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The TI-95 arrives - see page 14.
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This approximate, full-size illustration was extracted from page:

iv of the TI-95 User's Guide. The key nomenclature is shown, but
some of the second and third functions are not shown. The alpha-

bet functions of the keys, not shown here, are pseudo-QWERTY, where
the keys are not staggered from row to row. One exciting feature

of the TI-95 is the group of "windows" immediately above the F1 to

F5 function keys. User determined prompts can be provided for the
function keys. The prompts shown here are for the statistics
program on page 22. ’
*********************************************************************

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

club or the editor.




TI PPC NOTES V11N3P2

ERRATA:

Combinatorial Analysia with Hex Codesa on the TI-66 - V11N2P23

David Douglas, the author of this program, notes that there were typo-
graphical errors in the lista of keyatrokes used to implant the hex
codes: (1) the omiassion of the agquare root sign over the x before
the equals sign in each line, and (2) STO 55 inatead of STO 56 as

the last step of the second line. The correct instructions are
reproduced below:

Keyatrokea Hexcode In Dieplay
1 EESO /EE . 8 +/- 1 +/- Jx = STO 63 STO 60 STO 57 oD (13) 1. O-
1 EESO 7/ EE .6 +/-1 +/-Jx = STO 62 STO 59 STO S6 OE (14) 1. or
1 EESO / EE . 4 ¢«/- 1 +/- Jx = STO 61 STO 58 STO 55 OF (15 1.0

More Subprograma in the Statiatica Module - Line 40 in the program to
demonatrate the IC subprogram

call near the bottom of V11N2P21 should should read

40 CALL IC(A,B,N,Q)

- - e = - A W P R MR W R Em wm e MR PR M e G e e e m T T TR R MR SR G T EW S R R e M W AR e R G Ch M G e e e R R A e R AR e e Y e .

Many Digite of Ln(3) - V11N2P2S5. The inatructiona for modifying the
- program on the preceding page to find Ln(3)
inatead of Ln(2) noted that line 160 should be changed to 9999999999
(ten nines) but failed to note that (1) the 2 in line 120 ahould be
changed to a 3, and (2) the 9’8 in linea 620 and 630 should be
changed to 4’s.

Robert Prina writes that he haes now completed an extended precision
calculation of 1n(3). He confirme that the firat 998 digits on
V11N2P25S are correct, but finds that the last two digits should

be 23 not 43.

USED TI-59 MATERIAL - John Walker offers the following hardware and

. other TI-59 related material for sale:

TI-59 (£50.00), PC100C ($100.00), Applied Statiatica Module (£20.00),
and Math/Utilitieas Module (£20.00). He also has two boxes of magnetic
carda and a manual CROM aelector by American Microproducta which can be
inatalled in the printer crsadle. Bookas include four specislty pakettes
(Printer Utility, Quality Aassurance I, Quality Asaurance II, and
Statistical Testing), Engineering Stetistics by William Volk,
Statisticse X Calculateor by Peter Zehna, Calculator Clout by Maurice
Weir, and Probability by Calculator by Peter Zehna. Make an offer.

He will sell the complete package for £190.00. Write to: John E.
Walker, c/o Williame Industrieas, 2201 East Michigaean Road, P.0. Box 212,
Shelbyville, IN 46176.
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USE OF THE AC-9201 WITH THE TI-74 AND PC-324 - V11N2P17 noted that the
- Educalc catalog lisasted
the AC-9201 as TI-74 hardware, but that my TI-74 did not have an adapter
socket. A statement on page 5 of the manual for the PC-324 provides an

explanation:

“You can use the optional ACS201 adapter to operate the printer on
standard line voltage. When connected to the printer, the adapter
provides power for both the printer and the calculator.®

Tests also show that a TI-74 without batteries will run when connected
to a PC-324 with batteries.

I1f you remove the batteries from a standalone TI-74 for about a minute,
and then reinstell them you will receive the message "W30 Initialized"
at turnon. Among other things, that message means that you loat any
programs which may have been in memory. Page 1-5 of the TI-74 User’s
Guide warns against that condition with the staterment:

“The Conatant Memory (TM) feature retains stored information. for a
short time after the batteries are removed. As a precaution,
however, you may want to esave any important progrms and data on a
storage device (such aa a ceassette) before replacing batteries.”

The availability of power for the TI-74 through the printer connection,
whether from the batteries in the printer or the AC-9201, allows the
user to circumvent the potential proplem of losa of memory when changing
batteries in the TI-74. All you need to do ie have the printer
connected, with batteries installed or the AC-9201 connected, during the
battery change in the TI-74.

DEVICE CODE FOR THE PC-324 - The instructiona for accessing the printer
which appear in the manuals for the
Statisticas and Mathematics cartridges for the TI-74 atate that you can
find the identification number (device code) in the printer operating
manual. I couldn’t find the number in the manual for the PC-324. I
experimented and found that the number 12 would work. Later, I found
that page 3-19 of the TI-74 Programming Reference Guide indicates that
the device code for the printer is indeed 12.
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DISCUSSION OF THE TI-59 FIRMWARE - Page 7 of this isauve diecusses the

firmware mechanization of the DMS
function in the TI-59. Newcomera who ere intereated in more details on
the firmware in the TI-39 should send four dollera for a twenty page
diacuasion on aubjects auch as how to view the firmware from the
keyboard, the mechanizationa for all of the statistics and conversions
functiona, the HIR 20 function, and identification of the constants usased
in the log and trig functionsa.

TI- 74 AVAILABILITY - TI-74’s became available at the loceal Service

Merchandise outlets in October 1986. Only the
computer was available at a price of $99.97 plus tax. No peripherals so
far.




TI PPC NOTES V11N3P4 ' .

Extra-preciasion Combinationas on the TI-59 - L. Leeda. V11N1P4 compared

the results from various
devices for permutations and combinations. A method of calculating
combinatione was demonstrated which avoide the generation of non-integer ‘
values for combinations. In this program Laurance Leeds provides a fast
mode program which has an option for the exact calculation of
combinations of up to 37 digits.

User Instructiona:

1. Enter N, presas A.

2. Enter R, preas B.

3. Preaa C and aee a flashing "“1. 12" in the display. Press 7 and
then EE. The calculator stops with a thirteen digit solution in
the display.

4, Look at the exponent of the anaver. If it is less than 38 an
extended precison anawer can be obtained by pressing D. The
calculator will stop with a flaahing "1. 12" in the digplay.
Press 7 and then EE and wait for completion of the solution
indicated by display of a zero. Press E followed by as many
R/S’as as needed to display the anwawer. The output contains
nine digits per display. Add leading zerces to any number less
than 9 digita. A display of 0.3333333333 indicates the end of
the answer.

Program Listing:

000 91 R/S 046 42 STO 09z 03 03 138 73 RC» 184 95 =

001 25 CLR 047 06 06 093 00 00 139 04 04 185 59 INT 230 13 Ry
002 61 GTO 048 73 RC# 0%4 81 81 140 55 < 186 72 ST+ 232 72 ST;
003 00 OO0 049 06 06 0% 01 1 141 43 RCL 187 03 03 233 04 04
004 60 60 050 91 R/S 09¢ 95 = 142 09 09 188 €5 x 234 . 69 DP

005 76 LBL 051 69 OP 097 42 STD 143 95 = 189 43 RCL 235 23 23
006 11 A 052 26 26 098 04 04 144 75 - 190 02 02z 236 €9 OP

007 32 X:T 053 97 DSZ 099 66 PAU 145 9 INT 191 95 = 237 24 24
008 47 CMS 054 05 05 100 81 RST 146 74 SMx 192 75 - 238 97 psz
009 01 1 055 00 00 101 01 1 147 03 03 193 43 RCL 235 05 05
010 52 EE 056 48 48 102 42 sTO 148 95 = 194 08 06 240 02 02
011 09 9 057 03 3 103 14 14 149 €5 x 195 95 = 241 30 36
012 42 STD 058 35 1-X 104 42 sTo 150 43 RCL 196 94 +/- 542 97 pez
013 09 09 059 91 R/S 105 02 02 151 09 09 197 65 x 243 01 O1
014 01 1 060 43 RCL 106 05 S 152 95 = 198 43 RCL 244 01 01
015 42 STO 061 01 01 107 42 STD 153 72 ST 199 09 09 245 06 06
016 08 08 062 32 X:T 108 05 OS5 154 04 04 200 95 = 246 25 CLR
017 25 CLP 063 01 1 109 01 1 155 69 0P 201 85 + 247 66 PRAU
0o1e 32 X7 064 42 STO 110 00 O 1%5¢ 32 33 202 7?3 RC# 248 81 RST
019 42 STO 065 02 02 111 42 sT0 157 €9 OF 203 06 06 245 00 ©

020 00 OO0 066 43 RCL 112 04 04 15¢ 34 34 204 9% = 2%0 00 O

021 42 £70 067 00 00 112 73 RCx 159 97 DSZ 205 42 STO 251 00 ©

022 07 07 068 7?5 - 114 04 04 160 0% OS5 206 08 08 252 00 O

023 91 R/S 069 43 RCL 119 69 X 163 01 01 207 69 0P 253 00 ©

024 76 LBL 070 01 01 116 43 RCL 162 28 32 208 23 23 °%4 00 O

025 12 & 071 95 = 117 07 o7 163 68 NDF 209 €9 OP * 00 O

02é 42 STO 072 7? GE 118 95 = 164 01 1 210 26 2¢ ‘A0

027. 01 01 073 00 00 119 72 ST+ 165 01 1 211 97 DsZ a

028 91 R/S 0?4 7?7 77 120 04 04 16¢. 42 <70 212 05 0S5 46

029 76 LBL 075 42 STO 121 69 OF 167 0& (¢ 213 01 01 463 .

036 13 C 076 01 O1 122 24 24 16¢ Q2 2 214 79 79 464 00 .

031 61 GTO 077 43 RCL 123 97 DSz 169 00 0 215 69 OP 465 Q0 0

032 04 04 078 01 O1 124 05 OS 170 42 STO 216 22 22 466 00 O

033 72 72 079 42 STO 128 01 0O 171 03 02 217 69 DP 46?7 00 O

034 76 LBL Qg0 02 03 126 13 13 172 05 S 218 37 37 468 00 O

035 14 D 081 43 RCL 127 01 1 1? 42 STO . 219 05 S 469 01 1

03¢ €1 GTO 0gz 00 00 126 04 4 174 0S5 OS5 220 42 S$TD 470 02 2

037 04 04 083 %55 = 129 42 ST0 175 43 RCL 221 0S5 0% 471 04 4

038 &9 69 084 43 RCL 130 04 04 176 10 10 222 01 1 472 02 2

039 7¢ LBL oes 02 02 131 01 177 42 S10 223 00 O 472 8% +

040 1S E 08¢ &5 132 03. 3 17¢ 08 08 224 42 STO 474 01 1

041 05 S QST €9 OF 133 42 STD 179 43 RCL 225 04 04 4?5 52 EE

042 42 STO age 22 22 134 03 03 180 0& 08 226 02 2 47¢ 01 1

043 0S5 05 0z% 63 OF 135 04 4 181 S% <+ 227 00 O 477 02 2

044 01 o9 20 20 13¢ 42 $7O0 182 43 RCL 228 42 ST0 478 95 =

045 00 © aay 97 DSZ 127 05 0S5 182 02 02 229 03 03 479 86 STF
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*

Extra-preciasion Combinations on the TI-38 - (cont)

Stepa 5 through 29 provide for initialization and data entry. The

GTO 472 at 031-033 picks & jump address for fast mode entry at step 001
for the 13 digit calculstion. Stepa 60 to 100 are the 13 digit
calculation which determinea if the answer is less than 38 digits long.
The GTO 469 at 036-038 picka up a different jump address

8o (WXY) + 2 + 1 = 8»#12 + 4 + 1 = 101

where W through Z are the ninth through twelfth digite. Steps 101
through 248 are the extra-precision calculation. Steps 39 through 59
display the result of the precision calculation.

For N = 100 and R = 70 the 13 digit answer 2.937234e25 will be returned
in about 13 seconda. The extra precision solution requires about 340
seconds, and is read out by Mode E as O O 29372339 821610944 823963760.

EXTRA-PRECISION COMBINATIONS IN BASIC - L. Leeds | ifg cai tPeenCr = NI/CRECH-RII",PN
3
Lar;‘y alao provided a Model 100 BASIC language :g :% m::’:: Things? "N
equivalent of the TI-59 program on the preceding 135 PRINT #PN,"n = 3N
page. The program at the right is the editor’s HGINMTﬂhUlmy?tatJm?“ﬁ
conversion for use on the CC-40 or TI-74. :;: ::,:;g:m,.,g "R
168 IF RON/2 THEN R=N-R
Line 110 preaumes that a aoftware module i=a g::&:xsfumx
inatalled so that the UP subprogram can be used 198 PRINT 8PN, “nCr = ";C
to print a title, set & branching value (PN) to 195 IF PN=3@ THEN PAUSE ELSE PRINT &P
select use of a printer or the display for :oe INPUT "Need mare precision CY/N)
output, and open a file for access to the 7 n3Ae
printer if needed. 238 IF AS="n*OR A®="N"THEN 130

235 FOR [=8 TO 4:ACI)=B:NEXT I:A(4)=

-

Use of the ten digit IMAGE definition at line 242 FOR H=1 TO R
120 provides right juatification of the output FOR J=8 TO 4

i ACJI=ACS ITNINEXT J
for the extra-preciaion anawer. FOR J=4 TO 1 STEP -1

T=ALJ 7R ALI-1)=ALJ-1)+INT(T)
ALY I=(T-INTCTIISEZ: NEXT J

FOR J=8 TO 4
B=ACLJI/HL QLI I=INT(B)
ACJ+13=ACJ+1I4(ACII-QCIIXHIRR
NEXT J

FOR J=8 TO 4

ALJII=QLJIISNEXT J

N=N-LENEXT H

FOR I=@ TO 4

PRINT @PN,USING 128;0(1)

IF PN=0 THEN PAUSE

NEXT I

gEEyEd

Lines 150 through 185 are the single-precision
solution.

w
-
®

Lines 200 through 360 are the extended-precison
solution.

Linea 370 through 410 provide output of the
extra-precision solution.

sBEESBELES

The program capability ia 41 digita. The
printout illustrates the solution for two

88
&8
8

problema. The printout and listing were
made with a CC-40/HX-1000 combination in
the 36 character per line mode and magnified

for readability. pp—r i
r= 70 =
A liating and printout using a TI-74 with ACr = 2,83724E+4206 :Cr =n3,3329975+4g
a PC-324 appears on pagel8. That progrem e
also illustrates the mechanization of an 8 mmamws
?

option between output to the printer or to m?:?g 8400412847
the display with out using the Call UP ides. 8589458850

play g 4823903708 0297000000
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LOAN SCHEDULE WITH THE FINANCE MODULE OF THE CC-40

Earlier issues have presented programs for loan achedules for the
TI-59; for example, see VON1P20 and V11N2P14. VION1PS also
presented a loan schedule for the CC-40 used with the RS-232
interface and a full size printer. During search of the Finance
module of the CC-40 for non-published subprograms I found that
the Money Evaluator program can print out a loan schedule as
well. A sample printer output appears at the right. To obtain
this printout inatall the Finance module in the CC-40, connect
the HX-1000 Printer/Plotter, enter RUN "MEVAL"™ in the display and
preas ENTER. The following sequence shows the displayed prompts
followed by the responasea in brackets:

1. Use Printer? <y>
2., Enter Device Name: <10.8=0>. The 36 character per line

printer option is selected and the heading “MONEY
EVALUATOR" is printed.

3. Nominal Interest? <y>. The heading "Nominal Interest is
printed.

4. Enter Compounding Prda/Yr: <12> . The prompt and entry
are printed.

S. Enter # Pats/Yr: <12> . The prompt and entry are
printed, followed by a menu of options.

6. Enter Compute Option: <1> , where we select the Payment
option (1) to calculate the payment per period.

7. Enter # Payments: <9> . With Matteson’s TI-59 program on
V1iN2P14 we had used 0.75 yeara. "# Payments= 9" is printed.

8. Enter XInterest: <12.5> , and "XInterest= 12.5" is printed.

9. Enter Pres Val: <1000> , and “Pres Val= 1000" ia printed.

10. Enter Future Val: <0> , and "Future Val= 0" is printed.

11. End of Period Peaymenta: <y> , and the prompt is printed.
If the user responae had been <n> then the prompt
“Beginning of Period Payments" would have been displayed
to permit use of an alternative method of payments.

12. Discount Backward? <y> , and the prompt is printed. 1
don’t really understand this; perheps some member with
more background in accounting can enlighten me.

13. Edit? <n> , where if we had anawered <y> we would have an
opportunity to check and change if we desired all the
reaponses since the menu. Since we had selected Option 1,
the monthly payment of £116.98 is calculated and printed.

14. Amortize? <y> , and the message “Annual Debt Payment=
1403.76" ie printed. That is the monthly payment
multiplied by 12, which has very little to do with our
nine month probles, but I don’t know how to suppress it.

15. Subtotals? <n> , where the lower example at the right
shows a printout for a response of <y>.

16. Cumulative Totala? <n> .

17. Enter Firat Payment #: <1> .,

18. Enter Laat Payment #: <9> , and the schedule ia printed
as shown at the right.

MONEY EUALUATOR

Hominal Interest
Compounding Prde/Yr= {2
¢ Pute/Yr= 12

Ootieny 1aPayment 2=8 Payments
I=Intereast 4=Present Ualue
B=Future Valve OwAmcrtize

@ Paymente= 8
Eintevest= (2.9
Pres Vai= 1000
Futuve Val= B

End ot Pariod Paymente
Discount Baokward

Payment= 110.98
fnnual Dedt Payment= 1403,.70

X2 Payment | XXX
Princtpal Peyment=
Interest Payment=
Salence=

,
B:a
238

X33 Peyment 2 EXXX
Principel Payments
Interest Payments
Balance=

H.8
yes

£XXX Paymsnt 3 XEX%

Priacisal Payment= 108.73
Interest Payment= 8. 18
Balance= a%0.9%
S3X3 Payment 4 EBX%
frincipal Paymente 189.93
Interest Payments 2.5
Balence= 987.85
SXXX Payment 3 XEXX
Priacipal Peyment= 111. e
Interest Paymants 5.91
Batance= 453.9
35% Payment 0 E5%X
Principal Payment= 112.23
intevest Pgyments 4.7%
Balence= 343.73
XX Payment ? EXXX
Princirel Payment= 113. 48
Interest Payment= 3.%
Balances 258.38
32X Paymant § XXX
Principe! Payment= 114.98
Interest Payments 2.40
Balance= 118.77
232 Payment 9 EX%%
Final Payments 118.96
Priacisal Payment= 1198.77
Interast Payments .21
Balance= 08
@ Paymente= 8
Iintereot= 12.53
Pres Usix 1808
fFuture Vai= @
End of Pericd Payments
Dtecount Baokward
Payment= 118.98
fMnnual Dedbt Paywment= 143,70
SXX¥ Payment 35 XX3%
Subtotal Principal= J44.02
Subtotel Interest= 49, 88
Tetal Princivals 544,082
Total Interests 48.88
Baiance= 453.98
X3 Poyment 9 EXXX
Flnel Payment= 110.98
Sudbtotal Priancipal= 435.98
Subtotel Interest= 11.94
Total Princirals 100e. 89
Tetal Interests 52.82
Balance= ]
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Loan Schedule with EEE Finance Module gf Eﬂﬁ CC-40 - (cont)

In step 2 it was necessary to respond with <10.8=0> to End of Period Paym
obtain the 36 character per line printer option and get ents

the nicely formatted printout shown on page 6. If the

simpler response <10> is used the default condition of Discount Backward

this program sets the 18 character per line printer
option. The printout at the right illustrates the effect

of the 18 character option on the printout. Clearly, Payment= 116
the programmer of the Money Evaluator assumed the 36 .98

character per line option, but failed to provide for it finnual Debt Paymen
as a default option. t= 1493.76

A different condition applies with the Prime Factore XXXX Payment
program (RUN "PRI") in the Mathematics module as dis- 1 kkxk

cussed in VBN4P12. There the 36 character printer option

is selected by the program, a the response to the prompt Principal Payment=

“Enter Device Name:" of <10.s8=1> doee not change the 186.56

printer to the 36 character per line mode. Interest Payment=
18.42

Similarly, the UP subprogrem in the various modules will Balance=

set the printer to the 36 character per line option 833. 44

whether or not you add the &=0 part to the device name.
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the instructions for

the loan schedule program on V11N2P14 noted that fractional years could be entered.
An example was given using 0.75 years. It is not surprising that when the program
smultiplies that value by 12 to yield the number of months that the answer is
acceptable. But what about other fractiona. If you wanted seven months you might
enter 7 divided by 12. When the progrem multiplies that result by 12 the display is
*7.", but the display register contains 7 - le-12. The use of an integer function as
at step 336 on V1i1N2P15 will yield 6 instead of the desired 7. An EE-INV-EE sequence
before the integer function would place the display value in the display register as
noted on page C-1 of Personal Programming, but examination of the program doesn’t
reveal such a sequence. The equivalent result is obteined with the DMS at step 323,
where page V-30 of Personal Programming notes that the DMS conversion acts only on the

diaplayed value.

We know that the DMS function is mechanized as shown at 000 76 LEL 020 00 O

the right. The curioue feature of the mechanization 001 11 A 021 S4 )
is that the truncation to the display feature of the ggg gg ¢ ggg gg Hég
DMS function is cannot be determined from the listing. 004 53 ¢ 024 59 INT

There is no EE-INV-EE sequence to be found. If you ggg gé “ég ggg z; >

place 7 - 1e-12 ( 7 / 12 x 12 = ) in the display 007 59 INT 027 93 .

register and run the routine at the right from user e & 928 08 ¢
menory the diaplayed anaswer will be 7.677777778 which 010 00 0O 020 82 HIR -
is derived as follows: g}é gg ¥ ggé églag
013 82 HIR 033 59 INT

6. degrees converts to 6. o1 18 8 o3e 222

99 minutes converts to 1.65 016 59 INT 03¢ 03 3

99 seconds converts to  .0275 . T 0 ¢
.99999999 seconda converts to .000277777775 019 00 O 039 9z RTN

which suas to 7.677777777775

for a display of 7.777777778
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FINAL VALUE OF AN EXPONENTIAL PROCESS - Page 98 of the July 19, 1886

- issue of Machine Deaigon presents
an HP-15 program which allows the user to predict the final temperature
of a aystem in a steady state thermal environment. The author, Michael
Kugelman, atarta with the well-known equation

T (Tf - To)(l - e‘At) + To

where T = the temperature at any time, t = time, Tpo = initial
temperature, T¢ = final temperature, and A = the reciprocal of the
thermal time consatant for the aystem. Kugelman then derivea the
following egusation for the final temperature as a function of two
temperature measurements performed early in the process:

(T - T |1 -

T - Ta\to/ta
- (T2 - Tgd = O

Tf"To

where T1 = the temperature at time t1 and T2 = the

temperature at time t2. The author gives a program for determining

Tf using the SOLVE function of the HP-15C. The solution can also be
obtained using the Zeroes of Functions program in the Master Library
module of the TI-59. The program below provides & solution, including
annotation of the input and output values when using the PC-100.

000 7¢ LEL a30 5S4 060 42 STO 090 95 = 120 06 & 150 98 ADYV
001 1¢ A°* 031 45 yx 061 12 12 091 42 STD 121 00 O 151 26 PGM
002 353 ¢ 032 353 «( 062 91 R/S 092 03 03 122 03 3 152 08 08
003 53 ( 033 43 RCL 063 76 LBL 093 01 1 123 €9 OP 153 15 E
004 42 sST0 034 14 14 064 14 D 094 42 STD 124 04 04 154 32 X7
005 0% 0¢ 035 55 <+ 065 42 STO 095 08 08 125 43 RCL 155 01t |
006 ?5 - 036 43 RCL 066 13 13 096 69 OF 126 12 12 156 06 &
007 43 RCL 037 13 13 067 91 R/S 097 00 00 127 69 DP 18?7 02 2
008 10 10 038 S4 ) 068 76 LBL 098 98 ADY 126 06 06 158 01 1
009 %4 039 S4 069 15 E 099 01 1 129 98 ADY 159 69 DF
010 65 X 040 75 - 070 42 STO 100 06 6 130 03 3 160 04 04
o011 53 <« 041 43 RCL 071 14 14 101 00 O 131 07 7 161 32 X7
o012 01 1 042 12 12 072 91 R/S 102 01 1 132 00 © 162 69 OP
013 75 - 042 85 + 073 7?6 LBL 103 69 OP 133 02 2 163 06 O0¢
014 S3 ¢ 044 43 RCL 074 17 B°® 104 04 04 134 69 OP 164 98 ADY
015 53 ¢ 045 10 10 075 42 STO 105 43 RCL 135 04 04 165 91 R/S
016 43 RCL 046 5S4 ) o076 01 01 . 106 10 10 136 43 RCL 166 00 O
017 09 09 047 92 RTN 077 91 R/S 107 69 OP 137 13 13 167 00 O
018 75 - 048 76 LBL 078 76 LBL 108 06 06 138 69 0P 168 00 O
019 43 RCL 049 11 R 0?3 18 ¢C’' 109 01 1 139 06 06 169 00 ©
020 11 11 050 42 STO 080 42 STO 110 06 6 140 03 3 170 00 ©
021 54 O 051 10 10 081 02 02 111 00 O 141 07 ? 171 00 ©
022 S5 + 052 91 R/S 082 91 R/S 112 02 2 142 00 © 172 00 O
023 33 ¢« 053 76 LBL 083 76 LBL 113 69 0P 143 03 3 173 00 ©
024 43 RCL 054 12 B 084 19 D°* 114 04 04 144 69 DP 174 00 O
025 09 09 055 42 sTO 085 43 RCL 115 43 RCL 145 04 04 1?5 00 O
026 75 - 056 11 11 086 02 02 116 11 11 146 43 RCL 176 00 O
027 43 RCL 057 91 R/S 087 ?5 - 117 69 OP 147 14 14 1?72 00 O
028 10 10 058 76 LBL 088 43 RCL 118 06 06 148 69 OP 178 00 ©
029 S4 ) 053 13 ¢C 089. 01 01 119 01 1 149 06 06 179 00 O
User Instructions: 25, Do
51.17 D1
1. Enter To and press A. 89. 37 rz
2. Enter T1 and preasa B. .3, T1
3. Enter T2 and press C. 8. T2
4. Enter t3 and preas D. 299, 609375 bF
S. Enter t2 and press E.
6. Enter the lower limit and preass 2nd B’.
7. Enter the upper limit and press 2nd C’. m?%’ g?
8. Preaa 2nd D’ to aclve. The printouta at 89, 37 D2
the right are for the sample problem in . .
the article in Machine Design. Note that e 12
the printout useas D’s to indicate
temperatures and T’as to indicate time. ZH%. ¥u11719 DF
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Final Value of an Exponential Proceas - (cont)

The "1" at step 093 of the program sets the maximum error at 1 degree.
With that setting, and starting the solution with the lower limit at 200
degrees and the upper limit at 400 degrees, the program yields the first
soclution, 299.609375, in about 40 seconds. If the maximum error is set
at 0.1 the execution time time is extended to about 55 aseconds to yield
the second solution of 299.9511719. If the meximum error is set at 0.01
with the TI-59 program the solution 299.9786377 is obtained in about 70
seconde. The HP-15C, where it is not necessary to enter a maximum error
when using the SOLVE mode, obtaines the aolution 299.98 in 19 seconds.

We will see that a maximum error setting of 1 degree will be adequate
unless the temperature and time measurements are very accurate.

Analysis of accuracy:

The input temperaturea defined for the sample problem in Machine Deaign
were listed to two decimal places, 51.17 ©C at 3 minutes and 838.37

OC at 8 minutes. I wondered at that level of accuracy. The leadin

to the sample problem states:

A piece of electrical equipment operates at a current level that
is expected to result in a final temperature of about 300 ©C.
Ambient temperature is 25 ©C and the thermal time constant of

the equipment is about 30 minutea."

If you enter those values into the firat formula and solve for T at 3
and 8 minutes you will obtain values of 51.16971004 ©OC and

839.36970695 ©C. Thus, the input values in the sample problem are
within 0.0003 ©C of those values. To examine the effect of errors

in the input velues on the eatimate of the final value I reran the
sample problem with variatione in the input temperastures of either 0.1
or 0.5 ©C, and variations in the input timea of one and five

seconda. The reasults are in the following tablea.

Sensgitivity to errora in temperature measuremente (delta in ©C):

T - 0.5 T - 0.1 T « 0.1 T « 0.5
To 2715 203.4 306.6 ‘3as.s
T1 377.7 312.1 288.7 252.7
T2 276.2 294.9 305.1 328.5

Sensitivity to errors in time measurements (delta in seconds):

t - 5 t -1 t +« 1 t + 5
t1 239.5 284.8 317.6 420.7
to 334.8 305.9 2%4.2 273.0

Thus, errors in the input temperatures of as little as 0.1 ©C, or
errors in the input times of as little.as one msecond, can generate
errors in the solution of S ©C or more. Unless you can achieve st
leaat thoae accuracies in meaaurement there is no need to use a maximum
error amaller than 1 in the TI-59 asoclution.
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Final Value of an Exponential Process - (cont)

Solution on the Casio £fx-7000G

This sort of problem can be solved very

nicely using the Graph, Trace, Factor and ; Eif;g;g_{m 2oF
Range functions on the £x-7000G. Enter 3 F-B#G . -
the program shown at the right, say in the “;CP‘?OAO
Program O location. Then, to run the ; “Tl"?:B

bl £ Machine Deai :
sample problem from Ma e Design e wroea-C
1. Preaa Range and enter the following 7 :TrIHEl::?’D
values: 8 TIME2" ?+E

Xmin:200 Ymin:-2 S Lbi 2

S I

:20 acl:0.5 - - - X
seliz < EsD)>)-C+A

2. Preas Prog O EXE and see '"1=INPUT?" in 11 Graph Y=0

the display. To enter the temperatures
and times press 1 EXE, and see the prompt
“TO?" in the display. Enter the value for
To (25 for the sample problem), press EXE,
and aee the prompt "T17?". Continue to
respond to the prompts. When EXE is
pressed after entering the value for t2
in response to the prompt "TIME2?" the
plot of the function will be generated

in about fifteen second. For the sample
probliem the plot will look like the upper
figure at the right.

3. Press SHIFT Trace, and then press the
right arrow until the flashing cursor is
at the intersection of the plot and the

X axiae. The displayed x value nearesat to
that condition ia the solution for Tg¢.
(Note that the flashing cursor moves along
the ¥ axis, not along the function curve.
That is due to the Graph Y = O at line 11
of the progranm. If you would rather have
the cursor move along the function curve,
aimply eliminate line 11.) For the sample
problem the values 300 and 302.1276596
seem to bracket the aolution.

4. Expand the plot in the neighborhood of the solution to obtain
increased resclution of the value for T¢. Place the flashing cursor
near the intersection at one of the brecketing valuesa, press SHIFT
Factor, and see the prompt "Factor ". Enter the factor, or factors, by
which you wish to expand the plot and presa EXE. Then, press Prog O EXE
and see the prompt "1=INPUT?". Respond with O EXE to skip the data
entry stepa. A new plot will appear. For the sample problem, and s
response to "Factor " of 100 the new display will look like the lower
figure at the right. '

S. Go to step 3 above to read out the aolution. For the aample problenm

and & factor of 100 the beast sBolution seems to be 299.9787234. Repeat .
steps 3, 4, and 5 as many times as necessary to obtain the desired

readout regolution.
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YEARLY LOAN SCHEDULE - Hewlett Ladd. VSN1P20 and

V11N2P24 presented earlier loan
schedules for the TI-59 and PC-100. Those programs are time
-consuming since they print monthly schedules with year-end
summnaries, while many users are only interested in the
annual summaries. Hewlett’s program prints only the annual
summaries to yield a substantial savings in execution time
and in printer paper. Hia program also provides a worksheet
mode to permit examination of the effect of alternative loan
parametera. A sample printout appears at the right. The
Master Library module must be installed.

User Instructions:

1. Enter the date of the loan aa YYYY.MM for the year and
the month and press 2nd A’. The heading "LOAN TABLE DATA"
and the year and month with the annotation "DATE"™ are
printed. The dieplay shows the year and month. The progranm
assumes that the firat monthly payment becomes due in the
ensuing month.

2. Enter the remaining loan factors in sequence with en R/S:

(a) Arount of loan. The amount is printed with the
annotation "AM’T". The display shows "0.00."

(b) Balloon payment. If not applicable do not skip this
step, but press R/S. The balloon payment is printed with
the annotation “B/PN". The display shows "4045653536".

(c) Number of years of the loan., Enter fractional years
as a decimal to the nearest quarter. The years are printed
with the annotation "Y’RS". The display shows "4061336313".

(d) Annual interest rate in per cent. The rate is
printed with the annotation "XP/A". The program continues
with the calculations and prints the following parameters:

P/MO - Monthly payment.

PMTS - Total monthly paymenta.
+BLN - Additionsl payment due at end of term
INT - Total interest for term.

and ends the table with a line of asterisks. The display
shows “0.00".

3. To print the ennual loan schedule press 2nd B’. The
heading "ANNUAL RESULTS" end the loan date and amount are
printed, followed by annual summaries which include the date
(YYYY.12), the peyment on principal for the year (annotation
“P-PD"), the interest payments for the year (annotation
“I-PD"), and the balance at the end of the year (annotation
“BAL"). The final year’e payments are identified as YYYY.MM
where MM will be the month in which the final payment is
due. This year will normelly end with a zero belance,
unless a balloon payment applies when that amount will be
shown as the final balance. The schedule enda with a line
of asterisks. Printout of a five year schedule takes about
32 seconds.

LOAN DATR TAELE

198e,. 02
£500, 00

0. 00
. 00
.73
.19
1)
. 00

Se

]

= P

=)
L B x s LY 1)
PEDP%ﬂmh

by

+

TATE
HM*T
E-FM
YRS
%F/A
F-MO
FMTS
+BLH
ZINT

WORKSHEET:

200. 00
3. 157476953

175, 00
2. 699349992

.75
175. 37

F-10
YRS

%F<A
F.-MO

Y 'RS
F/MO

FREFLELLE LR LR ERELE

LOAH DATAR TAELE

19g¢. 08
€500, 00
0. 00

3. 75
10. 5
175. 37
7891. €5
0. 00
1391. 65

DATE
HM'T
B/PM
¥ 'RE
%“PsA
F/HMO
PMTS
+BLN
ZINT

FEEELPELEFFSEZELEELY

ANHUAL RESULTS:

1986, 08
&S00, 00

198¢, 12
480, 22
221, 26

€019. 7&

1987v. 12
1545, 28
55%. 16
4474. 50

1988, 12
1715, &8
388. 86
2758, 92

1989, 12
1904, 64
199. 80
854. 28

1990, 05
854. 28
22. %7

0. 00

DATE
BAL

DATE
F-FD
1-PD

BAL

IATE
F~FD
1-PI

BAL

DATE
F-FD
1-PD

BAL

DATE
P-PD
1-PD

BAL

DATE
P-PD
1-FD

BAL

HEREEEEPLFELEE LTSI EEE
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Yearly Loan Schedule - (cont)

4. Worksheet - with a tentative loan schedule entered you may
use this routine to test the effect of alternative loen
factore before running a final table. Enter the factor to be
changed and press the appropriate key to see the effect. The
keys and the instructions for their use are:

LOAN DATA TABLE

1986. 08 DATE
D’ To print the worksheet heading. 6300. 00 iy
A To change the principal and find a new payment z. 00 YV'RS
B To change the balloon payment and find a new payment. 293'53 gﬁag
C To change the term and find & new payament. 7180, S& FMTS
D To change the interest rate and find a new payment. egg'gg :?h#
E To change the payment and find a new ternm. FRREFPRBERERL R R AR RS
E’ To print a concluding line of asterisks. ‘
WORKSHEET ¢
You may continue to teat changes in this way unitl you have 200. 00 F/MO
attained your desired goal. To erase a previously entered 3. 157476983 Y*RS
balloon payment enter a zero and press B. Remember to return 175, 00 F/NO
to ateps 2 and 3 with your final data before asttempting to 3., £99349992 Y'RS
print the loan achedule.
10. S %P/R
177,33 P/MD
You may use the worksheet program after a loan schedule has
been printed, but your firet entry must be a new principal l?g-gg :;ﬁg
since the previous starting value for the principal will have FEEREFRAEAFEEREEERE
been changed to the balence at the beginning of the final
year,
Program Listing:
Bank 1
000 Té LBL 040 25 CLR 050 43 RCL 120 36 PGM 160 65 x 200 42 STO
001 11 A 041 36 PGM 081 41 41 121 19 19 161 01 1 201 20 20
002 98 ADY 042 19 19 082 €9 OP 122 11 A 162 060 O 202 0t 1
003 32 X:IT 043 13 C 023 04 04 123 55 + 163 00 0 203 44 Sum
004 43 RCL 044 69 OF 084 25 CLR 124 01 1 164 5S4 204 21 21
005 38 3% 045 06 06 085 32 AT 125 02 2 165 95 = 205 43 RCL
00&¢ €9 OP 046 92 RTN 086 69 OP 126 95 = 166 49 FRD 206 37 37
007 04 04 047 42 STO 087 06 0O¢ 127 €2 OP 167 17 17 207 €9 0P
008 25 CLR 048 0S5 0S5 osg 53 <+ 128 06 06 168 22 INV - 208 04 04
009 32 X:T 049~ 61 GTO 089 01 1 129 92 RTH 169 44 sum 209 43 RCL
010 36 PGM 050 00 00 09 02 2 130 76 LBL 170 01 01 210 23 2%
011 19 19 051 34 34 091 95 = 131 17 B° 171 43 RCL 211 &9 OP
012 14 D 0S2 7€ LBL 092 36 PGM 132 69 DOP 172 01 01 212 06 0
013 €9 OP 053 13 ¢€ 093 19 19 132 00 00 173 75 - 213 S9 INT
014 06 06 054 98 ADY 094 12 B 134 43 RCL 174 S3 ( 214 85 +
015 61 GTO 055 32 XIT 095 S8 FIX 135 34 34 175 53 ¢ 215 93 .
016 00 00 056 43 RCL 0%¢ 02 02 13¢ 69 DP 176 24 CE 216 01 1
017 36 36 057 40 40 097 61 GTO 137 01 0Ot 177 55 = 217 02 2
018 76 LBL 058 69 OP 098 00 00 138 43 RCL 178 01 1 218 95 =
019 12 B 059 04 04 099 326 3¢ 139 235 3% 179 02 2 214 4z STO
020 98 ARDY 060 25 CLR 100 76 LBL 140 €9 DP 180 354 O 220 00 QG
021 32 AT 061 32 X:T 101 1S E 141 02 02z 181 59 INT 221 43 RCL
022 43 RCL 062 69 OF 102 98 RDV 142 43 RCL 182 42 sTO 222 46 46
023 39 39 063 06 06 103 32 X7 143 36 36 183 21 21 223 69 OF
024 69 0OP 064 65 X 104 43 RCL 144 69 OP 184 65 X 224 04 04
Q25 04 04 065 01 1 105 42 42 145 03 03 185 01 1 225 43 RCL
027 32 X:T 067 95 = 107 04 04 147 05 05 187 5S4 227 69 OF
028 67 EQ 068 36 PGM 108 25 CLR 148 €9 0OP 188 95 = 228 06 O¢
029 00 00 069 19 19 109 32 X!7T 149 00 00 189 49 PRD 229 42 STO
030 47 47 070 11 A 110 3& PGM 150 01 1 190 19 19 230 15 15
031 36 PGM 071 61 GTO 111 19 19 151 02 2 191 55 =< 231 98 ADY
032 19 19 672 00 00 112 13 € 152 49 PRD 192 01 1 232 43 RCL
033 15 E 073 26 36 113 69 OF 153 18 18 192 00 0 235 37 ar
034 69 DP 074 76 LBL 114 06 0¢ 154 75 - 194 00 0 334 &9 OP
035 06 06 0?S 14 D 115 43 RCL 155 52 < 195 95 = 23% 04 04
03¢ 43 RCL 076 22 INY 116 40 40 156 43 RCL 196 42 €70 236 43 RCL
037 42 4z 077 S& FIX 117 €9 0P 157 23 22 197 22 2z 237 00 OC
038 69 0P 078 98 ADY 118 04 04 158 22 INVY 1986 01 1t 238 69 OP
039 04 04 079 32 XIT 119 25 CLR 159 SS9 INT 199 07 7 239 06 0¢é
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Yearly Loan Schedule - (cont)

Bank 2
240 43 RCL 280 44 Sun 320 15 1% 360 &9 DF 400 43 RCL 440 1% 1%
241 47 47 281 01 Q1 321 7?5 - 361 17 17 401 33 39 441 1z E
242 €9 DP 282 01 1 322 432 RCL 362 69 OF 402 €9 OF 442 43 RCL
243 04 04 283 08 & 323 05 0S5 3¢3 00 00 40z 04 04 443 42 4z
244 25 CLR 284 42 STOD 324 95 = 364 43 RCL 404 25 CLR 444 69 0OF
245 36 PGM 285 20 20 325 69 OP 3¢S 30 30 405 92 RTN 445 04 04
246 19 19 286 43 RCL 326 06 0O¢ 366 €9 DOF 406 67 EG 446 25 CLF
247 14 D 287 377 37 322 75 - 367 01 Ol . 407 04 04 447 26 PGM
248 75 - 288 69 OP 328 42 RCL 368 43 RCL 408 12 12 448 1% 19
249 48 EXC 289 04 04 329 4€ 4¢ 369 31 31 409 3¢ PGN 449 13 €
250 15 1S 290 22 IRY 330 €9 OP 370 69 OP 410 19 19 450 Sz EE
251 95 = 291 97 DSz 321 04 04 371 02 02 411 1S E 451 22 Inv
252 S0 1x1 292 21 2t 332 43 RCL 372 43 RCL 412 €% DOP 452 Sz EE
253 69 OF 293 03 03 333 19 19. 373 32 32 413 06 06 453 42 sST0
254 06 0¢ 2%4 02 0z 334 95 = 374 69 OP ‘414 43 RCL 454 17 17
255 75 - 295 43 RCL 335 S0 Ix] 375 03 02 415 40 40 455 42 ST0
256 43 RCL 29¢ 00 00 336 69 OP 37¢ 69 OF 416 69 OP 45¢ 18 1&
257 48 48 297 €9 0P 337 0¢ 06 377 05 0S5 417 04 04 457 42 STO
258§ €9 OF 298 06 0¢ 338 43 RCL 376 43 RCL 418 92 RTN 458 19 19
259 04 04 292 61 GTD 339 46 - 4¢ 379 37 37 419 €9 DOP 459 €9 OF
260 73 RC#* 300 02 02 = 340 €9 OP 380 69 OP 420 06 0% 460 0& Q¢
261 20 20 301. 40 40 341 04 04 381 04 04 421 65 x 461 43 RCL
262 95 = 302 29 CF 342 43 RCL 382 43 RCL 422 01 1 462 43 43
263 50 Ix1 303 43 RCL 343 0S5 OS 383 23 23 423 02 2 463 €9 OF
264 69 OP 304 22 22 344 €9 OF 384 69 OF 424 95 = 464 04 04
265 06 06 305 67 EGQ 345 06 06 385 0¢ 06 425 36 PGM 465 43 RCL
266 43 RCL 306 04 04 346 61 GTD 386 43 RCL . 426 19 19 466 17 17
267 46 _44 307 98 98 347 04 04 387 38 38 427 11 A 467 65 X
268 69 OP 308 85 + 348 98 98 388 69 OP 428 43 RCL 468 43 .RCL
269 04 04 309 43 RCL 349 76 LBL 38% 04 04 429 41 41 469 11 - 11
270 43 RCL 310 00 o0 350 16 R* 390 43 RCL 430 69 OF . 470 95 =
271 15 1S 311 S% INT 351 42 STO 391 23 23 . 431 04 04 ' 471 S0 IxI
272 69 DP 312 95 = 352 23 23 392 92 RTH 432 92 RTH 422 69 DP
273 06 0O¢ 313 &9 OF 353 36 FPGM 393 42 STO 432 €9 OF 473 0¢ 0&
274 98 ADY 314 06 08 354 19 19 394 15 15 434 06 06 474 75 -
275 69 OPF 215 42 RCL 355 10 E° 2395 36 PGM 435 SS <+ 475 43 RCL
276 20 20 316 47 47 356 36 PGM 3% 19 19 43¢ 01 1 476 44 44
277 01 1 317 &9 OP 357 19 19 397 14 D 437 02 2 477 69 DF
278 02 2 318 04 04 356 18 ¢C° 396 69 OP 438 95 = 478 04 04
279 22 INVY 319 43 RCL 359 05 S 399 06 O0¢ 439 3¢ PGM 479 43 RCL
Bank 3
480 04 04 500 69 DP 520 49 49 LGAN 30
481 85 + 501 01 01 521 69 OP IHTH 31
422 43 RCL 502 69 OF s22 01 Ol TAELE a2
45z 05 0S5 503 02 02 $23 02 2 wEEEE 2z
424 €9 OF 504 69 DP 524 03 3 AHNUA a4
435 06 06 505 03 03 525 01 1 L FEZ 35
4gé 9% = 506 €9 DP 526 07 7 uLTS:? 36
487 32 HIT 507 04 04 527 01 1 . DATE arv
428 43 RCL 508 69 OP sz2¢ 07 7 JARCT 3
459 45 4% 509 0S5 0% 529 03 3 . B<PM 29
430 &9 OF 510 69 OP 530 07 7 . s 40
491 04 04 S11 00 00 531 06 6 . f 41
492 25 CLR $5312 25 CLR 532 02 2 . F-MD 4z
493 32 ¥:T $13 98 AIV 533 69 OP .FNTS .. 43
494 69 OF 514 92 RTH 534 02 02 . +BLN 4047142731, 4%
495 06 06 $15 76 LBL 535 69 OF . ZINT 4077242137, 45
496 76 LEL 516 19 D°* 536 05 O0S . BAL 4000141327, 4
497 10 E* S17 69 DOP 537 69 OP .F-FD 403320 . 47
498 42 RCL S18 00 00 . %38 00 00 . 1-PI 40z . 48
499 I3 33 519 43 RCL 539 92 RTH WORES 42 .36, 49

TI-95 AVAILABILITY - Page 57 of Issue #33 of the EduCALC catalog describes the
the TI-74 BASICALC and the TI-95 PROCALC. The following
prices are listed for the TI-95 and its peripherals:

TI-9S Procalc €149.95
95-771 Math Cartridge . 39.95
95-772 Statistics Cartridge 39.95
TI-695 8K RAM Cartridge (Aleo used with the TI-74) 39.95
PC-324 Portable Printer (Also used with the TI-74) 89.95
CcIl-7 Caassette Interface (Used with the TI-74) 26.95

You can order with a credit card by celling (714)-582-2637.
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THE TI-95 - Palmer Hanson. In early December the TI-95 becasme

- available from Educalc. The price list appears at the bottom

of page 13 of this issue. Members report that the TI-95 is alsao

available from Elek-Tek, but I have not yet received a catalog. You can

call Elek-Tek toll-free at 800-621-1269 and order by credit card if you ‘
like. There is a ahipping charge of #4.00 for the first item and an

additional £1.00 for each additional item. The TI-95 has not yet

appeared on the shelves of local storaes.

A full size illustration of the TI-95 appears on the front page. At
firat glance it looka a lot like the TI-74, and it is. The TI-95 will
fit in the carrying case for the TI-74 and vice versa. Both devices
work with the PC-324 printer, the CI-7 Cassette Interface, and the 8K
RAM cartridge, but there the similarity enda. The Educalc catalog calle
the TI-74 a BASIC-language programmable calculator, and V11iN2P4 noted
that the operation is very similar to the CC-40. The Educalc catalog
deacribes the TI-95 aa TI’a top-of-the-line acientific programmable
which now includes "menu windows”. We will see that the TI-95 has many
features similar to the TI-S5S, but that it also has some commonality in
command structure with the TI-S57, the TI-SS5II, and the TI-S57LCD.

The menu windowa and the associated function keys directly below the
menu windows provide a major extension in flexibility. As an example
conaider the operation of the NUM key. When the key is pressed, the
legends INT, FRC, R#, RND, and --> appear in the windows above the
function keys F1 through FS5. Pressing one of the function keys results
in the following response:

Fl INT The integer function is performed on the value in the
display register.

F2 FRC The fraction function (INV INT on the TI-59) is performed
on the value in the display regiater.

F3 R# A paseudo-random number between O and 1 is placed in the
diaplay regiater.

F4 RND The mantissa of the number in the display register is
rounded to the mantisaas of the number in the display (the
equivalent of the EE-INV-EE sequence on the TI-S59).

FS --> A new set of legends appears in the menu windows: SGN,
LCM, PF, ABS and -->. Pressing one of the function keys now
yields a different response:

F1 SGN The signum function is performed on the number in the
display register (the Op 10 function in the TI-59).

F2 LCM The lowest common multiple for a pair of numbers in the t
and display regiaters is returned to the display register.
The lowest common factor is returned to the t register.

F3 PF The lowest prime factor of the number in the diaplay
register is returned to the display register. The
remaining factor is in the t register.

F4 ABS Finde the absolute value of a number in the display register.

FS --> Returns to the original set of optiona.
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he TI-95 - (cont) 0000 RDY PRT x~t 1 STD R
0006 LBL PF PRT * * PRU

Each of these functions can be used from the key- ggi; :;t :: if: ;;; :DV

board or in a user program. A demonatration factor 0023 HLT

finder progream which usee the PF function, and which

will also illustrate other aspects of programming

the TI-95 ia liated at the right together with aome 987654321,
sample solutiona. Note that the LIST function 1.
printa more than one keystroke on eech line; old- 3.
timers will receall that programs were liasted in a 1?
similar manner in 52 Notes. lﬁ
379721,

Line 0000 - The value to be factored is printed,
atored temporarily in the t regiaster, and a one ie 1.111111 11
etored in data regiaster A. 1In the TI-95 the firast 1.
26 data registers (000 through 025) can also be 3,
identified by the letters A through Z. 7.
11,
Line 0006 - All labela consist of two alphanumeric 13.
characters, and require three program ateps. You 37,
can use a space for one of the characters, but the 9;3?

program assembly still assignes three asteps to the

label. The PRT at step 0009 prints the factors, or
diaplays them if the PC-324 printer is not connected. .13
The PRT Y * PAU asequence acts to provide a flashing 1.

diasplay of each factor similar to that we are used ?
to with the TI-S9 and TI-66. Without the % ' to e
clear the diaplay it would not be poasible to 9?$
identify repeated factora from the display. 1345532831,

Line 0012 - the x~t command bringa the number to be factored to the
display regiater. The PF command placea the factor which was found in
the diaplay register and storea the remaining value in the t regiater.
If the solution ia complete, that is, the number being teated is prime,
then a 1 appeara in the diaplay regiater. The INV IF= A compares the
factor found with the value of 1 in data register A to determine if the
solution ie complete. Note that comparisone are not made against the
contents of the t register, but may be made against the contente of any
data register.

Line 0017 - GTL PF means goto label PF. We could have also used GTO
0009. The xwt brings the last prime factor to the display for printing.

The firat two solutions are for benchmarks that we have used to evaluate
factor finder programas. The second solution actually used an input of
111,111,111,111 and demonstrates that the PF algorithm can handle twelve
digit inpute. The third solution is incorrect. The thirteen digit
input value was 9,999,999,9939,990 which is 90 times the input value for
the second solution; therefore, we would expect to find the same
factors, plua additional factoras of 2, 3, 3 and S5. The erroneocus
eolution is the result of the algorithm used in the factor finding,
which probably teats whether the quotient of the input value divided by
the factor being teasted haa a fractional part. Note that eleven,
twelve, and thirteen digit values can be entered directly into the
diasplay. '

The PF algorithm requires about 1 hour 45 minuteas to declare that
9999999967 ias prime. That is about ten minutea leasas than reported for
the CC-40 in VSON6P4.
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BENCHMARK TESTS OF THE TI-95 - Palmer Hanaon. I teated the TI-95
arithmetic with some of the same
benchmarks which we have discussed in earlier issuesa. The results were
better than the TI-59 in nearly every case.

1. e x ¥ waa equal to W x e indicating that multiplication waa
commutative. The non-commutative multiply on the TI-59 was diacussed in

VAN2P15.

2. 8in(45) was equal to cos(45). Uae of a ahort program showed that
8in(X) was equal to coa(90 - X) for 0.01 degree incremanta over at least
the range from O to 90 degreea. For arguments less than one radian the
value of the calculated sine was no more than le-13 from the rounded
value from the tablea in AMS 55. For arguments above one radian the
accuracy was degraded, with errors as large as 4e-13.

3. The aquare root-agquared teat: V8N3P13/14 described this teat which
is a derivative of the W2)" test by Brian Hayes on page 136 of the
January 1981 isasue of BYTE. For our test we atart with an integer, take
the asquare root five times, take the square five times and compare the
result to the original number. I tested selected integers from 2
through 17. The display returned the starting integer in each case.

The actual values before truncation to the display were:

2 1.99999 99999 83 12 12.00000 00001 3
3 3.00000 00000 04 13 12.99999 99998 1
S 4.999989 99999 70 1S 15.00000 00002 9
7 7.00000 00000 71 17 17.00000 00000 7

where all of the anawers are better than those from the TI-59.

4. 1.0000001 squared 27 timea: V9N2P1l1 described this teast from the
“Computer Recreationa®™ column of the April 1984 issue of Scientific
American, where there are different methods of calculation:

Exact 674530.47074 10845 59 ...
Mode A (Repeated A"2) 674530.31804 26
Mode B (Repeated A=A) 674530.31804 26
Mode C (A~134217728) 674530.47074 01

All solutionas are much better the answers from the TI-59. The Mode C
solution is nearly identical to that from the TI-74 and TI-66, within 1
. in the last place. In teasts of other devices only the Model 100 and
Casio fx-7000G yielded better answers for the Mode C solution from the
TI-95.

S. The Bob Fruit Benchmark: Bob proposed a compound interest problem
as another benchmark (see V8N4P4). The appropriate equation is that for
the aum of a geometric seriea S = [(1l + i)*n -1]J/1 . An annual intereat
rate of ten per cent (i = .10/12) and compounding monthly for thirty
yeara (n = 360) yielda:

Exact 2260.48792 47960 86067 ...
TI-95 uaing the y“x function 2260.48792 4513
where that answer ia equivalent to that obtained with the TI-74 or TI- ‘

66, but not quite as good as from the TI-59.
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Benchmark Tests 2£ the TI-95 - (cont)

6. The “Itay-bit of Paranoia" test from the February

1985 issue of BYTE is another method for examining Radix 10.
the internal arithmetic of a device. V1iON2P18 ﬁ:zc ll?é
presented a 383 step listing which would run on the Ulr1 {_13
TI-59. A “brute-force"™ conversion for the TI-95 Has G.D. '
required 470 steps, where the mejor portion of the

increase was sssociated with use of three ateps for

a STO nnn or RCL nnn versus the two steps required for equivalent
commands on the TI-59. The program lengths would have been very similar
if I had used alphabetic addressing. The printout from the program
appears at the right. The pleasant surprise is the existence of a guard
digit. That can be verified by another teat from the BYTE article,
comparing the results from the two expressions:

and 1 /72 - (98727 %x3) +1 / 2 =

1 -9 /727 % 3)

The TI-9S5 yields 1.-13 for both expressions. The TI-59 and TI-66 yield
1.-12 for the first expression and 1.-13 for the second.

7. More on Accuracy of the sine function: The errore in the output of
the sine function from the TI-S5 are actually very similar to those from
the TI-74. To illustrate the similarity I plotted the difference
between the thirteen digit output of the TI-95 versus the fourteen digit
valuea obtained from AMS 55:

+30

+20

+10

Error

10~14

-10

-20

-30

Angle (degrees)

Note the asimilarity to the plot for errors in the asine function from the
TI-74 on V11N2P6. For input anglea less than one radian the error is
never greater than Se-14. These results are subatantially better than
those from the TI-59, the TI-66, or the CC-40, and are only alightly
worse than those from the Radio Shack Model 100. The results are
slightly worse than those from the TI-74, but only because the output ia
limited to thirteen digits, not fourteen digits.
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EXTRA-PRECISION COMBINATIONS ON THE TI-74 & PC-324

Page 5 presented a conversion of a BASIC program by
Larry Leeds for use with the CC-40. The program
assumed that a software module was installed so
that the UP subprogram could be used to print a
title, to set a branching value to select use of
either the printer or the display for output, and
to open a file for access to the printer when
needed. That program would also run on a TI-74 if
one of the software modules waas installed.

The program at the right does not aasume that a
software module ig installed. Thus the functions
which might have been provided by the UP sub-
program must be provided in the user’s program.
The changes required are in lines 110 through 117

where:

Line 110 providea a prompt for selection of the
printer or the display for output.

Line 113 proceases the user resaponse to set the PN
flag as required.

Line 115 provides & prompt for entry of the device
number if the printer option was selected. For the
TI-74 operating with the PC-324 the user resaponse
is 12. For the CC-40 operating with the HX-1000
the reaponse may be either a 10 or & 11 depending
upon the setting of the awitch in the

HX-1000.

Line 117 opens a file for access to the printer if
the printer option waas aelected.

The progrem liating was made usaing the normal
printing mode of the PC-324, or 24 charactersas per
line. Note the substantially improved legibility
relative to the liasting on page S which waa made
using the 36 character per line mode of the
HX-1000 and then magnified.

Sample printouts appear below. Again, note the
improved legibility over that on page 5.

n = 140 n= 100

r= 70 r= 70

nCr = 9,.382097E+40 nCr = 2.937234E+25
] 0

3820969697 0

8400412047 293723

8589458050 3982161094

6297666600 4823963760

100 Z2=1.E+10

110 INPUT ™"Use Printer ¢
Y/N>? "3RS

113 IF A$="Y"OR fA%="u"TH
EN PN=1

115 IF PN=1 THEN INPUT "
Enter device name: “";F§
117 IF PN=1 THEN OPEN #P
NsFS DUTPUT

120 IMAGE #&R#¥%%ERE

130 INPUT “Number of ‘Thi
n9s? “;N

135 PRINT #PNs*n = "3N
140 INPUT “How many at a
time? "3R

145 PRINT #PNs"r = "3R
150 B=N:C=1

160 IF R>N/2 THEN R=N-R
170 FOR K=1 TO R

180 C=C#B/K:B=B-1:NEXT K -
190 PRINT #PNs“nCr = “;C
195 IF PN=0 THEN PAUSE E
LSE PRINT #PN

200 INPUT "Need more Pre
cision <Y/N>? "3f%

230 IF A%$="n"DR A$="N"TH
EN 130

235 FOR I=0 TO 4:A(I)=0:
NEXT I:R(4)=1

240 FOR H=1 TO R

250 FOR J=0 7O 4

260 A =R(I) #NINEXT J
270 FOR J=4 TO 1 STEP -}
280 T=A()7Z2:A{J-1)=ACJ-
D+INT(D

290 R =(T-INTC(T))#2:NE
X7 J

300 FOR J=0 TO 4

310 B=ACI) /H:Q(I)=INT(B)

320 AUJ+D=AUJ+1)+CRI) -

QI 2H) 22

330 NEXT J

340 FOR J=0 10 4

350 A =R(I) TNEXT J

360 N=N-1:NEXT H

370 FOR I=0 TO ¢

380 PRINT #PNsUSING 120:

e

390 IF PN=0 THEN PRUSE -

400 NEXT 1

410 PRINT #PN

420 6070 130

430 END

- e - - —— e - - -
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ALPHA-NUMERIC INV LST - Hewlett Ladd found that the existing alpha-
numeric listing programs were painfully slow.
Lem Matteson's program from V7N6P5 takes about 47 seconds per line.
The earlier Bill Skillman program from V5N3P11 required abgut 22
seconds per line in normal mode, or about 13 seconds per line when
converted to fast mode. Hewlett's program as listed below requires
only eight seconds per line. The user instructions are:

For RO1 through R89: See a sample listing on page 13.

1. Load bank 1 below with banks 2, 3, and 4 of the data registers.

2. Enter the lowest register to be listed and press A.

3. Enter the highest register < 90 and press R/S. See a flashing
"1." and press 7 and then EE to begin listing.

For R90 through R99:

1. Load banks I and 2 of the program and force the bank 1 with the
data registers to be listed into bank 3.

2. Enter the lowest register to be listed > 89 and press B. .

3. Enter the highest register < <00 and press R/S. See a flashing
"1,12" and press 7 and then EE to begin listing.

000 81 R/S 040 00 00 . 0S80 82 HIR 120 &2 HIR 160 01 01 Zon 2R OIMY
001 2S5 CLF 041 45 45 081 3& 36 121" 36 36 161 €1 GTD 201 &7 EC
002 82 HIF 04z 02 2 082 25 CLR 122 01 162 00 00 z0z 00 oo
003 13 12 042 ©2 HIFR 083 82 HIRE 123 00 O 163 90 9G 203 0z 0z
1004 42 STO 044 36 36 084 16 16 124 .00 © 164 22 IHv 204 0& ¢
005 00 o0 045 73 RC#» 085 ¢9 DOP 125 82 HIR 165 8¢ STF 205 €3 OF
006 S5 = 046 00 QO 086 04 .04 126 66 66 166 01 01 206 17 1T
007 01 1 047 69 OP 087 .04 4 127 97 bBS2 167 93 . 207 25 CLF
008 00 O 048 01 01 088 4z STO 128 ‘00 00 . 168 OO © 208 &1 RST
009 7?5 - 045 22 INv 085 00 OO0 129 01 01 169 01 1 206 00 0
010 $9 INT 050 67 EG 090 Bz HIR 130 08 0¢ 170 00 © 210 o0 0
011 82 HIR 051, 00 OO0 091 12 12 131 87 IFF 171 01 1 211 @0 0
012 02 02 052 63 63 092 55 = 132 01 0! 172 00 O 212 00 O
013 95 = 053 82 HIR 093 01 i 132 01 01 173 01 1 212 00 ©
014 65 x 054 16 1€ 094 00 O 134 64 64 174 00 © 214 00 D
015 01 1 055 6% OF 095 75 - 135 93 . 17 01 1 215 00 0O
016 00 0 056 04 04 096 59 INT 136 00 O 176 ©5 + 216 00 0
017 95 = 057 00 O 097 82 HIR 137 01 1 177 01 1 217 00 @
018 8% =+ 058 82 HIF ose 02 o2 138 00 © 178 00 @ 212 00 0
019 82 HIR 058 06 06 099 95 = 139 01 1 17¢ 00 O 219 7é LEL
020 12 1z 060 61 GTO 100 55 =« 140 00 0© 180 00 O 220 1! AR
021 65 = pe1 01 0% 101 01 1 141 01 1 181 00 0O 221 €2 HIF
022 01 1 062 85 &S5 102 00 © 142 00 0 182 95 = 222 02 0
023 00 O 063 55 =+ 103 95 = 143 01 1 183 82 HIE 222 A1 RS
024 00 O 064 01 1 104 82 HIR 144 00 © 184 36 3¢ 224 &5 +
025 85 + 065 00 O 105 06 06 145 01 1 185 &9 OP - 225 01 1
026 01 1 066 7?5 - 106 82 HIR 146 85 + 18¢ 05 0% 22¢ S -
027 00 © 067 %9 INT 107 12 12 147 01 1 187 €% DF 227 82 HIF
028 01 1 068 82 HIR 108 55 = 148 00 O 188 00 00 228 13 13
029 95 = 065 02 02 109 O01 1 ‘148 00 © 182 01 1 229 9% =
030 82 HIR 070 85 + 110 00 0O 150 85 + 190 82 HIR 220 €2 HIF
031- 06 06 07t 93 . o111 7?5 - 151 82 HIR 191 33 33 231 04 03
032 55 = orz 01 1 112 59 INT 152 1€ 16 192 87 IFF 232 Q9 @
033 01 1 073 04 4 113 82 HIR 153 95 = 193 02 02 233 69 DF
034 00 O Q74 95 = 114 02 02 154 82 HIR 194 02 02 234 17 17
035 95 = 075 €5 x 115 95 = 155 07 07 195 41 41 235 04 4
036 22 InY 076 01 1 116 65 15¢ 02 3 19¢ &2 HIR 23¢ 05 S
037 59 INT 077 S2 EE 117 01, 1 157 42 sTO 197 5S4 5S4 237 30 TAH
038 22 1INV 07 09 9 118 00 0O 15¢ 00 00 198 82 HIR 238 33 u2
039 67 EO 079 95 = 119 95 _ =_ 159 86 STF 19¢ 14 14 239 && &TF
240 00 on 254 2% CLR . 268 85 + 282 7é LEL 296 0% 5 310 Gz
241 82 HIF 25% &2 HIR 269 01 1 283' 12 B z9r 09 9 311 &5 +
242 54 54 25¢ 13 13 270 02 2 284 7S - 298 79 312 01 1
243 82 HIR 257 42 570 271 00 0 285 0¢ 6 299 82 HIR 313 52 EE
244 14 14 258 00 00 272 01 1 28¢ .00 © 200 13 13 314 01 1
245 22 InY 259 55 + 273 6! 61D 287 95 = 301 95 = 215 0z =
246 67 EQ 260 01 1 274 00 o0 288 82 HIR 302 82 HIE 216 95 =
34? 02 0z ZE1 00 0 275 29 29 289 03 032 302 04 04 317 © Iy
248 55 S5 262 95 = 276 00 ¢© 290 ‘8S + 304 08 & 318 EE
249 €1 GTO 263 22 INY 27?7 00 © 291 06 € 205 €% OF 319 g€ iTF
250 02 02 264 59 INT 278 00 O 292 00 © 206 17 17
251 04 04 ZES €5 x 2?9 00 © 232 9% = 307 0z 3
252 86 STF 266 01 1 280 00 0 294 91 R-S 30g 01 1
253 02 o0z 267 00 O 281 00 O 295 75 - 309 03 3




TI PPC NOTES V11N3P20

COMBINATORIAL ANALYSIS ON THE TI-95 - Built;in functions are provided
for factorials, permutations, and

combinations. The solutions are relatively fast, but not as fast as
with the TI-74. Some representative times are:

TI-S59 (ML-16) TI-74 TI-95
69! 14 sec <1 sec 1 sec
100pSO 43 sec 1 sec 2 mec
328cl164 165 sec 3 asec 10 sec

The TI-95 doea not seem to have the TI-59 ML-16 problem with non-integer
aolutions for combinations as described in V11N1P5; thus, 20c12 and 20c8
both yield the integer 12570. The TI-74 yields the non-integer value
12570.00000007 for both of those problenms.

In the EE mode the TI-SS5 displays only a seven digit mantissa, while the
TI-59 displays an eight digit mantissa and the TI-74 diaplays a ten
digit mantissa. The 13d function of the TI-95 provides an easy method
for viewing the entire mantissas.

- e S S S G e P R SR R R R I e e D S W D G L G G D D G Ak R D G M G s G L G G D G R TR R G @R SR A S GE e G e W e W

RANDOM NUMBERS FROM THE TI-95 - The R# function provides a series

of uniformly distributed pseudo-random
numbers with values in the range from O to 1. A different sequence of
values will be returned each time the routine is used. This is in
contrast to the TI-74 and CC-40 where the RND function delivers the same
sequence each time the computer is used. A method is provided for
controlling the starting seed number so that a user can obtain a
repeatable set of pseudo-random numbers if he aso desirea. Sorting the
R# output into ten equal width buckets yieldas the following
distributions for different quantities of numbera:

1000 10,000 100, 000
ROOO as 975 9,828
ROO2 102 1000 10,093 0004 LBL AR R# #10=
RO03 100 961 9,993 | O e o1t et an OO
:gg; :g: ig;g 13’22? 0025 LBL B RCL IND. 011

’ 0032 PRT INC 011 10 INV

ROO6 100 950 9,987 0039 If= 011 GTL B HLT
ROO7 114 1030 9,985
ROO8 90 1023 9,941
ROOS 94 995 10,113

The tallying program at the right uses the indirect addreas sorting
technique deswcribed in V1iON1P4 and V1ON3P13. Steps 0007 through 0014
rely in the characteristic of the TI-95 which selecta the indirect
addreas for a non-integer subsascript by truncating to the integer value.
That feature was also present in the TI-59.and TI-66. V11N2P7 noted
that the CC-40 and TI-74 select the indirect address by rounding to the
nearest integer. Line 0025 jillusatrates the use of a label where one
character is a apace.
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ELEMENTARY STATISTICS ON THE TI-59 - Palmer Hanaon. ;
6.
. 0.
Since this is one of the firast programs I wrote for ay TI-59 I thought -s.
it might be an appropriate program for comparing the capability of the
TI-S9 with the TI-95. The program asssembles a list of input values in STATISTICS
menory which can then be operated on to yield some of the elementary . s, N
statiatics. When used with a printer the program provides titles for .
the input and output, prints the input and output values, and provides -S. MIN
annotation for the output. A ssmple printout appears at the right. 6 .
The program listing appears below. User instructions follow. ) ‘
2. &
1. Press A to initislize. The heading “INPUT" is printed.
4. 527692569 e
2. Enter each input value and press R/S or 2nd A’. The input values 4.516635916 RMS
will be printed. The calculator will stop with the number of items
entered so far in the display. 10. 09950494 RSS
6.
3. To compute the statistice press B. The calculator wil stop with ;-
the number of input values in the display. '
STATISTICS
4. To print the statistics summary press C. The heading “STATISTICS"
is printed followed by the annotated output values. 8. N
v -7. MIN
5. To add values to the list after modes B or C have been run, enter
the first additional value and press 2nd-A’. The input value will be 7. MAX
printed. You may use R/S to enter any further values. > -
6. To make corrections press 10 INV List to see each input value with S. 398412465 e
the corresponding data register. Use STO nn to enter corrections.
S. 431390246 RMS
15. 3622915 RSS
040 91 RS 080 7?7 GE 120 03z 3 160 03 3 200 02 oz
041 &1 GTO 081 00 00 121 07 7 161 04 4 201 S5 -
042 16 A* 082 && 86 122 02 2 162 04 4 202 43 RCL
043 76 LBL 083 32 X7 123 04 4 162 €9 OF 203 03 03
044 12 B 084 4z sTD 124 01 1 163 04 04 204 95 =
045 3¢ PGM ggs 09 09 125 05 S 165 43 RCL 205 34 I
gde 01 01 08¢ €9 OF 12¢ 03 2 166 10 10 206 €% OF
047 71 SER 0g? 28 28 127 06 € 167 €9 OP 207 06 0%
048 25 CLR 08¢ 42 RCL 128 69 OP 168 06 O0¢ 208 92 ADYV
049 01 1 08y 07 07 129 03 03 169 92 ADV 209 03 3
052 01 1 090 32 X:IT 130 €9 OP 120 79 = 210 05 S
0S1 42 STO 031 43 RCL 131 05 0S5 171 32 X7 211 03 3
0s2 03 0 092 08 0¢g 132 69 OP 172 06 6 212 06 6
053 43 RCL 093 22 INV 133 00 00 1?23 07 7 213 03 3
054 11 11 094 67 EQ 134 98 ADY 174 69 OP 214 06 6
055 42 sT0 095 78 I+ 135 03 3 175 04 04 215 69 OP
05¢ 09 09 096 75 - 13¢ 01 1 176 32 X:T 216 03 04
057 42 sTO 097 01 1 137 69 OP 1?77 69 DP 217 43 RCL
052 10 10 098 01 1 138 04 04 178 06 06 218 0z 02
059 76 LEBL 099 95 = 139 43 RCL 179 98 ADV 219 34 I¥
060 78 I+ 100 91 R/S 130 03 03 180 22 INV 220 6% OF
061 73 RC# 101 76 LBL 141 €9 DP 181 79 X 221 06 0¢
05z 08 0¢ 102 13 C 142 06 06 182 32 %7 222 69 OF
063 42 STO 103 98 ADY 143 98 ADV 183 05 5 223 00 00
054 00 00 104 69 OF 144 03 3 184 04 4 224 98 RDV
0ES 78 I+ 165 00 o0 145 00 O 185 €9 DF 225 91 R-S
0cé 43 RCL 106 03 3 146 02 2 186 04 04 226 00 O
067 00 00 107 06 6 147 04 4 187 32 WIT 227 00 0
068 32 XIT 106 03 3 148 03 3 186 69 OF 2ze 00 O
0€9 43 RCL 109 07 7 149 01 1 189 06 0c 229 00 O
070 10 10 110 01 1 150 69 OF 190 98 ADY 230 00 O
071 77 GE 111 03 3 1S1 04 04 191 03 3 231 00 0
07z 00 oo 112 03 3 152 43 RCL 192 05 S 232 00 0O
73 7T 77 113 07 7 153 09 09 192 03 3 233 00 O
T4 22 KIT 114 02 2 154 €9 OP 194 o0 0 234 Q0 0
O7S 42 STO 115 04 4 155 06 0% 195 03 2 235 01 0
07é 10 10 116 6% OF 15¢ 388 ADV 19¢ 08 & 23 00 0
077 43 RCL 117 02 o2 157 03 3 197 &2 OF 27 06 0
072 09 0% 118 03 3 15¢ o0 0 198 034 03 238 00 O
O7e 22 INV 119 05 € 159 01 1 199 43 RCL 239 00 @
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ELEMENTARY STATISTICS ON THE TI-SS - P. Hanson

This program was written to provide a capability
equivalent to that of the TI-539 program on page
21. The program also demonsatrates unique
capabilities of the TI-95 auch as the use of the
windows for prompting, and the merging of
alphanumerics and display regiaster values to
obtain printout with annotation. A sample
printout appears at the right for the same
conditiona as in the TI-59 example on page 21.
The program listing appears on page 23.

User Instructions:

1. At program entry the windows above keye F1

through FS will contain the legends Clr, Out, Add,
L.Let and Inp. Preass F1 (Clr) to initialize. The
prompt "Data” will appear in the diasplay. 1If a

printer ias connected the heading "Data” wil be
printed.

2. To enter each input value place the value in
the display and press FS (Inp). If a PC-324 is
connected the input value will be printed. The
calculator will atop with the number of values
entered so far in the display.

3. To calculate the statistics and print the
output values press F2 (Out). If a printer is
connected the heading "Statistica™ will be printed
followed by the values for the number of input
values, the maximum and minimum input values, the
mean, the standard deviation, the RMS and the RSS,
all with appropriate annotation. If a printer is
not connected the output values and the annotation
will be flashed in the display. The calculator
atope with a zero in the display.

4. If you would like & printed heading to _
indicate that input values are being added to the
array press F3 (Add) and the heading "More Data™
will be printed. You may add values to the input
array by repeating step 2. You may add values
without pressing F3 to obtain the heading.

5. To obtain a combined printout of all the input
data to date press F4 (Lat). The heading "Data”
will be printed followed by a list of the input
valuea. If a printer ia not installed the input
values will be flashed in the display.

Comments on the Program:

Lines 0000 through 0028 define the functions to be
asasociated with keys F1 through FS.

Lines 0036 through 0054 provide initialization,
and print the heading "Data®.

Data
4.
5!
6.
0.
-3.
Statistics
N S.
Min -3.
Max 6.
Mean 2.
s.D. 4,527692569
RMS 4.516635916
RSS 10.09950494
More Data
6'
?l
-?l
Statistics
N 8.
nln -?l
Max 7.
Mean 2.
s.D. 5.398412465
RMS 5.43139024¢
RSS 15.3622915
Data
4.
S.
6.
0‘
-3
6.
70
-?u
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Elementary Statistics on the TI-95 - (cont)

Lineas 0057 through 0068 atore the input values in
data registers starting at 003.

Linea 0072 through 0081 place the prompt "“Use
Printer” in the display and the legenda "Yea" and
“No*" below keyas Fl1 and F2. If the answer is yes,

flag 1 is set.

Line 0091 - the SBR 000C re-defines the F1 through
F5 functiona which had been replaced by the Y/N
command at atep 0088.

Line 0096 prints the heading "Statiatica*'.

Linea 0110 and 0115 select the one variable
statisticas option and clear the statistics
regiaters (CS1), and initialize the minimum and
maximum values in data registers B (001) and C
(002) to the first input value.

Lines 0119 through 0137 retrieve the input values
in reverse order, determine the maximum and
minimum values of the array, and obtain the suma
neceasary for statistics calculationa. The SG+
command is equivalent to the T+ command in the TI-
59. The STO A at ateps 0145/0146 and the 2 ST+ A
at steps 0151-0153 restore the location of the
laat input value into data register A (000). The
St+ command is the equivalent of the SUM command
in the TI-SS.

Linea 0132 through 0202 bring each of the output
parameters and the appropriate annotation
alphanumeric to the display in order. The SHW 2
and SHW 4 functions are obtained from the SHW
option of the STAT key, where SHW 2 retrievea the
number of input values, and SHW 4 retrieves the
sum of the squares of the input valueas.

Lines 0205 through 0217 provide the equivalent of
the Op 06 function in the TI-59. A test of flag 1
(condition controlled in lines 0072 through 0081
above) ia used to select column 16 for the last
digit of output value in the display when a
printer is not used, or to select column 20 for
the last digit of the output value if a printer is
used.

Lines 0220 through 0238 print the heading "More
Data" in response to function key F3.

Linea 0239 through 0274 print the heading *“Data”
followed by a list of all the input values in
reasponge to function key F4. This portion of the
program is a good example of the rule that a new
line is atarted for each label in the progranm
listing.

0000
o007
0014
a0zt
goz8
0036
0042
0034
0057
0062
0068
oor2
0081
0091
009
0110
0115
0119
0125
0131
0137
0143
0148
0154
0162
0170
0179
oige
0196
0202
0205
p212
0217
0220
0227
0238
0239
0246
0255
0257
0262
0268
0274

DFN Fi:Clreci

DFN F2:0utedu

DFN F3:Add@AD

DFN F4:Lst@LT

DFN FS:Inp@IN RTN
LBL CL CLR RDY CMS
2870 A Data *
PRT ADY HLT

LBL IN INC A

STO IND A PRT RCL A
-2= HLT

LBL OU RF 01 ‘Use *
*Printer® Y/N SF 01
SBR 0000 ADY CLR

N Statistics® PRT
ADY CS!1 RCL IND R
STO B STO C

LBL S6 RCL IND A
IFCBSTODBIF> C
STO C SG+ INV INC @
2 IFC AR BTL S6

SHW 2 STO A ‘N*

SBL PR 2 ST+ R

RCL B ‘Min® SBL PR
RCL € “Max* SBL PR
MN “Mean™ SBL PR s
*S.D." SBL PR SHU 4
s SHW 2 = SQR “RMS™
SBL PR SHW 4 SGR
“RSS®

LBL PR COL 16 TF 0Ot
COL 20 MRG = PRY
ADY CLR RTN

LBL AD CLR ADV »
“*More Data‘ PRT ADV
HLTY

LBL LT ADY CLR > »
Y Data‘ PRT ADY 2
STO B

LBL LL INC B

RCL IND B PRT RCL B
IF< A GTL LL ADV
CLR HLT




TI PPC NOTES V11N3P24

FROM THE EDITOR - Of course the big news in this issue is the TI-95.

The CI-7 Cassette Interface for use with both the

TI-74 and the TI-95 also became available., I haven't had time to

even try it. I will report on it next month. .

Several correspondents have asked me to comment on the TI-74 versus
the TI-95. At this point I see the real advantage of the TI-74 as

the BASIC language with a built-in subscript capability. If you do

a lot of work with arrays as I do that is important. While the
windows and other new features of the TI-95 are attractions, I think
that the real advantage is that we have a faster machine which should
be able to accept our library of TI-59 programs with a minimum amount
of editing. (By the way, have you noticed that 95 is 59 reversed°)

For TI-59 programs written with all label addressing the conversion
will be particularly easy; even the printout commands (Op 00 through
Op 06) can be readily converted as indicated in the example on page 23.
Op 07 is a different matter--there does not seem to be any equivalent
built-in plot capability in the TI-95, but I may simply have missed 1it.
I didn't find that there was a more direct way of determining if the
printer is connected than with a Y/N prompt until today. I also

found the CHR IND nnnn or CHR IND X command too late to incorporate

it in the program on page 23 to provide sequence numbers for the

list option. For TI-59 programs which use absolute addressing the
conversion will not be so simple. The problem arises because many

of the equivalent TI-95 commands require more program steps; for
example, even a Label requires three steps instead of two. At the
moment I see no alternative but to enter the TI-59 program in sequence,
and then adjust the addresses as required through examination of the
branch points.

A card which came with the TI-95 indicates that there will be a free
newsletter supporting the device. I sent in the card, but have not
yet received any response. The card does not indicate whether or
not there will be a program exchange. What I suggest that members
who purchase TI-95's do is notify me when they have converted TI-59
programs. I will list them in coming issues in a manner similar to
that used to indicate availability of PPX programs for the TI-59.

We also need to develop a method for transferring programs on mag-
netic media. That may seem self-evident once we get the cassette
interfaces working; however, experience with the magnetic cards for
the TI-59 and with cassette tapes for the Radio Shack Model 100
suggests that there may be some incompatibility problems lurking out
there. Time will tell. The other alternative would be to use the
TI-695 8K RAM cartridges to exchange data.
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