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With this double issue we have completed the second year 04 our existence as a pro-
grammable caloulaton newsletter. 1t is traditional to Look back at accomplishments. We
can be proud of it: we have discovered two important new features on our machines, of which
the oniginal designers hadn't thought: Fast Mode and Graphics Mode. We also have advanced
the ant and technique of programming with numerous tricks and noutines and have written and
published many good, practical programs. With "we" I do not mean an editorial "we", 04 courn-
se, but nather a collective "we" club members, although some of us have been more active
than othens. Just thumb through the past pages of the Notes, to see the same names pop up,
over and over again. T will not name names, Lest 1 forget somebody, who will feel sLighted
at the omission. But 1 thank all the active ones for thein continued cooperation. Without
you wuld be drifting §rom one TV program into the next and you wouldn'z have the Notes
2o nead. .

Highlights in this issue? Patrick Acosta's Hexadecimal code implant procedure easily
nanks a8 the starn article. But there {4 also Superchechsum by Jules Bell, which, when pro-
ven accurate and neliable after a few months of use by several thousand members and after
1 have built up enough condidence in it through usens’ feedback, could be used to check Zhe
connect heying in of any published program. There is also CompLex Keyboard by BLLL Beebe,
one of the best BilL ever wrote. And there is also Palmer Hanson's compilation of the Neef
Fast Mode entry, together with a (sad?) neminder that it may already have been superceded
by Patrick Acosta's new, programmable method.

Then there is Monton Matthew's Rhymes, the one r;;;ﬁgjggzj]
that took programming to new and exalted _
heights by making the TI-59 rhyme. MAILBAG soscceassascccassscsasenssaseccsssssscscasancen 2
. . vy CHECKSUM, Jules Bell cececccscccscssscccssssscnae
However, all contributons can be fUSLEGEADLY | CODES 7 AND 26 verseeseerseromssossrossssessssserses H
proud of thil Zssue. It 48 a fine culmination | ST TFINITE € INFINITE RAGHINES. A, Tayaum oon :
of two years hard work and dedication. FIRMWARE, 0ave L8i3ing seeesssecaceeres rereenorrenes 8
May T nemind you that it & time again to PCLD0 O TG FRITE wcerenseeeremeseeeeeeeeonens 3
renew your dues. 1 have enclosed a Loose MAZE, Wallace E. AQY veeeeeesssesensonsensansassasanns 6
Leaf for your convenience. On it you Wikl find | Spis(Evasard, si11 Besbe, Ir. seereessissssseons 8
a copy of your mailing Label. PLease make all BRRATIM ooaiveassseassouensescssnensasasasnanasessss 9
the conrections you deem necessary on this HISTAL CHORDS, Wallace E. AgY wemommomemreeaeneenes 1
Label. PLease use RED pencil orn ink. e HIRIMG DESIoH OURS. el tace Er Ay rammines s
b Predictions for the 20';}‘-;"9 yean? Judgi.ngd ULAN'S CONJECTURE, Ui Lber J. Widnar «oseecrssesessers 13
y the falling prices o e TI-59 one woul O A v R erai s Sinnen o
say that the odds for a new one from TI are TWELVE DAYS OF X-MAS, Lom HaCtesom sesssmserssssnees 15
rather favonable. As o what exactly it is FMESs RO ion Po aTthe —osrereaeaesire oo onionens 16
going to be, your guess is just as good as A-MAZE-ING, Andreas BIek seseseresesaserasnonssssescs 17
mine. 1 have heard the wildest rumors, inclu- R T IONS ON PAST MO, PO e 20
ding one about the calculator having Basic HEXADECTHAL KEYCODES FOR NEWCOMERS, M.E.T. Swinnen .. 21
on puw 1 do ’»t 4 ten to »th TRUTH IN LENDING, Glen Ellis ceecvecvscrscescscacsnece 21
. n't even Lis Ahe rumonrs PRINTED WIRING DESIGN ESTIMATE, Wallace E. AGY eesees 22
anymore. 1§ TI doesn't come out with a new LOIN SCHEDLLE, Lem MatEeson vasssesssssensssssecesss 2
one this coming year, 1'8L publish some speci- REGISTER OPERATIONS, Philip 81235106 svsssssssesesers 26
§ication in next Aprnil issue. STAT £ MATH LIBRARIES FOR THE SR=52 seseesessescsesee 26
. FAST MODE, Palmer 0. Hanson eececee Sesesesssscsceccne 27
May T wish you all, personally, an old- SHOPPING LIST, Jules Bell soesessssessemsansacsssanes 28
fashioned merry Chnistmas and a happy and very | G NICHS VIBER, chariie Milliamsen wooiiiiiiin B0 |
prosperous New Year. ' 22777, Dave LeiSiNg eescescsrssscscssscasssosasssanse 30
; PERSONAL SCIENTIFIC CALCULATORS cccoceccccssssaccscos 30
See you 4in January 1982. BRANCHING FROM THE KEYBOARD, Dejan Ristanovid eesecee 3
M . e E.T. S . en. NEWCOMER'S CORNER, M.E.T. SWinnen cceececccssccscscec 32
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Dear Maurice,

First | want to commend you for the fine newsletter.
! find it cutstanding and a big help.

! am writing to ask If It Is possible to arr-
ange for the club members to buy T! equipment
through the club at near dealer's discount? This
could mean a big savings to the membership and gena-
rate funds for the club.

Please keep up the good work,

C.C.D. Hampton VA
Dear C.,

Yes it would. Only, for the time being, the club is
not allowed to “sell” anything, lest we void our
®non-profit” status. But we are working on an in-
corporation for next year. We will see what TI
thinks about your idea. Ed.

Maurice,

The print-out of the flag has forever sealed
the mouth of one of my #*ax%-friends, by the way.
He has been staring at his machine for the past week
while quitly singing ''Oh say, can you print...by
the dawns' early light...'" or something like that.
Well, enough idle chatter... needlss to say,
| have enjoyed the PPC Notes, particularly knowing
that there are other fools out there who shameless-
ly waste their time in the never ending quest for
shorter and faster.

Sincerely,
Frank 0. Phoenix AZ,

.X°11 ask Wally to keep an eye on this one too.
Seems to be one of the "Fred Fish" variety. Ed.

1

Dear Maurice,

The new LRN heading, while an improvement,
does not send chills up my spine. Now that we
have Michael Sperber's Graphic Mode, It might be
nice to have a different heading each issue, some-
thing like Richard Snow's Stars and Stripes, Spock
beaming aboard, etc.

P.A. San Antonio, TX.

Lots of people refer to the newsletter not
anymore as the II PPC NOTES but as LRN. How a-
bout Reeping it that way? I could still put a
nice drawing on the front page each time, as
you suggest. Any othker or similar votes from
the rest of the membership? ED.

V6N9/1.0P2

Dear Maurice,

Enclosed is a program for....

| saw Fred Fish yesterday. He still works here at
Goodyear,

Keep up the quality of the PPC, Maurice. It's out~
standing !

W.E.A. Phoenix, Arizona.

Thank you, Wally. And thank you for your report on
our problem child Fred. As long as we keep an eye
on him, he wont get away this time. Maurice.

Dear Maurice,

This letter will probably arrive after you leave
for Belgium.So, welcome home!

With the advent of the new Sharp calculator and
other innovations, we are al! wondering if you
have heard any scuttlebutt (rumors) about Tl co-
ming out with a new machine, with alpha keys and
increased capacity?

There Is no point in our having a spy in with Texas
Instruments if we don't get a rumor now and then!

W.E.A, Phoenix, Arizona.

Dear Wally,

The fact that I pay you for keeping an eye on Fred
Fish should not give you any ideas about me spying
on my (part time) employer: Texas Instruments, $o
that you pecple could be furnished with some scuttle-
but now and then, satisfying this way your almost in-
satiable appetite for information.
But, Wally, let me tell you what I heard from the
sister of the secretary of Mr. Bucy, the brother
of TI's general director....eceees

Maurice.

Dear Mr. Swinnen,

Your problem (100 Random integers, v5n8) is
nothing more (or less) than that of shuffling a
deck of cards. Rather than tagging the cards of
an ordinary deck with integers from 1 to 52, ima-
gine you have a deck with sjize M~N+1 tagged with
the integers from N to M. Then shuffle the deck.
(assumes M>N)

Assume the integer range desired is from 5 to
1t (M=11, N=5) The deck size is 11-5+1=7 and the
card tags will be 5, 6, 7, 8, 9, 10 and 11. Shuf-
fle this 7 card deck and you have the desired re-
sult. This is easily generalized to 100 integers
or 1000. Incidentally, the card shuffle algorithms
| have seen are either correct and slow or eise
fast and incorrect. (the suffle is not completely
honest) Afriend of mine, & PHD math type, has in-
vented a method that is fast, correct (if the
source of random numbers IS good) and possibly
minimal. He makes no claim for originality. If you
wish it, | will supply It.

W.B. San Diego, CA.

Nhile I appreciate your interest, rather than
an algorithm (the theory) I would love to see a
program that does all that In a time that would
put Richard Snow's program to shame. As with most
things, the proof here is also in the pudding. ED
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SUPERCHECKSUM,- Jules Bell, Baltimore MD. Somewhere else in this issue is a program called
------------- Shoppinglist. As a comment to it, | said that Jules doesn't want to be
known for such programs only. To proof it, here is one Jules definitely wants to be known
for. It will generate a unique checksum for each bank of program or data memory you enter
and, hence it's name SUPERCHECKSUM, it will subsequently generate a checksum for your
entire program.

In vén6/7p20 | reported on another attempt to write such a program. It appeared in
Electronics Design, May 28, 1981, pp 133-135 and was written by Colin Gyles. According to
recent information, it will also appear in the next issue of the PPX newsletter. |, perso-
nally, found the program rather unfriendly to the user, as it required you to do a lot of
manual key punching. Moreover, the program does not handle 8's and 9's in the p-digit pos-
ition of an octet. So the author recommended checking these troublemakers manually.

Jules's program is super-friendly. Key it in in normal, turn-on partitioning and
record it in the same partitioning on one side of a mag card.

Although Jules used the Math/Utility module (and | still think this is the very best
module Tl, read Don 0'Grady, ever produced) he used only those subroutines that give con-
venient prompting words. In the program he calls, PGM 02, D' prints BAD DATA, B prints
READY, C prints RESULT and C' prints OPTION. | don't see why you couldn't simply over-
write those commands each one with a three step printing routine, such as, for example
8 8 PRT for READY, 9 9 PRT for BAD DATA or even 0 1/x PRT. You could also write 4 4 PRT
for RESULT and simply leave OPTION out of it by putting NOPS instead. Or, for the adventu-
resome, write a print code subroutine or two in steps 228 through 239. | will publish your
best solutions. And always remember that Jules's program uses direct addressing.

Now, if you want automatic listing of the data registers that this program uses
to convert program to data and so do its tricks, press E. If you change your mind, press
E again, etc. E contains a flag flip-flopping routine.

Next enter the number of the bank you want to be checked (one at a time, please)
and press A. The word READY will be printed. Slide the mag card containing that bank into
the slot. Jules's program.contains an automatic read routine at this spot.

If you didn't press E (or pressed it an even number of times) registers 00 through
29 will be listed here. In the example printed at the end of the program listing,that
spot is indicated with LIST |. By the way, | used, from this issues, Wallace Agy{s MAZE,
sides 1 and 2 and at the end generated a checksum for the whole program. :

Now wait a couple of minutes and the printer will print RESULT, followed by BANK n.
Then two numbers will be printed. Thaese constitute the checksum.

Now enter the second bank number and when"ready”appears, slide also that mag card
side into the slot. Again, after two minutes you will get a checksum, for the second bank.

If that is all your program te be checksummed has, press B to obtain a checksum for
the entire program. Otherwise, wait for this step till all your other banks have been
checked, as explained above. .

A few notes: Disregard the overflows in the listing of data registers 00 through 25.
The have no bearing on the program or its execution.

Also, make sure that no data is left in the registers of the program to be checked,
unless that it is a permanent part of it, such as constants or print code registers.

And make absolutely sure that no left-ovedsteps are present byond the last step of
your program. Nobody will be able to guess what those steps were and so not be able to
generate the same checksum for your program. Those left-over program steps will probably
not affect the correct execution of your program, but they do influence the checksum.

And, finally, if you are curious as to the ckecksum of SUPERCHECKSUM itself, it is
37.097 0.5674404 .

The fanatics may obtain a copy of the original eight pages, with lots of explanation
as to how it works, by sending $ 2.00 US to the club address: P.0. Box 710, Lanham MD
20706.

SEE PROGRAM ON NEXT PAGE, PLEASE
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SUPERCHECKSUM, program listing, Jules Bell.

24 +s- « 20 20 172 93 ApY 213 43 RCL 222 00 O
503 03 3 bas o+ + Bf 0aF 221 15 % oae 173 43 RCL 216 3% o0 | 223 22 s10
002 22 INY 045 01 1 088 96 WRT 131 01 01 174 38 48 a1z I St 224 32 3¢
003 28 LOG 046 03 3 Al 085 &7 IFF 132 34 34 1;2 ;3 sgg 21s 99 % 252 42 70
004 S4 ) 047 03 3 | 0% 01 01 133 3% 1.0 176 0 212 2o 226 39 32
005 59 INT 048 01 1 0%1 01 O1 134 23 LOG 177 00 , g 220 52 %
006 %5 049 02 2 pl 092 03 03 135 7S - 17e i? PgL
007 03 3 050 03 6 093 03 3 136 %9 INT 17 4; ¢
008 22 INY 0%t 62 OP 094 69 OP 137 95 = 180 48 38
009 28 an 052 04 04 095 17 17 135 42 70 181 brl) 34
010 54 053 32 AT 0% 00 0 139 48 4% 182 0 9
et 034 63 0P 097 22 INY 130 T4 $BP 183 12 12
P 0SS 06 06 098 90 L3T 141 00 0D 184 98 :;T L BANK
013 03 3 b - A4 ] 099 06 6 142 00 00 188 92 A PEADY P
2 76 LBL 00 6% OF 143 44 UM 135 35 PGM RESULT
918 32 (5% : " 157 02 02
01S 28 LOG 0S8 i1 A 101 17 17 144 48 43 PO 1. BANK
016 S+ O 039 42 s70 102 2% CLF 147 34 sun 135 33 Ein
017 22 INY 060 S5 S6 103 98 ADV 145 %@ 59 18 $ Fon 33, 483
018 59 INT 061 32 X:iT 104 93 ADV 147 43 RCL 190 02 02 IS e
N18 32 RTH 062 90 0O 105 03 3 142 46 46 19_& i2 a%v 0.
szu' R 063 22 INY 106 00 O 149 T1 SBR 12; 2% Aoy
0z1 04 4 064 o7 EQ 107 <42 sTO 150 00 00 4“_;_# oPTION
022 85 + 063 00 00 108 47 47 151 12 12 154 e LBL READY
023 93 . 066 71 7% 109 00 9O 152 44 3uM 159 ;E o
024 01 1 067 36 PGM 110 42 870 152 48 48 19¢ " 2. BANK
95 = 068 02 02 111 48 48 154 44 SUM T 02 02 RESDY
026 6! GT0 069 19 D° 112 02 2 1% %% S9 ¢ A LIST 1t
027 01 Ot o 9oL 08 113 09 ¢ 1%6 01 1 i p 5t BANK
252 ¢l 8c éép 114 42 STO }5.' :: b 3 A 2
L 972 71 SBR 115 49 49 g2 Ll 2 .
350 15 E 073 00 00 116 73 RC» 156 43 44 H 13,25
031 87 IFF 074 42 42 117 49 49 160 37 DE2 o 0. 5103
032 01 01 0?% 0% S 118 24 CE 161 47 47 2
033 00 00 076 %9 OP 11 %0 IxI 162 01 03 6 oETION
034 38 38 977 17 17 120 29 C? 163 18 16 CERDY
038 86 STF 078 47 Cms 121 87 Eq 184 3 Pn_;rj
035 01 0t 0?e 0§ 6 122 90 00 1% 9z o PEIILT
I T L ogd €9 OP 123 23 23 1ee 12 & eI
38 22 o 021 T Lin 124 32 T el LImt 207338 PoOG
039 8% STF 082 36 PGN 125 01 162 % %% 3
040 01 01 083 02 92 126 32 «:7 153 71 SEF iz b o
31 Pre 084 12 B 127 &7 En tre 00 00 213 0% oL
o-bé _'ﬁ_"f': e 08s 04 4 128 00 00 171 42 42 214

e - - - - - -
- S D e

- e e o - - -

Y T L Y L L

CODES 21 and 26.- In vbn8pl | reported that John Worthington had discovered a TI- 59
-===--=-==-=-=-  and several TI-58's at the office" which showed a print-out of N/
for code 21 and Hl* for code 26. They even executed respectively as N-factorial and
HIR IND.

When | first received the story it sounded rather incredible. First of
all, the patent didn't support it and there were no other reports about it. But then,
Northtngton and Regelman both claimed it to be the absclute truth. And those two rank
high on my ladder of trustworthiness.

So, | send out three copies for review. The three reviewers took their
time and sat on the story for ages. Untill finally prodded by me, they threw up, figu-
ratively of course, their collective hands and said they had no way to check the vera-
city of it. Either is was true or it wasn't. It was as simple as that. They were no
experts in that field.

Finally, after all these months of delay and anxiety about the story get-
ting stale, | decided to publish it as one of the most sensational discoveries so far,
one of the ''eat-your-heart-out-Sperber' variety.

Unfortunately, | had not noticed the exact date of the letter in which John
told me first about it: April 1, 1981. You can easily guess the rest. Three days later
| received a "howling' phone call from John, asklng me to tell him what date the letter
was written. Emil hasn't called me as yet. It is not a question of courage to face me,
| think. From what | hear he is still in traction at a local hospital, a case of exces-
sive laughter and jaw dislocation.

Never mind those two scoundrils. Another April first is coming down the road

PROGRAMMING THE TI-55 SLIDE RULE CALCULATOR. This book by Stephen L. Snover and Mark A.

Spikell, which was originally slated to
be out by January 29, 1982 has been delayed till spring, according to publicist Debra
Leitner at Prentice Hall,Inglewood Cliffs, NJ. 201(592-2641)
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COMPUTATION: FINITE AND INFINITE MACHINES, Minsky, Printice Hall, Inc. Inglewood Cliffs,
cemeccccccccccmmemcecacccnneceennae===== N_.J., USA. Club member R. Taysum found in
section 2.4, p.24 the following statement: "any finite-state machine, if left complete-
ly to itself, will fall eventually into a perfectly repetitive pattern."

So he wrote the following short program to demonstrate this:
LBLE + 4 PAU + 10 = PAU DIV 2 = PAU GTO E

With any number, even zero, in the display, press E and see rather soon the sequence
14, 18, 28 appear, ad infinitum.

FIRMWARE, -~ Dave Leising: There is a difference between the firmware in the "old"
—m—————— PI-59 and the "newer” TI-58 C. In the 58C, for example, the Inverse Polar-to-
Rectangular routine is two steps shorter than the one in the TI-59 and does not use HIR 7.
Starting at location 250 and ending at step 283 the TI-59 reads as follows:

( HIR 08 X2 + X:T HIR O7 X2 ) VR.X:T ( ( HIR17 DIV IXI ) INVCOS + ( HIR
18 DIV HIR 17 ) INV TAN ) CE RTN while the one for the TI-58C reads as:

( ( CE DIV XsT HIRO8 ) INVTAN+ (HIR18 DIV IXI ) INV COS ) CE ( X:T
X2 + HIR 18 X2 ) VWX X:T RIN

DATA PACKING,- Bj¥rn Gustavsson. This is a good candidate for our own module. I mean
————ee—aca——- the data packing routine, NOT Bjdrn himself, of course. It is faster
than MU-08. Like MU-08 it divides each register into a number of pseudo registers.
"Unlike MU~08 all pseudo registers have the same size. Every pseudo register can store
an integer N, 0 < N < MAX, in which MAX is chosen by the user.
If MAX is chosen, say, to be 12, then each number to be stored is multiplied by

a power of 13 and summed to a register. The idea for this neat trick comes from 52-
Notes, n2nllp5.

User Instructions:

1. Enter MAX and call or press A.

2. To store a number, enter it and press X:T. Enter the # of the pseudo register you
want it stored in and call/press B.

3. To recall, enter the # of the pseudo register and press C.

4. To swap the X-register's contents with a pseudo register, press X:T. (Remember that
what in the display is visible are the first ten digits of the contents of the X-
register.) Enter the pseudo register # and call/press D.

K $3 036 82 HIR 05+ 53 ] 39 INT
gg? Ig i ;}g $9 INT 037 18 13 0SS S2 EE 4 6% x
Q02 33 <« N20 65 x 038 22 INY 056 22 [NV 0T+ 43 RCL
003 32 HIR 721 48 EXC 039 959 INT 08?7 S2 EE a7 00 00
704 03 08 022 91 0Ot 040 29 CP 0% 33 X2 976 St )
n0S 5% - 023 %4 041 T EQ n%3 %4 D 077 42 PTN
006 S3 ¢ 024 32 HIR 042 09 09D 060 32 HIR Dy g B -»i LB
007 01 1 n2s %3 %8 043 47 47 051 03 02 079 t2 B
nos 92 2 326 02 2 044 43 RCL 62 %4 D 030 33 ¢
309 S3  ~ N27 34 SUM J48 00 00 063 33 ¢ ng1L S3 «
210 42 RCL 028 01 01 048 53 X 054 52 INT 082 22 X:T
o1t 00 09 029 82 HIR 047 33 ¢ nss 73 - 083 @2 HIR
912 28 LOG 930 68 =68 048 43 RCL 06 33 ¢ 0g4 07 07
913 S4 031 %3 < 049 00 00 D57 24 LE 083 75 -
014 S? INT 032 73 RC# 030 43 vx 063 SS9 286 32 X:T
01S 42 570 033 91 21 031 S8Z HIR 06% 43 RCL 087 13 ¢
216 0t Ot N34 %% - 952 1% 13 079 00 09 033 $4
217 0S4 3% %3 « N83 S99 INT (1120 S T 089 8% x

PCl100 ON THE FRITS.- Another one in the department of wierd failures. And I who was
------------------ under impression that numeric values couldn't be used as labels !

= JdN . o) ™

Wt Q= TOLU =T TADDU ’POU.OO'D'Y'DU.OOQ'*’?QO.QDODVCI
-l - aa a - a Qa

DD DT TN s T DR DTN .:,m._,.:,.--f.-ur.na-_:.:_\—--r.:;mn:.:.c.._—.r.:.
Femt =~ QOO YN~ DOOWODD =3O DWW DI TDD: DIDDIVODVDDVDOOODDD
VDD D S DD D Yt et v et vt =t D YT YOI RS CI Y I N CT DNV D P L o o op o T U
SDoDAI02D00DDDDDD20022D0D20I TR0 DD
ODODTOTDDO0000OOIDII00DO0ODIOICIDIIVLIDI00O0OODT T
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MAZE, - Wallace A. Agy.
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MAZE, Wallace Agy, Listing.

19¢ 159 43 RCL 91 R/
108 160 09 0
199 161 42 STO 0o
9 162 57 57 1
111 163 73 RC» ?
112 164 01 O1 3
113 165 S5 - 1
111 166 01 1 1
115 167 00 O 5
118 168 00 © ap
117 169 95 = 04
118 170 22 INV RCL
113 171 53 INT o2
120 172 65 x oP
151 173 01t 5
133 174 20 0 3
15 175 00 0 2
15 176 35 = 3
13% 177 32 370 s
13 173 03 03 3
127 17% T3 RO 1
135 130 01 01 3
e 12 %5 - 7
136 122 91 1 ar
131 133 03 0 24
13 : ; FCL
133 gl
132 > 0
: LR
152 itg
133 b
132 H
130 2
141 H
1l :
143 :
144 H
139 !
[t o
i‘;:: ER
143 i3 RCL
155 38 36
191 53 ap
: DRI (o3 Le _E;
D4 %7 e> 100 4= i ‘e <9 ?: .
e 35 s 101 44 4 193 2 :1d
249 32 T d92 22 Tm 152 P
a0 33 AL T e 123 3 3
TIITITIN. S %1 %0 90 Yo e - 127 < 2
UL R o st do 103 33 LR 138 5 2

SERIES/PARALLEL CbNVERTER,- Bill Beebe Jr., Lilburn, Georgia. The two short routines

-— will convert a series resistance and reactance (either a
capacitance or an impedance)into an equivalent parallel resistance and reactance or vice-
versa. These routines will appeal to the electronics engineers and technicians among the
membership. You can use them eithér as standalone programs or as subroutines in a larger
program.

Version 1 is the shortest and, paradoxically, the slowest running. Version 2 main-
tains standard A0S operation (this will warm Mike Shanok's heart to see that at least one
member took Mike's advice in last issue's newcomer's corner) needing three pending opera-
tions. Check your manual for P/R and INV P/R requirements, if you plan to use these rou-
tines as your subroutines.

Operation, given here for both routines, is simple. Place either resistance OR re-
actance in the t-register and enter the remaining element in the display. To convert from
a series pair to an equivalent parallel pair, press A.

To convert from a parallel pair to an equivalent series pair, press B.

It makes no difference how the lements are entered, that is, in what order, but the
converted elements are returned in the same order in which the original elements were
entered. '

In the listing below, version 1 is on the left, version 2 on the right.

oMt LEL 0% Q0o A0S 32 FTh
Olgl 11 A SR 901 VRIS
032 T iER 310 3 a1r i B
God G 53| o 0 a1z 0 ser
X [ -1 1> [xTx} 312 N X
IS 35 100 3}3 ans a1 0T 3
o005 32T 813 e 315 53«
00T 351 s 907 At: 33 b

903 i %% -
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COMPLEX KEYBOARD, Bill Beebe JR, Lilburn, Georgia.

V6NS/10P8

TEP PROCEDURE ENTER PRESS OQUTPUT/MODE (see legend below)
1 Add X to Y Jy.x:t,y E y.
Jx,x:ot,x A sum,x:t,jsum
2 Subtract X from Y Jy.x:t,y E Y.
. Ix,x:t,x B difference,x:t,jdifference
3 Multiply Y by X Jy.x:t,y £ y. ]
Ix,x:t,x C product,x:t,jproduct
4 Divide Y by X Jy.x:t,y E y.
JIx,x:t,x D product,x:t,jproduct
5 Find the complex root of a complex |Jy.x:t,y E y. 1
number Jxax:t,x *B' | result,x:t,jresult
6 Raise a complex number.by a complex | jy,x:t,y E y. 1
power Jx,xst,x SBR| yX| result,x:t,jresult
7 To find a complex log to a complex | Jy,x:t,y E Y. 1
base (logx(Y)) Jx.xit,x SBRFlog| result,x:t,jresult
8 To exchange X with Y SBR|x:t{ ROl:display, RO2:t-register
Yoxit,Jy
9 To clear all SBR|CLR{ RO1=R02=display=t-register=0. J
[STEP | PROCEDURE | ENTER | PRESS | RESULT
The following operations work only on the complex display
10 Find 1/X Jx.x:t,x | SBR 1/X 1/x',x:t,1/3x"
11 Find -ﬂ 1 n SBR w _&a ,x:t,wfﬁ(' 2 EE
12 Find X2 " SBR x2 x'2,x:t,x'2 $_,E®
Ne= O ©T
113 1 Find In(X) 1 " SBR 1nx Tnx' ,x:t,§1nx’ g :zﬁg
14 ; Find exp(X) ! " *A exp(x'),x:t,Jexp(x") “‘%%E
15 Find sin (X) 1 " SBR *sin | sinx',x:t,jsinx’ §§ “.:;’-;E-’ ?
16 Find cos (X) ! " SBR *cos | cosx’,x:t,jcosx’ g;g s
17 Find tan (x) | " SBR *tan | tanx',x:t,jtanx’ wEg=_3
18 Find tan-1(x) ! " *E' x',xit,jx’ S&98%w
D) 4
19 Find sin-1(x) ! " o ) geene
20 Find cos=1(x) . *p' : = 5§
L 3 ‘6 « T ©
(1) Leaves calculator in radian mode .2.‘-': gg"v"
A s 3x0og
MEMORY DIRECTLY AFFECTED SBR | SPECIAL 2z )
FUNCTION ]H8| H7 ] RO1|RO2|RO3 |RO4 |#PARENS|#PENDING OPS|LEVELS) FUNCTIONS mOwvIEL .
A (+ | * ! SgeT g
B (-g * | :‘a.g Sow 5
€ (x) * " 3 4 wEw e 8
p(/) ! k. 3 4 . £, .75
E (Enter) ] = CancEe
*A' (eX) | *f ¥ i SEE P/Rececacace—e 1 P/R TEBL oD
*'(y) ' *p | 3 a P/R £Loroe o
*C* (sin-1) - | 2 2 . go8% 50
2D (cos-1) . 2 2 1 «855C8
*E' (tan-1) * 3 4 oex EE‘S
Inx [ *] , 33— 1 P/R fPab .2
IR S D §o85cg"
“*log e x| 3 4 2 P/R gS5f. 220
x:t * * o .:3 °2: 3
x2 ' 3 3 T
~% | w SEE P/Reemmccccnan 1 P/R g E3TTRE
1 ' 3 3 FFEEscyg
*si LI 8 ~ 3w
*co: *|ox ’ % g i X n°Bss
*tan w| *j *# ) «l x| = 3 4 2
¥x * * l * * J 3 A 2 nin
2 —PLR
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Method, Equations, Sketches, Limitations, References, Error Recovery:
The program turns the calculator into a complex calculator via the user-
defined and the SBR keys. The keyboard layout is shown below.

& 57| sin"Y cos”? tan || Each of the user-defined keys accesses a par-
ticular function as shown.

Y4X 1Y-X §Y¥xX §Y/X |ENT
Al Bl cu Dl El
O3] @ ®|

log

(Ind LR Each of these functions is accesed by first

sin  cos tan . pressing SBR before pressing the specific
function.

= G R I NOTE: Pressing SBR *log will will find the
result of lTog(Y) to the base X.
&3

Memory use is structured in such a way that the display and teregister con-
tain the X operand real and imaginary parts, respectively, while the Y operand
real and imaginary parts are stored in ROl and ROZ, respectively.

When a function involving two operands is called (add, subtract,etc.) the
result is in both the complex X and Y storage areas. In other words, the result
becomes the new Y. When a function involving only the X operand is called the
result is left in the complex X display. The Y storage areas are left undis-
turbed. The exception to this is the CLeaR and Enter functions, in which the
contents of the Y storage areas are overwritten by zeroces or user entered data.

The program always accepts and returns data in the format" imaginary = te-regis-
ter, real = display."

EAAMPLE: if U = 2+3j3, V = 1-j and W = 1+j then evaluate sin(U) + ln(U2)x(UxV)¥

ENTER PRESS OUTPUT COMMENT

3 x:t 2 E ) 2. enter U
1l +/- x:t 1| C 5. real (UxV)
1 x:t 1 SBR yX -1.058423508 real (Uxv)W
3 x:t 2 SBR x? -5. real (U2)
SBR lnx 2.564949357 real 1n(U2)
c ~10.67460184 real 1n(u?)x(uxv)¥
3 x:t 2 SBR *sin 9.154499147 real sin(U)
a -1.520102692 real
x:t 4.137630867 imaginary

See program listing on next page.

ERRATUM, (to vén6/7p30, Newcomer's Corner). The examples given to prove that one cannot
------- call more than six nested subroutines, even when using user-defined labels,
were not well chosen, I am afraid. But here is a routine that will easily demonstrate
my point: .
LBAALSTOOOILBLB E PAU L SUM OO B LBL E RCL 00 RTN

Press A and see the display count up to 6, then become blank for a few seconds and stop
with a 7 displayed. Loop B, with its subroutine call to E, has been executed six times
and stops at the seventh attempt.

Now insert a GTO just after SUM 00 pefore B. (to do it, in calculator (keyboard) mode,
press GTO 012 LRN 2nd INS GTO LRN , and the GTO will in in place.)

Now press A gain and see the display count up ad infinitum.
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COMPLEX KEYBOARD, Bill Beebe, Jr. Listing.

X X *

000 76 LB 0sT 0L 01 tie o2 2 1T 32 R 228 0 255 22 INY E
001 2% CLk 053 7?5 - 1% 3 it T1o3eR 3 39 COS n;
002 % CLR 059 43 RCL 115 54 ) 17 L3 LMY 287 32 X:T D
003 29 CP 050 02 02 il 32 XY 17 %1 GT0 X
004 76 LBL 061 65 x LE 32 PTN e JE X
oS S E 062 32 X:T i1z 15 LB ity <& LBL :
N6 42 STO 063 54 O 120 34 X 177 18 Sn sog
007 01 01 064 42 EXC 155 32 Xi7 172 71 S8R o
008 232 XIT 065 01 01 12222 Iy iTd 02 02
009 42 STO 065 S4 ) 123 37 PR 180 0t 0t -
610 02 02 067 32 XIT 122 32 X7 181 23 ¢03 X:T
011 32 XIT 063 8% « 125 340X 182 T1 SBR sTO

2 a2 RTH 069 32 X:IT 128 33 ¢ 183 02 02 04
'3""*"!:3!.'13 o 070 54 ) 20 32 X7 184 s 14 ¥
014 32 X:IT 071 42 STQ 122 3%+ 1835 38 SIN .
015 48 EXC 072 02 02 129 0z 2 185 84 !
016 01 01 073 32 X7 120 54 ) 22 PTH >
017 32 x:IT 074 43 RCL 131 37 PR 135 'n LBL Xt
018 48 EXC 075 01, O1 132 32 %7 199 3% 0% 2
019 02 02 076 32 PTN _L’_“a_g"r 1%0 Tl SBR >
020 32 X:T e e LEL i= 1o CB 191 02 02 INV
021 92 RN o8 3% 1% 133 i8R 192 01 0t P/R
TIT U5 LEC 079 S3 < 13¢ 70 RAD 193 38 SN X7
023 12 B 080 46 INS 137 22 1INV 194 94 &= 1 <
024 94 +/- 081 S5 138 23 LMX 195 71 SBR 2 T 0% 54 ) ¢
025 32 X:T 082 53 ¢ 132 32 X371 195 02 02 : 310 83 ¢ RCL
025 94 +/- 083 32 X:IT 140 37 P/R 197 16 18 s L %3« 03
027 32 %37 084 94 +/- 141 32 4T 195 39 €03 25% 2 31z 33 X2 .
028 76 LBL 085 %% + 4:;_.?,2_&"4? 199 %4 ) 3 28 e 4
029 1 A 086 %3 < 145 o 300 a2 RTH e 4 314 32 KT RCL
030 44 Sum 087 33 X2 144 23 LNX PR VIR T} € 33 %t 04
031 01 Ot 088 85 « 133 70 PAD 202 22 HIR 252 4 316 54 > .
032 43 RCL 089 32 XIT 146 32 XIT 203 07 07 t
033 91 0L 090 33 X2 147 22 WY 204 32 K& )
034 32 XIT 091 85 148 37 Q/g 20% 22 WIP X
035 44 SuM 092 32 X7 >
036 02 02 092 0 0 :
037 43 RCL 094 54 s
038 02 02 095 54 N
039 32 X:T 09 32 X!T :
040 32 BTN 097 %4 ) 4
v o 092 23 PTH ox
042 14 D Ues 1o e
043 71 SBR 100 33 x2 ;
044 3% 1% 101 S3 < )
045 76 LBL 102 32 X7 }
046 13 C 103 88 x e
047 83 < 104 3 ¢ Nz
043 45 INS 105 32 X7 :
D423 6§ % 105 &8 x h
030 53 < 107 83 ¢ )
0S1 32 X:T 105 33 x2 oS
082 58 x 199 75 - :
053 $3 <« 110 32 x:T -
0S4 32 X7 111 23 X2 345 2
025 6% X 112 %4 > 3B
056 43 RCL 113 22 %7 93 2P

HISTOGRAM SUBROUTINE,-Bill Beebe Jr. In v2n5p2 of the PPX newsletter (September 1978)
I had a bar graph generator (inside an article called More Joy of
the PC100) which I thought was the ultimate of its kind. In less than 3 seconds it prin-
ted a bar of 20 characters long. Shorter bars required proportionally shorter times. And
indeed, for a long time it stood as the standard of how to write such a routine.

I am sad to say I have been dethroned. Not only have all the (necessary I thought)
NOPs been removed but the routine runs faster to boot.

To use it, place a number between zero and 20 in the display, this number re-
presenting the height of the bar required, and press or call A.

. ggcoooop
uggggggggga o0 3 3 013 02 2 025 02 2 037 02 2 049 03 03 g1 53 -
90c0000000 002 03 2 014 03 3 025 03 3 038 03 3 250-gp e 92 03 S
00t 000000 093 22 2 ol o5 3 0% 03 3 %40 03 3 082 11 A o6 &5 x
00000000 004 03 3 < 041 02 2 053 69 OP 085 01 1
0000000000 00 02 3 017 02 2 029 02 2 083 &9 0P 03 o |
oac 2 03 3 018 03 3 030 03 3 042 03 3 :
30E900005" 90 92 3 019 02 2 031 02 2 043 02 2 035 55 - 0 35 -
s | @ Ed | sl mal| el mut | ey
Lo 1 02 2 ; 2
00C00668a050 908 92 2 022 &% OF 031 65 P 046 &9 OP 058 04 970 90 00
00c00000c00ga0 011 01 01 023 02 02 025 03 03 047 04 04 0% 2% it 971 83 cne
00coooeaneonos 012' 03 3 024 03 3 036 03 3 048 69 OP [ 3 2 0 00
00C0000260as
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MUSICAL CHORDS,-Wallace E. Agy of Phoenix, Arizona, wrote this "wierd one." (his own

words and admission!) I personally do not think it is so wierd. It is

rather practical. The program generates major diatonic scales for comparison and trans-

posing, and if given the key note and the type of chord outputs the tones included in

that chord. :

The recoraing instructions are: Key in the program and store the data registers in

6 OP 17 partitioning (power up partitioning) and write banks 1 and 4 on a mag card.

The user instructions are:

1. Read in banks 1 and 4 in the power-up partitioning.

2. Initialize: press 2nd E'. A chromatic scale is listed, next to numbers that will be
the key notes. (see sample)

3. To output two .scales, enter the first key note and press 2nd A'. Enter the second
key note and press R/S.

4. To list notes in a chord:user-defined labels A through E were designated as follows:
A=Major, B=Minor, C=Seventh, D=Augmented and E=Diminished. Enter key code and press
appropriate letter key (A through E) and chord will be printed (see sample)

15, ot
1547, 02 023 71 SBR 076 69 OP 129 44 SUN 183 91 R/S
16. 03 024 42 STO 077 02 02 :g? g: OSQ
1. ¢ 1720, 04 025 43 RCL 078 69 OP 132 <3 RCL
R Boog|oam HE | I8 R% |3 e
X . 4 4
. €- 247, 07 | o028 02 02 081 71 $BR 138 &2 00
. 1320, 93 | 983 539 082 44 Sun 136 69 OP
% e 13 Bl B EP 3 a0 137 00 00
. . 4 -
3 ¢ Hfé- 1 o3z 71 see %3 04 4 158 &7 3
1o P 13 13 g6 71 S8R 130 41 GTO
11, 8- 1547, 14
12 16 18
1720. 16
17. 17
21. 18
t & ¢ 2147, 19
2 0 E- 22. 20
3 € F 1320. 21
3F  fe 13. 32
< & A 13. 23
i A Be 20, 24
s 8 ¢ 2012325, s
3 ¢ te 302431, 3
103723, 37
. 134122, i3
E A 8 152430, 3
I MIM
> F A 200 23 ADV
a0y 3 23
F TTH w2 TwoLeb
c g- 503 i1 A
FoR L E 20¢ 73 38
) g0% 42 3T
£ AuUS 905 43 PEL
E- i 8 o097 i :S
5% P
pIn DESVTS
b F A- 8 32 ap
02 02 ‘
04 4 *
Endin iy 172 3% =
1 2 3 +3 3UM {73 53 0P
: € A 3308, 1 ot ot
3 Fe B ;J: 0z l-:u 53 JpP
P . e N
o8 2 38 PET 172 34 SUM 332 43 sum
R 330 5y 25+ 173 oG 90 233 00 99
PO Dryunmca-ay 130 33 RCL 23% T3 RCs
(DE 131 @0 00 335 90 00
182 77 GE 235 2z PTH

CALCULATOR TIPS AND ROUTINES. (especially for the HP-41C/41CV) Edited by John Dearing.
Corvallis Software, P.O. BOX 1412, Corvallis, OR, 97339~
1412, USA. 130 pages. Words of praise simply fail me and I feel totally inadequate to
do real justice to this marvelous book. It has 26 chapters, on all possible subjects
related to the HP-41C. By this time you probably have asked yourself "what this has to
do with the TI-59." Just this: I wish somebody would sit down and do the same for our
machine. That is, compile all those practical tips and routines known for our calcula-
tor in one readable book. There have been attempts, like Harald M. Otto's Trickbuecher,
which appear at regular intervals. But nobody has tried his/her hand yet at a real opus.
I "bet-ye” this one is going the become THE reference work for years to come.
If, like I, you are conversant in RPN, by all means send for one.
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PRINTED WIRING DESIGN HOURS.- Wallace E. Agy, Phoenix, AZ. Most electronic devices,
(including the TI-59) consist of a number of components
placed on a printed circuit. To designers of printed circuits it is of great value to
be able to estimate how many hours it is going to take to develop a given circuit. Here
is a program that gives a reasonable estimate as to the time to lay it out, to draw the
schematic diagram, to draw the assembly drawing and to digitize the printed wiring board.
This is done based on the number of holes needed on the board and on it's density.

Output is based on the following formulas, derived (empirically) from actual cases
and experience.Factors may be changed in the program if circumstances warrant it.
Number of holes

Lay out hours =

5 + 16
Assembly drawing = Numbgzof holes (ninimum 8 hours)
Digitizing =  Number °§sg°1es + Line density factor' X Number of layers

in which factor' = Lo= 2.5, MED= 3 and HI=3.5 ;
Example: We calculated the total number of holes to 1522 as follows:

(63) 16 pin dips = 1008
(9) 14 pin dips = 126
(38) resistors = 76
(24) capacitors = 48
(8) & lead op-amps = 64
(2) 50 pin connectors = 100

total 1522

Estimate the density using experience, based on type of circuit, complexity, area avai-
lable for, and quantity of, runs.

Key in the program and data memories and record sides 1 and 4. Press E to initia-
lize. The program will print out all prompts. To run again, press E.

033 42 STD A - 01 1
. 334314, 02 082 16 A° 128 73 PC* FA
IPPTTT oo T e R PP !617363'1 03 gg,ﬁ ?é c?l 083 43 RCL 129 ?l 01 32 HIR
2231002332, D4 o3k 17 B 08s 00 00 130 6% OF 33 03
4133360000, P 0% 18 C° 08% 35 + 121 03 ug3 1303
PWB DESIGN HOURS s73aITIRLT s 036 91 PoS ogs o1 1 132 35 e 23,
23335125, 08 941 82 a0 See o0z 2 134 4% OF EERR
Rpbertebhridinniioond .-100359;33. 0% g:g gg ng 08% %8 FL-{ l§§ 22 P?S - 04
R T R e :
T0TAL NO. HOLES? % 2a3tiso0eTs 12 a4 g L. 082 95 PRT 136 11 A 1 3
Mt e | sisisimn 3 | S sRRe | o @l | IR o | o2
= 2732641300, . q I :
3017165414, 15 9% 35 095 98 ADY 141 09 1 BL
BOARD DENSITY Z#ww«s 23246418, 16 050 9% PRT 09¢ 16 R’ 142 82 MIR 15 o
LO=A MEDSE Hl=C 0. 17 081 32 o1 097 43 RCL s 03 03 1 ot
e - R E I R I
EEbE 053 15 AT 09: %3 bR I
NUMBER OF LAYERS?3-¢ ;;1334 E? 054 43 RCL 100 07 7 }‘3 9% uie
s 3Piaiesia 2 033 00 Q0 I 148 03 04
37002338 3. 3 25 83wk 1o: 85 « 145 02 2
LRV 3615231730, 3| 5s: 13 a3 103 82 WIR 130 07 7
167. 42 1337241500, 25- | g=3 35 = 105 14 14 151 03 3
050 58 FI: 106 &3 X 152 02 2
SCHEMATIC 061 02 02 107 32 WIT 183 14 D
72.37 06z 99 PRT 108 %8 FI 154 76 LSL
063 22 INYV 108 02 02 i 5 &
Y o LN 1 .
ASSY DWG 064 S8 FLu A 125 01 1
12.59 065 33 ADY TR 126 of 1
. : 0% 1S he 113 98 ADV 152 82 HIR
PIGITIZING 020 6% OP 08 00 00 114 22 INv 160 03 03
15. 09 021 21 21 065 S5 =+ 115 %8 FIX 181 03 Wi
cg e | S G2z | e sy | e g
BUBLBBBSBF SRR SRADNS o7t T 7 117
. 024 63 OP 072 8% «+ 112 76 LEL 164 03 3
8 00 21 21 022 ot | 073 o1 1 149 16 R 163 00 ¢
000 76 LBL 2 026 o 120 63 OP
001 18 010 73 RC+ 02?7 0% 0% 973 2 eix 121 21 21 167 07 7
002 69 OP otr 01 Ot 028 £9 OP 0’76 62 2\ 122 73 RC+ 162 01 1t
003 21 21 012 &% 0P p2e 00 00 or 35 - 123 01 0t 16% 06 5 H
004 73 RC# 013 92 N 030 22 RTH 0;' 32 prt 124 69 OP 17 14 D <
00 01 01 014 8 OF 031 78 LBL o7a 23 INY 125 02 02 171 76 LBL Z
00s 49 OP 18 2t 2t 932 1% € 020 53 Flv 126 63 OP 172 13 ¢ 3
007 91 o o1 &3 th 03 10 B 081 98 ADY 122 21 2 172 93 . 5
= ) v 3 b
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ULAM'S (?) CONJECTURE,- Professor Wilber J. Widmer of the University of Connecticut
sent me this interesting program. Several years ago Martin
Gardner discussed a remarkable conjecture on numbers in his regqular feature, Mathema-
tical Games, in Scientific American. Consider any positive real integer N. If N is
even,divide it by 2; otherwise, if odd, multiply it by 3 and add 1. In either case
repeat this operation on the new integer I(l) thus formed, and then continue the pro-
cess to generate a sequence of integers I(l), I(2),...I(n). It is an unproven conjec-
ture that this process will always yield I(n) = 1 in a finite number of steps n.

For any given N, call this value of n i(N). E.g., for N = 10, the generated sequence
is 5, 16, 8, 4, 2, 1 and i(10) = 6; after this the sequence cycles repeatedly with
(1), 4, 2, 1. There is no apparent pattern to the sequence of i(N) for N =0, 1, 2, ...
Thus, i(0) = 4, i(1) = 3, i(2) =1, i(3) =7, i(4) = 2, etc. N = 1234567890 gives
I(N) = 351 and N = 9999999999 gives i(N) = 180. It appears that for N = 10EXP40, i(N) =
395, but I have not been able to confirm this directly.

In a short note on this in the Jan/Feb 1979 HP-PPC Journal (vénlp9) John Kennedy
attributes this conjecture to the Polish mathematician Stanislaw Ulam (who came to
the U.S. in the 1930's and is well-known for his work on the Los Alamos project and
for a variety of mathematical research writings). But in a recent letter to me, Martin
Gardner says that he is not aware that the conjecture is due to Ulam, and John Kennedy
could not recall for me the source of his statement.

The TI-58/59 program which follows executes the sequence of any positive real in-
teger N on input by N[A]. With a printer, the full sequence of I values is printed,
along with i(N). Without the printer only i(N) is displayed at program stop; if the
PRT statements at steps 009 and 039 are replaced with PAUses, the I value will be
flashed.

Qoo e LBL Q0% 99 PRT | 013 &7 EQ | 027 5S4 a2s /7 EQ
(] S 1 G = oo 29 IF 019 00 00} oz28 &1 GTO | 037 00 00
ooz 4V CHs 01l 35 = g20 3t 32 g29 00 0 o3 o5 0s
g0z 42 570|012 22 2 021 43 BCL Q30 05 05 029 339 PRT
Qo4 02 021013 S4 0 2 ozz oo gQofozt 01 1 J40 33 ADY
s 69 0OF 014 42 STO | 023 B5 = 032 22 uwi 041 43 RCL
ooe 23 231019 01 01 | o24 03 03 033 43 RCL | 042 03 a3
Qo7 42 370l 018 22 IMY | o285 &85 + 024 01 01 [ 043z 39 PRT
Qo2 00 goy0l¥ 539 INT | o2e 0Ot 1 035 22 INY {044 31 R-3

OP 2.. & OP 3.. ON REGISTERS 10 AND HIGHER.~ Page V-27 of the manual shows as the last
two lines: OP 20-29 = increment a data register 0-9 by 1.
OP 30-39 = decrement a data register 0-9 by 1.

The power of these OPs lies in the fact that they do not require you to put a numeric
value in the display/x-register and as such may be placed almost anywhere in the
loop or sequence you are programming. On the other hand, if you require to add or
subtract 1 from a register higher than 9, the sequence always has to be "1 SUM NN",
with its definite disadvantage of having to put that "1" in the x-register, which will
often play havoc with your computation at hand. It more than often is a real problem
to find a safe place to put and still have it in the loop.

But if you know "your OAS" this should not be a problem at all. Suppose, in a rather
lenghty program, you "used up" all your lower-digit data registers and you still have
registers 30 and up available. The sequence you had in mind is the following:

LBL A + RCL IND OO X RCL IND 0L OP 30 DSZ L A =

and your are faced with a possible 1l INV SUM 30 somewhere. (or a 1 +/- SUM 30, if you
prefer it better that way) Where do you put the 1 INV SUM 30 ?

Try it this way:

LBL A +RCL IND 30 X 1 INV SUM 30 RCL IND 31 DSZ 31 A =
(only thing to synthesize is the DSZ 31)

How does it work ? Your entry at pressing A, added to what is recalled indirectly
from register 30 is pushed into a HIR register for safekeeping at the moment the pro-
gram encounters the X sign. Then 1 is subtracted from register 31. The"1"in the x-
register is subsequently overwritten by what is recalied indirectly from register 31.
So, this is the safe spot where to put the 1 INV SUM nn sequence. Maurice Swinnen.
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Hexidecimal Keycodes: Each program step in a TI-58/59 occupies one byte of memory
=23 ic in a BCD (binary coded decimal) format. This means that each digit (0 to 9)
is stored in four bits. But four bits of memory can contain 16 possible "digits".
This is the hexidecimal (base 16) system where the "digits" 10 to 15 are represen-
ted by the letters A through F respectively. That gives 256 theoretically possible
keycodes (00 to FF). It is possible to create 60 of these hex-keycodes on the 58/59.

First you must get into ROM. At turn-on (with the ML module in place) press
3 0p 17 (9 Op 17 for the TI-59) Pgm 12 SER 444 R/S DMS LRN. Ther at a step number
in ROM evenly divisible by 8, press Ins and return to RAM by pressing LRN RST.
You will find 9 program steps written in user memory (beginning at the step
mumber where you pressed Ins) the first of which will behave strangely. For
instance, at step 000, you would see the strange keycode 2bwhich we will denote
h24 to distinguish it from the regular keycode for CE. If previously you had a
01 in RAM step 000, you will get the keycode h253a 02 in RAM step 000 will give
the normal keycode 20. This suggests... ‘

RULE 1: Pressing Ins at a step number nnn evenly divisible by 8 in ROM will
give the hex-keycode (AO-ab)+cd in RAM where ab is the keycode 1in ROM step nnn
and cd is the keycode previously in RAM step nnn but the first digit of the hex-
keycode will be BCD normalized.

For example, with 01 in RAM step 000, pressing INS at ROM step 000 with keycode
82 will put AO-82+01=1F in RAM step 000. The hex digit F is 15 in base 10 and the
display will show the hex number 1F as 25 which we will call h25.Note that only
the last digit at a step number divisible by 8 can be made hexidecimal. The first
digit and the other downloaded keycodes are put into normal BCD form. By writing
the proper keycode in RAM and pressing INS the right number of times, any of the
60 possible hex-keycodes can be created at any step number divisible by 8--e.g.
to create the hex-keycode 2B at step 000,write SBR in RAM, then go to step 000
in ROM and press INS three times: 3x(A0-82)+71=CB which is BCD normalized to
2B and displayed as 31. Creating the keycodes you want where you want gets
easier with a little practice.

RULE 2: Hex-keycodes revert to normal when moved about by editing.

Also note that pressing INS in ROM will move your RAM program up a step so if
you want to use more than one hex-keycode in a program, you must start at the bott-~
om of program memory and work your way up.

RULE 3: All the hex-keycodes, except those from hi0 to hl5, disable any label
search,

If you want to jump past a hex-keycode in a program, you must either use
absolute addressing or mask the hex-code from the label search by making it part
of a two step instruction. RCL hxx will allow label searches without crashes or
other quirks. Calling a label that exists before an unmasked hex-code is also
alright.

None of these hex-codes print out calenders (sorry) but some do useful
things.

hO4 acts as a super clear. It clears the display, the t register, EE or ENG
mode, the SBR return register, error conditions, all HIR reglsters (see V5N4/5
p13),resets all flags, goes to step 000, and stops execution. This could save
some steps in an initialization routine. h32, h33, n45, hs53, hél4, h71, h72,
and h83 do the same. (This on a 58C. On a 58/59, hO4 may clear the program.)

h31, hi#1, and h51 act as a normal sine function. Writing INV before any of
them gives a strange function that is probably used internally to calculate
trig functions,

h54 will copy the t register into the display if immediately following xat
while preserving pending operations. This 1s a two step equivalent of copying
the display into the t register (V5N6p4). Doing certain things between the
x2t and h54 (including CP, strangely enough) may produce other results.

(continues on next page.)




TI PPC NOTES V6N9/10PL5

h24 is the strangest hex-code of all, Create it at step 000 by pressing INS
once and return to user memory and write 7 program steps in 001 to 007 so that you
have: 000: h24, AB, CD, EF, GH, IJ, KL, MN
If you then press RST R/S, h24 will change the order in which the keycodes are
interpreted to:

000: DA, FC, HE, JG, LI, NK,OL, 0O.
This gives the equivalent of ‘15 program steps packed into 8 steps. SBR 001 will
give a 7 step program, and SBR 000 will give an entirely different 8 stepprogram.
All the programmer has to do is write his program so that either way the 8
keycodes are interpreted will be useful. An IQ of 160 and nerves of steel are
recommended.

The following illustrates the usual behavior of hex-codes in multi-step
instructions. .Recall that hil is the display of the hex-code 0B which might be writ-
ten as 00,11 in base 10, This helps explain some of the following behavior.

RCL hil:: recalls 00, runs SBR A
FIX hil:: goes into FIX 0, runs SBER A,
STF hili:: sets flag O, runs SBR A.
GTO hil:: runs SBR A, RTNs to step 001,
SBR hiil:: runs SBR A, RTNs to SBR 001, RTNs to step following hil.
GTO Ox hil:: SBR A, RTNs to step 10x+1,
SBR Ox hii:: SBR A, RTNs to SBR 10x+1, RTNs to step following hii,
Dsz 01 hil:: if register 01#0, runs SBR A, RTNs to step 001.
if register 01=0, runs SBR A, RTNs to step following hll,

EQ hii:: if x=t, runs SBR A, RTNS to step 001.

if xpt, runs SBR A, RTNs to step following hil,

This is the typical kind of behavior but some multi-step instructions will
do completely different things.

With 60 hexidecimal keycodes and all the multi-step combinations, I suspect
it will take a while before all the possibilities are understood,

Happy hexidecimal programming,
Patrick Acosta

TWELVE DAYS OF X-MAS,~ It is traditional that, at the end of the year, I bring you a suit-
-------------------- able holiday season program. Last year I brought you the Twelve
Days of Christmas and this year I was at a loss to find a good one. I even contemplated a
Christmas tree in Graphics Mode, but lack of time prevented me to embark on that adventure.

Then Lem Matteson came to the rescue. You might have seen his name somewhere else
in this issue. In fact, I even thought of callingthis issue the Matteson-Beebe-Agy show,

Lem tried the original program by B3ill Skillman in v5n9/10p27 and, since it was so
short, he thought it might be converted to Fast Mode and still stay within the 159 step
limit. However, when he changed the subroutines to GTO instructions with GO* returns, it
made it too long to fit in bank 1. He was about to give up when he noticed he could drop
the "THZ END“ at the end. So, he ended up with a 163 step program. Now, at this point I,
personally, would have loved to get my hands on that program. That is a real challenge,
squeezing a program till it screems. Well, Lem squeezed the water out of lel S program
and ended up with the present 155 steps.

The program may run in either Normal or Fast Mode. In the Normal Mode it takes 4
minutes and 48 seconds to print the song and in Fast Mode this gets reduced to 2 minutes
and 12 seconds. For regular mode, the instructions are the same as for Bill's program. Just
press A to start the program

For Fast Mode, read card side 1 and press RS" R/S. Then load all 4 card sides. The
printing starts automatically when the fourth card side is loaded. .

Note the zero at step 010, while all the other Fast Mode programs have a 9 there.
If you put a 9 in Lem's program, it will print 90000001 when card 1 is entered. Low it
prints a 1, as it is supposed to do.

See program listing on next page.
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Twelve Days of X-Mas, Lem Matteson, program listing.

. o1 e
‘ \ o3 s 9a ! 203002701. as
22 83 o 040. 1 G0 oz 3515350013, 46
ge2 0o O 041 01 01 o4 302?573333. 4;
g2 2 a3 2 3431225700, 4
B0 | Eag 2| g
00 35 PGN 0i1 o1 1 : 3701421700, 50
2 o2 043 2z 2 2213421700.
098 9F ser 035 42 70 o8 3701003017, s2
£ 42 :
o0s 02 02 | 87 & § 10 | 396319239, EH
00y 39 39 043 44 SUM . u 2436373013, ss
g10 99 92 050 32 3% 7134570000, 12 2436373013, 3
011 00 0 020 33 pex 2101413500, 13 3317133300, 3?
o12 00 90 052 33 88 1513272724, 14 3735171740, 8
93 % o 053 4 OP 3122001 324. 13 203001613, 39
015 00 O 054 03 09 132 s33700. 1% 4336000121, 60
016 22 MY 05s 232 OP 133 108 15 15233524, 51
01T S8 FIX o gz 02 134 3 ‘3'.‘: 18 3637301335, 62
oig o | 9 0 il | isesadr 8
2 1 FS i i3 I41e440022, 2l 3617150131. 63
20 3% bos 080 T3 RCe 138 et 2 1600000000, 66
cr DO | o 150 Haiiaten. e | Sremssip g
] 2 2 63 200354212, 2 -
k- st | gmEsm B ommeme 8
a 3 320 11320, Z :
T 0ss 37 87 133 4 3| naearz 71
027 90 oo et 31 143 28 2824443725, 3
69 OP 7 14% 44 20 B3I4443723, 7
A I I S ) O
o 69 v 14T T3 BC b 617421731,
93 9 3 0r0 05 S 1a% 2 32 3723000000, 7%
032 42 S70 aT1 Qe & 14% =9 23 1724222337, v
N2 sz 370 190 0 2300000000 3
% N ary oo 00 151 g3 39 3124313722 >9
933 85 =8 ord 12 3 153 0% os 3 o, 30
v 3 0% 01 1 e 53 5 - b bacd oiucic a1
03 3 3 gt 3l 370 19: 33 a £ a 22
35 43 370 LTI T _ b 53
i 24
s 8%
53 2
i 87

SURVEY CALCULATIONS JOURNAL.- This- journal in vin7 has some good Ti-59 programs. Up to
cecmmmmeem-emce-a---e-----= now all the coverage they had was on HP-41C, but things
have changed with the last issue. A little critique however seems to be necessary:
The authors of those programs write very good RPN programs but after all this time
haven't mastered the OAS system yet. | still see things like ') ) ) =" (an equal sign
terminates all pending operations, so you may leave all those closing parenthesis off)
or "STO 24 X 2 X (RCL 28 DIV RCL 26 ) = (again, the parenthesis are not needed).

But, the program on Lambert projection is well put together, with HP-41C and TIi-59
listings run side by side.

If you want more information about that journal, write Joe Bell at P.0. Box 6674
San Bernardino, CA, 92412,

RHYMES,- Morton P. Matthew, Litchfield, Connecticut. I don't know if you have noticed,
-——-——- but when I want to become solemn, I put the "Letter Gothic 96" typing element
on my machine. Here again is such an occasion.
I have seem many versions of- the Poem Machine, clean ones and the ones of the sau-
cier kind. I even promised by Swiss friend to publish some of the latter versions in a
future issue. A1l this, however is past history.
Mankind has made one giant step again on the ladder of progress. We may consider
all Poem Machines obsolete from now on, swept away by the tides of forever advancing tech-
nology.
“Morton P. Matthew, the Consulting Engineer P.E. from Litchfield, CT will go into
the annals of programming as the first human being ever to make a TI-59 rhyme. The pos-
sibilities are legio, of course: simply substitute the words that turn you on most for
the rather clean ones Mort has put in his rhyming machine and you will have produced
the most porno of all rhyming programs ever. You don't even have to feel guilty about
it, as any subsequent saucy rhyme coming out of the machine will be entirely the machine's
doing.
Load the cards in normal partitioning, initialize with E to obtain 239.89 and enter
any, we mean ANY, number and press A. We highly recommend 73, 1010 and V2 + 1 =,
Although negative numbers are allowed, we recommend to fasten your seat belts.
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RHYMES, M.P. Matthew, Listing and sample.

1427133640, 09

36. 24376S. 10

IT*s QUITE A MESS 3600344124, 1

TQ FEED A SKUNK 3717001300, 12

WHILE PRINTING 128 2300, 13

GIRDLES I[N R TRUNK ‘53 130003_ };
1 43.

323, 128 2224271700, 16

17°S GUITE A CINCH 129 2431220000, 1?7

TG FEED A  SKUNK 130 2717350000, 18

) i f

MARBLES 1IN A TRJNK T 22, 2

H T

» 1735356090, 2

SIS ITE A nEss 133 eI 23
* L2 - .

0 RITE A iaa 137 1523311923, 2s

LHILE DAL 138 2532450030 3%

MARBLES ! 2322450000- 332

139 2532261700, 27

140 2117133700, 23

TITTISILCL, 141 353’14u000 29

14 . 30

31

32

33

34

43 i

ﬁ 33

53 49

3 41

4 32

43

34

45

45

37

43

+3

50

51

E <2

3 <3

<3

3 b

3% 5

. 3% 57

i kd '3

3l N 3

ac = ﬁ

4.4 ”

b o1 52

(7' QUITE A ELAIT 35 K 53

T3 GRAB_ A 137 T . 24

M ILE PRINTING <3 Int 55

MRESLES  In A IHIP 32 370 58

2 ad o

22 3 58

52

he,

o1

=2

=

X

7é

e EATING 2

PICFLES IN A TPICK 3

A-MAZE-ING,~- In vénd/5p23-24 I presented a program under that name. It had, however, a
———————— bug or two in it, which made it produce less than perfect mazes once in a
while. I asked the membership to come up with a solution. To no avail, I didn't get any
takers. So, perusing a software catalog from my friend Peter Poloczek, in Franfurt, West
Germany, I noticed a program called Labyrinth, the Serman word for maze.

Peter was so nice to send me a copy and it is surprisingly similar to our published
one. This one, however, seems to run OK. The author is Andreas Biek.

Put your calculator in 3 OP 17, key in the program and record the two mag cards in
this partitioning. ( One could make it a little more friendly to the user by taking all
the unused NOPs out of the program and writing an automatic repartitioning routine some-
where in the program)

You will not need any library module, as the program has its own, built in random
number generator.

Read-in both mag cards in 3 OP 17, enter a seed between 0 and 1 and press B.

Enter the number of mazes you want, up to 10, and press C.
Enter the number of lines per maze for the first maze and press R/S, enter the number of
lines for the second maze and press R/S, etc.

To start the ball rolling, press CLR A.
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A~MAZE-ING, Andreas Biek, listing and sample.

181 22 INV 289 95 = 397 4 4 613 68 NOP
P | BEE | BEG ) HONE R
3. 141592654 RND 19 3oz 292 22 INY 01 1 616 18 18
183 01 o1 293 57 D2 42 sT0 ¢i7. %8 ABv
IXTREITLNZY REETNLX 186 65. €S 234 16 16 12 12 18 Z
1 1 I I _Lg_s_zz_ml'_L 293 03 03 fs RCL 619 07 4
I X IEENY EREXZ I I 1 Ul 296 40. 40 } !2 620 Ot
Tz I 189 01 297 19 D0* 32 X7 62¢ 03 3 407 10 lo
T LN e 8
! by
EZLIEIRITITIT TIIXX 192 25-CLR 300 95 .= 42 sT0 624 69 OP
193 P2 ST* 301 59 INT 00 00 625 04 04
2 LAB 194 00 00 302 75 - 22 1NV 626 43 RCL
d, B[z | o g L
2 1 =
. 5613352448 AND 1% 00 00 308 &3 04 04 23 8 2
198 93 93 306 95 = 71 SBR 630 00 O
B | R Eo | Ha oz
2 2 U 1 X 4 rd 2
900 reve. | O RN | 2o oss x| 309 97 03 ¢ 632 06 0
o a1 P 093 a7 psz 202 03 8 310 33 RCL 7 IFF 832 oe ¢
003 43 RCL 0%4 00 00 8 12 2 %2 636 02 2
004 3 19 095 01 01 313 93 38 38 637 07 7
005 23 LN% 0% 1% & 313 0% 9 &8  x 638 03 3
006 33 X2 oer 8T IFF 31 % - a3 €39 01 1
007 4z STO 088 01 0t 315 43 RCL or 7 640 63 OP
008 15 19 0% 01 0t 37 1% 1% és x 641 04 04
009 &% « 100 04 04 olé 22 w2 19 D* 642 43 PCL
o1 01 1§ 101 71 SR 318 33 PCL 3% = 643 18 18
o1: 90 0 10z 01 01 320 13 13 32 €10 €44 &9 OP
012 00 0 193 31 31 321 42 370 13 13 645 06 06 :
013 00 0 104 27 DSZ 323 15 18 22 I G465 02 2
014 S4 109 13 13 333 9% . 37 psz 647 22 INV
015 22 Iny 106 99 00 333 =3 T 13 1% 548 44 SUM
016 5% INT 197 25§ 355 3: sun 0% 0% 649 18 18
%‘;—2:—95-“- 108 71 €BR s ‘g 3% 650 22 INV
1% 7o LbL 109 01 Ot 43 RCL €S1 49 PRD
019 iS E 110 22 22 1z 12 €52 18 18
920 S5 - 111 97 bS2 3% e 653 03 3
021 00 0 112 00 00 3 o1 1 654 05 S
022 32 %:T 13 00 0 ;- 9% = €55 03 3
023 ‘Iz INV 114 83 &9 334 32 T 66 01 1 333 93 .
024 28 LOG 115 &2 op 33 43 PCL €s? 01 1
1025 95 = 116 03 0% 337 10 16 658 06 6
036 22 1hv 1y 22 !N‘! ;;E u . £ %9 &9 OP
37 &3 INT 118 26 3TF 33 43 Ro 42 570 650 04 04
028 85 =x 1 01 01 22 R 5 ie 661 43 RCL
028 01 1 D 225 12 12 2 g3 662 19 19
030 00 0 <17 5o MUF 230 42 370 o5 0% 653 69 OP
031 95 = 22 00 0 231 iF 12 2% 2% 664 06 06
032 S8 INT 123 48 EXC 232 32 4iT ET N4 665 98 ADY
033 as 124 16 16 233 43 PCL 33 ke 665 71 SBR
TR | 123 34 oes 233 1l 0d 05 €67 02 02
035 0 E* 136 00 00 R Eo it EQ é68 00 00
036 01 1 120 05 8 337 03 03 0% 0% 669 08 8
037 T4 sMa 122 42 570 L 35 4 670 06
038 00 00 128 13 13 32 st e 671 42 s10
039 43 RCL LA 50 00 33 is é72 01 01
040 00 00 Psiou LSO =3 i 673 17 8*
041 ‘85 x 122 33 4 i3 3om 3 . 2~ 0% 674 16 R®
042 43 RC 132 -9 13 C1s 23 Bre e 3> urT 679 97 DS2
043 1% 1S 133 33 2 LLs 15 1% 368 B 676 18 13
043 23 INV 135 0% ¢ 33 RCL P 353 43 RCL $77 06 06
045 25 LOG 13¢ 7S5 - i3 52 23 Rew 30 18 1o €76 69 69
045 52 EE 137 42 RCL B2l 05 6o ISR €79 86 STF
047 22 Inv 138 1% 15 43 RCL $4 2 2 660 02 02
048 32 EE 129 S4 O 11 11 E A ST 00 00 e81 17 B*
049 95 = 140 22 1NV 135 3 3 L €82 71 SBR
050 44 SuM 141 28 LOG 5 En 290 0 12090 she 683 02 02
051 14 14 142 33 33 o s € = 22 664 00 00
s a5 143 9% = 29 02 02 G Z. 7T 00 00 €8s 97 D52
N 144 44 SUM 233 41 41 33 T = 88 x e 20 20
054 18 C* 143 1s 1% 05 S 687 06 06
055 04 4 42 52 FIN I ése 00 00
0%6 42 $T0 S 1F RIN
0S?7 00 00 148 00 »'% %’ —
058 71 SBR 149 42 370 tal 12 e
059 01 Ol 150 00 692 42 STO
060 22 22 1351 €9 Of 693 19 19
061 37 IFF 132 30 %0 cas_ a2 PTN
062 91 01 133 as Tan ST
063 01 01 13399 . 696 12 €
064 04 04 139 ‘gg 697 42 STO
069 43 RCL 135 = 6%g 20 20
066 14 14 D gx 69% 02 2
067 =5 + 138 3 700 01 1
068 01 1 A 701 42 STO
06% 00 0 el = o 702 17 17
070 5 - 181 92 2 703 43 RCL
071 59 INT 162 42 STO 204 17 17
072 42 sT0 163 16 16 08 7 -
073 14 14 164 01 1 706 02 2
074 9% = 163 €3 x 707 00 0
07S 63 Op 15 93 . 2 708 95 =
076 10 10 167 01 1 3 208 3] B
07?7 S - 158 &% & =1 T10 '4.l' e
078 01 1 168 22 INY 01 711 17 17
079 9% = 170 33 INT PO 712 ot 1
080 50 IxI 17y 2 43 FLL 713 44 sum
081 &5 x 172 =n E0 1313 714 17 17
082 71 SBR 172 01 01 3k 3t0 o 215 1 610
983 01 01 15 3% el EAt 110 10 205 82 71 07 07
4 31 31 . R 16 et Y el 208 82 L5005 Ah
- - e ) ) b o Tt -*E_'F 812 T3 RCe -A_-l-lg——g—-ﬁ-r
oes % Vi i S AU B ER T TR TR GO T I -4
95T 0l 0a 173 4F 3 o S04 20 40 s12 58 NEP 71z s
03% ar 3T lre 2% =
083 71 3ER 130 5% INT
0%t 01 01
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RESTRICTIONS & LIMITATIONS OF FAST MODE USING THE PGM-02-SBR-239-9 SEQUENCE.

- _-_—-—.—-——ﬂ——'- 0, T Y e G S e AR AP G, S O S G g, (P, e R S R, Y ST L €, T P e, W e

By Palmer 0. Hanson.

1. Entry to fast mode clears all memory, the equivalent of a combined CP and CMs.

2. Entry to fast mode returns the calculator to the turn-on partitioning 6 OP 17. You
can re-partition under program control.

3. Entry to fast mode resets all flags if there are zeroes in locations 01| through 0Oi5.
Use of other digits or codes in those locatlons has not been researched fully. For
example, an OP 00 at locations 014-015 will set flags | and 7.

4. Once in fast mode the only allowable keystrokes from the keyboard are +/-, the deci-
mal point, CE, CLR, and EE. Other keystrokes may cause a crash, which will require
you to turn off the calculator. But other erratic results have been observed. Some-
times the calculator will simply drop out of fast mode.

See also paragraphs 12 and |3 below for the use of R/S and RST from the keyboard.

5. Entry to fast mode leaves the calculator in FIX-0 mode. You cannot change the FIX mode
from the keyboard, but you may do so under program control.

6. While running in fast mode, the calculator will not recognize an R/S, unless preceded
by either CLR, 2nd CLR, PAUse, PRinT, or the sequence EE INV EE.

7. The RTN (code 92) (entered by INV SBR) cannot be used as an alternative to R/S, even
when preceded by any of the above alternatives named in paragraph 6.

8. Subroutines may not be used in fast mode. This includes the cal! up of subroutines
from the |ibrary modules with any of the options |isted in V=62 of the manual.

9. Neither User-defined labels nor Common, labels can be used with transfer instructions
such as DSZ, t-register comparisons, GTO or the flag tests. These have to be direct
addresses. But all of the transfer instructions can be used, if followed by direct
addresses.

10.Some operations do not run at fast mode, such as the trigonometric ones, the statis-
tical functidns and the conversion functions. The reason for this is that they already
run at fast mode when in normal mode.(in the calculator firmware)

11.0nce you are in fast mode, you cannot stop the program from the keyboard with R/S or
RST. If it doesn't stop under program control, you will have turn the calculator off.

I12.An RST from the keyboard, once the program has stopped, drops you out of fast mode.

13.An R/S may be used to start a fast mode program from the keyboard. SBR nnn may be used
to start a fast mode program at the location of your choice. An attempt to reposition
the program pointer from the keyboard with a GTO nnn causes erratic results as descri-
bed in paragraph 4, above.

i4.0nce fast mode has been established, magnetic cards may be used to load a program
with a "load-and-go" sort of mode. Program control must be used to provoide one of
the sequences in paragraph 6 to stop the calculator after entry of each one of the
mag cards, including a double entry of card | fo provide for the fast mode entry.(see
sample program on next pagel

USE OF LOAD AND GO TO ENTER A PROGRAM IN FAST MCDE.

The command sequence shown provides a safe entry for up fo four mag cards, including a
double entry for card |, to provide for the fast mode entry. The sequence of operator
actions is based on easy use with the printer. For operations without the printer, chan-
ge the PRT commands in locations 023, 026, 029 and 032 to PAUse commands, so that an in-
dication of which card has been entered becomes available.

Note: The program tape on the next page includes the instructions for entry into fast

mode (steps 000 through 015) for load-and-go entry of four mag cards (steps 016 through

034) and a short fast-mode demonstration program.(steps 035 through 052)

I. Enter card side 1|, which includes instructicns from locations 000 through 034 as shown
on the tape, plus whatever other additional program instructions you intend to run.
The display will show you a |.

2. Press RST R/S. The display will show a zero. You are now in fast mode.

3. Re-enter card side 1. The printer will print |. The display will show a zero, ready
to accept card side | again. This procedure is necessary, because the fast mode entry
wiped out your program in bank |.
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) 4. Enter a card to load one of three remaining banks. it is not neces-
o o sary to load the banks in order, but for the demonatration we will
002 00 O assume that you load in the order 2, 3, 4. So, since you entered
oo o o the card for bank 2, the program wll! verify the entry ny printing
005 36 PGM a 2 and the display will conatin a zero, ready for the next card.
gos 92 22 5. Enter the card for bank 3 of your program. The printer verifies the
00z 0z 02 entry by printing a 3, and the display will again contain a zero,
00 3 3° to facilitate the entry of the next bank.

011 00 0 6. Enter the card for bank 4 of yor program. The printer will again
gig 33 g verify the netry by printing a 4. The display will show a zero.
g%g gg g You are now ready to operate your program in fast mode.

gi;é 4 O To run the sample program, the one Martin Neef used in his original
018 22 INV demonstration of fast mode, simply press R/S at the completion of

oip Zon | ste .

021 57 ENG Note that the fast mode simply runs past LBL A at 035-036, just as
ggg gg PRT would happen in normal mode. This means that you can write fast mode
024 gé CLR programs such that you can default to normal mode if you wish.

025 91 R/S

026 23 PRT Whitle the program is running, press either R/S or RST, to demonstrate
gg‘a a1 g‘;g the inability to stop the program this way.

029 99 PRT \
020 25 CLR The calculator will stop after about 37 seconds with 200 in the display
gg_}, ;g §E?‘r and 200 printed. Now press RST to take the calculator out of fast mode
023 25 CLR and back into normal mode. Then press (user-defined key ) A.

034 %1 R/S

032 76 LBL This time the calculator will stop after about 70 seconds with 200
33? il cgs in the dsiplay and 200 printed, thus demonstrating the difference in
ggg g: cp speed between fast mode and normal mode.

gj? 29 If your program does not include four cards, you may delete the appro-
042 32 X!T priate number of PRT-CLR-R/S sequences. Or you may simply press R/S
04 L s instead of loading a card, in which case the printer shows a zero, to
045 4% RCL indicate that no card. (bank) has been loaded.

04t 00 00

047 22 INV

048 67 EQ

043 00 00

050 43 43

051 99 PRT

052 91 R/S

FIRMVARE,- Palmer O. Hanson has the following comments on this subject:
------- "v5n3p6 Reported that assumptions were running amok as to how many firmware
program locations exist. There was speculation that the firmaware code may even be re-
peated as many as nine times for a total of 8000 steps. Table VI of Patent No. 4,153,937
(v6n2pd) would seem to put an end to such speculation. The table shows 512 program lo-
cations which are exactly the number needed to support the unique code in the various
downloadings of the firmware; that is, 380 steps of firmware code, 4 waste steps at lo-
cations 380 through 383, and the equivalent 128 steps needed for the 16 constants iden-
tified in v3nl2p5 by Bill Skillman. The table also supports Patrick Acosta’'s contention
that there is some hexadecimal code at the end of some of the constants; see the OC cvde
at the .end of the first constant in table VI of the patent.

our downloading of the firmware by various methods- (v5n4p6) had interpreted
the location 384 of that constant (ln 10) as a 12, equivalent to the keycode B.”
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HEXADECIMAL CODES FOR NEWCOMERS,- Maurice Swinnen. So that newcomers also might experi-

------------------------------- ment with this new and wonderful discovery, here-are

some ''cook book recipes' you might try out:

1. Make sure the ML library is in place. Also connect your printer.

2. Go into RAM mode by pressing from the keyboard 9 OP 17 PGM 12 SBR 444 R/S DMs LRN

3. See 82. Press INS LRN. Press RST LRN. See 24. This is the famous h24 created at step
000. :

L4, SST to step 00l. Write any program here. For example: X § = PAU + 3 = PAU R/S

5. LRN (go out of LRN mode)

6. Press RST R/S

7. The program does not execute properly. Try to trace it. Same result.

8. Enter , say, 3 and execute the program by pressing SBR 001. Now it works. Trace it.

9. Press RST LRN SST and write a new program, say, LBL A X 7 = PRT - 8 = PRT R/S

10. LRN and try to execute the program by entering any digit and pressing A. It won't
work. But execute the program with SBR 001 and it works.

11.Turn your calculator off and on again.

12. Go into ROM mode by 9 OP 17 PGM 12 SBR 444 R/S DMs LRN

13. See 82 in the display at step 000.

14. SST to step 144, where there is another 82. Don't be smart now and try GTO 144. it
will take you out of ROM mode. Only SST will do, please.

15.. At step 144, press INS LRN RST LRN

16. At step 000 now, write another one of your simple programs, say, LBL A X 22 = PRT
+ 103 = PRT R/S (press LRN to go out of LRN mode)

17. This time say GTO0 145( that is just one step beyond where you created h24)

18. LRN and write another simple program: LBL B X 203 = PRT - 18 = PRT R/S

19. Enter any number and press A. Works just fine, prints two results.

20. Enter anything and press B. Nothing doing. Program doesn't work.

21. Enter anything and press SBR 145. |t works.

22. Now go back to Patrick Acosta's article on hexadecimal codes and see if it doesn't
start making sense.

- D S D S D - D D D D D D T D G D P P D D D Y R U WS D AR P D D D D D D R D R D R D R G R S G W A A e S N G Y D D WD D A R D D D WD R B mb W T e

TRUTH IN LENDING,-Glen Ellis, Memphis TN. Given the amount of the loan, the projected
inflation rate, the annual interest and the number of payment periods
either in months or years, this program computes and prints the required payment per
period, the sum of the payments and the sum of the interest portions. What is unique
about this program is, that it also calculates the effect of inflation on the three
output categories. It does this by an iterative process, which, admittedly, is rather
slow, especially if many periods, such as 240 months of a 30-year loan, are involved.
But it is accurate. The program takes about 4 seconds per period, which translates

into nearly 24 minutes for 240 periods.

Using the program is rather straightforward and user-friendly:

Enter the amount of the loan and press A.

Enter the annual interest rate and press B.( 12.6 % is entered as 12.6)

Enter the projected inflation rate and press C.

Now either enter the number of months and press D

OR; enter the number of years and press E.

5. The program starts executing at this point and the results will be printed. The
payment per period appears relatively fast, but the sum of payments, the sum of
the interest portions and the sum of the principal and the effect of inflation on
each of them, printed immediately after each output, takes some time.

You don't have a printer? Don't despair. This user-friendly program can be used
without the printer as well. It displays the payment period. If you want to know also
the three output values and the effect of inflation on them, press C'. The sum of pay-
ments will be shown. Press R/S and the display will show the inflation-effect on this
one. Press R/S again and out comes th#sum of the interest portions. Another R/S will
again show the effect of inflation on the last one. The next R/S produces the sum of
the principal and a last R/S shows the inflation-effect on that one too.

If you forgot to write everything down, never mind. Keep pressing R/S. It's a loop.

™ W N
L]
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TRUTH IN LENDING, Glen Ellis, Program listing and sample.

1000.00  ANT
18.00 I x 021 00 00 080 01 1 95 = 196 09 09 237 00 O 317 10 E°
10.00  INF 022 32 X:T 081 02 2 140 42 STO 199 65 x 00 O 318 43 RCL
24.00  MOS 023 69 OP 082 0 1 141 01 01 200 01 1 259 69 OP 319 16 1€
49.92  PHT 024 23 23 083 00 © 142 32 X! 200 02 2 04 04 320 €9 OF
025 23 CLR 084 00 O 1 9% = 202 9% = 261 43 RCL 21 06
1198. 18 IPHT 026 77 GE 085 69 OP 44 91 R 203 42 STO 262 05 03 22 98 ADV
1096, 44 €FF 027 17 B* 086 04 04 o+ ) 204 09 09 263 958 FIX 323 22 INV
028 43 RCL 087 S8 FIX 146 13 C 205 76 LBL 264 0z 02 324 S8 FIX
029 09 09 088 02 02 147 22 1wV 206 16 A* 265 69 OF 325 07 7
198.18 TINT 030 =5 + Nea &2 pT| 148 S8 FIX 207 43 RCL 266 06 06 326 07 ?
185.31  EFF 03t 53 ¢ '5;3"?2'{3%‘ 149 32 XIT 208 00 00 267 65 X 327 03 3
032 33 RCL 091 1t A 150 25 CLR 209 S5+ 268 01 1§, 328 03 3
1000. 00 IPREC 033 03 03 092 S8 FIX 151 02 2 210 S3 «( 269 02 2 329 03 3
310,13 EFF 034 75 - 093 02 02 152 04 4 211 %3 <« 270 95 = 330 05 S
035 01 1 094 47 CMS 153 03 3 212 01 ¢ 271 61 G0 331 01 1
03¢ 85 + 09% 42 STD 154 01 1 213 5 - At 332 05 S
03T 43 RCL 0% 00 00 188 02 2 214 33 ¢ R 333 69 OP
035 09 09 097 42 STD 155 01 1 315 01 1 274 178’ 334 04 04
039 95 = @3 12 12 167 02 2 216 85 ¢+ 273 22 INY 335 S8 FIX
040 42 $TO 098 01 1 15 07 7 217 43 RCL 276 58 FIX 336 02 02
AMT : 5% Op 218 0 277 07 7 337 43 REL
j S 219 2re 07 7 338 10 10
INFL are 03 3 339 69 OP
‘P3 280 03 3 340 06 Os
HU§ 281 03 3 241 10 E*
PHT 8z 00 0 342 43 RCL
283 03 3 343 17 17
e 3 PnT 283 o7 7 344 9 OP
e %3 EFF 183 e 00 345 06 06
283 e 346 22 1NV
S onH | o Eox
EFF 28% 43 RCL Ii9 %8 ADV
- gs0 13 13 3%0 98 ADY
ZFPC 81 &% OP 351 98 ADV
EFF 392 06 06 352 25 CLR
29 10 E* “en Q| R/S
. - 39043 ReL | TR
B?U =% Fiv 29% 5 1S 2%% 18 C*
Nor o 92 2 26d 6% 0P 3%6 ;3 RCL
09E 33 PCL et 1w 0% 287 13 13
ERD I 293 %2 ADY 30 9y pr2
208 S o 3a9 33 [NV ':3'!-1‘_‘,1:#
C 0% 43 RC 00 T3 FIX <0
005 01 01 0. 07 7 360 1% 13
00 s = 0% or 7 S o
noe 42,870 303 02 2 363 08 08
IV 304 04 4 %4 A% Pr
015 33 e 305 02 3 TR R 1A
911 2T - 205 01 1 366 16 16
012 43 PCL 307 03 3 Jer a1 RS
g}i n2 02 308 07 7 v
G145 = 30% 6% OP e
21T 22 hv 30 04 04 362 10 10
g:e 33 523 311 %8 FIX T
217 0 312 02 02 w2
218 42 10 313 43 RCL 3z o 1t
013 -;‘-; Po: 214 08 08 o
02 ¢ 315 &% OP H
3: 06 06 375 18 ¢C

PRINTED WIRING BOARD DESIGN ESTIMATE,- Wallace E. Agy, Phoenix, Arizona. As with the
, - Printed Wiring Board Design Hours program else-
where in this issue, I doubt that many of our members will ever have an oportunity to
use it in their frofessional field. Even among the more than 70 % of our members-electro-
nic engineers and technicians there are precious few who design printed circuits, although
all of them have used one time or another. The main reason I present these programs is,
because they have very unusual constructs in them, which could be used in many other pro-
grams. They are also also perfect examples of how to design an interactive program.

This program will compute the number of layers required in a printed circuit board.
This is an important factor in the cost of the board, and if known early in the design, it
can help avoid much lost time backtracking and redoing to add additional layers.

The factors which are used are: Digital: 6, Analog: 4 and Digital/Analog: 5.
Line density factors are: Low= 3, Medium= 5 and High= 7.

Footprint area: 15 to 34 % = 2 55 to 64 % = 7
35to 44 % =5 65 to 74 % = 8
45 to 54 % = 6 75 to 99 % = 9

A caution message is issued if this factor exceeds 75 %. After summing all factors, total
determins number of layers as follows:

TOTAL = 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8
LAYERS = 12 11 10 9 8 7 6 5 4 4 3 2 2 2 2 2 2

Enter cards and press E. Prompts will be printed. Enter number of power and ground planes,
will be added to total number of layers. Press A, B or C to enter type of circuit. Press

A, B or C to enter line density. Enter quantity of components of a type, then area of it's
footprint including leads and pads. When all components have been entered, press D.
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Printed Wiring Board, W.E. Agy, program listing and sample calculation.

'.l”'...ﬁ"’."l e

puB DESIGN ESTIMATE

Py YR 22222224 00

LY .
s a 097 16 A
NG, PWR/GND PLANES ? § 0% e e
2o T 099 22 22
100 73 RC#
USERBLE BORRD .AREA 7 ¥ 101 02 02
108. 25 ‘J%S_»ZQ_RE_
1 v L
TYPE OF CIRCUIT 2 104 13 C*
DIGITAL =A :gz Pt RCL
AHALOG = B 103 2 op
CONB. D/RSC - 107 A O
LINE DEMSITY © i?g 3: cz:;7
W o=z R - -
:E; s B x 111 53 OP
HIGH = © Y 112 03 93
! - 8 s 113 -;a ms
ENTER COMF. ATV, #-5 113 9+ 04
Tugn FOGTRRINT, 203 § 113 82 0P
2 L
y W 1i7 5% 0P
ARER Ty T 15 09 00
€ 112 25 CLP
0.3 34 Lt 0 0
2, 44 3 131 %3 ADY
0. 36 113 . 122 Az BT
H 4 L
N
2,33 57 Y2 Qs A
LT s S 125 53 0P
0,13 34 ® 127 91 01
0,28 2 N 132 6 A
28, 27 o7 ¥ 129 sage
130 02 2
b obmsmiessedeneane v 31 43 CP
13 g% 0%
s 133 53 ¢
FOQTAPRINT PERCEMTAGE ¥ 829,
20, 52 % & (e 33 pT N
1l :!
CAUTION *v }3; 33 ”'EE
k ] -]
P %Y
fhshswvnsmssmbonbiod g :33 .3 X
141 5% 0P
O, LATERT ¢REDICTED i 142 0: a2
- 143 33 POL
nees E) cheed : 134 ‘?t? DR
£ s 53 0P
e atamama—an iianas S 135 01 0
- W Min o os3Oe
S 153 04 04
o 147 53 0P
000 42 370 D48 01 0t T LS 9% S
001 05 0% 946 04 03 [ 131 3% ADY
T 002 10E’ D42 57 ST S 192 3¢
203 %Y QP 048 04 4 N 1%% 33 ADY
004 04 04 049 32 3TO *134 98 ADY
Y 21 P-3 NS0 13 03 € 31 23
345"_'11?“» 53 281 36 3TF _LL"'—"—'T.'x L CRC
€ 107 05 I 0%2 o1 It a 3¢ :5 E
008 5% « 083 ef GTO . 1%3 22 ENV
E 009 43 RCL 084 0t 01 |¥ 152 38 3TF
Q10 0% 0S - 3 a w150 01 0t
E 011 95 = SEe—tTrL  |&f 151 =3 noeP
3 N12 34 sum 057 13 ¢ 53 HOP
013 03 03 252 01 1 . |8 53 NOP
.'g.l.,_}_,;ﬁ. 059 05 3 X 13 ¢t
T__._.é.r' 1o 34 = 260 3 OP 2 03 9
Uis o L N1 04 04 IR 42 5TQ
E;Ol? 11 R g DER
STots 01 1 E g
N5 012 03 3 \ 33 AD¥
e 029 &3 OP [ 1300
W 021 03 04 « LT oB*
S 022 59 0P « o) a
T 023 05 IS Q 32 370
t 024 37 IFF l)‘3 03
025 0t 0t
026 04 04 a
027__ %2 _%$2_ ad
d’\ﬁé? I3 T8 <
ol 329 42 570 &
RQ 030 93 03 3
8031 28 sTF
v 032 01 a1 a
» 033 &1 GTO Ty
2 034 a0l v s
- 2T 3 a Qs
" LEL E\
12 8 S
iie i
3 g4
52 OP 3
34 94 I
2 A3 0P <
043 05 0% :
044 37 IFF =

(v g0

BRANCK Pt Rerprunl- %o FACDYE
i

193 19 D°
194 13 D'
3% 92 RTN
1
197 17 B*
198 98 ADV
199 59 OP .
. 200 90 00
;201 01 1,
§ 202 03-3
203 03 3 p
X 204 05 S
> 205 01 1 g
i 206 37 ?
- 207 01 g
¥ 308 03 3 A
$ 209 43 OP
X 310 02 22
211 03 2
512 04 1 Q
213 03 3
314 o7 7 r g
25 93 33
25 03 3 13
2z osd e f R
213 04 04 s
313 52 QP 2
220 05 25 | ¥
221 53 OF <
333 4 a0 %
233 23 ADY !
333 51 aTg
325 90 M f§
as s 13 R
] Bl L;L E
22 <3 0p  |K
5y
2o T
233 93 3 N
34 93 201§
03 3 <
0 M 7-
3 5 6
4 4
¥ 233 33 RiL
2 0 93 03
% 53 op
[~ 04 Oé
] bt
3K ;, REL
D I
¥ o )
4 33 Thy
3 33 166
|5 3% a
33 37
04 D4
33 ADY
13 C
e e
5 B h
T 4
3: o )
4 23
260 43 PEL N
w61 0% 08y
3 2
. 3
€
<+
2
§
X
-
x
e
3
o
s

296 04 04
297 03 03
298 06 6
299 04 4
300 ?? GE
301 04 04
302 01 Ot
303 07 7
304 04 4
308 ?? GE
306 03 03
307 99 99
308 09 9
309 44 3UM
310 08 03
311 59 OP
312 00 90
313 s1 670
314 02 03
21% 33 29
LI
317 3% +
318 01 ¢
319 3%
320 0t 1
2321 3% +
322 91 ¢
323 35 ¢
324 01 1
325 35 +
326 021 1
327 35
323 0t 1t
323 3% -
330 01 1
331 3%
332 01t
333 3%, +
338 027 2
333 93 =
336 s1 670
337 01 0y
TR
357 +3 RLL
340 03 08
341 32 4
342 91 1
343 03 3
343 7T GE
33% 03 03
346 34 34
4T 01 1
343 24 4
34% 7T GE
3%0¢ 03 032
2%1 32 32
382 01 1
3%2 08 8
3%4 7T GE
3%% 03 03
3% 30 30
357 01 1t
3%3 07 7
3%% 77 GE
80 03 03
Jét 2% 23
m2 At
33 03 3

PRT.CODE REGISTERS

DU )

1513413724, 00
3231007373, 01
0. 02
0. 03
0. 04’
0. 03
0. 06
0. )4
0. o}
5151515151, 09
33431400. 10
1617362422, 11
2100173537, 12
2430133717, 13
2132400033, 14
$32%532231. 15
1500332713, 15
2117350071, 17
413@1 1314, 18
7301432, 19
13331a0013. 20
3517120071, 21
374533, 22
170322100, 23
1924351541, 24
2437007109, 238
1524222437, 26
13270068413, 2?7
13311227232, 23
2200840014, 29
15323014380, 30
1563136419, 31
arad. 32
21TO0L61L7F, 33
:1,“43?45. 34
71090000, 38
273243, 36
44301300, 3?
301716, 38
54001400, 29
23242223, 40
54001509, 41
1731371738, 42
13323033, 43
4000243743, 44
5?00336335. 43S
37231731, 46
-.¢23°3'. v
33392342137, 48
STIQ3%8 335, 49
2122323733, %0 .
3924313700, S1
331. 5141 92
31 13"1«. 33
32”4000-.. 4
12345172536, 3
23381718, 6
2418371716, 37
. 58
Q. 59
299 01 1 439 .00 O
-y 400 3% + 449 49 PRD
401 0t ¢ 4431 39 39
o® 402 3% ¢ 442 34 X
3403 02t 1 443 73~
04 3% + 444 59 INT
408 03 3 44% 44 Sun
406 35 + 446 59 39
407 02 2 447 97 DS2
Fioz 9% = 438 58 S8
o~ 409 44 3UNM 449 04 04
$410 08 03 450 23 28
&411 51 570 451 25 CLR
»312 02 03 452 48 EXC
bl = 3 k&)
314 5 LEL
415 10 E®
418 52 EE
417 S5 -
412 82 EE
419 00 O
420 01 1
421 34 /-
422 42 370
423 53 =3
a2 2%«
& 429 23 L0G
¥ 426 43 ENC
427 %2 93
22 o35 -+
423 %3 .
4 o011
* *
© INT
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LOAN SCHEDULE,- Lem Matteson, Kansas City, MO. This is one of the most practical loan
schedule programs I have ever seen. It uses Normal Mode for the entry of
data and the prelimninary calculations. Then it allows you to use Fast Mode for the print
out of the long and slow schedule print out. However, if you prefer life at a leisurely
pace, you may continue in Normal Mode and wait twice as long.

Moreover, it computes a payment per period for you, based amount of loan, interest
rate and number of pay periods. You may use this payment for computation of the schedule or
you may enter anu other payment, more or less than the computed one and it will use your
payment proposal as the basis for a schedule. If that isn't “user-friendliness.."”

To record your program you will need two mag cards.

1. Put your calculator in 5 OP 17 and key in the program and the data registers.

2. Put your calculator in 6 OP 17 and record bank I on side 1 of a mag card.
On the same card, record bank III, the print code data registers.
On the next card, record bank II and bank III again.

To use the program:

1. Read in three card sides in 6 OP 17 partitioning. (the turn-on one)

2. Enter the amount of the loan and press A.

3. Enter the annual percent interest rate and press B.

4. Enter the starting month (1 through 12) and press 2nd A'. If you don't enter here,
the program assumes January as the starting month.

S. Enter the number of years of the loan and press C.
The program computes a monthly payment for you here. If you agree with this one as
the basis for the loan schedule computation, go to 7. Otherwise do 6.

6. Enter any other payment amount and press D.
The display will show, and the printer will print, the number of payments now needed
with this new payment. It will be shown in the form of NNN.nn in which NNN is the number
of full payments required and .nn is the fractional payment which will be computed as
the last payment.

7. Again you will have a choice here. Either you can print the schedule in Normal Mode or
in Fast mode. For Normal Mode, press E.

8. For Fast Mode, press 2nd E'. Display stops with a zero. Slide in card side bank I.
Again the display stops with a zero. Slide in card side bank III, the data.
See your paper tape zip out of the printer.
Notice that at year's end the program prints out the amount of interest paid. This is,
of course, very handy when you £ill out your tax return.
Notice alsc that, if you entered a different payment through D, the program computes a
partial last payment. Otherwise, it prints a zero payment as the last one.

SEE PROGRAM LISTING ON NEXT PAGE.

ERRATA,- Lem Matteson sendsme the following errata.

——— In vSnépl0, at the top of the page, the revised Snow program will work fine the
first time around, but fouls up a second time. He found that register 01 did not get
cleared and the next print code got added to the previou one. The 100 PRD Ol kept increa-
sing the number when the register was full. Soon, the program got the calculator into EE
mode and one digit was lost. The solution was to change the RCL at step 040 to EXC, then
the CLR at 039 will clear ROl as it recalls ROl for display. Lem says "it had to be a typo,
why would the CLR be there otherwise?"

In v5n9/10pll, the Guard Digits Printer doesn't work correctly. The example, pi,
shows 3.141592654 as the display and 5359 as digits 10, 11, 12 and 13. Thse are, of course,
digits 9, 19 11 and 12, the 13th being a zero. To make sure that the trailing zero was
not the cause of the trouble, he used 1234.123456789 as the test number and, sure enough,
it showed 5678 as the last digits, dropping the 9 erroneously. .

He knew that FIX wasn't to blaim, because the last 8 didn't get rounded off. So, he
checked the EE parts and tried 1 EE 8 instead of the 1 EE 7 at steps 022 to 024. Eureka,
it did the trick. So, change the 7 at step 024 to an 8 and all will be well, as intended.

Jules Bell tells me that a few errors have crept intc his program DIM.OPS v6n8p9.
After the fifth line, add the words "press C."

Steps 126 through 146 should be changed as follows:

126: X:T 53 X=T 147 63 X=T 216 54 X=T 147 64X=T 256
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Schedule, Lem Matteson, Listing & sample.

000 00 O
110 06 06 328 43 RCL 437 20 20
%6000,00 LAY o %9 111 22 INV L 329 43 43 438 69 OP
17 %IN 003 00 O 112 58 FIX 221 S8 330 69 oP 439 06 06
1. nTH 004 00 O 113 44 sun 222 02 331 04 04 440 9L RS
00S 36 PGN 114 23 23 223 43 332 43 RCL 441 76 LBL
30. (RS 006 02 02 113, 34 sunm 224 24 333 20 20 442 10 E°
360. NO. 007 7% SBR 116° 24 24 22% 99 334 69 0P 443 22 INVY
821. 14 PMT 008 02 02 117 32 X7 226 22 33? 06 06 444 58 FIX
009 39 39 118 43 RCL 227 S8 336 39 INT 445~ 22 INV
2114 PAT gio o0 0 45 43 228 22 337 82 HIR 446 36 STF
32503 A 011 00 0 69 OP 229 86 338 03 0% 447 03 03
- - 312 00 © 04 04 230 00 339 43 RCL 448 43 RCL
013 00 90 87 IFF 231 06 340 29 29 449 02 02
SCHEDULE o1s 00 0 01 o0t 232 59 341 65 X 450 32 HIR
018 00 9 o1 01 233 1?7 342 53 < 451 02 02
$6000,00  LOAN 016 00 O 80 80 234 38 343 43 RCL 452 278 ADYV
17.% “INT 817 2% CLR 32 HIR 235 98 344 2 453 00 0
321.14 onT A1 31 P 13 13 226 98 345 63 454 52 QP
YRR IR ) s - 2 2 348 33 453 04 04
' e 020 %8 Fl4 32 47 2 31 3472 01 456 43 RCL
16, 57 T 22t 22 WY 3 . ' ot 37 38
315. 57 P{' 02z 36 3TF %3 Flu 5 349 33 3%3 53 0P
aae s ity 923 0z 02 g2 az 15 350 01 353 02 02
$323%. %3 IRL 233 0% s 2% OP 332 381 2% 450 43 RLL
23 ap 2% 08 =3 % 43 R 351 3 3%
10, > oy 32 Ww 32 3% 23 452 53 0OP
T " 53 FI % 334 34 453 93 103
pIPL 18 32 HIP &% %% 4% ¥ 454 o3 OP
E 37Q 54 3= P O 3% 32 HIR 5% 05 0%
23 $3 FiL 332 &1 aTd 397 15 15 466 33 ADY
“a z HIR 45 _*'5 S 0% 0% 358 2 .- 457 43 RCL
T T 3: u’; Ter 3 °9 232 EAE 453 g'? d%;
i 3 37 D 0 i T 80 3% 1% 453 32
PiL 3208 53 Fi 352 15 € 31 3% s 0% 04
- 32 HIP S 26 3TF 382 %3 FIX 471 33 RCL
IR 32 02 2 N2 02 4Tz 2T Iv
40, g3~ I 370 s 270 364 52 EE 473 32 HIR
Nt P S % ¢ 33 3?1 83 03
piFL Bi 3% e sz 47S 43 RCL
AL 030 43 1A 42 376 23 23
D1 01 12 370 kY 477 32 HIR
., 0. Jaz a3 19 29 242 473 08 38
315,40 T STER- 122 - a7 43 RCL
3.3 erel 3 iz 3T 153 53 OP 450 25 26
53374, 33 AL 23 23 134 17T 431 32 HIR
a3 PCL 15? 43 PCL 432_ h T
n 33 2% 158 Y 33 33 433 37 IF
v‘:r 53 3F 19 £3 OF 34 02 02
R a3 193 02 22 BESEDEY 435 09 09
FoRL vz ¢ 24 04 ERIRL 12 12
AL 33 8 03 -
%3 @7 De2 <3 Rl
Te “d. ng2  td 'E‘? L:!D 34 34
318,25 InT 3%s 53 X 90 59 OP.
.33 PIPL aeT g g4 92 02
5357, 29 3AL Neg 23 3TF 42 43 PCL
g% =3 G hid 2% 36
3. g, aer 33 ® 3 23 QP
21m. 13 hT 9%TE 12 i3 a2 n 9?3
a3 ] t8h 1E T i3 A
ssash i3 CdaL : 4 2o i3 3 s
- 5T Ed i3 33 0P
TR e A4 04
3 43, i 32 i3 : £ P
515,12 w3 £ ST OGE ; A% oS
02 PIFL i ge o e 22 02 %3 FIX
.32 SAL Pt i3 iz %3 FI 03 02 02
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REGISTER OPERATIONS.- Philip Brassine of Seattle, WA wrote this utility program. It will

do a variety of operations on blocks of registers, from RO2 through

R99, provided you partition the calculator correctly.

1. LOAD DATA IN GROUPS OF REGISTERS, Load side 1-B by pressing CLR ans sliding the B side
of the card into the slot.
To load the same data in R(x) to and including R(y), enter x, press E, y, R/S, data,
R/S. For example, if you want to store -234 in R40 to R43 and 567 in R45 to R4S,
enter 40 E 43 R/S 234 +/- R/S and 45 E 48 R/S 567 R/S
To check if it really works, load side 1-A of the card,(press CLR and slide the A-side
of the card into the slot) enter the low register-1 and press A, enter the high regis-
ter+l and press R/S. All zero-containing registers will be skipped.
So, enter 39 A 49 R/S

2. TRANSFER OF A BLOCK OF REGISTERS. First of all, load side 1-B again.
To transfer a block of registers R(v) to R(w) to a location starting with R(x), enter
v, press B, enter w, press R/S, enter x, press R/S
Here, suppose you want to transfer R42-R46 to a location starting at R32 and R45-R47
to a location starting at R57, enter 42 B 46 R/S 32 R/S and 45 B 47 R/S 57 R/S
Check with 30 INV LIST.

3. EXCHANGE OF A BLOCK OF REGISTERS WITH ANOTHER ONE. This routine is located on the same
1-B side. To exchange block R(k)-R(1) with a block starting at R(m), enter k, press
C, enter 1, press R/S, enter m, press R/S.
For example, you want to exchange R58-R59 with a block starting at R32, enter 58 C
59 R/S 32 R/S. Check again with 30 INV LIST.

4. TRANSFER AND CLR. Routine is on the same 1-B side of the card.

- o transfer a block of registers between R(v) and R(w) to a location starting at R(x)

as is done in 2.above, but additionally CLR the block from R(v) through R(w), enter
v, press B', enter w, press R/S, enter x, press R/S.
Suppose you want to transfer and CLR R46-R48 to a location starting at R51, enter
46, B', 48, R/S, 51, R/S. You may check again with 30 INV LIST.
Or you may -load side 1-A again and press 30, A, 59, R/S.

5. SHIFT LEFT OF A BLOCK OF REGISTERS. This routine is located on side 1-A of the card.
To shift to a location starting with R(r) a block of registers ending with R(q).,
enter r, press E', enter q, press R/S.
To check how this works, wipe all your registers clean with CMs. Then store 1 in R41,
2 in R42, etc. up to 9 in R49. You now are going to shift the left this whole block
ending in R49 to a location starting with R30. Enter 30, E', 49, R/S.
Check with 30 INV LIST.

6. CLR A BLOCK OF REGISTERS. This routine is located on side 1-B of the card. Load side
1-B by press CLR and sliding side 1-B into the slot.
If you want to CLR block R(f) through and including R(g) enter f, press D, enter g,
press R/S. Suppose you want to CLR R32 through R35, enter 32, D, 35, R/S.

The TRANSFER routine executes in about 6 to 9 sec, the EXCHANGE routine needs 5 sec,
the TRANSFER/CLR routine about 6 sec, the SHIFT LEFT routine in the order of 29 sec
and the CLR about .5 sec/reg. The LIST ALL NON-ZERO REGISTERS routine is the slowest
with 42 sec to 1 min+.

These routines could be good candidates for our own module. Comments invited.
SEE LISTINGS OF BOTH PROGRAMS NEXT PAGE.

STATISTICS AND MATH LIBRARIES FOR THE SR-52.- Donald Lambert, of Technical Calculator
Programs, 434 North Crescent Heights,
Los Angeles, CA, 90048, USA, wrote greatly improved stat and math libraries for the
SR-52. They either run faster and/or better than the original TI versions. If any-
one cares, Don makes them available at § 25.00 each or § 40.00 for both of them.
Please write to Don directly at the above address.

Don writes that these libraries come with listings, so I suppose they also come
with recorded cards, as the original TI libraries did.
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REGISTER OPS, Philip Brassine. Program listings.
PGM 1-A is at the top, while 1-B is the bottom one.

000 43 RCL 021 82 HIR 042 65 x 063 69 QP 084 04 04 103 76 L8L 127 42 sT0
g0t 00 00 022 15 1% 043 01 1 064 06 06 08S 81 RST 19 2% 123 30 0
002 33 + 023 22 INV 044 22 INV 065 29 CP 086 76 LBL 108 06 00 136 32 X:T
003 28 LOG 024 28 LOG 04S 87 ‘IFF 066 82 HIR 087 11t 189 5% ros 131 9t R/$
004 59 INT 023 85 + 046 00 00 067 13 13 088 42 STO 190 32 %7 132 82 HIR
003 39 COS 026 0t 1 047 08 00 068 67 EQ 089 00 00 1y g3 %t 133 05 oS
006 22 INV Q27 35 - 048 35 35 069 01 01 090 23 CLR 112 72 STs 134 82 HIR
007 39 COS 028 28 LOG 049 22 INV 0?0 03 03 031 82 HIR 113 00 135 15 1S
008 82 HIR 029 39 INT 030 86 STF 071 o0t 092 04 04 114 43 REL 136 72 ST+
oo | @ A | B BR | osmome @l AtS | B | i oo e
s 073 33 33 4 -
ot1 00 0 032 00 0 033 00 00 074 44 SUM 095 43 RCL e 5 0 133 29 (66
012 32 X:T 033 00 0S4 23 23 075 00 130 096 00 00 1 33,2 140 59 0P
012z 43 PLL 033 82 WIR 035 53 OP 076 29 oP 097 9% = 118 22 161 20 20
013 00 90 | 033 44 44 05 20 90 077 73 RC» 093 32 HIR e &7 9 142 32 w
op B | o B G 035 33 s | S w2 o3 93 a3 | 80 N0 143 57 €0
015 77 GE 037 5 - 038 14 14 079 67 £ 100 61 GTO 1800 1464 ot 01
Ne 2 | o3 Bak | B a% 031 3 95 | iox 7o v | 123 zsawy | 135 34
2 2 [ L] 1 & 8 102 7 7 :

919 36 STF | 040 34 a4 061 73 PC 082 23 CLR 103 38 ADY 128 3L ReS 1 98 Ay
020 00 90 041 385 = 052 90 U0 083 82 HIR 104 31 R/3 122 130 31 RsS
000 9o 3 021 048 08 343 32 4T 06S 35 36 087 93 @ : ; T 22 HIR
00 33 ADV 022 32 HIR 044 S? IFF 266 51 4T0 333 33 gpa {?3 3{ %{ 1?12
g9 21 R-3 g2z ir 1 345 01 01 267 00 09 083 T3 R+ 111 %3 gp 42 370
003 31 RST Q2s 32 .47 046 90 0D 058 22 22 040 90 6D 112 0 20 20 99
004 T4 LBL 023 22 HIR 047 %1 % 063 09 0 031 &7 EQ 113 3 P 22
0085 13 GC° 028 13 13 043 51 GT3 ot T2 3T. 0%2 90 00 114 T2 Ris 72 3T
s 38 3TF 0;' 42 570 049 M) D0 971 00 090 03 2% @3 1S 90 90 a3 20
007 Ot Ot 928 04 09 0S50 %9 %9 or2 £1 GTQ 334 53 QP 15 32 v 43 OP
A% 75 LBL 032 77 GE 0% 52 Ere 073 00 00 93¢ 10 9 117 5° EQ 20 2
002 15 A* 935 09 19 0%2 40 50 ors 39 3 P T 1z 01 ot
210 S HIR 0:1 03 03 0%3 32 K a7% Ts LBL 097 93 B9 119 23 23
oty 03 08 932 73 Pis 034 32 HIR 0TE 17 8 038 23 23 120 51 670
013 25 CLR 033 00 99 0SS (8 13 T 26 STF 099 43 RCL 121 01 9t
013 31 PR3 034 32 XiT 038 <42 STQ 073 00 90 100 0 39 122 93 93
N14 35 Q33 37 IFF 037 00 09 79 &1 570 101 3% HIR 123 32 ¢
015 91 1 03¢ 00 09 098 22 AT 030 1& A* 102 97 0?7 123 00
Ote 3% = 03" 00 20 089 T2 3T+ 031 T8 LSL 193 22 HIR 128 73 3T+
017 32 HIR 033 23 93 250 00 00 982 19 D 104 13 18 125 00 00
013 07 OF 039 32 HIR o961 01 083 42 STO 105 32 ¥ 127 43 RIL
17 91 RsS 040 16 16 062 32 HIR 024 09 00 106 43 RCL 128 90 20
020 32 HIR 041 32 3TQ 063 33 33 03% 3t RS 187 20 00 129 22 WIR

042 00 QU 054 32 HIR 036 32 HIR 108 67 €9 130 0% 0%

FAST MODE,- Palmer O. Hanson. The following are some random comments by Paimer an this
~==-=---- subject that seems to fascinate a lot of members, judging by the amount of
letters | receive dealing with this subject:
" | have expended some time and effort on a compilation of fast mode information both
for use in PXX (see the July-August 1981 issue for Palmer's article) and for Tl PPC
Notes use. (see this issue LIMITATIONS ON THE USE OF THE PGM 02 SBR 239 9 SEQUENCE)

| intend to expand in the near future the |ist of restrictions and to
show more examples of alternate methods of entry, such as the 2 4 STO 00 PGM 02 SBR
IND 00 DSZ 99 99 method which leaves you in FIX 9, etc.

| am now reasonably convinced that Patrick Acosta's Fast Mode entry
(see v6n8p3and a follow up article in this issue) will manage to do all he has claimed
for ift:
l. It will work with ANY module. So far | have tested the ML, LE and the Real Estate/

Investment modulies.

2. 1t doesn't destroy memory, so we can go back to normal card reading procedures.
3. I+ will +ie up substantially less memory than the load-and-go technique with the

Neef sequence.

If it continues to perform as expected, then we may expect the use of
the Neef technique *o become obsolete.

To show how |imited the Neef technique in reality is with other modules,
| have searched all the modules for inadvertent code 3|'s except the Securities Ana-
lysis and Agriculture modules, and have found 49 code 3!'s. But testing showed that
only the ones at ML-02-240 and LE-1!-423 provide Fast Mode entry."
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SHOPPING LIST,-Jules Bell, Baltimore MD. As promised in last issue, here is Jules' famous
------------- shopping list program. As Jules wants to be known for other programs than
simple-minded shopping lists, he thinks "it hardly merits the dignity of the word 'program’
but, here it is anyway." I beg to differ. It is a rather nice example how anybody can set
up a list of things to do or to remember, be it grocery items, shop inventory, what have
you, so long as you are able to identify each item by means of maximum five letters.

Jules advices the following to set up your shopping list:

1. Save your shopping lists for several weeks to detérmine what you buy most. Identify
each item with maximum five letters. If you are trying to decipher Jules' original list,
some are easy, but some are a little involved. COTCZ, for example means COTTAGE CHEEZE,
PRCHZ is PARMESANO CHEEZE, W/WHT means WHOLE WHEAT (bread) and STTOM,. you guessed it,
are STEWED TOMATOES.

2. Use the MU module for sorting. You might consider using a program in user memory, but
the MU sorting routine will beat them all in speed, simply because it is ROM-based.

3. Press 10 OP 17 and load all your print code. Codes must be entered as a decimal fraction
Thus, AAAAA should be stored as " .1313131313 *“.

Do all this with the TI-59 attached to the printer.

4. When finished entering codes, sort by means of 99 STO 00 PGM 06 B. When sorting is com-
plete, record banks 1 through 4 on two mag cards for data back up. Mark those cards
with SHOPPING LIST DATA. Press RST to de-access the MU module.

5. Key in your program, still in 10 OP 17 and record four banks on a new set of two mag
cards. Press A' and get an alphabetically sorted list of your items printed out.

Take this set of cards and the TI-59 shopping with you.

As you go through the aisles in the supermarket, write down a two-digit integer far each
item matching your list. The first digit should represent the aisle number, the
second digit the position of the item in that aisle, odd digits left and even digits

to the right, in sequence. For example, 12 should be the first item to the right in
aisle 1.

6. After you have put the groceries away (members in other cultures might not fully appreci
ate this, but, viewed from an anthropological standpoint, this is a very important ritu-
al, generally assigned to the non-dominant partner, which in the majority of cases turns
out to be the male in contemporary Western society.Ed.) load the second set of mag cards
the ones you took to the supermarket (and didn't use.Ed) and SUM the locator code to
the appropriate data register. Thus the item name was recorded as ".AAAAA" and the
locator code was, say, 12. After SUMming you will have in that register 12.1313131313.
If you list this by means of INV LIST, don't be alarmed if you don't see all 12 digits.
They are there, but your printer will print only 10 of them. ( unless you use one of our
patented 13-digit listers. Ed.)

7. Now sort again by means of 99 STO 00 PGM 06 B. After sorting press RST A', and you shoulc
get a print-out of your items in store location order.

8. If everything looks OK, record yet another set of two mag cards. This will give you:

A set with supermarket locations on
A set of "unlocationized" cards ( .n case you want to go to another supermarket) and
A back up set. ’ .

9. Finally you are ready to use the program. Press A'. This will give you a numbered list of

your items. Now, enter the number of each item you want, followed by pressing A; a -1

- will be shown in the display each time. When you have indicated all of the items you
want for this supermarket trip, enter 0 and press A. Items may be entered in any order,
of course. If you want to cancel an item after you have it already entered, enter it
again. This will take it out. A third entering will re-instate it, etc.

10. This is a "KAMIKAZI" program. Do not write ( record) back to your mag cards after you
have executed (run) the program. Your data registers have been altered by your selec-
tions. Just enter the program from mag cards each time you want to use{ even at the
same session).

This program saves me about 35 to 40 minutes each week in shopping time. At the true
value of my leisure time, it has paid off the value of the TI-59/PC1l00 already three
times over.
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Maurice, I have given you as much as I can on this. No doubt you'll edit it. (Yes, I did
to the tune of about 50 % of your words.Ed.) But the spelling is right, s'il vous plait.

( There is no hair on my head doubting your English spelling, but abbreviating BOUILLON as
BULLN is rather "odd " in my book. Are you sure you didn't have BULLION on your mind ?

But I doubt you will buy this in any supermarket, in any of the two meanings of the word.E

0. oo . 2363163222 H/DOG

000 76 LBL 044 00 00 9, 132727 01 ML . 2637152333
901 16 A* 043 33 33 . 1330152346 02 AMCHZ . 2713413116
02 00 .0 046 42 STO . 1413153231 03 BACON . 2741440027
003 42 sT0 947 00 00 . 1413222417 04 BAGIE . 3013154719
004 00 00 048 01 1 0. 14171721 QS BEEF . 3013352231
00S 09 9 049 94 +/- . 1435171316 06 BREAD 0. 30134332
006 09 9 030 &4 PD# . 1436321333 v 8SOAP 0. 30242726
907 32 T o3t 00 00 - 1441272731 BULLN . 3132321627
008 59 OP 032 31 R/sS . 15132%3237 % CAROT . 3231243231
009 20 20 033 00 0 . 1517273348 CELRY 0,33133
010 43 RCL 034 42 370 . 1523242631 i CHIKN . 3324182627
o1t 00 00 033 00 00 . 1530172431 CMEIN . 3324464513
012 99 PRT 936 62 op . 1332212117 COFFE 0% 33323926
013 73 RC» 9s7 20 20 . 1532301737 COMET . 3335152346
014 00 00 238 09 ¢ . 1532322649 . COOK'Y . 3340331321
015 22 INV 933 09 9 . 1532371545 carcs . 3342311332
316 99 INT 060 32 XIT L 1928252835 T CRERS . 3383374327
017 &3 x 951 33 RCL . 1340154137 £.CyT . 3813243531
013 01 | 062 00 00 . 1563192431 COCEN 0. 35241817
012 90 0 263 77 GE L 1963193%31 CoCRH . 3832272736
320 22 Inv 264 30 00 L 1553213528 CeFR 0, 354917
021 28 LOG 083 37 37 . 1963311837 ¢ . 1215
022 3% = 0gs 73 RC . 1553331713 s : 1539
023 53 OP 067 00 00 . 1953333237 03
D24 02 02 163 23 CP . 1883383714 [
02S 63 OP 069 TP GE L 19433726458 C
026 0S50S 970 90 00 . 1853431722 CoYE
027 33 ADY 971 %5 36 . 1618:73%27 : DIERL
023 43 RCL 072 232 INV 15 2ESRT
029 00 00 073 39 INT 153 MILK
330 57 £9 074 53 x 0 E0G3
031 00 09 ers 01 L 2 FLOUR
032 3% 39 978 00 9 L2 23931 FLYEN
033 &1 470 07?7 22 thy 0. 21322427 FaIL
034 00 00 973 23 LOG L2139312437 FRUIT
035 03 08 073 33 e L 2183143227 F-BGL
036 93 ADV Q930 &% OP 21431437918 E.BRL
037 38 ADV 031 02 02 2162142433 2 B3P
238 93 ADV 082 469 OP 0.21632121 9 F EF
039 91 R-S 233 03 0 2133212823 0 F FIM
040 76 LBL 284 41 aT0 2183223931 F. RN
D41 11 A 083 00 00 0. 21433229 ZFgJ
042 29 CP 986 %6 38 2183353371 3 Fo3PN
943 &7 E0 J37 91 R/S 2163343714 : FoSTE

2153343728 Fo3TK

L 2153421722 F.ouEG

3, 2239223212 T LPOSH

L 2230°3222% HMELE

L 2139164338 HE JhiP

HIDDEN DIGITS VIEWER,- Charlie Williamson of Sacramento, California finally has done what
R nobody else was able to do: write a true Hidden Digits Viewer.

It is really that: It brings only the last three digits to the display, including the
sign of the whole number. Furthermore, it brings all three digits to the display, even
when some of them are trailing zeroes. For example, with pi his routine
brings 590 to the display.

No other published routine accomplishes this, including those in v3nl0p4/5 of 52-
Notes, nor in v5n2p4, vén3p7 of the TI PPC Notes, nor any of the many I have seen in
Programbiten, Display or other German publications. My hat off to Charlie !

For example, Bill Beebe's routine in v6n3p7 of the TI PPC Notes returns .59265359
in response to pi and you have to count the number of digits to be sure that the hidden
ones are NOT 359 but 59 and an assumed zero.

Charlie's routine is much longer than any I have seen, but it accomplishes what is

advertised for the other routines, but not delivered by any.

990 75 LBL 902 D3 3 013 S v g2 35 - 336 92 < J4S € . A2 22 PTH
M1 t1 WA an <3 2 022 91 EE 03T 2% oF 54; EEA. TS s L8
002 33 ¢ 211 53 . RSO 0% 33+ 04T 22 Iny PEE I Y
202 x4 o 12 23 [nw 2:0  S2 EE 03a 32T 043 %z 2B 3%5 %5 -
04 55 - 013 S3 InT ak PRSI R Qg T N4% o7 Ed FEDEEL S
293 12 B D14 2% x T ek Qi 51 OEE 24134 i€a se - 9% 00 0
DI R o015 01 1 034 1z g 933 o0 LI I TR TR nEE 54
ac B 1 mr ol aze =3 . 034 99 0 043 93 INT Je: 3 D a3 eTH
02 %2 EE 917 93 3 Jie 34 0g 33%  S4 . DES T e = _—
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_.PTOGRAPHY, - Dejan Ristanovié, in Belgrade, Yugoslavia, sent me this one, which he
------------ called "Vizner's Code.” Dejan reminds me that Blaise de Vigenére pro-
duced a code as early as 1586 with which he enciphered messages. I remember as a boy
scout we used that famous table to encode our "secret” communications. This table, if
I remember it correctly, is based upon the so-called polyalphabetic system, sometimes
also called double-key system, because two or more cipher alphabets are used in the
actual encipherment. As it may be, the table has not withstood the onslaught of code
breakers, especially not the kind that have a modern computer at their disposal.

According to Dejan, a fellow named Vizner invented a much better code, which Dejan
in turn improved upon by using the random generator in the ML library. He now even
thinks that it would be virtually impossible to decipher his cryptogram without knowing
the key. And the key is simply ANY seed which you and your correspondent know and use
for both the encipherment and the decipherment of the message. But then, Dejan must not
be "entirely" sure of himself, because he adds wistfully "do you think it is possible2”.

I don't know, Dejan. Maybe there are some specialists among our club members who
have more knowledge about such things and could enlighten us. I hope they do.

The program itself is easy to use. Be sure, though, that the ML module is in place.
To encipher a message, first enter a key, a seed to the random generator. In the example
we used 1604, and press A. Then enter letter by letter, in the form of a two-digit
print code and follow up each time with B. After five letters the printer will print
those first five letters or characters, encoded. Continue with the next five letters,
each time followed by B. When you are through, send your friend the encoded message,
in the form of your PCl00 print outs. And don't forget to phone him and tell him the
key or seed.

Your friend now enters that key or seed, 1604 in our case and presses A. Next he or
she enters each letter or character from your encoded message, in the form of a two-
digit code and presses C this time. When the whole meassage has been entered this way
the PC100 prints out the decoded message this time,in the example TEXAS INSTRUMENTS-59.

€ 9% = 5 g 95 98 112 97 1Sz
o 33y e 22 90 9% S5+ 113 08 08
Oa® 3307 ore 4% RCL 0%: 07 ? 114 00 00
9% w8 x 0Ty o1 Ot %2 08 8 115 76 78
oso 53« 0T &u PPT Gae 9% = 116 05 S
DS N2 2 072 el GTO 09 &8 x 117 s -
TELAS LHITFUMENT -39 £ ST ars 00 00 0% 3 « 115 43 RCL
. 0SF 43 REL 0 T e 0% osm 02 2 11% N0 00
' 0%4 03 0% (iR 0ee 85 X 120 45 =
- g TT - G Ay Py oeg 33 Pg; ig 3? Egzl:
T z s S 034 0 0sE 2 2 TS C 10 &

ggi :f LSL gia 52 g%ﬁ 525 ?é : [ DL gre 13 € 101 05 - 123 84 0P+
002 42 sSTQ 014 01 01 03¢ 22 X:T 0EE 23 INY 080 5 - 102 02 2 12 0; o1
003 03 09 31T a3 pT) 03~ & 7 083 23 LOG 0£1 10 E' 103 54 125 97 2
003 03 4 e ’.é'&f 333 08 3 en £2 EE ngs E% - 10: 2 m'i 1;: 00 00
025 <2 sTO 017 0 E* 034 TY GE el 22 INY agt 01 1 10% -g LOG 133 gg 00
005 Q0 0D 01$ 53 « 040 00 0 06k 52 EE 03s 95 = 10 52 EE lie o 029

007 &9 OP 019 07 7 01 a5 48 Gz 95 = ues 32 X:T 1or 22 INY 136 ¢
002 00 09 020 08 8 042 32 XIT 0éd 3: Sgl‘; 0gE gg oT }gg ;g EE }31 6? c$3

9 21 65 «x 042 TS - 08% 01 037 X: 108 @
g?o 23 sgu geé 32 PGM 044 07 7 0ér 97 DSZ 088 77 . GE 110 44 SUM }gg gg 32
o1t 08 03 023 15 1S 045 D¢ 8 T U8 03 08% @0 00 11 01 01 132

?22?2??,~- Dave leising called me the other day and, among other things, dictated a short
— and sweet program on the phone:

000: OP 04 0OPO6 1 + RST

Dave claimed he used it all the time and finds it extremely practical. Why don't you
try it. You might like it. Just start it with RST R/S.(use the printer, of course)

PERSONAL SCIENTIFIC CALCULATORS,- Jim Mc.Dermott, Special Features Editor, has written
- an ll-page article by that name in EDN (Electronics
Design News) September 16, 1981, pp 70-81. Jim covers mostly the newer arrivals on the
personal calculator front this time: The Radio Shack, Sharp, Casio, Panasonic and Quasar
hand-held computers. But he was so nice to tell his readers about our club and our two
most Interesting discoveries, the Fast Mode and the Graphics Mode. Thanks Jim.

- -

’
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BRANCHING FROM THE KEYBOARD DURING PROGRAM EXECUTION.- In v5n7pll I talked about this
-— - - - discovery by Martin Neef of the
ZEPRA club in West Germany. I also presented Richard Snow's application of this neat
trick, in the form of a Time Bombs program. I asked the members at that time to investi-
gate better, and especially longer sequences than PGM Ql SBR 098... PGM 0l BST. The
trouble with that routine is that it is so short. Hold the R/S key a little too long and
your program stops, without any possiblity of re-starting.

Well, Dejan Ristanovié, of Belgrade, Yugoslavia, well-known in these pages,
for a variety of programs, has found a better routine: PGM 0l SBR 0l2...PGM 01 BST.

© It is also located in the ML-libray, a definite advantage, as every TI-58/
59 owner has one, and it is also much longer and will not change any data register con-
tents, except the first HIR. You still have to use RST, as in Richard's routine, because
of the two levels of subroutine used.

Dejan has written a demonstration program to show his technique. It takes
the form of one of those memory-reaction games, which he calls 5/10 START. The calculator
flashes you five digits in a row and you are supposed to remember those. Then it flashes
you one digit only. If it belongs to the first group of five, your decision should be to
press R/S. If not, just let it slip by. After each decision (or non-decision) the cal-
culator rewards you with a score up to that point, by flashing you a number in the form
A.B in which A is the number of correct reactions so far and B is the number of boo-bbos.

Be sure to press RST R/S to re-start the game when the calculator flashes
"30" after a decision on your part. Simply R/S will NOT do.

To start the game from the beginning, enter a seed, between zero and 1,
say .98765, and press A. After a few seconds you will see the calculator flash 99999....99
That is just to get your attention. Now watch for five single digits, displayed for a
short period, one after another, after which the calculator signals the end of that by
flashing again 9999...99. Now it is really going to test your memory ability by flashing
a single digit. If it belongs to the group of five, press R/S. Otherwise, let it go by.

If the calculator flashes 30 ( or any other two digit, non fractional number
press RST R/S to re-start the game. Normally, at this point the calculator will give you
your score so far, as explained above and flash a second digit, etc.

The game is over after you have identified nine digits in a row.

To start all over again, and in case you pressed the wrong key, just enter
a new seed and press A.

Note tc newcomers: To enter the BST in step 103, key in STO 51 BST BST DEL
SST. Also, if after a while you find the game a little tame, you might make it a little
more difficult by overwriting step 108 with a NOP. And after that, maybe 107 too?

Remember that Dejan used direct addressing, so NO DELetes or INSerts, pleas
Only NOPs or direct, equal-number steps, overwrites.
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NEWCOMER'S CORNER. (We are getting tricky this time.) When the TI-58/59 executes a pro-
gram which we stored in user memory, it doesn't do this step by step.
But it rather fetches eight steps at a time, executes them step by step, fetches another
eight steps, eté.You might say at this time: "Big deal, so who cares how the calculator
does it. I am only interested in the results. I consider the calculator just to be a
black box: garbage in, garbage out.” Good, but knowing exactly how the calculator does
its thing might enable us to take advantage of one or another peculiarity. To be more
specific, the above fact that the calculator fetches eight steps at a time and executes
them from that special accumulation register rather than from user memory enables us to
bave the calculator execute a sequence which has already been wiped clean in user memory!

As we all know, when we write the sequence 1 INV WRITE in a program, the calculator
suspends execution momentarily and waits for you to slide a recorded card in the slot,
to be read into user memory. After you do so, program execution continues.

Now, let us write such a sequence in the first eight steps (in these pages usually
referred to as *in the first octet.”)

000: LBL A 1 INV WRITE GTO B R/S (sequence 1)

With this type of anotation I mean " starting at step 000, write the following sequence
in user memory; that is, in LRN mode.”

Now, let us record this program on a magnetic card. Do it manually by pressing
1l 2nd WRITE from the keyboard and sliding the card, right side up, in the slot. Next
bress CP and the calculator is ready to receive this next sequence:

000: LBL B 5 R/S 010: 10 + + R/S (seguence 2)

It is rather clear how to do this: Go into LRN mode at step 000 (press RST if in
doubt) and key in the LBL B sequence. Then single-step( $ST) to step 010 and continue
keying in the rest. Go out of LRN mode. Press 1 2nd WRITE again and record this sequence
on the same card, turned over this time.

Turn the calculator off and on again. Press CLR and read in sequence 1 by simply
sliding the.card in the slot, right side up. Execute LBL A by pressing A. The display
goes blank, inviting us to read in side 2. Slide the card in the slot, upside down.

The display stops with a 5 showing. This could only happen if the calculator
executed the GTO B in sequence 1 AFTER it had been overwritten by sequence 2. And in
fact, that is what happened.

Let us now re-write sequence 1, such that the GTO B part falls in the second
octet, that is starting from step 008. (octet one runs from steps 000 through 007). To
do this, turn your calculator off and on again, press CLR and slide the mag card in the
slot, right side up. Press RST LRN. Press 2nd INS three times. To assure ourselves that
we did it right, SST to step 008. We see in fact "61" there, meaning the GTO step is
located now at step 008. Press LRN again to go back to keyboard mode. Press A to execute
sequence l. Again the display goes blank, inviting us to read in sequence 2. Again we
slide in the mag card, upside down. This time, however, the display shows a flashing 10.
This can only mean that, after having read-in the mag card, the program continued exe-
cution at step 010 and found there "10 ++ R/S ". The two + signs caused a error, hence
the flashing. And the GTO B in sequence 1 was not executed at all this time, because it
was not located in the first octet (the only one to be saved) but in octet 2.

Ref. Goeth, Jungbauer & Mueller, Unbekannte Hardwareeigenschaften des TI-59, Dlsplag
(West Germany) Editor Heinrich Schnepf, N6/7, pl4 (1978)

See you next year,



