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A MATRIX INVERSION BENCHMARK - P, Hanson.
- W. Kahan in the

benchmark problems.
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Page 24 of the paper invites

Kahan presents the solution for the inverse from the HP-{3C on page 23 of the paper.
Those results are reproduced column by column below, together with results from the M.-02
program of the TI-59 Master Library, from the Matrix Inversion routine in the Mathematics
module of the CC-40, and from the ML-@2 program modified to include the double-divide

workaround for the non-commutative multiply on pages 3-4 of this issue.

Appropriate

readout techniques were used to obtain thirteen significant digits for the TI-59 and

CC-48 solutions,

Exact

-9
-11

RS w

HP-13C

-5, 802020049
-11. 00000011
-7, 000080067
-1, 000000011

. -6.000000055

-8, 000000280
~-1. Q22000013

23, 80820022

D0. 20R2CAV48

J1.000080030
0. B00006RA48

9. 0B02002LS
c@. 2B0eea19
12. 00000812

2. 800000019

Relative error:

RMS

iyt

Max

Relative
Inaccuracy

1. 00e-08

i.20e-C8

&

2331

ML-02

-3, C23A0L228299
-11. 20026300926

-7. 208020032168
~1. 8008002000830

-6, BEL200809122
~-13. 8UE82000331

-8, 6023202820201
~1. 0223022000835

3. 000G 00RE244

0. 202GV LS

31. CRCAIVCBV7S
2. 80000CA021 30

9. 0020V 15S
20. 22009900042

12. 0980266027
2. 300200820050

c.41e—11

9. 6

CC-40

-4, 99999959596 §

-19. 99999599992

~6. 999999939947
-8. 9599999999325

-3. 999999999956

-12. 99999992931

-7.999999920C42
-9. 9999933999917

22, 99399999382

49. 99595599962

30, ©99999939976
4, 9995999539936

8. 599929999938
19, 99993999585

11.99399925991
1.9999%9999987

7. 45e-12

8. 3%e-~-12

1.7

Without those techniques, the rounding to the display features of those
devices makes it appzar that they had all arrived at exact solutions.

ML-02 Plus

-4,999999399973

-1, 99999959395

-6, 9999999393573
-8, 9999999999335

-3. 399999999973

-12. 999399999993

-7. 959999999973

-8, 9999999599955

e, 999999999485
49. 99999993930
38, 99599993328
4, 9999999994868

8. 959999999957

19. 89999995933

11.99999393393
1. 999999995993

4, 29e~12

1

where the relative inaccuracy was determined by the ratio of the RMS of the relative
errors for the HP—-13C, ML-02, and CC-48 routines to the relative error for the ML-02 Plus

rout {ne.

improvement by a factor of over five,
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For this problem the use of the double~divide technique provides a performance
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 Mathematics module as subroutines
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MATRIX INVERSIDN_EE THE CC-40

- Palmex Hanson.

In the discussion of the matrix operations of the
CC~-40 Mathematics module in V8B8NSPl14 I noted a an
inportant deficiency in running the routines from
the keyboard -- the ocutput valuesa are brought to
the diaplay in a manner such that the user cannot
perform chain calculations on the result without
reentering the displayed value. Any digits not
displayed are lost. Subsequent pages in VB8NS
contained demonstration programs calling the

solution for asimultanecus equations in the
from a user

program. A note on V8KOPl6 explained how to
aodify the demonstration programs to solve for the
inverse of an input matrix. The HX-1000 Printer/
Plotter was not available at the time, so the
denmonetration programes only provided for return of
the aclution values to the diaplay.

I wanted to include the CC-40 resulta in the
benchmark matrix inversion exercise on psge S5 of
this issue., When I used the matrix inversion
program from the keyboard with the Printer/Plotter
attached I encountered the same situation often
encountered with the TI-599,., The contamination of
the aolution due to roundoff errors did not extend
into the displayed digits, ao the printed solution
appeared exact. The printout is at the upper
right. I could _verify that it was not exact using
the techniques on V8N3P16, but I needed a way to
print all the digits of the solution. I decided
to write a matrix inversion progrem which would
erelate the options of the operation from the
keyboard, and which would alsgo make maximum use of
the routines from the module. The program listed
on pace 7 is the result. The printout from the
program for the matrix inversion problem on page S
is at the lower right. -

Program Description:

Jhe praogram has a full set of prompts which
enulates operation from the keyboeard.

Line 105 - The IMAGE statement aets up a nine
character string field for annotation of the
output, and an exponential field to display
thirteen significant digits and the exponent.

Line 230 prints the output using the format set by
the IMAGE astastement.

Line 115 - The UP routine from pages 100-101 of
the Mathematics module manual is used to select
either the printer or the diasplay for ocutput. For
output to the display the routine seta PN = Q. For
ocutput to the printer fille #1 13 opened for the
device number entered by the uaer (10 for the HX-
1000 and PN = 1. The value of PN is used as =&
branching control through the remainder of the

program.

MATRICES

anu
Mt‘
O-Exit.

1-Add
d~1/M

-twit.,..
S-AXnl,

SEEXX Inverse Malrix IXXki3

Ordern ¢

Afl1,1)= 9
Al1,2)n=]
ﬂtl,all-ﬂ
ﬁtl:‘]’ i
A(2,1)==-2
Al(2,2)= B
Al2,3)= §
ﬁt?.ilﬂ 3
ALD,1)= 2
A3, 2)=—-1
AL, 3)» @
I dad)=
A4, |)==3
Al(4,2)> 2
ﬁfi,ﬂ)l-l
Ald,4)= @

Detarminants |,

E(1,1)»3,
I(l.?]l-ﬂ.

't 1133' 231-

'(1[43' 2.

1(2,1)=-11,
':2[23._131
ltgi 3]=‘ 53.
‘[214]‘ 20.

1{3:13-‘71
$(3,2)=-4,

£(3,3)= 31%.
§1(3,4)= 12,

::‘1! 1 )‘-11
2(4,2)»-1,
204,3)» 8,
d(4,4)» 2,

X322 Matrix Inversion 23L2s

Order a

Al,l)= @8
A1,2)n-1
nli,3)u~3
All,4)x ¢

AM2y1)m-2

5(212)' )
An2,3)= |
#2,4)0 3
M3 2
#3,2)a-]
A, 3= @
Ald,4)= |
Al4, L )=]
A(q,2)= 2
Ald,3)a-}
ﬁ(4t41" 8

4

Cliyl) = -, 4399939999901 E+D!

cl1,2)
cCL,3)
Cl1.,4)
C{2,:1)
C(2,2)
C(2,3)
C(2,4)
Cl(3, 1)
C(3,2)
C(3,3)
C{I4)
Cla4,1)
(a,2)
Cls,3)
Cle, )

~ . 5999939993958 +01
« 2299999999982E 422
. 0999939999930 401
~, 1099933998992 +22
-, 1299953999291 E+072
. 1999939399907E +32
« 1399999999 505E+82
=, 1939599939594 401
-, 793999539394 2E+01
. SO93929999306E+22
. 1199399599991 E+02
-, 93399999993253E 430
-, 333999999391 ’E 28
. $399999999980F 401
+ 1332099939287 € 401

e T e
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168 DIM A(8,8),8(8

Yatrix Inversion on the CC-40 (cont} | ),C(8,8)
— 185 IMAGE #HHuA#H#E
- Line 120 - The WR routine from page 101 of the 8 #. HUBBAUREGHREEN
manual is called to print the message "Matrix AAA

1 ‘ “ with five asteriak t elther side.
nrerssems @ =8 | 118 PRINT “Matrix

Y gy el i |~ el el -l P —r——

Line 150 - The MI routine from pages 95-96 is used Inversion":PAUSE 2
t® enter and edit the elements of the input 115 CALL UP(C MI™,P
ma.rix. Pronpting is provided exactly like that 1 N)

which (s available when running the mpatrix 120 IF PN=1 THEN C
routines from the keyboard. 1If PN =2 1 the ' ALL WRC*Matrix Inu

elemnents are printed with appropriate annotation.
Note that the CC-40 accepts the elementsa row by
Yow, not column by column as with the TI-59,.

ETSiQn"jIJ j
130 INPUT "Enter o
| rder of matrix:

Line 170 - The MATS routine from page 94 of the s N
manual is used to solve for the inverse. As 149 IF PN=1 THEN P
explained on V8NSP1l4 the inverse appears in matrix RINT #1,"Order =
C, properly located for readout in sequence. N

l.ines 200-250 - These astatements control the 150 CALL nlc"a", Al
output of the inverse to either the printer or the »Jy 15Ny N, PN
disnlay depending on the value of PN, As with the 160 PRINT "Salving
routine when run from the keyboard, the output is "

row by row. It would have been convenient to be 178 CALL MATSCAC, )
able to use the output routine from the module, yC(,),B(),1,1,4,@,
but I have not yet been able to identify an N.G.R)
= appropriate call. | )3 |
. 208 FOR I=1 TO N
......... e e 210 FOR J=1 TO N
| 228 A$="C("&STRS$(]
A NEW ANOMALY WITH THE CC-40 MATHEMATICS MODULE 3gr, "&STRSC(JI&") =
Examine the upper printout on page 6. The 236 PRINT #PN,USIN

determinant for the matrix is shown as positive 1.

The determinant output from ML-02 on the TI-59 is 6 105,A$,CC(1,J)

negative 1, which agrees with my hand 248 ]JF PN=1 THEN 2 |
determination of the determinant. So far I have 58 ELSE PAUSE
not found another determinant with a wrong sign, 2580 NEXT J:NEXT |
but it seems that we must remain unsure about the 68 CLOSE #1
* sign of any output of the determinant from the 939 END

matrix routines of the CC-40,.

. [
--“‘-----—.--—--—---—--“-----ﬂ--—----------_-‘.---_-------—--——-ﬂﬁ--—-_--
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- - - A A

Sum of Log(x) Formula for the Geometric Mean - The equation for the
geometric mean on page
. 23 of the Statistics cartridge manual for the CC-40 is incorrect. -
- The correct formula is .
Tl .
( & f£3°log(xi) )/N
10 i=1

ok
i
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THE LOGARITHHM ALGORITHH FOR THE CC-40 ~ Louia Krumnpleran of
Richnond, Kentucky writea

that he haas diseaasembled about eighty per cent of the 1ntarnal
code of the CC-40, An example ia the Ln nlgnrithn. _

i. The input argument is converted to the form m x 10" wvwhere
0.1 < m < 1.0, 1In CC-40 BASIC thia may be accompliashed by
finding n = INT(Log(X)) + 1, and then a = X/7(10"N).

2. wm’ = J10 x »n , where

J10 = 3.162277660168

, ' ) | - :: m:.-u.--ﬂnw
) _ . _ . 284781571 (87 "
t = (m 1)/ (m + 1) (18 AZelD?, 0440297233

| | :;:n:l—-ﬂa.mm
4. 2z’ = ¢t %x SA / SB , whera | 173 eiat > SRR4seRIID

18 P2e-31, 450464482022

120 B0=129. 001830270

SA = ((Alet® +Aa2)t? + a3)t? & a4 - 148 Be-250. S93c0ers

: | 145 B5=132, 7012454229
128 §18=1, {P22000001089

SB = (C(Bl.t? * B2>t® ¢ B3X>t® + Bart? + BS | (3 L eseseanss

: H-Thl.
. N=INTILOGEX 3341
and the conatanta are | 219 BaX/L104N)
213 NP=Sldxn
28 Tal{MP-1370(MP4L)
Al = -22'764761571152 ::?ﬁ:ltﬂm}lﬂwil‘ﬂ*ﬂ
A2 = 197.64462970395 : SBeCL{BLETB2IET2IBINIBAIST |
A3 2 ~429,4834828658 - mzmﬁ
A4 = 265.3224908316 - ﬁapﬂmrm'é::-t.mmmuu-
Bl = 1.0 :
B2 = -31.416484482822 E?j’fﬂr CSBE s, atassetstaer-
B3 = 158.6018962727 ::n?r;Tfmmmu
B4 = -258.9954899200 ' 20 10 238
BS = 132.761245425S | %08 cLosE o1
5. Ln(X) = Ln(10) x ¢n - 0.5) + z’ , and | -

Ln(l0) = 2.3025850929%4

Editor’s Note: Louis observes that thia looka like a Hasatings or
Abraaowitz approxiration. To test whether it ia truly the “
internal Ln algorithm I wrotae the little CC-40 program at the
right above. It calculatea Ln(X) using Louis’ algorithm in BASIC,
conparea the result with Ln(X) uaing tha internal algorithm, and

‘printa the result if the two values are not equal. For the range

of % from 0.1 through 100 in 0.1 step, only 24 of the 1000 values
did not match aexactly, and the largest difference was 1.E-12 . I£
you wiah to view the vasluea calculated reaaove the REN at stepa 230

-~énd 260. Then the program will atop with each calculated valua in

the diaplay, and you press CLEAR to continue.

ANY PC-200'S OUT THERE? - In response to a telephone call in June
a TI representative indicated that PC-200°'s,

the printers for use with the BA-55 and TI-66, should start appearing
on retail shelves in limited quantities at'mld -year., So far I haven't
seen any in the Tampa Bay area. Has anyone seen them elsewhere?
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LOAN PAYMENT SCHEDULE FOR THE CC-40 - This little BASIC program was
originally written by my long

time friend Merle Lundeen for the Radio Shack Model III. I had

previously modified the program for use with the Radio Shack Model

100. The program on the next page is a conversion for use with the

CC-40, the HX-3000 RS-232 peripheral, and the Radio Shack Model VII

line printer. With no experience in RS-232 interfacing I tried to

use the the connections described on page 2 of the JanﬁFeb/Mar,198h

issue of TISOFT for connecting the Radio Shack CGP-115 four color

plotter to the TI-99/4A RS-232 output. The manuals for the Model

VII and the CGP-115 suggest that their interfaces are similar, but

I could not obtain any printing., I then added a jumper between pins

4 and 6 at the output of the HX-3000 and obtained some printing, but

there was still a problem. If two PRINT #1 statements occurred too

closely together in time then the second statement would not perform

properly. After some experimenting I found a workaround (I love

workardunds, see V9N2P1i7 for another). I simply added a delay loop

after each PRINT #1 statement. The interconnect cabling between

the Model VII and the HX-3000 was: | .

DIN Plug (Model VII) o DB-25 Plug (HX-3000)

1 NC - o |

2 — 20

3 1 .

L 5 ‘ ‘ 3

. | . )

I
6 .

Program Descriptions
The program provides a full set of prompts at the CC-40 display.

Line 10 - Assigns a file number for output to the HX-3000, and matches
the RS-232 output from the HX-3000 with the input to the Model VII.

Line 11 - Selects double width printing on the Model VII,
Line 12 - Prints the heading in double width letlers.
Line 13 - Returns the Model VII to normal printing.

Lines 20-24 - Prompts are provided for the user to enter the principal,
the interest, and the number of monthly payments.

Lines 30-34 - Print out of the input data with annotation.
Lines 40-50 - Calculate and print the monthly payment.

.‘-.J;:,;-_.Li-nes 52-72 - Print the table of paymentS.

Lines 74-80 - Calculate and print the total payments,

Line 90 - The delay loop used to obtain proper printing. The subroutine
ig called immediately after each PRINT #1 statement; for example, see
lines 11 through 13. | o

Lines 95-98 - IMAGE statements for use with with the PRINT #1 Using
statements at lines 30, 50, 80, and 70. |

A reduced printout for a sample problem appears on the next page.



Loan

18
11
12
13
28
22
24
30
3
24
40
a2
q4
4¢
59
52
56
z8
-1
62
o4

6&&
68
7o
72
74
76
C{1)
8%
Sv
)
vb
- 4
- 12 ]
9y
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Payment Schedule for the CC-40 (cont)

CPEN #1,"20.E6=500, P-HJE-H;S'Z;H'?S:D-?";DUTPU1
xxx* GOSUB 38

PRINT #1.CHRS${ 231> GOSUP 98
PRIMT #1." XxXxX
PRINT #1.CHR$(383):L0SUB 90
INPUT "PrinciPal T “)P

INPUT "Rate (4) T "R

INPUT “"Number of Monthas 7 " N
PRINT #1.USING 935;:P'COSUB 959

PRIMT #1." RRBTE (%)
PRINT #1." TERM (Months)
kKF=R-1220

W=¢ 1+KP ™K
M=PXRPEW/L W=1 )
M=INTC100XMO/7109

PRINT #1,USING 96,M:COSUB 90
PRIMT #1:GOSUB 99
PRINT #1." PRYMENT
GOsSuUs 90

PRIMT #1:GOSUB 98 |
FOR I«{ TO M -
INw INTC PARP% 108 )~ 120

1S=1S+IM

Pup=( M=IN)

FRINT ®#3,USING 98,1,P,IN,1S:GOSUB 99
NEXT I

TP=MIN+P

PRINT #1:GOSUB 90

FRINT #1,USING $7,TP'GOSUB 99

CLOSE #1:STOF

FOR Jm! TO 188@'NEXT J'RETURN

IMRGE * PRINCIPAL SHURNURY, HO"
IMAGE " MOHTHLY PAYMENT  S#a##,de"
IMRGE " TOTRL PRYMENTS
IMRGE " #94 SRNUNANN . 89

END

BRLANCE

LOAN PRYMENT SCHEDULE

*IR:'COSUB 980
“;N:GOSUB 95@

SHRRRARN,. NN
SHEAN, 00

5 N
PRINCIPAL $ 1000.80
RATE ¢%) 12.5
TERM (Months) 10
MONTHLY PRYMENT § 61.21
PRYMENT BALANCE INTEREST
g - $  949.20 $ 10.41
2 $ B897.87 $ 9.88
3 $  846.91 8 9.3%
4 8  793.61 $ 8.01
s $  740.66 $ 6.26
6 $  €87.16 $ 7.71
7 $ 633.18 $ 7.1
8 $  %78.48 $ 6.59
9 $  523.29 $ 6.02
19 8  457.%3 $ 5.45
11 ¢ 411,19 $ 4.87
12 $ 354.26 $ 4.28
13 $§ 296.74 . $ 3.69
14 $ 220.62 $ 3.9
15 g  179.89 $ 2.48
16 $  120.5%5 $§ 1.87
17 s 68. 59 s 1.2%
18 $ .81 $ .63
TOTRL PAYMENTS '8  1191,79

V1ON1P9

INTEREST

NANNANURNNONNAANNNRN

ACCRUED INTEREST®"

SHAURAN, 40"

LOARAN PAYMENT SCHNEDLULLE

ACCRUED INTEREST

10,41
20.29
29,64
38, 43
46,71
oh.42
61.57
66.16
74,18
79.63
64,350
88.78
92.47
93.56
96.04
9. 91
181.16
181.79

N oK
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POLAR COORDINATE PLOTTING WITH THE CC-40/HX-1000 - Palmer Hanson

Pages 12 and 13 illustrate the kind of techniques which must be
used for plotting on a unidirectional printer if the coordinates
to be plotted along the direction of paper motion do not increase

monotonically.

Printer-plotters such as the HX-1000 or the Radio

Shack CGP-115 permit the paper to be moved both forward and back
under computer control. One result of the increased capatility is
that functions defined by polar coordinates can be plotted directly
without intermediate storage to sort the along paper coordinates.
The plots at the right on page 1 are examples of the kind of plots
which can be obtained with the CC-40/HX-1000 using the graphics

mode. An enlarged copy of one of the
plots and the program used to obtain
it appears at the right.

Program Comments: .
Line 110 - CHR$(19) sets graphics mode.
- Lines 120-130 draw the x and y axes.

Lines 140~150 move the pen to the inter-
section of the x and y axes and define
that point as the origin for further
plotting.

Line 160 changes the pen color to red.

Line 190 defines the origin as the first
point for the draw command. ~

Iines 210-230 calculate the second point
for the draw command. Since ¢ = sin(49)
this will be an eight leaved rose.

Line 240 converts the first and second
points for the first segment of the
function plot into a string command
which can be used by the printer. There
are two important congiderations when
generating the string command: (1) the
coordinates of the first and second
points must be integers. If these arg-
uments are not integers the computer

will return the message "I/0 error 80 #i".

The integer functions in lines 220 and
230 ensure that requirement is met; and
(2) this method of generating a string
command is the only way that variable
points can be plotted.,

7

g OPEN 81,-19",0UTPUT
119 PRINT 81,009(19)
129 PRINT 81,-L(9,~-187):1,(21%,~-192)

120 PRINT a1,°L(107,83,0187,-215)=
10 PRINT @1,"nC180,~Ll@0%t

15080 PRINT #L,-0"

163 PRINT 81,7Ce* .

190 X1=0:Y1s0

200 FOR THETA=O TO 02 STEP 2

219 RHO=1003SINCSSTHETA)

270 X2=iNT(RHOICOSLTHETA))

230 T2 INTLRHORS INCTHESAY) .
240 POssL(*LETROCXLIL", “LSTROCYLIA")
+ (*LETROC2IN ", “LSTROLTZIA Y~

253 PRINT #1,P¢

200 X1s=X217T1av2

270 MEXT THETA

98 CLOSE a1

998 END

» Line 250 delivers the assembled string command to the printer.

The printer responds by drawing a line segment between the first

and second points in the string command.

Line 260 changes the end point of the first line segment into the
beginning point for the second line segment.

Line 270 sends the computer back to calculate the next end point.
With this technique a four leaved rose can be plotted in about three

minutes, -
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PARANOIA - George Thomson writes "Did you see Karpinski's article

in BYTE about a program ‘Parancia'? I sent away as

directed and got the IEEE Draft of the FP standards and one of the

most horrendous programs you could imagine.

The disk is called

*Paranocia‘’ and it is all about finding out more than you'll ever
“know about internal computer arithmetic and whether there are

‘Serious Flaws' or 'Defects'seses”

The article George mentions, "Paranoia: A
Floating-point Benchmark" by Richard
Karpinski, appeared on pages 223 through
235 of the February 1985 issue of BYTE.
The author of the program is William
Kahan, who also wrote the "Mathematics
Written in Sand ..." paper which has
been discussed at length in earlier .
issues of TI PPC Notes (for example, see
V9N2P15). Once again, the emphasis 1is
on IEEE arithmetic and the proper use of
guard digits., The complete Paranoia
program is some 700 lines of BASIC, and
the article contains instructions for
obtaining a copy. The article also in-
cludes a limited version which tests for
the use of a guard digit in addition and
subtraction, what George Thomson calls
"an itsy-bit of Paranoia”.

The printout and program at the right
are the implementation of the "itsy-bit"
on the CC-40, where the only changes

were extensive censoring of the comments..

The output was much as we would have ex-
pected from our previous discussions of
the number representation in the CC-40
(see VIN5P6), seven radix 100 digits.

- The program indicates that the CC-40
does have an add/subtract guard digit.

Testing the other computers that I have
available was not quite so straightfor-
ward. Consider statement 30 at the
right. BASIC implementations such as in
the Model 100, Commodore 64, etc., do.
not permit the use of the ON comtination
of letters in a variable name. Other
BASIC implementations on other computers

have other listgs of reserved words. Now

consider statements 480 and 790 in the
listing at the right which define the
variables RADIX and RADIXMINUS. Many
versions of BASIC allow the user to use

Radix = }99
Precision = /
Fpwidth = 1.E+14
‘Ulpone = 1.E-14

'ﬁdd/subtrqct has a

guqrd digit

18 COPEM &%, ~18*,0UTPUT
30 OME={

49 HALF» 9

38 JERO=@

09 NIrUSONEs~-1

90 MIDE=ONE

0 WUIDE=UIDE+UIDE

28 el [DE+OrME

243 YaX-U]IDE

I3 X=aT-OpE .
320 IF (NINUSORE+ABSIT)ICIERD THEN 3
19 o -

463 YeoONE -

488 RADIX=UIDEYT -

433 YeY$Y

509 RAD I X=RAD IX-4IDE

529 [F RADIX=1E20 THEN 489

R40 PRIMT 81, Radix #= *jRACIX

%99 PRECISICN=TERD -

63 FALIDTaORE

828 PRECISIONPECISIONIONE

0 FPUIOTHaFPU IO THEIRAOIX

040 YeoFPUIDTHHOMNE

088 IF (TY=FPUIOTHI=OHE THEM 820
680 PRINT R1,-fracicion = ~3;PRECISIO
M

P90 PRINT B81,*Fpuidin s =;FPUIDTH

729 ULPONE=ONEFPUIDTN

740 PRINT &1,*Ulrone » *jLLPONE

200 ONEMIMIS={rel F—LIrONE J4HNLF

778 LLPRADTX=RA0 I ELL PONE

728 RAD XN rIS=RAD [X-0ME

39Q RADINTIIHUS={RAD DIIMUS~ULPRAD I X)
+OME . .

$28 XaCHE-LLPONE

B8 YaOre-ONEN NS

348 Y=OrE-%

BEG S=mAD IX-{1 FPRAOTX

8789 T=RADIA-RAQ DIV INUS

858 URADIX-§

933 IF Tol4 PONE THEN 329

319 5070 %64 |
529 [F T=ULPRACIX AQ U=ULPRMOIX THE

several letters in the variable name, but N 84

only the first two characters are used 53¢ G010 %69
by the computer, In such implementations 348 PRINT 81, °Addssublract nas o jue
RADIX and RADIXMINUS are seen as the same | w5, tis sa

03 PRINT &1, Add/subtract [acks sue
vé digitL”

variable. Not surprisingly, the listing
‘at the right will not operate properly in it
those computers. 933 £/0
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Paranoia -~ (cont)

It was my unhappy experience with this kind of thing with FORTRAN in

the mid-~1960's that led to the formulation of Hanson's First lLaw of
Higher Order Languages: | | .

"NO PROGRAM WRITTEN FOR ONE COMPUTER WILL RUN AS IS ON ANY OTHER"

While it is possible to write programs which will travel well, very
few such programs are written. The listing below makes the required

changes 1in variable names to permit the "itsy-bit of Paranoia” to
run on the Radio Shack Model 100.

Radix = 18

Precision = 14

fpuidth = JE+1ia .
.Closest relative ssparation found is UlpDne = f(E-14
ARdd/subtract has a guard oigit am it should.

30 WUN = 1.
{ 40 HALF = 8.

' S8 ZERO = €.
60 NEGWUN = =1.8
299 WIDE = WUN .
319 WIDE = WIDE + WIDE
J20 X = WIDE « WUN
Sk ¥ = X - WIDE
S50 I a Y = WUN
378 IF (NEGWUN + APS(2)) ( ZERDO THEN 319
463 ¥ = WUN
480 RADIX = WIDE +» Y
499 ¥ &= Y «» Y
o2 RADIX = RADIX - WIDE
229 1F RADIX = IERQ THEN &8¢
42 LPRINT “Radin = “JRADIX
S9@ PRECIS = JERD
03 FPWIDT & NUN
620 PRECIS = PRECIE + WUN
630 FPWIDT = FPUIDY « RADIX
S40 Y =» FRUEIDT + WUN |
668 IF (Y=-FPHIDT) = WiN THEN £29
68D LPRINT “Precision = “j0ORECIS
TOO LPRINT “"fowigth = ";FPWIDT
728 ULPHIN = WUN/FRPWIDT - .
74D LPRINT “Closest relative separation found is UlpOne = * ULPWUN
760 MINWMUN w (MALF = ULPWUN) + HALF .-
TIS URRDIX » RADIX & ULPWUN - '
T98 MRADIX = RADIX - WUN
803 MRADIX = (MAADIX = URADIX)} < WUN

. 829 X w WUN = UL PWUN .
= 830 ¥ = WUN - AINWUN

840 I = WUN = X

868 S » RADIX = URADIX

873 T = RADIX -~ MRADIX

8890 U =» RADIX - § - .
89 IF Y = LULPWUN THEN 920 : : ]
910 GOTD 968 -

920 IF Y = URADIX AND U = URADIX THEN 942

932 BOTD 969 . : .

949 LPRINT “"RAdd/subtract has a guard <igit as 1t should.”

90 GOTD Sa0 '

260 LPRINT “Add/subtract lacks guard digit, cancellation obscured.”™
939 END

Again, as we expected, the program finds that the Model 100 uses

»e fourteen radix 10 digits, and has an add/subtract guard digit. The

- listing above travels well, because I carefully chose the variable

names. With appropriate changes in the output commands (You ALWAYS

have to change the output commands when going from one computer to

the next.)} the E;ogram has been run on the Radio Shack Color Computer,

the Commodore 64, and the Sharp EL-5500II. The Color Computer and

the Commodore 64 use 32 radix 2 digits. That probably explains why

the Color Computer generates least significant digit "garbage" when

one tries to sirip off the higher order digits in the manner that

we use 10 view the guard digits on the TI-59 (see VBNSP10). My tests

show that the Color computer has a gurad digit but the Commodore does not.
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THE RADIO SHACK CGP-115 AND THE HX-3000 RS-232 INTERFACE FOR THE CC-40

You may wonder at my interest
in the CGP-115. The full size
figure at the right should

help you understand. The mode
of operation is very similar -
'to that of the HX-1000 Printer/
Plotter, but the paper is twice
as wide. Maurice Swinnen and
the editors of TISOFT have some
‘marvelous programs for the 99
operating with the CGP-115; but
80 far neither Maurice or I
have been able to get the CC-40
and HX-3000 RS-232 Interface to
operate satisfactorily with the :

CGP*lIg; I tried the delay
trick that worked for the Radio ' \
Shack Model 7 Printer (V1ON1P8), | |

but it didn't help. Before the | \
next issue I hope to have the | \\
HX-3000 modified for the parallel | 1 -\
interface, and will try that way -

to comnmect the CC-40 to the

CGP'i 15-
Any ideas would be appreciated.

T1 PPC NOTES * VION3PL9

8 USEFUL INRPUT DARTA EFFECT WITH SOME COMOUTERS - Larry Leeds. V3NAP7 reported that

-7 | o - if numbers which exceeded the lenpth of
the mantissa of the storape word were entered into CC~4Q, either from tha keyboard or
from a program, then the computer would examine the extra digits to see if the lowest
dinit of the mantissa to be stored should be rounded. Appropriate ad}uﬁtment of the
exponent would also occur. Similar effects were found with other computerﬁr

Larry reports that his Radio Shack Model 1008 will also accept blanks in the seocuence of

fiqures in the display, or in propram statements. This pernits the use of the blanks to
make the entry of numbers with many digits more readable. For example, the statement:

X = 111 222 333 + S
Will yield x = 111222338, and the statement

y = Q,.002 202 00 @0 123 456

will yield x = §.23458E~13. Tests show that the Radio Shack Color Computer and the
Commocore 128 respond similarly. An attempt to introduce blanks with the CC-48 leads to

the "lllegal Syntax™ diagnostic message.

A Sy s i ol i S N T SN N W i il el - A Sl o s e gy i S e, - O A MR A S S S NP N A A A Nal S S N R A A ks ek sl S s Y A S P S il Sl i S R et S S S Sy -l S S i s il Sl
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SORTING ON THE CC-40 - V8N6P21 discussed the Shell sort subprogram in .
the Statistics cartridge for the CC-40. A aample
program provided proapting for data entry, callup of the subprogramr, and
display of the results. The program would sort 60 random numbers in 31
seconds. The TI-59 using the Shell sort froa the Math/Utilities module

takes 295 seconds.

There are other sorting routinea than Shell sort. An exanination of .
some o0f themn was triggered by Albert Nijenhuis’ article "A Confusion of
Sorta®” in the June 1985 igsue of Creativa Computing. For comparison I
wrote a program which has five options far asorting: |

1. An old “bubblesort™ routine which I wrota many yeara ago whiie
learning BASIC progranming.

2. An "insertion sort® routine adapted from an earlier Hi;enhuis
article in the Augusat 1980 iesue of Creative Computing. |

3. The Shell sort which is included with the Statistics cartridge
for the CC-40. .

4. A "heapsort™ routine sdapted from the prograz in a Nijenhuis’
article in the Septeanber 1980 iseue of Creative Computing.

S. An "address sort" routine which doesn’t use compariaon
;,techniques, but rasther uses array proceasing to order a set of

input integers.

Aa expected the bubblesort program was by far the alowvest--three times
slower than the insertion sort and five times slower than the heapaort.

W -Bubblesort and insertion sort run about a factor of two aslower for the

“"worat case" aset of an inverted list. Shell sort actually runa
aubatantially faster with the inverted list than with random numbers.
Heapsort executicn time is essentially the sarne for random numbersa or an
inverted liat. The address sort is by far the faateat, but the uaer

muat live with aome linitations:

®* Only integers can be sorted.

* Two one dimenaional arraya are needed. Thus for a given memory
aize the address sort can only accept about half as many elaements

asa thoe remaining methods.
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| : 180 Oin X(J89), Y(389) :
Sorting on the CC-40 - (cont) 110 CALL UP(-Sorting Demanairatlen®,
PN}
128 Ae»+Data Dptionet *
| 129 PRINT A®L°1 = Keyboard*1PWISE L
Program Commentsa: (43 PRINT AS8°2 = Dala File®tPAUSE 1

{50 PRINT A4 » Teat Numbars*tPAUS
Line 110 - The call to the UP subprogranm tos LUT ~nich Input Optien (1-337
with the argumnents listad will diaplay ;0P :
the measage in quotations for about ;n?g:“mﬂ; Fﬂiorfﬂnﬁlﬁ
three seconds and than diaplay the 205 PRINT oPrass (C> to End fnpulsif
pronpt “Use Printer?". A response of AUSE 2
"N will set the variable PN to zero, 219 N=0

& [ -] m " m

and proceed to the next line of the ::: :m_.:f;s;'::f:”::;” em;
progran. A reaponase of "Y" will set the 222 IF NOT MUMERICCX®ITMEN PRINT *fa

valid Entry: *;:60TD 215
variablﬁ PN to one and fiaplay the P28 XChe 11O £X8) .
promnpt "“Enter Filenane: 1f you enter 230 N»N+L160TD 213
a 10" for the HX-1000 the aubprogranm 235 REN Input trow Data File
will open file #1 for output, asat the 249 ON GARNING ERRORION ERROR 203
printer to the 32 character per line 083 READ XCN+1)
option, print the aesaage in the firat ﬁﬂ'ﬁlm
part of the argument of the UP 268 Gt CRAOR 393
aubroutine, and procsed to the next 278 CML ERRLE,T,F,F1)

275 IF E<>43 THEM 990
283 RETURN 283
285 PRINT #PN,*NMusher of Data Points

l.Lines 120 through 170 provide aselection ® *3NIPAUSE 2
fron three options for date entry. 298 INPUT *Print the Input Data (YN

progran line.

)7 ;00
‘ 295 [F Q8="N"CR O#=>n*THEN 23
Linesa 200 through 230 provide prompts 298 §OSUS 1199
and controls for data entry from the e e e Bibh (s SerteloAUSE
keyboard. The use of the IF NOT NUMERIC L
function in line 222 provides an easy 318 PRINT ASL°2 = [nsertion Sori<:iPA
way to respond if the input atring is gf:;nmr AS8+3 = Shell Sorte:PAUSE
not a valid number, L
220 PRINT ASL”4 = Meap SortTPAUSE |
Lines 235 through 280 provide proapta :2? PRINT AL23 = Address Serit:PMUS
and controls for data input from DATA 333 INPUT "uhich Sorting Optlsn (1-3
statements. The data statements nuat gﬁ*;ﬁm cart (mes
have been previously entered. The ON 343 ON OP GOSUD 483,583, 623, 703, 308
WARNING and CALL ERROR astatementa 345 DISPLAY BEEP .
provide automatic sensing of the end of 7 ooy Int the Sarted Date ¥/
data. As written the progran will read A48 IF GOxSN*OR O8w*n=THEN 93
all the DATA atatements in the progran. 362 s0suB 1199
The idea for the use of DATA statements e cem atn e Sort
for data entry waas obtained fronm 419 FCR [=t TO N-1
Codeworks (aee page 4 of this isaue). 420 [F X(I+1))>=XC[JTHEN 428
430 A=x{[+13
| 440 XCI+1)=XC1)
~ Linea 285 either prints or diasplays the 458 X([)=A |
number of input data points depending on :ﬁ :;1‘;33 N L=3
the value of PN sat in line 110. 483 NEXT I
| 433 RETURN
l.Lineas 290 through 298 provide an option 389 REM Insevtion Sort
518 FOR J=l TO N-i
of printing (or displaying without a 528 BaX(J+1)
printer) the input data pointa. 533 FOR I=J TO 1 STEP -1
| 543 [F B>X{IITHEX %80
850 X(I413sXC])
Lineas 300 through 340 provide options 508 HEXT ;fn
for the method of aorting. 578 =0
550 XCI1+1)=8
539 NEXT J

885 RETURN
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Sorting with the CC-40 - (cont)

Lineas 345 through 370 indicete that the
aarting is complete with a "beep™ and"
provide an option of printing (or
displaying without a printer) the sorted.
data points.

Lines 400 through 430 are an alementary
bubble sort subroutine that I wrote in
an cold programming class,

Linea 3500 through %935 are an insertion
sort subroutine asdapted £from the progranm
on page 37 of the Auguet 1980 isasue of
Creative Computing.

Lines 600 through 620 call the Shell
sort subroutine of the Statisticse
cartridge.

Lines 700 through 796 are a heapsort
subroutine adapted £rom the program on
page 137 of the September 1980 issue of

Creative Coaputing.

Lines 800 through 895 are a subroutine
for aorting using indirect address
technigques.

Lines S00 through 999 close file #1 if
it was opened at line 110, and provide
program ending.

Lines 1000 through 1040 provide two
options for generating test numbersa.

The random option provides 100 ranconm
integars in the range from 1. to 100,

The inverae option provides the integera
from 1 to 100 in reverse order. |

Linea 1100 through 1175 provide a
subroutine for display or printout of
the input and output dsata. Use of PRINT
#PN statements with PN set by the UP

‘subroutine in line 110 in line providea

avtomatic control of whether the ocutput
ia to the diaplay or tha printer,

Lines 5000 through %030 contain the DATA
statementa for the 26 teat integera uaed
to teat the heapsort in the September
1980 issue of Creative Computing.

0288 REM Shell Sort with Statistics N

sduls

019 CALL SORTIXILI,N)

829 RETURN

/799 REHN Heap Sort

795 M=N

710 FOR L=INT(N/2)TD § STEP -~{
715 B=X(L)

728 GOSUB 700

725 HEXT L

730 L=t

733 FOR MaN-1 TO | STEP =1
740 BeX{M+L):X(M+1)sx(}])
743 BOSUB 200

J9d NEXT H

755 RETURN

700 =i

705 J=]+8

278 IF J>1 THEN 794

77% IF J=f1 THEN 78%

788 IF R{J+LIXX{JITHEN Jm)+1
785 IF B>=X(JITHEN 794
799 X{IJ=XLJ):[w)

732 607D 20%

794 N(1)=B

7380 RETURN

308 REM Addraes Sort .
805 MNsn: [M=P

210 FOR I=1L TO M

BLS YIXI{IX)=YIXLI3)41
828 IF XLIX>IN THEN IHMaXII)
833 NEXT [

843 M=N:ii=i

859 FOR =1 TO INM

858 FOR J=1 TD Y(I)

879 IF Y(I)=8 THEN 850
L5 %lL)=]

$80 L=i+1

885 NEXT J

890 NEXT [

£9% RETLURN

90 IF Pn={ THEN CLOSE #1
998 STOP

393 END

1000 PRINT *Options foP 108 Test Num

baers:*tPAISE 2

1805 PRINT *"Press | for Randon Integ

eTh, OT*IPAUSE 2

1810 INPUT "Prese 2 fer an Inwevtad

Lists»30
1815 FOR I=1 TD {09

1020 [F Q=i THEN X[I)=INTRNO{189)

1823 IF Q=2 THEN X(I)=i@}i~]
1832 KEXT |

1835 N=108

1948 SOTO 2835

1189 REN Printing Subroutine

1180 PRINT &PN:[F PN=@ THEN.11008

1118 =}

1113 FOR J=O TO ¢

1128 PRINT aPN,X{I+J)}
1123 IF I4J=H THEN {130
1138 NEXT 4 |
1130 IF Pn=0 THEN PAUSE
1140 PRINT aPHN

1143 J=]43:50TO 1113

1158 IF PN=@ YHEN PALISE
11580 PRINT #PHIRETURN

1160 FOR [«f{ TO N

1103 PRINT X(])IPAUSE

1178 HEXT [

1173 RETURN

2089 DATA 19,8,198,15,14,2%
“lﬂ ﬂﬁ‘l’ﬁ lﬂulﬂ. 12- 13-3:20
SA20 OATA 24,17,20,9,4,7
3828 OnTh 11,0,%,2,1,21,23,22
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Sorting on the CC-40 - (cont)

Mumber of Data Pointe = 29

19 ¢ 18 15 14
2% 10 te 12 113
J 20 24 17 20
2 4 7 11 0O
9 2 1 21 29

I did not include the commentary in the program
through the use of REM statements to conserve
memnory in the CC-40. The program doesa include
fairly extensive proapting to the diaplay. A user

- should be able to run the program with very
little reference to other inatructiona. Siaply
enter RUN in the diaplay, preaa <ENTER> and

P follow the pronpta. A asample printout which

, . results from selection of the second input

1 option, from DATA atatements, appears at the right.

The exeacution timea in seconda for the five sorting technigues for
different numbers of random integera are:

Number of Integars

Method 10 30 100 300 1000

Bubble 2 24 252 2435 26685
Insertion o1 ' 9 86 - 735
Shell 3 13 73 330
Heap 2 11 51 196 780 -
Addreas 1 3 10 © 30

The table ahows that execution times for the bubble sort grow aa the
square of N, the execution times for the heap sort grow as N LogN, and
the execution times for the address aort grow linearly with N. Clearly,
ocne ashould uae aocme version of the addreg sort if execution time is .

inportant and the problem peramits.

For those timea the random number input option (Linas 1000 through 1040)
was modified such that the range of the positive random integers was the
saane as the number of data items to be sorted. Thet givea an advantage
to the addresa sort. To check on how much an advantage that was I reran
the 100 number case, but with the range of the integers raised to 300.
The execution times for the five sorting methods were then 269, 89, 73,
S5 and 15 seconds reapectively.

-

-

The execution times for an input of 100 integera in reverse order
were 430, 160, 39, 50, and 10 seconda reapectively.

_.fﬁ;'-w--'ﬁﬁ----------ﬁ------ﬂﬂ‘---------ﬂ--ﬁ_-ﬂ-----_-ﬂﬁ-----ﬂ-ﬁ-ﬂ--ﬁ-—----—--

A NEW PDRT&BLE FROM TI? - CHHU ia a new HP usera group headed by

Richard Nelson, the long-time sditor of the
PPC Calculatar_Journal. PPC 18 now apparently under other leadership.
CHHU has a telephone bulletin board which will provide a recorded
nessage (call 714-754-435357). Charlie Williamson reporta that a recent
bulletin stated "... rumor has it that TI will reenter the handheld
marlet with new producta, ala the Sharp 5100 and the TI-59. Will the TI

'BB bB reborn? .."
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A CC-40 DISC MEMORY

Maurice Swinnen sends
this information on

an external memory for
the CC-40, See the ad
at the right which 1is
from a TI brochure on
the CC~40 from Germany.
The Quickdisk 1s made

in Germany by BTt Ly
MECHATRONIC CMBH i
Dresdner stirasse 21 1 A
D-7032 SINDELFINGEN e
LTS

s
iy ;;
5 ]

4
ik
i

but Maurice says they.
will no't sell except
in large quantities.
The German address
where everything 1is
available is:

P
e
3

-‘
""fu

.i'|
! .
LT R L =
AT R P T I
] "'-1.' I
- [

3 o
EISS, Program Service i
Bergstrasse 80 | | ey e _ VR M
D-5584 BULLAY ;o e Lo VI vy SEEE LG
West Germany | ! kil i i S ST ST §:
* ! i Svwpie R

In the United States | £7 e %-3
the unit is available I § e NS o

from:

DIGITAL MATRIX SYSTEMS
1761 International Pkwy
Richardson TX 75081

You can call Frederick
Winters at l

(214)-997-0000 )
| TEXAS

for prices and for more | o STR NTS
details, The storage ! _ IN ME I

capability is 128 KBytes. = -~ -
The unit runs on 4 size ——e—u i
D batteries which will o
last about two hours on
continuous use,

Digital Matrix Systems also has CC-&O'S and some peripherals for
w-Sale. 1 suggest that you call or write for current status.

4
2
vy

-ﬁ----n—-————-——__-ﬂ—#---ﬂ---—-—-I_—-—-----------——-—--ﬂ--_-----—--l—r-———--

CC-40 REPAIR - Maurice also writes that he found someone who repairs.
and modifies CC-40's. Write to MICROREP, 4413 Cornell,

Drive, Garland TX 75042, Maurice reports that they repaired his
RS-232 Interface so that it now worksl | -

R A el B i A ol N AEE B By uh EER I T S i A giy T AR T T e i A el gy W i NS NS SEm e AED IS WP U AN mED DU WS S e b O BN BN gl SN mEE Al EED O AN SN T e SEE oRE A SN Sl amw Sl

A MINI-PUZZLE ~ Larry Leeds. Express 22503 in scientific notation
using the TI-59 to perform the calculations. 3933

should be able to show that the answer is 3.006 624 187 161 x 10

--__-“--‘-__---__“--—--“---_-_----—.-_—ﬁ-_---_--__--—----—ﬂ-_--_---_‘-#_
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Saramd la Preyran

SCRANBLING IN BASIC - Larry Leeda writes “Your new acramble

prograa (ViON2P23) in fast mode is an frre = =
excellent exanple of absolutely ingenious programming which :; _?;:;
was nacesgsary to circumvent the limitations of the TI-59. : : : : ;:
It might be of interest to the membera to note that when the ::: ;: ;u 7
same algoritha is used in a program in BASIC, tha prograan- D 02 B ;’
ing is very eslementary.” > » 5
R
L.arry’a program for the Radio Shack Nodel 100 acrambles @ 25 N 4 &
the integers from 1 to 100 in just six seconda. Thea - 2 e a2
conversion for the CC-40 will acramble the integers from 1 e b
to 100 in twelve secondas. A sanple printout appears at o » E 2 2
the right. The CC-40 program appears below. 44 21 7 48 19
. O3 73 1% %0° )
Program Comments!
- 18 OIt Al189)
Line 20 generates the value pi/2 which ia used g:mzﬂgtigﬂﬂl or o
*Secra | ugrt-'.
in the screnbler. i <@ INPUT "Seed 7 *3S
45 PRINT OPN,"Seed = *jSiPRINT &PN
Lines 30 uses the UP routine from the cartridge S8 FOR He=l TD 188:ALHI=HINEXT N
to aet up the control of printing or diasplaying ;:E:,:'mm L STEP =t
the resulta, In anawver to the prompt "“Enter 83 S=1BEECK-INTLX)S: Z=INTCS)
Filename:* reapond with a "10". See page 14 for ::;En:::mc:?n:-ntn:mtmﬂ
& more complete deacription of the UP subroutine. 5% NEXT N * ‘

83 DISPLAY BEEFP
18@ FOR =8 TO 33 STEP §

Lines 350 enters the integers 1 through 100 in 110 FOR Jui 10 5

aacending order into the array. 128 PRINT &PN,ALI$JY3
) - 133 NEXT |
lLLines 60 through 99 acramble the integers. Larry o prinr oenTUSE ]
uses his own random number generator rather than 108 NEXT I
the cne in the machine. 176 PRINT &PN
. .- - - 182 STOP
198 END

Lines 100 through 160 print or display the
acrambled integers in greocupa of five.

LS
W ek mk o W - TR B A A T T W O O A O D A B A D B S W A - A T T Y A T e S e ak ek gl s g e A A O D P O A e - S D T S e e G e e i wie e al

UP SUBRQUTINE AVAILABILITY - In both the sorting and acrambling
programa in thia {saue I used the UP
routine from the cartridge to establish printer/display control.
Exanination of the manualas showsa, and testas verify, that the UP routine
is in the three cartridges I own, Mathernatics, Stastiastica and’'Finance.

Is the UP routine available in all the cartridges?.

SR A S e e N A W e e e ol e Gl W T A T D W S W B P A D P M O O e B o N S R A A S A B e i ol e wh a Al e A S W I A T T A A T S W

RTN: AN UNEXPECTED RESULT - Charlie Williamaon writea: "A running
progran naaed EE encountera SBR U&T (for
example): it saves a return addreas, and branches to execute X&

Within X2T, our program hits R/S and waita for ‘operator action’ as they
Say. One then pushea either A or B, both of which contain a RTN. The
"Program runs and encountera that RTN, whereupon it doesn’t branch back

to EE, but stops.

What’s ufoﬁg? Obviously an addresa waa aaved, and an authentic RTN was
present. SBR A (rather than A alone) doean’t help. 1 don’t understand
what the 359 does with an A-push in thias situetion.

One functional aclution is to puah GTO A R/S. The program then doea
branch back to EE. Thia subject ia the basis of a George Vogel
programming puzzle (VON7P5). Prasumedly hia answor is similar,

kT P il W I R S R M ol T D AR WS e T g A SR i Al el i gk Al e A W D e wmb o gule amh el P PED UEE AER EEE e T EDR R D NP BN R D e e an Al i Em mn et ook b TR AR E v wlir Ak o A
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BANNER PROGRAM FOR THE CC-40/HX-1000
d—— e 108 INPUT “Entaer the banner tharvacte
This program accepts a string of re: 88
characterg and Prints a banner of i;: m;},;,;fm;?:;’;‘"
one-half inch high letters. The 138 PRINT &1i,*aL®
program was used to generate the 148 PRINT &1,°S9"
"p] PPC NOTES" logo on the first 108 PRINT 8L 0"
page o0f this issue. The letters 208 FOR J=1 TO LEN(BS)
in the banner can be enlarged with- e ainT a1 vge N
. . . NT &1, 0"
out losing thelr sharpness as is 308 FOR 128 TO 8 STEP 2
illustrated by the word "NOTES" g;: ::":E"lslﬁtfrit'r"!-S".'mr-!u.-3-*
: NT &1,F%

irom the logg‘ | J3B Pe==T{~LSEGI (B, J, L0 )"

348 PRINT &1,P¢

358 NEXT I

308 NEXT J

370 PRINT #1,°N(0,-128)"

| 909 CLOSE #1
3 _ mm

If you watch the banner making process you will see that all of the
strokes are completed Tor one letter before proceeding to the next
letter. An alternate process would be to complete single lines for
all of the characters before offsetting the printing for subsequent
printing; however, this places a requirement on the retracing char-
acteristics of the printer/plotter which is not adequate for well
formed letters in the banner. The banner below illustrates the loss

of sharpness which results,
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NO TEA PLEASE - Charlie Williamson. This is another of Charlie's
— — —/—— programming challenges for the TI-58/59. As with

his earlier max/min sorter challenge (See V7N1/2P9) t register. )
comparisons are not allowed in the routine. Here's the challenge:

Given integers X, A and B where B is greater than or equal 1o .,
A and the integers are smaller in absolute value than L = 5%10
and have been stored in RO, R1, and R2 respectively, write a
program with no direct comparisons that returns F(X) as

F(X) = -1 if X< A
0 if A< X<B
+1 1 f B < X

Charlie believes he has a program which also works for numbers other

than integers as well. He also asks for a search of your program
for numbers where the program fails. For computers/calculators
with fewer digits it may be necessary to decrease the value of L .
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THE SOCTIRL SECURITY HURMEER PUZZLE

Soclal 2ecurity numbers in the US always consist of 9 digits,
Me friend has an unusual $ocial securituy number:

The first twe digits on the left are evenluy divisible bdy 2.
Hnd the {irst three digits are evenly Jdivicible by 3.

Hz uou hawe aueszedy, thiz goes on up toe the nineth diagit,
such that the entire number is evenmlu divisible bu 9,

bkt 18 hiz zoacis) cecurity nunber?

Hote: Hiz number doss not contain zerges, nor are any digits
repeated I1n it. Good luck!t
| Maurice E.T. Swinnen

R possible, but slow, solution on the CC-40

would run ags follows: j ‘ o
100 OQFEN #1,"16",0UTFUT

110 FOR M=1211111192 TO 9£9999991

120 NE=STRE (N

120 FORE =9 T0 2 STEP -1

140 IF VAL (SEGE (HE, 1, I))fl<>IHT(vﬁL(SEG$(H$:1 [X>71)THEN {70

150 MHEXT 1 _ -

160 PRIMT #1,HM

170 MEXT- N

120 CLOSE #1 | o '
190 EMD | . . "

A slightly faster solution, this time requiring only 3 years -
running time would read as follows: -

100 OPEM #1,%16%,0UTPUT

110 FOR H=121111119 TD 920999991
120 FOR I=0 TO 7 |

130 RCII=IHT(N/7107 DD -

140 IF ACI>/79-T<4>INTCRCI)/9=1>THEN 170 %
150 MEXT 1

170 HEXT M _ |
120 CLOSE #1:EHD *

Can yvou wrxfe > FRSTER 'solution, either in calculator language
or in any dialsct of Basic?

By the wady, this entire article was writtten on & CC-40

and printed on a Tl KHX-3030 companion printer,

A BIT OF HISTORY - HMal Halversen, 1 wornder if the group knows that

-_ Asimov's first "Fourndation" story (later novel) had
the future mentor Hari Seldon using a little wizard caiculator with
brioht red display digits. This was arocund 1941 in the old ﬂstaund:ng
Science Fiction magazine. RAsimov once wrote that that was one of the
few science fiction predictions he knew that came out right on the
money, now dated of course.
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PLUMBING DESIGN - D. H. BEerry. I have many programs available for the
TI-39 which deal with HVAC, piping, and plumbirg desion. For a free
catalog, send a large self—addressed envelope with two stamps to: D. H.
Eerry, 7633 Ceres Drive, Orlande FL 32822
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FINDING PI - L. Leeds. V1ON3P4 described a method for finding pi.

which involved dividin
The result
his Model 100 to search for
~digits with the fourth root technique,
single square root technique he
thirteen correct digits o

root two times.

and 26140802/2648617,
which would

correct digits.

give thirteen digits of pi on a TI-59;

5419351/1725033, and 61905677/19705189.
harder to remember than the o0ld standb

was correct to nine digits.
a fraction which would yield more correct
but did not find any.
found three fractions which would give
n the TI-59; 304L4467/308469, 17007401/1723210,
For a simple division he found three fractions
4272943/1360120,

Of course, those are all much
¥y 355/113 which yields seven

g€ 2143 by 22 and taking the square

Larry used

For a

How does one mechanize a search for fractions which will work? One
method which was used by larry is to use a decimal to fraction con-

verter, and compare the result to a preselected error.

fraction is

and the new fraction is tested.
than pi then the numerator is inc
The previous best so

tested.

the newly generated result

solutions,

listed below.

i08 PRINT “Decimal ta Fract{on*:PAUS
E 2

118 INPUT *Allowvable Error 7 w:E
128 INPUT *Oecimal Number 7 ":M
150 AmsliB»i{t o=t 0=t

108 IF 1>=N THEN 183G

178 D=A:G0T0O 190

180 A=Q

J 188 FamiCiG#84D

280 P=F/GQ: T=ARSLP-N)

220 IF E>=T THEN 278

240 [F H)=p THEN 200

280 C=Ff:D~G:GOTO 190

208 A=F1B=8:160TD 199

278 PRINT Fj»rs%30 288 Ea, (3€
289 PAUSE | 292 [F EX1.E-13 THEN 100
299 GOTO (1@ J29 CLOSE #1
8 END -
TI PPC KOTES ViON3P4

uracy of the computer,
greater than pi then the denominator is increased by one
If the value of the fraction is less
reased by one and the new fraction is
lution may be saved for comparison with
so that the program only prints improved
Sample programs written for the CC-40 and HX-1000 are

189 PRINT =Saarch for Pi Fractionet
1{8 PAUSE 2

128 N=pl '
138 OPEH &1,:18.+=2 . QUTPUT
148 E=1

1%8 A={1B={iC={t]n~}

108- IF 1>=H THEN 180

178 D=0.GOTO 13@

180 Axg

198 F=A4C: 6840

208 PaF/G: T=ABSCP-N)

220 [F EX=T THEM 278

248 [F NO)=f THEN 288

238 C-F:0=6:100T0 198 .

208 A=F:8=5:G0TO 190

270 PRINT #1,F3;~ u:G

dY HOME COHPUTER - My hoae coaputer is - a tool
That causas fricndas to stsre and drool.
Cres I now have power to explore
Thosa worlds I navsr knew before.

it costs & lot, but that’s OK

“I’m worth it”, 1’ve baen heard to say
Who wouldn’t spend a couple of grand
To have such power at his hand?

I atare in awe at this machine

They say can do nost anything

Sut sozmehow all that awe gets aissed
. When I type in my grocery list.
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Another method ,

18 1o _simply test the decimal equivalent of fractions against the value

of pi loaded to the ace If the value of the

(88 PRIRT *P1-F|nder :PAJSF 2

118 OPEN #t, “10. 428+, 0UTPYY

128 P=»3. 141599285349 -

138 Melinat

143 D=A8SP-1/N)

133 IF m8SC(P-N/NYCD THEN (RG

102 IF M/HDP THEN Nawel ELSE Mu™it
178 6070 130

188 PRINT 1, STROIMIL: /" LSTRO(N); TAQ
(223;

199 PRINT #1,USING 203,M/N

282 GOTO 148 . -

300 [MAGE #. 4848888000000

271 2. 0200220020000
3t J. 8883283222000
1374 3. 2700220090890
105 J. 2029202220228

190 ' 3. 1686009200073

2277 J. 1429571428579
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WROCERY LIST O THE CC~48¢- 1000

Cofie
Tilk -
Sausage
Eggs
Potatoes
Bananas

E. E. Bard



