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The full-size i1llustration above was extracted from pages ii and 1iii

of the TI-74 User's Guide. The key nomenclature for the calculator

mode is shown. Different Key assignments are used for the BASIC
mode; many of those functions are discussed on pages 4% ff. Generally,

the key assignments in BASIC are very similar to those on the CC-40.
The alphabet portion of the BASIC key assignment is pseudo~QWERTY. Note

that the keys are not staggered from row to row.
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luirks in the QuickDisx for the CC49

[t was a great ileap forward when the WuickDisk bacame
available for the CCA¥ because it solves the off-1ine storage
problem. Unfortunately, the QuickDisx has certain quirks uhich
maKe it difficult to use.

1. Buffer is 18K. Any record which is read from the
QujckDisk or written to the QuickUisk is read out of a single
buffer in a one-urite situation. That buéfer has an uppar limit
of 16.3 Xilobytes. In Data applications, that is smaijl.
bhenever you have a Data File that is greatsr than 18 Kilobytes,
vyou have to breaxk it into several different files and access
them individually. This is a problem because of the
One-File~Open Rule.

2. OUne-File-Open Rule. Most disk operating systems will
let you open at least 3, up to 8, and some I have seen as many
as 32, disk files simultanecusly. The QuickDisk Jets you open |
(one) disk file. In order to read sanother file, you must close
the first file, and re-cpen the second 4ile. This follous
because it reads the entire file Into the buffer memory, and
since the buffer memory is only 18 Kilobytes, it has to clear it
to free it for the next record. <(problem in Data
appl ications.)

3. Opening Modes. When a #ile is opened in the Input
mode, 2 copy 13 not re-uritten to the diskette when [t is
closed. 7This is a very handy option when several files are to
be scanned. Howsver, when a flile is opened in Vutput or Append
or Update mode, it is essentially written sequentially and it
will be rewritten into fresh space. Ihe most practical of
course, is the Update, and when you open in Updaile, the antire
file is read from the disk Into the buffer, changes are mades
while jt is in the bufter, and the entire #ile is rewritten to

the disketta in fresh space.

4, Pseudo-magnelic ROM. Clearing the disk resets it to
all cliear. fs flles are uritten, they are wuritten sequentially,
into unused space. khen a file is opened in Update or Append
or Dutput mode, it is read Into the buffer. Etven if no change
is made, closing will make the QuickDisKk urite the file again in
unused space, letting the original one stand aiso. So ue have
two copies of the same file on the diskette. The operating
software of the WuickDisk will sort thru these and only read in
the second one when it is re-opened. And again, i+ it is ocpenad
in Update, PAppend or Cutput, it will write a third copy of the

$ile when it is closed.
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9. Record Separators.  1n sequential mode, the QuickDisx
seems to insert its oun separators, ajthough this is not a
constant ¢inding., However, in Random mode, the WickDisx doeas
not insert its own separators, such ast returns or commas, and
you have to inseri these. 1+ you do not insert these, you wil}
get an error when you try to read tha flle. (It canmot find the
end and continues to read.)

8. Creation of a Record. This QuicxkDisxk basically thinks
and acts | iKe a sequential output device, that can provide, in
sOme cases, a limited amount of random access. 14 a2 $ile. is
opened in the Random mode, and records 1, 2, 3, and 4 are
written, and then you choose to write in record 10, you uill get
an error, because you have to write the records sequentially,
even though you can access already uritten records randomly, you
cannot write records in a portions of the file which has not
been initialized in a sequential step-wise fashion. Tharefore,
this Is a Pseudorandom Mccess.

7. Record Zero. UWhen a $ile is openad, whether it be
sequential or random modes, the index pointer in a WuickDisK is
at the Zero Record position. You can urite into this record,
and in sequential files, this is perfactly usable. Houever, in
random files, the record zero cannot be reaccessed. 14 the file
is Initially uritten into Record Space ¥, 1, and 2, and then
you move tha Index FPointer with a Nastore Kecord Command to &,
you would think it would point the index back to record 9, but
it doesn't, 1t increments and poinis it to 3. 1t interprets a
restore 8 as an increment to the next available record,
Therefore the machine thinks 1iKe a sequential, although limited
random access is available in an already created file.

8. Closing Error. 14 a CLUSE 8N i3 executed, but theare
fsn't enough room on the disk to save the file, an error message
is returned, The UujickUisk does not save the fils, and |
cons iders the file to stay open. However, the FILE BLOCK in the
CC48 is .destroyed, and the CCA® considers the $ile closed.

This is unfortunate because future disk requests are blocked
because il thinks it has a #i)le open. khen this occurs, the
solution is to unplug the WuickDisX, wait a few seconds and plug
it in, or to send a CALL 10 (8,25%%).

With these problems in mind, the UuickDisx is a very
practica) storage device for smal] files, and these +iles can be
cencatinated thru softuare to use the -ntirl diskK.
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TI PPC NOTES V11N2P2

- Factorials on the CC-40 - VBNS5P18 noted that factorials could be found

T on the CC-40 with the Mathematics module by
— recognizing that N! = Gamma(N+#). The final line stated that the CC-40
could then find factorials up to 85!. That should have been factorials
up to 84! = 3,31424E 4 26.
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TI PPC NOTES VIiINIP25
SOCIAL SECURITY NUMBER PUZZLE
In VIONAFP12 Maurice Swinnen proposed the 108 SC%)=5%

puzzle of finding a nine digit number

for which he first two digits on the

left are divisible by two, the first

three rfumbers are divisible by three,
etc., up to the entire numher is divisible
by nine. The number does not contain
zeroes, and no digit is repeated.

Maurice proposed a very slow computer
solution. Members were asked to write

a faster soclution.

The correct answer is 3814654729. Larry
Leeds and Robert Prins obtained the
solution without the use of a computer

2800 FOR A=2 TD 8 STEP 2

2028 FOR B=2 TO B STEP 2

2038 IF B=A THEN 21489

2048 FOR C=2 TO B STEF 2

2052 IF C=A OR C=BP THEN 2122

2002 FOR D=2 TO 8 STEP 2

28’90 IF D=A OR D=8 OR D=C THEN 2188
2888 S(2)=A:S(4)=Bi1S(OI=C:S(8I=D
2832 GOTO 3820

2180 HNEXT D

2120 NEXT £ -

2148 NEXT B

2100 HEXT A

3800 FOR W={ TO 9 STEP 2

3218 IF W=3 THEKR 3538

3820 FOR X=1 TD § STEP 2

3038 IF K=l OR X=8 THEN 35340

3048 FOR Y=1 TO 9 STEP 2

3250 IF Y=UW OR Y=X OR YaS THEN 3528

3860 FOR Z=1 TO 9 STEP 2

/8 IF B=d OR EmX DR =Y OR 2% THE
N 3580

3075 J=JH1itIF 45578 THEN END

program. Maurice Swinnen submitted a
program from a friend written for a
Radio Shack computer. 1 converted it

for use on the CC-40 (listing at the gﬂﬂ oo LI=HIS(3)=K1 S(2)nY: S(9)=2
right); it obtains the solution in g O 7L TO SiSemseLsTRCS
about six minutes. George Thomson 3188 IF Q<3 DR O=% THEN 3408

bmitted a - o o : obtaine 3120 SS:=UAL (Se)
submitted longer program which obta 3148 IF (SS/Q-INTCSS/Q))5.81 THEN 3%

the solution in only 32 seconds on his op n

Panasonic Senior Partner running in g:gg ::T;Tn ) ,

ZBASIC. Sase oo The number g “:1GS |
A582 HEXT =®

All of the solutions relied on the idea 3520 WEXT Y

that the fifth digit must be a five, and oon AT X

the even digits must be even, and proceed
to shuffle and test the digits according
to some algorithm. More on the methods
in the next issue.

3088 GOTO 21e@
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TI PPC NOTES V11N4P9S

- QUIRKS IN THE QUICKDISK FOR THE CC~40 - Louis Krumpelman. Earlier
. igssues have noted the
availability of a diek drive for use with the CC~40. There are
indications that the Disk drive may also be useable with the TI-74.
The following page presents the experience of one user of the device.



Tl PPC NOTES VI1INZPZR

CC-40 MATERIAL FOR SALE - Maurice Swinnen has ewxtra CC~-40 material.

He has divided the equipment into two systems,
and will sell by system, not by individual components.

System 1: (CC40 with 18K Memory (new) S 275
HX-1010 80 Column Thermal printer (new), with 200
1000 sheeta of thermal paper, 500 saheets of gloasy
Plain paper, 8 rolls of 8.5" s 100 ft thermal roll
paper, and ©& boxes of thermal offset ribbons,

HX~-1000 Four Color Plotter-Printer (new) 200
Mathematic Solid State Cartridge &0
Electronics Engineering Solid State Cartridoe 60
Statistice Solaid Stste Cartridge &0
Mechatronic Diek Drive 2935
Ten Diskettes S0
New Price $1300

‘ Sale Price sS850

Syastem 2: Engineering prototype CC-40 with 18K Memory
HX-1010 80 Column Thermal Printer =+ mod tc Use Roll Paper
HX-32000 RS-232 Interface

Sale Price <400

PC-100C Printer (new) with 6 Rolle of Thermal Paper S150

Write to Maurice Swinnen, 9213 Lanhanm Severn Road, Lanham MD 20706, or
call during working hours (Eastern time) at 301-427-5125. This
distribution of material in the two systemse is tentative. He is open to
suggeestionsa. He will ship by UPS or other carrier per your

instructions. You pay the ahipping in addition to the prices qguoted
above.
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TI FPC NOTES VIINZFP1©Q

THE MATHEMATICS LIBRARY CARTRIDGE FOR THE TI-74 - The program package

1s very similar to
that which was available with the Mathematics modutle for the CC~40. The
two discrepancies with the CC-40 module have been corrected, namely the
brnmpting anomaly in the AU routine (VBNSF18) and the Wwrong sign for the
tdeterminant for some matrices (VIONIF7).
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TI PPC NOTES V1iN1P23

THE TI-74 BASICALC - Maurice Swinnen reports that the title page of a

manual for the Mechatronic Quick Disk (see VION4P4)
indicatees that the device can be used with both the CC-40 and the TI-74
BASICALC. Thia seema to confirm the notation that appeared in the

Executive Photo Catalog (mee VION4P3), but aa yet there ia nothing from
TI’as Conaumer Prese Relationsa organization.
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TI PPC NOTES V11N2P4

THE TI-74 - Pslmer Hanson. In mid-July the TI-74 became avajlable from

Elek-Tek. Page 18 of their Volume 12 catalog shows the
following iteme and pricesa:

417627 TI-74 BASICALC $94 .00
417635 8K Constant Memory Cartridge 34.00
417643 Printer £9.00
417651 Cassette Interface 22.00
417669 Learn Pascal Software Cartridge 29.00
417677 Statistics Software Cartridge 29.00
417685 Mathematics Software Cartridge 29.00

Those prices are substantially lower than theose quoted in VIiION4P3 from
the Executive Photo 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. As of mid-Augusast only the TI-74 and the software
cartridges were in stock.

A full size illustration of the TI-74 éppeara on the front page. It is
somewhat smaller than the CC-40, and comes with a snugly fitting plastic
carrying case. It will have to be removed from the carrying case to
connect to the printer and cassette interface. The advertisement in the
Elek-Tek catalog calles the device "An advanced scientific calculator
that is BASIC programmable®. The CALC mode provides most of the
functions which we have come to expect from a scientific calculator from
- Tl including statistics, linear regressaion, hyperbolic functions,

permutations and combinations. The BASIC mode provides many of the
functions of the CC-40.

The CALC and BASIC mode both disgplay ten digits and seem to use the same

internal mathematics carrying 13 or 14 digits depending upon the number.
Thus, in BASIC mode

e = EXP(1) 2.718281828458 which includes 13 digita, and

a3

(EXP(1)~3)

20.085536923165 which includes 14 digits.

That is generally consistent with Larry Leeds’ discussion of the
arithmetic of the TI-99/4 and CC-40 in VIONSP6. The "Itsy-bit of
Parancia® test from the February 1985 issue of BYTE (see ViION2P1l6 for a
listing which will run on the TI-74 i< each "Print #1" i=a changed to
"Print®) vyields exactly the same resulte as the CC-40 with radix = 100,

precision = 7, fpwidth = l1.E+14, ulpone = l1.E-14, and the existence of =a
guard digit for add/subtract.

One of the major deficiencies of the CC-40 keyboard haas been removed:
the T1-74 has a shift key at the right of the space bar. There are some
other keyboard features which are inconvenient. The keyboard is
"typewriter~like" for the alphabet and the punctuation symbols, but is
entirely too amall to be used like = typewriter by any but the smallest
hands. To accomodate both the the calculator functions and the Basic
functions the upper row of a normal typewriter keyboard (numberas and
symhols) has been replaced by a functions row, and numbers and symbols
can only be entered from the calculator keypad at the right. One result
is that the arrow keys used for editing in Basic, which were directly
above the calculator keypad at the right side of the keyboard on the CC-
90, have been moved toward the center of the kevboard.
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The TI-74 - (cont)

That change is particularly inconvenient for me since the two computers
that I used moet in the past, the CC-40 and the Model 100, had those
keys in very eimilar poasitions on the keybocard. However, I have become
resigned to the idea that calculator/computer manufacturers change
keystrokeas and key positions with total disregard for the habits of
users. For example, any seriouas TI-S58/59 user had developed a habit of
thinking of the Op command as 2nd-0p, the Label command and 2nd-Lbl,
etc. as a “ecrutch" for remembering the keyin sequence for rapid entry of

program commands. The TI-66 changed all that, for no apparent good
reason so far as 1 can see.

Il tested the TI-74 arithmetic with some of the aame benchmarks which we
have discussed in earlier isgues and obtained mixed results:

l1. e x4 was equal to o x e indicating that multiplication was

commutative. The non-commutative multiply on the TI-59 was discussed in
VON2P15.,

2. 81in(45) was not equal to coa(43), and in general! sin(X) was not

equal to coa(90 - X). Page A-33 of the TI-74 Programming Reference
Guide makes the helpful suggestion that:

“"A useful technique is to test whether two values are
sufficiently close together rather than absolutely equal ...
»»» Inatead of IF X=Y THEN ... use

IF ABS(X-Y) < 1E-11 THEN ... *

That is a safer technique than the idea of doing EE~INV-EE before a

comparison as proposed in Personal Programming for the TI-S9. 0Of course
the aize of the test value depends upon the problen.

3. The square root-squared test: VBN3P13/14 described thia test which
18 & derivative of the (JE‘)z test by Brian Hayes on page 136 of the
January 1981 iassue of BYTE. For our test we start with an integer, take
the square 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 digplay were:

2 1.99999 99999 83 12 12.00000 00001 2¢

3 3.00000 00000 04 13 12.99999 99998 13

> 4.,99999 99999 70 15 15.00000 00002 91

7 7.00000 00000 71 17 17.00000 00000 69
where all of the answers are better than the TI-58. Again, note that

some solutiona show 13 digits and other aolutions ahow 14 digits.

'é. 1.0000001 squared 27 times: VAN2P11 described this test from the
"Computer Recreations®" column of the April 1984 issue of Scientifie
American, where there are different methods of calculation:

Exact 6£74520.4707410 84559 ...
Mode A (Repeated A~2) £74530.3180422 5
Mode B (Repeated Ax*A) 674530.3180422 S
Mode C (A*134217728) €£74530.,.4707401 O

where in tests of other devices only the Model 100 yielded & better
answexr than the Mode C solution from the TI-74.
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T e TI-74 - (cont)

-

. The Bob Fruit benchmark: Bob proposed a compound intereast problem
asa another benchmark (see V8N4P4). The appropriate equation is that for
the aum of a geometric series S = [((1 + 1)*n -11/1 . An annusal interesat

rate of ten per cent . (i = .10/12) and compounding monthly for thirty
Yeare (n = 360) yields: -

Exact 2260.48792 47960 86067 ...
TI-74 using the y*x function 2260,48792 45128

where that anawer is better than the CC-40 or TI-99/4, but not aa good
as the TI-59 or TI-66.

©&. Accuracy of the eine function:

The errors in the cutput of the s&ine function frem the TI-74 are
illustrated in the following figure:
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Angle (degrees)

For input angles less than one radian (57.2957... degrees) the error is
never greater than 1E-14: but for input angles greater than one radian
the errors become erratic. For one degree increments over the 0O to 90
degree range the RMS errors was 8E~-14 and the peak error was 28E-14,
Those values are substantially better than the TI-59, TI-66, or CC-40
and only elightly worse than the Radio Shack Model 100,

It occurred to me that one might be able to extend the very good
accuracy for the aine function by using cos(90 - XY for some angles, smay
for angles above one radian. Examination of the cosine function showed
that 1ia not the caze. 1In fact, for the range from 58 degreeas through 90
degrees the error in the cos(90 - X) function was exactly the same as
the error in the einX function for 29 of the 33 angles tested. The
cosine function is also substantially leas accurate than the asine
function for anglea below one radian with a peak error of O>6E-14 and an
RMS error of 23E-14 over that range. This suggeste that for the moat
accurate reasulta the user might want to use 2in(90 - X)) or

8qr(l -sin(X)>*2) inastead of coa(X) wherever poseible.
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TI PPC NOTES V11N2P7

THE TI-74 RANDOM NUMBER GENERATOR - The RND function providea accesza

to a series of predetermined
uniformly distributed pseudo-randem numbers with values in the range
from O to 1. The same sequence of values will be returned each time a
Program is run. Using a little tallying program to determine the
distribution of the RND outputa in ten equal width "buckets" the results
for 1000, 10,000 and 100,000 random numbera were

1000 10, 000 100, 000
D¢1) 113 1,017 9,921 FOR I=1 TO 1000
D(2) 95 973 9,999 A=10%RND+.5S
D(3)> 75 958 10,092 DCAY=DCA) +1
D(a) 95 1,013 9,892 NEXT I
D{S) 104 1,008 10,185 FOR I=1 TO 10
D(6) 98 971 9,943 PRINT D(I)
D7) 105 Q74 10, 044 PAUSE:NEXT I
D(8) 95 1,047 10,031 END
D(9) 112 1,028 9,994
D(10) 108 1,011 9,899

where the distribution of 1000 numbers i=s identical to that presented
for the CC-40 on ViION1P2S. Teats show that the number aegquence

- delivered by the RND function in the TI-74 ig identical to that obtained
from the CC-40,

The tallying program uses the indirect address sorting technique
described in V1ON1P24 and ViON3P13. Lines 20 and 30 rely on the
characteristic of the TI-74 which selects the address for =a non-integer
subacript by rounding to the nearest integer. That is another TI-74
feature which is common with the CC-40. As written the program counts
into D(1) through D(10). An alternative would have been to write line
20 a8 A = INT(10=RND) which would count into D(0O) through (89). 1In

either case no dimensioning statement is needed since BASIC provides
automatic dimengioning of any variable up to 10.

-___*——_--——-u_-‘--‘-"—-*—-_*—-ﬂ_--'—-_--h—-—-—--——-‘---_-—*?'*-E----

WHAT’S MISSING IN THE TI-747 - The preceding discussion has noted the

similarity of the featurees of the TI-7<

to those of the CC-40. There are some attractive features of the CC-40
which were dropped:

* The BEEP which allowed the user to sound a tone as an attention
getter, say for erroneous inputs, the end of calculations, etc.

= The CHAR command which allowed the user to define his own eset of
characterse on the CC-40.

"« An external power supply to minimize battery usesge. Page 1i-5
cf the TI-74 Usere Guide cautions:.

“"The Constant Memory (TM) feature retaine stored information -
for a short time after the batteries are removed. As & precsaution,
however, you may want to save any aimportant programs and data orn

& storage device (such as & casecette) before replacing batteries."

*» An RS-232 capability.

—-———-*ﬂ--‘—_-h--—-_—--_-——-h-—_-—-—i——-.-.-—.—-.-—--—----.-.l---._l—_.u_—-.._——-*-hﬂ—---h--_-
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COMBINATDRIAL ANALYSIS ON THE TI~-74 ~ The CALC mode of the T1~-74

T provides built-in functions for
tactorials, permutations and combinations. The larger numerical range
of the TI-74 (10127 as opposed to 10799 with the TI-59, another feature
which is common with the CC-40), permits the calculation of factorials
up to 84! = I, IT14240135E+1246. The solution is very fast; the answer
seems to appear in the display as soon as the tactorial key is pressed.
VIINIFS also reported execution times for benchmark permutation and
combination problems. The TI-74 returns the permutations of 100 items
taken 50 at a time in about & second, and the combinations of 37 items

taken 164 at a time in about 3 seconds. That makes it the fastest hand-—-
held/lap—-top device tested sp far.

L. X ] “_—__—--—-np_-ﬂ«h-_“__-—*--I-Il-—-h-——ll--*-_—-ﬁ_—l-—-—-ﬂq__“-—_“ A —--.--—-——-—--

THE STATISTICS LIBRARY CARTRIDGE FOR THE TI-~-74 -~ The program package is

| very similar ta that
which was available with the Statistics module for the CC-40. Even the
examples in the documentation are the same. The major differences are
in the responses to prompts. For example, the first prompt with the
Means and Moments program asks "Use Frinter?", where the acceptable
answers are "Y' or "y" for yes and "N" ar "n" for no. With the CC-40
the user entered one o+ those letters and pressed ENTER to proceed to
the next step. With the TI-74 the machine moves immediately to the next
step on entry of an apropriate response. That should provide some
increase in speed of ocperation; however, at present I am so conditioned
to the CC-40 sequence that I press ENTER anyway. The CC-40 sounds a

tone when the response to a prompt is not acceptable. The TI-74 can’t
do that since it does not have a BEEF command.

Fage 2-18 of the manual defines the geometric mean as

f, f2 fe 1/N
X = (X, % Xag ¥ weno X Xy ) where N = Zf .
‘That is often written as Xg = [ II Xe 3
1=1

The actual Means and Moments routine is probably not mechanized in that
wavy. If it were, you would cause an overtlow condition as soon as the
product equals or exceeds 10E127. Test cases will show that such
overflow does not occur. It seems likely that the geometric mean
routine is mechanized Using & sum of log(X) formulation as indicated on
page 23 of the manual for the Statistics cartridge for the CC-40.

n
Xg = 10°L(%F; Xlog(sx,)) /N3
i=1

VIONZ2F22 noted that there was an error in the formula for finding the
geometric mean on page 23 of the manual for the Statistics cartridge of
the CC-40 and gave a correct formula as shown above. VI1ON2E™ noted that
overflow problems with the calculation of the geometric mean were
delayed in the CC—-40 because of the log formul ation.

el . T L SR e TSy N R ERALr B ekl
__—__—-*—_—ﬁ——-l-l-u—__—--upu—--—_—_“ﬁ-———_ﬁ“——n—ﬂ__——_-
s - AN el Sk g N S
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1s also available in the Statistics cartridge for the TI-74, and again
there is no mention in the manual. The call is the same as that definwed
ONn page 90 of the manual for the Mathematics Cartridge for the CC~403

CALL MI(PRDMPTt,ﬁRRAY(,).FIRST,LQST ROW,LLAST COLUMN, FRINTER)
An example will l1llustrate the use of this call:

10 CALL MI("A",A(,),1,2,3,0)

The first prompt which will appear is "Enter A(1,1):", As you enter
each element of the array the prompts will proceed through "Enter A(l1,2)
"y “Enter A(1,3):", "Enter A(Z,1):", etc. I1f the last variable in the
call is a one then each entry is printed together with the accompanying
notation. When the last array element has been entered the subprogram
enters an edit mode. The prompts and responses for the TI-74 Statistics
cartridge are the same as those described for the Mathematics cartridge
of the CC-40. The CC-30 Statistics cartridge implementation differs in
that it exits the subprogram at the end of an edit of all the input.

Subprogram ME uses the same arguments as subprogram AU but starts
execution at the edit routine.

VBNEFZ20 also noted that there also appeared to be an Al subprogram for
i1nput and edit of two one—dimensional arrays in the Statistics cartridge
of the CC-4¢, but the use pof the AU call defined OoNn page 87 of the
Mathematics cartridge manual yielded a response "Illegal Syntax". After
some additional experimentation I have found that a longer call will
work for the Statistics cartridges in both the CC-40 and the TI-74:

CALL ﬁU(PRDMPT1$,PRDMPT2$,QRRQY1(),QHRQYE(),FIRST,LQST,
FRINTER, EXTRAL1,EXTRAZ)

where the EXTRA1L and EXTRAZ elements must be added for use with the
Statistics cartridges. An example will illustrate the use of this call:

10 N=3

20 CALL UP("Demo of AU in Statistice Module", PN)
SO CALL AUC“X", "Y', X(),Y(),1,N,FN,0,0)

Line 20 is the printer useage subprogram. If the user responds "N" to
the prompt "Use FPrinter?" then PN is set to zero and the computer
proceeds to the next line of the program., I+ the user responds to the
‘prompt "Use Frinter?" with "Y" then PN is set to one, and the next

prompt asks "Enter File Name:". The user enters the device number. The

text inside the quotation marks in the call is printed and the computer
proceeds to the next line of the program.

Line 30 is the AU call. This call illustrates that the FIRST, lLAST,
FRINTEK, EXTRAL1, and EXTRAZ elements of the call can be constants or
variables. The first prompt is "Enter X(1)". when that element has
been entered the next prompt is "Enter Y(1)". As each subsequent
element is entered the prompt alternates between requests for X or Y

elements. When all of the elements of the two arrays have been entered
the subprogram enters an editing routine.



ol - . —_—
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More Subprograms for the Statistics Modules - (cont)

The reasons for the elements EXTRA1 and EXTRAZ in the call for the AU
subprogram are not clear. Experimentation shows that if EXTRAZ i€ not
zero, then the value for EXTRALl ie added to the value for FIRST to
detine the subscript for the first prompt for data entry. For example
i¥ in line 30 above EXTRAl is two and EXTRA? is one, then the first
prompt will be "Enter X(3):", the second prompt will be "Enter Y(3):",
etc. up through "Enter Y(5):%. But if vou test the contents of the X
and Y arrays you will find that the entered values are in locations with
subscripts 1 through 3 not 3 through 5. Thus the EXTRAL1/EXTRA? elements
of the call seem to affect the subscripts of the prompt, but not the
locations into which the entries are stored! I am at a loss to explain
how this is useful., Until we have a better understanding of the effects
of the EXTRAl and EXTRAZ2 elements of the AU call I recommend that usere
set them to zero.

Subprogram RE uses the same arguments as subprogram AU but starts
execution at the edit routine.

Subprogram RZ checks to see if an input variable is greater than zero.
The argument for the call is the same as for the 12 subprogram:

CALL RZ(Variable, Flagqg)

If the variable is greater than zero the flag is set to 0. If the
variable is less than or equal to zero the flag is set to -1 and the
message "VALUE MUST BE > 0" is displayed. However, the message is only

displayed for a short period of time. To see the message s user should
include a FAUSE statement 1mmediately following the call.

Subprogram IC checks to see that an input value is an integer between
two predetermined limits. The call is:

CALL IC(Lower, Upper, Variable, Flag)

If the variable is not an integer the flag is set to -1 and the message
“"VALUE MUST BE AN INTEGER" is displayed. I¥f the variable is between the
limits the flag is set to zero. 1f the variable is outside the limits
the flag is set to -1 and a message defining which limit was exceeded is
displayed. An example will illustrate the use of this call:

10 A = -3.5

20 B = 10

30 INFUT N

40 CALL (A,B,N, Q)

50 IF =0 THEN PAUSE

&0 PRINT “Flag = “3:0: FAUSE
70 GOTO 30

Note that the limits do not need to be integers. As with the I1Z, RZ and
FC subprograms the conditional PAUSE at line S50 permits the user to view

the error message. Line 60 allows the user to check the flag response.
An input of S yields only the message “"Flag = 0", An input of yields
the message "VALUE MUST BE >=~3.5." f0l1lowed by the message "Flag = -1".

An input of 11l yields the message "VALUE MUST EBE <=10." fo0llowed by
the message "Flag = -1v, I¥f the values for A and B are reversed so that
the first element of the call is greater than the second element of the
call then the flag is set to -1 for all input, and some of the messages
are non-sensical. I+ the two limits are set to the same integer, then
only that integer as anm input will set the flag to 0.
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More Subprograms for the Statistics Modules - (cont)

Subprogram FT checks to see than an input value is greater than zero and
less than or equal to one. The argument for the call is the same as for
the IZ and RZ subprogramss

CALL FPC(Variable, Flag)

I¥f the variable is inside the defined range then the flag is set to
zero. I+ the variable is outside the defined range then the flag is set
to -1 and the message "VALUE MUST BE >0 And <=t" is displayed for a

short period of time. Again, a tollowing PAUSE statement should be
included.

There is one additional subprogram with a two letter call which is not
listed in the Statistics manuals, the TI subpraogram. I know a
subprogram is there since a call does not vield a "Not Found" response,
but I have not yet identified proper arguments for the call. There may
also be ‘three letter calls which are not listed in the manual s.
Hopefully, we can find a subprogram which will provide for input and

edit of & one-~dimensional array in a manner similar to the AK subprogram
in the Mathematics cartridge.

—“ﬂ___*——*__“__-“_-—'_--_*--'ﬂ-_-_—““—_—'_—_ﬂ“__-___““_uﬁn______““-__#--H__

AREA FINDING - The September 1986 issue of Computer Shopper includes an

article entitled "The Universal Area Calculator” by Frank
Tymon. A BASIC program was provided for tinding the area and perimeter
of & polygon defined by its vertices. The method of solution for the
area of the polygon is the same as that used in Henrik Klein’s polygon
program for the TI-58/5% in VBN2F7. Tymon notes that the area
calculation will yield a positive answer if the vertices are taken in a
counter—-clockwise order, and a negative answer if the vertices are taken
in a clockwise order. He fails to recognize the capability to traverse
the outer polygon and use a "cut" to Qo from an outer polygon to an
inner polygon, followed by a clockwise traverse of the inner polygon to
find the area between two polygons. Ferhaps he avoided that idea
because of the difficulty keeping the "cut" from being included in the
perimeter. A CC-40 or TI-74 program which uses the subprogrames in the
Statistics cartridge to solve for the area is at the right. -

- —— _—

18 DIM X(31),YL31)
15 CALL UP("Area Finder®,PN)

28 INPUT *"Number of Usrtices? "IN
25 CALL IC(3,38,N,Q)

22 IF Q=-1 THEN PAUSE:GOTD 20

35 CH.L NJ('H“,“T",HI:),YE); 1,NIPN!BI
B8]

48 XCN+1)=X{1):Y(N+1)=Y(1)

415 $S=0

58 FOR I=1 TO N

D0 S=S+XCIIXYCI+1)-XCI4+13XYCI)

B8 NEXT 1

05 PRINT &PN,"Area = *;S/2

78 PAUSE

75 END

The prompts provide the instructions for
running the program. When making a "cut®
1t is necessary to enter the transition
points between the inner and outer curves
both going and returning.

Line 25 uses the IC subprogram to ensure
that the number of vertices is at least
three and not more than 30. Line 30O
illustrates the use of the flag set by

the IC routine to branch back to the 1nput
if the entered number of vertices was not
acceptsble.

This program will also operate with the Mathematics cartridge and the CC
~40 by deleting line 25 and the last two zeroes in the argument in line
S5

M——ﬂ“__-_n__—‘““—-l-I-——-u-———-I-ll-l—-_-—-“_ﬂ"-—_—-—__“-l-I——-n_ﬁ——__"--f-—_____m—n_—____
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MANY DIGITS OQF LN(2) AND LN(3) IN BASIC ~ One of the proarama in Robert

Prine’ treatise on extended
precision calculations for the TI-59 (aee page 25) can calculate natural
logarithms up to 1188 digits. The problem was to find an independent
listing to verify that the program was correct. I was able to find
fifty digits of 1n(2), 1ln<(3) and 1n(10) on page A-1 of the CRC Handbook
of Chemistry and Physica, "but was unable to find any longer listing.
Robert and I decided to independently calculate 1200 digqite using other
programs and compare our results. My program used the well known
relationship

1 + x s 3 55 oL

l - x 3 e 7

which is also the basis for Robert’s program for the TI-S$9. For x = 173
that series reduces to

‘ 1 1 1 1 1

Ind(2)

)
N
!
+
+
+
¥
L |
L
»

I used & brute force approach since memory limitations weren’t a prohlem
with my CC-40. The ligsting for the program that I used on the CC-40 is
at the right.

168 DIM AC120),B(1208),CC128)

12

Line 100 sets up 3 extended precision 110 IMAGE #ARRAAARRR J
registers (arrays) where ten digits to 128 CALL UPC“Logarithm of 2v.2)
the left of the decimal point are maintained 138 S=1.E+19
in each of the 120 elements of each array 140 INPUT “Number of 18 Digit Blocks
for a total oi 1200 digits. The digits to ? “iN
the right of the decimal point are used to 15@ FOR I=1 TO N
carry from one element to the next. 168 A(1)-6066000000

178 NEXT [

308 =1

LLine 120 assumese the user has one of the

cartridges installed. 480 R=0

41@ FOR J=1 TO N
428 B(J)=ACJI+RXS

Line 140 sllows the user‘tm select how many 438 R=B(.))-IXINTCBLJI/T)
digits to calculate. Using only the number 440 B(JI)=INTC(BCJ)/I)
of digits needed saves calculation time. 458 NEXT J

588 M=(I+1)/4
Lines 150-170 locad the A array with the 510 R=2X({M-INTCM))
value 2/3, the first term of the series. 528 FOR J=N TO { STEP ~1
Lines 400-450 divides the A array by 2n-1 938 CLJI=CCJI+BLJI4R
and accumulates the result in the B array. 548 R=INT(CLJI/S)

558 CCJI=CCJI-R%S

Lines 500-510 provide automatic compensation | 59@ NEXT J
for truncation effects by adding 1 at the 2?9 R=0
least significant digit every other cycle, @ FOR J=1 TO N

028 T=INTCLACJI+RXSI/I)
for an average rate of 0.5 of the least 838 R=ACJI+RKS—9XT

aignificant dicit per cycle which will be B40 ACJ3=T

approximately correct if the truncation B5@ NEXT J |
errors are uni:formly distributed. Without 788 IF BC{N)<>B THEN I=[42:COTO 400
this correction a series with all positive 888 PRINT #Z,18XN;" Digitg®
termes will generate an error equal to 818 PRINT &7

one-half of the number of terms times the 820 FOR J=1 TO N

lJeaat significant digit. 830 PRINT #2,USING 110,C(J)

840 IF 2=8 THEN PALSE
Linee 520-560 complete the addition of array | 858 NEXT J
B to array C to accumulate the sum. 388 [F 2=1 THEN CLDSE #1
989 END
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Hanz Digitas of Ln(2) and Ln(3) - (cont)

Lines 600-630 divide the contenta of the A array
by nine (3 squared) to prepare for the next
iteration,

Line 700 keepa the routine iterating until there
are no more corrections to array C. This is
eaaier than trying to figure out how many cycles
to use to get a given number of digits.

Linesg 800-840 provide printout of the rezult once
the calculationsa
are complete.

To calculate 1In(3) you only need to note that x
should be 1/2 in the beginning formula, In the
program you change line 160 to 99999999938 (ten
nines). You do not start with a 1 and ten zeroes
in A(l) and =zerces in the rest of the elements of
A a2 you might think to avoid termination after
the firat term by line 700.

The listings at the right are for 1000 digits of
In(2) and 1n(3)>., Robert and I agree on 1ln(2) but
he has not yet completed 1ln(3). The first SO
digits of 1n(3) agree with the CRC values.

--_ﬁ------ﬂ---_--“-----_--—--m---------—---‘-—---.-_

MORE PERIPHERALS FOR THE TI-74? - P, Hanson

Last week I was contacted by a telephone
survey performed for TI. Purchasers of the
TI-74 and the TI-95 were being contacted.
The questions suggest that several new

pPeripherals may become available for those
devices:

* An interface which would allow the
connection of the AC-9201 without
the use of the PC-324,

* A_Centr?nics interface for use
wlth printers and plotters.

* An RS-232 interface.

* A combined Centronics and RS-232
interface.

One 0f the purposes of the survey was to
determine what would be acceptable prices.
The caller asked what I thought might be

a price at which I would probably buy, and
then asked for the likelihood that I would
buy at various prices. We will have to
wait and see.

Lesarithm st 2

I Oiyity

2531471005
S4TI9
7292121488
1 700088700
13420823
5204120080
49930
1909094271
SONI2Y
2804 190879
T80 48102
370008773
SES229209>
SAL30TEN3
2078731805
J090183a?
2797082837
1423198387
BO2RSLe
7347112338
i LM04 482
SIB2N01204
7817208107
4537909194
242041395
2388299043
97894328
J000420041
422919791
4952843748
4303055008
1544 L7004
1871918044
12839948
7170454099
720221091
B435401982
70740248
1002723289
05300952
09083341 L3
72273722
FZRI9504930
4792970203
209885999
To1905858%
70470338
0790854432
4 P0I27 443
12543000
428147124
2018772847
4324329012
58734089481
FILBA 17408
1332072904
L@XB823407
SoASLALS {4
41928710509
293831727
143877292059
4877500489
a38748778
4949148447
2940491422
8831323982
JI4237 444
8979288850
B304 274804
JA%2313818
1870781408
08747008478
U141
1200494231
S199733488
75104881
2732524100
1933718333
BE2438794 L
4729309293
1138971559
823302439
2971700072
1988378182
ST08857LD
2449713693
2837840923
JBBEZ74820
781718881
0882082
273898429
2918533082
44T 1430
7901189238
7891923722
14072321772
53401045972
3087274779
R3443M3D)

Y o

e

Lasarithm at 3

MR Dipits
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USE OF THE AC-9201 WITH THE TI-74 AND PC-324 - V11N2P17 noted that the
Educalce catalog listed
the AC-95201 as TI-74 hardware, but that my TI-74 did not have an adapter

socket. A atatement on page S of the manual for the PC-324 provides an
explanation:?

“"You can use the optional AC9201 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 alao show that a TI-74 without batteries will run when connected
to a PC-324 with batteries.

If you remove the batteries from a standalone TI-74 for about a minute,
and then reinstall them you will receive the message "W30 Initialized"
at turnon. Among other things, that measage 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 atatement:®

“The Constant Memory (TM) feature retaina stored information.for a
ahort time after the batterieas are removed. Aa a precaution,
however, you may want to save any important progrma and data on a
atorage device (auch as a caaaette) 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 problem of loaas of memory when changing
batteries in the TI-74. All you need to do ia have the printer |

connected, with batteriea inatalled or the AC-9201 connected, during the
battery change in the TI-74.

__------------------—-----—-—------------—----——---—_--a--—-----—___

DEVICE CODE FOR THE PC-324 - The instructions for acceasing the printer
s A ——- T —— .
vwhich appear in the manuala for the
Statistica and Mathematics cartridges for the TI-74 astate that you can
find the identification number (device code) in the printer operating
manual. 1 couldn’t find the number in the manual for the PC-324. 1
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 ia indeed 12.

-———--——------————--—-——---——----—-_—-n-—---——--—-—_---—-——---————--ﬁ-----

DISCUSSION OF THE TI-S59 FIRMWARE - Page 7 of thia issue diacusses the
firnware mechanization of the DMS
function in the TI-S59., Newcomera who are intereated in more detaila on
the firmware in the TI-59 should send four dollare for a twenty page
.-diacussion on aubjectsa such aa how to view the firmware from the
 keyboard, the mechanizations for all of the statistices and converaions

functionsa, the HIR 20 function, and identification of the conatants used
in the log and trig functiona.

-—----------—-—----—_--——--------—----—-—----—--—---—--‘--_-_-----_-----

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

Merchandise outleta in October 1986. Only the

computer was available at & price of £99,97 plus tax. No peripherals so
far,
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Extra-preciaion Combinationsa on the TI-59 - (cont)

Steps 5 through 29 provide for initislization end data entry. The

GTO 472 at 031-033 picks a Junp addresa for fast mode antry at atep 001
for the 13 digit calculetion. Stepa 60 to 100 are the 13 digit

calculation which determinea if the anaver is leas than 38 digits long.
The GTO 469 at 036-038 picks up a different Jump address

Be(WXY) + 2 « 1 = 8012 + ¢ + 1 = 101

where W through Z are the ninth through twelfth digits. Steps 101
through 248 are the extra-preciaion calculetion. Steps 39 through 59
display the reault of the precision calculation.

For N = 100 and R = 70 the 13 digit answer 2.937234e25 will be returned
in about 13 seconds. The extra precision aoclution requirea about 340
seconds, and is read out by Mode E as 0 0 29372339 821610944 823963760,

ﬁ---—--ﬂ-—--——“--—--ﬂ-—--ﬁ-_---*—------_—-———--—----—-——-----__-_—---—_

EXTRA-PRECISION COMBINATIONS IN BASIC - L. Leeds | i1s tri etentr = NI CRECH-RILI". PN

T,
) .

Larry alao provided a Model 100 BASIC language :: :m f:,::::':: Things? "3

equivalent of the TI-59 program on the preceding 135 PRINT #PN,"n = "IN

page. The program at the right is the editor’a 140 INPUT 'rhu_my_lt a time? ;R
converaion for use on the CC-40 or TI-74. :;: ﬂ':;_’:”"' S

108 IF RON/2 THEN RsN-R
Line 110 preaumes that a aoftware module isa ::FDR K“:Eafumx
inastalled ao that the UP aubprogram can be uaed 198 m,-nm = "0
to print a title, set a branching valiue (PN) to 195 IF PN=@ THER PAUSE ELSE PRINT &P
select use of a printer or the display for N . -
output, and open a file for access to the :‘E,:‘:’UT Heed move precislon
printer if needed. : 238 IF AO="n"OR MO="N*THEN 13Q

298 FOR =0 TO 4:ACII=@INEXT [IAL4)s

- {

Use of the ten digit IMAGE definition at line 242 FOR H=1 TO R
120 provides right justification of the output 252 FOR J=@ T0 4

200 ALJI=ACJITNINEXT J
270 FOR J=4 TO 1 STEP ~1
288 T=ACJ)/RtACJ-1I=ALJ-1I+INTLT)

Lines 150 through 195 are the single-precision 298 ACSI=(T-INTLTIIKRINEXT J
388 FOR J=@ TO ¢
solution. 310 BaACJS ) /HIRCJI=INTCB)

320 ALJ4LI=ACLI+1I4+IACI IR ITHIIR

for the extra-precision anawer.

- 338 NEXT J

Lines 200 through 360 are the extended preciaon 242 FOR J=B TO 4
solution. | 358 ACJII=0CJIINEXT J

300 N=N-1ENEXT H
Linea 370 through 410 provide output of the 35:':,‘:':?;?1;,“5 128;0C1)
extra-precision solution. 390 IF PN=@ THEN PAUSE

400 NEXT I
The program cepability ia 41 digita. The <20 BOTo 198

= printout illustrstes the solution for two 430 END

problema. The printout and liating were
made with a CC-40/HX-1000 combinetion in

the 36 character per line mode and magnified
for readability.

A liasting and printout using a TI-74 with

a PC-324 appearsas on pagei18. That program
alao illustrates the mechanization of an
option between output to the printer or to
the display with out using the Call UP idea.

_—-_---—--_—-—---—-----—--ﬂ-----ﬁl-—_-—«-—-------——-—-—_-----------------
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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 diaplay for output, and
to open a file for access to the printer when
needad. That program would alao run on a TI-74 if
one of the software modules was inatalled.

The program at the right doesa not assume that a
software module is inatalled. Thus the functions
which might have been provided by the UP sub-
program must be provided in the user’s progranm.
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 proceaseas the uaer response to aset the PN
flag as required. ,

Line 115 providea a prompt for entry of the device
number if the printer option was selected. For the
T1-74 operating with the PC-324 the user response
ias 12. For the CC-40 operating with the HX-1000
the reasponse may be either a 10 or a 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 was aselected.

The program liating was made using the normal
printing mode of the PC-324, or 24 cheractersa per
line. Note the substantially improved legibility
relative to the listing 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 S,

9 0

3820969697 0
8400412047 293723
8589458050 3982161094

6297666600 4823963760

-ﬁ---lllll'-—ﬁHn—-h_---—-_—--ﬂ-—-—-l-—-——.——p-—--.—_--_—.--—_--ﬁ_

100 2=1.E+10

110 INPUT "Use Printer ¢
Y/N>? “3R$

112 IF AS="Y"0OR A$="u"TH
EN PN=1

115 IF PN=1 THEN INPUT "
Enter device name: “:Fg
117 IF PN=1 THEN DOPEN #p
NsFSs DUTPUT

120 IMAGE RERUSEREES

130 INPUT "Number of ‘Thi
nds? YN

133 PRINT #PNy"n = "$N
140 INPUT "How many at a
time? *;R

145 PRINT #PNs"p = ¥
150 B=N:C=}

160 IF R>N/2 THEN R=N-FR

‘170 FOR K=1 TO R |
180 C=C#B/K:B=B-1:NEXT K -

190 PRINT #PNs*nCr = ";3C
195 IF PN=0 THEN PAUSE €
LSE PRINT #PN

200 INPUT "Need more pre
cision <Y/N>? ":A$

230 IF AS="n"OR A%="N"TH
EN 130

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

240 FOR H=i TO R

250 FOR J=0 TD 4

260 A =ACJ) *NINEXT J
270 FOR J=4 TO 1 STEP -i
280 T=RC(NsZ:ACI-1)=A¢J-
ID+INT (T

290 R{ID =(T-INTC(T))%Z:NE
XT J

300 FOR J=0 TO 4

310 B=A(ID/H:Q¢I)=INT(R)
320 RCI+1)=R{J+ 1)+ CACD -
QCI)#H) 2

330 NEXT J

340 FOR J=0 70O 4

330 ACIY=RCIY SNEXT J

360 N=N-1:NEXT H

370 FOR I=0 TD 4

380 PRINT #PNsUSING 120
2CI)

390 IF PN=0 THEMN PRUSE
400 NEXT 1

410 PRINT #PN

420 6OTO 130

430 END
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Earlier isaues have presented programa for loan schedules for the
TI-59; for example, see VON1P20 and V11N2P14., VIONIPS alaso
presented a loan achedule 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-publiahed subprograms I found that
the Money Evaluator program can print out a loan schadule as
weil. A sample printer ocutput appears at the right. To obtain
thia printout install the Finance module in the CC-40, connect
the HX-1000 Printer/Plotter, enter RUN “MEVAL" in the display and
press ENTER. The following sequence shows the displayed proapts
followed by the reasponass in brackets:

1. Use Printer? <y>

2. Enter Device Name: <10.8=0>. The 36 character per line
printér option ias selected and the heading “MONEY
EVALUATOR" is printed.

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

4. Enter Compounding Prds/Yr: <12> . The proapt and entry
are printed.

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

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

7. Enter # Paymenta: <9> . With Matteson’s TI-59 program on
VilN2P14 we had used 0.75 yeara. "# Payments= 9" ia printed.

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

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

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

1i. End of Period Payments: <y> , and the prompt is printed.
If the uvser responae had been <n> then the prompt
“Beginning of Period Payments" would have been displayed
to perait uese of an elternative method of paysments.

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

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

l4. Amortize? <y> , and the message "Annual Debt Paysment=
1403.76" is printed. That is the monthly paysment
nultiplied by 12, which has very little to do with our
nine month problem, but I don’t know how to suppreszs it.

“15. Subtotals? <n> , where the lower example at the right
showa a printout for a reaponae of <y>.

16. Cumulative Totala? <n> .

17. Enter Firast Payment #: <1> .

18. Enter Last Paysment #: <9> , and the achedule ias printed
as ahown at the right.

R

MOMEY EUALUATOR

Maninal Interest
Campounding Prde/Yr= i3
& Puts/Tra 12

=tlany L=Paymant 2wl Paymanty
=Intareat 4~Prasent Ualos
Sefuture VUalus OwAmuri | xe

§ Paymanty= B
Sintavert= 12.9
Praz UVal» L0008
Futyrs Unli= 8

End of Pavilad Paymanty
Divcount Baskyard

Payatnte= 110. 9%
fnnual Dabt Papment= - 1483, 70

HE¥ Poyment | Ekxxx
Principal Paymentw toa.m
Intarast Poymqnts= 10, 42
Balance= 23, 44

S Fayeunt £ Kkt
Princtpal Paymentw
Intarsst Payment»
Balanoe=

JNg

XEEE Paymant 3 Xxxy
Principal Poysent=
Interanst Paymanti=
Balances

XXk Paymant 4 EEXx
Principal Poysant=
Interast Faymentw
Balancew

3.8 3.7 4.8
253

XXX Paymant 3 XEk%
Principal Paymant» 1i1.%
Interest Paymant= - 11
Balances 453. 98

X5y Payment 0 233

Principal Payments 112.29
Intarart Peymants 4,73
Balencas= A, 7S
EEX: Payment 7 REEX
Princoipal Payment» 113. 48
Intarset Payments= J.98
Balancew 238,35
35X Paymant B ¥¥kX
Principal Poaymentnm 114,98
Interast Payumntiw 2.4
Balance= 115.77
XXX Paymant & EEEX
Filnal Paymentn 110.9
Principal Paymaniw 118,77
Intavest Paymants 1.21
Balances= i

§ Paymentom 9
Elanterent= 12.9
Prax Val= 1DB00
Future Valr &

End af Peviod Payments
Discount Baokyard

Pavaenic 1160.98
Mnuval Dabt Payment= 1483.780

XXX Payment 3 EXNX
Sublotal Principel= o4, 02
Subiotal Intergetin 48. 34
Total Priacipal= Ba4, 02
Fotal [nterestw 44. bd
Palances 433, 98

kX3 Payment S BEXS

Final Paymanin $110.9%
Subtotat Principal= 433.9%
Subiotal Interaste 11,34
Total Prinoipails L1808 .80
Total Intergeis u2.82
Balanog= .8
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Loan Schedule with the Finsnce Nodule 2£ 253_00-40 - {cont)

In step 2 it was necessary to respond with <10.8=0) to
obtain the 36 character per line printer option and get
the nicely formatted printout shown on page 6. If the
sispler responae <10> is used the default condition of
this program sets the 18 charscter per line printer
option. The printout et the right illustrates the effect
of the 18 character option on the printout. Clearly,

the programmer of the Money Evaluator sssumed the 36
character per line option, but failed to provide for it
a8 a default option.

A different condition applies with the Prise Factora
programn (RUN "PRI™) in the Mathematics module as dia-
cussed in V8N4P12. There the 36 character printer option
is selected by the prograsm, a the response to the proampt
“Enter Device Name:™ of <10.s=1) does not change the
printer to the 36 character per line mode.

Similarly, the UP subprogras in the various modules will
set the printer to the 36 character per line option
whether or not you add the a=0 part to the device nase.

End of Period Paym
ents

Discount Backward

Payment = 118
. 98

Annual Dgbt Paymen
t= 1403.76

XXXX Payment
1 XXkx
Principal Payment=
188,56
Interest Payment=
10.42
Baiance=
893,44

-—-h—-——-----—-----—-----—--—--—-—---—--———_--—_--——-—_—‘__-—--——-----—

the instructions for
the loan schedule prograz on V11N2P14 noted that fractional years could be entered.

An example was given uasing 0.75 years. It is not surprising that when the progran
aultiplies that value by 12 to vield the number of months that the anaver is
acceptable. But what about other fractions. 1If you wanted seven months you might
enter 7 divided by 12, When the program multiplies that result by 12 the display is
"7.%, but the display register contains 7 - le-12. The use of an integer function as
et step 336 on V1IN2P15 will yield 6 instead of the desired 7. An EE-INV-EE sequence
before the integer function would place the displey value in the display register as
noted on page C-1 of Personal Prograsming, but examination of the program doesn’t
reveel auch a sequence. The equivalent result is obteined with the DMS at step 323,

where page V-30 of Perasonal Prograsming notes that the DMS conversion acts only on the
diaplayed value.

We know that the DES function is mechanized as shown at
the right. The curious feature of the mechanization

is that the truncation to the display feature of the
DNS function is cannot be determined from the listing.
There ia no EE-INV-EE sequence to be found. If you
pPlace 7 - 1e-12 ( 7 /7 12 x 12 = ) in the display
regiaster and run the routine at the right froa user

Renory the displayed answer will be 7.677777778 which
is derived as follows:

6. degrees converts to 6.
99 minutes converts to 1.65
99 aeconds converts to 0275 .
. 99999999 smeconds converts to . 0002777277775
which sums to 7.672777777775
for a display of 2.777777778

---—--‘—n-*---ﬁ-__--_----—-—--——--——-—---ﬁ-—---—ﬁ——-——ﬁ---ﬁ-—-—_---
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MATS 1S DIFFERENT IN THE MATH MODULES OF THE CC-40 AND THE T1-74

_m m_““mm

V11N2P19 reported that the program package of the Mathematica module for
TI-74 waa very similar to that of the Mathematicas module for the CC-40,.
Two discrepancies noted with the CC-40 Mathematica module had been
corrected. I had determined that the manuals were very aimilar, and
that the calls to the subprograms were the saxe.

VB8NSP14-~17 presented a detailed look at the MATS routines in the CC-40
Mathematics module. A demonstration least aquares polynomial curve fit
was included. When I tried to convert programa which used the MATS
subprogram from the CC-40 to the TI-74 I encountered difficulty.
Inveatigations revealed that although the calle are the same, and the
numerical results are the same, there are important differences in the
way the aubprograms are mechanized. There is even an eaerror in the
definition of the test cutput which tells if the matrix is singular.
The differences I have identified asoc far are:

l. The solution for linear equations appeared in the first column of
arrayl in the CC-40. It appears in the first row of arrayl in the TI-
74. Therefore, the converaion of the linear equationa program on
VBN5P14 for tre TI-74 requires that line 420 be changed from

PRINT X8;A(1,1):PAUSE to PRINT X$;A(1,I):PAUSE

Similarly, the subscripts for A must be reversed in lines 320 and 380 of
the curve fit program on V8NSP17.

2. The last argument of the MATS call is the "test®" value. The
definition of “test" in the manuals for the CC-40 and TI-74 is that it
paseses in a dummy variable, and returns A Zero if the matrix is
singular. In the CC-40 the MATS pProgram would leave the value of “test"™
ag it was if the matrix was not singular, and would change the value of
“"teat” to zero if the matrix was singular. Thua, to differentiate
between the two it was neceasary to set the value of test to a non-zero
value prior to calling MATS. That ia the reaason for the R = PI at line
110 of the linear equations program on V8N3P14, and for the R = 1 in
line 150 of the polynomial curve fit program on V8NSP17, where R is the

"teat" variable name used in those programa. Any old non-zero value
will do.

In the T1-74 mechanization of MATS the value of "test' is set to -1 if
the matrix is singular, and ia set to zero if the matrix is not
aingular. There is no need to pre-load a value for *"teat" pPrior to the

call of MATS. The definition of "test™ on page A-11 of the manual is
incorrect.

32 The CC-40 mechanization of the matrix inveraion routine (option 4)
returned the inverae of an input matrix to arrayl but with some columns
interchanged, and the inverse of the input matrix with the columns in
proper order to array2. In the TI-74 the inverse of the input matrix is

returned to arrayl with the columns in proper order. The contents of
array2 are not disturbed.

4. VBNSP14 noted that for =mome reason the dimension statement muat
pProvide arrayl with one additional column if = “Bad Subscript' error is

to be avoided when running the linear equationas solution on the CC-40,
This idiosyncrasy does not appear in the TI-74.

-----ﬁ—_ﬁ--—----_-.----_--_—--_I-——--.p-—-—-----—:ﬂ------ﬁ-----—_—---ﬁ---_h-
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V11iN4P12

LEAST SQUARES REGRESSION WITH USER DEFINED FUNCTIONS - Pp. Hansaon

e —

Discuasions of leaat sgquares regreaaion, at least in TI PC Notes, have

typically been limited to the use of polynomials.

Thomaa Wysmuller’s article on polynomial regression

Exampleas include
in the November/

December iamue of PPX Exchange, Gene Friel’a polynomial regreasion
with variance (VSN2P20), and the least aquarea polynomial curve fit

for the CC-40 from VBNSP17.
appropriate functiona are not polynomials.

There are many applications where the
One example is the

solution for ain and (1- coa) functiona for inertial navigation error

analyais which appeared in ViON4P7.
necessary to regress uaing functions auch as J/x ,

and have typpically written apecial programs for each

In the past I have algso found it

» and the like,
application. To

mRinimize auch effort in the future I decided to atructure a program
such that a subroutine can be changed to define the regreaaion
functionas, but the remainder of the pProgram is independent of the

regreasion functions.

The reaulting TI-74 program which follows

regquires that the Mathematicse software module be inatalled. The
program provides the necessary prompts so that separate user

inatructiona are neot required.

Line 110 ia the printer uaseage aubprogream. If the

user responds "N" to the prompt “"Use Printer?"
then variable PN ia set to zero. If the user

responds with "Y" then PN is aet to one, and an
additional prompt “Enter File Name:" appearsae. For

the Tl-74 the response is 12. The text inaide the

quotation marke in the call is printed and
diasplayed. -

Line 120 diaplaya a message for two seconds to

remind the user that he must aet the regreasion
functiona properly.

Line 130 asks for the number of data pairs, a

value which is required by the AU subprogram which
follows.

Line 140 uses the AU subprogram to enter and edit
the two one dimenasional arraye for the independent
(Xx) and dependent (y) variableas. The printer

option set by line 110 provides annotation on one
line followed by the input value on the next line

and spaces between the pairs of input values (see
the sample printout on page 15).

Line 150 aska for the order of the least squares
eolution.

Lines 160-180 clear the matrix and vector which
are used in the least squares solution. These
values will have been set to zero at program entry
with a RUN command. The values must be reset to
zerc to permit multiple passes through the program
without reentry with a RUN command, say with

edited data or a different order (See linea 700-
740 below).

100 DIM ACE8)sB(8)»C (8

8 sF(8) X (S0) Y (50)

110 CALL UP{"Least Sduar

es Fit"sPH)

120 PRINT "Are the funct
1ons correct?":PRUSE 2
120 INPUT "Number of Dat

a Pairs? "3K

140 CALL AUC"X*"1"Y"sX (O

YOslsKsPN)

150 INPUT "DOrder of the
solution? "3

160 FOR I=1 TD N:FOR J=i
TQ N

370 ATy J)=0:NEXT J

180 BL{I)=0sF (1)=0:NEXT I
200 FOR L=1 TO K

210 GOSUE 800

300 FOR I=1 TO N:FDR J=1
TQ N

310 ACYs D=ACTs > +F (1) #F
(J) ENEXT J

320 BCD)=BAIY+FCI) #Y (L)
NEXT I

330 NEXT L

340 CHRLL MATSCACs)sC(uds
BOs1s1s5s1sNs 1R

350 IF R=-1 THEN PRINT "
Matrix is Sinsular“:PAUS
E

360 PRINT $PN

400 FOR I=1 TO N

410 XE="A"ALSTRECI)L" = ¥
420 PRINT #PNsX$:AC¢1HY DD
430 IF PN=0 THEN PAUSE
440 NEXT 1

45C PRINT #PN

200 INPUT *Distlay Resid
vals (Y/’N)? "“3RAS$

910 §1=0:52=0
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Leaat Squarea Regression - (cont)

Linea 200-330 calculate the matrix and vector

valuea needad for the least saquaresa solution. The
GOSUB 800 at line 210 calls the subroutine which
providea user defined functionsa.

Line 340 calla the MATS aubprogram to sclve the
linear equations generated in lines 200-330.

Line 350 providea an indication to the operator if
the matrix ia singular based on the “test' output
from the MATS aubprograns.

Lines 400-450 provide printout or diaplay of the
aolution with annotation by recalling values from

the firat row of the A natrix, arrayl in the MATS
aubprogram cell.

Linee 500-600 permit printout or diasplay of the
residual errors with annotation. Linea 270-590
provide the annotation and the asaociated residual
on the same line, = technique that we would have
preferred with the AU call in line 140.

Line 610 accumulatea the auma which are needed for
calculation of the mean error and the atandard
error.

Linea 620-680 calculate the nean error and the

standard error, and display or print the reaults
with annotation.

Lines 700-740 provide options for editing of bad
input data as determined from the residuala, or
for selection of s different order of solution.

Linea 800 through 890 are the saubroutine which
provides the uaer defined functions. The function
shown ias for a polynomial curve fit.

2e

320 FOR L=1 TD K
930 GDSUR 800
240 YF=0!FOR J=t{ TQ N
390 YF=YF4+RAC1yJ) #F (J) I NE
AT J

60 D=Y (L) ~YF

70 IF AS="N"DR A%="n"TH
EN 610

980 P$="g &STRECLIL" =
990 PRINT #PNsP$31D

600 IF PN=0 THEN PRUSE
610 S1=514D:52=82+D*D:NE
XT L

620 PRINT #PN

630 PRINT #PNy“Mean Erro
r = "181/7L -
640 IF PN=0 THEN PARUSE
600 PRINT #PN

660 PRINT #PN:“Standard
Error = “3SQR(S27 (K~-N))
670 IF PN=0 THEN PAUSE -
680 PRINT #PN

700 INPUT "Edit Input Da
ta <Y/N>? "3RS

710 IF A%$="N"DR RE="n"TH
EN 730

720 CARLL AUC"X"s Y, % (),
YOy Ky PNY

730 INPUT “"Different ord
et (Y/Z7N>? "3:A%

740 IF AS="Y"OR A$="y"TH
EN 150

799 STOP

800 REM USER DEFINED FUN
CTIONS

810 F<(1)y=1

820 FOR W=2 TO N

830 F AW =F (W~1)+#X (L)

B40 NEXT Y
890 RETURN

The polynomial generating function in atepa 800 through 890 of the
baseline program can be replaced by other user-defined functione, The
center column on page 14 illuetrates the use of ain and (1 - cos)
functiona to permit soclution of a problem such as that presented on

V1ON4P7.

Line 810 scalea the equal time increment x values (every asix

minutea for the problem shown) to angleas by dividing by the Schuler

frequency (84 minutea) and multiplying by 360 degrees.

ig"'not the same as fitting a function A + Beos(w) +Csin(w): the lack
of an independent conatant term leade to the non-zero mean for the

residuala.

Now coneider the problem of finding Fourier meries coefficients of a

periodic function.

An example problem is provided with the MU-19

Diacrete Fourier Series program in the manual for the Math/Utilities

module for the TI-59.

The twelve function valuesa correaponding to

twelve angles equally apaced over the range from 30 to 360 degrees

are: 2.0, 3.2, 3.7, 2.5, 1.2, 1.5, 2.7, 2.4, 0, -3.3,

~-3.3, and 0.
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Least Sgquares Regression - (cont)

The regreasion functiona defined in the right hand column below permit
the user to use this program to find the coefficients through the
third harmonic. The multiplication of the X(L) value by 30 in line
810 allowe the user to enter the sequence numbere (1 through 12)
associated with each function value instead of entering the angles.
Once the data entry is completed the solution appears after about one
minute. The answers are in agreement with those on page 73 of the
Math/Utilitiea manual if the user remembers that the A0 coefficient
from the MU-19 program is twice the Al coefficient from this progranm.
Of course, the real power of using a least squarea program is that

there is no requirement for egually aspaced data over the fundemental
frequency range as with a discrete Fourier analysis.

o | 800 REM USER DEFINED FUM 500 REM USER DEFINED FUN
Least Sduares Fit CTIONS CTIDNS
®(1)= 810 W=360%X<L) /84 810 W=30#X(L):F (1)=}
-7 | 820 F (1)=SINW) 820 F(2)=COS W)
-81 890 RETURN 840 F (4)=COS(2*W
850 F(S)=SIN(2*W)
®(2)= _ 860 F (&) =Cﬂ3(3*q)
-4 Least S4uares Fit 870 F(7)=SIN(3#W)
_ | 890 RETURN
Y(2)= X(=
27 6
X (3) = s Least Squares Fit
G |
Y(3)= X(2)= R(l)=
3 {7 Yl
(1)=
X(4)= ?22) i
2
Y(q)=
)=
27 it
Y(D=
»{D)= 3
N
¥Y{3)= X(4)=
243 24
¥(4)=
4
Al = 18.61841243 X (5) =
A2 = 26.3477128 20
A3 = 2,460625362 Y(5)=
9
di = -35.75506659
§2 = 74.40243196 A(B)=
d3 = -135.6£1841343 36
d4 = -54,15634047 Y(6) =
dS = 31.12738854 _ | &

Mean Error =
3.166667E-12

= 1.05
Al = .8934012668 = -1,417222017
Standard Error = R2 = 2.786304468 = 1.885961277
74.026701329 = ~,55
‘Mean Error = = 1.9052558¢e8
. 0525609272 = ,5833333333

0166E6EE667

Standard Error =
3178704425
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Leaat Sguarea Ragroaaion - {cont)

The user defined functions must be deaignated by F(1) up to F(8).
Each pair of X,Y values are available in turn at the entry to the
subroutine. To obtain a conatant in the solution define one of the
functions as one, as ' in line 810 of the program on page 13,

To modify the program on pages 12 and 13 for use with the Mathematice
module installed in the CC-40:

* In line 100 change A(8,8) to A(8,9) if you wish to solve eighth
order aysatens.

# Add line 250: 250 R = 1

#* In line 350 change IF R=-1 to IF R=z0O
*» In line 420 change A(1,1) to A(I,1)

* In line 550 change A(1,J) to A(J,1)

MORE ON NUMERIC REPRESENTATION - In his column “"The Art
of Programming"™ in 10 Input X
the March 1987 iesue of 80 Micro Bruce Tonkin diacusses 200 T = T + X
- the effecta of digital representation in a computer and
proposes a sample problem to illustrate the effects. His
sample program is similar to the one at the right. A

user who repetitively enters the value 1.11 will find the following
dieplay of T for various machines:®

30 PRINT T
10 GOTO 10

Commodore 64 TI~74/CC-40

1.11 1.131
2.22 2.22
3.33 3.33
4.44 4.44
9.99 D.55
6.66000001 6.66
7.77000001 7.77
8.88000001 8.88
9.99000001 9.99
11.1 11.1

12.21 12.21

The Radio Shack Color Computer yields the same cutput as the Commodore
64. The Radio Shack Model 100 Yields the same ocutput aas the TI-74.
Where does the 'garbage"™ come from with the CC-é4 and Color Computer?
Tonkin explaine that the effect is due to the digital representation
in those machinea, and gces on to explain that the effect would be
eliminated if numbers were atored in BCD (base 10). That i=s exactly
what the Nodel 100 doeas. The TI-74 and CC-40 actually uae base 100.
How can a user be sure which base is used another machine? The best

way is to use the "Itsey Bit of Paranocia® from the February 1985 issue
of BYTE. See VION2P16 for a description of the test.

—-‘-_ﬁ---_—_----m_-—---——----------_‘---_—---—_---—-----------_--—ﬁ--‘n
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IT’S CALL SOQ(R,IY NOT CALL SAQR(R,1> FOR THE CC-40 &

m——_—-—-——“

Ti-74 MATH MODULES

Page 103 of the manual for Mathematica Cartridge for the CC-40 ghows
that CALL SQR(REAL,IMAGINARY) allowe the user to pasa in the rea}l and
imaginary parts of a complex number and obtain the real and imaginary
parts of the square of the input. Page A-19 of the manual for the
Mathematics cartridge for the TI-74 says the same. However, if you
write a short demonstration program:

10 INPUT A,B 20 CALL SQR(A,B) 30 PRINT A,B:PAUSE

you will find that you get an error message “'Program not found'™ on the

CC-40 and “E13 at 20 not found" on the TI-74. The solution is to change

the call to CALL SQ(A,B), that is tc delete the R. Then, an input of

3,4 returns the expected -7,24. -

MORE TI-74 AVAILABILITY - Page 56 of issue 32 of the Educalc Catalog:
offers TI-74 hardware at the following prices:

TI-74 BASTCALC $109.95
PC-3224 Porteble Printer 89,95
AC-9201 Adapter 8.95
TP-324 Printer Paper 4 .93
CI-7 Cassette Interface 26.95
74-695 8K RAM Cartridge 39,95
74-696 Learn PASCAL Cartridge 26.95
74-697 Statistice Cartridge 36.95
74-698 Mathematics Cartridge 36 .95

where the AC-9201 has not been listed in other TI-74 literature. The AC
-9201 was used with the CC-40 which had &an AC adepter socket. My TI-74
does not have an adapter socket. Perhaps the AC-9201 is used with the
printer or the cassette interface. I have not yet been ahle to obtain
those units. You can order with Mastercard or Visa from Educale by
calling 714-582-2637 or toll-free 1-800-6323-2252, extension 242. There
ls a one dollar shipping/handling charge per order.

-h—-_‘-——ﬁ--ﬂ-———_-ﬁ--——-—----*——-—--—-—.ﬁ-h-—--—.--—-r---——-—-"—ﬂh—--ﬁ—-“ﬁh———ﬁ
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routine in the TI-74 I found that I had truncated the CC-40 results for
the "Mathematica Written in Sand* benchaark problem in ViON1PS5. The

correct result, whether read from array2 in the CC-40 or arrayl of
the TI-74 is: *

-4.99999 99999 61 -5.999939 99999 S6 22,99999 95998 19 8.99999 99999 30
~10.99999 99999 17 -12.99999 99999 08 49.99999 99996 20 19.99999 99998 54
-6.99999 99999 47 -7.99999 99999 42 30.99999 99997 59 11,99999 99999 07
~0.99999 99999 925 -0.99999 99999 917 4.99999 99999 €6 1.99999 99989 87

The changes reflect the avajlability of a fourteenth digit for those
valuea which have two digits to the left of the decimal point.



