Tl PPC NOTES

DISPLAYING COMBINATIONS - Larry Leeds vriote
that he had a
problem which required the display (or
printout) of all avalilable combinations of n
things taken r at time. That is different
from the standard calculation of the number
of combinations (nCr). 1In response I noted
that the solution for the case where r = 3
was implicit in the smallest circle program
(see lines 345-355 and 735-760 on V13N1lP29).
1 used those steps as the starting point for
the short TI=74 program at the right. A
sample output appears below the progranm.

In a few days Larry responded with a BASIC
program vhich will handle values of r from 2
through 9. 1 converted his program for the
T1-74. I also incorporated the prompt for
the use of the Printer 80 (see V14N3Pl4) in
line 50. The program listing as obtalined
from the Printer 80 appears on page 9.

Sample printouts with various printers which
can be interfaced with the TI-74 appear on
page 10. For those printouts the PC-324 wvas
connected to the TI-74 through the built-in
cable, the HX-1000 was connected to the
PC-324 through the adapter cable defined by
Maurice Swinnen in V12N3pl3, and the Printerx
80 was connected to the HX-1000 through =a
standard hex bus cable. An appropriate powver
supply was connected to each printer yielding
a veritable rat's nest of cabling on my
kitchen table.

On the surface Larry's program appears to be
a "brute force" implementation which could be
substantially shortened with the use of
subscripts, subroutines, ON-GOTO's and the
like. So far I haven't had much success in
optimization, primarily because the BASIC
implementations at my disposal (Microsoft
BASIC in the Model 100 and TI BASIC in the
CC-40 and TI-74) do not support the use of
subscripted variables as the index in
FOR-NEXT statements. Members are invited

to submit Improvements on Larry's program
vhere the desired result (at least in my
view) would be a program which could handle
any r within the range of a DIM statement.

VigN4P8

100 INPUT "Use PC-3247 ¥

/N %328

110 IF 28$="Y*"DOR Z$=“y"TH

EN PN=1 ELSE 130

120 DPEN #1312, OUTPUT

130 PRINT #PN

140 PRINT #PN»*nC32 Combi

nations":PRUSE 1

150 INPUT "n = "3\

160 PRINT &#PNs»"n = ®jN:P

RUSE 1 |

200 FOR I=N T 3 STEP -1
FOR J=(I-1)TO 2 STEP

FOR K=(J-1>TD 1 STEP

PRINT #PN»I3J3K
IF PN=0 THEN PRUSE
NEXT K

NEXT J

NEXT 1

END

Combinations
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HP-97 MATERIAL FOR SALE ~ An HP-97 with owner's programming gulde
and handbook plus the following four

application packs wlith manuals and magnetic cards: §Standard Pac,
Surveying Pac 1, M.E. Pac 1 and EE Pac 1. Also a box of 6 rolls ot

thermal paper.

1f you are interested write to Milton Dimmick, 7513

Gateshead Street, 8an Diego, CA 92111. Mention our club.
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Displaving Combinations - {(cont)

the Printer 80

Program Ligting on

10
15

29

cin

v

40

43

S0

o9

&0

€5

&=

100
105
110
115
120
125
130
1325
140
145
150
139
160
165
10
175
180
185
150
193
200
205
2l
21%
2z
220
240
250
260
270
2l
- Ju
300
310
sal
330
9596

Y¥="nCr Combinations":PRINT Y$:PAUSE 1
REM 1 April 1991

INFUT "Use printer? ¥ H "32%

IF £$="Y"OR 2%="y"THEN PN=1 ELSE 100
FRINT "Device Humbers:":PRUSE 1
FRINT "For the HX-1000 enter 10":PAUSE 1
FRINT "For the PL-324 enter 12"IPAUSE 1
FRINT "For the Printer 80 enter 16" PRUSE 1
IHFUT “"Enter device number "};D$
OFEN #1,D%,0UTPUT
IF DE="10"THEN PRINT #1,CHR%¢18)
FRINT #1:PRINT #1,Y$:PRINT #1

INFUT "n = “3N

INPUT "r (ri{nj 1<{r<10> = "3

IF R<2 OR R>9 OR R>N=1 THEN PRINT "r is out of range" ELSE 120

PHUSE:GDTO 100
P$=STE$(N>&"C"&STE$<R)=PRINT #FN, P§

IF PN=0 THEHN PAUSE ELSE PRINT #!

M=0:FHUSE RLL

FOR RA=H TD R STEP -1

FOR B=R-1 TO R~-1 STEF -1

IF R=2 THEHR M=M+1:PRINT #PN,R:B:GOTO 290

FOrR C=E-1 TO R-2 STEP ~1}

IF R=3 THEN M=M+1:PRINT #PN,A;B;C:60TO 280

FOR D=C~1 TO R-3 STEP ~1

IF R=4 THEN M=M+1:PRINT #PN,R}B;C3;D:GOTO 270

FOFR E=D-1 TD R-4 STEP -1t

IF R=5 THEN M=M+1:PRINT #PN,R}B;C;D;E:GOTO 260

FOrR F=E-~1 7O R-5 STEP -1t

IF R=6 THEN M=M+1:PRINT #PN,R3B3C3DIE;F:GOTOD 250

FOR G=F-1 TD R~-6 STEP -1

IF R=7 THEN M=M+1:PRINT #PN;R;B;C3;DIE;F;G:GOTD 240
FOR H=G-1 TD R-7 STEP -{

IF F=8 THEN M=M+1:PRINT #FPN,R;BSC;D3E;FiG;HIGOTO 220
FOR I=zH-1 TD R-8 STEP -}

FRINT #PH HiB3CIDSEIFIGIH; II M=M+1

NEXT
NEXT
NEXT
NEXT
NEXT
NEXT
NEXT
NEXT
NEXT |
PRUSE Q:PRINT #FN

PRINT #FN,PE&"= “$M:IF PN=Q THEH PRUSE
FRINT #FN:GOTO 100

END

DO M NG T
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"HANG-UP" OF THE TI-895 - Peter Messer called to ask if I had ever experienced a

| "hang-up® condition vhen using the TI-95 with the PC-324
printer. I replied that I remembered having the problerm once when operating with a
PC-324 wvith dead batteries but had difficulty duplicating the condition. Peter had

similar difficulty in duplicating the condition, and seemed to get different results
vith different calculators.

The “"hang-up" can be cleared by pressing the RESET button. Fortunately, as

indicated on page A-2 of the TI-95 User's Guide the use of the RESET button does
NOT clear data registers or program registers.

-—---—-------—-Iﬁ—----#ﬁﬂ-----ﬁ----—--ﬁ--—-------------—-—---_-----—-------—---—-_n-h---h-

BATTERY LIFE IN THE TI-81 - A fev veeks after the purchase of my first TI-81 I

found that I needed to change the batteries. I thought
that might be a result of some unusually heavy useage as I became familiar with the
device. I loaned that unit to my daughter in college for the spring semester. Less
than tvo months into the semester she called to report that the TI-81 wvas facting
up”. I coached her in the use of the display contrast indicator as an indicator of
battery status from page 1-5 of the TI-81 Graphics Calculator Guidebook. The
indication vas that a battery change vas required. I also needed a battery change
on my second TI-81 after only a few veeks of use. The TI-81 uses four AAA batteries
and I have alvays used the alkaline versions. My §x-7000G's vhich use three lithiun
CR2032C batteries have operated for a year or more on a set. Have others
experienced unexpectedly short battery life with the TI-81?

---.---—--——----_.*—---—-ﬁ-—---ﬁﬁ---—--#--_----——--I- --—---__-----ﬁ-_-----#------h—------—---__--_

BATTERY USEAGE IN THE PC-324 - My PC-324 is also "battery eater" even though I

seldom use it without an AC9201 attached. Has anyone
else had this experience, or do I have a defective unit? |

CC-40 HARDWARE AND SOFTWARE WANTED - write to Kelvin Cane,

3111 Artaban Place
Baltimore MD 21216

ﬂ---—ﬂ*---—--*ﬁ-----i——--——-—-——----—-#---——-‘_-----------—__ﬁ--ﬁﬁ------ﬁﬁ---—-_—ﬁﬁ-----—ﬁ

CC-40 HARDWARE WANTED - If you have an Editor/Assemblex cartridge, a video

interface or a Wafertape drive in working order write to
M. J. M. ¥right, 45 Centerville Drive, Salem, NH 03079.

1
__#*_-—ﬁ--—----_—----ﬁ-ﬁ—_------—-#----—*-----__*ﬁ---__-_“-------_----ﬁ-#‘h-_------_-——--

TE-74 EQUIPMENT FOR SALE

li‘lil

TI-74 BASICCALC with manuals § 80.00
PC-324 Portable Printer with Paper-holder bracket 70.00
AC-9201 Adaptez ' 10.00
PA-201 AC Interface 5.00
Cl-7 Cassette Interface 20.00
CTR-73 Tape Recorder - Realistic | 35.00

TI-74 Learn BASIC Guidebook 5.00

A substantial reduction in price will be offered on a package deal. This equipment
“vas all purchased nev in October 1989 and used in one project and not used since.
Write to Carl Rabe, P.0. Box 2941, Santa Maria, CA 93457-294].

ﬂ------_ﬁﬁﬁﬁh-----.-i.-l-l-..---ﬁ----—_-—_—-—--—q.q_-----._------‘_-----*-----_—--—---ﬁ'---_——---
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4 HISTORICAL NOTE - from BITS, BYTES & PIXELS, Volume 6, Number 9

WEVER RELEASED OFFICIAL T1 PERIPHERALS:
THE WAFERTAPE DIGITAL TAPE DRIVE
3 hands on description by Charles bood
Lina Ohjo User Group

The WAFERTAPE DIGITAL TAPE DRIVE was supposed to be 2
step up from cassette data storage. The device is totally
under the control of the coaputer {(no sanusl rewinding or
keeping track of cassette counter nusbers). A directory on
the tape ailows the cosputer to avtosatically advance the
tape to the Geginning of any desired file. Retording data
dgigitally {as ! or 0, on or off} rather than as part of
continuous spectrun of sound frequencies as is done on a
regular sound cassette recorder such as 1.1.°s Data Recorder,
was supposed to be 3 aore reliadle way of recording and
retrieving data. Had this device been released in 1983 after
its debut in January of that year, it and the alsc never
releasec HexBus intertace would have torsed an inexpensive
8435 storage upgrade (compared to using a cassetie recorder)
tor the ¥9/4A at a tise when a new full PE box (S8SD drive,
32K, disk contrciler) cost anywhere fros $350-$1200, The
last ¥9/4A catalog published by 11 in the fall of 1983 lists
the wNatertape drive tor $137.¥0 and the HexBus interfacs for
oY, Y.

The watertape drive was shown at the Consumer Electronics
Show in January 198] together with the first showing of the
CL40. 1t was to be the aajor aass storage device tor the
CCa0, ano is described and pictured in the user guides that

cone with post CC40 sottware and peripherales. Untortunately
these user quides now also cose with an addendua sheet that

states ‘The Watertape Digital Tape Drive is not available.®
The non release ot the wafertape Drive left the £C40 totally
without a eass storage device until the 1986/1987
introduction of the Mechatronic HexBus Quickdisk drive., This
lack ot 3 sass storage device probably killed most consuser
interest in the CCAQ.

1 recently purchased for $100 a working Watertape Drive,
serial nuaber 0000007, ATA3E83. It is sy understanding that
the ATA nusber is 2 date code, 1indicating in this case
sanufacture in the 3JBth week of 1983, Most 99/4A hardware
ang sottware sodules have an ATA numder. If ay understanding
of ATA nusbers is correct, ay Nafertape Drive mas not one of
those shown at the January 1983 exhibit. 1 personally know
of one other working Nafertape drive, serial nusber 0000093,
1 have deen told that there are asbout 10 or 1 working
Wafertape Drives in private hands and others that don’t work,

The Watertape Drive is coaparable in size to other TI
HexBus peripherals, seasuring about 11.5ce wide, 4.3ca deep
and J.0ca tall. it 1s designed to be stacked with the HexBus
RS232, weodea, and Printer/Plotter., It 1% battery powered
with &4 AA cells. You can also use an AC agapter. The f{ront
fas an on/oft switch and a slot for inserting the wifertape.
Un the back are two HexBus ports, an AC adapter Jack, and a

rotary smtch for setting the gdevice nusver, . The switch on
5 3

a1ne Ras positions O-Y. Nowever, only positions 07 work,
corresponding to devices 1-B. By accessing each MexBus
peripheral individually by nausber, a single CC40 could
control up to 8 watertape Drives, if one could scaehow gather
that sany working drives together in one place.

Nafertapes come in & cartridge eeasuring 6B8x40x3 ma,
dbout as birg as the minmiatyre cassettes sold these days for
saall tape recorders. The top is clear plastic and the
bottom 1s black plastic. T.1. calls these cartridges
*wafers®. Thay fit easily and snugly into the sjot in the
front of the Watertape Drive. Inside the wafer a dark
celored aagnetic tape 1.7se wide (very thin) is wound in @
centinuous loop, in the sase asanner as the tape of an °B
track® susic cartridge. The tape soves only in one direction
g its ends are sttached to each other with a piete of
refiective silver tape. T.l.’s last 99/4A catalog lists 50
foot ($7.70), 20 foot (86.95), and 10 foot ($3.93)
satertapes. Five foot wafertapes are also aentioned in the
Batertape User’s buide. Long tapes store sore, but it takes
lenger to find the beginning of a specific file. Official
.1, wafers mave & little sliding panel that covers the
exposed part of the tape at the edge of the wafer. This
slides open as the wafer is insarted into the slot on the
Satertape Drive. | have ome such T.]. water and I also have
sose waters without a T.1. label and without the sliding
[ wonder who sade these "generic® wafers? [ do know
that other watertape drives were planned or actually sold tor
other devices. A wafertape drive for the Tandy 100 laptop
cosputer 1s described in the Rarch 1984 issue of Lreative
Cosputing. Aiso, see the coasents below from Tony MNcbovern .
about another watertape device.  NMaybe @y “generic®
wafertapes were not aade specifically for the Tl Watertape
rive. -

The sethoo of write protecting wafers is unusual. When.]
tirst got sy Nafertape Drive 1 thought it was defective
because | always got a “write protected® error sessage

whonpver | tried to initialize a water. | could find nothing
resesbling a write protect tadb on ay waters, and looking

ins1de the Wasertage Drive slot revealed no evidence of a

sechanical pin associated with the “resove the tab and it 1s

wite protected® systes of protection typically found on sost
audlo and video tape cartridges. 1%t turns out that you have
to put a “write enable® paper sticker at a specific location
on the top of the water in order to write to the wafer,
Anything white wifl do. This *write enable® piece of paper
is OPIICALLY sensed +roa adove by the Wafertape Drive. In
the absence of the sticker, the cptical sensor sees through
the transparent wafer wpper surface and does not get a
reflaction off of the black water bottoa. A setond optical
sensor detects the silver end/beginning of tape sarker. This
sarter is the only reference point the wafertape drive has to
tell the relative position of everything else on the tape,
On *8 track® continuous loop eusic cartridges, the
end/beginning of tape sarker is detected electronically.
This siiver sarker oh a wafertape is detected through a
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WINdON 1n the Center of the water’s transparent upper
surface. It the "write enable® sticker you are using 1s too
D1g and covers this window, then the water mil] not be usabie
as | tinally figured out after iots of frustration,

When vou anitialize & water math the FORMAT coasand of
the CC4U, the tape is advanced until the aarker is optically
detected, and then the Watertape Drive prepares a new tape
directory area at the beginning of the tape. The entire tape
I1s not sagnetically encoded with FORMAT, just the directory
drea.  Software designed to directly read the contents of a
watertape fgirectory reveals that if a previously used water
. 18 reFORMATted, the old file nases are retained in the
directory area, but all file lengths are set to zero. The
tise requirpd for a FORMAT depends on how close the tape is
to 1ts deginning when FORMAT begins. Even 2 30 foot tape
foraats very rapidly if it is already alsost at its

deginning.

A darectory has roos tor 16 tiles irrespective of tape

length. Of course short tapes aay not have enough roos for

16 tiles 1t they are of significant length, Files are
written to the tape sequantially, with the directory keeping
track ot the tile nmase, oausper (0-15), and length.

Apparently the Mafertape Drive locates specific files by file .

musber, counting the End-0i-File indicators that pass by the
read/write head as the tape is advanced to the start of the
gesared tile. Only the last tile can be overwritten by
another +4ile of the sase naae. If you write & file with the
S0A2 nake a5 a2 file already o0 the wafer that is not the last
tiie on the wafer, the old file's directory reference is
geleted and the new tile of the s3 witten to f{resh
) $pace atter all the other files currently on the tape. (]
hope You understoog that.} File types supported include
PRUGKAN, and INTERNAL or DISPLAY data files. KELATIVE ¢iles
are not supported, and you can’t open dat:z tiles as APPEND.
Although this is not sade ciear in available documentation, I
think that when dati tiles are resso fros wafertape, the
entire file 15 read into coaputer sesory for sanipulation by
the coentrolling progras ang then later 1f necessary written
back to wafertape. This limits the size of data files. Only
one watertape f1le can be opened at a tiae.

fo coapare the speeds of the Quickdisk and Wafertape
grives, | tised the SAVE and OLD of a 15300 byte text file
froa Meao Processor using & newly FOKMATed wafer and disk.
Watertape: SAVE, 4 min 25 sec; OLD; 3 wmin, 10 sec.
Suickdisk: SAVE, 2 min 15 sec; OLD, only 3B seconds.

¥hy wasn’t the Wafertape Digital Tape Drive ever

officially released? It just did not seet T.1.'s standards
tor reliabality. It does not work well on battery power.
Even with four newly installed, fresh alkaline AR batteries,
you alaost always get an 1/0 error 25 (low batteries in
peripheral) when you try to load sceething, and you often get
the sase error when you try to SAVE while on battery power.
Ine wafertape Drive only works with such reliability when

VI4N4P13

Operates with the AC adapter. Apparently the speed at which
the tape crosses the atertape Drive’s read/write head is
Critical, and variations i1n this speet are not tolerated.

' M1th any battery, coatinuous power drain results in a voltage
decrease cospared to the amitial veoltage put out bdy the

sattery. Such a voltage decrease siows oown the drive sotor.
Also, 28 the Natertape Drive operates it turns itself on ang
otf several tises as it loads or stores data. Starting an
electric aotor requires an 1ssediate surge of extra current
Cospared to the current needed to kesp tne sctor operating at
coastant speed once 1t has started. It is possibie that the
safertape Drive's AR batteries are not able to maintain
constant voltage with all the required on/ofé cycles. |In
addition to the battery probles, it is sosetises possible to
write dats deyond the snd of the watertape and wipe out the

- directory om the other side of the raflective end/beginning

of tape sarker. This renders all files on the tape useless.
1 Mve sanaged to overwrite the end of a wafertape on two
sccasions. At other tises, when | deliberately tried to do
this, the UC40 would mot et e write past the end of a
watertape. 1 soestises get 1/0 error & {device error, try
again) with the Wafertape drive for nao reason [ can
deteraine. Soastises trying again doesn’t work. 1 never get
these error sessages when using ay Quickdisk drive. Finally,
I suspect that wafertapes are not as durable as disks. The
tape is very tiny and is sudject to a lot of physical
sovesent and tmisting as it soves within the wafer., |
suspect that with tise the tape asay break. | know for
exanple that I have had a higher percentage of ey "B track®
SusiC tapes Dreak cospared to ay reel to reel cassette susic
tapes. Lat oo gquote 4tros 2 letter receives recently froa
fony Acbovern of australia, senior author of FUNNELMEB,
‘Sater-tapes were always a disaster area! | think they
dppeared 1n one of Sinclair’s UK machines. The other place
they appeared, also 1a the UK, was 1n an abomination produced
by ICL sold here, a cosputer phone -a cosdination of low end .
L w1th sooes/phone all duilt 1n- but no disk drive, only the
wetched wunreiiable wafertape. [lelecos Australia prodably
his 2 warghouse +ull ot these things that they would rather
R0t 0o resinded of. They had a graat sarketing caspaign to
seil these several years aQo and no one wanted the turkeys.®

I do use sy Naertape drive. It isn’t that unreliable., |
have 3 littie briefcase in which 1 can kesp ay CC4O, the
datertape Drive, ay HexBus printer/plotter, a power strip,
and all the necessary AC adapters all pluged in and ready to
go. [ can open the briefcase and plug in the power strip and
use the peripherals as they sit in the brietcase. ] can also
use the printer/plotter and CC40 while still in the briefcase
using dattery power, but ] have given up trying to use the
Matertape Drive with battery power. 1 keep sy HexBus RSZ32
and Quickdisk drive pluged in (these two devices both REQUIRE
AC power) next to may 79/4A. 1f possible, anything saved to
satertape ALSO eventually gqets save to disk with the
Buickdisk drive, which I find to be quite reliable,
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The TI-748 - V14N1P5 described a nev hand-held calculator from TI which is

sinmilar to the TI-74 but has a simplified keyboard and the capability
to handle ROM modules with larger memory. We stated that the device vas called the M
TI-74B. Tom Ferrio of TI wrote that the device is actually the TI-74S,. |

--—---‘----_-__—--—--———-_ﬂ----------------—---------__--_-_--_---'----------------—-—-

AN INADEQUACY IN THE LINEAR BEQUATION SOLUTION FROM V8N6P20 - This BASIC routine

| vas extracted from-a
least squares polynomial solution. It wvas used successfully in VBN6P18-19 to solve
the 7x7 sub-Hilbert as a comparison of the capability of various machines. 1t vas
also used vithout any problems in several least sguares solutions for the TI-74 such
as the regression wvith user defined functions on V12N1Pl4, the interative regression
on V12N2P21, the double exponential evaluation of-data program on V13N3Pl9, and the
regressjion vith tvo or three variables on V13N4P22. But, page 18 of this issue

reports the inability of the routine to solve linear equations when a diagonal
element of the matrix is zero. The problem is caused by the divisions by zero in
the solution; for example, at lines 335 and 340 in the listing on page 19. The
divides vere not a problem vhen the routine vas used in least squares solutions
because there the diagonal elements are by definition greater than zero.

80, while the "linear equation® solution routine from VBNE6P20 should be useable in
all cases vhen coupled vith a least squares solution it vill not gnerally be useable
as a linear equations solver. If some elements of the input matrix can be zero then
the user vill be better served by using the linear equation solver from V12N4P13.

s eesssssssessse———— OSSN  J————

Prins had found a vay to
synthesize hex code addresses in user memory. I delayed publication of the details
at that time since I had generated the hex code addresses but was unable to get the
resulting program to run. With Robert's help I subsequently realized that the
running problem vas independent of the hex code addresses.

suppose that ve vish to replace the sequence 24637 8TO A 'MTH' RUN SBR IND A with
the more direct 'MTH' RUN SBR 603D, wvhere either routine provides entry at the NEW
option of the INV/LINEAR §YS menu in the MATRIX ALGEBRA portion of the Mathematics
Library of the TI-95. First, you must have set the system mode option of the FUNC
key. Then enter LEARN mode and proceed to the place you vish to generate the SER
603D code. Enter the code |

DFN 1 2 3 4 5 RCB FA60 '='

vhere there is no Fx after the DFN, just the five digits, and the = sign vas entered
in the ALPHA mode. Use the back arrov key to backstep until the flashing cursor is
over the 1. Press 2nd F:CLR Fl1, and backstep once more. Press 2nd DEL to delete
the DFN F1:222@7?? leaving the code SBR 603D.

Some insight as to what is going on can be obtained by noting that the Program Code
Table on pages C-4 and C-5 of the TI-95 Programming Guide shovs that FA is the

code for the function SBR and 3D is the code for the character =. Nov, suppose that
you would like to generate the SBR 70A3 command, vhich is the entry point for the
phi subprogram in the Mathematics module. Devise your solution and refer to page 6
of this issue for the answver.

The technique iz in direct contradiction of the statenent by TI that "..; the SBR

compand can not take a hexadecimal value vith a letter value (A-F) in it ..." (see
V14N1P5). |
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FLATNESS - P. Hanson. Don Laughery proposed this problem.
The idea is to use a best fit plane as a measure
of the "flatness" of a surface. The input would be a set of
X, ¥, and Z points relative to a reference plane. The output
vould be the deviations from the best £it plane, where the
maximum deviations would be of primary interest. Pages 221-
222 of Spliegel's STATISTICS in the Schaum's Outline
Serjies states:

"... For example, there may be a relationship betveen the
three variables X, Y and Z vhich can be described by the
equation

Z=a, + a2.X + aiY

vhich is called a linear equation in the variables X, Y
and 2.

In a three dimensional rectangular coordinate system this
equation represents a plane and the actual sample points
(X, , Y2 ,2:), (Xe,¥2,22), ¢.. (Xu, Yn, Z,) may "scatter™ not
too far from this plane vhich ve can call an approximating
plane.

By extension of the method of least squares, we can speak
of a least squares plane approximating the data. If we
are estimating Z from given values of X and Y, this would
be called a regression plane of 2 on X and Y. ..."

This 1s, of course, exactly the sort of problem that was
solved by the programs in V12N3P19 and V13N3P19. Por this
special application ve made several changes relative to those

progranms.

* The variable assignment was changed so that X and Y vere

the independent variables and Z was the dependent
variable to agree with user's conventions.

* A routine vas added to £ind the maximum deviations from
the best fit plane (steps €05-610).

* A routine vas added to permit editing of previously
entered data (steps 700-740).

A listing of the program for the TI-74 appears on the
opposite page. Two printouts for a sample problem appear at
the right. The upper printout is for a problem where one of
the values was entered incorrectly. The lover printout is
for the same problem with correct input. Note the reduced
residuals and standard error.

Interpretations:

The Al, A2 and A3 values in the output are the coefficients
of the equation of the plane. Al is the z-axis intercept,
obtained by setting x and y to zero. Similarly, -Al/A2 is
the x axis intercept, and -Al/A3 is the y axls Intercept.

The residuals from the best fit plane are calculated along
the 2 axis, not normal to the plane.

_-----—-----------—--———-----_'—-—-------h----—--—------------—--

I 1
Yi = -9, 99
il = 40. 16
X2 = 2
Y2 = ~4,98
.74
2 = 26 -
X3 = 3
Y3 = U
23 = 17.34
X4 = ¢
Y4 = 5.0}
I 24 = 5.9 -
X3 = ]
S = 9.98
l 25 L '5-53 I
(W 6
Y6 = 15
{ &6 = -16.95%
A7 = 7 .
Y? = 19.98 ‘
27 = '2&&3?
Al = S0.8724044
R = ~11.18359307
+' R = -~ 04795041414 I
dl = -, 0074337037
d2 = -, 0038408%0] i
d3 = 0183147992
dd = 0019076128
45 = - 0064157392
¢ = -.00234386472
¢7 = -, 0001681948
énax = .0183147992
dmin = -,0074337037
Nean = ~7.142857E-13
i §.E. = 010674434 __J T~
I“—E-l:-—l'_.-._______,
'” = ""9-9'9'
| 21 = 40,16 |
X2 = 2
Yé = -4,98
22 = 28.74
X3 = 3
F Ya» 0
23 = §7.32
e = 4
Y& = 5,0]
4 = 8.9
X5 = §
Y$ = 9,98
23 = =5.83
X6 = 6
Yé = 15
26 = -16.95
¢ = 7
'f? E 19.93
Z? = «28.37
Ri = %3,55750988
fz = ~12,080}1949
A3 = 1317364727
d]l = - 0013430286
42 = -, 0012232672
43 = .0028485882
déd = 002966349
45 = - 0016424302
46 = -,0028400336 ™~
d7 = 0012318219
daax = 0029683456
duin = -,0028400336 1
Mean = - 4,285714E-13

$.E. = .0028507199
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Flatness - {(cont)

10 REM Least Squares Pla

ne with

20 REM ldentification of
the

30 REM Maximum Devlttlon
$ from the Plane

40 REM 10 June 1990

100 DIM AC(BBIB(B)»F(B)
s X(50) »Y(50),2¢(50)

105 (NPULI “Use Frinter <
Y/N>? "3R$

110 IF A$="Y“0R AS="y"TH

EN PN=1 ELSE 130

115 INPUT “Device Code ?
"“;PY

" 120 OPEN #1sF$»0UTPUT

130 INPUT "Number of Dat
& Points? *3K

140 FOR I=1 TO K

145 PS=STRSC(I)&" = *

150 RE="X"&PS$: INPUT RS$3 X
(I

160 IF PN<>D THEN PRINT
$PNYAS X (DD

170 AS="Y"&PS: INPUT RS Y
L

180 IF PN<>0 THEN PRINT
PN AS Y (D)

181 AS="2"LPS: INPUT AS8:2
(1)

183 IF PN<>0D THEN PRINT
$PNYRSH 2 (DD

185 PRINT #PN:IF ES{>""T
HEN 700

190 NEXT 1}

200 N=3:PRINT "Solvine®
210 FOR I=1 TO N:FDOR J=i
T0 N

220 HCIsJ)=0sNEXT J

230 BCI)=0:F (1)=0sNEXT 1

240 FOR L=1 TO K

2350 S0SuUB 1000

300 FOR I=1 TO W:FDR J={
TO N

JO5 AT =R I)+F (1) #F
(JYINEXT J

310 BCl)=B(I)+F (1) #F Q) :
NEXT 1

315 NEXT L

320 FOR L=: TO N

325 P=R (L)L)

330 FOR J=L TO W

V14N2P15

335 ALs =R (LsJ) 7Pt NEXT
J

340 BC(L)=B(L) /P

345 FOR I=1 TO N

350 IF I=L THEN 375

35% 6=A{1sL)

360 FOR J=L TO W

365 ALy =A(], J)-G*H(Lr

J) INEXT J

370 B(I)=B(l)~- G*B(L)

373 NEXT 1

380 NEXT L

400 FOR I=1 TO N

410 XS="A"LSTRS(IHL" = *

420 PRIKT #PN:X$; B (1>

430 IF PN=0 THEN PRUSE

440 NEXT 1

450 PRINT &PN

500 INPUT “Diserlay Resid

uals <Y/N>? "stRS

910 S1=0:82=0: HRX=0t MIN=
0 |

520 FOR L=1 TO K

930 60SUB 1000

940 Z2F=0:FDR J=1 TD N

950 ZF=2ZF+B (J)#F (J) s NEXT
J

560 D=F (D)-2F

570 IF RA$="N"0R A$="n"TH
EN 605

580 P$="d"&STRS(LIL" = *

590 PRINT SPNsPS3D

600 IF PN=0 THEN PRUSE
605 IF DOMAX THEWN MAX=D
610 IF D<{MIN THEM MIN=D
615 S1sS1+D:S52=52+D%D: NE
XT L

620 PRINT #PN

625 PRINT #PNs"dmax = *}
MAX

630 1IF PN=0 THEN PRUSE
635 PRINT #PN

640 PRINT #PNMs*dmin = "%
MIN

645 IF PN=0 THEN PAUSE
650 PRINT 4PN

635 PRINT #PNs"Mean = *;
St/K

660 IF PN=0 THEN PRUSE
665 PRINT #PN

670 PRINT 8PNy"S.E. = *;
SQR (S2/ (K=N>)

675 IF PN=0 THEN PAUSE

680 PRINT #PN

700 INPUT "Edit Inkut Da
ta <Y/N>? “3ES

710 IF ES$="N"Q)R E$="n 'TH
EN 800

720 INPUT "Bhich Data Pa
ir to Edit? 31

730 IF I<1i OR I>XK THEN 7
00 |
740 GOTO 545

800 INPUT "Delete a Poin
t <Y/N>? ";RS$ |
805 IF R$="N"OR R$="n"TH
EN 900

810 INPUT “dhich Point?

815 K=K~1

820 FOR I=N TO K

825 X(I)=X(1+]): Y(1)=Y(I
+1)22C1)=2(]+}1)

B30 MEXT 1

835 INPUT *Delete Rnothe
r Point {Y/N>? "3}R$

840 IF R$="Y"DE ns-" "TH
EN 810

900 INPUT *Print Neu Inp
ut Table <Y/N>? "3RS

905 I+ R$="N"UOR RS="n"TH
EN 980

910 FOR I=1 TO K

915 PE=STRE (1L = *

920 PRINT S#PN:PRUSE RLL

925 HS='R'&P$'PRIHT $PN»
A X (1)

930 HS="Y'&P$-PRIHT #PNy
AS:Y (DD

935 AS="Z"LFS:PRINT #PN,
R$s 2 (DD

940 PRAUSE O

945 NEXT I

950 PRINT #PN

980 INPUT "New Solution

(Y7/N>? "31A$

990 IF AS="Y"DR AS="y"TH
EN 200

999 STOF

1000 REM LINEAR SOLUTION

FURCTIONS
1010 FCOY=Z (LD
1020 F(1)>=}
1030 F(2)=X (L)
1040 F (=Y (L)
1050 RETUKN
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ELLIPSE THROUGH FIVE POINTS -~ C. Rabe and P. Hanson. Bill Wilburn proposed this

problem vhich comes from a quality control
application. Consider the general equation of second degree which can define an

ellipse, a parabola, a hyperbola or degenerate forms thereof depending on the
magnitudes and signs of the coefficients: '

(1) Ax* + Bxy + Cy°® + Dx + Ey + F = 0

vhich has six arbitrary constants. Only five are independent since ve can divide

through by any one of theam. You might think that wve can arbitrarily select vhich
one; for example, we could divide through by F. That would turn out to be a poor
selection; it turns out that the result wvould be to preclude a solution based on
five points vhich included the origin as one of the input points. In the TI-74
program vhich vas developed ve divided through by the coefficient of the x-squared

term (A) to yield a modified general equation of second degree
(2} X ¢ B'xy + C'y® + D'x ¢+ E'y + F' = 0

vhere the primed coefficlents are simply the unprimed coefficlents from equation (1)
divided by A. Consulting analytic geometry texts will reveal that

* If B iIs not equal to zero then the principal axis is not along a coordinate
axis. - |

* B can be eliminated by a coordinate rotation where the rotation
angle is tan 20 = BAA-C). | |

* If B is equal to zero then the curve is an ellipse if A and C are
of the same sign. .

* The quantity (B® - 4AC) is a constant independent of coordinate
rotation.

* If (B® - 4AC) < 0 then the equation defines an ellipse.
* Those conditions can be applied to equation (2) by recognizing that A' = 1.

Analytic geometry texts also typically provide an equation for an ellipse with the
major axis parallel to a coordinate axis of the form

(3) (x - h)® (y - k)°
_-;:_ t b‘a

= 1

vhere h and k are the coordinates of the center of the ellipse and a and b are the
semiaxes. Again, there are four constants; thus, four points would be required to

define such an ellipse. If we multiply through by a , expand the two quadratics,

and collect coefficients we will have converted equation (3) to a form similar to
the modified general equation (2):

(4) (L)x + (O)xy + (a /b )y + (-2h)x ¢ (-2a k/b )y + (h -a +ak/b) =0
Then, 1f the appropriate rotation has been performed on equation (2) such that the

coefficient of the xy term is zero, then the remaining coefficients of equation (2)

can be set equal to the corresponding coefficients of equation (4) and it can be
shovn that

{(5) h

-p*/2 (T at= (D)4 + (EN)P/(4C') - F
(6) k = <=E'/(2C') (8} b*= a?/c
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Ellipse through five points - (cont)

Based on the observations above the methodology selected to £ind the parameters of

an ellipse through five points is to

1. Generate a set of linear equations (five equations in five unknowns, B'
through F') by substituting the values of each x,y pair into equation (2).

The rows 0f the matrix will be of the form

XY Y, X, Y. 1 , and the elements of the vector will be -x?2.

2. Solve for the coefficients of the general equation of second degree.

3. Rotate the coordinates to eliminate the xy term (set B = 0).

4. Convert the coefficients of the reduced equation of second degree to

the parameters which define the ellipse.

5. Obtain the coordinates of the center of the ellipse in the original

coordinate system by a coordinate rotation.

6. Thus, the five coefficients from the linear equation solution are trans-
formed into the five constants a, b, h, k, and 0. The program actually
outputs 2a and 2b instead of a and b to meet a user preference.

A BASIC solution was developed for the TI-74 folloving

those guidelines. Carl Rabe also developed a program in
TRUE BASIC for a PC which includes a plot of the results. A
solution on the TI-95 can be obtained by using the Linear
Systems and Conlc Sectlons programs of the Math module. A
sample solution from the TI-74 for a problem provided by
Bill Wilburn {s at the right. The parameters Bill used to
generate the five x,y pairs were h =1, x = 2, 2a = 5,69,

2b = 3,56, 0 = 15 degrees.

A listing of a BASIC program for the TI-74 is on page 19. It
turns out that the solution will yield divide-by-zero errors
for some cases of zero inputs for either X or Y. The problem
ls related to an inadequacy in the linear equation solution,

in particular the divides at lines 335 and 340. That in-
adequacy ls discussed in more detail on page 2 of this issue.
It turns out that for the ellipse through five points problenm
the difficulty can be clircumvented by selecting a sequence of
data entry such that the diagonal elements of the matrix can
not be zero. Lines 101 through 103 of the program define the
rules for the data entry seguence. Lines 155-160 and 175-180
reject data entry vhich is not consistent with the rules. The
program includes two other special features:

* There is no DIM statement even though subscripts are used.
Thus, the program relies on the builtin BASIC capability
to handle subscripts up to ten.

* The definitions of the angle at line 515 as ATN(1.E+100)/2
and at line 595 as ATN(1.E+100) makes the calculations
independent of vhether the Ti1-74 is in the degrees or
radians mode. If the user vants to limit the solution to
the degree mode he can change those angles to 45 degrees
and 90 degrees.

Yi

X2
Yz

X3
I Y3

X4
Y4

=
on on

MM O o D

Bad

h =

k =

Angle = 14.986694¢1

min = 3,555934006

11,3849
3,861 !

1,9751
3.8571

2.3946
3.7433

3.2724
3.4122

1
-. 009885942
2.224120743
~. 5841439941
-8.199769656 '
1.169652¢6

= 5.690143483

. 3987252202

2.001882632

1.482430831
1.67552552

h'_-.—-!——--i— il L _J
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Ellipse through five points - (cont)

10 REM Ellirse throush S
Points
20 REM 7 July 1950
100 REM Data Entry
101 PRINT "Prosram will
. Not accert zeroes":PAUSE
2
102 PRINT "for Xi» Y1+ Y
2y X3 or Y4,"3PRAUSE 2
103 PRINT "AdJiust order
of data as needed.":PRUS
£ 2
105 INPUT "Use Printer <
Y/N>? "3RS
110 IF RS="Y*OR RS="v"TH
EN'FN=1 ELSE 140
115 INPUT *"Device Code ?
“;P$
120 DPEN #1:PS$>DBUTPUT
135 g§=""
140 FOR I=1 TD 5
145 P$=STRS(I)L" = °
150 AS="X"LPS: INPUT AS;: ¥
(I
155 IF I=1 0OR I=3 THEN 1
60 ELSE 165
160 IF X(I>=0 THEN PRINT
X*LSTRSC(ID&" cannot be
C":PAUSE:COTD 150
165 IF PN<YD THEN PRINT
$PNyAS X (1D
170 AS="Y"&PS$: INPUT RS3Y
(I
175 IF 1=3 D& 1=5 THEN 1
85 ELSE 180
180 IF Y(1)=0 THEN PRINT
*Y*LSTRS(IX&" cannot be
O*tPRUSE:GOTD 170
185 IF PN<C>0 THEN PRINT
#PN) RS, Y (D)
190 PRINT #PN:IF ES{O""Y
HEN 850
195 NEXT I
200 REM Set Ur Linear E«
uations
210 PRINT ®"Solving"
220 FOK I=1 7D S
230 RCIs1)=X(I02Y (D)
240 R(I»2)=Y(I)#Y (D)
230 R(I+3>=X (]
260 R(Is4)=Y(]l)
270 A(1,5) =1
280 B(D==X(I)*X(])
290 NEXT 1
300 REM Linear Eduation
Solution
310 N=3
320 FOR L=1 TO W
325 P=A(LyL)
330 FOR J=iL TO N

335 ALy J)=ACLyJ) 7P NEXT
J

340 B(L)=B(L) /P

345 FOR I=1 TO N

350 IF I=L THEN 375

389 G=R(I'LD

360 FOR J=L TO N

365 AR(1sJ)=R(I:J)-CE#A(L,
JYINEXT J

370 B(I)=B(l)-GiB(L)

375 NEXT 1

380 MEXT L

385 B(0)=] -

390 D=B(1)#B(1)~42B(2)
400 REM Print Linear Eiu

“ation Solutlon

410 =65

420 FOR I=0 7D S

430 X8=CHRS (G+I)&" = *
440 PRINT #PNsX$3B(D)
450 IF PN=0 THEN PRUSE
460 NEXT 1

470 PRINT &PHN

200 REM Coordinate Rotat
ion

903 IF K0 THEN 510

905 PRINT #PNs"Not an El
lirse":IF PN=0 THEN PRUS
E

507 PRINT #Pn:60OTO 800
510 IF B(1>=0 THEN T=0:0
aTD 525

215 If B(D)=B(2)THEN T=f
TNC(1.E+100)>72:60T0 525
920 T=(RTN(B(1)>7(B(0>~B(
2)))) /72

925 CS@=C0S(T)+COS(<T)
930 SSO=SINCT) #SINCT)
935 SXC=SIN(T) LRSS (T
940 AP=B (D) #CSQ+B{1) #SXC
+B(2) #55Q

945 C=(B<0>+#SSQ-B (1) #SXC
+B(2>#C5Q) /AP

990 D=(B(3):LDS(T)+B(4)>*
SINCTY) 76P

999 E=(=-B(3)%#SIN(T)+B(4)
$#COS(T)) /AP

960 F=k(S)/RP

965 HR=z-D/2

370 KR=-E/ (2#(C)

975 RA=D#D/4+E+E/ (42() -F
980 MAJ=AA:MIN=RA/C

985 He=HR#COS (T)-KR*SIN(T
)

090 KeHR#*#SINCT)+KR*#CDS (T
)

995 IF MIN>MARJ THEN MRJ=
MIN:HIN=AR: T=T~SGN (T) #AT
NC1.E+100)

600 REM Outrut

605 PRINT iPN:'ﬂnilt =
}T

610 IF PN=0 THEN PRUSE
615 PRINT &PN

620 PRINT #PN»"mai = "32
#SQR (MAJ)

625 IF PN=0 THEN PARUSE
630 PRINT PN

6535 PRINT #PHs"ain = "32

#SQAR (HIND

640 IF PN=0 THEN PRUSE
645 PRINT @PN

630 PRINT #PNs*h = ";H

655 IF PN=0 THEN PRUSE

660 PRINT &#PH

665 PRINT #PN: "k = "3K
670 IF PN=0 THEN PRUSE
6735 PRINT #PN

700 REHM Print Rotated Ce
nter

710 PRINT 8PNy "hr = ®"3HR
720 IF PN=0 THEN PRUSE
730 PRINT #PHs"kr = *3KR
740 IF PN=0 THEN PRUSE
790 PRINT @PN

800 INPUT “Edit Inrut Da
ta <Y/N>? ";ES

810 IF ES="Y"OR ES="9"TH
EN 820 ELSE 900

820 INPUT “Which Data Pa
ir to Edit? “31

830 If 1<} ER [>3 THEN 8
20

840 ¢0TO 145 o
850 INPUT ®*Edit Rnother
Point? "3RS

B60 IF AS="Y*OR RAS="y"TH
EN 820

900 INPUT *Print Intut D
ata (YZ/NO>7? “3HS$

905 IF AS="N"0OR AS="n"TH
EN 955

910 FOR I=1 TO0 5

915 PE$=STRECI)&: =

920 PRINT #PM:PRAUSE ALL

- 925 RE="X"LPS:FRINT #FPN,

AS: X (1)

930 AS="Y"LPS:PKINT #PN;
AS: Y (D

940 PAUSE ©

945 NEXT I

950 PRINT #PN

955 INPUT “"Solve with Ed
1ted Data {Y/N>? “:RS$
960 IF AS="Y"DR AS="y"TH
EN 200

980 INPUT “New Problem <
Y/N>? “3RS

990 If AS="Y"0OK AS="y"TH

. EN 133

999 END




Addendum: T1-74 Math Library Cartridge (Continued)

M

Gamma Function The Gamma Function 'rogram (GAM)can calculate

See Py & Y

Runge Kutla

answen for negative non-inlegers. The magnitude of the
answer is correct, hut the sign of the answer is not
alwuys correct. To avokl calculating an incorrect answer
for gamma, use the following program instead of the
program built into the cartridge. This program calls a
subprogram that is in the Math Library Cartridge.

200 RAD: INPUT “Enter X: ;X

210 CALL GAMS(X,Q)

220 IF G>294. T3 THEN 230 ELSE 240

230 DISPLAY “Ln{Gamma()}) = ";G:PAUSE:GOTO 200
240 GM = SGNDO = INT(X)" EXQ)

250 DISPLAY “Gamma{X) = ";:GM:PAUSE:GOTO 200

To calculate gamma.

1. Enter the program.

2. With the Math Library cartridge instatied, run the
program.

3. Enter X as prompied.
4. View the result.

5. If you have more gamma calculations 1o perform,
press [ENTER] and return to step 3.

G. If you are lnished with gamma cak-ulations, press
[BREAK] to stop the program.

The Runge-Kutta I'rogram requires Lhat you enter a step
size that causes no long or short step to occur at the endd
of the interval. Otherwise, the program calculates Lhe
last step incorrectly. To determine a step size that causes
all steps to be equal in width, chonse aninteger number
of steps to be hetween Xmin and Xmax and use that

number in the following equation,

Step size = (Xmax - Xmin)number of steps

10599770102

" Addendum 2: Ti-74 Math Library Cartridge

Complex The COMPS program may return the message MATRIX

System
Program

IS SINGULAR even though there is a solution fora
specific matrix.

- If this occurs, you can solve your compiex system

using option b of the Matrices (MAT) program. Using
the method shown below, manually expand your

n X n system of compiex equations into a 2nx2n
system of real equations.

Each complex coefficient is evaluated as

(a'll' ll)-.“ a“

ll

Using this method, the system

(a,,,b,) (a,;.b,) (a4, b,,) (c,,d)

(a,,,b,,) (a,,b,,) ( ) )

e ) (o b tzi.gi) ot

is expanded to

& -b, 8, ~-b, 8, -by, X, !

b, &, b, 3, b, a, Y, d,

By —by 2y -by 8y by W X - @

b, 8, b, a, b, a, Y, d,
2y ~by 8 -by 3, -by X, Cy

bm &y by 8y by a, Y, d,

Load the values from the manual expansion of your

system into the Matrices (MAT) program, option b, to

solve the matrix. The resulits of the MAT program
should be interpreted as follows:

» Odd-numbered results (X, X, X, etc.) are the real

mmp xg: xa: m)-

» Even-numbered results (X,, X,, X, etc.) are the
imaginary parts(Y, Y,, Y, etc.).

Copyright © 1987 by Texas Instruments Incorporated.

Printed in US.A.
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For everything there is a sedson,
and a time for every matter under heaven,
a time to be born, and a time to die, ...

That passage from Ecclesiastes 3 is pertinent to this last issue in
two ways. PFirst, I am sorry to report that Carl Rabe died of a
cerebral hemorrhage due to a heart attack. I never met Carl face-to-
face, but considered him as a good friend. I talked to him several
times on the telephone and accumulated a lenghthy file of letters on
programs and other subjects of common interest. Members will recall
thaf Cirl was 1nstrumental in the flne tuning of the smallest circle
analysis. .

Second, it is time to publish the last issue of our newsletter. 1 _
am even later than usual with this final issue, primarily due to
difficulty in generating much enthusiasm for a final issue. Several
members have asked about the possibility of continuing some 1eve1 of
support in the coming year. My present plans are to:

1, Maintaln the post office box address through mid- 1992, During
that time I will continue to provide magnetic tape service and
magnetic card service, will provide back issues if ordered, and

will answer correspondence &s time permits.

2. Make up compilations of material from the Vi4 issues for the
- TI-74, the TI-95 and the TI-81 and offer them to past purchasers.

My personal plans are not well defined. I still like to work on
problems whether of the programming variety or of the more basic
mathematical kind, so if you have a vexing problem and would like
some assistance feel free to write. If the problem captures nmy
imagination I will try to help. I also hope to write some technical
papers on some of my work in the early days of inertial navigation.

Finally, I want to thank all of those who have supported the club
through the years through continuing membership, submission of pro-

. grams, and the like., May you all have a Happy Holiday Seasonlﬁffébs;zr

A g a2 LA Ll l il L I I ittt el it Al Rl iyl el ol ll Y 2 )

This newsletter is not copyrighted and may be reproduced for personal
use., When material 1s used elsewhere we ask as & matter of courtesy
that TI PPC NOTES be mentioned. The use of material in this newsletter
is entirely at the user's risk. No responsibility as to the accuracy
and the consequences due to the lack of it will be borne by either the

club or by the editor.
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V14N4P4-7 Polynomial Curve Fit on the TI-81 - George Thomson notes that once again
1 £falled to point out that the

solution vas done by the method of least squares minimizing errors in Y, and vith
the X values assumed to be error free and of equal weight. George also vondered hov
many readers really knov hov tricky polynomials can be because of the "hill-and-
valley" problem. The equation may fit vell at or near the observed data points but
have ridiculous values betveen the points. One vay to observe probleas of this sort
is to overlay the plot of the function on the input data as vas done in the TI-81

progzanm.

One £inal personal note: if you look closely at nature you vill £ind that the Lord
tended to use logarithmlic and exponential functions and statistical aethods - He

didn't have much use for polynomials.
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KARDWARE XND SOFTWARE WANTED - HP-35, HP-45 and HP-65 together with the original
- | documentation (ovner's manual, programming guide,
handbook, etc.) and external power adapter. 8lide rules of any configuration plus
books and pamphlets on such items. Also interested in programs vhich calculate
residential heat loads; e.g., to solve for in-house tempezratures given various
anbient outside temperatures, solar inputs, interior thermal mass and other related
parameters. This vould be used to size construction parameters for a solar heated
greenhouse or solar heated living spaces. Desireable, but not mandatory, that
programs vill run on an HP-45, HP-65 or TI-53., Write to william §. West, 731 Monroe
Street, Apartment 303, Rockville MD 20850-2716 . -

TI-66/PC-200 SALE - Page 19 of the August 1991 DAMARK catalog offers a TI-66 and

PC-200 for a combined price of $39.99 plus $6.00 for shipping
and handling. Ask for Item No. B-474-182785. Write to 7101 Winnetka Ave. N., P. 0.
Box 29900, Minneapolis MN 55429-0900 or call 1-800-729-9000. S

CONTINUING SUPPORT FOR THE CC-40 - The Lima User Group enphasizes support of the
T1-99/4, but is also a source of continuing
information on the CC-40 including articles on hardvare availability and softvare.
Examples of the kind of material available appear in the article on the Wafertape in
V14N4P12-13 and the data bank program on page 3 of this issue. Membership dues are
$15.00 per year in the United States, $20.00 per year overseas. Members recelve ten
issues of the newsletter Bits Bytes & Pixels each year. 8end your subscription

to the Lina User Group, Box 647, Venedocla OH 45894.

All back issues that contain CC-40 articles are avallable for three cents per page.
“»}embers are billed for the cost of back issues they request after the materlal is
sent. The CC-40 softvaze library consists of 24 CC-40 BASIC programs, five of which
vere typed in from TI PPC NOTES. The entire collection is avallable to any

menber vho sends a QuickDisk or Wafertape and a paid return mailer.

Another example of the kind of support that is avallable is a video tape in vhich
the CC-40 PLUS, with built-in cassette interface is showvn. The CC-40 PLUS is a
never released product that vas under development by TI. The tape also shovs the
never released TI-99/2 vhich vas designed to compete vith the Timex/8inclair 1000.
The price for the tape is five dollars. It runs for six hours, but only an hour or
80 is devoted to the CC-40 and TI-99/2. The tape vas made at the Lima User Group's
May 1991 TI-99/4A conference. . |
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TI BPC NOTES VI4NSP3
USING THE CC-40 (and the TI-74) AS A PORTABLE DATA BANK - Charles Bood. Have:you seen

those electronic "organizers®
in the departaent stores? They are battery operated dedicated computers that look like
large calculators. HMarketed under nases such as *THE BOSS" or °THE DRGANIZER®, they are
designed to store lists of nases and addresses or hour by bour appointsent calendars.
With these devices it is easy anywhere and anytiae to sort through 3 large data base for

a particular nase, address, or phone nuaber. With sany of these devices you can dovnload
their data to a desktop PC or print the information on a printer.

Well, you can do the same thing vith a CC-40. Since the EC-40 has CMOS RAN, any BASIC
progras entered into the CL-40 stays in memory even afier the computer is turned “off",
BASIC programs vill remain in the CC-40's seaory for sany sonths in the “computer is
turned off* sode before the batteries finally need to be changed. Short appointaent
calendars, notes or address lists can be stored in the £C-40 as text that is displayed
vhen any of the ten user programmable hot keys are pressed froa tossand mode. Data can
also be stored as part of a semory resident BASIC prograa, but there is a potential
probles vith this method. Although the CC-40 retains a BASIC progras in asacry vhen it
is turned "off®, it does NOT retain any of the nuseric or string variables generated by
the BASIC progras. There are CC-40 prograss in my software lidrary that allov you to
open a disk {(or vafertape) file and read in a list of nases, addresses, and phone
nruabers. When you do this and then later turn the CC-40 ®off® to conserve battery pover,
the BASIC progras remains in memory. Hovever, the data read in from disk and stored in
strings is 6ONE! There is certainly no advantage to the CC-40's portability if you have
to go to a disk or tape drive every time you vant to look up someone’s phone number! The
solution to this probles is to store your intorsation as an actual part of the BASIC
program in line nuabers with DATA statements. When stored in this vay, your data is
retained in the CC-40"s memory even when the computer is "off*,

I wrote a CC-40 program to deal with this situation. A sosewhat sisilar CC-40 progras
vas published in the Voluse 1 Number 2 issue of ENTHUSIAST 99, but it doesn't work on
sany CL-40's because it POKES to an absolute aemory address. My progras vorks' It
stores a nase/address/phone nuaber list as data statesents. Only one person’s data at a
tine is read into siring variables; thus, the CC-40's memory is not vasted storing the
entire data bank twvice, once in data statesents and a second tise in strings. From the
running progras you can viev all the data or search for the data of one particular person
by inputfing the person’s last nase. Because of the POS statesent in line 200, you don't
even bave to enter the entire last nase for a search. All you need to enter is a text
string that is contained within the last name, suth as inputting BUCK when searching for
the last nase ARBUCKLE. If the data base includes more than one person with the same
last nase the progras vill still help you find the information you want. An option also
peraits the user to viev all input in sequence. The data for each person is displayed on
& single BO colusm line. You tan stan left and right across this line of data at your
laisure using the CC-40's arrow keys.

You can store about 100 progras lines of nases, addresses, and "other information" as
DATA statesents vith this progras in a einimus 8K CC-40. It takes just a fev seconds to
find the last of the 100 DATA statements in a name search. Editing is sasy. From the
CC-40's command mode just bring up the appropriate line nuaber tontaining the DATA
.Statesent and type over or add to the existing DATA of that line neaber. To add more
names to the data bank, just create more BASIC line nusbers for the additional data. To
obiain a bard copy of the data you can LIST the progras to a MexBus compatidle printer.
You can also use the HexBus RS232 peripheral to list the progras vith all of your DATA to
3 non HexBus printer or dusp the prograa (via a cable linking the HexBus RS232 to the
T1-99/4A RS232) directly into a T1-99/4A.

Although you can’t put a CC-40 in your pocket as can be done with azny sodern electronic
organizers, you can easily put the "ssaller than most books® CC-40 in a saall brieftase
or purse. And you do 50 suth sore with the CC-40! Unlike most of the modern
"organizers® the vintage 1983 CC-40 is a portable and truly flexible progransable
coaputer. "Nodern® does not alvays sean "better®. {(Editor's Note: The listed progras
vill operate equally well in either a TI-74 or £C-40. Neabers vill recall that

Pauivalent liattatinmn an etarana A€ dAabs in $he T1 .V wae dicrnccend o MINIABAA 3

100 REM TI-74 DRTA BANK

FILE

110 KEM by Charles Good,

Limas Ohio User Grouk:

June 1991

120 PRINT " =~=Name/Phon

e/Rddress File--":READAL

L=03: PRUSE 1

130 INPUT “Read H1l Name

§? (Y/N) "“3YNS

140 IF YN$="Y"THEN RERDFR

LL=1:50T0 180

150 IF YN$="y"THEN READF

LL=1:60T0 {80 |

160 PRINT “USE UPPER CAS

E TOD “:PAUSE .5

170 INPUT "ENTER DESIRED
LAST NAME- "3 INPUTS

180 READ FN$:IF FN$="END
“THEN PRINT “END DOF FILE
“:PHUSE 1:RESTORE 1000:6

0710 120

190 REMD LNS$:RESTS:IF RE

ADALL=1:THEN 250 |

200 IF POSCLNSy INFUTS, 1)

=0 THEN 180 i

210 INPUT "Is the Person
"LFNSL" "&LNS&"? “3YNS

220 IF YN$="Y“THEN 250

230 IF YNS="v"THEN 250

240 GOT0 180

250 PRINT FHNS&" "LLNSL"
"&RESTS: PAUSE

260 IF READALL=1 THEN 18

0

270 RESTORE 1000:&0T7D 12
C o«

970 REM FIRST NAME: LAST
NAME: OTHER INFORMATIDN

such as phomne number and
address

980 REM Use ONLY UPPER
CASE for first and last

names. Commas are reduir

ed after

990 REM the first and
last name. Use no commas
in the other information
field.

1000 DATA BARBARAsGOQDs &
16-857-2256 11 Lakeshore
Dr. Douglas M1 49406
1010 DRATA IAN,GDODs419-6

67-3131 15276 Main Vened

ocia OH 45894

1020 DATA JACK» TURNERs Ch

estnut Lane Doudlas MI 4
9406 . |
3000 DRTA END

! |
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Timothy Baumgartner writes: "My Pre-calculus students have been using the TI-81 to
solve matrix equations representing systems of linear equations. To introduce the
toplc of inconsistent systems 1 asked them to solve the systea

3x + 4y = 1
6x + 8y = -2

hoping.that they wvould get an error message after entering the matrices

7
-2

3 4 and [B] =
6 8

[A] =

and entering the expression {A) [B] . Instead, they sav the display

[ -1,066666667B13)
{ snag ]

Upon investigating, wve found that the determinant of [A] had been calculated as
-6E-12 instead of the correct value of zero. This should be a very straightforvard
calculation:

det(A) = 3 x 8 -6 x 4 = 0
My question is this: Hov does the TI-81 calculate its determinants?*

Bditor's Note: I do not know the exact sequence of calculations used to calculate’
deterninants and solve linear equations in the TI-81. The method used is certainly

not the simple one you describe since it vwill not vork for systemas of higher order.
Of course, one can use the old artifice for a 3rd order system of rewvriting the

first and second columns to the right of the third coluan, and then doing the
diagonal calculations, but as my old college algebra text says "... this method of

expansion applies to a determinant of third order but not to one of higher _order."
Also, almost certalnly the TI-81 does not evaluate a determinant by brute torce

expansion by minors. More probably it accomplishes the task through appropriate |
matrix manipulations such as additions and subtractions of one rov {or column) from
another such that zeroes are generated for selected elements of the matrix. Those
methods typically involve multiplying or dividing one rov (or column) by one of the
slements of another rov (or column). For example, suppose ve vant to place a sero
in the £irst element in the second rov. One wvay to do it would be to

(1) Divide each element of the first rov by the first element of the first row.

(2) Multiply each element of the result from (1) by the first element of the
second rov. |

(3) subtract the result from (1) and (2) elélent by element from the elements
- 0f the second rov.

Errors can be introduced 1f divisions occur vhich result in ansvers vith repeating
decinals. The calculations for the replacesent values for the second rov for your
particular problem follow: |

(1) 8tart vith the elements of the first row, {3,4] and divide each element
by 3, ylelding (1,4/3) vhere the important point is that the second
element is not exactly 4/3 as shovn, but is actually 1.333333333333
(thirteen decimal digits).

(2) Multiply [1,1.333333333333) by 6 yielding [6, 7.999999999998].
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An Anosaly in the Linear Equations Solution on the T1-81, TI-68 aned TI-74 - (cont)

{3) Subtract [6,7.999999999998] from the second rov of the original matrix
yielding the matrix .

3 4
0 2B-12

(4) EBvaluate the matrix as 3 x 2E-12 - 0 x 4 = 6E-12. That ansver is the

same magnitude as the ansver from the TI-81, but of different sign,
suggesting that our algoriths is similar, but not identical to that in

the TI-81.

vhat if ve interchange the variables x and y in the original problem statement?
Then the columns of the matrix vould be interchanged. For that problem the TI-81
calculates the determinant as exactly zero, and an atteampt to solve the linear
equations results in the error message "ERROR 05 MATH".

Tests of‘other linear equation solvers show that for the test problenm:

t The ML-02 program in the Master Library module for the TI-59 finds the
determinant to be exactly zero. 1f the user then tries to solve the linear
equations, vhich violates the instructions on page 10 of the manual, then
the solution is returned as -1.6666667E99 and 9.9999999E99 vhere the second
output is flashing to indicate an error has occurred. 1If the columns are
zeversed the results are the sanme. |

¢t The linear equations solution of the TI-68 does not display the determinant.
Page 7-6 of the manual states "If the system is singular, an error condition
occurs.” An atteampt to solve the test problem ylelds the solution |
X1=1.0666667813, X2= -8E12, the same magnitudes as with the TI-81, but
vith opposite signs. If the columns are reversed the message "Error"

appears in the display.

* The linear equations solution portion of the Mathematics module for,the TI-74
£inds the determinant to be -6.BE-12 and the solutions of the linear equations
to be X1 = -1.066667E+13 and X2 = 8.E+12, the same results as those obtained
vith the T1-81. If the coluans are reversed the message "THE SBYSTEM 18 |
SINGULAR" is returned.

t The linear eguations solution portion of the Mathematics module for the TI-95
finds the determinant to be exactly zero. An attempt to solve the linear

equations ylelds the message "SINGULAR". If the columns are reversed the
determinant is still zero and an attempt to solve the linear equations
results in the "SINGULAR™ message.

There is no discussion of the method of solution in the guidebooks for the TI-68,
TI1-81 or TI-95 Mathematics Library. Pages 5-10 and 5-11 of the TI-74 Mathematics

__ Library Guidebook states that the lower-upper decomposition method is used to find
“ the determinant and to solve the linear eguations. The detailed description is

nearly identical vith that vhich appeared on page 13 of the manual for the Master
Library module for the TI-59. The reference in both the TI-59 and TI-74 manuals is
Numerical Methods, Germund Dahlguist and Ake Bjork, Prentice Hall, 1974.
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ANOTHER SOURCE OF CC-40 HARDWARE - Charles Good vrites: ®A source of used CC-40
computers, peripherals, and user manuals

(including the Wafertape manual) is Jim Lesher, 722 Huntley, Dallas TX 7521d.
Telephone 214-821-9274. I purchased a used 6K CC-40 vith all of the original
documentation for $50.00 plus shipping. Prices are subject to change at any time."
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EXPERIENCE WITH THE PC INTERFACE CABLE -~ Greg Lind writes: I recently purchased the

PC-Interface for the T1-74 and TI-95.
gince I ovn a T1-74 I'l1 be referring to that device. This interface lets you
connect your TI-74 to any IBM or compatible computer. With the interface connected
you nov have disk drives for storage, an 80 column printer, and the computer screen
for displaying output or program lines. This is nov all connected to the TI-74 as
ijf it vas all one unit. 1t is really easy to use. Here's hov it vorks. The
interface connects to your parallel printer port. TI uses this port for rapid
transmission of data and it's very fast. The only drawvback is i{f your PC has only a
single parallel port and your printer needs the parallel port as well. You have to
disconnect the interface if you vant to use the printer. 1 made a cable extension
to bring the port connection to the front of the computer instead of always trying
to reach behind my computer to connect the interface or printer cable.

Once the interface is connected you type PCIF at the DOS prompt. Nov your TI-74 has
your IBM or compatible at its disposal. BEach access device has a special number:

Computer parallel printer ------cccec-- 14
Computer screen ~--~-sr-mccc-ccccccnca- 45
Computer disk for program storage ----- 100
Computer @disk for data storage or

ASCII format for text editor ---------- 101

Device "14" is for the parallel port if you have two ports. 1I1f not, all you do is
save in an ASCII format and use a vord processor program or anything similar to
print to the printer. For example LIST "14.R=C" vhere R=C is the printer option .
vould dump the entire program to the printer. You can limit the listing to certain
line numbers vith a command such as LIST "14.R=C%,150-200 vhich will then print only
lines 150 through 200. You can print output from a program as well.

Device “45" is for the computer monitor screen. You can use this to list program
lines; for example LIST "“45.P=Y" vhere P=Y is also an option. This stops the
output vhen the screen is full until you press ENTER. You can also use device “45"
in a progzram to move text from your program to the monitor. PFor example: .

10 A$="TEXAS INSTRUMENTS, PC INTERFACE"
20 OPEN #2,%45.P=Y",VARIABLE 80, OUTPUT
30 PRINT AS$
40 CLOSE #2

By changing the information inside the gquotes in line 20 to *14.R=C" you would send
the string to the printer if you had twvo ports on your PC.

Device ®*100" is used to store your programs to disk and also to retrieve them. SAVE
®100.£1lenamne.xxx" is the basic option to save your programs vhere the fllename.xxx
portion of the statement would equal the name you give to your prograas vith an
extension. Por example: BSAVE *100.program.doc®™ stores a program. To retrieve the
program you vould enter OLD *100.program.doc®™ on your TI-74.

Device "101* is used for data storage and to save your program in ASCII format.

When saved in ASCII format you can use a text editor to make changes or to print the
progran. You can also save data that the program produced wvhile running. For
example:

10 A$="TEXAS INSTRUMENTS, PC INTERFACE"
20 OPBN $#2,%101.£11enane.xxx",VARIABLE 80,0UTPUT

30 PRINT $2,A$
40 CLOSE #2

vill save A$ to the disk for storage. To retrieve it later use the progranm
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Bxperience vith the PC Interface Cable -~ (cont)

20 OPEN #2,%101.f1lename.xxx",VARIABLE 80, INPUT

30 INPUT #2,A$
35 PRINT A$
40 CLOSE #2 \

LIST "101.filename.xxx" would save it in the ASCII format for a word processor to
read.

The nice part is that you can take any program vritten in, let's say GW-BASIC and
run it on the TI-74. You have to change some things. PFor example, TI-BASIC doesn't
use WHILE and WEND statements. These would have to be changed to IF-THEN-ELSE
statements. First you need any of the programs in the ASCII format. You need to
save the T1-74 programe by using LIST *10l1.filename.xxx". You need the TI program
to convert it to a binary format for the TI-74 to read. When you save your text
from the text editor you save it vith B74 as the extension, i.e., as filename.B74 .
Then at the DOS prompt you type TIC74 filename.B74 and the program does its thing
and stores the nev binary form as "filename.PGM". To retrieve this you type OLD

- "100.filenane.PGM" on the TI-74 and presto you have a vorking prograa and you did
not have to use the TI-74 keyboard to enter it. This also vorks for programs |
viitten in Pascal. You can also direct output to the computer screen for all of the
softvare cartridges, i.e., Chemical Engineering, Finance, Mathematics, Statistics
and Learn Pascal. 1In conclusion, the interface is a vorth vhile piece of equipment
for use with your T1-74 {f you have an IBM compatible computer.
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A PUZ2LE - Dan Mahony. On the parallel sides of a river vhich is five miles vide

are located the villages A and B. Village B is located 4 miles north of
a8 point directly opposite village A. Por a vidth of 3 miles on village A's side of
the river the current flovs south at 2 aph. The rest of the channel flovs north at
5 mph. You can rov your boat at 7 aph. You wish to rov from A to B using a

constant heading relative to north. What is that angle? What is the time of -
transit?

The heading is 56.4602... degrees.
The time of transit is 0.8569691599... hours,
or exactly (25J1%93 - 80)/1209 hours.

George Petersen notes that the time of transit should be able to be reduced if

heading changes are alloved during the transit. He asks "What is the minimum time
of transit?® 8end your solution to the editor vho vill forvard it to George.
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to be a "battery eater™. Members Greqg Lind, Scott
Garver and Bill Wilburn reported similar experience. They noted that since the
PC-324 has no ON/OFF svitch it is alvays in the ON state and there must be some

pover drain. 1 also found the following note at the bottom of page 4 of the PC-
324 User's Guide:

"We recommend that you use alkaline batteries in your printer. If non-
alkaline batteries must be used, remove the batteries vhen you are not
using the printer.® |

I vrote to TI for an interpretation. Tom Ferrio called to confirm a smsall érain
vhen the printer is not is use. TI expects a set of alkaline batteries should last
6 to 12 months. .
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Graphing on the TI-81 and £x-7000G - (cont)
As an exercise, you should convince yourself that the specific characterlstics of
the graph are consistent with the function values as read from the Y variable. You
should also convince yourself that the rounding which occurs in the x-squared values
is consistent with the resulting function values which are in the Y variable. To
assist you with that I have included a table vhich presents the exact x-squared
values for the seven x values vhich appear in the table on page 13:

X xt.
2.000000684211 4.000002736844 468144692521
2.000000789474 4.000003157896 6232639196676
2.000000894737 4.000003578948 800554299169
2.000001 4.000004000001 000001
2.000001105263 4.000004421053 221606299169
2.000001210526 4.000004842105 465373196676

4.000005263157 731300692521

2.000001315789

"Hamming's Lav of logarithms" - Charlie Williamson called my attention to the

- interesting observation that the logarithm to the
base 2 of a number is equal to the sum of the natural logarithm of the number and
base 10 logarithm of the numbex, within one per cent. Charlie noted that Volume 1
of Knuth's The Art of Computer Programming ascribes the observation to Hamaing,
but that he had personal correspondence suggesting that Hamming may not have been
the originator. I looked in my copy of Knuth's book. I found no reference to
Hamming! After some additional correspondence ve realized that, in the first

edition, wvhich Charlie uses, Exercise 22 on page 25 states:
22. [20] Prove "Hamming's lav of logarithms":

10G.x & 1n x + log X, .
vith less than 1% erroxr! (Thus a table of natural logarithms and of common
logarithms can be used to get approximate values of binary logarithms as vell.)

e

But, in the second edition, vhich the editor uses, the problem begins as:

22. [20] Prove that
g x &2 1n % + log X, ...

vhere ve note that the reference to Hamming has been deleted and the notation 1lg X
is intzoduced for the binary logarithm. Of course, the mystery is, 1f Hamming
vasn't the source of the relationship, then vho vas?
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REPAIR OF TI-74/TI1-95 PERIPHERALS - P. Hanson. 1 had a still unexplained double

fajilure of both my CI-7 Cassette Interface and
PC-324 Printer. I called 1-800-TI-CARES for repair information. Repalr service is
not available for the CI-7 so I ordered a replacement from EAuCALC for £26.95 plus
$2.00 for shipping. Repalir service is available for the PC-324. The cost is $45.50
plus state sales tax plus $4.00 for shipping and handling, substantially less than
the £89.95 listed for a nev unit in the EJQuCALC catalog. TI reserves the right to
elither repair the returned unit or to replace it vith a reconditioned unit. 1
shipped my defective unit on October 2 and received a reconditioned unit on October
22.
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Function Analysis on the TI-95 - (cont)

The £ollowing table lists part of the generated data base for the Gauss program to

thirteen digits so that you obtain a precision partial check of your Gen program.
For n=2, R026 = 0.57735026%1895 , and R027 0.9999999999987 . -

¥W=20 W=1

n n<512 +D1 in registers n=512 +D2 in registers

4 R0O28 0©0.8611363115941 R0O28 0.9999889909844

4 R029 0.3478548451378 R029 0.00002825263731350
4 RO30 0.3399810435849 RO30 0.9999419946068

4 R0O31 0.6521451548624 R0O31 0.00006576573169996
8 R032 0.9602898564976 R032 0.99%98574463700

8 RO33 0.1012285362912 R033 0.00011033319034104
256 R%32 0.01837081847882 RS32 0.02145312295978
256 RB33 0.01224583436957 R533 0.006128523194201
256 R534 0.006123912375182 R534 0.0153242350849%0
256 R535 0.01224767164009 R535 0.006129214171627

Acknovledgements |

The H. R. Beck book contains programs which are the basis for the Romberg and Gen
routines. The Gen routine was speeded up using an initial estimate formula from
Methods of Numerical Integration by Davis and Rabinowitz. The differentiation
routine is from The Sourcebook for Programmable Calculators.
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FAST FACTOR FINDING - Larry Leeds writes "The program UBASIC contains a large number
of functions. For my purposes the functlons for FACTORS and

PRIMES are the important ones. Many of the others are Greek to me but just what a
professor of mathematics would appreciate. One function for PI returns dny selected
nunber of digits up to 2500. Another solves the Tower of Hanoi (12 disks) which
requires 4095 moves. On my machine this runs so fast that the display is almost a
blur. It took the 3B6SX about one minute to factor

999999999999999999999999999999995988 (that is, 34 nines folloved by 2 eights) into
2% 2 % 11 * 23 * 1774093100831 * 556984462668427315679

For another test I multiplied togethet three eleven digit primes to obtain
778438393067011463161307972470183., It took about 75 seconds to find the factors
99999999907 * 99999999977 * 77843839397

ﬁw.lnd ve vorked so haxd to get a speedy factor finder for the TI-53!"
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A FALSE ALARM? - V13N3P22 and V13N4P25 discussed the indications in the 8K RAM
documentation that the battery life may limit the service life of
the RAMs to three to five years. 1In a recent telephone conversation with Hevlett
Ladd ve noted that ve have had many modules in operation since May 1987 and have seen
no indication of failure to date, four and one-half years later.




