~

***********************}*********************************************g
e *

* %3 %% L2 2 2] %% " * * %% L2 L L L R L2 * %% %*
Y 1y 0 i i i f. 1 *#
* * L a2 2] %% % % »* * * % * * * %% * * 9% % *

* * * ; * &% * * %* * *

* * * : * »* *% * * * * * *

* 3% % * * %% % * L % %% * o % ¥ % % % % % z

*

*

sk ok ok oK

5 96 3 3 I 36 36 36 ¢ 35 3 363 3 JH I IE T 265 I 3 36 I 36 36 I I I I b 3 36 W I A I 36 6363 I A I A6 36 I I I I Ik B I I I I NI IR

NEWSLETTER OF THE TI PERSONAL PROGRAMMABLE CALCULATOR CLUB

P.0. Box 1421, Largo, FL 34649
FYIYYYT TS X SRR YT XYY LRI RS 2L LR SR LR LR LIRS E L 2 X L 2 2 2Ll L d Ll g

Volume 12, Number 4 Fourth Quarter 1987/1988
FYYTYYT Yy ey 2 22T X2 222 YT S RSS2 S S LTRSS LS 22 2 2 2 2 2t 2 2 gty d s tR

The emphasis in this issue is on translating TI-59 programs for use
with the TI-95. I admit to underestimating the difficulty of trans-
lation, particularly for individuals who were not familiar with the
TI-59. And, I haven't even begun to address what a translator should
do when confronted with HIR commands, fast mode, and the like.

This issue also illustrates another reality--the TI-59 participation
is winding down and is being replaced by interest in the TI-74 and the
TI-95. In the coming year we will continue to provide coverage for
the older machines such as the TI-59, TI-66 and CC-40, but expect to
emphasize the newer machines.

Another thing you will notice in this issue is the appearance of a
new cadre of participants. Examples include Scott Garver, S. L. Lee
and Don Laughery. O0ld-timers will remember that Don was very active
in earlier years. Other new members who submitted material which
arrived too late for this issue include Ralph Ennis who has submitted
a massive 2600 step discriminant function program, Ross Garside who
has submitted a data packing routine, and Steve Shergold who submitted
a plotting routine for the TI-74/PC-324. Scott Garver has also sub-
mitted a translation of the backgammon program for the TI-95 and has
volunteered to assist others in translation. Meanwhile, the "old
hands" are staying busy. Hewlett has expanded his list of programs
for the TI-95, and Robert Prins has promised a tutorial for the

next issue.

With this issue we have completed the eighth "year" of our newsletter
under the name TI PPC Notes. I put the word year in quotation marks
as an admission that I have difficulty getting four issues out in a
calendar year. That is unlikely to change so long as I have to earn
a living. Some members have suggested that I should ask for renewals
for a half-year so that we can get back on an approximate calendar
basis. Unfortunately, the amount of bookkeeping is about the same
whether there are two issues or four, and I have a real desire to
minimize bookkeeping so that I can concentrate on programming. So,

a subscription form for another "year" of four issues is attached.
All I can promise is four issues at three to four month intervals
with each issue comprised of the usual 24 to 28 pages of material.

If you should decide not to continue your membership for the future

I would appreciate a note to that effect.
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The newsletter is not copyrighted and may be reproduced for personal
use. When material is used elsewhere we ask as a 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 the editor. -
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ERRATA

Scrambling in BASIC - V1ON3P17. Maurice Swinnen writes: I keyed the
program into my CC-40 and found that it sasimply
hung up in a loop, line 85 back to 70, ad infinituam. The problem was
line 20 which uses the expression Q = ATN(1.E+14) to calculate the
value pi/2. That is acceptable if the machine is in radian mode, but
if the machine is in degree mode Q = 90, or if the machine is in grad
mode Q = 100. With either of those values for Q the value for S will
become zero after a few cycles, and the endless loop will be
initiated. The problem can be averted by inserting a RAD atatement in
the program at line 20 as illuatrated in the program in the leftmoat
column below. A printout for a seed of 234 ie illustrated in the
second column below.

Editor’a Note: The omiasion of control of the angle mode waas my
error. 1 simply converted Larry’a Model 100 program for the CC-40 and
failed to remember that the Model 100 only runa in the radian mode.

Maurice also asuggeasted that we could replace Larry’a random number
generator in linea 70 through 95 with the RANDOMIZE and RND functions
which are available in the CC-40 and TI-74. One such aclution appearsa
in the program in the third column below. Comments on the progran
follow.

Line 20 - the RANDOMIZE statement without a following numeric
expression sets the random number generator to an unpredictable
sequence. As a result there ias no need for an operator selected seed.
The acrembler will yield a sequence which is not under user control,
exactly what we really wanted.

Line 70 - the RND function calls & new random number between zero and
one. Multiplying by 100 and applying the integer function then
generates a series of two digit integers for use by the acramble
routine. As noted in earlier issues it would not be necessary to use
the integer function since non-integer values are acceptable as
subsacripts.

Line 120 - the Print Uaing function makea the columna of the output
line up. See the printout in the righthand column below.

;g :;gj:;gg’u E+10) Scramdlie Prosram ég g;:ng;igg) Scramble Proeram
Sgnset:NEP(-s"“b“ Pro Seeo = 234 3%5?&;&9('&“»1. Pro 22 % 36 51 28
40 INPUT *Seed 2 *1S 15 76 s0 40 PRINT “runrming” 85 s ez s 10
45 PRINT #PN;*Seed = "1 & 50 26 34 S0 FOR H=l TO 100:A (H)sH ¢ %
SPRINT 8PN 17 1 16 78 72 INEXT H 19 33 5 32 %4
S0 FOR Hei TO 100:ACH) =N 6 82 % 22 51 60 FOR We100 TO 1 STEP - N o %
INEXT H s 1

60 FOR H=100 TO i STEP - 73 4z 7 6 23 70 2=INT (100#RND)Y 80 9 f 75 67
¢ 11 94 83 14 12 a0 S RN e 69 21 23 65 38
70 xaS#@ 33 6z 63 26 2 90 T=ACA(2)) tRACA)) =AH 57028 24 1o ¥
80 52100% (X-INT (X)) : 251N 8 39 59 47 €9 Y LR CH) €T 93 70 90 &2 60
s 37 3 97 8 10 5% NEXT H 8 ¢4 76 97 82
85 IF 250 THEN 70 N AL L LR 100 FOR 1=0 TO 95 STEP § A
$0 TeACA(2)) 1ACRC(Z)) =R (H 110 FOR J=1 TD S 5 1112
YIACH) ST 80 25 32 49 "7 120 PRINT #PN)USING 200 27 18 14 59 16
98 NEXT M :4 90 61 38 27 ACeD s ’ ’ 92 35 41 40 63
100 FOR 1=0 T0 95 STEP S AR 130 NEXT J 62 71 45 29 68
110 FOR Jst 10 S 2 57 70 64 140 IF PN=0 THEN PAUS 13 91 45 86 74
120 PRINT 8PN,ACI+J); 51 9 85 60 89 150 PRINT #PN usE 31 2 46 99 95
1o ' ¢ 38 29 74 20 Lo peaT 17 73 81 64 87
140 IF PN=D THEN PAUSE w3 55 g 1% 170 PRINT #PW 61 100 84 47 80
150 PRINT #PN € 95 16 9% 3 180 STOP —_
160 NEXT 1 200 IMAGE #ses

170 PRINT #PN 999 END

180 STOP

190 END -




not apecifically for the HP-i5.
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A NEwW CLUB FOR THE TI-74 AND TIiI-S5 - Thomaa Coppens, who previously

- - was the editor of the TISOFT
newsletter for users of the TI-59 and TI-99/4, has announced the
beginning of a newsletter and software exchange club for the Ti-74 and
TI-95S. The organization is celled SeTIlc, which atandes for Software
exchange for Texas Inatrumentes caiculators. The newaletter 1ie
available 1n either French or Dutch. A one year subscription ais
fifteen doliars (£15.00).

SeTIc haas alaoc published a program lietaing and flow chart for the
Mathematics module of the TI-95, There 18 no explanatory materaia.
auch as that which was in the so-celled "Fish Book"™ foar the TI-5S.
The listing comes in a 6 inch by 8 inch loose leaf form. The price 21s
ten dolilars (£10.00) 1ncluding shipping. This wil be a valuablie book
1f you plan to use routines from the module in your programs, or if
you want to analyze the routines 1n the module.

To order these materials send an international postal money oraer
(no checks, vpiease!) to:

Thomas Coppens
P. O. Box 63
2080 Kavpellen
Belgium

State whether you want the French or Dutch versaiona.

FOR BI-LINGUALS - Page 75 of the Volume 87, 734,904
TIB/B87-80177/GAR PC
Neo. 16 issue of the isch Technische Bu wt B mz

Government Reports Announcements dated gzMWIRJMnW?mn
August 15, 1987 contains the listing at wﬂuﬁm':m:
the right. The document can be ordered ::““““‘“J“R”MQMEW41

-~ measurement requires some dats i
from the NTIS for $20.50 . oor analysis. The & of this 'lfgr"mgg

An appsrently similer capability can be lysing Pograms of PC's. bm¥mh.mmbw;
obtained from Wiliiam Kolb’s book Curve E:&ﬁ%&ﬁﬁﬂ;ﬂﬂ%ﬂﬁgﬁﬁwmmggg
Fitting for Programmapie Calculatora, but agmuﬁﬁggﬁgHQ”WWHﬂ‘%7WHZG-

INCOMPLETE ADDRESS - The address for Code P on V12N2P15 does not
have a city. The complete address shoulid pe:
James Taylor, P. 0. Box 174, Marblehead, MA 01945,

HARDWARE FOR SALE - There continues to be a limited market for uaed

Ti-58 and TI-59 hardware. Recent prices are
thirty-five dollara for a TI-S58 and fifty doiiara for a TI-5%. The
ciub can continue to provide used TI-59’s for fifty dollsrs pius
shipping. Send sixty dollars. We will give fifty doliars to the
owner, ship the calculator to you, and return anything remaining.
Scome of the available units do not have manuals. Let ua know 1f you
need the manuals. All used units are provided entirely at the buyers
risk.
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Robert Prins. Pages A-4 through A-7 of the TI-95
User’s Guide list the system menus. However, one
the SELFTESTS: menu which has the following options:

TI-95 SELF-TEST -

menu 18 missing,

END ends the teast menu and generatea a MEMORY CLEARED
TST a general test of the TI-95, including KBD and LCD
EXT TST + MOD + PTR

CYC a loop through EXT

MOD module

PTKR printer

KBD keypoard

LCD diapiay

WARNING

Ail test functions completely destroy user memory,
so before you start using them you must safeguard
the entire contents of your machine.

The method which was originally used to acceas this menu used the
foliowing seguence:

Command

i. Switch

2. Select

3. Select

4. Return

the machine on

SYSTEM MODE
UNFORMATTED MODE

to the CONV menu

5. Enter 00000S0003143002

6. Store this number in RO48

7. Select

the SELFTESTS menu

8. To see the other options

9. Select

You should

the mode desired.

use this method

at least once,

ON

FUNC SYS YES

CONV BAS UNF

CONV

0000090003143002

STO 2048

FS (BAS>

FS (==->)

Display

TI-95 PROCALC

SYSTEM FUNCTIONS
STB RCB SBA

0000000000000GO00
DEC HEX OCT 2sC UNF

000000000000CG0O0U
MET DMS ANG P-R BAS

0000090002143002

0000090003143002

SELFTESTS:

END TST EXT CYC -->

SELFTESTS:

MOD PTR KBD LCD -->

particularly if you have

unformatted modes:; however, in April Robert
much easier way, and probably the
“official® way, of calling up the SELFTEST: menu. Press TESTS and
HELP and hold both keys down. Then preas ALPHA and see "SELFTESTS:"
in the display. Release all three keys and see the menu in the

windows.

never used the systems and
J. Roeloffzen discovered a
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TI-S5S Seif~-teat - (cont)

Edator’s Note: While these methods provide access to the self-test
menu, 1t 18 not a0 clear exactly what ia teated by some of the
optaionsa. Here 1a what my examinations show so far:

END provides an exit from the SELFTESTS: menu, clears memory and
returns the calculator to normal partitioning.

PTR prints the sixteen character line AbCAEfGhI)}K1MnO three times and
then stops waith the message "TEST DONE'"™ in the display.

KBD bringes the meaasge "PRESS: F1" to the diaplay. Preaa Fi ana the
mesaage changes to "PRESS: F2". Continue preaaing keya according to
the prompte in the diaplay. After preasing the divide key the messasage
changes to "PRESS: BR". Preas the BREAK key and continue with the
secona through fifth rows in reasponse to the display. Note that the
CLEAR key is tested in both the fourth and fifth row. After pressing
the = key the display reads "TEST DONE". Some experimentation wili.
show that pressing the HALT key at any time in the sequence wi.il
return to the menu. If you press any KkKey other than that askec for by
the display or the HALT key the display will not change; therefore, 1f
there 1s more than one defective key you can only find the firs-t one
in the seguence with this routaine.

LCD turns on all the status indicators and all the dots in the
aiphanumeric display and in the function key labels. Press any ey
anc some of the astatus indicators turn off and the alphanumer:c
patterns change. Continue preasasing any key and see more changes in
the display. After the fifth key 18 pressed the display returns tc
the "all on'" condition., After the sixth key is pressed the startus
indicators become normal and "TEST DONE" appears in the disp.ay.

TST starts with some sort of routine in which progress 18 aindicated
with the word "WORKING" moving acroass the display. Operation stops at
the firet atage of the LCD mode. After any aix keys have been pressed
operation 18 at the firat atep of the KBD mode. After the user hae
compieted the KBD mode the meaaage “TEST DONE" appears in the dieplsy.
If HALT 18 presased while the measage "WORKING" is 1n the ciaplay, tnen
a RCL XXX, where XXX 1ia in the range set by the partitioning wili
return the value SAB469D2A54B962D 1f the calculator is i1n the
unformatted mode.

CYC performs some sort of test similar to the first part of TST except
that five additional iterations of the word "WORKING"™ appear, then
performe the printouts of PRT, and repeats the two operations for as
iong as vyou let 1t.

MOD fiashes the work “WORKING" at several locations in the dasplay.
It stops with the worde "8K TEST DONE™ in the display if a RAM module
is inatailed. The cartridge name is chenged to "NEW" and the
cartridge memory is cleared. The mode atopa with the worde "TEST
DONE'" i1f a library module is inatalled.

TI-66 FOR SALE - Write to Mr. D. Goas, 18004 Fonthill Ave.,
Torrance CA 90504
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TI-95 CALENDAR CHALLENGE - Hewlett Ladd. The printing of a calendar

has been one of our longstanding benchmark
teats of a calculator/printer capability. The earlieat calendar
printing program for the TI-S59/PC-100 appeared in V3NS5 of S2 Notes in
May 1978. It would print a year in 26 minutes.

A series of program enhancemants over the subaequent six years
eventually led to Patrick Acosta’s program from VON2P7. It will print
a full year on the TI-S9/PC-100 in 83 seconds, an average of only
seven seconds per month. Individual months can be printed in about
nine seconda. The TI-59 progras relies on feat mode and intricate use
of HIR commands to attain those aspeeda. It requires 398 program stepa
and 65 data registers.

A calendar progrem for the CC-40/HX-1000 appeared in VONSP8. A
printout of a aingle month required about 21 aeconda, much alower than
the T1-59/PC-100. The alow speed was associated with the HX-1000
Printer/Plotter which draws esach character in order.

Vi2N2P6 presented a calendar printing program for the TI-74/PC-324.
Printout of a single month requires asbout nine seconds, comparable to
the TI-S9/PC-100. Note that this program cannot be used with a TI-74/
HX~1000 combination and the cable defined on V12N3P13 aince the
printout is 20 cheracters wide, while the HX-1000 can only handle 18
full-size charactersa.

The program which followa provides a calender printout for the TI-95/
PC-324.

Qoog CMs ADY &70 GRVE gz0z MRG D COL 11 > * 0472 1 STD K SBR 0257 7%
O00S NOP NOF NOF NOP HOF 0207 COL 02 mMRE C COL 05 0480 (- RCL N »-170= ABS
o100 JANS BTD 0223 NOP oziz ~ ~ COL 0% MRG B 0491 STD A CE SBR IND R
G01E NDP NOP SF 02 * FE® 0218 COL QS > * PRT RTN 0497 4 STO J INY DSZ J
p02s B> GTO 0223 NOP 222 COL 24 MRG L COL 24 0502 670 0521 7 STO I 1
D030 MAR GTOD 0223 HNOP pz29 * * PRT RTN CE ~ ° 0510 STO A SBR 0257

0038 NOP NDP SF 01 ° AP® 0235 “SU MO TU WE TH FR® 0515 SBR 0128 670 0500
OD4s R GTD 0223 NOP 0252 ~ SA* PRT RTH RCL K 0521 TF 02 670 0627

pOSD * MAY: $TO 022% NDP 0259 570 IND A INC A 0526 TF 01 G6TD 0570 3
DOSE NDF NOF 5F 01 * JU- 0264 INC K DSZ 1 0532 ST+ P 7 IFC P

DOES N> GTO 0223 NOP 02&8 GTO0 0257 RTN CE v 0537 GTD 0580 7 STO I 1
Qn70 ¢ JUL GTD 0223 NOP UZ74 “YYY.MM? BRK STD © 0544 STO A SBR 0257 7% (-
0072 NOP NOF ° AUG® U284 - INT STO L = ARG # 0553 RCL P >+179= STO R
0084 GTO 0223 NOP NOP 0291 100= STO M 2 INV 0563 CE SBR IND R

0029 NOP SF 01 ° SEP® 029% IF> M GTD 0211 INY 0567 GTD 0622 2 ST+ P 7
0096 6TO 0223 NOP * OCT® 0305 INC L 12 ST+ M 1582 0574 INY IF< P 67O 0540
0104 GTD (223 NOP NOP 0315 .10 IF> @ GTD 0345 0580 7 STO 1 1 STO R
0109 NOP SF 01 * NOV® 0323 RCL L 7100= INT 0586 SBR 0257 SBR 0128 8
0116 GTD 0223 NOP * LEC" 0331 STO R s4= INT - 0593 IF= P G6TD 0622 2
D124 670 0223 NOP COL 45 0228 RCL R +2= STD S O 0599 STO 1 1 STO AR

0120 MRG B COL 05 * - 0346 INY I1F> L GTO 0371 0604 SBR 0257 9 IF= P
0135 COL 08 MRG C CDL 0% 0252 (365.25% RCL L ~.7S 0610 67O 0619 SBR 0207
0141 > > COL 11 MRG D D36& » INT 67D 0382 365. D616 6TO 0622 SBR 0214
0146 COL 11 * * COL 14 0375 25% RCL L ) INT +(« 0622 RDY CFG 6TD 0000 15
0151 MRG E COL 14 ° ° 0385 RCL M +1>%30.6001> 0629 83 IF> L 670 0622
0156 COL 17 MRG F COL 17 0399 INT +1720994.5+ 0636 RCL L 7400= FRC
0162 > * COL 20 MRG G 0411 RCL § +3.5-¢/7) INT 0644 1F= 0 6TD 0682

0167 COL 20 * ~ £OL 23 0423 #7= INVY IF= 0 0649 RCL L ~100= FRC
G172 MRS W COL 23 ° ° 0429 GTO 0433 7 STO N 0657 IF= 0 6T0 0673

0177 PRT RTN COL 20 0435 STO P 12 INV IFC M 0662 RCL L s4= FRC IF= 0
0181 MRG G COL 20  ° 0442 GTO 0449 ST- M 0670 6T0 0682 1 IF= P
0186 COL 17 MRG F COL 17 0447 INC L 10 ST M 0676 G6TOD 0622 GTD 0540 1
0192 > > COL 14 MRG E 0453 SBR IND M NDP NOP 0683 ST+ P 8 IF= P

0197 COL 14 > * COL 11 0458 NOP SBR 0232 RCL W 0688 6TD 0580 670 0540

1 0464 STOD A -8= ABS §70 1 i
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TI-95 Calendar Challenge (cont)

Uaser Inatructiona: FEE o010

SU MO TU WE TH FR SA
Run the program and see the prompt YYYY.MM 1 2 3 4 &
in the display and GO above Fl1. Enter the 6 8 9 10 11 12
year and month in the format shown, press F1 13 14 15 16 17 18 19
and wait about 11 seconda for the printout. 20 21 z2 23 &4 23 o
A sample printout appears at the right. g7 2% 23

The program usea 694 program atepa and 19 data registera. The
previous programs would only provide printout of the Gregorian
calendar, that is, after October 1582, This TI-95 program also
providees printout for the Julian calendar for the period from 1 AD
through September 1582. It does not provide a correct printout for
October 1582, the month which has ten days eliminated such that
Thursday, October 4 is followed by Friday, October 15. If you call
for that month you get a printout aa if it were a month in the
Gregorian calendar.

One challenge ia to reduce the amount of memory required. To compare
programa we will assume that one data register is equivalent to eight
program steps.

A aecond challenge ia to reduce execution time.
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SUPPLEMENTAL BOOK REVIEW - Engineering Statistics with a Prograssmable Calculator

by William Volk (1982, McGraw-Hill). This book waa
favorably reviewed by W. J. Widmer in V7N7/8P15 and by George Booth in V9NEP3,
Walter Bodenmuller reported problems running the Regression-2 program on pages 334-
335 and asked for help. The editor found that steps 189/190 should be SBR CE rather
then the GTO CLR listed in the book; furthermore, there wers misprints in the
example accoapanying the program. V12N2P23 asked whether readers had encountered
other problems with the programs in the book.

W. J. Wideer writes in response: “V12N2P23 noted two errors in Volk’s book and
which I had not csught in my earlier review (V7N7/8P15). In addition to the two
arrors cited by P. Hanson (one of which--155.71 in place of 115.71 on page 152--is
sctually the intercept rather than the slope as stated in Vi2N2P23), I have found
one more: in 2.4.1 on page 16 the number given as 1.0793 should be 1.07193; this is
1 plua intereat 0.07193,

The error in steps 189,190 on page 335 is puzzling since this ias given as e printer
print-out and would not have worked in the firat place. I can only guess that twixt
prograz input and printout the incorrect keys vere pressed--I’ve noticed that ay own
PC~100 is very senaitive to even the gentlest of key ’brushing’! But these sre the
only errora I’ve encountered in uaing many (not all) of the programs in Volk’s book,
and I do not view the book as ‘suaspect. "

Editor’s Note: Page 24 of EduCALC catelog issue #39 lists the hard cover version of
the book for #31.95. The problem of publishing bad prograea listings is an old one.
In V8N1P2 I noted that one way to avoid that is to perform a time-consuming, boring
key-in of the program from the final copy which is to go to the printer.
Unfortunately, aa the time to go to press approaches I tend to take shortcuts. The
errors in the Volk book show that othars do the same.
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SOLUTION FOR A QUARTIC - Peter Mesaer and Hewlett Ladd.

This program for the solution of a quartic equation demonsatrates the
use of the QAD and CUB functions in a program. The inatructions for .
the use of those functions in a program appear on pages 2-36 and 2-38

of the TI-95 User’s Guide and on page 2-9 of the TI-95 Programming

Guide. In a program such as this where it is necessary to know the

nature of the roots the important information is that:

» For the quadratic solution the coefficients must be placed in
data registers OO0 through 002 before the QAD function is called.
After the QAD function is complete the roots appear in data
registers 000 and 001, and data register contains a O if the
roots are real or containa a 1 if the roota are complex.

» For the cubic solution the coefficients must be placed in datsa
registera OO0 through 003 before the CUB function is called.
After the CUB function is complete the roota appear in data
registers 000 through 002. One real root appearsa in data
regiater 002, Either two real roots, or the Re and Im parts
of two complex roots sppear in data registera 000 and 002. If
all three roots are real then data register contains a 0. If
two roots are complex then data register 003 contains a 1.

Given a guartic which has been reduced to the form where 1 is the
coefficient of the fourth degree term, i.e.

4 [ 4

f(x) = %7 + bx3 + cx? + dx + e = O

Let R be a real root of the resolvent cubic:

Ay3 - By‘ + Cy + D=2O0
where A = 1, B=c, C = (bd - 4e) and D = (4ce - d® - bte)

Use the CUB function to sclve the cubic for a real root R. For 3 real
roots, let R = Rl; for one real root, let R = R3.

Calculate p = SQR(b* - 4c + 4R), q = SQR(R? - 4e) and S = (bR - 2d).
I1f S <= 0 then use the QAD function to solve

22 + (b + p)Z + (R-q> = 0 and 22% + (b - pPX2Z + (R + @

"
O

I1I£ S > O then use the QAD function to solve
22 + (b + p)2Z + (R + q> = 0 and 22% + (b - pd)Z + (R - @) =0

This solution of & quartic by first solving a rescolvent cubic equation
is known as Ferrari’s solution. A derivation appears in Dickson’s
First Course in the Theory of Equationa. The derived equatons appear
in paragraph 3.8.3 of the Handbook of Mathematical Functions (AMS S55).

To use the program enter the coefficients of the quartic in accordance
with the prompts in the windows. The coefficient of the x" term, a,
does not have to be one; the program makes the adjustment. The
coefficients a through d can be entered in any order. When the
coefficient e ia entered the solution satartas.
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Solution for a Quartic - (cont?

Editor’s Note: Printout of the solutions of three
different quartica apears at the right. Note that for
complex roots the + and - aigna for the imaginary parts
muat be supplied by the uaer.

This is an example of the kind of cooperation the club
has been able to generate in the development of a
program. Peter identified the equations to be
mechanized and defined the program flow, Hewlett did
the major portion of the programming, and the editor
assisted with the integration of the QAD and CUB
functiona in the program.

The uae of the CUB function in a program waa
demonatrated earlier in another quartic aolution by
William Hawea. That guartic solution demonstrated a
call of the math library module as well--see item 2 on
Vi2N1P26. The Hawes program uses 960 bytes while the
Messer/Ladd program requires only 472 bytes. For the
three problems illustrated at the right the two
programs yield the same reaults to at least the number
of places in the display. The Hawes solution requirea
about twice as long to run, but it yields better
solutions in some difficult cases. For example,
conaider the quartic 3x“ « 5x® ¢« 1 = 0 which haa rootsa
with imaginary parts only. The Measer/Ladd program
will ahow an “ERROR", but will print out a correct (7)
solution if the real portiona (+/- 1lE-12) are
conaidered to be equivalent to zero. The Hawes
sclution obtains exactly zero for the real parts. The
liating for the Messer/Ladd program followa. A listing

of the Hawes program appears on page 10.

f___l
Lo
xT
e o)

T oo T
it on N

LS

(=4

d

-
"1

1

Landl

B3
o
-4
——

E 20 SV |
e« foa e

P -
—

OO N

nowonn

0140

6TL

PT

0000 ADY ADY 0142 LBL ¢ S10 G ‘o= 0305 LBL 1 SBL GD

0002 DFN Fiia @ 0i50 GTL PT 0311 SBL @1 INC J INV
0009 DFN F2:b @b 0152 LBL ¢ STO K ‘d=' 0317 INC K SBL QD SBL Q2
0016 DFN Faic fc 0160 GTL PT 0325 6TL T

0023 DFN F4id i#d 0163 LEL & STD § “e= 0328 LEL I1 INV INC K
0030 DFN FS:e @ CMS 0170 SEL PT AIV RCL A 0334 SEL @D SBL @1 INC J
0038 CE “GURRTIC® PRT 0176 1/% ST# A &7+ P 0342 INC K SBL QD SBL @2
0047 HLT 0181 ST# © ST R 5T+ S 0350 LBL T 11 STO A O
0048 LBL PT COL 16 MRG 0187 RCL @ +- 570 F 0356 IF= E GTL P4 1

0055 PRT RTH 0192 RCL P % RCL R -4+ 0364 IF= E GTL X2

0057 LBL PR COL 16 0200 RCL § = 570 € 4% 0369 LBL PD 2 $TO K CE
0062 MRG IND A PRT INV 0207 RCL © # RCL & - 0376 ‘Re=* SBL PR CE °I°
0067 TF 74 BRK INC R RTN 0212 RCL R x*2 - RCL P 0384 ‘m=* SBL PR DSZ K
0073 LBL GD 2 STD A 0219 x“Z % RCL & = 570 D 0391 GTO 0375 GTO 0000
0079 RCL IND J STO B 0226 CUB t IF= D GTL CF 0397 LEL P4 “Ri=‘ SBL PR
0084 RCL IND K STO C QAD 0233 RCL A STO C 0406 CE “R2=" SBL PR CE
0090 RTN 0237 LBL CP RCL © STO H 0414 “R3=* SBL PR CE °R®
0091 LEL @1 RCL A STO L 0244 STO 1 RCL P STO F 0422 “4=* SBL PR

0098 RCL B STD M RCL C 0250 STO & x"2 -4% RCL & 0427 670 0000

0104 STO E RTN 0258 +4% RCL C = SGR 0430 LBL X2 0 IF= C

0107 LBL G2 RCL A STO N 0265 ST+ F §T- G RCL C 0436 GTL P2 RCL L EXC W
0114 RCL B STB O RCL C 0271 x~2 -4% RCL § = SOF 0443 STO L RCL M EXC O
0120 ST+ E RTN 0279 ST+ H §T- 1 5 5707 0449 STO M

0123 LEL a STO A ‘a=" 0286 8 STO K RCL 7 * 0451 LBL P2 “Re=‘ SBL PR
0130 GTL PT 0292 RCL C -2% RCL R = 0460 CE ‘Im=> SBL PR
0133 LBL b §TD P “b=* 0300 IFY 2 G6TL II 0467 GTD 0413
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Solution for g_Ouartic - (cont)

Listing for the Hawea Progranm

ool CORT Y.R17 13 ARR ¢ 0329 4% RCL D 5 570 Y - 06S? RCL 001 STOD 029
0017 &7 w RAWES® 0336 STOD 000 © $TO 001 " 0663 SBL CX - RCL R =
0027 LEL 51 0 ST0 100 CE 0343 SBL SR #2= £7T0 030 0670 STD X (4% RCL L #
0035 "RURRTIC 035z RCL Q01 +2= STO 031 NE7E RCL M -8#% RCL N -¢
0042 DFM Fl:  alaa 0361 SBL CD SBL CE 0657 RCL L w*x 3¥

OOdS LFN F2: bbb 0367 SEL CR &TL DR 0693 5TO 000 O STO 001 4
a058 DFN F3: cl@eoc 0373 LEL CR RCL L +/- ~4 grot # RCL 028 = S70 002
DOEZ DFN F4:  diedd 0381 =+ RCL 028 2=+ 0709 4+ RCL 029 =

DOTO DFN FS:  efes HLT 0390 RCL 032 ~2= S70 036 0715 STO 003 CE “MTHPLX®
Q0TS LBL aa STO § ‘a =" 0399 RCL 029 sz=+ 0725 RUN SBR IND J

Q0ge COL 16 MRG = HLT 0408 RCL 033 ~2= STO 037 G729 RCL 000 STD 030
0091 LBL to STO T b = 0415 RCL L +/- 4=+ 073% RCL 001 STO 031
0093 COL 16 MRG = HLT 042z RCL 0z r2=- G741 SEL CD SBL CE

D104 LBL cc STO U ¢ = 0429 RCL 022 ~s2= STO 038 0747 SBL CR GTL DR

0112 COL 16 MRG = HLT 0438 RCL 029 r2=- 0752 LBL DR CE DFN CLR
0117 LEL dd STO v °d = 0445 RCL 033 <2= STD 039 0759 DFN Fl:Rel®R1

0125 COL 16 MRG = HLT 0454 RCL L +/- /4=- 0766 DFN FZ2:ReZ@R2

0130 LBL ee 57O W e =° 0461 RCL 028 2=+ , 0773 DFN F3:Re3@R3

0135 COL 16 MRG = CE “E° 0468 RCL 034 sz= STO 040 0780 DFN F4:Re4@P4

U144 “TIT? ¥/N ETL 51 0477 RCL 029 +/- /2=+ 0767 DFN FS:EQDRED

0152 DFN CLR CE “WORKIN® 0485 RCL 035 s2= STO 041 0794 LBL R} CE “Rel®
161 6> FRU RCL T« 0494 RCL L +/- s4=- 0801 COL 16 MRG 026
Dlee RCL 5 = 5TO L RCL U 0501 RCL 028 -s2=- 0806 DFN F1:Iml@Il HLT
0173 4 RCL § = 5TO M 0508 RCL 024 s2= 3TD Q42 0514 LBL 11 CE “Imi®
0179 RCL ¥ ~ RCL & = 0517 RCL 029 +/- sZ=- 0821 COL 16 MRG 037 A
G185 STOD N RCL W ~ RCL § 0525 RCL 035 s2= STO 043 0826 DIFN F1:Rel®R! HLT
G192 = $T0 O DFN CLR 1 0534 RTN 0824 LBL R2 CE “Re2®
0193 STOD 0UO RCL M +/- 0535 LEL SR CE “MTHPLX * 0841 COL 16 MRG 038
(204 STD 001 (i RCL L # 0546 RUN SER IND 027 (0846 IFN F2:Im2@12 HLT
0212 RCL N »-<4% RCL O 0551 RCL QOO RTN 0854 LBL 12 CE “Im2®
022z v S70 002 ¢ RCL L 0555 LEL CX ( RCL L x*2 0861 COL 16 MRG 039
0230 %72 % RCL O ) +/- + 0562 #3/4)-2% RCL M = 0266 DFN F2:Re2®RZ HLT
0237 4% RCL M # RCL O 0573 RTN 0874 LBL R3 CE “Re3"
0246 - RCL N x°2 7 0574 LEL CD RCL X + 0881 COL 16 MRG 040
0251 570 003 CUB RCL 002 0580 RCL 030 = STO 000 0886 DFN F3:Im3@I3 HLT
0258 STD @ (¢ RCL L x~2 0567 RCL 021 STO 001 ¢894 LBL 13 CE “Im3®
0265 s43- RCL M + 0593 SBL SR STD 032 0901 COL 16 MRG 041
0272 RCL 002 » ST0 R HEY 0599 RCL 001 STO 0633 RTN 0906 DFN F3:Re3@R3 HLT
0279 7713 STO 027 7660 0606 LBL CE RCL X - 0914 LBL R4 CE “Resd’
0290 STO J DEC 1 EE & 0612 RCL 030 = STO 000 0921 COL 16 MRG 042
0296 +/- STO 2 INY EE 0619 RCL 031 +/- STO 001 0926 DFN F4:1md@I14 HLT
0201 RCL R ABS IF» Z 0626 SBL SR STO 034 0934 LBL 14 CE “Imé"
0306 GTL NZ 0632 RCL 001 STO G35 RTN 0941 COL 16 MRG 0432
0309 LEL RZ 0 STO 028 0639 LBL N2 RCL R 094¢ IFN F4:Red@R4 HLT
0316 STO 029 SEL CX 0644 STO 000 O STO 001 0954 LBL ED &TL S1

0322 §TD X ¢ RCL & x*2 - 0651 SBL SR STD 028

To use the Hawes program enter the coefficienta in reaponse to the
prompts in the windowa. You may enter coefficienta a through 4 in any
order. After you enter coefficient e you are given an opportunity to
change ("edit") any of the input coefficients. A "No" responase to the
edit question startas the solution. The progranm does not provide
printout of either the input valuea or of the aolution. The promptsa
in the windowa allow you to view the real or imaginary parts as many
timea as you wish. There is no direct indication of real roota. You
auat determine that the roots are real by the absence of an imaginary
part.
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MORE ON TI-59 DIAGNOSTICS - Scott Gerver writea: On Vi2ZN1iP4/5 you
gave ua a good extended diagnostic progranm
for the Ti-S9: however, for thoase of us without a printer, 1t wouidg
entail ataring at the display for the entire sixteen minutes. A
better option is to halt instead of print when an error 1is found. The
following program provides that capability. It alao changes the test
values from a n/9 sequence to a n/11 sequence which generates a more
diversified pattern: 1/1i1 = .0909..., 2/11 = .1818..., etc.

aDpn Te LBL N2 42 s70 0z4 32 ¥IT 036 32 ®IT 048 31 RS 0s0 01 1
0oL 11 A Q1% 00 0o 025 94 +/- 037 42 STOD 049 97 L&z 061 0t 1
aoz 01 1 0id4 32 XY 026 €32 EX* 038 00 00 ns0 00 0o nE2 35 =
03 a0 o 01% 72 ST« 027 00 o0 u29 T3 RCH 051 o0 00 063 22 IHY
a4 es OF 16 00 00 023 62 EX+ 040 00 OO0 nS2 3% =23 0ed4 77 GE
[ L S B 017 97 D2 02% 00 Q0 a4l 29 CF sz 01 1 NES a0 00
e 29 CF 012 00 Q0 Q30 74 SH+ n42 &7 ENQ 154 8Z HIFE nes 02 o0
T 3V PR o012 00 00 021 00 00 043 00 00 5% 37 37 Q7 D8 £
oos 4y o f3e 97 sz 044 43 472 ASe 22 =T 0e2 &% DF
oo 3 T 033 00 00 045 32 &7 D57 82 HIF ws 17 17
[ W X 024 00 00 4% 42 PCL ase 17 17 DOSOUNEIR-T [ ~JH
DLDD S x b I 035 26 2o 047 00 o0 nse 5% -+ oFy 20 0

To run the program preas A. If an error occura the teat atope. The
ciaplay ahowa the failed regiater. The contenta of the failed
register will be in the t register. Preas R/S to continue the teat.
When the test ias complete the default partitioning is in the diap.ay.
The running time is about 21 minutesa.

@ o e - e - . - = T - e T N e e AT e i e e e e A EE - =. - oSS S S e S e === =S

A.0.S. CALCULATION FROM H.P. - W. J. Widmer. A comment by the editor
in Vi2N3P23 that "old-timera" ... have
to be surprised at an advertisement for an HP machine which states "It
calculates with Algebraic Logic, dealing with equations just as you
write them." rather misaes the point. Thie ia no surprise and samply
invoives the difference between "how you write an equation' and "how
you perform the calculation®--which ias the basic difference between
A.0.S. and R.P.N. That is, you may write or express a multiplication
as 625 x 321 = 200625: but you perform this mentally (or were you to
do it long-hand) as '

625

625 enter 321 --> 200625 or 321
200625

Either system works well and preference centera on how you want to
ahow the problem or how you want to do the work. Both are good
ayatema and the old argument is aimply an internal mental probiem
(even TI doea RPN with internal hidden storage!). People are trained
from-grade achool on up through profesaional life to write the probliem
firat, then do the work! Surprise? No; in buainesa, HP--like any
company--caters to the market mind.

e e o o e . e - e - = . Em e - = e - e e e R ee  E E E  EEdEeEEE=Ee—S S eSS

ELEKTEK STILL CARRIES TI-59 SUPPLIES - Elek-Tek has been one of the
few continuing aources of
magnetic cards, printer paper and batteries for the TI-59, PC-100 and
other older TI programmable calculators. However, their latest
catalog (Volume 15) no longer lists these supplies. I called Elek-Tek
at the toll-free number (1-800-621-1269) and was told that they often
continue to carry items not listed in the catalog. Call thenm for the
latest availability before you order.
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ANOTHER SIMULTANEQOUS EQUATION SOLUTION - In V12N3P4-7 I reviewed
three books of BASIC programa
which were co-authored by former TI PPC Notea editor Maurice Swinnen. .
The programs are written in Sharp BASIC which containa some unique
commands which are not available with the TI-74. An example
converasion of a program from the Statistics Library was provided.

Although the contents of the Mathematics Library book were liated on
V12N3P5, the book did not become available until after V1i2N3 was
printed. When it arrived I converted the simultaneoua equations
program for use with the TI-74 so I could compare its capability with
similar programa published in earlier issueas. The lisating for the
converted program on page 13 was made using the HX-1000 and a cable
like that described in V12N3P13. Comments on the conversion follow:

Lines 10 through 210 set the dimensioning, call the subroutine which

selects the printer options, and provide for data input. Appropraiate
changea have been made to accommodate the differences between
machinea.

All of the programs in the Mathematica Library uae the atatement

GOSUB "PRINTER?" in line 20 to call the printer option aubroutine, and
the firast line of the aubroutine is the statement "PRINTER?". Thia
indicatea that Sharp BASIC has a label capability that is not
available on the TI-74 or CC-40. The GOSUB 800 statement at line 30
of the converaion provideasa the equivalent result. The programa in the
Statistice Library and the Electrical Engineering Library did not use
the label capability.

Linea 220 through 720 which mechanize the solution equations are
nearly identiceal to the program in the book. The only changea are the
replacement of GOTO with THEN in lines 230, 240, 350, 390, 420, 590,
710 and 720.

Lines 730 through 790 provide for output of the solution. Again,
appropriate changes were made to accommodate the differences between
machines.

Line 800 through 890 provide for selection of the printer option. The
subroutine provides prompting for use of either the PC-324 or HX-1000,
Line 880 selectas the compreessed print (36 characters per line) option
of the HX-1000 to avoid the wraparound which would occur with the 18
character per line normal mode.

Aa with the converasion in V12N3P6-7 the BEEP 2 atatementa which appear
in the book were deleted aince the TI-74 doea not have a BEEP
capability. CC-40 usersa can replace the BEEP 2 atatements with
DISPLAY BEEP.

Linesa 790 through 810 and 910 through 930 in the program in the book
provide an option tc solve another problem without going through the
printer selection process again. That capability was not provided in
the translation. To solve enother problem with the translation simply
| run the program asgain. The RUN command zeroces all the variables.

A full set of prompts are provided with the program. Each equation ia
entered in order. The matrix of coefficients of the variables is
atored in the two dimenaional A array. The vector of conatanta is
atored in the one dimensional B array. The solutions are derived in
the X arreay.

R I ——————————————— ————
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Another Simultaneous Equation Solution - (cont)

Program Liating:

10 A$="Simultaneou

s Equations"iPRINT
A$:PALUSE 2

20 DIM A(22,22),BC

22),%x(22)

39 GOSLB 8@0

4P IF PF=0 THEN 70

58 PRINT #1,A$

60 PRINT #1

7@ INPUT "Number o

f equations = ? ";

N

18@ FOR I=1 TO N

118 FOR J=1 TO N

128 11$=STR$(1):JJ

$=STR$(JI:AAS="A("

LIIsR", "8JJsR&"I= "

148 INPUT AA%$;ACI,

J)

158 PRINT #PF,AA$;

ACI,J)

16@ NEXT J

170 BB$="B("&II$&"

J: 1]

190 INPUT BB$;B(I)

208 PRINT #PF,BB$;

B(I)

218 PRINT #PF:NEXT
I

220 Z2=0

230 IF N<>8 THEN 2

98

240 IF AC1,13=0 TH

EN 270

250 X(13)=B(1)7A(1,
1)

268 GOTO ~20

278 Z2=1

288 GOTO /20

290 M=N-1

388 FOR I=1 TO M

310 BC=ABS(A(I, 1))

328 L=1

330 IJ=I+1

349 FOR J=IJ TO N

350 IF ABS(ACJ, 1))
{BC THEN 3889

3606 BC=ABS(ACJ, 1]
370 L=J

380 NEXT J

398 IF BC<>@ THEN
420

400 Z=1

41@ GOTO 720

420 IF L=1 THEN 51
8

430 FOR J=I TO N
448 G=AC(L,J)

450 A(L,JI)=A(I,J)
460 A(I,JI=G

470 NEXT J

488 G=B(L)

4380 B(LJX=B(I)

560 B(I13)=G

51@ FOR J=IJ TO N
520 Tzﬁ(JsIJ/ﬁ(IaI
)

538 FOR K=I1J TO N
548 A(J,KI=A(J,KI-
TXACI,K)

558 NEXT K

560 B(JJ)=B(JI-TxB(
1)

578 NEXT J

580 NEXT 1

590 IF A(N,NIOB T
HEN 620

600 2=1

618 GOTO 720

620 X(N)=B{NJ/A(N,
N)
630 I
648 S
658 IJ=I+1

660 FOR J=IJ TO N
670 S=S+A(I,JI*XCJ
J

680 NEXT J

690 X(I1J)=(B(I)-S)~

AL D)

V12N4P13

780 1=1-1

710 IF 1>8 THEN 64
(%]

728 IF Z<>1 THEN 7
50

730 PRINT #PF,"No
Solution Found":IF
PF=8 THEN PAUSE
7486 GOTO /85

756 PAUSE ALL:FOR
I=1 TO N

760 I1$=STR$(IJ):XX
$="X("RII$&" )= "
770 PRINT #PF,XX$;
X(I)

780 NEXT 1

785 IF PF=1 THEN P
RINT #1

79@ STOP

800 IF PF=1 THEN C
LOSE #1:PF=0

810 INPUT "Use pri
nter? Y/N "j;N$

820 IF N$="Y"OR N$
=vy"THEN PF=1 ELSE
890

830 PRINT "Dewvice
Numbers: " :PAUSE 2
840 PRINT "For the
HX-1808 enter 18"
tPAUSE 2

850 PRINT “For the
PC-324 enter 12¢:
PAUSE 2

860 INPUT "Enter d
evice number ";D$
870 OPEN #1,Ds,0UT
PUT

880 IF D$="10"THEN
PRINT #1,CHR$(18)
890 PRINT #PF:RETU
RN

999 END
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Another Simultaneous Equation Solution - {(cont)
One of the important featureas of the Swinnen books is the provision of
example problems for each program. The two examples for the .

saimultaneous equations program are:

1% and b - 2c = -8

i2a +« 22b + 33c =
23a + 34b + S6c = 18 b+ ¢c= 7
a + 2+ 3c = 7 2b - ¢ = 10
The exact solution for the first
example 18 & = -62, b = -46.8 Simultaneous Eduatio ]
and C = S54.2 . Sample printouts s avians Stauitenseus Eauatione '
{for the firat problem with both fBllsir= 12 :31; =
the PC-324 and the HX-1000 are Adly20= 22 a1, 32
1llustrated at the right. The R(ls30= 32 Beix= 18
apparently exact soclution from Bily= 15 poiofHoll
the program is a result of the o :gg»um
ten digit output format of the Al2yir= 23
print statement. If PRINT USING Aziz)= 34 priod
with the format ###.SENNNNNNNNN ﬁjf}f” 58 il
were used the printout would be: Bl2y= 18 i 2
.l X(2)= 8.8
-, 20000006034 ng’éi: 1 X3 84.2
-46. 80000000027 4330 13
S4, 2000000003 9ol v
54, 20000000020 E(H= 7
where those valueas are about X(irs =62,
S00 timea more accurate than X(2)= -4€.8
the values ahown in the book X(= 54,2

for one of the Sharp machines.

A more demanding test of a simultaneocus equation solver is the 7x7 sub
-Hilbert propoaed by George Thomeon in V8N6P18 together with the test
of the solution to the sub-Hilbert proposed by James Walters in
VSN2P18. The results for this program were:

Exasct Soclution Walteras Test
56 56.00068891 1.0000000000
-1512 ~-1512.016156 0.99999899970
12600 12600.119 1.0000000020
-46200 -46200.391 0.9999999973
83160 83160.63758 0.9999999980
-72072 -72072.50508 0.9999998873
24024 24024.15504 0.9999999983
Max Error 1.23E-05 3.0E-09

RMS Error 8.07E-06 2.2E-09

The ahorter row reduction program from VBN6P20 yields an RMS error for

the maolution of 2.57E-06 and an RMS error for the Walteras teat of

1.43E-08. The errors from the program from the Mathematica Library ‘
are five timea larger for the solution and asix times samaller for the

Walters test. Either program yields resulta which compare favorably

with results from other programa and machinea. The row reduction

program presented in VB8N6P20.was incorporated into the the least

square programs on V12N1P14 and V12N2P21.
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V12N4P15

Another Simultaneous Eguation Solution - (cont)

The second example in the book is a test of the
ability of the program to recognize indeterminate
setea of equstions. The printout at the upper
right illuastratea the measage "No Sclution Found"
for thia problem=m.

Note that you muat enter the zero coefficients in
the example. Clearly, the determinant of the
matrix of coefficienta i1a zero. What about other
cases where the determinant ia zero auch as

i2a + 22b + 33¢c = 15 and 12a + 22b + 33c = 15
la + 2b + 3¢ = 7 la + 2b+ B3c = 7
2a + 4b + 6¢c = 14 2a + 4b + 6¢c = 21

where we recognize that the syatem at the left has
many sasolutions and the syastem at the right has no
aclution. The middle snd lower printouta at the
left ahow the results from the program. How do
other linear eguation solution programs reapond to
these indeterminate problems?

The Matricee (MAT) program in the TI-74
Mathematica Library gives the message '"THE SYSTEM
IS SINGULAR" for both problenmsa.

The row reduction program from V8N&6P20 yields the

message ... Division by Zero'" for all three
problems where the determinant should be zero.

The Inversion/Linear Systems program in the TI-95
Mathematics Library yields the measage "SINGULAR"
for the second problem from the book, and the
determinant is zero. The determinant for the
matrix of coefficienta for the two problemas aboave
18 1.2e-12, not zero. The problem at the left
vields the soclution -62, -50.5 and S56.66666667
which ia different from thet from the program from
the book, but is also a soclutaion. The problem at
the right yieids -132.0833333, -1.75%e13 and
1.166667el13 which 18 not a &olutaon.

The ML-02 program in the TI-539 Maater Library
vields zero for the determinant for the aecond
probiem from the book. The determinant for the
matrix of coefficients for the two problems above
18 -1.2e-12, not zero. The problem at the left
yields the solution -62, -60.5 and 63.33333333
which 1s different from that from the program from
the book or from the TI-95 Mathematica Library,
but 18 alaoc a sclution. The problem at the right
vielda -123.75, -1.75el3 and 1.166667el13 whach is
not a aolution.

Simultaneous Eduations

AClsd=
Aflr2y= 1
AC»3)= -2
B(ly= -8

A2s1d= O
A2yar= 1
AZYy3)= 1
B2)= 7

A3r1r= D
A(2r= 2
A= -1
B (= 10

No Sclution Found

Simultansous Eduations

Acls1)= 1
A(ls2)= 22
R(ls3)= 33
B(ly= 1%

ACZyls=
A(2s2=
RiZy3=
B2y»= 7

OY PO s

Ri3rid=
A{312)=
fiC3y30=
B(3y= 14

[+ I N AN

X({1y= -62
X{y= .5
(3= 21.66666667

Simultaneous Eduations

Rilsld= 12
ACls2)= 22
fils3r= 33
B{)= 1%

R(2yir= |
ARegy2r=s 2
R{Zy3»= 3
Bi2)= 7

A= 2
A(y23= 4
R{3iD= &
3 (= 2t

X{l)= ~B2.0B333333
X(2)= -7.E+12
XK(3r= 4,666667E+12
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memberas have reported probiems in
transiating TI-59 programs for use on the TI-95 and have asked for a tutor:ial
treatment on that subject. The approach I have taken ig to present what I call
“brute force" translation. That means that the conversion for the TI-95 emulstes
the operation of the TI-59 as closely as possible. Once a user has achieved the
“brute force" translation he can make modifications as he chooses to use the more

powerful features of the TI-95.

Replacing the User Defined Keys

The firat atep 18 to emuiate the User Defined Keys of the
TI-59 (A through E’) with a Function-Key menu on the TI-95.
The sequence at the right wiil provide the required function
key definitions. The arrow pointing to the right for F5
ailows to user to change the definitions in a manner similar
to many of the built-in menus.

What remains is to replace any user defined labels in the
TI-5S program with the two-character labels defined by the DFN
functiona. I did not use any single character labels (one
character is a space) such as in the conversion of L. Leeds
Odds Against program in V11N4P6/7. I have found that I have
problems in reading the listing with single character labels.

Truncated versions of this routine can be used where not all
of the User Defined Keys are used in a particular progranm.
Examples of trunceted versions appear in the 0Odds Against
transiation on V1iN4P7, in the cubaic translation on V11N4P18,
and in the NL-20 conversion on page 20 of this 1ssue.

Getting Rid of Absolute Addressing

0000
0003
0010
0017
0024
003t
0039
0042
0049
0056
0063
0070
0078
0083
0090
0057

LBL
DFN
DFN
DFN
DFN
DFN
LBL
DFN
LFN
DFN
DFN
DFN
LBL
DFN
DFN
DFN

XX

Fi: A @AR
Fz: B GBE
F3: C ecc
F4: I @DD

FSi-~>wYy HLT
Yy

Fi: E BEE

F2: A’GR’

F3: B’@B~

F4: C/QC
FS:-->@822 HLT
22 DFN CLR
Fi: D’@p”
Fa: E‘BE”
FSt-->@%XX HLT

One of the first things you will discover as you try to translate programs i1s that
absoiute addresses simply won’t convert easily from the TI-59 to the TI-S95.
Therefore, i1n the discussion that followa I will assume that the user has located
all of the absoiute address calils in the TI-59 program, has replaced the addresaaes
with labels of hia choice, and hea inserted the labels at the approriate addresses.
If the user wanta to convert to aebsciute addreases once the translation is compiete

he can do 8o easi1iy with the ASM function.

Tests

Teats for decision making with the TI-59 include Dsz tests, comparision tests, and
flag tests. The TI-S5 adde Yes/No testa. The only responses of the TI-5S9 to & test
instruction are to exercise an implied GOTO with an addreas or label immediate.ly
foliowing the test, or to skip the address of the implied GOTO and exercise the next
instruction. The tests with the TI-95 are more versatile. Any vaiid instruction
can foliow the teat; however, a GOTO instruction will probably the moat frequently

used inatruction immedistely after a test.

Old-timere will remember that machines such as the TI-57 had teat functions with a
atructure like the TI-95. Page 7-6 of Making Tracks into Programaing, the manual

for the TI-57 said 1t well: "The step that immediately follows the 2nd Daz key
sequence can be anything, but a8 GTO n instruction is often handy for setting up
repetitive calculations”. Page 7-9 of the TI-57 manual contained & simiiar comment
concerning the instruction immediately following a t register test.
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Translating Programs from the TI-59 to the TI-95 -- (cont)

An example of the use of an instruction other than & GTO or GTL immediately
following a test in a TI-95 program appears as a TF 01 HLT sequence at steps 0272-
0274, 0297-0299 and 0351-0353 of the program on page 21. 1If flag 1 has been set by
the error routine at LBL xx, then the TF 01 HLT stops the calculator with the
message to "RE-ENTER DATE" message in the display. If an error has not been found
flag 1 will be reset and program execution skips the HLT and proceeds to compiete
the mode. Similar examples appear on pages 5-6 and 5-14 of the T1-95 Prograaming
Guide. Of course, these capsbilities are not important for "brute force”
transiations since the exact equivaient can not occur in TI-59 programsa.

Transiating Dez Tests

The TI-59 Dsz instruction is in the formet Dsz XX N where XX is a data register and
N is any valid label used by the implied GTO. The label can be repiaced by an nnn
addresa. For the TI-95 the Daz regiater can be defined by three digits or by a
letter, and a GTL or GTO follows to mechanize the tranafer if the contenta of the
Daz register is not zero. Thus,

Daz XX N in a TI-S9 converta to Daz XXX GTL NN in a TI-95
where NN is a two-character label for the TI-95. Of course, the three digit
regiater notation for the TI-95 can be replaced by a one character letter for data

registera 000 through 02S5.

Transisting t Register Tests

The only comparison tests available with the TI-59 involve the display register and
the t register. Comparison tests are svailable in the TI-95 between the dispiay
register and any data register, but NOT with the t register. The ability of the
TI-95 to perform a comparison test between the display register and any data
register 1s certainly a more powerful capability; however, the designers of the
TI-95 wouid have done translation from the TI-59 to the TI-95 a real favor by
retaining the t register test capability.

Since the t register is not available for compsrison tests with the TI-95 the
translator sust designate a data register to take its place. In the following tabile
of tranalations it is assumed that data register A, also addressable as reg:ister
000, has been selected. Of course, any other data register may be used provided it
is compatible with the remainder of the translation. Again, the TI-59 1instructions
are at the left, and the equivalent TI-95 instructions are at the right!:

a<t EXC A

CP EXC A O EXC A

x=t N IF= A GTL NN

x2t N INV IF< A GTL NN
INV x=t N INV IF= A GTL NN
INV x2t N IFC A GTL NN

where N is any valid TI-S5S label, and NN is any valid two-character TI-95 label. O0Of
course the labels can be replaced by the appropriate absolute addressing.
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Translating Programs from the TI-59 to the TI-95 - (cont)

Translating Flag Operations

The RST function in the TI-59 resets all flags, but it also clears the subroutine
return register and moves the program pointer to the origin. There is no single
function which will yield the seme results with the TI-95. All TI-95 user flags can
be reset by the CFG function. Also, Scott Garver observes that STB 205A will clear
the user subroutine counter (see page C-18 of the TI-95 Prograaming Guide).

The Stfig X function with the TI-59 can be replaced with SF XX for the TI-95. The
only change 1a the two digit flag designation of the TI-95 which allows fourteen
user fiags versus the ten of the TI-59.

The Ifflg X N function with the TI-59 tests flag X and goes to label N if the flag
18 set. TF XX GTL NN provides the same capability with the TI-95.

Clesring the Statistics Registers

In the TI-5S the sequence Pgm 01 SBR CLR could be used to initialize the calculator
for the statistice functions. The subroutine that was called was provided in every
Solid State Software module except the RPN module. The routine places zeroes in
data registers 1 through 6, in the t register and in the display. The TI-95 alao
provides for clearing of the statistics registers with the CS1 or CS2 functions.

There is an important difference between the Pgm 01 SBR CLR sequence in the TI-59
and the CLR CS2 sequence in the TI-95--in the TI-95 the statistics registers are not
a part of user memory. That difference becomes important in those instances where
TI-59 programmers used statistics initialize sequence for some other reason. An
example appeared when a member was trying to translate PPX program 628008 (Beams 1in
Flexure). Program steps 352-355 contain the sequence Pgm 01 SBR CLR. The CLR CS2
sequence didn’t provide an equivalent since what was needed was to place zeroes in
data registers 1 through 6. The sequence 0 STO B STO C STO D STO E STO F STO G will
provide the desired effect. A Dsz routine could be written to save two satepa.

Some Pitfalls

Previous issues have discussed some functions where TI-59 and TI-95 responses are
different when one would have expected the reasponses to be the aame:!

# With the TI-95 the random nuamber generator R# delivers a different sequence of
values each time the routine is used. With the TI-S59 the random number generator
in the Master Library module delivers the same ssquence if the seed is the same.
See V11N3P20.

» There are some subtle differences in the way the TI-59 and the TI-95 handle the
EE function. See V11N4P4.

= INV 2+ doesn’t decrement the t register.

* The Signum function of the TI-S5 (SGN) and of the TI-59 (0P 10) are not
equivalent. See V12N3P24 for routines which will provide equivalent resuilts.

» The TI-59 and TI-95 react in different ways to a negative arguments for y' and
INV y*. See V11N4P18.

In the next issue we will discuss some TI-59 features which will not submit to an
easy "brute force" translation such as use of the hierarchy registers.
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ROOT-FINDER FOR THE TI-95 - D. Laughery

Thia program ia a combination and improvement on
two programsa found in the Sourcebook for
Programmable Calculatora published by TI for use
with the TI-58 and TI-59. The program usea the
Newton-Raphson method to find a real root of a
function f(x), and useas tha difference between the
value of f(x) in aucceasive iterationa as the
basia for termination. The program may be atored
in either uaer memory (MEM) or in a Conatant
Memory Cartridge. The program calls the function
as a subroutine from aystem memory (PGM).

The subroutine muat begin with the label FX, be
encloaed in parenthesea, and end with RTN. It
ahould not use = or CLR, and ahould not write to
merory regiasters 001 through 007. The current
value of x can be recalled from memory register
001. Sample subroutines for three functions are
at the right. The functions mechanized are:

+ 10x - 4

xd - 2xt

x3 - 2%t + (4/3)x - 2/9

x3- 10%(1/ (2025 - x> + 1/ (1225 - x'))

The second function is Peter Messer’s cubic teat
from V1iN4Pl6. The third function is the ladder
problem from V12N1iPll. To use the program:

1. Enter the function in ayatem memory (PGM).

2. Enter an eatimate of the root into the diaplay
regiaster.

3. Presa RUN and seliect the program froa user
memory or a cartridge. The program atops with the
Preas

message .01 DEFAULT OK?" in the diaplay.
Fl to use the defeault error of 0.01. Presas F2 to
select the error and see "ENTER DEFAULT" in the

display. Enter the desired error and preas Fl.

For the first function, an initial x of zero, and
the default error the solution of 0.4288568507
will be displayed after about three secondsa.

For the asecond function, an initial x of zero, and
an error of 1EE-12 the real root ia diapiasyed aa
0.2466929834 after aeven aeconda, and the 13d
readout ahowa the value to be 0.2466929833685S,
which ia within 2 in the least significant place
of the exact aolution. For an initial x of one
the solution requirea 34 aeconda.

For the third function, an initial x of 30 and an
error of 1EE-12 the soclution of 31.8174591 isas
displayed in 15 seconds.

cms

LBL AR S72 001

STO 002 .01 570 Go4
‘.01 DEFAULT gK?»
Y/N GTL AR CLR “EN®
“TER DEFAULT> BRK

O ST0 004

LBL AE INY EE

RCL 001 IF> 004

6TL 22 .0001 GTL XX
LBL 22 +,001=

LBL XX STQ 005
S§T- 001 “PGM®

SEL FX STD 006

RUN

3 RCL 002 + RCL 0G5 =

ST0 001 “PGM™ RUN

8 SBL Fx - RCL 0086 =/

(2% RCL 005 =
ST0 003 RCL 002 -
‘PGM* RUN SBL FX ~
RCL D03 = STD 007 -
RCL 002 = RABS

IFC 004 GTL yY

RCL 007 $T0 001

STO 802 GTL RB
LBL YY DFN CLR
RCL Q01 *R =

* tOMRG =

HLT

by
Qo7
oaiLs
2025

CoRCL CO
3-2% RCL Q01
RCL 001 -4

Gooc
0007
00i5
0025

LBL Fx { RCL Q01
y*x 3-2% RCL CO!
x"~2 +4-3% RCL 001 -
2/9) RTN

LBL Fx ¢ RCL Q01 -1
0% RCL 001 #((2025-
RCL 001 «*2 » SAr
lrx 01225~ RCL 001
Xx*2 2 SER 1sx V)
RTN
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Translating ML-20 FOR THE TI-95 - Scott Garver and Palmer Hanson.

The ML-20 program from the Master
Library module for the TI-59 calculates days between dates and day of
the week. The user enters dates into the display using mmadd.yyyy
format. Preasing User Defined Key A enters the firat date. Preasing
User Defined Key B entera & second date. Given prior entries with
keys A and B, pressing User Defined Key C displays the daya between
the dates. With a date in the displey, User Defined Key displeays the
day of the week, with O = Saturday, 1 = Sunday, ... & = Friday. The
TI-59 listaing is:

ann Te LB IRl od 0 ERI 4 g2 9T 7 180 e

noy T I 2z IH az 2 123 0% 0% 161 9L F7

KR 59 INT o: 1 I3 25 0+ 182 ©_EL
Il . 22 IM [ 131 53 e 1 L

ona FR 44 S 42 RCL 122 43 RCL 1ed S

a0s 2S5 01 0t 0: 0: 132 02 3 165 4% FiL
Ol A3 ROL (-3 TE - 124 9% - {5d 0 Os
[l R R 01 i a3 138 01 g w7 75 -

ooE 2% - 00 0 0Dy 1 13¢ O3 0 1ol 43 FlL
ans oz oz na Q 35 137 00 O U T Syt
oo 23 54 0z 13 59 1TO S

[0 U IR (] 4z 370 3 : 137 5% INT 171 48z RTY
o1z 54 232 T 0z Q2 243 pCOL 1450 &5 = 172 TE LEL
D13 93 INT (1) S 77 GE I 1D W 151 141 23 173 14 T

014 24 . - fe 5 Te = 10 TTOGE 142 Qv 7 174 Sz

uis g5 o+ (RIS o1 1 11: 72 2+ 143 0% % 175 S

Q1e &1 470 0y ot 02 2 112 01 1 144 54 176 10 E*

07 T GE T GE 32 0T 143 22 INY 145 9529 INT 177 42 =570
01% 7« LEL vz 43 RCL 114 44 UM 145 54 178 Ot 0
oie 73 = 03 [ O 1 115 03 0z 147 &2 RTN 173 94+ -
ozd Qo 0 [n i 7T GE 116 74 LBL 142 T LBEL 120 £5 -

021 3% 1% 32087 TE = 117 77 GE 149 11 A -3 U el

022 %2 RTH G 53 . 118 523 < 156 10 E® 182 54

Ozx Té LBL 52 03 3 119 43 RCL 151 42 S7TO 183 S 1yT
o024 10 g 43 RCOL [n] Y 120 03 02 152 04 04 134 £S5

Q25 53 a1 o1 08y 05 S 181 55 = 153 00 0 135 v T

02« 42 570 s o+ N9 €5 = 122 04 4 194 92 RTH 18¢ 25 -

027 01 N0 01 1 N1 42 RCL 122 %4 155 76 LBL 187 4% RCL
025 29 CF 00 0 092 03 02 124 5% INTY 15¢ & B 182 21 0
029 2 1KY el 00 0 032 B85 + 12 75 - 157 10 E® 189 S4

00 T OGE Na2 S4 1 094 42 RCL 126 92 ¢ 152 42 370 190 92 FPTH
[OcH S B 2 42 =TC D35 02 oz 127 83 1% 05 0S 191 o0 0

A "brute force" converaion can be obtained by (1) using DFN toc defaine
four function keys as A through D, and (2) replacing the t register
compariasonas of the TI-59 with equivalent register 000 comparisons on
the TI-9S. The lasting followa:

0000 CLR DFN F1t A @AM 0033 S81 INY IF< 000 019¢ LBL GE ¢ RCL 003 ~4
0002 DFN F2: B @BER 0100 GTL xx 32 EXC 000 < 0205 > INT - 25+

Q015 DFN F3: © 6CC 0109 C RCL 001 /100 0214 RCL 003 ~100) INT +
00&2 IFN F4: D DD HLT 0118 S7D 001 FRC ST- 001 gzz4 ,75: INT ) RTIN

0030 LBL E+ <.4% RCL 001 0125 #100> STO 002 INY 0231 LBL AR SBL EY

0040 +2.3) INT +/- + 0134 IF< 000 SBL xx 13 0237 STO G04 O RTN

0048 GTL GE 0142 EXC 000 RCL 001 INV 024z LBL BB SBL E¥

0051 LBL xx O 1/x RTN 0149 IFC 000 GTL xx (365 0248 STO 005 © RTN

0057 LBL E7 < STD 001 0159 # RCL 003 + RCL 002 0253 LBL CC ( RCL 005 -
0064 EXC 000 O EXC 00O 0167 +31% RCL 001 -3143 0261 RCL 004 )} RTN

0071 IF< 001 GTL =xx FRC 0179 EXC 000 RCL 001 INY 0266 LBL DD (( SBL E
0078 ST- 001 #4 [NV LOG 0186 IF< 000 GTL E+ & 0274 STD 001 +/- /7) INT
0085 » STO 003 EXC 000 1 0193 ST- 003 " 0282 #7+ RCL 001 > RTN

A user will find that the inatructiona for the converted program are
nearly the same as for the asource TI-59 program. The major exception
ia that an erroneocusa entry causea a flaahing display with the TI-59
but only sets the ERROR atatus indicator on the TI-95, and that
indication is relatively eaasy to miss. The following tranalation of
ML-20 by Scott Garver makes much better use of the TI-95 capability.
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Tranaslating ML-20 FOR THE Ti-95 - (cont)

0000 CMS DFN F1:Dt1WwAA 0170 100> STO C INY 0341 DEL RTN
000S DFN F2:Dt2@BB 0177 IFC A BTL xx 1 0343 LBL DD (( SBL E*
0015 DIFN F3:#DyeCC 0183 IF> C BTL xx 13 INV 0351 TF 01 HLT STD B +/-
0022 DFN F4 CLR 0191 IF> B 6TL xx 0 INV 0357 /7> INT #7+ RCL B
0025 UFN F5:Dav@BD ‘CAL® 0198 IFC B BTL xx (365% 0367 STOD B O INY IF= B
0035 ‘ENDAR ROUTINE PAU 0208 RCL D + RCL C +31# 0373 6TL #I “Saturday®
0049 PRU CE “ENTER: mmd® 0217 RCL B -31+3 INY 0384 RTN
0061 ‘d.yyyy® RTN 0225 IF> B GTL E+ 1 0385 LBL #1 1 INY [F= B
0068 LBL E+ (.4% RCL B + 0231 8T- D 0392 GTL #J “Sunday® RTN
0078 2.3y INT +/- ¢ 0233 LBL GE ( RCL D /&) 0402 LBL #J 2 INV IF= 3
. 0085 GTL GE 0242 INT -¢,7S5+( RCL D ~ 0409 GTL #K “Mondas® RTN
O0&s LBL xx “ERROR® 0253 100> INT #.75) INT 0419 LBL #K 3 INY IfF= E
O0%6 SF Ot PAU CLR “RE-® 0264 > RTN 0426 GTL #L “Tuesday®
0103 “ENTER DATE: RTN 0266 LBL RA SBL E’ TF 01 0436 RTN
U114 LBL E° RF 01 0274 HLT S70 E “FIRST D° 0437 LBL #L 4 INY iF= E
0120 STO B O INY IFC B 0284 “ATE IN® RTN 0444 GCTL #M “Wednesday”
G126 GTL xx RCL B FRC 0291 LBL BB SBL E’ TF 01 0456 RTN
0132 ST- B #4 INY LOG ) 0299 KLT STO F “SECOND ° 0457 LBL #M 5 INV IF= E
0139 STO D :581 INY 0309 ‘DRTE IN® RTN 0464 GTL #N “Thursday®
0146 IFC D GTL xx 32 _ 0317 LBL CC ¢ RCL F - 0475 RTN
G153 STO A <(( RCL B <100 0324 RCL E > “# DRYS =° 0476 LBL #N “Friday® RTN
0163 » STL B FRC ST- B # 0335 COL 16 MRE = COL 16

important improvementsa include!:
# The function Key menu hae more deacriptive notation.

» Error indication 18 changed from setting the statusa i1naicator 1o
the word "“ERROR"™ flashecd in the dispiay followed by a prompt to
“"Re-ENTER DATE".

*» The day of the week solution output 18 changed from a numer.c ccce
to an aiphanumeric display of the day.

» Data register notation is changed from numbers to letters to save
program stepsa.

» Input error identification has been extended to include the case
where the entry for the day or month is zero. There are stai..
some invalid entries which will be accepted. Examples 1inciude
such entries as June 31, February 31, February 30, and Februarv 2%
in a non ieap year.

There 1a a coat in memory uaeage. The "brute force' tranalstion
reguirea 29¢ pytea. Scott’e translation uaea 488 bytea.

REDUCED TI-74 AND TI-85 PRICES - V1i2N2P4 liated pricesa from var:ous
auppliera. A recent viait to the
local Service Merchandise ocutlets shows that they have reduced prices
for TI-74 and TI-95 hardware by some ten to eighteen percent. The
current prices are:

Ti-74 $ 99.97 ROM Modulies £29.80

TI-85 129.90
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MORE PPX PROGRAM AVAILABILITY - Earlier issues set up an informal

program exchange to provide access to
programe which were formerly available from the PPX Exchange. The
following liat shows 42 structures analysis programs which have been
made available by member Shiu Lum Lae:

628008 - Beams in Flexure
628016 - Bearing Plate Deaign
628017 - Beama in Flexure with PC-100A Labele
628020 - Moment Disatribution: Variable Number of Spansa
628021 - Base Plate Design
628025 - Wall Footing Deaign
628063 - Rectangular Concrete Rooting Design
628066 - Elaatic Propertiea of Non-priamatic Beanma
628067 - Steel Beam Column Analysia
628068 - AISC Allowable Column Loads
628073 - Simple Beam Moment Diagram
628076 - Bending Streas Progranm
628078 - AISC Allowable Bending Stresaes
€28079 - Pipe Netweork Calculator ‘
628082 - Double Box Frame Moment Diatribution
628087 - Analysis of Two Hinged Rigid Rectangular Freames
628090 - Mechanicel Testing of Spans (Composite Materials)
R 628081 - Truse Design
628095 - Interaction Equation
€28100 - Cantilever Retaining Wall with Backfill
628101 - Footing Soil Bearing
628102 - Masonry Column Design
628114 - Foundation Deaign for Pile Supported Abutment
628123 - Freme Analysias - Moment Distribution
628124 - Properties of Builtup Sections
628129 - Flat Plate Design 11
628133 - Rectangular Biaxial Column
628137 - Flat Plate Design 1
628147 - Effective Moment of Inertia
628148 - Reactions for program 628020
628151 - Loada or Columna at Each Floor
628156 - Concrete Mix Deaign (Abaolute Volume)
628162 - Finite Beam on an Elaatic Foundation
628165 - Steel Column Baaeplatea
628169 - Geometric Section Properties
R 628171 - Retaining Wall Deaign

628174 - Wide Flange Shapes

628177 - Simple Beam Analysis

628187 - AISC Composite Beama

628192 - Composite Beam Design
R 628195 - Column Web Stiffeners

E ol

o)

b

::om:u:oz:o:u:om:v:vxwgww:w:mww:mwwmwwwwz:x:o:v:v:o:o:o:o

Code M means the programa are available from Thomaa E. Ceteraki, 10010
Alderson St., Schofield WI 54476. Send a stamped and self-addressed
envelope for details.

Code R means the programa are available from Shiu Lum Lee, 1029
E. 102nd Street, Brooklyn, NY 11236. Send a stamped and self-
addressed envelope for information on specific programs.
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36 DIGIT DMS TO RADIANS - L. Leeds. VSN3P11 presented Peter Messer’s program for

calculating the sine or cosine to 36 digits. The prograa
required that the input engle be in radians. The program below converts a degree-
minute-second (DMS) input to radians for use by Peter’s program:

21 B2 03s sSE - 42 37D 1095 140 42 <70 iTe 010l
25 CLP 036 03 = RICHO 106 141 0S5 09 S b U

£1 670 037 0 ¢ 4z 370 107 142 T3 RCs 1T 0
aa o 00 03 o0 O S8 94 108 142 01 ! ITE 4z =70
sz 52 0z% o0 0 4z 370 109 144 S5 - 179 03 03
76 LEBL 040 9% = P 110 145 43 RCL 180 T3 ROs
11 A 041 £S5 = 07é 42 ST0 111 00 Q0 14¢ 0O Do PR S S
05 € 042 43 ROL ovy  Se 5S¢ 112 87 97 147 95 = 183 a1 Rt
69 DF 043 (& Q& ove 42 =70 113 TT 148 75 - g 52 OF
S 034 95 = are [ 114 42 =70 149 5% INT I 23
47 CMS 04% 44 =UM oga 05 S 11$ 0% 0% 150 74 Sm« 188 97 DiZ
08 8 04¢ 528 S8 0g1 01 1 116 Qe & 151§z 02 =T D B
€2 OF 047 91 RS 08z 4z 570 11y 01 1 152 9% = 187 11 o
? 17 Té LBL 082 01 01 118 42 ST0 183 €5 - 188 =0 20
01 1 13 084 D& &8 119 02 o0z 154 43 PLL - B LK S
$2 EE el 01 1 120 0é ¢ 1% 0e Qe 189G % 1
06 € 03 42 <70 1 22 INY 15¢ 95 = 191 31 F d
42 <7D 15 0202 Z2 44 TUM 157 T2 3T+ '
06 0¢ TE 01 1 3 03 Az 1% 01 01

2% CLR 14 01 1 >34 &9 0OF 159 £9 QOF

at RS £1 2 270 21 21 160 21 2

42 =70 01 0z 03 - U 161 €2 OF

S1 51 72 7T 04 04 162 3& 3

91 RS 43 4z 370 o 00 163 97 DbsZ

8 = S& 04 04 a7 97 164 (0% 0%

0¢ € 7S 4z $T0 2

a0 o 53 s 0s

a% = 4z TEORCe

[ S-S &z 01 nt

42 FCL s £S5

08 Q& £S5 Ty RO 315 04 a

98 = 4 0z 0z 21 05§

42 270 G =8 = 21T 30 TAN
SR 25 I e i1g i

%] P oS = DO 319

The program also requires seven constante in data Toas 1
registeras 61 through 67 as listed at the right. s i
Store the program and the constants in banks 1 %3
and 2 using the startup partitioning. e
User Inatructions: EY

1. Press A to initialize.

2. Enter the degreea and press R/S.
3. Enter the minutes and press R/S.
4. Enter the seconds and press R/S.

5. To run in faat mode press C and see a flashing "1.". Press 7 and then EE. After
about 35 seconds a flashing zero indicates the conversion is complete.

6. Press D and see the integer part of the result. Press R/S six times to see the
fractional part. Add leading zeroes to any return of less than six digits. #An
extra R/S will yield all threes in the display. To print the result change the R/S
(code 91) at atep 182 to PRT (code 99).

The result is located in data registers 10 through 16. These are not the positions
required by Peter’s program; furthermore, the integer part and the firat six digita
of the fractional part must be combined as the first entry for Peter’s prograa.
Will someone write a combination program which accepts the DMS format end delivers
the sine or cosine without intermediate readout and reentry?




y
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FIVE FUNCTION CURVE FIT - Thais program was written
in response to requests
for a Tl-74 curve fait program which would be
vergsatile, but easier to use than some of the
recently published programa. 1 decided to model
the program after the Forecasting - Auto Curve
Choice program in the Real Estate/Investment Solid
State module for the Ti-59. That progrem tests the
capability of four functions--linear, power,
exponential ana logarithmic--to fit the anput data,
selects the function which yields the largest
coefficient of determination (r?), and provides the
ability to calculate values for y as a function of
x using the selected beat fait function. Thas
program provaides the same capability, addes the
hyperbolic function, selects the beast fit based on
the largest magnitude of the correlation
coefficient (r), and saves the input data pairas saso

that the reaidual errora can be examined. That
capability 1a particulary helpful in identifyaing
wi1ld data pointa. The program alaoc provadea for

operator aintervention to select one of the
functiona for faitting, a capability which waa also
availabie in the Real Estate/Investment module.

The program includes a fairly complete aet of
prompts. Usere are cautioned that the use of zero
or negative ainput values will cauae the "Find Besat
Fit" option to abort. If non-positive input values
are reguired for the fit then individual functions
may be used according to the following table:

Lainear No limite on input valuesa.
Exponentialil Y input must be positive.

Power X and Y input nﬁst be positive.
Logarathmac X input must_be poaitive.
Hyperbolac X input may not be zero.

In aome cases the user may find that a rule againsat
zero values can be circumvented by replacing the
zeroc by a very amall poasitive number.

The sample printout at the right waa made with the
HX-1000. You may recognize the test problema as
being from Maurice Swinnen’s Statistica Library
book. When run without a printer the progranm
pauses to permit the user to view the output.

The listing on page 25 was printed with the PC-324.

In the next issue I will try to preaent a TI-S5
equivalent.

Curve Fitter

Xe 1

Y= 3.2

XK= 2

Y= 7.4

X= 3

Y= 12

K= 4

Y= 10.8

X= 8

Y= 22

Find the Best Fit
Solution for vy = a + bx
[ = -1.82

b = 4,7

T = 9992132427
mean = @

Tee = 2038181192
Sotlution for y = ae’bx
a = 2.48354533
b = 4875882173
v = 972238071
sean = -, 1009103783
s = 1.385187814

Solutton for y = ax*b

= 3.211743293
= 1.190427400
= 9999842273
=

gro»

an
L]

-. 9051312011
. 8427730287

-

Solutton for y = & + blnix)

= 1.481255000
= 11.2769820%
= .9037120812
an = 0,E-12
s = 1,.7789700102

[}
b
r
L]

-

Solution for v = a + brx

= 21.54522178
= -20.28880070
= -, 8849129677
wean = ~1 . @BE-1L

™M = 3.0898229048

“~op

Bast f1t (s ¥ = ax*d
Residuale for y = ax"b

di
42
43
d4
¢s

~. 811745293
8390983302

. G44100398
-. 807944759
~. 8290090814

nomnonn

Predict y for y = ax*b

a = 3.211745283
b = 1,190427420

x = 3
y(x) = 11.9558930

Curve Fltter

x= 3

Y= 6.3

X=8

Y= 8.3

X= 2

Y= 9.5

X= 9

Y= 10.4

Xx= 11

Y= 1Lt

Sotutlon for y = & + bbnix3
[} = 2.081108803
b = 3548748323
T = ,99939180859
mean = 1,38E-11
s = 0003552251

Residuale tor » = a + bLnalx)

dl = 9823300432
42 = ~.909439279

d3 = 9871783821
de = 0038233331
4% = -.00583993%4

Pradict y for y = a + bLalx)

a = 2.001108063
b = 3.348748323

x = 9
y(x) = 19.394170063




TI PPC NOTES

Five Function Curve Fat

Program Liating!:

- (cont)

V12N4P25

10 AE= Curve Fitter":iPRI
#T HEIPAUSE |

11 B¥dlo="Linear "
CRiiz"w = a2 + pux"

12 B3(Zy="Exponential "
1CECZr="y = ae”bx"

13 E3(2>="Power "
iCE3r="y = ax™b"

14 BEid4y="Lodarithmic "
iCE4r="9 = 3 + plnixi"
15 BE3iS:="dyrerbolic "
-l$l |"" = % + tl.v"}.’"

15 BF{gr="Find the Beszt
Fite

20 DIM #0500y (500
25 INFUT "Use Frimter? Y
"3 2%

30 IF ZF="Y"0OR Z¥="4"THE
M PN=1 ELSE 7O

35 PRINT "Dewice Numbers
PUIPRUSE !

45 PRIWT “For the Ha-104
2 oenter 10VIPHUSE 1

45 PRINT "For the PL-324
snter 1Z2"IFRUSE |
STOINPUT "Enter device m
umber "3DE

S5 JPEN #1.01%.0DUTPLT

&0 IF DE="{0"THEN PRINT
#1OHRE C1ED

6 FRIMT #11PRINT #1.H%
ThOPRINT #FN

100 PRINT "End Intut by
Sntering E"IFPALSE 1

105 PRINT “Jera or medat
1ve inkuts will"tPRUSE 1
110 PRINT “"prevent soms
solution obtions"iPRUSE
1
118 N
120 %
125 ¢
120G INPUT X3iasBiIF #5%=
"E'DR XxE="e"THEN 170
135 INPUT YE:7Y$:IF YYg=
"E'DR YY¥="e“THEN 70
140 XCNY=YHRL (518

145 Y (N =VAL CYYE)

150 IF PN=0D THEN 165

1SS PRINT #PNsxE1 X (N)
160 PRINT #FNsYS$3Y (ND
165 NsN+1:G0T0 130

170 N=N-1

TS PRINT "Tne Redrecsio
n Options are:":PRUSE !
180 FOR I=1 TD ¢

185 PRINT STREC(ID&" - "&
B8 (I)&CS (1) PAUSE 2

190 NEXT I

200 INPUT "Which Option?

He
I

20% IF P=5 THEN PRINT #P
NtPRINT #PNsBS (B :P=1:0=
6

215 §1=0:52=0:83=0:54=0:
55=0

220 FOR I=1 TO N

225 UsK(lriv=yY (]

230 IF P=2 QR P=3 THEN V
=LN V)

235 IF F=3 OR P=4 THEN U

240 1F P=5 THEN u=1-U
245 S51=51+U:82=52+U%L)
290 S3=52+44:154=54+YsY
255 S5=55+U%VINEXT 1

0 DET=N#52-S1%S1

S IF DET=0 THEN PRINT
ﬁt‘TMIHant = 0":PAUSE
0 A(PI=(S3252~-85%51) 4]

\.I-l"-Jﬂv':"-U\

(Po= (N#55-51%530 /DE

on
(32

- C‘-

N AP ~ Q4P Mi =N

Z o~ D Do
i R
oM
1~

r|\_ -

$G0SUE 200

300 FFINT $PNIPRINT #PN.
"Solution for “"&CEiFi:
Fh=0 THEN FAUSE

3095 PRINT #FNIPRUSE ALL
310 PRINT #FPHs"a = Y
EA

315 PRINT #FNs"h = "3
By

320 PRINT #FNs"r = "3
RS

325 PRINT #FNs"mean
M{F)

330 FPRINT #FNs"tms
RMS (P

335 PAUSE DPRINT
340 IF Q=& AND F<S THEN
P=F+1:50T0 215

365 IF G<>6 THEN 400

350 EM=fABS(R(1)):RI=1
35S FOR I=2 710 S

360 IF RBS(RC(I>)>RM THEN
RM=RBS (R<IM)i1RI=]

365 NEXT 1

370 PRINT #PN:PRUSE ALL
375 P=RI

380 PRINT #PNs"Best fit
is "&CE (P

385 PRUSE O

400 Y$="Residuals for "%
cs P

405 INPUT YS$&" 2 ;2%

410 IF 28="N"DR 28="n"TH
EN S00

\ '\l

Q5

415 PRINT #PN:IFRINT #PH.
YS:FRINT #PN

420 2=z

425 GOSUE 300

500 Y$="Predict 4 for "i
Cs P

505 INPUT Y8$&" 7 ":12%
S10 IF Z$="N"0OR 2%="n"TH
EN 600

S1S PRINT #FMIPREINT #FHNa
YSIPRINT 4PN

S20 FRINT #PN:«"a = "tR(P
)]

225 PRINT #PNs“b = "3B(E
Y

S30 PRINT #FHN

535 )‘3-" = “:lf:;:" ';l':‘}:
y =M

540 INPUT %35y

345 PAUSE RLL:PRINT #FN.
bt T30

S&0 YW=(iZ=21 505U 1S

555 PRINT #PNsY3:-D

S60 PARUSE D:FRINT #FN

S6T INPUT "Try another =
YsNY 7 128

570 1F Z23="%"0OR 2%="4"TH

EN 540

600 INPUT "Try ancother o

Ftion (YSoNY T "'“i

eld IF Z¥="4v"0F Z§="4"TH

EN §=0:c070 1’5

73 STOF

200 51=0:52=0

805 FOR I=1 :D N

810 Usxdire=yiln

815 ON F GOTD 220,525,823

0s 835540

220 DsY-A ls=Ro1r #5070
845

825 D=V-ROZ)#EXP LRI #100

$G070 94S

820 D=Y-"(ZisUu B30 16070
£4%

835 De¥Y-R{33-E(4r L ibivs

GOTD €4%

840 D=Y~-ASH =BS5S

245 ON 2 GOTC *’ S

0

850 DE="d &STRE (I

855 If I<!10 THEN D&=D%s"

860 D$=D%z" =

865 FPRINT #PNsD$:D:IF PN

=0 THEN PAUSE

870 S1=S1+4D:82=82+1+]

875 NEXT 1

880 M(P)=S1i/N

885 RMS(P)=SQR52/N)

890 RETURN

999 END

f‘n
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AN UNUSUAL TI-59 DIAGNOSTIC MALFUNCTION

Dnl o6 LEL 000 76 LBL
I continue to be intrigued by the ways 002 53 < 9ol &8 Dns
in which computers and calculators can ggj gg N 003 7§R§§
fail., The latest example involves the 005 04 4 004 22 1NV
diagnostic routine in the Master Library uoe 0z : 003 gggsv
Solid State Software module for the D08 08 & 007 29 CF
TI-59 (ML-01). In this particular TI-59 005 €5 x S0 28 Loc
the Pgm 01 SBR = routine will operate oY 43 RCL 010 €3 Exx |
properly immediately after turnon, but 012 85 + ol 3 3w
after a short warmup the routine will oe o0l 013 29 cf
stop with a flashing "1." in the dis- 013 0w @ bid g3 cr
p;ay. I downloaded the routine to user SR 016 29 CF
memory in order to pinpoint the problem, ; Q17 21 2HD
and isolated the problem to the call to
Pgm 15 SBR DMS at steps 050-053 of the
ML-01 diagnostic. I downloaded ML-15
and found the curious listing which is
in the right hand column. The correct

listing is in the left hand column.
Starting at step 002 the incorrect
listing has key codes which are 20
higher than they should be. Curious!

A PROGRAMMING CHALLENGE - Don Laughery. This problem comes from the
application area of positional tolerancing.

Details of the complete problem appear in the article "True Position"
in the September 1987 issue of Quality magazine. However, in the
barest terms, the problem reduces to the need for an algorithm and
program that will find the smallest diameter circle which will Jjust
enclose n random points. The article describes graphical methods for
accomplishing the solution, but a program which would solve analytic-

ally would be helpful.

Editor's Note: Clearly, n is greater than three since programs al-
ready exist which will find the circle through three points, e.g.,
PPX 398008 for the TI-59 and V7N1/2P27 for the TI-57. The algebraic
solution to the three point problem is used as an illustration of

- how the equation of a circle is defined by three conditions in both
of my analytic geometry textbooks. A cursory check of my textbooks
failed to find any discussion of finding the smallest circle which
will encompass four or more points.
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