A Collection of Information

The TI-74 and CC-40 Computers

Palmer 0. Hanson, Jr.
Editor - TI PPC Notes

This collection is a compilation of articles
on the TI-74 and CC-40 and peripherals which
appeared in the Volume 13 (1988-1989) issues
of TI PPC Notes.

on

by

January 1990

e

| TI PPC Notes be mentioned.
entirely at the user's risk.

or the editor.

This material is not copyrighted and may be reproduced for personal use.
When the material is used elsewhere we ask as a matter of courtesy that

The use of material in this compilation is
No responsibility as to the accuracy and

[the consequences due to the lack of it will be borne by either the club

- bl




Tl PPC NOTES V13N2P3

HARDWARE FOR SALE - In past issues members have offered used hardwvare
T for sale; for example, the V12N2 issue included
four such offers. Several of the members have reported that they have
sold the hardware in question. The following listings summarize the
- current availability of the used hardvare. Since the material may be

s0ld at any time it will be best to wvrite first to check on terms ang
availability and to send mRoney later.

---—--_—-—-ﬁlr—--—-l--I-F-—-‘_-----_--—-------_-----——p-—__-_—-—_——-.---_-—-——__

Memo Processor Card for the CC-40 $§ 50.00
Hex-bus RS-232 Interface for the CC-40 125.00
Hex-bus Video Interface for the CC-40 125.00
Hex-bus Wafer Tape Drive for the CC-40 125.00

All hardvare 20l1d as is. He will sell the vhole package for §300.00 .
Write to Dban Eicher, P.0. Box 17401, Indianapolis, IN 46217. You can
call at nights at 317-241-9942. |

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

HARDWARE WANTED

B. V. Takach at P.0. Box 114, Wahroonga 2076, New South Wales,
Australia would like to buy a CC-40 Assembler Cartridge and manual.

Lars Herold Andersen at & Ravnsbjerg Hegn, DK 7400 Herning, Denmark
would like to buy an SR-50A, an 8R-52 and an SR-56. :

Michael Sperber at Birkenallee 67, 8526 Bubenreuth, Federal Republic
of Germany would like to buy a SR-%2. '

-----—-ﬁ---ﬁ--———-_“-#-—--_-—-----ﬂ--_-—---—-----“-ﬂ--—-—--ﬁ--—-ﬁ_---—--—-—-
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BC to TI-74 INTERFACE CABLE

Georges Leonard wrote to call Ry
attention to page 66 of the #44

issue of the EduCALC catalog vhich
contains the entry wvhich appears

PC-Interface Cable
Brand N

at the right. 1 called BduCALC Dowaioed data frem your T 7 to i’ A
for more details: ' TI -r:nr;n;t:h;crc_mn_ .

Wmve t0 hard disc, floppies or
High-spoed panatic] transfer
¢ abis :

1. The device is not availablg nov.

2. It is manufactured by TI1.
3. It vill both dovnload and upload.

4. It is not expected to vork vith other computers such as the ATARI 104087T.

I also called 1-800-TI-CARES. I vas told that the deilce vould not be available
until the thirxd or fourth quarter,

---ﬁ-ﬁ--------ﬁ----—-—-—----_-----------—-----------ﬁ----h-------ﬂ-—----ﬁ-—------——
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A GAME FOR THE TI-74 - Stephen Gutknecht.

- asterisk (*) is placed at a random position in
the TI-74 display. An arrov, ( -> )} or ( <~ }, appears at elither end
of the display and begins moving toward the target. The object of the
game ls to press a key at the exact moment the moving arrow hits the

target. Any key except ON, BREAK, RESET, SHIFT, FN or CTL may be
used.

In the "Arrov Game" an

At the beglnning of the game the player enters a number from zero to

999 in response to the prompt "Random Seed?" to randomize the seqguence
of target locations. 1In response to the prompt "Delay for game?" the
pPlayer enters a number between 0 and 99 to control the speed at wvhich
the arrow moves across the display. Higher numbers make the arrov

move slover. The first game begins immediately after the delay value
is entered. The program stops with either Win!!! or Lose.. at the

left end of the display. The remainder of the display shows the

cumulative number of wins and games played. To start another game
press any key,.

To start a nev serles of games with a different delay press BREAK
guickly. To exit the program press and hold BREAK.

Program Listing:

10 REM Arrouw Game

20 REM Byt Sterhen Gutkn

echt

30 REM 1/07/87

1000 WHERE_START=S! defi

ne tardet limit

2000 DISPLAY ERASE RLLy"

- Random Seed? 000*;

2010 RCCEPT RT (14)S12E (-

SYHULL (OO YRLIDATE(DICIT)
s SEED

3000 DISPLAY ERRSE ALL»"

Delay for game?";

3010 PRUSE .S

3050 ON ERRDR STOP

3060 ON BREAK STOP

3100 RCCEPT RTU7)SIZE (2

JNULLCG2YYALIDRTE(DICIT) s

CAME_DELAY

3200 ON ERROR 3000

3210 DN BRERK ERROR

3300 CRAME.SCDORE=D

3910 GAME_NUMBER=0

4000 SEED=SEED+!! Create
different seed for each
same

4100 RANDOMIZE SEED

4500 KEYPRESS=0

4510 TRRGET_LODCATION=1INT
(((31-WRERE_START) #RND) +

WHERE_START) +§

4600 REVERSE=INT (2#RND)

4800 DN (REVERSE+1)CDSUB
?000,7200

4900 DISPLAY ERASE ALL A

TCTRREET.LOCATION)Y s *#"3

00C DPISPLAY AT (RRROW_LD
CRTIUN) s ARRDYS:
S0{0 PRUSE .S
9100 IF CRAME_DELAY=D THE
N 5500
5200 LODP=F IRST_PLACE
9210 DISPLAY RT(LDDP-LDD
P_.CHRANGE) y ARROVW_FULLS:
9300 DELARY_LDOP=1i

9310 CALL KEY(KEY»KEYPRE
$S)11F KEYPRESS THEN 600
0 o
9320 IF DELRY_LOOP=CRME._
DELAY THEN 3400
3330 DELAY_LODP=DELAY. LD
DP+1{
9340 COTO 5310
9400 LDDP=LDDP+LDDP_CHAN
M 3 -
9410 IF LODP=(TRRGET_LDC
ATIDN+LODP_CHANGE ~REVERS
E>THEN 6100
°420 €070 5210
99500 LODP=FIRST_PLACE
9910 DISPLAY AT (LDOP-LOD
P.CHANCE) s RRROV_FULLS:
9920 CALL KEYCKEY:KEYPRE
8S)11F KEYPRESS THEN 600
0
9530 LOOP=LO0P+LDOP.CHAN
6t
9540 IF LODP=CTRRCET_LOC
ATION+LODP_CHANGE-REVERS
E)>THEN 6100
33550 €nTD 5510

6000 IF LDOP=(TARGET._LOC
RTIDN-REVERSE) THEN 6200
610C DISPLAY ERASE ALL,"
Lose.."}

6120 6070 6500

6200 DISPLAY ERASE ALLs"
intt1*;

6210 CAME_SCDRE=CAME._SCD
RE+1

6500 PRUSE .3

6310 CAME_NUMBER=GAME _NLU
MBER+!

63520 DISPLAY RT(10)>s"Sco
re! “$CANE_SCORE: .

63530 DISPLAY AT(22)»*Can
52 "I CAME _NUMRER!

6600 CALL KEY(KEY»KEYPRE
$S)

6610 IF KEYPRESS=0 THEN
6600

6990 €OTD 4500

7000 FIRST_PLACE=?2

7010 LOOP_CHRNGE=1

7020 ARROVW_LDCATION=]
7030 RRROUS=")>"

7040 ARRDW_FULLS="-)>"
7190 RETURN o
7200 FIRST_PLRCE=29
7210 LDOP_CHANCE=-1

7220 ARROV.LOCATIDN=31
7230, RRROUS="(*

7240 ARRDY_FULLS="¢-"
7300 TRRCGET_LDCATIDON= (31}
~TARCET_LOCATION) +1

7390 RETURN
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A Game for the TI-74 - (cont)

Author's Note: The section of the program starting at line 5500 is

only for the purpose of making the game faster. This is a replacement

for the main loop that starts at line 5200. This will only be called
vhen the game delay is set to zero.

Editor's Notes: This program incorporates several capabilities of the
Ti1-74 not previously used in programs in our nevsletter, namely,

* Use of fifteen character variable names including the underline
vhich 1s obtained with CTL 5. (See page 1-4 of the TI-74
Programming Reference Guide.) VION2P16 contrasted the long
variable names available with the TI-74 vith other versions of
BASIC which permit several letters in the variable name but only
use the first two letters to defining variables. With those
machines the variable names GAME_SCORE and GAME_NUMBER from
lines 3500 and 3510 are seen as the same variable GA.

. * Use of the KEY subprogram to test vhether a key has been pressed.
See page 2-60 of the TI-74 Programming Reference Guide.

The very long variable names including the underline wvere apparently
selected for compatibility with program development on another

machine; for example, a portion of the program listing submitted by
Mr. Gutknecht actually looked like

10 “‘Arrowv gams’ 4,82

1
20 ' PBy: Stephen Gutknecht
a0 ! TI=-74 BASICALC
42 ¢ standarg BASIC, 6K
56 ! 01/07/87 at @9:38pm sEST»
98 ¢
99 !

1000 where_start = 5 | detins target limit
2000 cisplay erase all , "Random seecd? 908"
2018 accept 2t € )4 ) mize ( ~3 ) null ( @ ) valicate { digit ) , seed
J02Q display erase all , *Delay tor game?" ;
3810 pause 0.5
30850 on error stop ‘
3060 on break stop
3100 accept at < 17 ) size C 2 ) null ( 2 ) valicdate ¢ digit ) , game_deslay
J20€ on error 3000
3418 on Break error
35200 game_score = @
3510 game_number = @
4000 seac = geed + | | crente different sead for sach gane
4100 rancomize sesd
4488 1|
4500 keypress = @
45i8 target_location = int { ( ( 3] =~ where_start ) £ £nd ) + whare_start > + |
4600 reverse = int ( 2 % rnd )
4820 on ( reverse ¢+ 1 ) gosud 7000 , 7200
:gge display erase sll at { target_location ) , *s* ;
- I
5202 display at ¢ arrov_location ) , arrowd
$812 pavuse 9.7
8100 it game_delay = 8 then 5508
8200 loop = tirst_place
8210 display at ¢ loop - loop_change ) , arrow_tull® :

§300 dalay_loop = ] :
5310 c:?l kRey ( key , keypress ) : 1t heypress then 809
§320 it delay_loop = game_delay then 5480

$330 delay_loocp = delay_looe ¢+ |
$340 gote 5318

5400 loop = 1o0p ¢+ loop_change
Ed 10 { loop = Arget _location ¢

pOR_CNEBNAS = fevert ) then 61008

It occurred to me that the time for a member to enter the program in
his TI-74 could be reduced and the amount of BeMOry useage could be
reduced by shortening the variable names. For example, "“game_delay"
vas replaced by "GD", "target location" wvas replaced by "“TL", etc.
The program which resulted appears on the next page.
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GCame for the TI-74 -

' o — e ————

10 REM Arrov bame
20 REM By: Sterhen Cutkn
echt

30 REM 1/07/87

1000 ¥S=S5! define target
limit

2000 DISFLAY ERASE ALL,"

Random Seed? 00N":

2010 ACCEPT RT(14)S]2E (-

3YNULL CO)YALIDATECBICIT)

' S

3000 DISPLRAY ERASE ALL,"

Delay for same?":

3010 PAUSE .S

3050 DN ERROR STDP

3060 DN BRERK STOP

3100 RCCEPT ATU7)SIZE(?

3210 ON BRERK ERRDR
3500 €8=0
3510 EN=0

4800 DN (RV+1)EDSUB 7000
s 7200 _

4900 DISPLAY ERASE ALL A
TCTLY » ™37

3000 DISPLRY RT(AL) »ARS:
9010 PRUSE .7

5100 1F GD=0 THEN %500
9200 L=FP

9210 DISPLAY AT(L-LC)+RF

$;

9300 DPL=1

9310 CALL KEY(KEYsKP):IF
KP THEN 6000

9320 IF DL=CD THEN 5400
9330 DL=DL+1

9340 CDTD S310

9400 LsL+LC

9500 Ls=fP

5310 DISPLAY RTCL-LCYAF
$

V13N3P1l4

5000 IF L=(TL~-RY)THEN 62
00

€100 DISPLRY ERRASE ALLs"
Lose..";

6120 €0TD 6500

6200 DISPLAY ERRSE ALL,"
Wintites

6210 £S=05+1

6500 PAUSE .3

6510 CN=GN+1

6520 DISPLRY RT(10)s"Sco
rel*;6S;

6530 DISPLRAY AT(22)y*"Cam
es:"30N;

6600 CALL KEY(KEY)KP)
6610 IF KP=0 THEN 6600
€990 CDTO 4500

JNULL €2) VALIDATE (DICIT) 5410 IF L= (TL+LC-RY) THEN 7000 Fp=2
eD | 6100 7010 LCx=f
3200 ON ERROR 3000 5420 CDTD 5210 7020 AL=]

7030 ARS=")"
7040 AFg="-)"
7190 RETURN

4000 S=5+1! Create diffe 5520 CALL KEY(KEY»KP):IF 7200 FP=29
rent seed for each same KP THEN 6000 7210 LC=-1
4100 RANDDMIZE S 5530 L=L+LC 7220 AL=31

43500 KP=0

4510 TL=INT (C(31-US) #RND
d+US) +1

_ 4600 RV=INT (2#RND)

9540 IF L=(TL+LC-RY) THEN
6100
3990 607D SS10

7230 AR$="¢"

7240 AFg="(-*
7300 TL=(31-TL)+}
7390 RETURN

——‘H-ﬁ—-—--ﬂ—----—-—-h—---“--—--h—_—----——-——--—-----—--—-ﬁ“---------—----————m-

DETERMINING MEMORY USEAGE -~ P. Hanson -and Douglas Elliot

A FRE(l) command had indicated that Mr. Gutknecht's program on page 12
used 1103 bytes. A FRE(1) after the modification to use shorter
variable names indicated that the number of bytes used had actually
increased to 1150 bytes. The increase vas due my falilure to

delete the unused variable names from the system. I looked for a
“"CALL CLEANUP" capabllity such as that wvhich vas avallable with the
CC-40. When I failed to find an equivalent capability for the TI-74 1
saved the program to magnetic tape, pressed NEW ALL, and reloaded to
program from tape. A FRE(1l) nov indicated that the condensed program
on page 13 used 990 bytes.

In a conversation with Douglas Elliot 1I commented that there were
several useful CC-40 capabilities wvhich had not been provided with the
TI-74. 1 mentioned the CHAR command in which the user could. define up
to seven special display characters and the the CALL CLEANUP
capability. Douglas noted that the equivalent of the CALL CLEANUP
could be obtained on the TI-74 by the SAVE command, wvhere page 2-113
of the TI-74 Programming Reference Guide states that "Before

storing the program, SAVE removes any varjables from the system that
are not used in the program. He also noted that it vas not necessary
to actually save the program. A user can simply enter the command
SAVE "1" in the display, press ENTER, and ignore the error message

®"EO0 I/0 error 31 "1" which appears.

-h---------—--—--ﬁ-——-----------------ﬂ----‘—------_--ﬁ-------—“——----ﬁ
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SUPPLIES FOR THE T1-74 AND TI-95 - One msmber has reported difficulty in obtatning

accesaories and supplies for the TI-95. I have
found thet the Service NMerchandise outlets, the only support for those devices in the
Tampa Bay ares, had clearance sales on TI-74 end T1-95 saterisl and no longer cerry
either equipment or supplies. The letest catalogs from EduCALC (Volume 41) and
Elek-Tek (Volume 16) continue to list TI-74 and TI-95 materisl. The addreases and
telephone numbers are:

Addresses: ~ EduCALC Mail Store Elek-Tek
47953 Cabot Roed 6557 North Lincoln Avenue
Laguna Niguel CA 82677 Chicago Il 60645-3986
Telephone: (714)-582-2637 1-800-621-1269

Both firas will accept Mester Card or VISA for telephone orders. If you order please
Rention our ¢club.

I have succeaafully used Radio Shack’s Thermal Paper for use with the PC-3 Printer
(Radio Shack Catelog No. 26-3592) in my PC-324. A box of five rolls is pricec at
62.49 plus tax. The paper sasas to provide batter contrast that the TI paper, but
it’s inconvenient to use since the rolls are 8o saall ~- eech roll contains only 86
inches of paper. Both the TI paper and the Radio Shack papar are sade in Jepan. In
V1iN4P7 1 commented on the high price of the PC-324 paper ~- about 97 cents per cubic
inch. The Radio Shack paper is only alightly less expansive, about 80 cents per
cubic inch. -

EXPERIENCE WITH PC-3 PAPER USED WITH THE PC-324 - P. Hanson. In V13NiP3 I reported

| that I had successfully used Radio
Shack's thermal paper for the PC-3 {n my PC-324. As I used more of the paper in
subsequent months ‘I have observed that catalog number 26-3592B consistently provides
better contrast than citalog number 26-3592 or the TI paper. I do not knov the
difference between the twvo catalog numbers. 1In several stores 1 found the packages
vith the tvo catalog numbers intermixed on the store shelf, but there typically is
more of the 26-3592 than of the 26-3592B available. |

- el e e A O e e -n—-l--------——------------------ﬁ-----------—---------------—-----—ﬁ——----p—-.
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A 32K RAM FOR THE TI-95 - Scott Garver vrites: 1 am nov the owner of a fully

vorking 32K RAM cartridge for By TI-95. The conversion is
rather straightforvard. The greatest probler vas in trying to obtain the needed RAM
chip. 1T currently have two additional chips on hand and can order more. I anm
offering to supply converted cartridges to club members at a cost of $65.00 each for
the conversion and the nevw Chip. 1 will either (1) Bodify a cartridge that they
send to me or {2) purchase a nev cartridge and modify it, passing the additional
Cartridge cost on to them. S8ince I hate things that fall, 1 vill guarantee the
conversion of each cartridge vith a moneyback guarantee for 9 months from the date
of purchase. What I cannot guarantee though is the life of the existing battery.
For those vho vant it I will install Robert Prins' TI-95 Utilities Cartridge
programs onto the 32K cartridge free of charge. It has not been tested but the 32K
should also vork with the TI-74. Write to Scott L. Garver, 1113 woodlawn Ct.,
Pekln, IL 61554 1f you are interested.

Editor's Note: cCartridge battery 1ife and the Robert Prins Utility Cartridge
programns are discussed elsevhere in this issue.
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SMALLEST CIRCLE TO ENCLOSE FOUR OR MORE PDINTS - This programming challenge was
proposed by Don Laughery in
VIZ2NAFZ6E, He stated that a solution would have application in the field of

positional tolerancing. Larry Leeds and Peter Messer responded with assistance from
the editor.

The Editor’s Note which accompanied the challenge stated that the challenge was
clearly for more than three points since algebraic solutions for a circle through
three points were well known. Our first insight was recognition that in many casecs
the circle through three points may not be the smallest circle to enclose the three
pointe. Consider the case of three points where the third point is inside the
circle with a diameter equal to the distance between the other two, and with a

center at the mid-point between the two points. Thie is then the minimum diameter
circle ftor the three points.

It was evident that the first phase in any solution would involve finding the pair
of points which were furthest from each other (call them F1 and F2), and testing the
remaining points (call them F3, P4, etc.) to determine if they were inside the
minimum radius circle through Pl and P2, I+ all other points were inside the
defined circle the problem was solved.

Larry and Feter then proposed algorithms for solution when any ot the remaining
points (F3, P4, etc.) were outside the minimum circle defined by Pl and F2. The
proposed algorithms involved testing the distance of the remaining points from
either Pl or P2, or from the center of the minimum circle through Fl and F2, and
then solving for the circle through Fl, P2 and a selected third point. A little
reflection will reveal that the circles so defined will have their centers on the
perpendicular bisector of the line segment between Fl and P2.

The editor programmed the algorithms for the TI-74. The solution was ready for
publication when it was found that there were some cases where a smaller diameter
rircle could be found to enclose all of the points by using only one of the most
gistant points (Pl or F2) and two other points. One example is the set of points
(4,4), (0,~-6), (-5,2), and (5,3). 1In this case the most distant points are (4,4)
and (O,~4) but the circle through the last three points yields a snaller diameter
whicth will enclose the four points.

At this point the editor wrote a new program for the T1-74 which finds the minimum
tircle defined by Pl and F2, and also finds the parameters (center and radius) for
each circle defined by any combination of three points in the ensemble. The program
4180 examines each circle so defined to determine whether or not the remaining
points are within the circle. If any point is not, the radius of the circle is
increased until all points are included. Finally, the circle with minimum radius is
selected as the solution. The program on page 29 mechanizes that algorithm. An
example solution is also provided on page 29, where it is yet to be proved that even

this solution is the one which yields the minimum radius which will include all of
the points.

tines 10 through 70 provide for selection of the display, the PC-324 or the HX-1000
for output. !

Lines 100 through 190 provide for data entry using a modified form of the string
input techniques used in Maurice Swinnen’s books. In this case the end of input
data is signalled by pressing ENTER with a null string (no input) in the display,

rather than by entering an “E" or an “e” and pressing ENTER., User’'s will find this
is more convenient.

Lines 200 through 24% jdentify the Pair of most distant points (P§ and P2) and find
the center of the minimum circle through the two points.,
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Emallest Circle - (cont)

Lines 300 through 335 examine each of the remaining points (P3, F4, etc.). 14 &
point is outside the minimum circle the radius is increased to include that point.
The center of the circle is not changed. [ none of the remaining points is putside
the minimum circle through FP1 and P2 the program proceeds to print the solution.

Lines 3435 through 760 examines each possible set of three points from the ensemble
in order, find the parameters which define the circle through the three points,
examine the remaining points to determine whether they are inside the defined circle
or not and increases the radius (actually the square of the radius) to include all
points. If the resulting circle is smaller than the previously selected circle then
its parameters are used as the basis for examining subsequent candidates.

Lines 400 through 460 use the solution for a circle through three points from lines
200 through 295 of the program on page 26.

Lines Bﬁ@ thfuugh BSO print the solution, or display the solution if a printer is
not used.

215 D2=(R(IY =X (J))*2+¢Y( 715 D2s (X (M) ~H) 2+ (Y (M) -
D=Y(I)»2 K)*2 )

220 IF D2>Mi THEN Mi=D2: 720 IF D2>R2 THEN R2=D2

10 AS="Smallest Circle™:
PRINT AS:PHRUSE 1
20 DIM X1 ,YUD

. - Se]:T=] 725 NEXT M
23 g Use printer? ¥ 225 NEXT 7 730 IF R2<M2 THEN M2=R2:
: = ke nu . 30 NEXT I HH=H2 KK=K
30P;£ zg_s; ?guzs= ¥ THE 235 HH= (X (5)+X (T} ) /2 235 NEXT L
3s PRiHTL'B ce N 240 KK=(Y(S)+Y(T)) /2 755 NEXT J
evice Numbers 245 M2xM1,4 760 NEXT I

PIPAUSE 1§
40 PRINT “"For the HX~100
D enter 10%:PARUSE 1§

300 2=0
305 FOR I=1 TD W

800 PRUSE ALL
810 PRINT #PNy»* h = "3 HH

45 PRINT "For the PC~324
enter 12*:PARUSE 1

30 INPUT "Enter device n
umber “; DS

310 IF 1=8 QDR I=T THEN 3
2o

315 D2= (X (I)=HH) ~2+ CY (D)
-KK)» *2

820 PRINT #PNs" k = "3KK
830 PRINT #PN»* r = "38¢
R(M2)

840 IF PN=1 THEN PRINT #

320 IF D2>M2 THEN M2=D2: 1

S5 OPEN #1,D$:0UTPUT ‘

60 IF D$="10"THEN PRINT S35 NEXT 1 %99 pnn-c C
$1:CHRS (18) 335 IF 2=0 THEN 800

65 PRIHT '1=PRIHT 'liﬁs 345 FnR I.H TD 3 STEP _l

70 PRINT #1 '

100 PRINT "End Imvut by 399 FOR J=(1-1>T0 2 sTeP

Entering "LCHRS (255) : PARU -

SE 2 33? FOR L=J-1>TD 1 STEP Smallest Circle
120 Ngiey u 365 A=K (1) :Ba¥(I) ‘e o |
158 vaen o s 370 CeX(J) D=y () ‘. o

125 Y§="Y = 375 E=X(L)$F=Y (L)

130 INPUT X$:XXS$:IF XX$= 400 ReA-E:Cob-E

- THEN 190 405 B=B-F:D=D-F XK= 0

135 INPUT YS$1YYS:IF YY§e ¢10 CoCEB-RED: Cugos Y= &

** THEN 190 415 Hi=CeCeDeD

140 X (N> =YAL (XXS) 420 X1o3:Bomt X = 3.5
145 Y (N> =VAL (YY$) 425 BeX18BTHIsAEH] Ye §

150 IF PN=( THEN'IBU | 430 Xllxli31+ﬂiﬂ

155 PRINT #PNsXS$:X (N) | 435 DeX18DsCexinc X= 0

160 PRINT #PN»YS$;Y (N) 440 BeB-DiCoCoH] Y = -6

170 PRINT #PN 445 BeB/Citatrot _

180 N=N+1:GDTD 130 450 ExErB: Fabot X e -2

199 NeN-1 455 R2sBeB+CHC v= 3

195 PRiHT Solvins 460 H=E:K=F N = - 6913268306
200 H1=0 705 FOR M=1 TO N '

205 FOR I=1 TD N
210 FOR J=2 TO N~

] k= 2767857143
T n el OR MeJ DR M1 r = 6.314742376
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proposed the f£inding of the
smallest clrcle wvhich vould Just enclose n random polnts as a
programming challenge. V13N1P28-29 presented a solution which was the
result of the combined effort of Larry Leeds, Peter Messer and the
editor. The publication of the program elicited interest from other
members. The details of the subseguent work on the solution are
presented below to show the kind of results that can be achieved when
we get several members working on a problem. One result is that 1
have a £ile of notes that is nearly an inch thick.

Carl Rabe, George Thomson and Larry Leeds all found that a divide by
zero error will be generated when three of the points are on a

straight line, or when the same point is entered twlce, which is the
same thing as saying that three points are in a straight line. The
problem is caused by the divides by G at line 445, wvhere the value of
G calculated at line 410 will be equal to zero for the conditions
mentioned above. The problem was circumvented by testing for G = 0

and replacing the zero by a very small number; that is, by linserting a
new line

412 IF G=0 THEN G=1.E-06

Carl Rabe then found that the smallest circle will not be found for
the seguence of points

(5,7) (9,10) (12,13) (16,18) (21,25) and (25,21)

but would be found 1f the seguence was rearranged. The set of polnts
involves the case where the two most distant polints are the filrst and
last points, and the remaining points are within the circle with its
diameter equal to the distance between the tvo points, and 1ts center
midvay between the two points. There was a fundamental flaw in the
program at lines 205 and 210 wvhich wvere

205 FOR I=1 TO N
210 FOR J=2 TO N-1

I£f you think about those tvo statements you will realize that the
distance will never be calculated between the first and last points in
the input seguence. There will be othexr cases which vwill not be
tested as well. The deficiency can be eliminated for programs on the
TI~-74 or CC-40 by changing line 210 to

210 FOR J=(I+41) TO N

but that will not work for computers which use Microsoft BASIC such as

the Radio Shack Color Computer or Model 100. A routine which seems to
vork wvith all the BASIC implementations is

205 FOR I=2 TO N
210 FOR J=1 TO I-1

The program vas modified in the second way to avoid potential problems
if the program were to be used on other machines. With the changes
described above the program appeared to operate satisfactorily. Carl
Rabe found that if he entered the set of points

(8,11) (21,2) (22,18) (34,26) (33,38) and (29,31)
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Smallest Circle - (cont)

the program would yield the correct ansver with the center at
(24.4375, 20.845166...) and a radius of 19.1649... But if the point
(22,18) wvas duplicated at the end of the set an incorrect ansver with
the center at (22,18) and a radius of 16.0312... would result. At
first we vere really puzzled because the routine from lines 705 to 725
vas expressly put into the program to ensure that we couldn't have
this sort of problenm. Finally, ve realized that line 710 prevents the
testing of the three points which were used to define the circle being
tested by the routine. We deleted line 710 and received a correct
solution with the duplicate points. (Incidentally, line 710 is not
very important--it was added to provide some small saving in execution
time by not testing the points used to define the circle). After
thinking about the problem some more ve found that there was another
solution to the difficulty with duplicate points. It is to change the
branch at line 712 when G = 0 from
IF G=0 THEN G=0.000001 to IF G=0 THEN 735
vhere we rely on the idea that if ¢ = 0 then there are either alil
three points in a straight line, or duplicate points and ve really
aon't wvant to examine the resulting "cirxcle" vhich has an infinite

radius anywvay. Again, we received correct results with duplicate
points, |

The program nov appears to work satisfactorily, but not necessarily
efficlently. The inefficliency results from having to examine the
circles defined by every combination of three points, a result of our
inablility to £ind a methodology for f£inding the correct combination
more directly. The inefficiency wvas emphasized when Don Laughery
vrote that the solution could sometimes be required to examine tventy
Or more points. The following table Compares solution times for
various numbers of points for the program on the TI-74, for the
equivalent program on the Radio Shack Model 100 and for a progranm by
Carl Rabe in True BASIC on the ATARI 1040ST processor.

Execution Time (seconds)

n nc3 TI-74 M 100 ATARI
3 1 1 1 < 1
4 ‘ 3 3

5 10 8 6

6 20 17 13

9 84 92 71 )
12 220 301 239
15 455 752 608
18 816 1558 1305

21 1330 2940 2444 78
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Smallest Circle - (cont)

Those execution times are for the condition wvhere all the points are
not within the circle defined by the two most distant points. 1If all
the points are within the circle defined by the most distant points
the execution times would be much shorter. ncC3 in the table is the
number of combinations of n points taken three at a time. Not
surprisingly, the execution time appears to approximately follow nC3
since the major portion of the calculations are involved with testing
each combination of three points to determine vhether it defines the
smallest circle. Actually, wve would expect that the execution time
vould be proportional to the product of n times ncC3 since for each
combination of three points all of the remalining points are tested to

determine whether they are inside the circle defined by the three
points.

Now, purlsts will object that wve haven't demonstrated that ve

always £ind the smallest circle. Larry Leeds has pointed out

that, if one of the circles defined by one of the sets of three points
encloses all of the remaining points, then the circle is of minimum
radius., This follows from the fact that the center of the circle is
equidistant from each of the three points, and if the center is
displaced in any direction the distance to at least one of the three
points will be increased. But, we have never proved that there cannot
be sets of points for which none of the circles defined by any three
polnts of the set will enclose all of the remaining points. Lines 705
through 725 of the pzesent program account for that possibility by
expanding the circle radius to enclose any point outside the circle
defined by a set of three points, but it seems obvious that this will
not yield the smallest circle.  For example, for a single point
outside the circle defined by three points, a smaller enclosing circle
could probably be obtained by moving the center tovard the outside
point, and increasing the radius by a smaller amount. Larry has also
found the following example which controverts our early assumptions
that the smallest circle must go through at least one of the two
points which are furthest apart:

(0,6) (3.5,5) (0,-6) (-7,0) (3.5,-5)

vhere the samllest circle passes through the second, fourth and fifth
points,and encloses the first and third points wvhich are the furthest
apart. Meanvhile, on February 23 Don Laughery wrote: ~

"I had occasion to used the smallest circle program under fire
this week. ... ... I collected the data and enterd it into the
program. While it wvas running (3 1/2 minutes) I plotted the data
and checked it with the overlay - BINGO!! I even caught a fevw
reversed-sign errors I made in plotting. Out of 25 runs no
anomallies showed up, so it looks like maybe it's the answver. My
thanks to you and all the others who vorked on this. coes”

A printout of the current version of the program for the TI-74 appears
on page 15. Members are invited to examine the Iemaining issues of
improved efficiency and proof of minimum radius for all cases. Any
input will be reported in subseguent issues,



TI PPC NOTES

Smallest Circle - (cont)

TI-74 Program Listing

10 RE="Smallest Circle":
PRINT AS:PRUSE 1

20 DIM X(30) Y3

25 INPUT "Use Printer? ¥
/N ®*:2%

30 IF 28="y*OR 28=*y*THE
N PN={ ELSE 100

35 PRINT "Devics Numbers
t*tPAUSE 1

40 PRINT "For the HX-100
O enter 10*:PAUSE 1

43 PRINT "For the PC-324
enter 12“:PAUSE |

°0 INPUT “Enter device n

umber *“;D$

59 OPEN #1,D8,0UTPUT

60 IF D$=“10"THEN PRINT

$1sCHRS (18>

65 PRINT #1:PRINT $1,R%
70 PRINT #1

100 PRINT “End Ineut by

Entering “&CHRS (255) : PAL

SE 2

110 N=1i

120 X$="%X =

125 Y$="yY = »

130 INPUT X$;:XxXS:IF XX$=
""THEN 190

135 INPUT YS:YYS:IF YY$a
"*THEN 190

140 X (N> =YAL (XXT)

145 Y (N> =yAL ¢YYs)

170 PRINT #PN

180 N=sN+1:60TD {30

190 N=N-1

195 PRINT “Solvins®

200 Mi=(

2035 FOR I=2 10 N

210 FOR J=1 TO I-1

213 D2=<X(I>-X(J))*2+(Y(
DY (J))~2

220 IF D2>M1 THEN Mi=D2:
S=1:T=]

225 MNEXT J

230 NEXT 1

235 HH'(X(S)+X(T))!2

240 KK=(Y(S)+Y(T})f2

245 M2=M1/4

300 2=0

305 FOR I=1 TO N

310 IF I=5 QR I=T THEN 3
23

313 D2= (X (1) =HH) ~2+ ¢Y (I)
-KK> ~2

320 IF D2)>M2 THEN M2=]2:
2=1

323 NEXT 1

335 IF 2=0 THEN 800

345 FOR 1=N TO 3 STEP -1
390 FOR J=(I-1>T0 2 STEP

355 FOR L=(J-1)TD 1 STEP
363 R=X(1):B=Y(I)

V13N2P15

405 B=B-F:D=J-F

410 C=C#B-R#D:C=5+C

412 IF C=0 THEN 735

415 Hi=C#C+Dx]

420 X1=PB:B=H]

425 B=X{#B:H1=A*H{

430 X1=X1¥X1+R%H

435 D=X1#D:{=X1s0

440 B=B-D:Ca(-NH1

445 B=RB/G:C=C/C

450 EzE+B:F=F+(

455 R2=B#B+Cx(

460 HW=E:K=F

705 FOR m=1 TO N

710 IF M=L DR M=J QR M=]
THEN 725

715 D2= (X (M) ~H) ~2+ (Y (M) -

K)4~2

720 IF D2>R2 THEN R2=]2

725 NEXT M

730 IF R2<{M2 THEN M2sR2:

HH=H: KK=K

735 MEXT L

795 NEXT J

760 NEXT 1

800 PAUSE ALL

810 PRINT #PNs" p = *$HH

820 PRINT #PN:" k = " KK

B30 PRINT #PN»" p =  3°1°

R(M2)

840 IF PN=i THEN PRINT #
| |

'

150 IF PN=0 THEN 180 370 C=X(J):D=Y (] 850 PRUSE O
135 PRINT #PNsXS: X (N 375 EsX(L)tF=yY (L) 999 END
160 PRINT #PN»>YS$; Y (N) 400 A=R-E:C=(-E
TI PPC NOTES V13N3pP2

ERRATA

T1-74/PC-324 Calendar - V12N2P6. Wayne Spyker

entered this Program as
listed and found that the Printout for a month APRIL 1989
wvould not terminate. An example appears at the Su Mo Tu We Th Fr s,
xight, vhere the printing vas terminatea by 2.3 48 ¢ 7 é
Pressing BREAK. fThe Problem was traced to the 9"'10 11 12 13 14 15
second statement in line 270. That statement 16 17 18 19 20 21 25
reads IF 1>Q(M) THEN ... vhere Q(M) is the
numnber of days in the month being printed. The
statement should be IF I>Q(M) THEN ... . fThe
€Xroxr wvas introduced by a f£lawv in the printout
on the PC-324. Once again, wve see that the
only sure wvay to publish programs which will
run 1s to key the program in from the printed
Page. Unfortunately, that is sometimes not
compatible with publication sChedules.

23 24 25 26 27 28 29
30 31 32 33 34 35 3¢
37 38 39 40 41 42 42
44 45 46 47 48 49 50
91 52 53 54 %5 55 s?

-—--—----——-—---—-—__-_-'_-------'---__--—---—---__-'—-----n-------*-----
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A FASTER EMALLEST CIRCLE PROGRAM - Carl Rabe. The problem of £inding the smallest

clrcle vhich vill just enclose n random points
vas proposed by Don Laughery in V12N4P26. A wvorkable solution vas published in
V13N2P12; hovever, for large numbers of points the program vas painfully slow. Carl
Rabe tackled the problem of reducing the solution time. His method involved
identifying a subset of four points vhich are near the periphery of the set of
points. A solution is found which will enclose the four points. That solutfions is
Checked against the remaining points. Any points which fall outside the circle
defined by the subset are added to the subset and the process is repeated. Don

Laughery has noted that this process is similar to the one he uses graphically, that
is, he ignores the points which aze obviously not on the perimeter.

Carl reports the folloving improvement in solution times on the TI-74:

Pairs V13N2P12 This Progranm SMALLEST CIRCLE
"""""""""""""" ] X= 5,8 vx 3,9
12 301 sec 9 to 44 sec $2Xe 6.1 Ye-9.8
21 2940 sec 11 to 47 sec

!

wvhere the variation in the solution time vith this progranm
depends upon the difficulty of solving a particular case.
The shorter times are for cases which require a single
Cycle through the compute and check-for-outside of circle
sequence. The longer times are for cases vhich regquire
three cycles. A sample printout appears at the right,

R

Xm
¥e
¥=
¢
(]
X

= 11.0 Y= 12.5
.'5-0 *.-?l 2
1.84275742

1.72%961397
14.67060283

3
g4
¢ s
6
8?7
‘6
49
® 10
® 1]
He
K=
Rs

Carl has noted that the program as written sometimes uses more cycles than would be

expected due to the interaction of truncation errors in comparisons such as those at
lines 675, 685, 725 and 745. We vill work on that and try to publish a modification

in the next issue. Meanwhile, the program on page 15 provides by far the fastest
smallest circle solutions obtained to date. Wele: The couwslavde u limes 725

Program Descrigtion: il THS HII-I.IT be -"-"“‘if) Te “"ht’.{*
Tue l-ur-i data wesl i, .

Lines 10-290: This is the input section. 1t is similar to the input section of the

program on V13N2P15. Lines 45-55 have been made inoperative and the device code

humber is set to that for the PC-324 in line 60. This Ray be changed to provide a

choice of printers if that is desired. additions provide a for optional recheck of

inputs or a change of inputs if desired (PC-324 printer paper is at a premium due to
the cost and the small amount of paper in each roll.)

Lines 295-440: This section sorts out four pairs vhich vill fall near the periphery

of the plot of all the input pairs. It places the four pairs in an array for use by

the main program. 1If the number of input pairs is 4 or less then no sorting is
done,

_;Llnes 445-700. These lines are from V13N2P15 lines 200-760 vith minor changes.

‘Lines 705-760. This section checks all points to see i1f any are outside the circle

obtalned from the zeduced set of points. If any points are found outside the circle
they are added to the reduced array and a nev cycle is initiated. The process |is

continued until no points are found to be outside the computed circle, vhich is then
the smallest circle.

Lines 765-815 provide for display and/or printout of the results.

Lines 820-865 are a subroutine used by the sorting process.
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A Faster Smallest Circle Program - (cont)

Program Llstlng

10 AS="SMALLEST CIRCLE*:
PRINT A$:PRUSE 1

15 'FRDOM PPC NDTES VI3N2
P1%

20 ‘MODIFIED 10/15/p9 C.
RABE

¢S Din R(S2X Y (B2 (%2)
sV (S2

30 IWPUT *USE PRINTER® ¥
7N "i2%

35 IF 2¢="vy*OF Z8="y " TNE
N PN=j) ELSE 80

40 IPRINT "PRINTER NUBERE
RS1*:PAUSE 1

45 1PRINT *FDR THE Hx-10
0C EXTER 10"sPRUSE |

SO PRINT *FDR THE PC-32

4 ERTER 12°:PAUSE .

o5 TINPUT *ENTER PRINTER
MUMBER *1Ds

60 Di="12°

63 OPEN $1+D8,0UTPUT

70 IF DS$="10"THEN PRINT
¢1»CHRS (18)

7S PRINY Q1:PRIRT 81:R8
B0 INPUT °USE CANRED DAT

R? Y/N: "322%

83 IF 228s*y"Qk 22%="y*Y

HEN 90 ELSE 155

0 PRINT *(DATA S$STATEMEN

: BEGINS LINME 12%) "1PAYS

i

95 FOR Is1 1D %0

100 RERD X{1)s¥Y (1)

105 IF X<I>=999 THEN 213

110 Nup+)

119 NEXT |

120 PRINT *NUMBER DF DAT

A PRIRS ISt *INIPRUSE 1}

325 DHTH ’-'la.’lﬁ-ll"g-

3111-312.1

130 'HTH .-4!"-3!".3”’

-5l5-5l13-’

135 DATA 510.7:9.6:8.1,1

‘l"l.l

I;D JATA 11.8,£2.5%,-9_ g,

- 12

145 DATA 999,999

150 €OTD 218

135 PRINT *ENTER INPUT X
LY VALUES® IPRUSE 1

160 PRINT *¢1D EXD INPUT
ENTER A NULL) "4CHRS (255

JEPAUSE )

165 N=j] .

170 X§aoX = »

175 Y§="y a @

180 INPUY XB:XX8: 1F XX&=

S*THEN 210

385 1NPUT Y81YYS!IIF YY§s

"OTHEN 210

190 K{N)=YAL (XX$)

200 IF PNeD THEN 20%

205 N=iNe):EDTD 3180

210 NapN-}

215 PRINT *WUMDER OF »AY
A PAIRS 18:"sNSPAUSE 2
220 INPUT *YISH TD RECHE
CK IWPUT? Y/N:i*32228

223 IF Z228=*Y*QDR 2228«"
YTHEN 238 ELSE 27%

230 PRINT "TD CHK INPUTS
PRESSIENTER *:PRUSE
235 FDR Is1 TO N

240 PRINT “PAIR#*3I:* ¥
1UIXCIIS" Yo 1Y (l)tPRUSE
245 MEXT 1

230 INPUT *CHANGE AN INP
UT? Y7N:1"3223

235 1IF Z228=*Y°OR Z228x"y*
THEN 260 ELSE 220

260 INPUT "UNICH PAIR 8%
t "]

263 INPUT “ENTER MEY X:°
3 298

270 INPUT ENTER NEW Yi=

$Y(1)18DTD 250

275 IF Z8=°Y"DR 28="y° Ty
EN 260 ELSE 293

280 FDR I=1 TO N

285 PRINT PNy *@°i1to)="
BXCID 3 YR"3Y (1) {2 PALSE
290 MEXT ]

295 PRINT *MDV SDRTING..
PLERSE WAIT"IPRUSE |

. 300 BIM XX<21)sY¥Y(21) XX

X21)sYYY(2)1)

305 FOR J=1 TD NsuU¢I)sX(
DivDHey¢

310 NEXT ]

315 TOTAL. N=N

320 FA(=q4

325 IF FACY>=aN THEN FACsN
607D 430

330 PSNs I=1sLOMXaX (1) sPY
=0

335 FOR 1=] TD N

340 IF X<CIXCLDUX THEN LD

$XeX (1) 1PEN=]

4D NEXT 1

330 CALL PLACE (X O»YO»p
S$HPTR)

IS PSN+ 121 HIXeX (1) 3PTR
=]

0 FOR 1=] YO N

365 IF XCI)OMIX THEN MIX

sX(I)tPEN=]

370 NEXT |

373 CALL PLACECXO YO ,P
$h:PTIR) |

:lg PSN) [ad:LOUYeY (1) 1PT
B

385 FOR 1= TO'WN

390 IF YCI)CLDUY THEN LD

395 NEXT 1

400 CALL PLACE X OsY O 4P
SHPIR)

405 PSN: I=qtHIYeY () IPTR
3 i

410 FOR 1=] TD W

415 IF Y(1))HIY THENK M]Y
Y (1)1PSNx]

420 NEXT ]

425 CALL PLACE(XO YO P
S$MNiPTR)

430 FOR 1= TD FAC

435 XX (D eX{1>1yYY (D) =Y (]
)

440 NEXT ]

445 PRINT *NDV¥ SOLVING..
PLEASE WRIT":

450 CYCLES=CYCLES+]

435 FOR I=1 1D FAC

440 XD eXX(D1Y(I)eyyY (]
]

465 NEXT 1)

470 N=FAC

475 Ainp

480 FOR I=2 TO N

483 FOR Ju} 1D I-1

490 D2= (X D =X(DHIe U (D
KDY+ YLD =Y tYCD
=¥(J))

495 IF B2>M1 THEN Ni=d2:
$=]1Ta)

900 NEXT J

S0% MNEXT I

310 MHH= (X (S)eX(T)) ~2
518 KKe (Y (B)+Y(T)) 72
320 R2=p1/4

925 2=0

930 FDR Iet TD N

::5 IF I=$ DR IeY THEN S

40 2= X CY)~HH) & (X(1)=H
W)+ YLD =KK) # (Y (1) =KK)
::5 IF B2O>N2 THEN R2=D2:

|

$30 MEXT }

835 IF 2=0 THEN 7¢S

860 FOR teN YO 3 STEP -9
li? FOR Jo(l-1)>TD 2 $TEP
$70 FOR La¢J-1)TD 1 STEP
-]

7S AmX(D) Dy (D)

880 Ce=X(D 1}y ()

985 EsX(L)tFey ()

SSC Map-Filel-f

895 Bed-Fidud-F

600 S=Ced-Aedigag«s

605 IF C=0 THEN ¢90

610 MisCeleDs)d

€135 KinBiB=H]

620 BesXieB:NieRaN]

623 XizagleXi+A+A

635 Bed-D:iCslN]
640 B=3/C:lul /g
643 EsE+B:FuFsg
630 R2=BajgeCel

. 655 HsEixeF

660 FDR m=] 1D N

665 IF M=L OR mxJ gR b
THEN 680

$70 DZ‘(K(H)-HJ*(!(H)-H}
Y =KY & (Y (R =KD

675 IF D2>R2 THEN R2=D?2
68D NEXT m

685 IF R2(M2 THEK M2sR2:
HHER: KK=K

690 MEXT L

695 NEXT J

700 NEXT 1

708 NaTDTAL_N

710 FDR 1={ TO W

718 XCD=UCDH ey syl

720 NEXT §

72s M2=INT(N221,E407+.%)
71.E+407

730 CNTsD

735 FOR Ist TD N

740 IZI(M(II-HH)itH(I)-H

W)+ (Y (D =KK)# Y (1) =-KK)
P43 D2 INY(D2#1,E+07+.5)
71.E+07

TS0 IF D2)M2 THEN CNT=CH
Te3sFACSFRC 1 XX (FAC) sX ¢
INMYYCFAC) mY (D)

7335 MEXT ]

760 IF CRTCXD THEN 450
765 PRINT *SDLUTION COMP
LETED. *:iPAUSE 2 )
770 PRINT ®NUMBER DF CYC
LES: "3CYCLESIPRUSE

7?3 PRINT "PRIRS FDR FIN
RL CONPUTE:*3FACIPRUSE
780 PRINT *CIRCLE DRTA F
OLLDUS "1 PAUSE 2

785 PRUSE ALL

790 PRINT @PN+" N = *"HN
793 PRINT #PNs* K = *5ik
800 PRINT @PN+* R = 2350
R(N2)

805 IF Ph=1 THEN PRINT @
|

810 PAUSE ©

815 PRINT *PROBLEN CDNPL
ETED I PAUSE 1

820 SUB PLACEC(X O +¥Y O o PS
NPT

825 PIR=PTIR+1

830 TAPX=X(PTR)

835 TRPY=Y(PTR)

840 X(PTR)aX (PSN)

845 YPTR) =Y (PSN)

P50 X(PSN)=THPX

835 Y(PSN)=THPY

860 SUBEND

-

199 YIN)=YAL CYYSD) . WYsY (D) sPEN=] - 630 P=Xied:texinr ‘- 963 END

Editor's Comments:

Carl implemented some other features in his program vhich are
vorthy of mention: |

1. The definition of lines 490 through 55 as comments saves the user some time {f he
is only using the PC-324.

the PC-324. 1f the option to select the printer from the keyboard is to be
iaplemented the exclamation points in lines 40 through 55 must be removed and line

60 sust be deleted orx changed to comment status by the insertion of an exclamation
point. |

13
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A Faster Smallest Circle Program - (cont)

i —

2. Lines 80 through 145 provide for entry of data pairs from DATA statements rather

than froe the keyboard. Lines 125 thzough 140 provide a sample problem vhich can be
used to check operation of the program. Line 105 operating with the 999's in the
DATA statement in line 145 provide for termination of the input routine. The
printout on page 14 vas obtained using the problem in the data statements. Other
methods of accomplishing the same effect are discussed elsevhere in this issue.

3. Line 315 illustrates the use of an underline in a variable name. This vas
previously demonstrated in Stephen Gutknecht's arrov game program in V13N3P12.

4. The first statement in line 530 {llustrates a capability vhich is unique to TI

BASIC, vhere
PSN,1=1 in TI BASIC is equivalent to the statements PSN=1:1=z}

wvhich must be used in most other BASIC implementations. The technique is described
in the discussion of the LET keyword on page 2-63 of the TI-74 Programeing
Reference Guide. Similar statements appear in lines 380 and 405.

5. Several statements in this program illustrate a feature of the IF THEN ELSE
statement that is not videly used, namely that actions can include groups of
statenents separated by colons. Thus, for line 495:

495 IF D2>M1 THEN M1=D2:S=1:T=J

- 1f D2>M1 then M1, & and T are set to nev values. 1I1f D2<=M]1 no actions are taken and

control passes directly to line 500, Several examples illustrating the effect are
discussed on page 2-46 of the TI-74 Programming Reference Guide.

-*h‘-------‘----------ﬂ-—-------'-—__------ﬁﬁ-—--p-_--------------------——-------—*—--_

ERROR CODE DIFFERENCES BETWEEN THE CC-40 AND TI-74 - P. Hanson. While trying to

WNelvrari— e e T ————

| deaonstrate an alternate method
for deternining the end of the items in DATA statements I tried to translate a
routine vhich had previously been used successfully with the CC-40. I found that RY

program vouldn't wvork vhen directly translated. I eventually traced the problem to
a difference in the error code assigned for the error message *DATA error® for the
tvo machines. 1 proceeded to compare the lists of error codes on pages X-11 and K-
12 of the Compact Computer 40 User's Guide and page A-27 of the TI-74

Programning Reference Guide and found additional differences in error code
assigneents. 1 then compared the detalled descriptions of the error codes in pages
K-2 through K-11 of the Compact Computer 40 User's Guide and pages A-16 through
A-26 of the TI-74 Programming Reference Guide. The diagram on page 17 presents

the results of =y vork. DNote that:

. ®* 8Some error codes and error messages are the same; for example, "Bad Value"
" (code 04) and "Stac.. Jnderflov" (code 05).

* Some error codes are different even though the error codes and the detailed
descriptions are the same; for example, "Division by zero® which is code 34
vith the CC-40 but code 26 vith the TI1-74.

t In some cases, several error codes and error messages from the CC-40 have
been combined into a single error code and message on the TI-74; for example,
the "FOR/NEXT error® (code €) on the T1-74 is the composite of three separate
errors on the CC-40, "NEXT vithout FOR™ (code 06), "Illegal FOR/NEXT nesting”
(code 13) and "FOR vithout MEXT" (code 30). The obvious result of such
combination is that the error indications from the TI-74 vill not be as
definitive as from the CC-490.
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Error Code Differences betveen the CC-40 and TI-74 - (cont)

CORRESPONDENCE BETWEEN CC-40 AND TI-74 ERROR CODES

CC-40 Ti-74

Message Code Code Message
1/0 error ~ 00 ~——— e 0 1/0 ezxrox
I1llegal syntax 01 1l Eyntax
Expression too complex 02 2 Complex
String-number mismatch 03 3 Mismatch
Bad value 04 4 Bad value
Stack underflov 05 5 8tack underflow
:E;{Tlvlthn:t FOR 06 — ¢ FOR/NEXT error
ad INPUT data 07 7 Bad data
Invalid disension 08 .= 8 Bad dimension
variable previously defined 0% —— 9 Previously defined
Can't do that 10 10 Can't do that
Illegal after SUBEND 1l == 1l Line number error
Line reference out of range 12 —:- 12 Missing statement
Illegal FOR/NEXT nesting 13 -—-- 13 Not found
Missing RETURN from exror 14 —‘ ' 14 Bad program type
P:ogramtngt f.gund 15 '!’ 15 Protection error
Line not foun 16 16 In use
Bad line number 17 "’ 17 Not defined
Bad program type 18 ’ 18 Image error
Illegal in prograrm 19 ”’ 19 Flle error
Protection violation 20 "’ 20 Name Table Full
Subprogram in use 21 ”’ 21 Parenthesis
Varjable not defined 22 ”’ 22 Too long
Eﬁor in image ;3 ”’ 23 Bad Argument
Flle error 4 ’ 24 Extension alssing
Nape table full 25 " 25 Overflov "
Unmatched parenthesis 26 ||","" 26 Division by zero
Line too long 27 / 27 Contents may be lost
Name too long 28 / 28 Truncation
Bad argument 29 29 Break
FOR without NEXT 30 30 Initialized
BASIC extension missing 31 31 No RAM
Bad subscript 32 - / 32 DATA error
Overflov 33
Divisjon by zero M
Memory contents may be lost 35
8tring truncation 36
Break 37
System initialized . 38 ‘
Must be in subprogranm 39 =
Mo RAM in catridge 40 - .
Statement must be f£irst on line 41 “
Missing SUBEND 42
Data Errorx 43 -
Must be in program 44
RETURN vithout GOSUB 45
Syster error 126 126 System errox
Memory full 127 127 Memory full

The 1/0 Error Codes are the same for the tvo machines with the exception that the
ILLEGAL IN SLAVE MODE (code 254) is not listed for the TI-74. See pages K-13 through
K-16 of the Compact Computer 40 User's Guide and pages A-28 through A-31 of the

71-74 Programming Reference Guide. -
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LIRCLE THROUGH THREE POINTS -~ P. Hanson.

When work with the programming challenge on
VI2N4F26 required a routine for finding the
tircle which passes through three points I
locoked through past issues of Oour newsletter
for an existing program. I found one for the
TI=-57 on VZN1/2FP27,. It was written by Ingvar
Magnusson, and was originally published in the
Swedish newsletter Programbiten, The program
listing appears at the right. To run:

1. Enter X1 and press STO O.

<. Enter Y1 and press STO 1.
3. Enter X2 and press STO 2.
4. Enter Y2 and press STO X,

9. Enter XZ and press STD 4.

6. Enter YX and press STO 5.

7. Fress RST R/S and see R in the display.

NG e 3w
= L 1

B, Press RCL 4 and see XR in the display.

P+

9. Press RCL & and see YR in the display.

Conversion for the TI-%59 is straightforward since there
are corresponding TI-59 commands for each TI-%7 command,
The listing which $0l]lows provides for data entry with

the User Defined keys and printout with the PC-100. A 'y :
Printout for a sample problem appears at the right. To 4.
use the program: ' o,
“L.
l. Enter X1 and press x t. Enter Y1 and press A,
<. Enter X2 and press x t. Enter Y2 and press B. T aalaudzare »
. Enter XI and press x t. Enter Y3 and press C. 5. SEOICNEES 3

4. To solve press D.

00U Té LEL Q2T 32 T 054 02 02 081 48 F.if 105 0 Qg 2% a4 one
GOy 11 W 025 99 PPT 05% 43 RCL . 0% ©1 01 109 2= 13& ;%E c DE*
09: ne ﬁ?h Gz9 42 STD 0% 02 02 022 49 PRD 110 49 ppp lﬁﬁ ni P
gﬁ: gz KT 020 04 04 0%7 ¢& » 084 01 0] 111 01 0} 136 e ¢
G4 9% FRT 051 32 2¢ 0% 3% ROL 08% 33 xt 112 22 Inv 1% &4 pF
0us 42 70 03> 99 BRT 0%¢ O3 01 0% 85 + 112 49 PRD 140 G4 g
00¢ 6 ~an 022 42 10 QEG OS5 o 087 43 RCL 114 02 02 141 4% Fr
00" 32 %:T 0:4 0% S CE1 343 FCL 0 Q0 Q0 115 43 RCL 142 @k -
Q& 99 PRY (x5 91 RS 062 00 Qg 0SS 49 PRI 11€ 01 0 147 & EEJ
OGS 42 €10 Loe T LEL Ol e% . 0sa o7 o7 11V &4 Sun 145 E‘ G
. -.:.t.“j N1 01 GEJ.-. 14 L Gcd 32 FPUL 0%] 33 xi 118 04 (4 135 (,E 1::.
1y E! K. S 055 92 A eSS 0z 0> Q2 95 = 119 23 wi ]QT 05 ;
012 T¢ LBL 034 43 RCL Osé 9% = 0%% 49 PRI 120 8% ¢ 147 &4 pF
013 12 B 03l D4 04 0cT 4% ST 0% 03 03 125 42 Pro 148 04 (4
014 93 ADY 41 22 INV 0RE O Q& “09% 49 PET 122 02 @z 199 53 2
D1% 32 Wi 04z 44 sum O5¢ 44 sum 09 02 o2 123 44 cun 150 69 pF
0lé 99 PPTY 043 00 0O 070 O 0¢ 097 43 RCL 124 0= 0% 1% 0 O
017 42 STO 044 22 INV 071 42 RCL 09¢ 03 03 125 33 w2 152 85 fIv
018 02 02 045 44 SUM - @72 0> 02 099 22 INV 126 9% = 152 9] g-e
019 32 X!7 04 02z 02 7S 33 %3 100 44 Syun 127 34 [X 156 00 0O
020 99 PRT 047 43 RCL D74 85 «+ 101 01 0 128 32 %7 155 A0 0
021 42 STO 048 05 0% 0?5 43 RCL 102 43 RCL 129 02 2 15¢ 00 0
022 '03 03 049 22 INV 076 03 03 103 07 07 10 03 3 157 00 O
023 9% RsS 0S50 44 SUM 07?? 33 X2 104 22 INV 131 €9 pgp 15¢ Q0 0
024 76 LBL 051 0©O! 0] 078 95 = 105 44 SUM 132 04" 04 15¢ ag 4
025 13 ¢ 052 22 INY 079 42 STO 106 02 02 132 43 RCL

026 98 ApY 053 44 SUM oeo oOF o7 107 43 RCL 134 04 D4
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Circle through three points - (cont)

When operating without a FC-100 the Calculator will stop with the
radius of the circle in the display. Then press RCL 04 to see the »
Coordinate of the center of the circle (H) in the display, and press
RCL OS5 to see the y coordinate of the center of the circle (K).

For a conversion for the TI-74 the data input and data output routines
must be changed to accommocate the T1-74 and the associated
peripherals. For example, in the listing on the next page lines 10
through 70 are similar to the output selection routines uEed in T1-74
programs in earlier issues. A "brute force" translation of the
solution sequence can be obtained by designating variables A through H
to correspond to data registers ROO through RO7 of the TI-59., It will
2150 be helpful to designate a variable X to correspond to the display
register of the TI-59, Some example translations fcllow:

I-‘Stlpﬁ 055=-070 of the TI-59 program which calculate two progucts
(RO2 x ROl and ROO x RO3) and place twice the ditference in RO can be
translated into the statements on lines 220 and 22% of the EASIC
program for the TI-74,

P. Translation of TI-59 commands such as the EXC 01 at steps 081~
082, which exchange the contents of the display register with data
register ROl, cannot be directly translated since there is no
equivalent command in BASIC. One alternative is to use vyet another
variable in the BASIC program, say register Y, and write a sequence of
statements YV = X, X = B and B =Y, In this translation I substituted
®quivalent commands based on more thorough analysis of what was
actually being done in the program.

The reader is invited to compare other segments of the RASIC program

below with the TI1-%9 program-listing on page 24 and satisfy himself of
the equivalence of the two programs. |

10 R$="Circle Thru 3 Poi $RIPRINT #PNyXS:R 230 HsC#C+D#D

nts*PRINT AS:PRUSE 1 105 X$="Y (1) = °3 INPUT X 235 X=B:B=H

20 INPUT “Use Printer? Y $3B:PRINT #PNsXS:3 240 B=X#*B

/N "328 110 PRINT #PN 245 He=AsH

30 IF 28="Y*OR Z$='y'fHE 110 XS="X(2) = "I INPUT R 2350 X=Xs¥X+A#H

N PN=1 ELSE 100 $:CIPRINT PNy XS:C 2535 D=X#D

35 PRINT ®"Device Numbers 120 X$="Y (2> = *: INPUT X 260 C=xX#(

¢ "IPRUSE 1 $:D:PRINT $PNysXS:D 265 Bx=B-]D

40 PRINT "For the HX-100 125 PRINT 4PN 270 CaC-H h
0 enter 10“:PRUSE 1 130 X$="%(3) = *:INPUT X 275 B=B/G

45 PRINT "For the P(C-324 $:ELPRINT #PN;XS$:E 280 C=C/0 i
enter 12":PAUSE 1 130 X$="Y(3) = *":INPUT X 285 E=E+B .

90 INPUT "Enter device n $:FIPRINT 8PNy XS3F 290 F=F+(C

umber "3D$ 140 PRINT #PN 295 R=SQR(B#B+(L#()

S5 OPEN #1,D$,0UTPUT 200 AsA-E . 400 PRUSE ALL

60 IF DS="10"THEN PRIN 205 C=C-E ~ 410 PRINT #PNs" h = “3E

$1,CHRS (18) : 210 B=R-F 420 PRINT #PNy® k = "3f

65 PRINT #1:PRINT #{,RS 215 D=D-F 430 PRINT #PNs"* r = *"3R

?0 PRINT #1 220 G=C#B-AsD) 440 PRUSE O0:PRINT @PN

100 X$="X(1) = ":INPUT X 225 C=0+( 999 END

Lines 200-295 will be used in the solution of the programming
:hall.nge To ﬂw.ﬁ The 3“1-“;!:7- I‘.w'clt h: th&‘#.rc_ 4 oy wow ¢ fbﬂt&f‘:.

S - S e e e e e b S ﬁ-—-——ﬂ----ﬁ---—-—-ﬂ-—--—-——-——-—--—--——-——_---- T N B s S S S S S
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BEST FIT CIRCLE - At one time it appeared that we might need a

- routine for finding the best fit circle through four
Or more points in the solution to the programming challenge on |
VI1ZN4F2Z6. Appropriate equations are defined in William Kolb’e Curve
Fitting for FProgrammable Calculators. The "Circle Best Fit" program
in Maurice Swinnen's Statistical Library book (see V12N3F4) provides
an equivalent program in Sharp BASIC which is readily translatable
tor T1-74 RASIC. The resulting program listing is on page 27. A
complete set of prompts are provided. Sample problems are illustrated
in the right hand column on page 27.

Lines 10 through 70 provide for selection of the display, the FC-T24
or the HMX-1000 for output.

Lines 100 through 190 provide for data entry using the string input
techniques used in Maurice Swinnen’s books.

Lines 2Q0 through J70 are a direct translation from Maurice's book.

Lines 400 through 440 provide for output of the solution to the
display or to the printer based on the value of the variable FN which
was defined in line 30, The PAUSE ALL statement in line 400 combined
with & value of FN of zero causes calculation to stop as each
parameter is displayed when & printer is not used.

Lines 500 through 690 provide an ability to calculate points on the
defined circle. ’

Linee 700-770 provide for adding points to the input array for a
revised solution.

Tl PPC NOTES VI3N1IP.34

DIFFERENT PRINT AND DISPLAY FOR SOME TI-74/PC-324 CHARACTERS

In line 355 of the taper bore check portion of the Menu and Module
program on V13NZ2P21 Don Laughery wanted to use the right arrow

(ASCII 126, CTL 4) in the prompts to the user. To his surprise he
found that wvhile the code displays as a right arrov, it prints as a
tilde (~ ). He asked if I wvas avare of other situations such as this.
While vorking on another problem I stumbled on the paragraph at the
‘bottom of page 3-22 of the TI-74 Programming Reference Guide vhich
,dndicates that there are four ASCII codes for which the PC-324

printout differs from the TI-74 display:

ASCII Code Keystrokes Display Printout
92 CTL / ¥ \
124 CTL 1 1 :

126 CTL 4 ->
127 < space
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Best Fit

TI PFC NOTES

Circle - (:ont)

Program Listing

{10 AS="Best Fit Circle™:
PRINT R$:PRUSE |

20 DIM X(S0)»Y<(SO)

25 INPUT “Use printer? Y
/N "32% .
30 IF Z28="Y"0R Z$="y"THE
N PN=] ELSE 100

29 PRINT "Device Numbers
t*"TPAUSE 1

40 PRINT "For the HX-100
0 enter 10":PRUSE 1

45 PRINT "For the PC-324
enter 12":PRUSE 1

90 INPUT "Enter device n
umber “;D$

95 OPEN #1,D8QUTPUT

60 IF D$="10"THEN PRINT
$i1,CHRS(18)

65 PRINT #1:FPRINT $1.RS
70 PRINT #1

100 PRINT “End Inetut by

Entering E":PRUSE 1

110 N=}

120 K$="X = *

125 Y$="Y = "

130 INPUT XS XX$:IF XXS$=
"E'OR XX$="e"THEN 190
13% INPUT Y$:YYS:IF YYS=
"E*OR YY$="¢"THEN 190
140 X (N) =VAL (XX$)

145 Y(N)=VAL (YYS$)

150 IF PN=0 THEN 180

195 PRINT #PNsX8; X (W)
160 PRINT SPNsYSIY(N)
170 PRINT #PN

180 N=N+§{:60TO 130

190 N=N-}

200 S6=0:57=0:S58=0:59=0:

TO=0:Ti=0:U6=0:U9=0: ¥O=0
ty2=(

210 FOR I=1 TO N

220 U=X(I)iv=Y(1)

230 S6=56+U:87=S7+i8Y288

BS84+VI09=S9+YEYITOsTO+US

ViT1=Ti+]

240 Ue=lo+V#U2UUS={iS+{#
Va¥Y:¥0=YO+URUSU: ¥2eY2+VE
Vey

250 NEXT 1

300 RS=TO#T1~S62S8:R6=(S
7489) 68~ (U6+V2) #T1

310 R7=58#S8-59%T1tRE=(S
7+59) #S6~(US+Y0) #T11R9=S
6#S6-57%T1

320 1F R8=0 THEN PRINT *

Solution Undefined":STOP
330 SO=R7#R9-RS5#RS
340 H=(RS*RE6+R7#RB) 7 (2%S

)

350 K= (RSERB+RETRI) » (2125
D)

360 RA=2% (HESE6+K#S8) tBB=
(HaH+K2K) +T1

370 R=SAR((S7+S9-AR+BR)/
T

400 PRUSE ARLL

410 PRINT #PN:" h = "3 H
420 PRINT #PNs" &k = °"3K
430 PRINT #PNs* v = "3R
440 PAUSE O:PRINT &PN
500 PS="Predict v for x*
805 PRINT #PNsPS:PRINT &
PN

910 INPUT PS&" = "iXX$
920 IF XXS="E"(JR XXE="¢"
THEN 600

330 XX=VAL (XX§)

540 YY=SQAR (ABS (RE*R- (XX-H
)A2)) 4K

°50 PAUSE ALL

960 PRINT #PN)»X$; XX

570 PRINT #PN,YS$:YY

%80 PRUSE O:PRINT 8PN
990 6070 S10

600 PS$="Predict x for "
605 PRINT #PNsPS:PRINT &
PN

610 INPUT PSL" = *1YYS
620 1F YYS=“E"[OR YY$n"e"
THEN 700

630 YY=VYRL (YYS)

640 XX=SQOR (ABS (Re*R-(YY=K

- I*2)) +H

6350 PAUSE RLL

660 PRINT 8PN,YS:YY

670 PRINT #PN:X$3 XX

680 PRUSE O:PRIKT #PN
€90 60TD 650

700 P$="Add more data (Y
/N 2"

710 INPUT PS$:2S

720 IF 28="N"0OR Z%="n"TH
EN 999

730 PRINT #PN»)"Rdéitiona
1 Inrut Data®

740 PRINT #PN

750 H=N+i

760 6070 120

770 GOTO 120

999 END

VIINIFZ7

Examples

m

Best Fit Circle

X =
Y =

=L X
"
p—
-9

- K
]
-
n

- XK

9.357142857
0.948979592
v.u77611132

h
k
r

Predict v for X

X = 4

Y= 7.50164386¢
X= 3
Y = 9,431084137

Predict x for v

Y= 9
X = 14,02629%14

Rdditional Inrut Data

X= 12
Y= 11
X= 9
Y= 12

8.976331361
6.035502959
5,89669835

h
k
r
Predict v for x

X= 4
Y = 9,198915297

F iy

Predict x for v

Y= 9
X = 14,07366485°

19
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BIORHYTHMS ON THE T1-74 - A biorhythms program for the TI-93 was
published in the Volume 2, Number < issue of
Frogrammable Calculator News. Fage 2 of this issue notes that there
were errors in the listing at lines 210 and 338. When members asked
about & similar program for the TI-74 ] decided that the conversion
would provide another good example of tranelation from the TI-59 or
TI-95 to the TI-74. The methodology 1 selected was the same as for
the translation of the program 4or a circle through three points on
pages 25 and 26. The task was easier in this case because the TI-95
program was already using alphabetic addressing for the data registers
and the TI-74 translation simply assigned a letter variable to match

each TI-95 data regaister,
display register of the T1-9C.

TI-74 and some sample printouts follow,.

Frogram Listing

1000 AS="Bi1orhythms“"tFRI
NT RS:FAUSE |

1010 INFUT “Use »rinter?
Y’N “312%

1020 IF Z28="Y"[OR Z28="4"T
HEN PN=1 ELSE 1100

1030 PRINT "Device HMNumbe

rs:*iFRUSE t

1040 PRINT “For the HX-1

000 enter 10“:PRUSE 1
1050 PRINT *For the PC-3

24 enter 12":PAHUSE |
1060 INPUT "Enter device
nusber "3;D$

1070 OPEN #1,D8,0OUTPUT
1080 IF DPS="10"THEN PRIN

T 81yCHRS$(18)

1090 PRINT #1:PRINT &#1.HR

$:PRINT #1

1100 38="Birthday *:T$="

Today "1IS=" (mmdd.vevy)?
":IF PN=0 THEN PHUSE AL
L

110 DEG:Z=1:INPUT BSLIS
P}

1110 6070 1800

1140 PRINT #PN»BS&"
*3$DS:IF PN=] THEN PRINT
B

1145 E=X

1150 Z=23 INPUT TS&135DS$
1155 6070 1800

1190 PRINT #PN,TS&"

"3D8:IF PN=1 THEN PR

INT #1

1195 F=X

1200 G=F-E

1210 PRINT #PN+G3 "davs o
id*®

1220 IF PN=1 THEN PRINT

L}

1230 D8=* Days into cvcl

" ]

1240 P$=" % throudh cyvcl
' o

1250 M$=" Amplitude

1300 PRINT #PNs"Physical
Cvclet"

1305 X=5/23:X=X=INT(X) M

w¥iXs23%K

1310 X=X+, 1:X=]NT (XD
1315 HeX:1X=X/23:X=1000#X
1320 X=INT(X)1X=X/10:T=X
§1325 GOSUE 1700

1400 PRINT #PN»>"Emotiona
] Cuclet™

1405 X=G/28:X=aX~INT(X):N

X X228#X

1410 X=X+,1:X=INT (X
1415 H=X:i1X=X/28:X=1000#%X
1420 X=INT(X) 1 X=sX/710: T=X
1425 COSUB 1700

1500 PRINT #PNs"Intellec

tual Cyclet®

1505 H=G/33:X=X=-INT(X)IM

sX: X=33%X

1510 X=X+,1:X=]INT(X)
1515 H=X:XeX/733:X=]1000+X
1520 XN=INT(X):X=X710: T=X
1525 GOSUB 1700

1600 INPUT ®"Rnother solu

tion {Y/N)? "32$

1605 IF 28="Y"0OR 28="y"7
HEN 1610 ELSE END

1610 IF PN=1 THEN 1090 E

LSE 1100

1700 IF PN=1 THEN PRINT
#1

1705 PRINT #PN,»DS3H

1710 IF PN=1 THEN PRINT
1

1715 PRINT #PNsPS;T

1720 IF PN=1 THEN PRINT

The variable X was assigned to simulate the
A listing of the translation for the

$1

1725 M=INT(1000%SIN(360%

N> 71000 |

1730 PRINT &PN,MS3M

1725 1F PN=1 THEN PRINT

$1

1740 RETURN

1800 X=VYARL (D$):B=X:605UB
1950 X=0

1805 GDSUB 1950:IF XA T

HEN 1900 -

1810 XeX=INT (X):B=B=-X:¥=
10000%X%

1815 D=X:G0SUB 1950:X=15

81:IF X>=R THEN §900
1820 X=32:605UB 1950: X=B
$1X=2X/7100: B=X

1825 X=X=INT (X):iB=aB=-X:X=

JOO#X:C=X:IF X>=R THEN |

900

1830 X=13:60SUB 1950: X=B

:IF X>=R THEN 1900

1835 X1=365#D+C+31#B-31
1840 X=3:6DSUB 1950:X=B:
IF X>=R THEN 1960

184% D=D~1{

1850 X=X1+INT (D/4)

1855 Xi=INT(D/10O

1860 Xi1=,75+.735#X]

1865 Xi=]INT (X1

1870 X=X-X1

1895 ON 2 GOTD 1140,1190
1900 ES="Entry error: tr
y asain (Y/N>?%.

1910 INPUT ES:ES

1920 IF ES="N"0OR ES="n"T
HEN 1999

1930 ON 2 60TD 13100,1150
1950 TaX:X=A:RA=TIRETURN
1960 X1=Xi-INT(,483+2.3)
teBTD 1850

1999 END
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Binrhxthms for the T1-74 - (cont)

Sample FPrintouts

Biorhuthms Biorhythnms

Biorhythme l

Birthday 222,1954

Birthday 912.1953 Birthday 913.1946

]odav 901.1977

Today 602. 1988 Today 423,1%49

8392 days old

13419 dave old 953 dave old

I
|
l Physical Cycle: Physical Cycle: Physical Cycle:

L
Davs into cycle 10 Davs into cvele 10 | Days into cycle 13 |
4 throush cycle 43,4 : % throush cycle 43.4 % throush cycle 56,5 |
| Amr'litude 398 | Amrlitude . 398 fAmplitude =, 399
| Emotional Cycle: Emotional Cyucle: Emotional Cyucle:
Davs into cycle 7 Dave into cvcle 1 Days into cycle 24
% throush cycle 25 % throush cycle 3.5 % throush cvcle £5.7
Aerlitude . 999 Ame litude .222 fiar litude ~.782
Intgll,cﬁuil Cvele? Intellectual Cycle: Intellectual Cycle:
: Davs into cycle 21 Davs into cycle 29 Days into cycle 12
% throush cycle 63.6 4 throush cvcle 87.8 Z throush cvcle 36.3
Amrlitude -. 756 Amp litude ~. 691 Anplitude v 753

Eome comments on the translation:

I have not provided a copy of the T1-95 program. I you have not yet

subscribed to Programmable Calcul ator News YOou should do S0 as soon as
possible.

a&. Lines 1000 through 1090 provide for selection of the display, the
FC-324 or the HX=-1000 $oar output,

b. Line 1100 defines some string variables which are used more than
once in the program. )

C. Lines 1105~1195 are the equivalent of the LEL AA portien of the
TI-95 program (steps 0270 ¢+).

d. Lines 1800-189%5 are the equivalent of the LBL E’ portion of the
TI=-95 program. In this routine l tried to make a true "brute force”
translation. For example, with & value in the display register of the
TI-95 a STO B command is translated into B = X for the TI-74. '
Eimilarly, a FRC command in the TI-95 is translated into
X = X = INT(X) $or the T1-74, Where nesting of parenthesis was
involved it was necessary to define additional variables, e.g., X1, to
hold intermediate values as in line 1835 of the TI-74 program. This

is equivalent to the storage of nested values in the hierarchy
registers of the TI-5%® or TI-95.

<l
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Biorhythms for the TI~-74 - (cont)

. Lines 1900-1930 are the equivalent of the LEL MZ portion of the
T1-95 program and provide for input error recovery.

f. Line 1950 provides the equivalent of the EXC A command which is
used many times in the TI-95 program.

Q. Line 1960 is the equivalent of the LEL MI portion of the Ti1~95
program. ¥ you are going to pursue this brute force method of
conversion you should be sure you understand the conditions at the
call and return for this subroutine.

h. Lines 1700-1740 are the eqQuivalent of the LEL BE portion ot the
TI-95 program. Lines 1725-1730 are not inm the T1-95 program. They
were added to provide the “Amplitude” output for each cycle. 1 have
found that parameter tc be of interest to people to study biorhythms.
The mechanization is equivalent to that in the Eiorhythms program
(LE-21) in the Leisure Library module for the TI-59.

i. Lines 1600-1610 provide the capability to obtain a second

solution without going back through the ocutput device selection
routine.

_-——----—--——--———--n_———_—-—-——-—l———-q——_—--——l-----q———--—-—-—_-—_--—--———_‘—-—h

TI PC NOTES V13N4P3
HAKE YOUR OWN PAPER FOR THE PC-324 - Carl Rabe vrites: 1 recently purchased a

PC-324 printer and {mmediately noticed the
paper problems that you vrote of {n V13N! (short rolle and high cost). So, I toock a

large roll of TP-30250 paper for the PC-100 and put it in the vise. With 2 nev fine
toothed hack sawv blade 1 carefully cut off the end of the roll to reduce it to a
vidth of 2 1/4 inches. After cutting It off I rubbed the new edge on a cloth to
Iemove dust and smooth ft a little. 1 used a small halrpin to start a roll. 1
rolled the paper tightly into aa roll about the right size to Just £it in the back

of the PC-324. I was able to put about fifteen feet on a roll. So far it has
vorked fine in the PC-324.

Editor's Notes: The contrast on some sample printouts received from Carl is about
the same as that obtained with normal PC-324 paper. The contrast is decidedly
inferior to that obtained with Radio Shack Catalog No. 26-3592B paper. As noted in
V13N3P24 the improved contrast only occurs vith the catalog number vith a "R"
suffix. There is stil]l some "no suffix" paper and some "A" suffix paper still on

the shelves of Radio Shack stores, so be sure to look for and get the "B" suffix.
The price is the same.

"Carl also vrote that he vas going to try to suspend the rest of the PC-100 paper
roll horizontally in a small cardboard box to put behind the PC-324. He vwill feed
the paper into the back of the printer with the cover slightly ajar. He hasn't
reported on the results yet. o0f course, that approach is similar in concept to the
retractable spindle provided vith the Hx-1000 Printer/Plotter.

1 have searched for larger rolls of 2 1/4 inch vide thermal paper, but so far have

only been able to £ind the blue printing version. Has any member found a source of
black printing 2 1/4 inch vide paper on larger rolls?

_--------ﬁ--_-__------“--—-‘---------------------------—-------------------------‘---
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'TI PPC NOTES V13N2P19
A "MENU AND MODULE" PROGRAM FOR THE TI-74 - D. Laughery and P. Hanson

One of the attractive features of the TI-9S is the built-in file
system capability wvhich permits the user to store programs and data

Cartridge. The result is that the user can build a library of
programs which can be easily accessed. The Radio Shack Model 100
ocffers a similar capablity where one can maintain up to nineteen data
files or BASIC programs in the user RAM at one time. A menu screen
provides immediate access to any of the files or programs. The
softvare cartridges provided for the TI-74 provide a similar kind of
menu driven access to a variety of programs, but no such capability is
built-in for user~generated BASIC programs. How might we develop a
capability to store a several BASIC programs simultaneously in user
RAM of the TI-747? We could s8imply write the various routines in
sequence in user RAM and access the desired routine by

* using RUN statements with line numbers to enter the program at
the appropriate location, or by

* providing a menu in user RAM with access to the appropriate
routine through the use of ON-GOTO or ON-GOSUB statements.

Both of those methods have the disadvantage that the user must use
care to keep track of the variables and the dimensioning of varjables
in the various routines to avoid conflicts. A better solution is to
use menu driven subprograms. A sample program vas wvritten to
demonstrate the concept. The sample program:

* Displays or prints a directory of the subprograms available vhich
vas modeled on that used in the softvare cartridges.

* Demonstrates the use of argument lisfS%with'CALL statements and
parameter llsts with SUB statements to provide transfer of data
betveen several subprogranms.

* Demonstrates the call of one subprogram from within another.

* Runs Don Laughery's confidence limits and taper programs which
are described elsevhere in this issue. h

* Provides subprograﬁs to enter a series of numbers, calculate

some statistics on the numbers, and sort the numbers using a
heap sort technique.

The program listing appcars on page 21. Comments on the details of
the program follov: | |

«-Lines 100-195 mechanize the menu function. The

dimension statement at line 100 is needed to permit Z

transfer of array data between three of the module CONF Confidence Bounds

programs. The accept statement at line 120 converts TRPER Bore check w balls
all alphanumeric input to uppercase to ensure ::f:T :i:‘tﬂl;ﬂ: ares
compatibility. with the call statements to follov. The INPUT Vector Entrs

call statements for the S8ORT, STATS and INPUT $TATS Vector Statistics

subprogram modules include argument lists to permit DR 3iesor Sorting
transfer of data between the subprograms. Additional

modules can be added by adding similar IF...THEN CALL...

statements betwveen lines 120 and line 195. A printout

from the DIR subprogram appears at the right.
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TI PPC NOTES V13N2P20
"Menu and Module" Program for the TI-74 - (cont)

GOSUB statements.

Lines 300~450 are a4 subprogram by Don Laughery for Performing taper

bore check Calculations. The routine is described in more detail on
Page 18, |

Lines 500-580 are a subprogram which Calculates the areg enclosed by a

humber of vertices. The routine is eéssentlially the same as that on
V1IN2P22.

Lines 600-650 are 4 subprogram which is called by five other

subprograms (CONF, SORT, STATS, INPUT angd DIR) to provide Printer
setup if desired. The argument PN is needed to pass the variable
which defines vhether to print Or display between the calling
subprogrfams and the PRINT subprogram.

8223408449
X€2) ,16316447%
X(3) .43%5279735)
X(4) ,3233738B121
X(3) ,1733442624
X(6) ,376540%918
K(7) .6272445458
K(8) .4822732445
X(9) .919600524¢
X100  ,29828705

subprogram, in this demonstration by the INPUT
subprogram. It ig not necessary to use the same array

Lines 900-990 are a Subprogram which pexforms a heap

S80rt on a one dimensional array. The routine is nin

+ 163164479
Hax » 919600524¢
Mean « 4821649092

]
3
$.0. » ,2%72322¢52
=
=

RMS « 3404022521
RSS 1.708901969

Sorted List:

163104479
o 1733442624
« 29828205

+ 8233738121
+4352797351
822732445
» 9765405918
6272445458
+ 8225408469
« 9196005246

The sample printout at the right fllustrates the output
from use of the INPUT, STATS and SORT subprograms.

ui&nes 1000-1099 are a subprogram which either prints or
displays a directory of the Subprograms in the nenu,
Additional DATA statements should be added between

added. The null string for the data in line 1098 is
used by line 1020 to detect the end of the directory.
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V13N2P21

"Menu and Module" Program for the Ti-74 - (cont)

Program Listing

100 Pim X Q1o 335 NsB-RIANC=ASINC((RI-R 625 PRINY “PL324y use 12 TEF -1

105 DISFLARY “Enter DIR ¢ 27/ I HX1000s use 10":PAUSE 912 k=X

¢ disrlay Qirectory” 340 DF=2¢ ((R+R18SIN(RANS) 4 914 GDSUE 960
110 PHUSE 3 Y&TAN (ANG) +R1+#C0S (ARE)Y) 630 INPUT "Enter dovice 916 MWEXT L
115 DISFLRY "Frofram Nam 45 DISPLAY USING 410:DF Misber "I ®ig L=}

e2"}

12¢ RCCEPT AT WIS)VALIDAT

ECUALPHA) s A

12 1F AS="TAFER*THEN CH

LL TAPER

130 IF RS=“CONF"THEN CAL
L CONF

3% IF RS="RARER*THEM CAL

L RRER

140 JF R$="SORT*THEN CRL

L SURTC(N) s X O

14% 1F RY="STATS*"THEN CA

LL STRTS((N)« X))

150 IF A%x"INPUTYTHEN CHR

LL INFUT Ny RO

195 1F RS="PRINT*THEN CH

350 DISPLAY USING 420.2*
ANG

355 DISPLAY "1sdia~Derth
r2slerth~Dia/s3xNew *}
360 ARCCEPT VALIDRTE (*123
ISIZE(1) o X

33£S DN X CDTD 370,3%0,32
9

370 INPUT "Enter Srecify
¢d Lerth “37

375 DPIshF=-28 (TeTAN{(RNG))
380 DISPLAY USING 4303DT
17

38% GOTD 35T

390 INPUT “Enter Srecifi
¢d Diameter ";DT

635 OPEN 01,08, 0UTFUT

640 IF DS="10"THEN PKINT
#1sCHRE (18

6435 PRINT #1

$50 SUBEND

700 SUBR INPUT(N+XO))

705 REM Vector Entry Rou
tine

710 CARLL PRINY (PN)

715 INPUT “Number 0F ole
aents? “IN

720 IF W)>100 THMEN 710
72% FDR 1=] TD N

730 RE="X("LSTRE(DHL")y *
735 INPUT RS4"= 2 =;3X(1;
740 IF PN=1 THEN PRINT &

920 FOR M=N-1 TO 1 STEP

-1

922 BEX(M+1)iX(Me1)=X (1)
924 COSUE 960

926 NEXT M

928 PAUSE ALL

930 PRINT #FNy"Sorted Li
st:”

932 1F Phel THEN PRINT &
]

934 FOF I=] TO w

936 PRINT 8PMIX (D)

938 NEXT |

940 IF PN=] THEN PRINT &
310LOSE 1

942 PAUSE O

LL PRINT 295 T=((DF=-DT>,2>/TRN(RN 1:R$: X CID 944 SUBEX]T

190 IF AS="DIR"THEN CALL ! 745 NEXT 1 960 REM Subrout:ne
DIR 400 DISPLAY UEING 4407, TS0 IF PNl THEN PRINT & $62 1=

19% 60TG 115 ) 14 1t CLDSE #} 9c4 J=]«]

20U SUE CONF 405 607D 355 7% PRUSE © 96€ IF JI>m TMEWN 97H
205 RE™ Calculation of ¢ 410 IMAGE FACE Dln=tes.d 790 SUBEND 968 IF J=m THEN 972

onfidences J. Laufhery
2/E/E9

210 KEM Adarted from rav
¢ 59 of Febd 1989 Qualityw
21% CALL PRINT(PN) s PAYSE

e

420 IMAGE INCL ANCLE= &%
§. 68404 DEC

430 IMAGE DIR=444.¢088 R
T S84, 8048 DEPTH

800 SUE STRYS(N'XO))

B80S REM statistics for V

ector Elements - adarted
from V11K3P21 of T! PPC
Notes

970 IF X(J+1)OK(J»THEN J
=41

972 IF EosY. (J.THEK 978
974 X(l)=X(J)i]lx]

976 GDTD 964

ALL 440 IMAGE DEFTH= S48, 844 $10 CRLL PRIKT(PN) 97 X(l)=p
220 INFUT *Por, % dounde ¢ AT #8¥.8498 DIR 815 MINs=X(1)IMAX=X (1) 980 RETURN
d by Samrle? “3P 450 SUBEND 820 FOR I=! TO N 990 SUBEND

22% IF #N=] THEN PRINT @
1'P:" percent confidence
“tPRINT ¢!

230 IF PH=i THEN PRINT #

00 SUB ARER

S0% REM fArea Finder from
VIINZPZEZy T] PPL Notes
10 bIm X(GH Y (3D

B25 S1=514X(])

830 B2=52+X (1) #X (D

B35 IF XC(I)SHMIN THEN NIW
sX(])

1050 SUE DIk

1005 REM™ Jarectery of Pr
CfTEME

1010 CALL PRINT (PN

1r"Samr le Con¢" S15 INPUT *Number of ver 640 IF X(I)>MAX THEN MRX 1013 PRUSE AuL

IPRINT 41 tices? "IN sX (] 102C READ AS:IF AE=""THE
240 PxF/I0L S20 IF NC3 DR N>30 THEN B4YS NEXT I N 1030

245 ¥=i-p 51% 850 PRUSE ALL 102% PRINT #PN+RS:C0TD 1

250 FOrk w=3 TL 100

60 1F N>1% THEN N=N+4
270 CONF2= (INY {10008 (1~¢
PANENEXR (P (H-12))00) 710
0o

280 IF Pu=D THEN DISPLAY

°2% FOR 1=1 YO N

930 INPUT "X("$£STREC(IHL"
In? XD

935 INPUY "Y("4STREC(I)L"
In? 1Y

540 NEXT I

855 PRINT #FNs"Min = 7
MIN
860 PRINT #PNs"Max =
MAX
BET PRINT #PNy"Mean = *;
$1/N

020

1030 IF PN=]l THER PRINT
#1:CLOSE #1

1035 PAUSE O:SURBEXIT
1040 REM Listing of Subp
rOYTARNS

}"Samrje = "IN, "COne = * D47 X(Ne1)mX(1)3Y(N+}i)nY 870 PRINT #PN1"5.0. = * 1091 DRTR CONF CLonfigen
sCONFZ:GOTD 290 (1) SAR ((S2~-31881/N) 7 (N=1)) e Bounds -

28% PRINT 81»K:CONF2 950 S={ - B7S PRINT 4PN, "RMS = " 1052 DATA TRAPER Bore che
290 MEXT N 355 FOF 1=1 TO N $OR(S2/N) ¢k w bails

26% SUEEND 560 SSex (IDaY(iel)aN (] 880 PRINT #PN/"RES = *3 1093 DHTR RREA Fing »o)
300 SUEF THRPER 1)eY(D) | SOk (82 yIOT avtes

305 REM Tarer bore check
v Don Lausheryy 2716/8¢
310 DEG:PAUSE ALL
315 INPUT *"Larse Ball i
a.=? "3DitR1=D1/2

96T NEXT |

5?70 PRINTY *firea = "35/2
375 PRUSE

980 SUBEND

600 EUB PRINT(PN)

BEY IF PN=! THEN PRINT &
11CL0DSE &t

890 PRAYSE O

895 SUBEND

900 SUB SDRYMNIX ()

1054 DATA PRINT Printer
Control

105T DATH INPUT Vector E
ntry

105¢ DRATA STRATS Yector §

320 INPUT *Small ball di 605 REM Printer Contro) 902 REM Hear sort adarte tatistacs

&,=? “31D2iR2=1z/2 Routine d from rave 137 of Sert 105? DATR SORT Vector &
325 INPUT *Dim from face 610 DISPLAY *Use Printer 1980 Creative Comruting orting

to larse ball=? *tA:R=R ? "3 904 RENM Also see VION3P] 1097 DARTA DIk  Director

+k]
330 INPUT "Dia from face

to small ball=? “tBiE=}
+R2

61% RCCEPT AT (1€)VALIDAT
E (URLPHR) ¢ RS

620 IF AS="Y*THEN Phxj £
LSE €30

3-16 of T1 PPLC Motes

906 CALL PRINTC(PN)

908 M=N

910 FOR L=INT(N/72>TO 1 &

-~

v
1098 DATR **
1099 SUBEND

rAy

Real Estate/Investment Library Module for the TI-59.
Quick Reference Guide is available.
five dollars to TiI PPC Notes.

The pocket-sized
The full-sized book is not. 8Send

L N N F Ew
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TAPER BORE CHECK ~ Don Laughery.

This is one of
the options in the "menu and module™"
TI-74 demonstration program on pages
19-21. The program listing is lines
300 through 450 on page 21. The pro-
gram solves for taper bore parameters
given input of the diameters of twvo FJ- DF - - 4
precision balls and the dimensions
from the face to the top of the balls
vhen placed in the taper bore. See
the dlagram at the right. The larger - A
ball's diameter must not exceed the R
face diameter times the secant of the e
half-angle. The smaller ball's dia- 4 - '
meter must be larger than the exit ‘7-_
dlameter times the secant of the half-
angle. . The dimension from the face

to the top of the larger ball is —— - o1
negative if the ball projects above
the face. To check your entry of the 4
program use the following sample . |

problem:

Large Ball Diameter = 1.0625

Small Ball Diameter = 1.000 61—

Face to Large Ball = 0.410

Face to Small Ball = 2.950

Then, the Face Diameter is 1.0860 and
the Included Angle is 1.4274 degrees.

*----——------——---—_—_-—------——-—-—--—_—--—*—-—--__“_—--—-__H—

an integrated coordinate geometry
progran designed for land survey calculstiona. It performs traverse, inverae,
intersections and resaction. The integreted program has the sbility to store and
reacall coordinste pairs by your chosen name/number or automatic consecutive numbers.
More than one coordinate pair with the same name, such aa TANK’ can be resident in
menory because only points stored with the sutosatically attached current job code
are normally viaible.

field steking celculations include stationed horizontel curve (offset froa
centerline, tengent, chord, secent), stetioned vertical curve, stationed staight
grade, vertically offaset EDN reduction, and triangle aolutions (ass, sas, asa, ssa).
~“Printer output end cassette tape storsge of named/numbered coordinates is also
possible.

The progrea is currently sveilable on a module for the TI-74 for ninety dollers. It
expected to be evailable on & module for the TI-95 in the near future st the sare
price. For further inforsastion write to Ron W. Hardy, 2879 Lassen Ct., Las Vegas NV
89122, or call (702)-4%59-4312.

Editor’s Note: This announcement does not constitute en endorsement by our club. . It
is provided for the possible use of seabers who are surveyors. If you decide to
purchese the prograr pleese consider writing an evalustion for publicstion in a
future issue.

iR R R i L R R R O T T A —
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CALCULATION OF CONFIDENCE BOUNDS ~ Don Laughery

This program is one of the options in the
"menu and module" program for the TI-74 on
page 19. The program is an adaptation of a

95 erercent confidence

program in Gerald Hurayt's article "Bounded © Bawrde Lonf
by Extreme Values" which appeared on page 59 007
of the February 1989 issue of Quality. The .04
program generates a table of sample size and e
confidence interval for a given confidence 044
level. A listing of the adaptation of the -g:
program for the TI-74 appears as lines 200-295 T 0BE
of the "menu and module" program. The print- - 101
out at the right is for a 95% confidence level. : lie
152
Editor's Note: This program is of particular 3y
interest for the demonstration of two BASIC "7
language features. The first feature is the R4E
changing of the increment in a FOR-NEXT loop . ol
vhile the program is in operation. You might L6658
think that one could simply do this by writing : 'ﬁg
a statement FOR N = 3 TO 100 STEP J with J set c e0s
at one at the start and changed to another - 842
value at an selected point in the loop. oy
Unfortunately, the typical BASIC implementation 917
does not respond to that seguence. One method : o
of accomplishing the same thing is illustrated ‘e5y
in line 260 of this program wvhich advances SRS L

the value of N an additional four digits each
cycle when N is greater than 15.

The second feature is unigque to the BASIC implemented in the TI-74 and
the CC-40. Don had observed that the execution time seemed to
increase as the program proceeded through the table. The effect can
be readlly observed during a the printout of the table, where the
executlion time for the rows with a sample size of 60 or greater is
substantially longer than for rows with the sample size less than 60.
At first I thought that a some sort of sneak loop had been mechanized
vhich caused a time delay; howvever, once I had convinced myself that
vas not the case I proceeded to identify an interesting idiosyncrasy
of the TI-74 and CC-40 BASIC implementation--the method of calculating
a number rajised to an integer power is dAifferent for integers of 59
and above than for integers of 58 and belov! A similar characteristic
is evident with the TI-95. Details appear on the next page.

_----"---‘___-—__----—-r---------'_'----“"_-----_'--------*_----------—__-

Tl PPC NOTES V13N2P10O

J

ENTRY OF NULL STRINGS - V12N3P4-6 revieved three books co-authored
by Maurice 8vinnen vhich provide a vide range

0f BASIC programs vhich are easily converted for the TI-74. The

programs vhich require aultiple input accept the input as string

values and convert the string values to numerics internally using VAL
commands. This permits termination of the input by entering the

letter "E". 1In V13N1P28 the editor reported that the input of a null
string to signify the end of input data wvas more convenient than the
input of "E" as in the Svinnen programs. Maurice vrites that he

considered that method for his books, but the version of BASIC used in
the 8harp machines will not accept a null string input.
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AN ANGMALY IN EXPONENTIATION WITH THE TI-74 AND CC-40 - Palmer Hanson. I suspected that the change in
execution time of the tonfidence limits progam at
higher values of sample size might be associated with the exponentiation function. I wrote the short

program at the upper right to determine the execution time for 100 calculations of an argument raised to
different powers. 1 ran the program with arguments of 0.95 and 2 with the T1-74, CC-40 and Radio Shack
Model 100. 1 also ran a similar program with the TI-95. The execution times in seconds were:

T1-74 £C-40 Model 100 T1-95
N 2 .95 2 .95 2 .95 2 .95
——
---- -~ -- -- -~ -- -- -- -- I INEUT YN *5n
2.5 30 34 48 48 23 34 34 38 s pR L=l Te
4 NEXT 1 |
10 3 4 3 5 2 4 5 7 5 607C ¢
b ENI I
30 5 11 7 16 3 6 8 14
50 10 18 13 26 5 7 12 21
58 1 21 16 30 5 : 13 23
JOINFLY "Nz "ipn
55 31 3% 48 4B 5 9 14 2 2 pas| "
3 FOR I=] TL N
70 30 36 47 43 5 9 16 26 M
& FRinT P
? PRUSE
100 30 36 46 46 6 9 34 38 L RRUSE
200 20 25 45 47 7 10 3% 33
300 31 36 45 47 oV 11 37 39

For integer exponents the execution time on the T1-74 and CC-40 increases more or less (within my timing
errors) linearly over the range from 10 to 5B, The execution time for non-integer exponents (2.5) and
for integer exponents above 59 is a constant., By contrast, the execution time for the Model 100 and
integer exponents increases linearly over the range shown (and continued over extended ranges as well),
but showed a much longer execution time for non-integer exponents. The execution time for the TI-95
increases linearly up to an exponent of 100.

1 then compared the values obtained with three sethods of exponentiation, 0.95°N, EXP(LN(,95)#N), and the
short program at the lower right which would find the product of N values of 0.95. 1 found that for
integers of N of 58 and below the value of 0.95*N agreed with the product of N values of 0,95, but for
integers of 39 and above the values of 0.95*N agreed with EXP(LN(.95)#N). These results support the idea
that for integer values of N the calculation of A®N is calculated differently depending on the value of
N. The product sethod of evaluating A*N where N is an integer was apparently used for small N to improve
execution time. But, why does the change in method occur between N of 58 and 597 The table above shows
that execution time is longer for an argument of 0.95 than for an argument of 2. With an argument of

- 987654321 the execution time with N of 58 or 59 are the same, 39 seconds with the TI-74 and 53 seconds
with the CC-40. Thus, the change in calculation method corresponds with the point at which the

_F?P(LN(A)GN) solution becomes the faster method.

The Model 100 calculations do not follow the same pattern. The calculation of A*N by the three methods
typically yields small differences between the three methods. For the TI-95 the situation is even more
complex with agreement between various sethods of calculation seeming to depend on the range of values

used for the argument. I will try to cover that in sore detail in the next issue.

In the process of this investigation I also found that for negative arguments and integer exponents the
T1-74, the CC-40, and the TI-SS all calculate AN properly. VBN3P16 reported that Charlie Williamson had
noted that the HP calculators properly evaluated a negative nuaber raised to an integer power. VIIN4PI9
discussed the different responses of the TI-59 and T1-95 for povers and roots with negative arguments,
but only hinted at the capability to raise a negative nusber to an integer power. Somehow, ! failed to
make that observation in over five years of experience with the CC-40,

e i il L L L R A O O S ——
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MORE ON INTERFACING WITH PERIPHERALS - P. Hanson. Scott Garver also asked if any-

one had successfully used the CC-40 hex-bus
RE-232 interface with the TI-74 to obtain an 80 column printout capability. 1
replied that Maurice Svinnen had told me that he had done so0. To verify the
capability I used the interconnecting cable that Maurice defined in V12N3P23 to
connect my TI-74 to the HX-3000. I used a serial cable based on information in the
Jan/Feb/Mar 1984 issue of the TISOFT nevsletter to connect the HX-3000 to an old
Radio Shack Model VII printer. The serial cable vas

DIN Plug (Model VII) DB-25 Plug (HX-3000)
Status 2 20 Data Terminal Ready
Ground 3 1l Protective Ground
Data 4 3 Recelve Data
Not' Used 1 NC 7 8ignal Ground

4 Reguest to Send
6 Data Set Ready

vhere V1ON1P8 noted that the connection betveen pins 4 and 6 vas not in the TISOFT

documentation, but wvas found by trial and error to be needed to enable printing vith

the CC-40, the HX-3000 and the Model VI1. VION1P8 also reported that 1 had to
include a prograsmed delay loop after every print statesent to provide a proper
printout. I discussed the problem at that time at some length vith Maurice. He
could only speculate that my HX-3000 had an internal problem. I daid not return it
for zepair. With the TI-74, the HX-3000 and the Model VII 1 obtained the same

printout of a 68 column loan payment schedule that I had used to demonstrate the CC-

40 and the HX-3000, but again, only by including the programamed delay loops.

While I vas examining CC-40 and TI-74 interface compatibility I also connected the
CC-40 to the PC-324 using gender changing pins at the TI-74 end of the interface
cable defined by Maurice Svinnem in V12N3P23. The PC-324 operated satisfactorily
vith the CC-40. I jumped to the conclusion that I could use the modified cable
vithe CI-7 Cassette Interface to provide a long-desired recorder capability for my
CC-40. I couldn't make it vork, and I don't knov vhy. |

In V12N3P23 1 reported that I had used Maurice's cable from V12N3P23 to connect the

TI-95 to the HX-1000 Printer/Plotter. I successfully demonstrated printing in both
the normal and compressed mode. It appeared to set graphics mode {softwvare control
code 019) but I could not successfully send the graphics mode commands. 1 could
send softvare control code 017 and return to the Text mode.

All of this raises some gquestions on the various uses of peripherals:

1. Page 34 of the RS232 Users Manual describes a parallel port cabling option
for the HX-3000. My HX-3000 does not have that option installed. Mas anyone used
an HX-3000 with that option?

2. When I opened my HX-3000 I noted an "edge connector” on the board vhich looked
like it vould accept an external connector. Has anyone modified his HX-3000 on his
ovnh to implement the parallel port option?

3. Has anyone successfully used a TI-95 to plot on the HX-1000?

4. Has anyone implemented a magnetic recorder capabllity with the CC-40?
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INTERFACE INFORMATION FOR THE TI-74 AND CC-40 - B. V. Tackach of Wahroonga, Nev

T T South Wales, Australia. The
enlightening discussion of cabling to connect the T1-74 vith the cC-40 peripherals

in V12N3Pl3 vas a little confusing. The numbering and lettering of the TI-74 and
CC-40 hex bus ports was not consistent vith the pin numbering used by TI in its
various applications notes and user manuals. In addition some additional

information is needed for successful use of the CC-40 peripherals with the TI-74, or
vith the CC-40 for that matter.

Relative Pin Position Diagrams

¢ 0 0 0 0 0 0 0 0 o O o0 o0 o

1 2 3 4 5 6 7 8 9 10

TI-74 DOCK-BUS Interface CC-40 HEX-BUS Interface

DOCK-BUS/HEX-BUS Interface Cable Connectlons

M

| TI-74 DOCK-BUS CC~40 HEX-BUS
Description mm Signal Pin
PO 1¢

System power distribution - output

Systee pover distribution - input Pl 2%

Data bit - least significant bit DO 3 D0 Data-LSB 1

Data bit D1 4 D1 Data 2

Data bit D2 5 D2 Data 7

Data bit - most significant bit D3 6 D3 Data-MSB 8 |

Handshake - 1/0 timing control line HS5K 7 HSK | 5

Bus Available -~ I/0 traffic control line BAV 8 BAV 3

Syster reset line RESET| 9t

Common ground line - GND i 10 GND { 4
Protect Gnd 6%

Notes:

~» 1. Pin numbers marked with an asterisk are not connected when DOCK-BUS and HEX-BUS
are interfaced. ’

2. CAUTION! Pin #1 of the DOCK-BUS is at +6 volts, supplied by the TI-74. Pin §2

Is used to supply all DOCK-BUS peripherals from a common power supply. This is
not supported by the CC-40 systen.

3. The Protective Ground (pin #6 of the CC-40 HEX-BUS should not be joined to the
floating reference pover line (pin #10 of the TI-74 DOCK-BUS).
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Interface Information for the TI-74 and CC-40 - (cont)

_—__-—__

Device Numbers for CC-40 Peripherals.

HX-1000 Printer Plotter S8vitch Selectable 10 to 11
HX-1010 Printer 80 Internally changed 16 or 17
HX-2000 Wafertape Was not released 1l to 7
| HX-3000 | RS232 & Parallel R§232 - Internally selectable 20 to 23
Parallel - Internallly selectable 50 to 53
QD-01 Disk Drive by Mechatronic 8

Note: 1If the TI-99/4 Impact Printer Model PHP2500 is used on the parallel port of

the HX-3000, the RS-232 board in the Printer must be removed. Refer to Appendix D
of the printer manual.

Device Numbers for TI-74 Peripherals

T 7 I S Y T
‘ 0

Reserved for RESET-ALL

PC-324
QD-02

Printer
Disk Drive

12
8

by Mechatronic

Editor's Note: The TI-74 DOCK-BUS pin assignments are consistent with page 17 of my
TI-74 BASICALC Technical Data Manual. The CC-40 HEX-BUS pin assignments are
consistent with those in my HX-3000 RS232 Users Manual., 8ome of the confusion
resulted from Maurice Svinnen's definition of the hex-bus interface by "looking into
the cable™ not by "looking into the device". Other information which is helpful in

the construction of a cable betveen the the TI-74 and a cC-40 peripheral includes
the color coding of the viring in a Hex-bus cable:

Pin Color Pin Color
1 grey > brown
2 yellov 6 green
3 red 7 black
4 orange 8 blue

I still have four of the sixteen inch cables vith a hex-bus connector at one end.
Send one dollar if you vant one.

~.Finally, I remind our members that the connection of the TI-74 to CC-40 peripherails
~ has not been approved by TI, and may result in loss of varranty., . |

_ - -------------ﬁ--p----—---ﬁ-------—--------_---------_-—-—--—----------------------u_

EXTENDED PRECISION PROGRAMS FOR THE TI-59 - V11N2P25 announced that Robert Prins
had compiled a 98 page treatment on
extended precision programs for the TI-58 and TI-59. Robert reports that he has, .
three copies remaining. He vill sell each copy for ten dollars including shippihg.
He suggests that you write first to confirm that copies are available. His address

is in the item at the bottom of page 17. 1If you are into extended precision
Calculations for the TI-59 you should get a copy of this. ¥

3!
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THE USE OF DATA STATEMENTS T0 STORE INPUT DATA
Carl Rabe included a routine for reading input data from
DATA statements in his latest smallest circle program. This
technique is valuable 1f user is planning to process the
input data many times, or as a means to provide a "canned"
test problem vith a program. The first program at the right
contains essentially the same routine. The routine senses

the end of data by recognizing the 999's in line 520.

Another vay of accomplishing the same thing is with an error
processing routine such as that used to provide a test case
in the CC-40 sorting program on VION3Pl14. The second
program at the right is simllar to the routine in the
sorting program. The program uses error code 32 (DATA Error)
to sense the end of DATA statements. It vas during the of
conversion of the routine from the CC-40 to the TI-74 that I
discovered the differences betveen error codes described in
more detail on pages 16 and 17. The idea for this method
originally came from an article in Codevorks.

While working on the reviev of the error codes I recognized
a fundamental deficiency in this method. It assumes that
error code 32 i{s the result of the "Out of data® condition,
but page A-18 of the TI-74 Programming Reference Guide
shovs that other problems in DATA statements can generate a
. code 32, If you change the DATA statement in line 510 by
inserting an alphabetic character after the first 5, say
such that the statement reads "DATA 5A,8.7,99.6, ... " then
code 32 vill be generated, the input from DATA statements
vill terminate, and the routine will indicate that only six
of the eleven data pairs will be read. Thus, the
ternination of input from DATA statements by use of the
error processing routine can result in the omission of
desired data if there are faults in the format of the data.
This wvould seem to allov the use of the method for ®canned
data® for test problems; but, since there are better methods
for reading input data from DATA statements there doesn't
seex to be any good reason to use the error processing
technique.

A thixd vay of terminating the input from DATA statements: is
to read the data as string expressions, convert to numeric
varjables using the VAL function, and sense the end of the
data vith null strings in the DATA statements. A sim]lar
technique vas used to display the directory for the"Menu and
Module® progrgam on V13N2P21. The thizd program at the
right presents a conversion of that routine for the input of

. mumerics. The advantage over Carl's method (the first
progran at the right) is that the user does not have to

check the input for values vhich are equal to the
termination value; for example, in Carl's routine a X value
of 999 wvould cause the input to omit any subseqguent data.

The bottom routine at the right adds the number of data
pairs as the f£irst value in the DATA statements (see the 11}
as the flrst value {n line 500). The single READ statement
at line 105 £inds that value, and assigns it to the variable

N used to terminate the input of data via the folloving POR-
NEXT loop. The user instructions aust smphasize that the

£irst item in the data list is the number of input pairs.

100 DIAM X (B0 )Y (S0,
105 FDR I=) TD 50
310 READ X<CIdWY (),
159 1IF X(1)w99% THEN 200
120 WeNe)

J2% WEXT 1}

200 PRINT “Musber of Dat
& Pairs 15t *IN:PRUSE 2
205 ENT

200 DATH 9.003.918.1:1+9,
§11.002.1 '

S05 DRATA §.44-8.3,-9.8,7
«915.%5413.9

510 DATR 5+8.7199.6+6, 1,
1‘-5!1.1

5;5 DATR 11.6112.%1-9,8,
ek

520 DATA 999,9%%

100 DIm X(5G, ¥ (S0
105 DW ERRDEK 1%0
110 READ X(N«1),Y(Ne¢i)

- 119 MmN+

120 6DTD 110

130 CALL ERKCE,F)

135 IF E=32 THEN 200

160 RETURN 900

200 PRINT *dNysber of Jat
& Paivs ist®INtPAUSE 2
208 END

300 PRATR 9.8:3.916.1+-9.
.11113l2-l

’05 'ETH l.il'3¢3l-’.ﬂl?
-5#5-5!13.’

S10 DATA 5+8.7:99.6+6.1+
l‘ls'lll

!;52Iﬁ1ﬂ 11.8+12.%,-9, 6,
900 PRINT *Error Code =
*SELPAUSE

910 END

100 DIN X(80):Y(80)

105 FOR I=1 7O S0

110 RERD X$.Y$

413 1IF K$u*"OR YEw""THEN
200

120 X(I)=VRAL (X8) 1Y (1) wVR
LAYS) tapey

125 NEXT |

200 PRINT °*Wumber of Dat
& Pairs is3®ENIPAUSE 2
205 END

SO0 PATA 9.8+3.916.11~9,
$:11.3 2.1

505 'ﬁTH .q"-'l:'_,i'f7
-5!5.5!13-9

SIQ 'HTH ﬁl'-?l’ﬂ-‘li-ll
!‘-5!1-1

S;EZIHTH 11.0012.51=9.8,

320 DATR no 00

100 FIN X(50) Y (30)

0% REAL N

110 FDR =] TO N

115 READ X<I)e¥(D)

320 MEXT 1 .

200 PRINT *NHusber of Dat
& Pairs i3t INIPAUSE 2
203 END

Sﬂﬂ 'ﬂTﬂ 11!’-'!3.’!‘.1:
-’!.llll:IZII

305 DATA 0.4:~8.51-9.8,7
-5!5-5!13-'

S10 DATR 500.7099.608. 1,
l‘-’ll-l

';5z.ﬂfﬂ 11.0:12.5-9. 8
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the RAM cartridge leaves much to be desired. It
vould have been nice to have multiple program files and data files in RAM, simllar
to that in the TI-95 or in the Radio 8hack Model 100. That would have alloved a |
user to go out into the £ield and collect data wvith only the hand-held computer, and
then come in to the office and print it out, save it on tape or transfer it to a PC.

Editor's Note: Other users have echoed Jir's complaint about the inabllity to store
data files in the TI-74's memory or in an ilnstalled RAM. That issue also affects

the projected use of a TI-74 vwith a PC using the interface cable.

One solution is to "bite the bullet™ and vioclate Ti's instructions for use of the
PC-324 Printer or the Cl-7 Cassette Interface wvith the TI-74. You simply leave the '
calculator running in a BASIC program at the end of the field site note taking. You
have to be sure to leave the computer in a mode vhere the automatic pover dovn can
not come in, or you can set up the block of the auvtomatic pover down function as
described on page 1-7 of the TI-74 User's Guide. Then wvhen you get to vhere a

peripheral is located, you simply hook up the printer and continue on. You can do
this by leaving the TI-74 in the BREAK mode {remember not to clear the display after

the break or you will be subject to automatic shutdovn), and then doing a Continue
(CON} to proceed after you have made the connection. You can open the port to the
printer after you have made the connection vith an entry from the keyboard. Of
course, you would vant to make a substantial number of “dry runs®™ with this
technigue before you tried to use it in a case vhere it vas critical to retain the
data. You also have to recognize that you could be susceptible to loss.of varranty
if you use this procedure since instructions on pages 8 and 9 of the PC-324 User's
- Guide and on the instructlion card for the CI-7 are very specific that the first
step in connecting with the peripheral is to ensure that the calculator is off.

One vay to store data which will survive exit f£rom BASIC or shutdovn is to put the
data in DATA statements. The consideration of that option led to the examination of
the various methods of retrieving data from DATA statements on page 18 of this
issue. |

If you have a linited number of data items to store through a shutdovn you can use
the "Assigning Text to a Key" idea from pages 3-22 and 3-23 of the TI-74 User's
Guide. What you can 4o is bring the information to the display folloved by a
command wvhich permits data entry such as an INPUT statement. Then make keyboard
entries to match the displayed data and press SRIFT PN and one of the ten number
keys. After turning off and back on again, and again setting up vith an INPUT
statement, you can retrieve the information stored in the SHIFT FN definitions by
pressing FN and the appropriate number key. A bit cuabersome, perhaps, but it wvorks.

Finally, there may be hope for a better solution. A contact at TI tells me that a
program has been written vhich permits the establishaent of data files in the TI-74
mepory. 8o far, I haven't been able to obtain the progranm.

L 3 K X 3§ 8 3 3 33 3 ¢ B & 3 §B K &§ § 1§ ¥ §8 ¥ 3 § ¥ L § XK § J F ¥ ¢ J3 § 3 § 1 §F §F J § N § 2 2 7 3 X 3 §F ¥ 3§ ¢ §7 § ¥ N 3 &R 3 § § ¥ N § 3§ E §N L B R B R _§ R 3 L B B N __§& _}

coning avalilablility of a

cable vhich vill provide the intezrface betveen a Ti-74 anéd a TI or IBM compatible
PC. 1 received an engineering model froz TI and immediately found that the cable
vill also provide the interface betveen a TI-95 and a PC. 8cott Garver currently
has the cable. He promises to provide an evaluation for the £irst issue in the

coming year.

L ¥ 1 1 T J r ¥y ¥ ¥ 3 ¥ ¥ T 3 T F 3 ¥ ¥ 3 3 7 3 I 1 3 J ;3 1 3 1 J ¥ ¥ 31 ° 1 3 ¥ [ § 1 & L 3 Y% ¥ ; & F 1} I B 3 ¥ § T¥ § ‘¥ ‘R 3 & 3 § & § _J3 & B B __J Bk ke
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DOVELE EXPONENTIAL EVALUATION OF DATA ON THE TI-74 - P. Hanson. V12N3P19 showed

~ the ease vith vhich the prograr
for linear regression vith user defined functions from V12N1P1l4 could be modified to
solve linear regression problems with two independent variables W and X. Some

additional changes to the program are needed to permit the solution of double
exponential problems. 1In addition, 1 changed the independent variables from W and X
to X and Z for consistency vith Marcel's TI-$9 program on pages 15-17. The
resulting changes relative to the listing on V12N1P14 are:

1. Add Z(50) in line 100,

2. Change "Pairs" to "Points" in the prompt in line 130.

X1l &t

line 160, and change the comma betveen AS$ and Y(I) to a ;i 201084

3. Change the comma betveen AS$ and X{I) to a semicolon in

senicolon in line 180. e
4. Add lines 181 and 183: 05 e 1 e
22 = 7
181 AS = "Z"&STRS(I)&" = ":input A$;Z2(I)
X3 = 100
183 IF PN<>0 THEN PRINT #PN,AS$:Z(1) Y3 = 4, 34865
23 = §
5. Change lines 310 and 560 to permit modification of
the dependent variable {n the user defined functions: Xé = 300
Y4 = 32,3097
310 B(I)=B(I)4F(1)*F(0):NEXT 1I - d4 = 3
- - XS = 50
560 D = F(0)-YF Y5 = 2. 67692
A complete set of prompts are provided. Steps 800-860 &= 10
provide the user defined functions for the double RI = =6, 725432644
exponential evaluation. To obtain a standard linear A2 = 1:49999947é I
regression vith tvo variables such as in V12N3P19 the A3 = ,8000012245
user defined functions should be:
| | dl = -2,4272E-08
810 F(0) = Y(L) d2 = 2,278683E~07
820 F(l) = 1 43 = -1,74774E-07
820 P(2) = X(L) dé = &,3555E-08
830 F(3) = Z(L) 'd5 = =9,438459E~-02
860 RETURN

Mean = -2, 459E-~12

R printout from the program for the same problem as on
page 16 appears at the right. Note that in this
mechanization that Al = Iln(a}), A2 = b and A2 = ¢c.

S.E. = 2,193904E-07

The program listing appears on page 19.

V13N2P4 reported on a long standing inadequacy vith the set of TI-59 programs in the
second edition of William Kolb's Curve Fitting for Programmable Calculators.

Marcel Bogart reports that the third edition of the book, avajlable from EQuCALC as
stock number M-135 for $13.95, does NOT have the suggested corrections in place.
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Program Listing

10 REM Multirle Linear R
XAl EEBY-}

20 REM with User Defined
Punctions

30 REM 17 July 198¢

100 DIM A(Bs8)sB(B)»F(B)
1 X (505 s YCS0) » Z2(S0

105 INPUT "Use Printer (

YZ’N>? “IA%

110 1F RS="Y"DR AS="y"TH

EN PN=1 ELSE 125

115 INPUT "Device Code ?
“:P$

120 OFPEN #1PS,OUTPUT

125 PRINT “Are the funct
ions correct?*:PRUSE 2
130 INPUT "Number of Dat

a Points? "3K

140 FOR I=t TO K

150 AS="X"&STREC(IDE" = *
PINPUT AS:XCID

160 IF PN<>0 THEN PRINT

$PNREI X (DD ,

170 AS=*Y*LSTRS (14" = *
PINPUT AS:Y (DD

180 1F PN<>0 THEN PRINT

SPNIASSY(])

181 AS="Z2 LSTRS(IHL" = *
$INPUT AS:2<D)

183 IF PNC>D THEN PRINT

$PNyRSS 2 (I

185 PRINT #PN:IF ES<O>""T

HEN 700

190 NEXT 1

200 INPUT "QOrder of the

solution? "3N

210 FOR I=} TD N:FOR J={

230 B (1)=0:F (I)=QINEXT 1
240 FOR L=f TO K

250 GOSUB 800

300 FOR I={ TD N:FOR J={
TO N

305 Ay D=AC(ls I>+F (1) &F
(J)INEXT J

310 BCl)=B(I)+F(1)*F (0>
NEXT I

315 MEXT L

320 FOR L=1 TO N

325 P=RLsL)

330 FOR J=L TO N

335 ALsD=ACLs ) 7PIREXT
J

340 BCLYsB(L) /P

343 FOR I=1 TO N

350 IF I=L THEN 373

358 C=sR(IsL)

360 FOR J=L TO N

365 ACIs D=R(IS ) ~C#A (L,
J) SNEXT J

370 BC(I)=B(I)=-C#B (L)

375 NEXT 1

380 NEAZAT L

400 FOR I=} TO N

410 XS="A'LSTRE(DHE " = °
420 PRINT #PNsX$:B(I)
430 IF PN=0 THEN PRUSE
440 NEXT 1

450 PRINT @PN

900 INPUT ®Disrlay Resid
gals <Y/N>? "3RS

510 $1=0:52=0

$20 FOR L=t TO K

330 GOSUB 800

540 YF=0:FOR J=1 TO N

560 D=F<D)-YF

70 IF AS="N"0OR RS="n"TH
EN 610

580 PS$="d"LSTRS (L)L = *
8O0 PRINT #PNsPS$:D

600 IF PN=0 THEN PARUSE
610 S1=51+D2S2=52+D#D:NE
XT L

620 PRINT #PN

630 PRINT #PNs"Mean = *;
$17K

640 IF PN=(Q THEN PRUSE
650 PRINT &PN

660 PRINT #PNs*"S.E. = *;
S8R (S2/ (K=MN}))

670 IF PN=0 THEN PRUSE
680 PRINT #PN

700 INPUT *Edit Inrut Da
ta (Y/N>? "3ES$

710 1F ES="N"0R ES="n"TH
ER 780

720 INPUT "Which Data Pa
ir to Edit? 31

730 IF 1I<1 DR I>K THEN 7
00

740 G0TD 150

780 INPUT ®New Solution
{Y’N>? "3IRS

790 IF AS="Y"DR RS$="y*TH
EN 200

799 STOP

800 REM USER DEFINED FUN
CTIDNS

810 F D> =LNCY (L))

820 F(i)=1

830 F(2YsLN(X(L))

840 F(3)=LN(Z(L))

TO N 330 YFsYF+B(J)#F (J) INEXT 860 RETURN
220 ACI» > =0NEXAT J J
TI PPC NOTES V13N4P2

ERRATA

+Double Exponential Evaluation of Data on the TI-59 - VI3N3P15. Some readers have

| pointed out that that previous
issues of our nevsletter have typlcally defined equations of the form y = Ae“Bx as

exponential curves and eguations of the form y = Ax"B as pover curves. This s
consistent vith references such as the documentation for the Real Estate/Invest-
sent and Statistics modules for the TI-59, the TI-95 Statistics Library,

the £x-7000G Ovner's Manual, and Kolb's Curve Fitting for Programmable
Calculators. (Some xeferences such as Spiegel's Statistics call the y = Ax"B
equation a geometric curve.) I1f ve had followed the typical useage then the
solution in V13N3P15-17 should have been called a double pover evaluation.
Hopefully, anyone wvho read the documentation accompanying the prograr understood
vhat ve meant.
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REGRESSION WITH 2 OR 3 VARIABLES AND USER DEFINED FUNCTIONS - P. Hanson

_--—lﬂl-—__—-_-_.u-

This program is another jteration in the development of a TI-74 regression program

vhich provides versatility through the use of user defined functions for the
regression. Earller versions in the development appeared in V1IN4P12-15, V12N1P14,

V1ZN3P1S and V13N3P18/19. The impetus for this iteration vas support of the
discussion of curve fitting with George Thomson and Marcel Bogart as documented on

page 2F of this issue. Changes relative to the program in V13N3P18/19 provide:
* User selection of tvo or three variables ( one or tvo independent variables).

* The capabllity to run the solution unveighted, or to apply a user defined
veighting as part of the user defined functions.

* The capability to use one function for the solution and another for the
calculation of residuals.

Progranm Listing:

10 REM Linear Redression
with 2 or 3 Variables
20 REM and User Defined

Functions

30 REM 4 Sertember 1989

100 DIM RC(BYEYHSB(B)»F(®)

s X {30+ Y(50)s2(¢50)

105 INPUT “Use Printer ¢

YZ/H>? “3HS

110 IF R$="Y"DR A%="y"TH

EN PN=1 ELSE 123

115 INPUT "Device Code ?
";PS

120 OPEN #35»P$,0UTPUT
123 INPUT “Are functions
correct CY/N>? “:RS$

127 1F AS="N"OR RS="n"TH

EN STDP

130 INPUT *"Mumber of Dat

& Points? ";iK

133 INPUT *2 or 3 Variab
Jes? "3KK

137 IF KK=2 DR KK=3 THEN
140 ELSE 133

140 FOR I=1 TD KX

150 A$="X"LSTRS (1)L* = *
$INPUT RE: X (D)

160 IF PN<COD THEN PRINT

PN RS XC(T)

170 RS="Y LSTRS(IXL® = *
PINPUT RS:YCD

175 IF PNC)0 THEN PRINT
$PNSRS Y (D)

180 IF KK=2 THEN 185

181 A$="2"LSTRE(I)L" = *
$INPUT R$;2(1)

183 IF PNC>0 THEN PRINT
PMsAS; 2(CT)

185 PRINT @PN:IF E$¢)*""T
HEN 700

190 NEXT 1

200 INPUT "Drder of the

solution? *;N

205 ¥=1

210 FOR I=1 TD MN:FDR J=1
TO N

220 RCIs ) =0 NEXT J

230 B(I)=0:F(1)=0:KEXT 1
240 FOR L=1 TO K

250 GOSUB 800

300 FOR I=1 TD N:FOR J={
TO N

305 RCIo )=RCIy D) +F () #F
(J) BYINEXT J

310 BCIY=RCD)+FC1D#F (D) &
WINEXT I

315 NEXT L

320 FDR L=) TO N

325 P=A{LyL)

330 FOR J=L TD N

335 RCLs =R (L2 ) 7P NEXRT
J

340 BCLY=B(L) 7P

345 FOR I=1 TO N

350 IF I=L THEN 375

359 C=A{IsL)

360 FOR J=L TD N

365 RCIsD=RCT 1) =CEA (LS
JYENEXT J

370 B(1)=B(1)-C#B (L)

375 NEXT 1

380 NEXT L

400 FOR I=1 TO N

410 XS="R"LSTRS (IXL" = *

420 PRINT #PN,)XS$:B(D

430 IF PN=0 THEN PRUSE

440 NEXT 1]

450 PRINT #PN

900 INPUT *Display Resid

uals <Y/N>? *“3R$

210 S1=0:52=0

320 FDR L=i TD K

230 60SUB 900

970 IF R$=°N"OR A$="n"TH

EN 610

980 P$="d*4STRE (L)L = *
990 PRINT #PN:PS:)D

600 IF PN=0 THEN PAUSE
610 S1=S1+¢D:S2=52+D4D:NE
XT L

620 PRINT 8PN

630 PRINT &PN)»*Mean = *;
$1/K

640 IF PN=0 THEN PRUSE
630 PRINT #PN

660 PRINT #PNy*S.E., = *;
SQR (527 (K-N))

670 IF PN=D0 THEN PRUSE
680 PRINT #PN

700 INPUT ®Edit Inrut Da
ta <Y/N>? "3E8

710 1F ES="N"DR ES$="n"TH
EN 780

720 INPUT *Which Data Pa
ir to Edit? *31

730 IF I<1 DR IXK THEN ?
00

740 €070 150

780 INPUT "New Solution
<Y’N>? "3RS

790 IF AS="Y"DR A$=2"y"TH
EN 200

799 STDOP

800 REM USER DEFINED FUN
CTIDNS .

B10 FCO>=LNCY (L))

820 F(l)=1}

830 FC2O=LNXUM

B40 F(3>=LN(ZW))

850 W=Y(L)sy (L)

860 RETURN

900 REM RESIDUAL CRLCULA
TIDNS

910 YF=EXP(B(1))#X(L)~B(
2) 82 (L>*B(3)

820 D=Y(L)-YF

930 RETURN
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Regression with 2 or 3 vVariables and User Defined Functions - (cont)
The changes in the program relative to the listing on V13N3P19 are:

The Else address in line 110 is changed to agree vith other changes in the prograr.

Line 125 {s replaced by lines 123 and 127 to provide for an operator input to
indicate that the functions are correct.

Lines 133, 137 and 180 are added to provide for the input of 2 or 3 variables.
Line 205 is added to provide a default value for uniform veighting.

Lines 305 and 310 are changed to include the velghting factor W.

Lines 530 to 560 are replaced by a nev line 530 to provide for use of a different
function for the calculation of residuals.

Lines 900-930.are added to provide the functions for the calculation of residuals.

Sample User Defined Punctions and Residual Calculations
Lines 800 to 860 and 900 to 930 provide for a solution for a double pover function
evaluation similar to that in the program on V13N3P18/19. The name vas changed from
"double exponential to "double pover® for consistency vith other. solutions in TI PPC
Notes. The difference in calculations is that the residuals are in the coordinate
system before the logarithmic transformation.

Tvo additional listings for lines 800 £f appear belov. The left hand listing can be
used for a single exponential solution with the residuals in the coordinate systen
before transformation. The right hand listing can be used for solution of
polynomials with one independent variable in a manner similar to that in the progran
in V11N4P12-15.

800 REM USER DEFINED FUN

CTIDNS
800 REM USER DEFINED FUN 810 FCO)=Y (L)
CTIONS 820 F(1)=1

810 FCOX=LNCY (L))
820 F(1)=}

B30 F(2)=X(L)

840 W=Y(L)#Y (L)

850 RETURN

900 REM RESIDUAL CALCULA
TIONS

910 YF=EXP(B(1))2EXP(B(2
IEN(L)Y)

920 D=Y(L)-YF

930 RETURN

The important things to remember vhen
residual calculations are that F(0) |
independent variable
function sectien

is the veighting to be used (a
elsevhere), and the equations for the residual

sust £ind the variable D as the difference
trzansformation thereof) and the calculated

B30 FOR NN=2 TO N

840 F (NN) =F (NN=-1) #X (L)
850 NEXT NN

860 RETURN -
900 REM RESIDUAL CALCULA
TIONS

910 €DSUB 800

920 YF=0:FDR NN=1 TO N
930 YF=YF+B (NN) #F (NN) : NE
XT NN

940 D=Y(L)~-YF

950 RETURN ‘

generating other user defined functions and
n the user defined function section is the
(vith or without transformation), ¥ in the user defined
defavlt of W = 1 is provided
calculations which follov line 900
betveen the dependent varjable (or a
value.
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Regression vwith 2 or 3 Variables and User Defined Functions - (cont)
The palr of printouts at the left belov are the solutions vith and without y-squared
veighting for the same double pover function problem as on V13N3P1l8., For the
unveighted solution the coefficients are the same as In V13N3P1l8, but the residuals
are different since they are calculated in the coordinate system before
transformation. Thus, the mean of the residuvals and the standard error are
residuals are larger. -For the veighted solution, both the mean error and the
standard error are reduced relative to the unveighted solution.

The palr of printouts at the right belov are the solutions vith and vithout y-
squared weighting for an exponental f£it to the same data used for the demonstration
of the five function curve fit in Vi2N4P24/25. 1In thls case the first coefficient
of the solutlon is actually ln(a).

W=l V=y? V=1 W=y’
Xl = 2] X1 2l X 1
Yi = .201064 Y1 201064 Y1 5
21 = 2 21 2
X2 = 2
X2 = 40 X2 4C Y2z 7.4
¥2 = 1,4399¢ Y2 1.42399%
22 s 7 22 ? 4] 33 = 3
Y3 Y3 = |
%3 = 100 X3 100 ¢
Y3 = 4,34868 Y3 4.34868 %4 X4 = 4
23 = 3 ¢z = 3 Y4 Y4 = 16,6
X4 = 500 X4 200 XS X5 = $
Y4 = 32,3097 Y4 32,3097 YS =
24 = 3 ve : YS 22 5 22
Al .9096871079 Al = 1.36490485;
X5 = 50 XS °0 ; A2 = -
05 = 3 67693 e 67695 R2 4675682173 3513039132
25 = 10 &= 10 d1 = -,7640067736 d1 = -2,36339629
» ? 7 dz L '-505136
Al = -6,725432649 Al = -6,.725433786 :3 :_gofgégggi i3 = _7674412§§;
f2 = 1.499999478 A2 1.499999639 d4 6816241667 dd = 8394427791
ﬁ3 L -3000012245 H3 -8000014045 ds '3-72666993? ds = '-6?36605439
d1 = -4,88015E-09 d1 = 9.969297E~+08 x - Mean = -, 388
42 = 3.28122E-07 d2 = 6.02523E-07 Rean = =.1669169783 De17655
43 = ~7,60033E-07 d3 = -3,11868E-07 - S E =
G4 = 2 117956E0¢ . ' 5306E-08 S.E. 2.562763297 E. 1.591122751
45 = ~2,52659E-07 d5 = ~1,085%E-08
Mean = 2.857012E-07 Mean = 7.897699E-08
}.S.E. = 1.617855E~06 S.E. = 4,850718E-07
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CAN YOU USE A T1-99/42 - A set of used TI-99/4 has been donated to our club.
It does have docusentation, a TV interface and a cassette -
Anterface but does not have a disc drive. Write for details §if you are interested.
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TRUNCATION EFFECTS IN EXTENDED PRECISION

In the errata section on page 2 Carl Rabe pointed
out that the last lines of digits in several
extended precision examples were incorrect. This
is A direct result of the truncation that occurs
beyond the last digit in the sum carried by the
calculations. If all the terms of the summation
are of the same sign then one might reasonably
expect to find that, on the average, the
truncation observed will be one halft of the last
digit times the number of terms in the sum. One
example of such an effect occurred in Fatrik
Johnasson’s program for calculation e to 480
digits which appeared in VPNAF24. The last line
o+ the printout from the program is 6445490479, A
1300 digit calculation of e provided by Robert
Fring in VONGFP4 will show that the correct last
line for the 480 digit calculation would be
6445490598, Fatrik’s program required 24%
iterations, so the expected truncation would be of
the order of 122. 1If that value is added to
66445490479 the sum is 6445490601 which is within 3
Df the correct laet line. A nice explanation of
the effect, albeit in Swedish, appears in the
FProgrambiten article which first published
Patrik’s program. Send a SASE and an extra stamp
if you would like a copy. y

I1f you use the rule to check the accuracy of the
splutions for Ln(2) and Ln(3) in V1IN2F24 you will
+ind that the rule doesn’t seem to work., The
reason is that the Ln program already provided an
automatic correction to account for truncation.

A copy of the program from VI1INZ2F24 translated to
calculate LNn(3) on the TI-74 appears at the right.
Lines S500-510 provide the automatic truncation
correction by adding 1 at the least significant
digit every other cycle, for an average of 0.5 per
cycle. Without this correction the error in the
last line would be substantially larger.

100 DINM RQZO)»»BC120)5C ¢
120)

110 IMAGE S88888usen

120 CALL UP(“Losarithu o
f3"2) |

130 S=1,E+10

140 INPUT "Number of 10

Disit Blocks 7 *;N .

150 FDR I=] TO N

160 R(1)=E6EE666666E

170 NEXT 1]

300 I={

- 400 R=(

410 FOK J=1 TD N

420 BCJ)=sR(J)+R%S

430 R=B(J)~1%INT(B(D) /1)

440 B(DH=INTBW /D

450 NEXT J

O00 M=(l+{) 4

VI0 R=Z2# (M-INT(M))

920 FDR J=N TD § STEF -1

030 C(I=CCJ)+BCJ)+R

o40 R=INTCCCI)/S)

930 C(IH=C(J)-R*S

560 NEXT J

600 k=0

610 FOR J=% TO N

620 T=INT{(<A{J)+R2S)/9)

630 RsA(J)+R2S-9:T

640 A(I) =T

650 NEXT J

700 IF BCN)<)>0 THEN I=]+

216070 400

800 PRINT #2,)0%N;" Disi

ts*®

B10 PRINT &2

820 FOk J=1 TO M

?30 PRINT &#Z)»USING 110,C
)

840 IF 2=0 THEN PAUSE .

850 NEXT J

860 PRINT &2 |

870 PRINT #2,"] = ;1

900 IF 2Z=1 THEN CLOSE &1

999 STOP

USING X*X INSTEAD OF X“2 TO INCREASE SPEED - Carl Rabe vas investigating wvays to

the smallest circle problem from V13N2P12.

speed up his BASIC prograr for solving
Replacing all of the X*2 functions with

--X%¥X expressions provided a 25 per cent decrease in execution time on his ATARI

10408T using True BASIC.

other machines.
"my T1-74, Model 100, and £x-70006G.

vere:
TI-74 Model 100 £x-7000G
X*X 17 13 16
X*2 19 28 14

He asked if ve vould see a comparable improvement vith
1 set up routines to time 1000 jterations of ejither X*X or X*2 on
The times in seconds for the various machines

The very limited improvement in the spéed of the TI-74 with the X*X expression seems

consistent vith the observations in V13N2P27.

It seems likely that the TI-74

automatically implements an exponentiation to the second nover as a product.
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MORE ERRATA

Regression vith User Defined Functions - Vi2N4P12. The origlnal user definegd

function regression program in V1iN4pP1?
used the linear equation solution from the Mathematics library of the TI-74.
V12N1P14 published a modification which did not depend on the Mathematics module.
The original program also printed the input data with the input value on one line
and annotation on another line. The modification in V12N1P14 also included aj
attempt to provide input values on the same line as the annotation; hovever, the
modification incorrectly used commas betveen the annotation string and the input
value. The result is that variables which use more than eight spaces vill spill
over and be printed on the next line. The reduced Printouts which follov illustrate
the problem, where the first and third columns vere printed with semicolons betwveen
the annotation string and the value, and the second and fourth columns vith commacs.

X1 = 2,041%92¢6%4 Xl =
Yl = §.234%E¢16 3, 141%92¢5%4
1= 2 Y] =
1.234%6E+ 16
X2 = O, 1234%% I - L
Y2 = _12R45%67
22 = ,1234567¢€ K2 = . [2245¢
Y2 = A234%47
‘f 22 .
.§234%¢78

So, lines 160 and 180 of the program listing on V12N1P14 should be changed
accordingly. That is the same change as in item 3 on page 18 of this issue.

. ---——-—---—-----h-----—---——-ﬁ----——-ﬂ--—--ﬁ-ﬂ------—--—---_--ﬁ‘-ﬁ---ﬁﬁ--_---ﬁ-------

STORAGE LIFE FOR THE RAM CARTRIDGES - §cott Garver found that varlous Information

on the external 8K RAM suggests a limited

storage life. For example, page 2 of the 8K Constant Memory User's Gujde states
that the device: :

"... ensures that all contents of the cartridge memory are maintained--even

vhen the cartridge is removed from the Calculator. An internal battery gives
the cartridge a typical service life of three years or more."

Similarly, Page 12 of the TI-74 BASICALC Technical Data Manval states:

"... The cartridge houses a single HM6264 8K CMOS RAM and a 3 volt lithiurm
battery. When the cartridge is separated from the console, the battery
povers the RAM, retaining data for as long as five years., ..."

Scott called 1-800-TI-CARES and vas informed that the battery in the RAM cartridge
is disconnected until it is used the first time. After the first useage the life
-8pan is expected to be 3 to 5 years. Obvious additional questions are:

Is the life extended when the RAM is in the calculator?

Does the calculator recharge the RAM?

As of May 1 Scott had not received ansvers to those questions. He opened a RAM and
verified that the battery is i=s a 3 volt lithium cell (C22430). Lithium cells are
not considered to be rechargeable. The Iemaining issue is vhether pin 24 shown in
Table 2 on page 11 of the manual, labeled as "+5 Volt for RAM retention™ actually
provides the hold-up pover vhen the RAM is installed in the TI-74 or T1-95, thus
extending the life of the battery. 1If so, it would seem that a logical accessory
vould be a storage device which provides the holdup pover for spare RAMs.

_----—----—--—------—'-----—--_-_---‘--------------:---------------------—----------‘-----
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A 32K RAM FOR THE T1-74 FROM TI - Page 12 of this issue describes a 32K RaM
capability for the TI-95 as developed by Scott

Garver. A recent brochure from TI on TI-74 applications indicated that a 32K CRAM
Module is available for the TI-74. I called TI for information and vas told that
the nodule had been delivered for use in some special applications but vas not yet
available to the public. PFor most TI-74's in circulation it vill be necessary to
load a special MEMADD subprogram prior to use of the 32K Module. TI will send an
engineering model for evaluation. I will report on it in the flrst issue of the

coming year.

Other 1itezature received from TI indicates that they been succcessful in marketing
sizeable numbers of TI-74's for use special field applications with activities such
as the Farmers Home Administration, Cummins Engine Company, Kodak and the Canadian
Department of Revenue. Those applications should lend assurance to the continued
availability of the TI-74/T1-94 peripherals such as the PC-324 and CI-7.
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STORAGE LIFE FOR THE 8K RAM CARTRIDGE - V13N3P22 presented Bcott Garver's reviev of
the documentation on the life of the battery

in the 8K RAM cartridge, and noted that there vere some unansvered questions. We
have obtained some ansvers from TI:

1. When the RAM is installed in TI-74 or TI-95 the pover to support the RAM
comes from the batteries in the parent machine. Thus, RAM storage life vill
be extended if the RAM is in a calculator or computer.

2. The battery in the RAM is not recharged by the calculator or computer,

Manufacturers of carbon-zinc and alkaline cells provide a "Best If Installed by ..."°
note on the package to alert users to shelf life for the cells. There are also vell
established degradation modes for lead-acid and nickel-cadmium cells. 8o another

question on the RAM battery is:

Doesn't the RAM battery age and loses capability gradually even vhén the RAM
is installed in a calculator or computer?

-y ¥ ¥y ¥ ¥ 3y ¥ ¥y ¥ ¥rF Yy r¥ r y¥ryrr¥x ¥y Xy >y r¥r¥TrTrrsyT T I rr T sy i r 7 3 3 r 1 I 3 @ 3 1 3 f 1 7 32 231 2. 3 3 5 23 X 5 3 I B X & B 1§ 5 4 3 B K _J B A B b L L

peripherals in V13N3P23 asked if anyone
had modified an HX-3000 to implement the parallel port option. Jim Nugent of
Peoria, 1llinois wrote: "1 opened up my HX-3000 back in 1983 and installed a short
(12 inch) cabdle that zan out of the case over or under the RS-232 connector. When I
vanted to print 1 took the cable off the back of my IBM PC and connected it to the
cable stub hanging out of the back of the HX-3000. |

To add a parallel port to an HX-3000 you need a 20 contact ribbon header socket
(IDM20 from JDR - see page 327 in the August 1989 issue of BYTE), a foot or two

of 20 conductor zibbon cable, and a male D-subminiature 25 pin connector. 1 hand
vired my D-sud connector, so I must have used the circuit dlagraam in the HX-3000
data sheet that came vith the unit. As I remember it, the 20 pins on the HX-3000
vere half grounds. All of the pins on the bottom rov, I think, vere grounds giving
you a ribbon cable with every other vire a ground. My cable out the back wvas crude
and not very portable. A better soloution vould be to bite the bullet and mount the

D-sudb connector on the side or top of the HX-3000 case."

Jim also addressed the other interface issue raised in VI3N3P23. He tried to use
the CI-7 with the CC-40 vithout success (the same experience as the editor). He

agreed that the CC-40 had some great features vhich vere not carried forvard to the

T1-74 such as the CHAR subprogram, the DEBUG Monitor subprogram, and a better RAM
file systenm.
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MORE ON SORTING - P. Hanson. V1ON3P13-16 compared five sorting

T algorithms which were mechanized on the CC-40.
Execution times vere presented for various numbers of random integers.
As a result of correspondence with Robert Prins 1 re-examined the
comparison between the two faster general purpose algorithms, a Shell
gort algorithm available as a subroutine of the Statistics cartridge
and a heap sort algorithm adapted from a program on page 137 of the
September 1980 issue of Creative Computing. For various numbers
of random integers the execution times in seconds were:

Number of Integers

Method 30 100 300 1000

Shell 13 71 390 1875
Heap 11 52 194 797
Ratio 1.18 1.36 2.01 2.35

vhere the heap sort becomes relatively more time efficient as the

number of integers increases. For integers in reverse order the
results vere:

‘Number of Integers

Method 30 100 300 1000
Shell g 39 157 703
Heap 10 48 180 747
Ratio 0.90 0.81 0.87 0.94

vhere the Shell sort has a slight advantage, at least for the range
tested. Finally, I tested the performance of the tvo methods vhere
the numbers were already sorted. For the 300 integer case the Shell
sort algorithm declares the list to be sorted in 55 seconds. In
contrast, the heap sort algorithm does not declare an already sorted
list to be sorted until 209 seconds have passed. That is slightly
longer than the time to sort 300 randonm integers or 300 integers in
inverse order! 1 conclude that the execution time of the heap sort is

largely independent of the condition of the unsorted list, a
characteristic 1 had not recognized before.
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GAME PROGRAMS FOR THE TI-74 - Bteve Greenspon of Montreal, Quebec sent in a tape

- vith several TI1-74 game programs. The games include
blackjack, crazy eights, hangman, and monopoly, vhere the monopoly progranm reguires
an 8K RAM. The tape also includes a matrix manipulation program vhich requires the
additional RAM. 1If you would like to obtain these programs send one dollar (no
checkvs, please) to cover postage and packaging. I vill send Steve's tape to you.
You can copy the progzram as you see fit and promptly return the tape to me for use
by other members.

3y o r X Y v A X F 1 LA R X R R L R R Ll ——————
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REPAIR SUPPORT FOR THE CC-40 AND TI-74 -~ P. Hanson. Earlier this

year my CC-40 developed a
problem with the display in which many of the dots would not turn on.
1 called 1-800-TI-CARES to see if CC-40 repair was still available. 1
vas told that defective units were replaced rather than repaired. The

replacement cost wvas $66.50 . I shipped the defective unit on April
17 and had a replacement by April 28. Unfortunately, the repair
facility had replaced my 18K CC-40 with an 8K unit. I called the

repalir facility and had an 18K unit in hand by May 8.

In mid-May my TI-74 developed an intermittent problem during entry of
BASIC statements. The entries into the display would be different
from the keys wvhich had been pressed. Again, 1 called 1-800-TI-CARES.
The repair/replacement cost wgs $63.00. 1 shipped the defective unit
on May 11 and had a replacement in hand on May 25.

the replacement CC-40 mentioned
above. The manual seems to be identical to the manual I received
several years ago. The errata sheet is completely different vith the
exception of the addition to page 1-7 identifying the AC adapter as
the AC3201. Both errata sheets are copyrighted in 1983. The one 1
received originally carries the nomenclature 1055825-1. The one
xeceived this spring carries the nomenclature 10055825-4. For the
benefit of CC-40 owners who do not have the later errata sheet I have
reproduced the three pages belov.

ADDENDUM

Page 1-7
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CALL KEY, KEYS, INPUT, or ACCEPT was last execut
value of — 1 means the same key was pressed.

y

3
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To avold this problem, use one of the following methods to be 1 | The following program segment provides more information on

sure that the stack pointer does not point to register 9 when a the use of the CALL KEY subprogram. This segment prompts
breakpoint is executed. twice for : key to be pressed. To determine that the
e Begin the register file stack at register A4g instead of at | ";ig‘:;'?: ":: dsizs;l:ﬁ:i g‘s?‘a'“s variable Is compared to 1
register 1. | :
f - "
o If the position of the stack cannot be sltered, add PUSH 4 CP':{:TKEWS?‘“IES' (Y OR N)
and POP instructions to the code {0 ensure that the 520 IF S<>1 'IH%H 510 .
MI'M debugged. The added Instructions can be removed 540 PRINT “END SESSION? (Y OR “)u
e Write the assembly language software such that the . 560 IF S<>1 THEN 950 -
stack pointer stays on even byle boundaries. " 970 IF K=ASC("Y") OR K=ASC("y") THEN STOP
Page I-5 Page 5-133
The last paragraph should begin as shown below. The example for line 330 should be as follows.
Then B can be typed to continue program execution... 330 SUB PAYCHECK(DATE,Q,SSN, PAYRATE, TABLE(, ))
Page K-8 Marks the beginning of a subprogram. The variables DATE, Q,
9 SSN, PAYRATE, and the array TABLE with two dimensions
The fifth error message paragraph should be changed as * may be used andior have their values changed In the
shown below. ¢ subprogram and their corresponding arguments in the calling
statement changed. However, If the corresponding argument
e Invalid character in statement. For example of DATE, Q, SSN, or PAYRATE is enclosed In parentheses in
YTV, ete., are valid only within quoted the CALL statement, the value of that argument cannol be
strings or in an IMAGE or REM statement. changed. The corresponding array argument of TABLE must
be passed by reference in the CALL statement and therefore
any of its values can be changed in the subprogram.
Page 1-4 (Appendix)
In the fifth line from the top, the address is the second
breakpoint set, as shown below.
where nnnn Is the address of the second breakpoint set.
Pages I-34
The following problem can occur when a breakpoint Is set in
assembly language software by either the breakpoint
command or the single step command. If the register fite
stack Is at register 9 and a breakpoint Is executed, the
program counter Is destroyed. The most significant byte of the
program counter is changed (o the least significant byte plus
one.
For example, If the breakpoint is set at address 12354, the
breakpoint message Is 3635 st 09:, where st Is the
A appropriate stalus register value. The PC command can be
Copyright © 1983 by Texas Instruments incorporated B used to change the program counter back to the correct
Printed n the U.S.A. 100556284 address and program execution cap continue,
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