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Newsletter of

the Tl Programmable Calculator Club.

Recently, in vbn2pl, US Patent # 4,153,937, | hinted at possible hidden gold in
the TI-59. John Worthington has found some of it. John has a 59 and found at least two
58's at the office that list key code 21 as "Hi*" (yes, that is HIR IND) and keycode 26
as "X!". (yes, X-factorial) On run-of-the-mill calculators both list ''2ND".

So, put in user memory the following short test program: LBL A STO 00 CLR X:T ''21"
0 RTN LBL B ''26'" RTN (Remember to put in ''21" as STO 21 and subsequently to delete STO)
User instructions: 1. Enter the number to be stored (or summed, subtracted or producted,
or divided) into the HIR and press X:T. 2. Specify the HIR operation (e.g. to product
HIR 8, write 48) and press A.

To use the X! routine, key in any integer and press B. For example, enter 5 and press
B. If the display says 120, you got a winner. Otherwise, forget it. |f you have a winner,
though, please drop me a line and tell me what the manufacturing date is, such as ATA....
| will publish the results of this survey.

As treatened in vébn6/7, | went on vacation to see the little village in Belgium |
was born in some fifty-five years ago. | met all the friends from TI-SOFT, the fantastic
sister publication in Kapellen, Belgium: the dynamic Thomas Coppens and his friends Jean
Verswi jvelen, Annie Debaere and A. Broeckx. Because PPX in Lubbock has not provided them
with any programs as yet (save the ones sent by me directly) TI-SOFT keeps an extensive
library of programs at hand for its European members. | broughtwith me a selection of
their best ones. Copies of them have been sent already to reviewers in the States and
we will publish as many as we can.

| also met Lars Hedlund of our Swedish sister publication PROGRAMBITEN. | agreed
with him that | will publish as soon as possible a listing and instructions for all the
routines that supposedly will go into our own module. This to give members a chance to
comment on them. However, writing the newsletter itself eats up a large chunk of my free
time. | would like to delegate the authority on the module to somebody (or to some group)
preferrrably here in the States.(l am not prejudiced with repect to foreign members.
Coordination is easier and mail goes faster here in the States). Please write me if
you or your group feels they can handle this job. | would be very grateful.

Tom Coppens brought to my attention a fantastic book published in Belgium and writ-
ten in English, Astronomical Formulae for Calculators, by Jean Meeus. As | saw the enor-
mous interest this book would attract among our US members | bought one hundred of them
and Tom arranged to send them over by surface mail. The full description of this book can
be found on page 11 of this issue. Because our dol-

lar made a rather strong showing in Europe, | was (e s 1530s |
able to buy those books at a favorable price. You TR 7
may send for your copy at $ 10.00 each. Please add A oo 3
$ 2.00 for first class mailing costs. R st Camearnton v
Several members have complained about the keys v s b A -
on their calculator. Some of them miss often, D kYIS, Taim satl mamoc -3
while others require herculean force to make them Pt o By iy + A T
perform. Others still are so sensitive that merely OO
touching them produces a string of identical digits R AT O DO S i et oos 3t
across the display. The simple solution is, of IR DINRS, o $rvomon seesemsemsriomomssiosees 14
course, to exchange the calculator. But that costs T T O v, Job Frudt o 18
you $ 53.00 each time. Does anyone know how to R At U on O T4

disassemble and clean those keys?

Maurice E.T. Swinnen



Dear Maurice,

| was sorry to hear about your Annie passing
away in June.

T.J. & 718 other members.

I was really touched by your outpouring of
sympathy. I am unable to thank each of you indi-
vidually. But let this short note serve as such.
It feels good to have so many kind friends, es-
pecially at a time like this. I thank you all
from the bottom of my heart. Maurice.

Dear Mr. Swinnen,

In vSnip2 you mention the existence of sever-
al printer sensing routines and in vén2p16 of se-
veral peel off routines, Could you publish some
of each in the newsietter.

Also, in v5n8p3 you list some devices produc-
ed by American Microproducts, Inc. What are exact-
ly CROM simulators and emulators? Are the disk
drives and line printers {(which should not be con-
fused with a PC100?) compter-liike peripherals, but
for the T1-597 If these accessories are being mar-
keted, where can | write for further information?

A.C. Rochester, NY.

The printer sensing routine that readily comes to
mind is : 20 OP 07 OP 19 CLR. If you put that at
the beginning of your initialization routine, it
will set flag 7 with the printer attached and not
when the calculator alone is used. It is a simple
trick to check flag 7 to go to a print sequence
and to stop if flag 7 is not set. I also talked
about printer checking routines in v5nlp2 and

the PPX newsleter had something about it in
vol.2, issue 3, page 1.

American Microproducts is situated in Richar-
dson, TX. About a year ago they announced with
lots of fanfare that they were going to produce
(and market) a four-module selector. They even
had a manual and an automatic one that could
be called from a program. I used their proto-
type units for two weeks and found them OK. So,

I put my findings in the newsletter, which prom-
pted lots of members to inguire at American Micro-
products or at their marketing division System-7.
Many members complained later to me that they re-
ceived no answer whatsoever. The only conclusion
I can come to is, that I have been tricked in
permitting the TI PPC Club to be used as a mar-
keting survey guinea pig. I apologize and I vow
it will never happen again. After almost a year

I am still waiting for word if they are going to
market the four-module switcher. I will not pub-
lish the address of American Micropr~ducts here
until I am assured that they are serious about
the matter. In the mean time, if you want to in-
quire at System-7, please call Mr. Harvey Sperber
at 806-792-2657. He should be in a position to
give you information. As to the other peripheral
TI-59 devices, I have seen pictures of them but

I am not at all sure if they are available on
the market. I have never seen one work. ED.

Dear Mr. Swinnen,

First of all, let me thank you for your
prompt appraisal of the program | had sent you

several weeks ago. | am doubly appreciative be-
cause you so graciously took so much time in the
early days of your recent.....

While | was pleased to be able to prepare a
program that filled a need, | realize that it
falls short of the sophisticated models that |}
see in LRN and PPX. At the same time, | am happy
that you suggested publication of my effort, as
amended with your help. | hope that this step
will motivate others to share their experiences
with routine problems that crop up in (their
respective professions).

Thank you again for your help and encourage-

ment.
J.W. Lancaster, PA.

Published programs should be either practi-
cal (that is help out somebody and make his daily
grind a little easier) or it should teach us how
to make good programs ourselves. Yours is a fine
example of the first category. ED.

Dear Maurice,

| was glad you finally found Fred Fish.
Please send me a copy of the Survival Manual.

B.E.Z. & 259 other members.

The first 200 copies have been mailed and
a third reprinting has been ordered. When I came
back from vacation my neighbor, who had dutifully
emptied the mail box each day, banded me a bag
full of mail you wouldn't believe. The guys at
the local post office had another surprise for
me, as my P.O. Box had suffered a slight indi-
gestion. ED.

Dear Maurice,

Among many other items, | liked very much the
"'Poem Machine'' program by Michael Malik. It does
get a bit boring after a while, though, as the ran-
dom generator tends to produce the same results
with a lot of different seeds. And then, of ‘course,
in your comments, you did something what we call in
German ''den Speck durch den Mund ziehen,' (To make
somebody's mouth water.ED) by mentioning the Snow-
Swinnen-underground versions of the saucier kind.
Why not publish them to allow the club members
serious comparative studies? If they are really
of the no-no kind, you might consider to make
them available by special request orders only.

If you have not mailed yet my (requested art-
icle) at the time you receive this letter, no hur-
ry at all, you might perhaps throw in a copy of
your infamous works...

Dr. P.W. Switzerland.

Dear P.W.,

To paraphrase the English shool boy who, when
asked to write something about the Virgin Queen,
commented "As a queen she was a great success”, I
am compelled to remark that the "proper English-
speaking and-writing Swiss doctor” has a remark-
able command of the English language.

Sure, I will publish the print code register
contents of the infamous version in a future issue.
The more that I received at least twenty five ad-
ditional requests, of which more than twenty four
came from members living in California. ED.
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FAST MODE,- Patrick Acosta. Up to now, the only generally known way of getting into Fast
--------- Mode was the PGM 02 SBR 239 method using the ML module. There are two other
ways that work:

1. STF IND 7 INV which works only from the keyboard, and

2. a programmable version using a hex keycode STF IND hl2.

Both of these methods have certain advantages over the CROM method. All three
have in common that they load the calculator's flag register, the CROM method loading
the flag register from the following octet, probably after first altering that octet,
and the two other methods loading the flag register from the display. This flag register
{ shown as register 0 in figure 19 of U.S. Patent # 4,153,937) has 16 digits. The digits
relevant to fast mode are used as explained below:

User flags escecccscececcccceees 9 8 7 6 5

User flags esescecscescacscces 4 3 2 1 0

First five digits of . 41 42 d3 d4 ds
flag register

If the digit is.....

0, 40 8 ceosecves Both corresponding flags are reset.
l, 50r 9 cceccesece The corresponding bottom flag is set and
the corresponding top flag is reset.

2o0r 6 ccevsccns The corresponding top flag is set and
the corresponding bottom flag is reset.
3or 7 secscscas Both corresponding flags are set.

The ninth through twelfth digits store the address used in any kind of jump (except RTS)

are encoded as follows: W x v 7

——ed N
octet byte

Thus, the address above would normally be 8*(WXY)+Z, except when accessing Fast Mode
when the calculator will jump to the address 8*(WXY)+2Z+1.

The thirteenth digit is called the "Program Source Flag". This digit must be
2, 4 or 6 in order to enter Fast Mode.

Digit sixteen holds the fixed-point display mode. This digit will be zero for
an INV FIX display; otherwise it will be n+2 in a FIX-n display.

Now to get into the STF IND 7 INV type of Fast Mode, enter a 13-digit number
into the display, with the 9th through the 12th digit encoding the address you want the
Fast Mode to start at, and the 13th digit always equal to 2, 4 or 6. Then press:

DEG FIX 0 RST STF IND 7 (or any other digit) INV (or B, X+T, STO, EE).

For example, pressing .00007032+4ubll= DEG FIX 0 RST STF IND 7 INV will clear
all flags and begin execution in Fast Mode at 8*(070)+3+1 = step 564 in an INV FIX dis-
play mode. Or: 2 EE 12 +/- + 3 = RST DEG STF IND 7 INV sets flags 9 and 4 and begins
Fast Mode execution ar step 001.

A few things you should watch out for:

l. You must be in DEG mode to enter Fast Mode. If necessary, you may later in your Fast
Mode program change to RAD or GRAD mode.

2. You may be in FIX 9 mode when entering Fast Mode only if the number in the display
shows no fractional part. Otherwise you MUST be in FIX 0.

3. An EE or ENG mode is alright as long as rule 2 is also followed.

4. The above procedure does not automatically reload the "command buffer register”. So
you must press RST (unless the calculator has stopped at the 7th step of an octet) to
ensure that this register is loaded immediately with the keycodes you want to execute.
Otherwise, the calculator will execute the instructions in the buffer register intil
reloaded at the end of the octet.



5. You canNOT begin execution at step 000.

6. You must have some memory in the current partition. So, do not use 0 OP 17.

7. Changing the signs of the 13-digit number and /or it's exponent will change the
FIX n display mode.

8. Using 9 as the byte within the octet (digit 12 of the flag register) sends the cal-
culator to step (WXY)*8+8. (Note to members unfamiliar with computer notation: the
asterisk is used to denote "times or multiplication’)

As a practical matter, it is most convenient to store the 13-digit number in
an available register and recall it when needed. Thus, in program memory you could write:
LBL E FIX 0 DEG RCL NN R/S. Then from the keyboard you must press E RST (This last
step could be omitted if the R/S is at a step congruent to 7 modulo 8) STF IND 7 INV,

For those who think this is still too much key punching, put LBL E FIX 0 DEG
RCL NN STF IND in your program such that the IND is at the last step of the partition.
Then you will only need to press E 7 INV. In that case, just put a CE instruction as
the first step of your Fast Mode program, to clear the error condition caused by the
aforementioned procedure.

This method does not erase your program or data or change the partitioning, as
the CROM method does. But most of the ususal rules of Fast Mode still apply.

The hexadecimal method is similar to the keyboard method, with this difference
that it can be programmed. Assuming the 13-digit number is stored in register NN, the
sequence is LBL A FIX 0 DEG RCL NN STF IND hl2. Remember that the hex key code can
only be created at the first step of an octet. Since this method also doesn't immediate-
ly load the "command buffer register”, only some of the next seven keycodes will be
executed before the buffer is reloaded. How many and which ones are executed depends on

the twelfth digit of the 13-digit number. So, to simplify matters, the instructions in
the buffer register, following hl2 are used to make the jump to the beginning of the
Fast Mode sequence.The sequence then is
LBL A FIX 0 DEG RCL NN STF IND h12 NOP GTO NNN.
The address now loaded into the flag register is unimportant. You must only be sure
that the GTO NNN is allowed to execute completely, which means that digit 12 must be
& 3. And, of course, digit 13 must be 2, 4 or 6. Note that the step following hl2 is
always ignored. Also, any keycode ending in C (2 in display) may be substituted for hl2.

The nice thing about this method is, that you may use library programs or
statistics and conversion functions, then switch to Fast Mode under program control.
Another nice feature , for calculators-alone programs, is that you may call the above
LBL A as a subroutine in your Normal Mode program. Then, when your Fast Mode segment
arrives at the RTN instruction, you return to Normal Mode at the point from which you
called subroutine A. However, with the printer attached, the calculator seems to return
in trace mode. (At ledst itdid for Palmer Hansen in one of the programs in which this
was tried.) Note that the Fast Mode segment must be the lowest level subroutine. You
still canNOT call subroutines in Fast Mode.

For the 58C , the STF hl2 works just as well, but Palmer Hansen found found
STF IND hl2 necessary on his 59. Also notice that, if you single-step past the STF IND
hl2, none of the usual methods of stopping Fast Mode will work, except RST.

You can use sequences such as SBR NNN, SBR LBL, X=T LBL ( but not GTO LBL)
in Fast Mode. But this will cause a return to Normal Mode and if you arrive at a RTN
instruction, the calculator begins execution somewhere in the CROM, usually causing a
crash.

Other methods of causing a jump in the program counter might also be sudied
for possible Fast Mode access. For instance, John Mairs' keycode translation in
v5n4/5pl8. Also, De Mees' quirk in vén3pé6 might be tried with various keycodes in the
first octet. My 58C, besides not entering Fast Mode with PGM 02 SBR 239, doesn't have
any of the CROM quirks either.

o e e e A 7 e S i P i e e i T e e B i e —— ———
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DIMENSIONS OPERATIONS. This is the fancy title we selected for the program | requested
--------------------- in vén6/7p17: a program to do all four arithmetic operations to
two dimensions entered in mixed feet, inches and fractions of inches.

From the many submissions we selected four that, in the opinion of the reviewers, had
the most plus factors: speed, user-friendliness and good programming. The selected pro-
grams are by Jules Bell from Baltimore, Ralph Snyder from Indianapolis, Mike Shanock from
Hamden, Connecticut and the duo John Worthington and Emil Regelman, from respectively
Bowie, Maryland and Eagles Landing, Virginia. (Some local members have suggested that |
use some sort of short-hand when mentionong the duo, such as 'Worthman' or ""Regel ton'',
as their names appear so often in these pages.)

I know | will bore my European friends to death with four programs that deal with
feet, inches and their fractions. They are used to and use exclusively centimeters,
meters and kilometers ever since Napoleon did away with the el, the rod, the mile , a
few of the inhabitants of France's neighbors and other, in the Marshal's view, inconsis~
tencies. But again, as with the famous (and maybe infamous) calendar programs, the feet,
inches and their fractions are of no real consequence to the majority of American and
Canadian members either. Only to some civil engineers, mechanical engineers and surveyors
will these programs offer any practical value. To the others it is nothing but a vehicle
understood by almost everybody to learn new programming techniques.

And if you think there is nothing new in these programs, find out how Jules Bell
used Program 20 of the M/U ‘module, routine B, from steps 123 to 146, to work out his
print-out logic. Or try to incorporate in your next program the t-register entry tech-
nique, so characteristic of a Worthington-Regelman program, but so seldomly encountered
anywhere else.

You will find the four programs in question on the next four pages. T1-58 users will
be gratified to find that each of these programs fits on their machines too.
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SPEEDY FACTOR FINDER.- BjBrn Gustavsson. Bjdrn didn't like the beginning of Patrick
-------------------- Acosta's SFF program in vénl/5p13. It had too much button pushing.
So he reworked the first 107 lines to reduce the manual key punching to an absolute
minimum. The new instructions are:
1. Load bank 1.
2. Press A,
3. Re-load bank 1. Display will show a 2.
L. Load bank 2. Display will show a 3.
5. Load bank 3. Display will show a 4.
6. Load bank 4. Display will show a O.
7. Enter an integer and press R/S. Factors will be printed.
If you don't use a printer, write R/S at steps 090 and 101,
8. For a new number, go to step 7.

016 02 2 032 42 ST0 043 61 GTO 064 01 1 080 07 7 096 01 O
83? 33 8 017 21 R<S 033 02 02 049 00 00 DéS 00 0 081 9% s;u 097 67 €4
902 00 O {5 03 3 034 9 CP 32 82 066 34 g8z 42 09 098 0t 01
003 76 LBL Q19 9L R-g. 235 61 GTO 067 22 INV o83 04 099 01 01
004 11 A 020 04 4 036 01 01 052 85 + 068 S9 INT 084 33 85 100 99 PRT
005 35 PGM 221 21 RP-S Q37 07 g;_ 253 01 t 069 635 x 083 0 e 101 68 NOP
006 02 02 nz22 01 1 038 »3 WO 054 85 + 070 05 S "2.6, Z I 102 61 GTO
007 71 SBR 023 &% OF 039 08 8 055 01 1t 071 D4 4 087 47 o 103 00 00
003 02 02 024 17 17 040 05 3 0%6 85+ 072 95 = Ot-g‘ g}: oy .
00? 3% 39 02% 23 CLR 041 00 0 057 0t 1 073 - 59 INT OBU A ”’—”—-&3—,05 68 N
0i0 N3 a 91 R~ 042 61 370 nsg 8% + 074 5% X 02 o e 106 68 NOP
011 00 O 027 42 = 043 00 00 0%9 53 < 0vs 0 1 091 2 oo
012 22 INY 028 01 Ot 2.2z 060 43 RCL 076 04 4 22z 1 ;
013 S8 FIX 02% 93 ADY 045 038 8 061 02 02 077 85 4+ 9 ;; it
nte 22 INY 030 99 PRT 046 06 6 062 5% = 078 01 1 Og; Rl
018 37 EMG 031 0z 2 047 04 4 D63 922 2 079 00 0 0 3
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SPEEDY FACTOR FINDER ON THE T!-57.- Bjtrn Gustavsson. Bjdrn also enhanced this one, or-
--------------------------------- iginally written by Bill Skillman and published in
v5n8p15. He used Peter Van Roy's trick in v5népl2 to speed up Bill's program further.

To list this program | used Bj&rn's "TI-57 LISTNING PR T1-59'" program in Programbiten,
80-3, pp 26-27 and 29. ( By the way, Peter Van Roy has dropped out as an active T1-57
programmer. But a new giant has appeared in the form of an Ingmar Magnusson. What | have
seen so far is impressive: A MIN/MAX program based on the Newton-Raphson method and a
calendar program for the T1-57)
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SFF program on the TI-57, B. Gustavsson, listing.
00 32 1 stp ) - Y SBR
01 15 @ olg 10 61 8 Bk 8 19 32 7 sT0 7 L % Sieo s
02 32 0 STh o 11 04 4 20 33 1 RCL 1 L 39 327 870 7
03 &I o e o 12 61 1 SBR 1 21 76  GE N i 40 33 0 RCL
04 o1 O 6 15 06 & 22 517 G107 e H 41 -33 1 INV PRD 1
05 61 9 SBR @ 14 €1 9 SBR 9 23 g4 +s- # R 42 i EQ
% _¢} g %% g 15 06 € 24 ’ LBL 43 84 /-
& =st TR - 16 61 1 SBR 1 35 ¢ B LBL 3w N 44 12 T
08 13 ' ¢t 17 33 2 RCL O N4 _ 4 _ P oml 4% g| F’S
05 €1 8 SR & 18 2z FOECTREL B 36 -6 INV EQ ECE TR B

PROGRAM LOADER, - Bjorn Gustavsson. This unique program could be a possible candidate
------------- - for our own module. It makes it possible to load programs without
going into LRN mode !!!

Instructions:
l. Enter a register number and press or call E.
2a. Enter a single code and press or call A.
OR
2b. Enter one to five codes and call/press B. Codes will not be separated.
3. When all codes are entered, press/call C.
You may now re-partition and call the entered program with SBR nnn.

Example:

Let's enter the following program: LBL A STO OO0 LBL CE RCL 00 X DSZ 0 CE 1 = RTN
We want the program to begin at step 480, so we enter 59 as the register number and
we press E. Then we enter the key codes as follows:

7611 B 4200 B 7624 B 4300 B 65 A 970024 B 1 A 95 A 92 A C

To run the entered program, first press 2nd CP to clear the loading program. Re-parti-
tion by pressing 5 OP 17. Then enter, say, 5 and press A. See 120 displayed. (you might
have noticed by now that this is a factorial program)

You can list the program by pressing GTO 480 2nd LIST. As you can see, there are a
lot of "2nd" steps in it. They will not bother the program, as they have the effect of
a NOP instruction. (with an additional advantage that it can be created at any and every
step in memory)

The "A" routine is intended for entering single codes. The "B" routine for those
that cannot be separated, such as 4201 (STO 01) or 970024 (DSZ 0 CE). This routine will
fill part of a register with "2nd" (code 26) instructions and place the codes in the
next register, in order to avoid separation.

This program could be used by a TI-57 compiler, which translates TI-57 key codes
into a program for the TI-59 and loads it ! (and runs it, of course !)

2T 056 00 00 084 52 EE 112 34 Tx 140 13 ¢
001 13 ¢ 039 45 exc | o057 e op oss 2z Inv | 113 28 LOG 140 13
n0Z 43 FCL 030 01 01 038 30 30 086 52 EE 114 59 INT 12 14 Ma
003 01 01 021 44 SuUM 039 01 1 087 72 ST# 115 42 ST0 143 %9 INT
004 29 CP u3z 0z 02 060 53 ¢ 088 00 00 116 03 144 82 WIR
005 67 EQ 033 93 061 48 EXC 08¢ 00 O 117 22 INY l4s S ML
€06 00 00 034 00 0 062 01 o1 nep ez RIN 118 28 LOG 146 i1 B
007 29 39 035 01 1| 063 £5 x 031 44 sun 119 33 & 143 o1 1
008 02 2 036 49 FRD Qs4 93 09z 02 02 120 %2 E'EW 148 00 0
009 06 6 037 0z 02 065 01 1 033 43 REL 121 22 1 145 00 @
010 11 A 038 00 0 066 42 570 03¢ 02 02 122 52 EE 130 82 HIR
011 61 GTO 29 92 PIN 067 02 02 095 94 +/- 123 84 O 131 a4 a4
01213 ¢ 640 01 062 75 - 0% 64 FD+ 124 82 HI 152 o7 par
013 76 LEL g4t 00 0 062 52 INT Q37 00 00 125 04 04 152 o5 o35
D14 11 A 04z 32 4T 070 42 FPD 098 62 OP 126 €2 OF 154 01 o1
015 62 OF 043 43 Fil ar1 02 02 n3e 30 30 27 23 23 A
a6 21 21 044 01 0J Tz o4O 100 00 0 128 43 RCL 156 an o
017 42 ENC n4s Tr BE 0T 53 101 42 70 123 03 03 2% 00
oig 01 0p 046 00 00 074 34 er- 102 01 01 130 32 T e s i
019 32 it 047 2wl 075 €5 x 93 92 BT 131 5%« 159 1% €
020 01 1 0ag 02 2 are 01 1 TG4 $e LEL 132 06 ¢ 128 43 on
021 67 EQ 049 Dé 6 077 00 0 105 12 B 13378 - 187 06 “on
nz2 00 00 0S50 44 sun nve oo 0 106 53 ¢ 134 43 o 162 00 0
023 60 60 051 0z o2 ore 75 - 107 23 CF 135 01 ¢ 185 9% <tn
024 07 7 052 43 RCL 080 03 32 108 55 = 136 %4 0 16l 8
023 67 EG 053 0z 02 081 54 2 109 67 EG 13 G 1os @2 BTN
026 00 00 54 94 4/~ | 082 23 Inv 116 01 0f 138 01 01
027 40 40 05S &4 FDs 083 28 LOG 111 15 1% 132 41 41
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DIMENSIONS (feet, inches, fractions) OPERATIONS, - Ralph W. Snyder. This program adds,
----------------------------------------------- subtracts, multiplies or divides two
(and more) dimensions expressed in feet, inches and fractions of inches.

The entry format is FF.1ISS in which FF=feet, Il=inches and $S=16ths of an inch.
Printout: Each dimension as entered is printed in FF.11SS format, followed by an F.f
printout, in which F=feet and .f=decimal fraction of a foot. Answer also given in F.f.
Optional printout: after answer in F.f,it'spossible to obtain an answer in FF.I1SS.

Run Time: about 1 sec per dimension, with printout. 1 Sec for reconversion to FF.IISS.

User Instructions:
1. Enter first dimension in FF.|1SS format and press A.
2a Enter second dimension in FF.11SS format.
b To add, press B; to subtract press +/- B; repeat 2a, 2b as often as needed.
¢ For sq.ft, press C.
For cu.ft, after step 2c, enter third dimension and press C.
d To divide, press D.
3 Optional after steps 2b, 2c or 2d, press R/S for reconversion to FF.11SS format.

Example:

Suppose you want to add 2' 6 3/4' to 3' 2 7/16'". (remember to mentally convert fractions
of inches to 16ths of inches. So 3/4' becomes 12/16")

Enter 2.0612 and press A. Print outs: 2.0612 and 2.5625 (the last one is F.f format)
Enter 3.0207 and press B. Print outs: 3.0207 and 5.765625 (sum in F.f format)

To reconvert the result, press R/S. Print out: 5.0903 or 5'9 3/16"

To subtract say 3' %' for this result:

Enter 3.0008 +/- B. Print out: -3.0008, 3.041666667 (input in F.f) and 2.723958333

(the answer in F.f format)

To reconvert the answer, press R/S. Print out: 2.0811 or 2' 8 11/16".

Suppose you want to multiply 4' 8 5/8'" with 3' 2 7/16".
Enter 4.0810 and press A. See sample print out.
Enter 3.0207 and press C. Press R/S to reconvert.

Suppose you now want to multiply this result by 3' 6 3/8',
Enter 3.0606 and press C. To reconvert, press R/S.

Suppose you now want to devide this result by 3' 6 3/8'".
Enter 3.0606 and press D. To reconvert, press R/S.

All print-outs of the examples are shown below with the program listing.

Derivations as follows:

Ss 25 21]

o9 x .SS|1+

_ 11 Ss II 100" L . IT I g II.5S+.SSx21/h
F.f-FF+E-+——E]“-FF+——]2+———]2 -FF+-—]2+ 75 = FF¢ 12

.fx12 - oi nix16 ofx12 - oi -ix 016
FF.IISS = F.f - . + 300+ 100 x 100 100 100 ¥ T 100

ofxlz oi l" 016) = ofxlz - oix 0811 .f = decimal foot
FF.IISSSF-»W--—-(:—LBB——— F+ - , where

and .i = decimal inch generated by .fx 12.

=F +

Note that conversion and reconversion is programmed in 16ths mode. That is, limit on
fractions is 16ths, and all fractions with denominators less than 16 are changed men-
tally to 16ths before entering. However, if your particular discipline requires you to
work more with either 8ths or bths, it is possible to reprogram for those alternatives.

Mode. Steps 018 through 021 (conversion) Steps 096 through 098. (Reconv.)
16ths 2 1 DIV 4 .84
8ths 2 3 DIv 2 .92

bths 2 L4 NOP NOP .96
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DIM.OPS. Ralph Snyder, program listing.

2.0612
2.562% 037 326 LBL 075 99 PRT
3, 0207 gg? :2 kBL 038 12 B 076 61 GTO 093 22 INY
3, 203123 002 99 PRY 039 %3 ¢ or7 00 00 094 59 INT
3. 763625 003 75 - 040 16 R 4 095 6% x
3. 0903 004 33 ¢ 041. 85 + 096 93
005 22 INV 042 43 RCL 080 76 LB 097 08 ¢
-3. 0008 006 $9 INT 043 01 01 08l 17 B 098 (04 4
-3.041666667 007 ?% - 044 B4 O 032 7% - 099 _.: )
2.723958333 008 53 ¢ 045 99 FRT 083 53 ¢ 100 &5
20811 009 24 CE 046 42 STO 084 22 INV 101 93
010 65 x 047 01 01 085 59 INT 102 00
4. 031 o1y 01 al Beg 086 7?5 - 163 01 1
4. 71873 012 00 O 049 61 610 087 53 ¢ 104 54
3. 020, 012 00 0O Tl D Vil 3 0%e 4 CE 105 54
3.202123 014 8% + 051 1€ LEL cEy 65 ¢ 106 29 PFT
15, 11474602 01S 22 INY ose L € 030 01 1 107 €2 OF
15. 01060212 016 59 INT [ 081 0z 108 05 0T
017 »% x 054 1e R* wsz 75 - 109 91 Bt
3, Q606 s1e 02 2 neE BE - ——
3, %3129
47

R e e - v O S 8 R TGN R e MR R L R G R G GG R G e S S S R A e SR Ye e e R B S SR S SR M SR S G R e . S TS A e s W e s e e U T SR R R e

DIMENSIONS OPERATIONS, (feet, inches, fractions)-Michael E. Shanock.Allows the user to
--------------------- quickly manipulate string addition, subtraction, multiplication
or division of mixed feet, inches and fractions of inches, or convert feet in fractional
form. The program works with or without the printer and does not require any module.

User Instructions:
1. Enter feet and press A.
2. Enter inches and press B.
3. Enter numerator of the fraction and press C.
L. Enter denominator of the fraction and press D.
5. Call for conversion to feet, inches and fraction to nearest 16ths, press E.
6. To convert feet in fractions to feet/inches/fraction:
Enter feet in fractional form and press 2nd E',

Note that answers may be added, subtracted, multiplied or divided by using the four
operations keys and the equal sign. For example:

The sum of 7' 11 &' and 5' 3/8" is to divided by 3 and expressed in feet-inches to
the nearest 16th of an inch:

ENTER PRESS DISPLAY

7 7

11 7.9166

1 disregard
b 7.9375

5

0

disregard

12.96875 (total feet)

4.3229

4 (feet)

3 (inches)

14 (16ths)= 7/8"

The user may, on occasion, get an answer which includes 16/16, for example, 8.4978
feet converts to 8' 5 16/16', This indicates that the dimension is less than, but
rounds out to 8' 6",

To change fractional roundoff, replace the digits 16 (steps 065-066) with whatever
roundoff denominator is desired.

One could elaborate on this program some more, adding bells and whistles such as
descriptors, user entry of roundoff factor before starting the program (store that
factor and recall it at steps 065-066. But store it in a register that gets recorded
on the mag card, together with the program.) etc. etc.

SO +O0O0®>

cow O

N o
S -
Q <
mw
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DIM.OPS., Mike Shanok,- program listing.

.
11. 080 76 LBL 014 4 INT n2r 12 B 040 01 1 052 15 E
S. 001 15 R°* ALm 2 BT 023 93 FRT 041 09z 0%4 25 CLE
3. 02 55 Fle—tl 1 03a e . 042 55 - 955 43 PCL
11, 26873 003 32 wiT 017 11 A 020 01 1 242 2P s 0SE 00 Q0
004 a1 o ote 32 T D3I N2 2 44 e L as7T Ta LEL
1o 003 A% = 0t $3 ¢ 03&  f - 345 n%s3 () E*
o, 006 $% INT 020 32 T 046 %3 16 A*
3. Q07 &6 FAU 02t 3% + 047 DD 8%
3 003 55 FAN 3 ad PR 043 061 01 1
.3 N0 & PAN 3 043 @3 FRT 062 0 2
e 010 %5 PAN 0% 32 ALY 063 16 A
0t1 99 PRT LZL_...‘..L_EE_ 054 &% %
3. 012 32 4 0%E om LBL 0es o0t 1
1?- 013 2 Iny
2.

DIMENSIONS OPERATIONS, (feet, inches, fractions)- Jules Bell. This program will add,

“e=seeecccewscecw--=-= subtract, multiply and divide two dimensions expressed in feet,
inches and fractions of inches.

NOTE: THIS PROGRAM REQUIRES THE M/U MODULE.
User instructions:

Press E to initialize.
Enter feet and press A.
Enter inches and press B.
Enter fractions of inches in format NN.DD in which NN is the numerator and DD is the
denominator of the fraction. Thus 5/16 is entered as 5.16 and 1/2 as 1.02.
Enter the FUNCTION DIGIT and press D.
For addition enter 1. For subtraction enter 2.
For multiplication enter 3. For division enter 4,
Enter second dimension, same method as above, through keys A, B and C.

The result will be printed only in three lines with descriptors, in feet, inches and
32nds of inches.

Note that zero entries must be entered as O.

To multiply or didide by a factor, do all the steps up to and including the entering
of either 3 for multiply or & for divide and pressing D. Then enter the factor and
press 2nd A'. The result only will be printed.

083 02 02 DL 147 &7 EQ 131 23 INY

- o3 ERG R toa 3% o+ 14 01 01 182 52 EE

% M 3 14 3 101 32 HIP 142 47 47 133 42 370
s L 020 42 370 E 143 08 4 124 02 0Z
2 o2 021 03 03 144 &7 EQ 18% 3 INT
. 022 38 3TF 145 02 02 126 <2 OP

3. FEET 022 40 IND X 145 54 54 127 06 06
5. [4CH 024 DX 03 i 147 D2 2 128 00 0
) 320D Dis &% T 142 01 1 129 04 4
026 02 2 a2 145 01 1 120 00 0

3. FEET 027 35 + 063 12 16 o7 T ter 03 3
10, 1HCH 028 03 3 063 3% PG 151 01 1 192 03 3
4.2 320D 029 02 2 ora 02 02 152 07 7 193 01 1
- 030 935 = ot 17 B* xgs 3; 3 194 g: {

R 031 48 E:C T:o1% E 154 7 135 06 &
21 FEET 032 03 03 073 TH LEL 1SS 59 OP 196 %2 OF
4 1cH 33 a1 P3 074 13 ¢ 156 04 04 137 04 0%
0.0 32HD f—= 075 23 CP 157 43 POL 198 43 RCL
8;3 a3 PTH 076 &¢ ED 152 02 02 199 02 02
10. FEET 3 v - ST OO 00 159 59 [NT 200 22 IHY
8. INCH 3733 BTH are 92 92 160 63 OF 201 53 INT
0.0  32ND ‘Q‘?‘z‘?—os A 073 22 HIP 161 05 08 20z S5 -
a_ 32 pTN 030 05 05 162 02 2 03 93 .

‘5‘5—56—.-— 051 %% INT 163 94 4 204 00 0

0 RS 33 PTH 032 S5 - 164 02 3 205 03 3
0-3%1 e oa’z*""“TE‘E‘.u 033 22 HIR 155 01 1 206 01 1
002 15 E 043 15 R* 084 16 16 166 01 1 207 02 2
003 2% CLR n44 22 Iny 085 22 INY 167 05 5 202 05 S
004 22 INY 04% 37 IFF 086 53 INT 185 02 2 209 95 =
005 3 FIX 046 06 D& 037 55 + 16% 03 3 210 53 FIn
006 47 CMS 047 00 0D 033 01 1 170 53 OF 211 01 01
7 31 RST 043 65 %5 3% N2 2 171 04 04 212 62 OF
'3'9'3_"‘7.‘5!.‘-4- TS 042 37 IFF 080 00 0 172 43 RCL 512 06 06
009 11 A 00 0S5 0% 03t 00 0 173 02 02 214 a8 ADY
010 82 HIR 051 00 a0 092 %S4 ¥ 174 22 I 1% 15 E

ol1 08 08 052 66 5% 033 35 + 175 59 INT 216 03

2 . 053 37 IFF 024 22 HIR 176 65 «x 217 06 &
013 7 034 01 Ol 055 1r 17 177 01 1 213 03 3
014 12 055 00 00 0% S5 - 172 02 2 213 04 4
01S 82 HIR 056 66 65 097 01 173 25 = 320 02 2
016 07 07 087 37 IFF 0% 02 2 180 %2 EE 321 01 1
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DIMENSIONS OPERATIONS (feet, inches), John Worthington and Emil Regelman. This program
s-es--se-=---ce-c----- will add, subtract, multiply and divide two dimensions entered in
the form FF. 11 in which FF is the number of feet and |l the number of inches. It will
also permit to raise a mixed dimension to the power of a factor or of another mixed di-
mension ! It also allows to multiply or divide by a factor. Two routines are provided

to convert dimensions from FF.Il into FF.fractional feet and vice versa.

The program works only with the printer attached, but does not require a module.

FF.II -~ FF.f4 FF.ff » FF.II XN DIV N YX N
+ - X DIV ¥

USER INSTRUCTIONS:
1. Always enter the first dimension into the t-register. Enter and press X:T.
2. To add to the first dimension, enter the second one and press A.
3. To subtract from the first dimension, enter the second one and press B.
L. To multiply by the first dimension, enter the second one and press C.
5. To divide the first by the second dimension, enter the second one and press D.
6. To raise the first to the power of the second one, enter the second one and press E.
7. To multiply by a factor, enter the factor and press 2nd C'.
8. To divide by a factor, enter the factor and press 2nd D'.
9. To raise to the power of a factor, enter the factor and press 2nd E'.

10. To convert feet.inches to feet.fractional feet, enter FF.|| and press 2nd A',
11. To convert feet.fractional feet to feet.inches, enter FF.ff and press 2nd B'.

The results of 2 through 9 are printed only; 10 and 11 are displayed only.
It would be rather simple to modify the program to add print commands to routines
A' and B', if required. (it would play havoc in other routines, though)

10.04  FT. 1
180 87 IFF
. 091 17 B 136 ¢ A ¢1 01 01
....... 2.0 i BBL | 84k i3 e | o2 riee | i3 17 fs2 o1 ol
23.01  FT.1 HIR 047 53 < 093 €9 Of 138 71 SBR 183 90 90
- : 07 048 53 ( 094 16 A 139 69 0P 184 16 A°
1 049 32 EE 098 73 - 140 16 A 1835 17 B*
2301 FT.1 2 050 75 - 0%¢ 65 OP 71 SBR
- = 097 00, 00 €9 DP
‘ INY 051 99 INT 098 o1° 1 P
10.0 FT. 1 L0G 05z 82 HIR 16 A
------------ AR 099 00 O 76 LBL
12.09  FT.1 o8 100 00 © &5 PRY
9 101 02 2 32 %7
10, 04 FT. 1 1 102 61 4] 05 2
o ! 103 01 01 a6 o
________ 1oz Fr ; 105 7e THL o &
12, O0BEEERT  FT. 1 0 106 e ik oa g
2 108 01 Ot Az 2
100, 1 FT.1 109 76 LEL a6 &
t 1o 13 2 2
FT. 1 s oo
11z 3z 7 N
FT. 1 113 1 A B o
114 17 B 53 OF
FI. 1 11% 71 SEF g% 0z
116 53 OF a1
11 17 16 R o0
1E &5 R,
FT.1 t1% &% OF 0z 2
1?0 l;ll:l blg 06 E
.0 FT.1 :5 ug 2
. 127 ]
- _.'.-'.‘ e ol
.04 FTL I 15 71
T2
21,04 F1.1 ]
b T4
: 7S
------------- 76
DO FT.1 I
78
1, 0 FT.1 7a
I"'
HSTL 0TS FTLI
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ASTRONOMICAL FORMULAE FOR CALCULATORS,- Jean Meeus, Volkssterrenwacht (Popular Obser-
vatory) at Hove and Vereniging voor Astronomie
(Society for Astronomy) at Brussels, Belgium,
185 pages, Vol. 4, 1978. This book, written in English, intends to be a guide to the
amateur astronomer who wants to do calculations. It is NOT intended as a general text-
book on astronomy. Elementary knowledge of astronomy is taken for granted. It contains
a wealth of formulas and worked-out problems to satisfy even the most demanding amateur
astronomer.

It does NOT contain programs either. But it directs itself specifically to the amateur
astronomer who has a programmable calculator. Using the formulas as a guide, it will be
a cinch to develop complete and practical programs for either the A0S or the RPN variety
of programmable calculators. In fact, this book will, in my humble opinion, keep astro-
mer-programmers busy for years to come.

The book does not treat all possible subjects of astronomy. You will not find anything
here on orbit determination, nor on occultation of stars by the moon, but you will find
the following thirty-nine chapters:

1. Hints and tips. 18. Solar Coordinates.

2. Interpolation. 19. Rectangular Coordinates of the Sun.

3. Julian Day and Calendar Date. 20. Equinoxes and Solstices.

4., Date of Easter. 21. Equation of Time.

5. Ephimeris Time & Universal Time. 22. Equation of Kepler. _

6. Geocentric Rectangular Coordinates 23. Elements of the Planetary Orbit.
of an Observer. 24, Elliptic Motion.

7. Sideral Time at Greenwich. 25. Planets: Principal Perturbations.

8. Transformation of Coordinates. 26. Parabolic Motion.

9. Angular Separation., 27. Planets in Perihelion and Aphohelion.

10. Conjunction between two Planets. 28. Passages through the Nodes.

11. Bodies in Straight Line. 29. Correction for Paralax.

12. Smallest Circle containing three 30. Position of the Moon.
Celestial Bodies. 31. Illuminated Fraction of the Moon's Disk.

13. Position Angle of the Moon's 32. Phases of the Moon.
Bright Limb. 33. Eclipses.

14. Precession. 34. I1luminated Fraction of the Disk of a

15. Nutation. Planet.

16. Apparent Place of a Star. 35. Positions of the Satellites of Jupiter.

17. Reduction of the Ecliptical Elements 36. Semi-diameters of the Sun, the Moon and
from one Equinox to another one. the Planets.

37. Stellar Magnitude.
38. Binary Stars.
39. Linear Regression; Correlation.

In writing a program to solve some astronomical problem, it will be required sometimes
to study more than one chapter. For instance, in order to create a program for the cal-
culation of the Sun's altitude for a given time of a given date at a given place, one
must convert the time and date to Julian Date (chapter 3), then calculate the Sun's
longitude for that time (chapter 18), its right ascension (chapter 8), the sideral time
(chapter 7 )and finally the required altitude of the Sun (chapter 8 again).

This is a delightful book.

- has to errors: Reg.61 should end in 00, not in 10, and step 008
should be E', not IxI.

BACKGAMMON.~ Those who have this program by Brian Sladen, PPX # 918217, should make the
---------- following correction to it. Lem Matteson tells me that it concerns card 2A,
page 21. Starting with step 328 and ending with step 349, key in these new steps:

RCL OO - INT STOO0 = X 10 = EXC O0ODIV1IO = SUM OO X:T ADV RTN

There is not enough space available here to print Lem's two page justification for this
correction. Backgammon fanatics may send me a SASE to obtain a copy of Lem's epistle.
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BATTERY POWER IN AN EMERGENCY - Bob Fruit.

I was stuck. I had a real need to use my TI-59, the battery
packs were dead, and I couldn't get the wall recharger for
several weeks. The problem I was looking at would probably
require 20 hours of run time. If I had enough battery packs
(which I don't) I could have restarted the calculator every-
time it ran out of power. It would be inconvenient and would
have required the wall recharger to charge up the battery
packs in the first place.

The solution I found was to get a 6 volt lantern battery to
power the calculator. I determined the polarity of the battery
pack (the positive terminal is the one nearest to the module
access door) and attached the battery to the calculator using
alligator clips. The calculator ran fine without one puff of
smoke.

Before considering to use the 6 volt lantern battery, I esti-
mated the calculator runs on 4 volts from the battery pack,

and estimated 4.5 volts at the battery pack terminals when
using the wall recharger. This puts the lantern battery only
1.5 volts over the range normally experenced by th? calculator.
Because of my needs at the time, I decided ?o try it and see
what would happen. As I have already said it worked great.

There is an added benefit. That is the amount of power in a
6 volt lantern battery. It is rated to have more then §5
watt hours of power. Compare that to the 2 watt hours in the
TI supplied battery packs (estimated using normal values for
ni-cad batteries).

Before I try this solution again I would be interested in
hearing from people who are more hardware knowledgeable than
I am. How close did I come to exceeding the calculators
capacity to with stand the applied voltage? Could the excess
power put too many amps through a critical component? I
didn't use the card reader or use a module.

All I can say is this solution got me through a tight spot
without any apparent trouble.

ACTIVE FILTER DESIGN HANDBOOK, - For use with programmable pocket calculators and mini-
------ —— computers, George S. Moschytz and Peter Horn, both of
the Swiss Federal Institute of Technology, Switzerland, 316 pp, 1981, § 45.00, Wiley-
Interscience, a division of Wiley & Sons, 1 Wiley Drive, Somerset, NJ 08873, USA.

This handbook provides specialists and non-specialist alike with all the necessary
information for designing over twenty low-cost, well-proven active filters usable in
most practical applications. It uses readily accesible equations, flow charts and com-
puter print-outs in Basic, Fortran and TI-59 language. Detailed flowcharts permit the
design programs to be rewritten in any other program language, such as APL or Pascal.

PRINTER HINTS, Bob Ericson casts another vote for a democratic printer carrying case.
————————————— The one he uses is a § 9.00 black Woolworths overnight case, with 1/8"
foam liners added from a packing case. The inside hold-down straps have Velcro (R) in
place of slider buckles.

Bob advices also to friction-fit the paper-roller axle with a plastic disk on the

right side, so that the axle will dislodge less frequently when you carry the printer
around a lot.
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A LOOK AT THE DECIMAL TO FRACTION CONVERSION ROUTINE 5 Bob Fruit,

John worthington's and Emil Regelman's Decimal to Fraction
Conversion Routine (V6N2Pl4) caught my attention. It ap-
pered to be an example of a heigher mathematics cannon be-
ing used to solve a simple problem. After spending the time
to crack the algorithm used it no longer appears to be a case
of heigher mathematics overkill.

To find out if the technique used was really necessary I com-
pared the results from John and Emil's program with the results
from what appeared to be the obvious solution to this prﬁblem.
That is to take the interger portion of the decimal X 107,
being the number of decimal places wanted, over 10N, Then use
Euclid's algorithm to find the greatest common divisor (GCD)

of the two numbers, and reduce the fraction to its lowest terms
using the GCD.

00:R/S STO 01 R/S FIX 0 INV LOG EE INV EE STO 04 STO 02 X
16:RCL 01 = EE INV EE INT STO 03 STO 05 CP INV FIX RCL 04
32:- ( CE DIV RCL 03 STO 04 ) INT X RCL 03 = STO 03 INV X=T
50:0 30 RCL 05 DIV RCL 04 = X:T RCL 02 DIV rcl 04 = RST

Above is my quick and dirty 10N Gep J+E
program to try my alternative
method. It is only 30% as 2 157 355
long as is John and Emil's. 50 113
Of course their program has 3 1571 355
bells and whistles to make it 500 113
easier to use. I used the 4 3927 355
value of 77 for my experiments. 1250 113

5 314159 355
Analyzing the results shown 100000 113
here does say John and Emil's 6 3141593 355
algorithm gives more pleasing 1600000 113
results. The GCD method is 7 31415927 75948
fast and it does have a cer- 10000000 24175
tain effiency at reproducing 8 62831853 100798
the given decimal exactly. 20000000 —32085
Even though John and Emil's 9 1570796327 103993
program is a lot slower I find 500000000 33102

I like its fractions a lot more.

A PROGRAM FOR LASER MATERIALS PROCESSING, Robert T. Pitlak, Inrad, Northvale, NJ. Elec-
tro-Optical System Design, August 1981, pp
82-85. The program provides a quick estimation of the laser performance characteristics
required for melting (i.e. welding) or vaporization (drilling) various materials.

It is written for the TI-59 with the PC100 but, as it contains only 342 steps, it
might be used on the TI-58 as well.

CALCULATE TIME RESPONSE FROM A CIRCUIT'S POLES AND ZEROS, Colin Gyles, Data Precision
- Corporation, Danvers Indus-
trial park, Danvers, MA. 01923, Electronic Design, August 20, 1981, pp 147-149.

The transfer function of a circuit can be expressed by its zeros and poles in the
Laplacian or "s: domain. The "s to t program" for a TI-59 programmable calculator will
provide the circuit's response to an impulse function in the time domain.

The author had the forsight to make the register format for the poles and the zeros
deliberately identical to the one used by Javier Vizcaino in the PPX program # 658049,
Open-loop Bode Diagram, so that the circuit's response, as well as the time response,
could be conveniently obtained once a circuit's poles and zeros were determined.




TI PPC NOTES VENBP16

NEWCOMER"S CORNER.- Michael Shanok.- (Mike is one of the four TI-59 seminar teachers.
----------------- Yours truly is another one. ED)

One of the simplest, yet least understood features of TI calculators is the Alge-
braic Operating System (AOS). A full mastery of its calculating hierarchy is often mis-
sed by experienced users, because it was at the beginning of the book, mixed in with all
the "simple stuff" and therefore not studied carefully.

To begin with, algebraic hierarchy is a universal mathematical convention which we
all unwittingly learned in algebra class. Because algebra seemed scary enough at the
time, (and perhaps because the teacher didn't know either) we were not told that we
were learning algebraic hierarchy.It is a "pecking order", establishing which functions
are to be computed first.

At the top of the list are single variable functions, such as x2, V;, 1/x, trig
and log functions. Notice that all of these are immediately solved by the calculator,
as they are called for, and are never left as pending operations. x

Next are double variable functions, the powers and roots (y¥ and V; ). Their solu-
tion awaits the pressing of an equal sign or of the closed parenthesis key, or the exe-
cution of any lower hierarchy function, rather than being performed immediately.

As an example, if we wish to solve for 3.52 raised to the V2 power, X 5,
we would enter 3.5, press the x~ key followed by the yx key, then enter 2 and press the
vx key. As we then pressed the X key, the calculator would solve the expression (34.58..),
because the yX function had a hierarchy higher than that of the multiplication function.
Notice that no parenthesis whatsoever are required.

The next lower hierarchy level is that of the multiplication and division functions.
Below these are the addition and subtraction functions. Note that the addition of a list
of "quantity X cost figures" requires no parenthesis. Each time a quantity is multiplied
by a cost, pressing the + sign makes the calculator "look back" for a pending operation
with a higher hierarchy, find the multiplication problem and solve it before proceding
with the lower hierarchy addition problem. As an example, 15 X 7.5 + 11 X 3.6 + 2 X 7.8
= 167.7 needs no parenthesis for its solution. As a further exercise, note that the ex-
pression 2 + 8 X 4 is solved by letting the + sit as a pending operation, while 8 X 4 =
32 is first solved as a higher hierarchy operation, resulting in an answer of 34 when
the = key is pressed.

Once a pending upper hierarchy operation is solved, the calculator continues to solve
the simplified expression from left to right. This is the lowest level of hierarchy ope-
ration.

Parenthesis are the calculator's tools for intentionally blocking the AOS hierarchy.
The skilled programmer uses them for no other purpose and seldom, if ever, uses them
where they are not necessary. For instance, they would be employed if the user wanted to
know the "breakout" of each quantity X the price in the previous example, by nesting each
quantity X price between parenthesis. Nota that, when one expression is nested within an-
other, the calculator solves the innermost nests are their closed parenthesis are en-
countered.

Finally, three important rules about parenthesis:

1. The calculator does not assume the convention of two concurrent nests of paren-
thesis to call for multiplication. For example, for (a+b) (c+d) to denote multi-~
plication, it must be entered as (a+b)X(c+d).

2. The calculator assumes all expressions to start with an unlimited number of open
parenthesis. As an example, the open parenthesis before a, in the previous examp-
le, could have been omitted.

3. An equal sign automatically closes all pending parenthesis. Therefore, the closed
parenthesis after the d, in the previous expression, if followed by an = sign,
could also have been omitted. Note that in modules, otherwise open and closed
parenthesis have been included, so that the user may emply them as subroutines.

Next time you see an expression, such as ((((((14)V;) y¥ RCL 01) X 5) + 7 1n)))=,
just smile knowingly.

See you in October,

ranie



