate.

Note that half the total number of steps used to evaluate the estimate is
briefly flashed after pressing C. The iterative nature of the program allows to save
half of the necessary new work, by reusing the old. To see an estimate of the error,
look in the t-register after any iteration.

Finally, to get yet greater accuracy one could use the following formula:

Ol tw
1

Inew + ( ( Inew - Iold ) / 255 ) . Norman says that there are an infinite number of
such formulas . He stopped with a formula that is exactly correct for polynomials
up to degree 8. The next formula would be for degree 10, etc.

This program was adapted from one Norman once wrote for the SR-56. Yes, he
managed to squeeze that one into 74 steps, leaving 26 steps for f(x).

Norman would like to see some speed trials conducted against any other program
you may have. A good benchmark would be to see what the integral of e~x? is from .5
to 1.5 to 10 places. Or choose your own benchmark.

Norman proposes a very interesting benchmark himself , by using the so~called
elliptical integral:

E(k) = n/2

0 // 1 - k2 sin? (x) dx

The circumference of the ellipse with minor axis=a and major axis=b 1is 4+b-E(k)
where k? = 1 - (a/b)2 . To test the program check that E(1) = m/2.
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RECURSIVE SIMPSON RULE— by Norman Herzbenrg.

O —
[

L T
-

]
9
3
n

b

102, 4001465
L 4001464793
LOGLITERETES

T L L

W e R Rt WA

—

IR IR A

102 4UUﬂDﬂﬁ
[

drx Thes 0]

o 3
-, 0O00Z2evETE

-

102,04
L 40000001103
-, 1000004733

a
J
Q

oD

102, 4
L 4000000033
-, O0O0O00aTS

[}

[y ey

102, 4
. 4000000012
-, 10QOoonna:

T D DT
-

e

) [ e

s

e

-
s

b 2R ALY )
PO ]

[ X0 5%

2 EE
Z RTH

SPEEDY FACTOR FINDER FOR THE TI-57.-

Bill Skillman translated his SR-56 speedy factor finder into
suitable 57ese. Achieved times are not bad at all:

987654 EE 3 + 321 = INV EE resolves into 3, 17 and 379721 in
2 min 29 sec.

103569859 resolves into 463, 467 and 479 in 1 min 55 sec.

User instructions:

1. Enter program.

2. Enter integer, press RST and R/S.
Factors will be displayed in ascending order. Press R/S each
time to display the next factor. Last factor will be display-
ed as a negative value.

Repeat 2) for next integer.
Registers used: 1 used =-No

2 trial divisor
9 t-reg
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he flrst saw the programs by that name in v5nl he '‘was
charmed by the eloquence and dismayed at the inconvenience of having to key-punch a
different card for each of the programs of the Master Library, (or any other module)
So he set out to write a UNIVERSAL PROGRAM that can be used with any program in prac-
tically any module. It will simply print as a descriptor the user-defined key you pres-
sed to enter your problem. It further has a print out of the module number and name and
the number of the particular program you have accessed.
Jerome had an initializing step in the original program he sent me that | found ''not
too friendly to the user.' It said "partition 9 OP 17." Then it said '"Select PGM and
enter nn SBR PGM.'" As he had a few steps steps left over | wrote an automatic parti-
tioning command under his LBL PGM. |t saves the user five key strokes each time.
Record this program on one card side with the normal turn-on partition 6 OP 17.
User instructions:
1. Read-in the program, one card side.
2. Select the program in the module you have plugged in and enter nn (PGM #) SBR PGM.
3. Make entries in accordance with program library instructions.

NOTE: | realize that this ''universal program'" will not necessarily work with any and
all the programs in any module. Some programs require a partition that will
interfere with this one. In others, the simple print-out of the user-defined
key will not suffice. Again, some modules have their own print commands al-
ready written in. But in the great majority it will constitute a '"quick and
dirty' solution and enhance the module programs greatly.
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DIAGNOSTIC. - (Re-v5n2p9) Marion Brown has found that:

1. You need to press ULk or enicrr a zero after reading card side with
b +/-, if you want the test to flash zero. Otherwise it will flash -4,

2. If somehow a code 31 (LRN) gets into the program, the counter will
barge right ahead and stop at 959. In other words, it fails to pick up an (erroneous)
code 31. It will pick up any other code, though.
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gram in Basic to ”cross compile Basic to TI-59.'" The
Basic listing costs $12.00, the documentation an additional $ 8.00, while a TRS-80
Level Il casette with the listing costs $ 15.00.
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See you next time, 6*’”‘*‘“““\\



