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Newsletter of v/NL/5, 1982

the Tl Programmable Calculator Club.

9213 Lanham Sevenn Road, Lanham MD 20706
on P.0. Box 710, Lanham MD 20706.

1t is with great sadness that 1 have to tell you of the death of Richard Blayney
Last month in Mision Viejo, California. Richard is best known for his many contruibutions
to the pages of the SR-52 Notes. He also was the one who came up with the brilliant
idea of §itLing a card with nothing but SST, code 41, commands and use it as a superb
diagnostic check fon the entire memorny of the caleulator. Richand Lost a tough fight
with cancen. The world Lost a bright fellow and we all Lost a good gaiend.

Highlights in this issue? Without a doubt, Ralph Snyden takes the cake with his
RATE OF RETURN program. 1t is a superb tool for all you people internested in business
and ginance.

Then there is SUPERPLOT, a hardware modification you can easily do to your PC100.
1t permits you to control EVERY SINGLE DOT, be it in an Aindirnect way.

And 4§ you think there isn't anything new under the sun, given that our caleu-
Lator has been around that Long, think again. Just read NEUTRALIZATION. 1t shows you
how you can fool your caleulator into believing that you are using, Legitimately, a
digit as a Rabel. And your caleulator believes you!

1 was happily surprnised the othen evening to find in my mail box a complementary
copy of L'Ondinateur de Poche (The Pocket Computer) grom France. I is a nicely pruinted
magazine & La Popular Science, dealing with the T1-58/59, the HP-41C and atl the Japa-
nese made pocket computens. Lots of very in-
teresting news and pictures, but, unfortu-
nately the sophistication of proghamming,

at Least 6’(.0"1 what I can ju.dge. 6’!.0"1 the 59 IN THIS ISSUE:
proghams, is not much above high school
Level. Thedh,égh point LZ this uége was an gﬁ;mAc .......................... ces 2
afbt(:de an p/LOg/Lam 0”. ow /to p’LO uce 6ac_. ERPLOT l.o...oa. ------------------- 3
tq/u’a&. The Low point? Why not: a Long ar- %ﬁ{‘,LSESQE"Eﬁé%oﬁﬁé‘e’i‘,’eﬁfZZn;;;'ZI Z
ticke on how to necornd TI-59 programs on a CUBIC SPLINE FIT, Bob Leamanm eeeeeees 6
magnetic card. This was prompted by inquie- sm?]\;AR ENERGY tecesesscscesccsaccecne 9
. ) ULE SWITCHER sesessvasccsssccscnns 9
nies from two readerns. One complained that DECIMAL TO FRACTION, Stan Becker ... 10
he had been unable to necord proghams Lon- MATRIX INVERSION ceovessesscvscccane 10
gen than 239 steps. Any attempt to recond D PGl PRINTER, Ch.Willigmaon .... 11
) f ULE sesosnssansossanes 11
bank 2 resulted in a wipe-aut of bank 1. PROGRAMMING PUZZLE <evecevevvocscens 12
1 neceived many ordens fon the AF-T1. 2&%"?5?&2@?&3&55?222 .. iza
Some of the uses proposed were doorn stops P S et hoyoanzseseseasaseens 13
and boat anchons. Besides telling their NEUTRALIZATION, Markdis Makdsoon. 1mv 10
membens about the availability of the AF-1, PERIODIC TABLE, UNKNOUN seseseescsee 18
;th_e S‘”edj/éh new‘é,ee/ttm P}Logmbuen nan T— AND PI-PAD ATT., M.Swinnen eceececee 21
a progham and instructions on how to place SURVEVING oo ennntrssssinmeeees A
special hex codes to make the printer PROGRAMMING PUZZLES <vuvsvessssnssns 23
p/bént the fi, 5’ and &, all Retterns in the Egﬁé{;u[,)':ﬁfier; %‘alabell ........... 23
Swedish alphabet , but sadly missing 4in DATE OF EASTIR, Bo. Johemon ri s 28
the PC100 ROM. ALL the victims got fon ERRATUM, Ralph Snyder eetecenennenn 26
thein thouble executing those most-usen- TS OF PIE, fob Fruit oeoessssssen 27
unfriendly instructions was a nice print- ASTRONOMY, Dars 10 Howelr oomeorenes 30
out o4 the wonds APRIL FOOL, 60uowed by PC100 ON THE FRITZ .eccscccssscansse 30
your caleuwlatorn departing to the great

digital beyond. Mawrice.
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Dear Maurice,

In reference to your newcomers corner
in v7n1/2p15:

No, I wouldn't take isue on
which coordinates you choose to plot
the data although I have little sympa-
thy for shotgun curve fitting. What
prompted this letter was your leaving
the neophyte with the impression that
polynomials may be used for wholesale
interpolation. In general they are
suitable only for interpolation and
may bear no relation to the fitted
function beyond the limits over which
the fit was performed. In general,
the better the fit (and the higher
the order) the greater the departure
from the fitted function byond the
limits of the fit.

Yours Truly,
Elmer B. C.

Dear Maurice,

April fool yourself! Model
AF-1 from the Okefenochee swamp, in-
deed!

I read page 1 and then 7
and 8, bug-eyed. Remembering your
words about secret code, I set each
digit's triplet of letters vertical-
ly under the telephone number, which
brought FOOL below 3665. Then that
weight of 129 1bs., and all those an-
tiques on page 7 !

With all best regards and
be on the watch for banana peels!

Ralph W.S. IN

No comment on that one either.Ed.

Dear Maurice,

I thought you would be in-
terested to know that recently a jud-
ge in a federal Tax Court case ruled
that the cost of a hand-held calcula-
tor purchased for business purposes
by an engineer constituted a capital
expenditure rather than a currently
deductible business expense because
a calculator has a useful life of
over one year. The case is known as
TC MEMO 1982-42.

Regards,
Ben K.

VN4/5P2

Dear Maurice,

Perhaps a subject for fu-
ture discussion in the newsletter
would be the speed of certain opera-
tions. It would be probably help so-
me of us develop better programming
style if we knew more about how long
it takes to do various steps.

It would help me also if
you occasionally summarize how and
when to use new techniques that more
active members discover. When the
dust settles, I need to know how I
can use new ideas in practical pro-
grams.

You do a very good job with
the newsletter. Hope you stay with it

Sincerely,
Ed. W. It

Dear Ed,

For your first suggestion,
a sequence such as
LBL A 1000 STO 00 LBL B PI DSZ 0 B
works rather nicely to check execu-
tion times of different functions.
Suppose you want to check how much
time it takes to do a STO. First run
the segquence above and note the exact
time in seconds it takes. Then insert
STO 0! after PI. Now run it again and
note the time. The diference between
the two execution times divided by
1000 will give you the number of
milliseconds execution time for that
particular function.

ybody wants to make up a
list? I will publish it.

With respect to your second
suggestion: Things often move so fast
I hardly have time to absorb it all my-
self. Palmer Hansen has done several
rehashes of recent discoveries, only
to discover that something new has
been added already while he was wri-
ting. But I will try anyway and so
will Palmer, I am sure. ED,

Dear Maurice,

I should really start (this
letter) with my satisfaction of being
"one of the family"!!! It was really
nice to see these drawings from Pro-
grambiten too.

Lars Hedlund, Sweden

What Lars i& referring to is his pic-
ture on the last page of v7ni/2.
Sorry that I forgot to mention that
all those nice drawings came from

the excellent Swedish newsletter Pro-
grambiten, of which Lars is the edi-
tor. By the way, to the people who
asked me what Bjdrn Gustavsson is say-
ing Iin Swedish, as far as I am able
to translate, it means "This is the
last time you beat me at NIM."
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SUPERPLOT,- A month ago Peter Poloczek in Frankfurt, West Germany, sent me a kit to
--------- modify the PCl00. He obtained it from a Mr. Szpiro, who developed it, some-
where in Switzerland. This hardware modfication permits you to have either SUPERPLOT
or normal printing/plotting at the flick of a switch. On the bottom of this page 1is
shown a sample of this capability: on the left a pattern in normal printing mode and
on the right the resulting equivalent in SUPERPLOT.

And what about the triangular wave here on the top? It took about two minutes
to plot that one, with a program of about 50 steps and the plotting subroutine, a pro-
gram of about 65 steps and 30 registers loaded with print code.

The prin- .- ciple behind this new technique is simple but ingenious: by
means of a R divide-by-ten IC the first.six rows of dots in the seven-row
dot- L - pattern on the PC100 .~ - are suspended (not allowed
to print) . N and only L the seventh row of dots in
that T ".. pattern - will be printed. By choosing
ap- .Nf' - propriate Nu” characters ( left parenthesis,

7, T, 4 and right parenthesis)
one can print a single dot now
in any of the five posible
posikions. (leftmost, left,
center, right and rightmost) How this is done is shown graphically on the left. Observe
the top row of characters "(,7,T,4,and )" and see what is printed of them on the row
of characters just below them.
Other possibilities of printing multiple-dot patterrs are shown ln character rows
3 through 6. The 2Z character, for example, will result in a solid row of five dots.
— Unfortunately, the kit came with horrendous docu-
% % % Ha E % mentation written in a cauterwelsh German. (I don't mean that
German sounds like cauterwelsh to me. On the contrary, German
is a beautiful language. But this Szpiro kid knows how to
kill a language. Of the three genders in German he used only

e B B B B the Neuter and the four possible declensions he reduced
m to the simplest common denominater and employed only the
E g TXT'_ E Nominativ. The result is the most efficient encipherment of
= German you have ever encountered.)

Furthermore, the kit came with outdated ICs, holes
in the printed circuit that didn't match the solder tabs on
"aa="] i He the switch (they were off by 1/8th of an inch; 3 mm to Mr.

Szpiro.) and so on, such that it would be rather unwise to
% release this kit, as is, to an unsuspecting membership.
I will make some sort of arrangement with either

Peter Poloczek or Mr. Szpiro to have the kit reworked and I
will write better instructions for it. Or, if that one falls
through, I will reverse-engineer this thing to get the sche-
matic diagram out of it, (I did already, of course) and will
publish it, to allow anybody handy with a soldering iron to make their own.

i
!
I'
|
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LOAN REPAYMENT, USING DAILY INTEREST WITH NO COMPOUNDING.- Bi1l Carpenter in Bakersfield,

-------------------------------------------------------- Californig wrote this program

which uses the ML-module. The various label functions are:

LBL B. Enter the date and a statement is written showing the interest due since last re-

ceipt.

LBL A.Enters the amount of the payment and also causes LBL A to produce receipt, uodating

receipt number, date since last receipt, and total interest paid.

LBL D. Produces full record of payments and dates of payments in chronological order.

User instructions:

1. Enter DATE as MMDD.YYYY. Press B. See accrued interest due and current balance.

2. Enter AMOUNT of payment. Press A. Enter DATE as MMDD.YYYY. Press B. See receipt with
compiete information.

3. After receipts have been written, press D. See record od DATES and PAYMENTS. The date
and amount are stored in one register. (packed)

NOTE: DON'T FORGET TO REWRITE CARDS AFTER ANY RECEIPT WRITING. THIS IN ORDER TO UPDATE
RECORDED INFORMATION.
Note also that for each account you will need two mag cards. The name (here MET
SWINNEN) is stored in registers 87 through 89.

FIRST TIME INITIALIZATION:(has to be done for each account)

Enter 76. Press STO 00.(this is the basis for Count and Records)

. Enter DATE of note and press 2nd PGM 20 A RST. (This inializes RO1 through RO4)
. Press CLR STO 06 STO 07 STO 10.

Enter AMOUNT of note and press STO 08.

Enter INTEREST rate and press DIV 36500 (alternatively use 36000) = STO 09.
This means you are using either 365 or 360 days in a year.

The ML-module is used in this program only for purposes of computing number of days.

KEY IN THE PROGRAM AND LOAD THE ALPHA REGISTERS IN 9 OP 17.

THEN RECORD BOTH CARD SIDES, 1 AND 2, IN 6 OP 17.

SIDES 3 AND 4 OF AN ADDITIONAL CARD ARE USED TO STORE THE DATA YOU ENTER AND THE RESULTS
COMPUTED BY THIS PROGRAM.

P W —

See the program, alpha listings and sample run on next page.

------------------------------------------------------------------------------- pEm- oo -

MODULO 210 SPEEDY FACTOR FINDER.- Re-v6n4/5p13. Palmer Hanson Jr. revised this program by
-—- Patrick Acosta and told us we could use it in Normal Mode
as well as in Fast Mode. Most of the members didn't need Instructions for Normal Mode (so

I thought) and therefore | published only the Fast Mode instructions. Since then, several

newcomers have asked me how to run the thing in Normal Mode. Palmer Hanson gives the fol-

lowing instructions:

I. With the calculator in the turn-on partitioning, load the four card sides. | am assuming
that you recorded the cards In the furn-on partitioning, iIf you are getting Fast Mode to
work already.

2. Press SBR 022, See a zero in the display. This changes the partitioning to | OP {7.and
positions the program to location 027, ready for entry of an integer to be tested.

3. Enter your integer and press R/S. The solution will proceed the same as in Fast Mode,
but at a normal speed. The calculator will stop with a either a | or the highest factor
in the display. The | wil! not be printed. At this point the program counter will be at
step 104.

4, To get ready to test another factor, press R/S. See a zero in the display. The program
counter will be at step 025. You may now iterate steps 3 and 4 as needed to test addi-
tional numbers.

There are, of course, many other ways to accomplish the same thing. For example, &fter loa-
ding the cards, you could press | OP |7 to change to the desired partitioning for running
this program. Then you may enter the number to be tested and press SBR 027.
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Loan repayment- Bill Carpenter
. 120 08 08 | 130 43 RCL
9. 00 121 65 x 181 76 76
101, 1982 122 43 RCL | 132 19 D*
MET SWINMEM RECT 123 09 09 | 133 43 RCL
G E |
2 1
L. NO. 1500. 00 iZ6 43 REL | ioe R
101.1982  DATE 201. 1980 137 80 8o | SRR
2 N 128 13 D 188 13 ¢
0.00 128 37 IFF | 1g0 75 -
10000. 00  +BAL 130 00 o0 | 153 &5 -
10000.00 =707 1500. 00 131 o1 o1 | 139 % &
10000. 00 E?E!"— 133 44 3Um 192 94 +/-
.00 2 134 10 10 | 194 42 STO
133 35 + 195 11 11
0 43 RCL 137 33 Rg; 136 02 1
3 3 000 22 INV | 06 137 a7 16 A*
MET SWINNEN ST 301 55 FIx | 061 88 38 | 138 15 E | jas #3 RCs
002 &9 OP D62 &9 OP 139 43 RCL | 138 11 11
L. NO. 003 00 00 | 063 02 02 | 140 79 7 300 67 E@
102. 1982  DATE D04 25 CLR | 064 43 RCL | 141 19 D* 301 01 01
L. DAYS 005 76 LBL | 0635 37 837 | 142 95 = 502 36 26
3. 29 INT 006 11 A 066 69 OF | 143 1S5 E 503 75 -
10000, 99 +BAL 007 42 570 | 067 03 03 | 144 42 RCL | 204 1S5 E
10003. 29 =107 008 06 06 | 068 37 IFF | 145 78 78 | 208 32 ®IT
2. 00 -PUT 909 06 8 0969 00 00 | 146 19 D° 206 95 =
10003, 29 NBAL D10 76 LBL | 070 00 00 | 147 75 - 307 58 FIX
0. 00 ZINT 011 16 A° 071 79 79 | 142 43 RCL | 208 04 04
niz 53 OP 972 43 RCL | 149 06 08 | 209 §5 x
el kS R
s 214 25 CLR B3 151 43 RCL | 2 E
MET SWINNEN sTHT ols 23 o | ars 30 30 | 132 77 77 | 1% 2R
016 38 ADY | o076 61 GTO | 152 1% D* 313 22 INV
1. HO. i) o7y 00 00 154 95 = 214 52 EE
201.1932  DATE ‘%%é"?é‘%%%‘ 7334 2 155 15 E 215 35 =
31. DRYS 019 1% D°* 079 43 RCL 156 32 KT 215 99 PRT
__1at.3e INT 320 62 OP 080 235 85 | 157 27 IFF | 217 22 INv
10000.00  +BAL 021 04 04 | 081 &% OP 158 00 00 | 213 S8 FIY
10101. 22 =707 022 32 X7 | 082 04 04 | 159 91 01 | 212 &1 GTO
0.00 -PMT 23 92 RTH | 983 &2 OP 160 30 30 220 00 00
10101.92  NBAL ‘%5%"T§'EEE' 934 05 05 [ 161 42 87O | 533 s 9
9. 00 IINT 025 15 E 85 23 ADY | 182 03 02 | B 76 LEL
D26 S8 FIx | 036 43 RCL | 183 42 RCL | 223 14 D
na7 Nz nz2 Q37 34 54 184 2% s 224 o7 7
028 52 EE 085 1% D 165 42 370 | 225 05 S
923 22 IHv | 089 07 7 | 16 04 04 | 33z 42 57O
MET SWINMEN RECT 030 52 EE 090 06 5 | 167 43 RCL | 237 11 11
331 75 LBL ael 75 - 163 06 0§ 228 09 )
2 - 033 &% 093 | ol 17 43 RC 2 T 5B
301. 1°93 e 034 05 06 | 0%4 35 = | 171 oF oF 2§° o oey
193 ’;; S 935 32 ¥:T 895 10 E;L 172 S2 EE 532 35 96
Ea-Al ' 036 22 IN 38 43 RC 172 08 & 4% a7 ps?
10000.09  +ERL 037 53 FIx | 037 33 23 | 174 34 +r- ARt
S EEEo T - a3 038 19 D' | 175 95 = 235 02 02
190000 LEAL 099 43 RCL | 176 22 INY | 336 30 30
365220 ST 100 07 07 | 177 S2 EE | 237 31 RST
133,50 < 041 57 EO | 101 53 FIx | 178 72 3T+
g4z 00 00 102 04 04 172 00 a0
043 46 4& | 103 10 E°
044 42 sgu 104 32 xi1
045 07 07 | 105 36 PGM - e
MET SWINNEN RECT Ddé 43 RCL 106 20 20 TT2432137. '_"_5'
D47 08 05 | {07 12 B :h%iﬁa—" Lh
2. Ha. D43 22 IHY | 103 43 RCL 4~-°:-_- L3
401.1932  DRTE 049 &7 EQ@ | 109 32 82 B43TISS i
1. DAYS 0s0 00 Q0 119 1% D! 21
3%, 51 INT AS1 S4 S4 | 111 36 PG 2l
3633.97  +BAL asz @6 3TF | 112 20 20 g
a722.58 =707 a5z 00 oo | 113 13 @ :
1500, 00 -FHT 0S4 0% @ 114 10 E?
7252.82  HEAL 955 16 A 115 43 RCL
282.52  ZIINT 05 43 REL | 118 81 8
9S7 @3 &% | 117 13 D 10000000y
055 B3 OF 113 85 ;fﬁiilﬁﬁii'}“”"t _
ase 01 ot | 1132 43 RCL 30177008,




CURVE FITTING BY THE CUBIC SPLINE METHOD.- Robert K. Leaman, Slidell, Louisiana.
Surveyors and draftsmen, please note. If you want smooth curves to fit to a
number of points, here is your chance. This program will fit 2 to 9 points tc a spiral.

TI PPC NOTES

The smooth curves it produces look very natural.

VTN4/5P6

TmeeCUBIC SPLINE CURVE FIT

PROGRAMMER R. K. LEAMAN paTe_1/21/82
Partitioning (Op 17) [4.7.9.5.91 Library Module _ANY

PrinterOption Cards__1

PROGRAM DESCRIPTION

This program fits a cubic spline interpolating curve through 2 to 9
equally spaced points. When more than 9 points or an interval of zero
is entered, the program defaults to error. The cubic spline represents
the shape of the curve that would be generated if a clock spring were
to be threaded through the points. Attempts to project the curve for
points beyond the given data points will result in indeterminate data.
R/S must not be used after the completion of a LBL routine.
USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY
1. | Load number of data points # of pts, | A # of pts., *
2. | Load h, the x interval h B h *
3. | Initialize for y data c 1st data *
a. Load 1st y data value 1st y C 2nd data *
b. " 2nd y data value 2nd y C 3rd data *
¢. Load 3rd y data value 3rd y c Lth data *
Continue to load until yn ¥n c Ynth(stop)*
LBL C will not accept more than the|points loaded |[at LBL A or 9!
4, | Calculate cubic spline D 1.
5. | Load 1st x point ist x pt. | E’ 1st x pt.
6. | calculate y" x* E y ¥
Step 6 may be used any number of tinmes.
7. | Load x interval for sweep output Ox A’ Ax
8. | Start sweep B’ See tape *
R20 and R21 must remain cleared to zero at all] times.
*Printed when PC-100A is used. "1
USER DEFINED KEYS DATA REGISTERS (] IXB ) LABELS (Op 08)
» # data pts. ¢ used 10 used = O e _ (60 @R _@_G0_
¢ h 1 x for sweep v ¥1 {21 0 & _[a_60B_F_§™_F5_
¢ Yy data 70X t2 Y2 22 y2» m_ O OO _H=E_R_X_
» Cal. spline s Xy v Y3 |23 y3¢ | ®BE-E_E_8_0_
¢ X toy” +# of data pts. |1+ ¥4 |24 yu” FE.E_ M _u_E_E_
¢ Start sweep s used 6 Y6 |26 V6" | em om o3 em_mm_
¢ 7 index 17 Y7 127 V7' | on_ma_m_wm_EO_ER
0 + used 1+ ¥8 (28 y8" | opD_OD_cA_mm_mm_mm_
¢ first x pt. ¢+ index v Y9 {29 yp"=0| EB_EN_
FLAGS 3{o 1 H JL 4] sl sl 7J [ [}
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CUBIC SPLINE FIT, Bob Leaman.

OO0 FE OLEL 4z =TO 140 &5 = oa o4 20 47 =TO :§¥ S} i
oot 11 A oo 141 08 & g4y 1 oF o7 222 :; N

002 5% INT &% OF 14z 55 = £S5 2 &5 Ses o er-
e 2% 2% 142 43 RCL 43 BCL 3 T3 RC# ;:4 Ze 4

oog 0% 47 RCL i44 0% 05 Q8 0f 4 0% 0% ;dq o REL
gos wv gg 03 | 143 33 RS a5 = S 54 0 258 06 OF
aoe oo 7S - 146 TS5 - 45 EMC 6 42 3TD bt 53 -
007 11 o1 1 147 43 RECL 0% 09 708 0B | nmo 2D o7
GOS 25 oo 148 08 0§ T owrT 43 RCL Geg a; ;‘
oo 35 25 = 9 95 = 5 + o8 Oe ;:1 he =

oigo Az az RTH 0 42 =70 0z oz 7S - ;:& a2

Gi1 B¢ ol 2z IHY 1 e D& aoooo 43 RCL -

G012 42 s7TO a7 TEE 2 3 CF a5 = 02 0% z° s

013 04 04 Qoo oo 3 43 RCL 48 EMC 3 25 2

oidg 22 IHY oo Qo 4 QO 0o 0 9 3 01

015  2& STF FCR 9 ¥4 T E 01

oie 00 oo TZ IT# e 02 0 96 95

m
I
[t

17 71 SEBR

o

[ng
=}
VTN e
DO Y W R A S s W x i I

N T R YL RT FT R R, T L N O
o)
o
R I e B ST A,

m
zal
4
e ot bt 1 b kBt B bk bk Bk (b b o ok Bt ot e

g
1]
91
2
4
- 5
, n £
_ 7 : 7
ois oo 00 a9 P g a 230 &9 OF &
aie 2z 22 2& INWY 9 0f 0f z29 37 5T 32 25
gz0 9% PRT 97 DEC o 7e e =30 43 RCL 0 &30
021 92 RTH oo 0o i 42 570 231 07 OF 1 2% Z4
(P S oo 00 2 0% 0% x 20w 2 73 RLC#
Fac I 04 4 2 0% 09
&1 570 £4 35 10K = 4 &5
oo Qo £S5 24 +- o S 43 RCL
7i T a6 BD 4 o 06 08 OB
vE LE 167 04 4 ok w7 95 =
14 T 168 95 = = 08 42 570
I ADY 169 97 D52 R 09 DE 06 £
71 SER iFg 0% 0% = 10 43 RCL =
oo oo | 1Tt 01 oOf | 3 111 08 08 2 G -
2z 2z | 172 64 &4 | = 2 75 - 95 =
7E - 173 &1 GTO | ze 113 24 CE 283 42 570
o011 174 01 01 ™ . 314 &5 384 01 01
ag = {75 F7 7V 245 15 E 515 EE ggg 3? FH%
42370 ine BE N, | 3 gEwlT EFER 387 44 SOM
4 C oo o 7 248 04 4 g ot g§§ gl ng
03% &7 E@ & 270 7 1 & oo 5 3 RCL

90 01 O

Ju
fu
Dix]

=4
[ox]
C A 1K o
I I T T T T D e e

058 86 STF 403 04 04

LYl

Ly 0
=)

o059 Qg oo

ive

177

iv8

ive
G0 oo og | 110 06 0é | 180 250 44 SUM L SET s wd
41 o2 o | 111 01 1 121 251 0% 09§ Ras 13 ROL
g42 42 570 112 42 =70 182 252 £ * ;aa 0; ‘04
042 05 0S5 113 00 Qo 183 5% o3 9 §§4 - -
044 71 SER | 114 &% OF 154 254 73 2a5 01 1
045 oo oo 115 20 20 185 ~ - 255 4z 570 Sac 54
G4 =2z =z | tie 43 poL | 186 01 01 ZEg s o8 | 225 22 .
047 43 FCL 117 o0 oo 187 99 39 257 43 RCL ;Qé 4% RCL
o4g 0% 05 11a a5 + igg 43 RCL 58 ar a7 Saa 0= Ac
g49 = PRT | 119 09 9 129 08 05 | zse Fi a0 85+
050 S RTH 120 25 = 120 &5 = 26D 24 CE ani :i oL
051 vE LD 121 4z 570 191 43 RCL =61 B3 ¥ anz n; A
oSz T ¢ 12z 049 09 i9z 08 08 22 & 0 33 K2 anz =
05z =7 IFF | 123 73 Ros | 193 95 = 263 95 = g 404 43 RCL
oS4 oo oo | 124 0% 0% 134 42 570 264 42 57O ed OF 405 02 05
0ss 0o oo i2gs 75 - 195 08 06 265 06 06 39 38 406 95 =
0se =1 81 26 53 1 196 &1 GTO | 266 59 INT &3 R 23 wr
057 98 ! 27 o2 2 97 o1 0 ZET 85 7o RLE i0m  wo R
T s i?é 1i . | 2er g 1 ny oo | 408 o7 GE

1% : 0 S

i
i i
izg & 1
(i 129 &% OF 3 EE 2E9 00 0 =3 = " - L
120 2% 28 | 200 85 4+ Zq 4z 57O | 340 570 31? e I¢
131 73 RO ol 0z 2 271 oo ogs | 4107 07 | oais é; H%“
{32 0% 09 202 0 =25 342 33+ is IT nTr
155 85 o | =03 L zre ol ! 343 43 poL | 413 &1 67O
134 85 + 04 4% STO | ooq 44 sum | 349 03 os | 21303 ES
0e3 135 &% 0OF 205 0% 09 278 03 0% 243 54 2 e
Q66 126 23 29 206 43 ROL g TR - 46 55 ¢ PR @nﬁ
137 73 RO 207 08 06 27% 4% RoL | 997 08 & zié as ALY
128 0% o2 | 208 7S - Sre ne Toe | =48 es = MR QE;
I3 54 3 209 FIORCH e ac = 249 43 RC Foosd LLh
139 54 203 73 RE zpa 95 = | 4% I REL D ooca LEoRTH

See sample run on next page.



TI PPC NOTES

VTN4/5P9

CUBIC SPLINE FIT, Bob Leaman.
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SOLAR ENERGY,- A program called PREDICTING SUN OUTAGES appeared in CED. It is written
by Raymond Bostick, Jr. If you are unfamiliar with CED, it is the maga-
zine for cable distribution engineers. It is the official organ of the Society of ‘Cable
Television Engineers.(SCTE) The publisher is Titsch Publishing Inc. 2500 Curtis Street,
P.0.BOX 5400 TA. Denver. Colorado, 80217. Subscription $ 20.00 a year. (US)

The program computes : 1) From prompted entries azimuth and elevation for
satellite longitudes at five-degree intervals from 140 West to 70 West.

2) From entry of longitude only, azimuth and elevation
for that longitude only. 3) Computes two numbers: the first one is the number of
days before the vernal or after the autumnal equinox for peak sun outage. The second
number is Greenwich time for the outage.

A well written program with printing and descriptors in the margin., The docu-
mentation is complete, with all pertinent equations. .

MODULE SWITCHER.- The famous manual and automatic module selectors made by American Micro-
- products, which were priced at $ 119.95 and $ 199.95 respectively are
now available from Systems 7, 1720 West Belt, Houston TX 77043, USA. For information call
Mr. Harvey Sperber at 713-468-4394. The prices have been greatly reduced to $ 98.00 and

$ 169.00 respectively.
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CONVERTING A DECIMAL TO A FRACTION.- Stanley Becker, Long Beach, NY writes that he no-
----------------------------------- ticed in vbn8p15 that Bob Fruit didn't like John
Worthington's and Emil Regelman's program to do the above. Now, Stan in turn says he did
not like either Bob's fractions produced by his extremely fast program. So, Stan wrote
a new program that always takes less than ten minutes to produce likable fractions to
any degree of accuracy. And furthermore, instead of producing a single fraction to an
entered degree of accuracy, it produces a series of fractions, each more accurate than
the preceding one, ending with a fraction accurate to 13 digits. Simply enter the number
( > 0, #1) and press A. The number will be printed. Then for each fraction a space, the
numerator, the denominator and the difference between the fraction and the entered num-
ber will be printed.

The CMS in program location 004 is needed to clear R34, which is needed to pro--
duce a correct answer for certian entries such as 0.2 or any other reciprocal of an in-
teger. The 33 in locations 021 and 022 was determined by trial and error to be needed
in certain cases for 13-digit accuracy. For example, the ancient Greek' golden ratio of

(V.5 - 1)/ 2 is one of the few numbers needing all 33 registers and as much as 10 minu-
tes execution time. Locations 066 through 078 and locations 084 through 096 are identi-
cal and thus could have been a subroutine. However, it would have increased execution
time, even with direct addressing.
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ANALYZE COMPLEX CIRCUITS WITH A MATRIX-INVERSION PROGRAM.- William N. Waggener, Sangoma
-------------------------------------------------------- Weston, EDN, March 17, 1982,
pp 131-134. This TI-59 program is very handy when you want to do steady-state analysis of
linear circuits. This matrix-inversion program can invert matrices containing as many as
5 X 5 complex elements, allowing you to solve the sets of linear equations that describe
such circuits. This well written program uses the ML module.

- - - - - - . . - e L S S - - S e e A G BN SR W e G v e -
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13-DIGIT PRINTER - Charlie Williamson, Sacramento, CA. This program will print ANY num-
ber in any format. The printing is always in EE format, as shown in
the examples. The execution time is from 33 to 36 sec, depending on the number. As with

Charlie's Guard Digit Printer, this is the first program | encounter that will do exact-
ly as it states it will do in this category. Anybody wants to improve upon it? Only a
much shorter and/or much speedier program will do. Instructions? Just enter the number

and press A.
For our newcomers: A long number, that is a number with more +han 10 digits, is

entered as follows: For example you want to enter | .000000000002 EE -32; first you enter
1 and press STO 00; then you enter 2 EE 12 +/- and press SUM 00; then you press RCL 00;
then you say X 1 EE 32 +/- = and you press A. Just wait about half a minute and see

your number printed.

2. 718281822459 E 00 -
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NAVIGATION MODULE- From several sources in Europe I learned that the famousﬂSeefahrt
- (navigation) Mbdul”by Bobby Schenck is available from:
TISCO, Haggertns Strasse 1, D-8050, FREISING, West Germany.

The module is available with English documentation. Don't underestimate this
fact. Translating these highly-technical texts is a nightmare. Unless you are thou-
roughly familiar AND with both languages AND with the terhnical aspect (here navigation)
you will get nowhere with your two years of high school German.

Please write to the address above for prices and availability.
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PROGRAMMING PUZZLE,- Bill Zimmerman, who, by the way, has the distiction of being the
—————————————————— very last member on the mailing list, sent me this programming
puzzle for which I have been unable to come up with a solution. Bill deoesn't have one
either, but we hope some of our smarter members will tell us how it can be done.

part of Bill's work consists of writing programs for the TI-59. One of his
programs generates a number between 0 and 99, which in turn has
digit 0 through 9 according to the table below.

So, Bill simply loaded each control digit in a register, 00 through 99 and re-
calls the contents (the control digit) by means of an indirect recall scheme, as:
LBL E STO 00 X:T CLR X=T R/S RCL IND 00 LBL R/S R/S

It works fine, fast, but has the disadvantage that it uses up ALL of your regis-

to produce a control

ters.

CAN YOU DEVISE A ROUTINE THAT WILL PRODUCE THE SAME RESULTS, SUCH THAT THE ONE-

DIGIT NUMBER MAY BE COMPUTED FROM AN ENTRY OF THE TWO-DIGIT NUMBER, RATHER THAN BE FOUND
IN A REGISTER AND RECALLED INDIRECTLY.

DIGIT GENERATION TABLE.

000 109 26— 3 307 406 50-5 60—+ T0-3 80-2 90-1
01~8 -7 26 315 414 51-3 812 71 810 91~9
02-6 12-5 22-4 3273 42-2 52-1 62-0 12-9 82-8 92-7
034 1u3-3 23-2 331 43-0 53— 63-8 T3-T 83-6 93-5
042 -1 240 349 48 S4-T 646 T4-5 844 94-3
05-9 15-8 25-7 3576 45-5 55-4 653 T2 851 95-0
06-7 166 26-5 364 463 56-2 66-1 T&0 86-9 96-8
07-5 11— 271-3 372 47-1 S7-0 69-9 T1-8 877 97-6
08-3 18-2 28-1 38-0 48-9 58-8 68-7 T8-6 88~5 98-«
09-1 1s-0 29-9 39-8 w9-7 59-6 69-5 T19-4 89-3 99-2

OP2n-0P3n PECULIARITY.- Michael Sperber, Fuerth, West Germany sent me this one. He
says he got the original report on it in the newsletter from the IGPA club (IGPA Trick-
Buch, Seite III-30, Absatz n.) But Michael thinks he has an explanation for it.

If you put your calculator in 0 oP 17 partitioning and then press one of the OP2n
or OP3n commands, you will see a curious display. To make it more visible, put your
calculator also in the EE-mode or better still in the ENG-mode.

Michael tabulated all the OP2n and OP3n results in a table:

OP20 & OP30 produces 119-12 and in the TI-58 59-12
OP21 & OP31 p 118-12 a 58-12
op22 & OP32 p 117-12 a 57-12
OP23 & OP33 p 116-12 a 56-12
OP24 & 0P24 p 115-12 a 55-12
oP25 & OP35 p 114-12 a 54-12
OP26 & OP36 p 113-12 a 53-12
oP27 & OP37 p 112-12 a 52-12
opP28 & OP38 p 111-12 a 51-12
oP29 & OP39 p 110-12 a 50-12

Michaels says that it is clear that the calculator displays the register number of
register n, multiplied by 10 to the power of -12. )

For example, says Michael, program steps 952-959 correspond to register 119.
(Of course, the calculator does not allows us to access register 119. It reserves
that part of memory for program steps only.) The same happens in the T77-58, where
program steps 472-479 correspond to register 59.

Does anybody see a practical use for this quirk?
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100 RANDOM INTEGERS,- Sidney Hack, Columbia, South Carolina. In vébn1p9 we had two pro-
------------------- grams dealing with that subject: one by Richard Snow and one by
Jeff Rosedale. Richard's program ran 2 min and 35 sec in Fast Mode. Sidney's program
runs 2 min and 14 sec in Fast Mode.

The program will produce 100, non repeated, integers. The last two numbers, i.e.
99 and 100, take about one minute of the program, in order to randomize them as to po-
sition, sequence and to provide for their selection in random order, if one or neither
one are hit in the first 98 cycles. So, if we were to be satisfied with 98 random inte-
gers, the program would be considerably shorter and simpler. This is what Sidney also
has done: besides this program he sent me a simpified one for only 98 integers. in a
future issue | might publish that one also, if there is interest for it.

There is one quirk in the program that Sidney hasn't been able to eliminate so
far: if one, or neither one of the numbers 99 and 100 appear in the first 98 numbers,

the program will provide the proper ending, but will also print a zero after the 100th
number.

User Instructions:
1. Record program, through step 178, in power-up partitioning, 6 0P 17.
2. Record on side 1 of a mag card.
3. From turn-on, enter side 1 of the mag card. Press A LRN LRN and enter side 1 again.
L4, Enter a seed, any positive number up to 10 to the 9th power, and press R/S.
The list will be printed.

5. To print a new list, still in Fast Mode, press R/S, enter a seed and press R/S again.

*

22 INY 042 S9 INT 084 00 00 126 40 40 | 168 00 O .

gg? 53 FIX | 043 7S5 - 085 22 22 127 01 1 169 90 O M
poz 01 D44 82 HIR | 086 98 ADYV | 128 00 O 170 00 0 .
003 00 O 045 15 15 | 087 98 ADY 129 00 0 171 76 LBL 100.
004 69 OP 046 59 INT | 088 98 ADV | 130 99 PRT | 172 11 A 36.
0os 17 t? 047 42 370 089 &6 PAU 131 09 9 173 36 PGH 62.
006 43 RCL | 048 99 99 Jrﬂl_éarﬁﬁi 132 09 9 174 02 02 37.
007 99 99 | 049 95 = 091 CHS | 133 82 HIR | 175 71 SBR 22,
008 72 ST+ 050 S0 IXI 092 09 9 134 08 03 176 02 02 40.
005 99 99 | 051 22 INV | 093 02 2 135 01 L 177 40 40 30.
010 97 DSz | 052 7?7 GE ] 094 42 STO 136 32 %7 | 178 09 9 2s,
011 99 99 | 033 01 01 | 095 99 99 137 61 GTO 44,
912 00 00 | 0S4 02 02 | 096 22 INV 138 00 00 10.
013 06 06 | 055 7?3 RC* | 097 86 STF 23 22 45623, 17.
014 02 2 0S¢ 99 99 | 098 0Ot 01 {%%—-ﬁs-g- =2
01S 32 %iv ] 057 85 ¢+ 099 51 GTO | 141 09 9 a7. 35,
016 66 PAu-j 038 01 1 100 00 08 142 39 PRT 43, 1.
A1 RS 059 95 = [ 20 143 01 1 22. a4,
%%%"3%‘FE% 060 99 PRT {%ﬁ“ﬂ%“r‘ 144 00 O 46, 79,
019 98 ADY 061 97 DSZ 103 32 XKiT 145 00 0O 47. a7,
920 82 HIR | D62 98 98 | 104 37 IFF | 146 32 HIR 85, ss.
921 05 05 | 963 00 00 | 105 0t 01 147 08 083 6. 31,
022 82 HIR | 064 68 68 | 106 0Of O1 148 01 1 39. 35,
023 15 15 | 065 61 GTO | 107 53 53 | 149 32 X:iT a0, 38.
024 85 % 066 00 o0 | 108 36 STF | iso0 51 aTO a1, 3.
D25 89 « %ﬁ 109 01 01 151 00 00 a. 93,
026 95 = 068 . # 110 43 RCL 22 22 ry 59.
927 22 INv | 069 98 98 | 111 29 99 %%%"g?'ﬁrﬁ a1, &0,
g2a 59 INT | 070 63 EXs | 112 35 + 154 18 18 51, 7.
029 65 X g71 99 99 113 43 RCL 155 99 PRT 23, 34.
D20 43 RCL | 072 63 EX* | 114 65 65 | 156 29 CP . 24, &5,
931 98 98 | 973 98 23 | 115 95 = 157 &1 GT0 o | -
D32 95 = 074 61 570 116 95 < 152 00 90 °s. a3,
032 8% HIR np?s 00 00 117 D2 2 sq 22 22 4s. 33,
035 34 TX ey 119 22 INV 161 90 O col 25
036 22 INv | 078 94 +s- | 120 59 INT | 162 00 O a5 e
D37 59 INT | 079 72 3T# | 121 35 + 163 20 0 7. az.
038 65 % 020 99 99 | 122 01 1 164 00 O a9 8z,
023 43 RCL | 981 23 CLR | 123 95 = 165 00 O 33, 53,
040 98 9¢ 082 22 INY 124 67 EQ 166 00 O 20 56.
D41 95 = ng3 77 GE 125 01 0t 167 929 PRT =0 5.

FOR SALE; Statistics Library and Finance Library plus 40 mag cards and enable tabs for
-------- the SR-52. Write to James Yven, 64 Mc.Divity Road, Salem VA 24153, US.
Asking $ 25.00 US for all of the above.

---------- - - D W an R S R D D WS D D AR n e D W e
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INTERNAL RATE OF RETURN ON UNEQUAL CASH FLOWS- Ralph Snyder, Indianapolis, Indiana.

Here is a program I am giving an unusual amount of space. It would have been even
more if I hadn't resorted to some judicious reducing. I hope I don't get too many com-
plaints about it. I had the text tested for legibility by twenty (rather grouchy I must
say) men and women over fifty. Only one claimed he couldn't read it at all, which is
the sort of percentage I am willing to go with.

Anyone who can spell "Compound Interest"” should take a look at this program.

Ralph analyzed a similar program in TI's Sourcebook, and by riding off in two directions,
he arrived at a remarkably fast rate-finding routine. In one direction he cut the TI
valuing and summing loop from 47 to 31 steps, while keeping the basic TI concept,which
Ralph rates "excellent." In the other he hauled out his own 1954 paper on an ultra-close
direct first-approximation to a rate i for "irregular installment payments"” (this was,

of course, before "unequal cash flows" had ever been heard of.) The combined results

are really impressive: e.g. for a Sourcebook problem with five cash flows, down from

54 sec. (4 runs) to 10.5 sec.(l run). His program, by the way, churns out answers faster
than SA-5 (the Security Analysis module) which does it in Fast Mode, of course.

Ralph says he is on old man (his own words; he claims 82) and after viewing the
rate-finding recipes in programs written by so-called "experts" worries that he seems
to be the only person around who knows were to find certain goodies published sporadi-
cally since around 1900 on special aspects of Compound Interest. Ralph has published
some other very good programs on the subject, such as PPX # 198054, Solving All Types
of Annuities by the Bond Formula, which is faster than ML-19 in module.

This program is also the best documented one I have seen in a long time, a fact
which some of you, younger fellows, will dismiss with a snide "Small wonder, this guy
has time on his hands. He is retired, isn't he?" As it may be, I highly recommend you
to study this one. It contains the experience of one man working a life-time in the field.

[Wethod, Equetions, Sketohes, Limitstions, Refersnces, Error Recovery:

ma'mc-nndlnmm"uofrmm.om.-otvmn Number of MNumber of Runiring
periodic cash flows, which form anpuity-like situsticns. It also camputes Rate found Cashb Flows Iterations Time

s present value (PV) and a future value (FV). 12.9899% [} 1 sec.
There are two general types of cash flows: Payments ccourring st the end of . 7.0000 5 1

the period, and payments occurring st the beginning of the pericd. 111“'1%2 lg : g;
Definitiocns of symsbols used: 1:m 12 1 20

C = genersl symbol for & series of cash flows Cy, s, Cj, ***, Ch
P = FV (Puture Valus) of & series of cash flows
P

These times are substantially bstter than by the Sourcebook progras (see
= PY (Present Valus) of & series of cash flows Cash

Refersnce 2), or by the Securities Auslysis lodule 8a-05 "Unsven
Flows® program even in the module ("Fast Mode®) which is faster than genaral

i = odis interest rate (rate of return) expressed as a decimal
I e dne Taster, uaed with payaeats dus uv beplaning of period | PEOF Rode by nearly 50 percent o begln with.
n 3 gensral sysbol for nusber of o periods 1, 2, 3, **°, k Rafsrences;
3 = the kih (rinel) » when used outside the sumstica sign 1. R. W. Soyder, *A Tield Formula for Irregular Installment Peyments®, The
v = (1e1)70 3 preseot value of 1 for 1 pariod Mesounting Review, July, 1954, ppe LST-ubh. The principel formils (L)
vh = (1¢1)=0 = present value of 1 for n periods (n %1, 2, 3, *°*, k) darived there is the formuls (5) of the present progras.
2.C = Sum of the C's, that is, of the paymeats Gy, Cay Oy, *°*, Ca 2. Texas Instrumeots Incorporated, Sourcebook for Frograsmable Calculsters,
D Co = Sum of each C times its number of periods n, nyy Byy ***» B 1978, Seoticn 6, pp. 6=5 to 6=11, "Varisble Feriodic Cash Flows and Internal
Cin)2 & > Cn(o+l) Rate of Return®.
Cln}3 & > _Co(ael)(ne2) Wote on derivatiop of first approcimation to i:
T_0v0 = Sum of each C times W, v2, v, -oo, o€ Suppose future payments C,, Ca, Ci, ***, Ca, dus st intervals m,, By, My»

Then the present value of each payment is
Py # Cuvk,

vesy Do
(A) Basic Formulass . moold, PysCer?,

(a) For paymests ocourring st end of period:

Py ® Cyv3,

and the sum_of all the P's is the present valus of all the payments. By

(1) B3 Sow, (2) F = [Tow]esre; axpanding vi, ¥, ¥3, -++; %, we bave:
{b) Por ing st beginning of period: P, ® Gy = Cynyd + Cya; (aied) 5 _ Cyn.(ny ol)(n.&)g
() P = [Towjaa) W) 7 = [STor]enmed P § T

(B) Formulas for finding a rate of return i1 P‘-Gg-c.n,brwiz-g‘ﬂ(—n‘;—lﬂﬁ“—)ﬂ-b-n

(a) Pirst approximation:

¢n]2 cn anz olnl3 -1l P\nh-@;n“o&.&éﬁl’}lﬂ-hn_‘('%mu.;...
(5)x-[--f-l-f-Lz}_._ﬁ.n ’-:_ZG-P"'(%] -%ﬂ—)] ’ ce . C

Pum Co - Cyngt + Ea{ENE) 2 m(ogelmed)ys , ...,
Adding the terms of the faregoing sst of series vertically, we arrive at tne
following general series for the presant value P of all the future paymentss:

PuTC-13 caw 132‘;-[215 - 1322.@3 . e

Dividing by 15 Co, and dropping terms containing i3 and highar powers of i
after the divisio,ws have

-1
where 14 = [— > Cln)2 +%°L] .
Cn C=P

(b) Newton b-correction:

(6) n = F&}'r i) . %::n:r s 'é——wc:;’ .

Accuracy of the rate forsulas:
4 trol for b of ¢<.0001, based cn & ruls C-P .y 2ullnl?  p30c(n)
The program cslls for sn iteration control for h of <. s e TS o e

of thumb wnich says that an h-correction should be good for sbout twice as
The h-correctiocn used bere pro-

Inverting both mesbers of this squation, and making the actual division of
sufficient for internal H : ¢

mridltn-borml.nrunhmtwbouuodm'mdimt' formule:

2
1§ €8 .1 ’12 C!n}z . 12([2 c%nlil - E cEnP)'
-P 22 Con 22 _Cn 62 _Ca

which we solve for i, following the principle of replacing a small unknown

by its appraximate value:
- Egcn .3 c%nli’_ Cn]zz_E%c[nP -1
-P 22 Cn 2% Ca 62 Cn '

wsany correct places as it has leading seros.
vides & minimum of 7 or & correct places,
rate of retuwrn problems.

For visible evidence of the sxtent of accuracy of a computed i, the user may
replace 2nd Nop at Steps OSL and 097 by 2nd Prt or 2nd Pause. e printout
or display on Fause will show tbe number of leading sexrcs for sach correction.

Fressing SBR SBR will produce an additicoal h-correction following the morsal
rm, if desired. This may refine 1; but not always, depending on accuracy
before the additional run, due to rounding errors in the guard digits.

Running time for rate findings
The time to process one iteration in finding a rate of return varies with the

pumber of cash flows, but the mmber of iterstiocns is affected by the close~
ness of the first appraximation, which in turn is affected by the sagnitude
of the actual rate. A few examples give an idea of run times:

Cn _ ¢[a}2]-2
vhere Lo ® |OMCTE T 2oren |

(Adapted from the development in Reference l.)
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INTERNAL RATE OF RETURN....Ralph Snyder.(cont.)

V7N4/5P15

Vrovem Tia INTERNAL RATE OF RETURN USER DEFINED KEYS l IoArA n:mﬂmu_!!l
%1 | (1) [P 0av™] (1) || Eater Cash Fiows * Des counter
[mta/ov] W —P* [io7v* | a7 | |® Bater WV ilton
< Enter $i to find FV* 22 to nel
Partition {OP 17} Parentheses Levels o Enter 51 to find FV* 33 to ae2
L79.5% by 1 Rogistar [} ¢ Initialiser 4 > Cvd
Anguisr Mode  SBR Levels ~Find S . avh
it spplicable) m:. o «(1) ¢ Reg. nos. of C's
o Rater £1 to find PY™* 1 p
User lnstructions Urary Module 1D Disusbe ohter 1 to find W 11,5,y
None Dendins | ) : *Sc-r
Tata Tac. (1)Not called from keyboard e 5 0n
’ . st C[n)2 /2
[riacs o] o] ] ¥ . s s ] | [n}
* (3 cm)3)/6
i PROCEDURE ENTER PRESS OUTPUTAMODE ke logend below) 11 3] successive C's
) a8 required
13 data registers (00-12) are »
used for data other than O's .
(cash floms). 7
Fower-up partition allows L7 48,
registers (13-59) far G's. 7.
° ~Ep—.ﬁinon
1f more registers are needed 3 if needed
for C's, repartition 8 OP 17 .
to 319.79. .
.
]
See Continustioa Sheet .
’
L ]
[ ]
[
3
1]
3
.
Motsss #* — fyinted enly (A} = Olpleved hriofty (Pouse}
81" — Prioing e Sepigres 1B Ses Comtinuation Bhest
User Instructions——continued . —
3 PROCEDURE BT | mess oiTRT___|[372H PROCEDURE DiTIR | mass GUTRUT
Enter program ]
(A)| For_Payments at Eod of Periocd (8)j 2 ta gt o
1 |To find PV ar FVs 1 |To find P¥-or F¥s
a | Iaitialise B 0. s | Initislize E 9.
b | Enter cash flows 1 through n iC, A 1. L] Dnter cash flows 1 through a |G, 'y é.
c, 1
G A a o 1y a
Cn Cn
[} Enter 51 and find PV 743 [ P e htu’ﬂ:ndﬂ.nd" %1 2nd|C* P
& 2
d Dnter %1 and find FV £1 )] r d Eoter %1 and find FV “ 2nd{D* ) 4
To find internal rate of rstwm: To find internal rate of return:
2 W koown: Q PY¥ knowns
a Initialize 0. a Initialise B 0.
b Eater cash flows 1 tarough a [Cy i 1. b Enter cash flows 2 through a [Cy i é
C, Y
Con i a Cu I a1
Cn Cn
e Enter PV P B P ] Eqter P-G, as net investaent P -
d Find rate of return $i 2nd|a* “ Cy = l'! P (net)
3 PV knowas d Find rate of return & 2nd |4 2%
a Initialize B 0. 3 IV knowms
b Enter cash flows 1 through n-1 |G, A 1. 3 Initialize z 0.
Cy b Enter cash flows 1 through o (G A 1.
cee .o G
Comt s al
Cyay Co A n
-] Enter Cy~F as laat cash flow Cu - Cn
¥ - | A n e Enter FV as negative cash flow r +/=} & -F
Cow (net) 4 Find rate of return £i 2ndfA’ %1
4 Find rate of return I 2nd |[A* 5%
NOTES: 1. 13+N registers are required where § is usber of cash flows. NOTES: 1. 13+8 reglaters are required yhere N is nuaber of cash flows.
Repartition if necessary to 8 OP 17 (319.79). Repartition if necessary to 8 OP 17 (319.79).
2. If any C is zero, enter its value as 0; if negative, press +/-. 2. If any C 13 zero, enter its value as O; if negative, press +/-.
® Ses Continuation Shest
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INTERNAL RATE OF RETURN....Ralph Snyder. (cont.)
Sample Problems ENTER ness | GUTPUT/MOOE fse8 tegend baiow} COMMENT
Statsment of Example Iglur:m., solutdon for (a)
An investor is considering putting $750,000 into » venturs for which the B 0. [Initialize
cash inflows over the naxt § years are estimated to bes 750000 /- A 1.+ D,
1 of $165,000; 1 of $195,000; naxt 3 of $191,000; finsl 3 of $97,500, =750000. 00% PV entered ss ~C
with & residual valus of $40,000 st the end of the Bth year. 165000 4 165000008 s
e ]
1. Mnd the project's rste of return, sssuming cash flows ocour (a) at the 195000 A 3. o,
snd of the year, (b) at the beginning of the yesr. 195000. 00« C.
2. If the investor demands a return of 15 percent, (o) how much would he be 151000 A 191000‘66: 'c"
willing to invest? Or, putting in $750,000, (d) how much residual value N '5 - )
aust there be? Considar payments at end of year for (¢) and (d). UIWO-OB‘ ::
For the rate solutions, MET at Steps 06k and 097 is used, which shows lst 1 4 6w p¢
and the hecorrectians. - 191000.00% los
97500 A To# m,
R R 97500.00% Cs
— o
TN PRESS ‘OUTPUT/MODE (ses logens eiow) COMMENT 97500.008 e
{a) Cash fiows end of period 137500 A 137500 Lo S’ ”
o . +*
I %, Inttdslize 2maar | 7582860 lat 4
165000.00% : -.0000157688% b,
195000 A 2. n, U, 75! (Times 17 sec. |81
195000.,00% c INV 20d Fax 24.75UB3599 w/o printout) (%1 extended
191000 A 3.0 a, (Alternative method dogs not always result in fewer h-corr¢cticns and
) 191000, 00# Cy sharter rup tise)
i L.# o, b flows [ od
191000.00% . E 0. Initialise
'y S5 ng 195000 A 1. n,
191000.00% Cs 195000, 00 s
97500 2 R ne 191000 - A 2.8 a
97500.00% Co 191000.00% ¢,
Y 7.0 n, A . 3.% n,
97500.00m c, 191000.00% <
L 97500.00 Cy A Lew ns
40000 = 4 8.# ny 191000.00% cs
137500.00% Co+FV 97500 A 5. g
750000 B 50000, 008 bad N 97500-?: [+
2nd A' 1481723975+ 1st i . n,
L-.00062500L1# " 97500.008 ¢y
000000967k by A 7.4 ay
cEEE o B e [ | 2o :
INV 2nd Pix | .7 w/o printout oo r%
750000 - 750000.00 Py
- = o o 1t = oS Sreny Povan 165000 s B 585000.008 Pv-C,
2nd A .2166696119# 1st 4
=, 0020288305+ by
o (] by
21.L6Low (Times 29 sec, |55
INV 20d Pio 2146492142 w/o pr t) | $4 extended
Sample Froblems-—continued -
ENTER PRESS OUTPUT/MODE (ses legend beiow) v S ‘of Exampl
(c) Tind PV (payments end of period) (4) The I Company will sell & machine for $50,000, or lesse it for 5 years,
z 0. Initialise at scheduled payments ofs $14,500; $13,500; $12,500; §11,000; $10,000, due at
165000 A 1.0 n, the beginning of each year. Find the rate of return from lessing the machine.
195000 . 165000-20: :l (B) Deposits are made in an investment accout at the end of each year for
195000, 008 cr S years as followss §500; $800; $1,000; §1,200; $1,500, and the balance at
192000 N 3. n: the end of the Sth year 1s $5,56k.33. Find the rate of return.
2000.00%
N b bt n: Note: Times for finding rate of return by tires programss
191000.00# Co 4) (B)
A S by This progras sec. 10 sec.
191000.00% Cs Sourgebook
97500 A 6. ne 84-05-—in module 15 25
97500.00% ce ~—downloaded 31 51
4 To# ny S— I
. g;g:g‘ g;l NTER PRESS OUTPUT/MODSE ises tegand beiow COMMENT
40000 = A 137500 8. ()
1« 00" Ca+ IV B Q. Initialis
15 ¢ 15.000 13500 A 1. - *
TUkli32. 300 (Times 1 sec.) | PV, to yield 15% 13500008 Ca
12500 ' 2.4 n,
PV t, 9 12500.00% Cs
B o. Initialize 11000 A 3. n,
750000 /= A 1 8, 11000.00% Ca
~750000.00% FV entersd as -G 10000 A Lio» ny
165000 A 2.0 By 10000, 00% Cy
.00 [N 35500 B 35500,008 (#50000 - 1L500) Wag,
195000 N 3w By 20d AY 12,9899= (Time: 9§ sec.) |81
152000 N 195000.50’ Ca S (B)
o o
191000.00% c: 500 f g-’ |Initialise
A Su% ng 500 oo S‘
191000.00% Cy 800 R o '
A 6.4 o 800.00% :‘
. 1
191000, 00% ™ 1000 N 3o
97500 s 7. a, 1000,00% G
R 97500,00% e 1200 " Lo n:
o-» n
N 97500.008 oy W6k.33 /- & e o
- as <406L.33% (21500 - 5564.33) Cy =FV
. b 915({2:3 :I 2od A 7.0000% (Time: 10§ sec.)[S1
57031.73» (Times 16 sec.) |FV, to yield 15% s o« = s v 1 Dmeres S v




TI PPC NOTES VIN4/5PL7

INTERNAL RATE OF RETURN.... Ralph Snyder. (cont.)

internal Rate of tgzaTga+£uznu%;Q§§nJEuanzl%gﬁlgsT_______ )

LOC |CODE] KEY COMMENTS § LOC |CODE] KEY COMMENTS § LOC [CODE| XEY COMMENTS {| LOC |OOD!| KEY l COMMENTS ] LOC |COD KEY COMMENTS
T 91 R~ 85 33 A% Tin o3 0 50 21 RST 215 & LBL

D01 76 LBL|Valuing snd 056 75 - 111 2% = 1561 75 LBL 216 139 D* | Ruter £ snd
002 17 B* | suming 057 43 RCL 112 S3 FI¥ 162 12 B |%mber P (®) |217 10 E' | find PV
003 73 RC#| loop %8 12 12 113 24 04 183 42 370 213 85 % | (payments
004 06 06| Subroutine [0S9 S5 -+ 114 99 PRT 164 07 07 219 43 RCL| begioning
oS &% x 060 43 RCL 115 &3 OP 165 22 INV 220 03 03| of paried)
006 43 RCL n61 10 10 116 23 23 166 44 SuM 221 4% %

007 03 08 062 3% = 117 91 RS 167 0% 02 222 43 RCL

Q3 49 X 063 3% 1-ullst 4 113 & LBL 163 99 PRT 223 02 a2

D0 43 RCL &1 119 11 R |Mater C's 163 91 R-3 224 9% =

210 00 00 063 44 3UM 120 22 INY (Mw ¢ v L} Subroutine 22% %0 IxI

011 94 +/~ 068 133 03 121 %3 FI¥ 171 10 E* | for finding §226 99 PRT

012 6% x D67 U4 ¢ |e-comtrel [122 &9 OF 172 %3 FLi] P (M) and 327 R3S

013 44 S5UM 063 94 +/- 123 26 28 173 02 02| r (v 22 o LBL

D14 04 04 069 22 INY 129 72 3T+ 174 99 PRT 229 15 E |Initialise
0135 43 RCL 070 28 LOG 128 06 086 175 5%+ 230 47 CMS

216 00 00 071 32 #:T 126 44 SUM 176 01 1 231 01 1

Q17 3% = Te (5 LbL mm-] 127 09 09 172 00 0 232 02 2

313 44 3UM 073 71 SBR 128 59 0OF 173 00 O 233 42 370

019 0S5 0% 074 01 1 126 21 21 179 95 = 234 06 08

020 6% OP o7s 02 2 130 63 OP 130 44 SUM 233 52 OF

021 3% 36 076 42 STO 131 22 22 131 93 08 236 22 22

022 37 DSZ 0o7? 06 06 132 69 QP 132 43 RCL 237 02 2

023 90 190 078 43 RCL 133 23 23 133 01 0t 238 42 370

024 17 B* 079 01 ot 134 83 x 184 42 ST0 239 03 93

D2% 43 RCL 080 44 sun 135 32 KT 185 00 00 240 69 OP

026 04 04 031 96 06 136 43 RCL 186 17 B* 241 28 28

02?7 78 - 032 42 sTO 137 01 01 187 ;73 RTN 242 25 CLR

028 43 RCL 083 00 00 138 99 PRT : LEL Rater 1 and |243 81 RST

029 07 07 084 29 CLR 139 63 x 139 13 C | find PV

030 95 = 085 42 370 140 44 3UM 120 10 E* | (paymecta

Q31 22 BTH 036 04 04 141 190 10 191 39 PRT| end

032 75 LBL 037 42 STO 142 43 RCL -‘Eg—-" 9,4_§1R-v-"-‘_g:_m).

033 15 A' |Mod % (BRYD33 0S5 0F 143 02 922 1 vs LBL

034 93 ADY 089 17 B* 144 55 =+ 134 13 C* £1 and

035 22 INY 0% 5% ¢ 145 02 2 195 10 E' | find ¥

03 %3 FIX 091 43 RCL 146 6% x 126 5% ¥ | (paymeats

037 43 RCL 0%2 05 0% 147 44 3UM 197 43 RCL| ey

038 11 11 093 65 =« 143 11 11 193 0% 08| of period)

033 585 + 094 43 RCL 149 43 RCL 199 33 =

040 43 RCL 098 03 03 150 03 03 200 32 PRT

941 10 10 093 = lg 191 S5+ 201 31 RS

042 94 +/- NOP 152 03 3 2 s LBL

D43 83 « 098 44 SUM 1953 9% = 202 14 D |mater 51 and

044 32 d: 099 03 03 154 44 5UM 204 10 E' | fimd PV

045 43 RCL 190 %0 Ixt 155 12 12 208 $35 < | (pagmente

046 10 10 191 ?7 GE 196 32 X:T 206 43 RC «od

047 S5+ 102 71 3BR 1857 %3 FIX 207 03 08| of peried)

043 43 RCL 193 53 OP 1%3 02 22 208 48 vx

049 09 09 134 33 33 159 99 PRT 20% 33 RCL

oS0 7S - 195 43 RCL 210 01 01

055 3% 1% 106 03 08 ﬂ--umonmc;oun.- 3:‘1, gg I-I

) ) % v 5 H 212 X

2% 33 < 105 51 1 omm NEE uham [23 39 eRT

0S4 32 #IT 199 00 0 = 214 91 R-S

o — S A — " o T S T . T T —— - = = s e

"NEUTRALIZATION" between two consecutive digits.- Markds S. Marktsson presents this very
--------------- interesting twist in programming in 82-1p5 of Programbiten (Sweden):
Suppose that you want to enter any digit between 0 and 9 and expect to obtain the cor-
rect print code for that digit. This means that, entering a digit between 0 and 8 will
give you no trouble at all. Just add 1 to it to obtain the print code; 9, however,has
to be sensed: if detected, you have to add 3 to it, to obtain 12 as the print code.
So, the firs% program that comes to mind is PGM 1. Now, taken the label out and putting
a direct address in it will result in PGM2. Can it still be shorter? Yes, says Markus.
Look at PGM 3. Here the LBL separates the 1 and the 3 and "neutralizes" if you want,
the effect of placing the 1 and the 3 so close together. It also "neutralizes" the 1

in case you want to add 3, by fooling the calculator into believing that you wrote

a routine called "LBL 1".

g0 FE& LBL

oot i1 R Qo7& LEL

ooz 85+ oM tL A

003 32 HIT ooz B35+ 01

0o4 08 8 ooz 2 HIT 02

00s 77 GE Qo4 0z 3 03

O0E 44 UM 005 77 GE 04 O

o7 03 3 o0& o0 0o nos ¥V GE

00z 35 = gor 1111 gos 00 oo

- | o0 21 Res pog 023 007 10 1o

— 010 TE LBl c\-‘ o039 95 = ] oog a3 3
= | ot1 44 sun 010 21 Re3 D oos me LEL
& | otz o1 ={o11 01 1 = | oo o1 Ty

013 35 = ez 3 = S 3 o=

ol a1 Ros 913 31 RS A ) 01z 32 RTH
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TI PPC NOTES

PERIODIC TABLE OF THE ELEMENTS,- Author unknown.(Will the REAL author please stand up?)

*

This

ther example of the letter getting separated

t a program or article, may I ask you to also put your name

18 ano

from the program. If you submi

t program and I will be happy to publish

is is a grea

on the program or article. I think th

to name of the author

due.

18

e, to put credit were credit i

issu

in next
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TI PPC NOTES VIN4/5P19
PERIODIC TABLE.-

N 148 73 RO# &% OP B
¥ 14% 00 00 o4 04 ;
150 59 It HY 2 32 81T s
151 & 47 3 &9 OF F
{52 0 HIR 00 08 Q8 o4
1 153 ¢ as 201 0 & HIE
o 154 = 02 ot ot 13
=7 EQ = 15S T w02 &% 0P P
o0 0 gz 2z RTH 156 4 =04 Ng 04 0e
13 13 ne3 43 RCL 157 2 05 22 IWY 3
710 26 STF 0s oo a0 154 1 a0e 37 IFF 1
a1y a2 2 nes 87 IFF 159 2 3 anF 03 83 4
012 32 RTH oge 01 1 160 az 2 208 03 3 1
o113 ge = 27 11 A 161 a7 7 209 37 37 P
a14 01 1 ogs 8%+ 162 53 OF 310 Q0 0 04
015 32 RETH g323 05 9 163 o4 04 311 #9 QOF 2 3 RCL
gie e LE Qa0 04 4 164 32 w:T | #1208 08 52 99
a7 12 B 091 93 = 165 53 OP 313 &7 IFF 7S -
ois 2z HIR | T9E 77 TEL | 1ss e pe | 314 o0 0 22 HIR
019 02 02 033 t1 A 167 22 THY %15 Q3 ic 1212
o020 71 SEBR n%4 22 HIR 163 a7 IFF Qg B 35 =
021 0o 0 nes 03 03 159 08 a a7 IFF &3 0OF
02z 01 0t 025 71 SER 170 oz 2 02 K gs  0e
§22 05 5 a7 00 0 | g7y gz 3 52 04 4 25 ADY
024 04 4 032 01 0t 17 EE 0y 1 29 29 ‘.:.‘5 CLRE
ozs 4z 5TOD | 0%% 03 S 173 75 oo 0 37 IFF 31 R3T
936 oo oo | 100 05 S [ y7i 23 43 FRI o4 4 ERa
0z7 82 HIR | 101 22 W4 175 =54 52 53 04 4 95 5
oz 13 13 | 102 22 HIR | j7z 32 ac STF 3@ 38 23 32
029 32 W! 103 13 13 | (27 g 40 IHD 37 IFF 55
m30 7T RCE | 104 22 INY | -3 a5 = sez =53 sS4 s 5 03 3
31 oo oo | 105 F7 OGE | y7a 55 - 253 43 ROL 04 4 |40t 2% 6
032 59 INT 108 01 1 120 A3 3 254 S5 59 48 & 402 &3 OF
033 S0 IxI o7 22 2z 121 22 IHY 255 §3 0OF a7 IF 403 04 04
024 &7 EQ | 108 7% - yzs == Lo | 256 04 04 5 6 | 404 8S2 HIR
a3s oo o | 18% 03 3 133 95 = 257 52 HIR a4 4 | 405 15 13
38 33 83 110 04 4 134 a7 IFF 258 14 14 54 54 | 406 16 A°
037 97 D3z | 11 %3 = | yss o3 3 | 23% 93 FlA a7 IFF | 407 75 -
gz oo 0 forie 22 IMY L yse gp 1 ] 260 D0 D a7 7 | 408 59 INT
azs oo 0 | 113 BT IFF | jas oy a4 | 261 52 EE a4 4 | 409 82 HIR
nan o o30 | 1402 2 lian (g gt 262 22 IHV §3 &3 | 410 05 0%
041 &7 IFF 115 00 0 | 135 =7 IFF S&3 52 EE 32 HIR | 411 35 =
g4z oz 2 | 116 45 45 | a5 g 4 | 284 22 INY 1s 15 | 412 15 A"
43 00 0 | 117 42 570 | 131 0 S5 FIX 23 CP 413 25 +
n44 47 47 | 112 00 o0 | jsz 75 - 22 INv | 414 01 1
745 01 1 119 &1 GTO | 193 22 HIR 67 E@ | 415 9% =
n4e 35 0+ 120 01 1 194 12 13 23z 3 416 IHY
a4y o1 1 121 42 48 | 135 as = 45 4S5 | 417 22 LOG
o4z 03 3 122 - 196 £2 0OP o1 4182 &5 ®
g4 35 = 23 a7 IFF | ya7 e 06 16 A" 419 22 HIR
gs0 &9 0P 124 01 1 19g 32 HIR 16 A* 420 15 13
051 03} 125 00 0 199 15 15 £3 OF 421 2% =
952 03 03 126 47 47 | zon 15 A°* o6 06 | 422 T2 EE
05z 0% S 127 42 370 A1 75 - a3 3 423 &% OF
054 08 & t2a 00 00 0z 3 IMT a2z HIR 124 08 0B
w33 3| 1es 32 owd S 52 HIF 52 52 | 425 25 CLR
nSs 3 130 05 5 02 43 RCL 426 &1 GTO
as7 6 131 22 INv FERE sz sa | 427 03 3
058 €% OP | 3z 77 BE =t 16 A £a 0P | s23 ¢3 ad
053 04 04 ) 433 01 1 43 7S - pa 04 | T2 05 0
050 43 RCL | 134 40 40 55 2 IV 32 HIR | 430 00 O
961 38 96 | 435 36 STF ag 14 14 | 431 03 3
062 83 OF | j3¢ 03 3 32 2z HIR =3 INT | %32 OF 7
083 01 01 | 437 1 57O 04 05 os 25 - |43z o0z oz
0e4 43 RCL 122 01 1 a5+ 22 HIR 434 03 3
065 57 57 | 133 48 48 01 1 2 12 | 435 &1 67O
gse &9 0P ST ag = 35 = 336 04 4
367 02 02 | ja1 04 23 s a2 370 | 237 &3 83
‘ ,.( . 141 04 B S 3T T et e ———
asa &3 DP 142 22 IHY a2 2 33 39 ) 0l i
063 05 OS5 | 143 77 GE N4 4 £3 OP 433 0 6
Gro 03 3 144 01 1 03 3 Qe 08 a1 1
071 31 RBeS | o145 45 48 6 & 03 3 03 3
urs s HIE ) y4e 36 3TF 03 3 3 3 a4 4
073 13 13 g47 04 04 nz 2 EE B3

Program listing continues on next page.



TI PPC NOTES VTN4/5P20
PERIODIC TABLE ,-
444 &1 GTOD 1 450 05 5 456 02 2 | 462 62 62 | 462 05 S 474 £9 OF
445 ﬂi 2 451 61 GTO 457 04 4 463 03 3 46% &9 OP 475 06 08
445 €2 69 1452 04 ° 4 | 458 03 3 | 464 06 & 470 04 04 | 476 &1 GTO
447 02 2 | 452 &9 6% | 459 01 1 | 465 01 1 471 82 HIR | 477 03 3
448 03 3 454, 03 3 450 €1 GTD | 466 0OF 7 472 15 15 | 478 49 49
449 03 3 | 455 00 O 451 D4 4 |(467 01 1 473 16 R° 479 00 0O |
CARD A !‘1‘241 63541@12? %? CAED B 1424, 20905 Y
4631 thl.;-7244 9 20 . -3a32. o 1‘|Q||"3o’;,1 a
sgtoosiar o1 | SEI3ESISTIe 3i | 1genzemie o oon [G3STIZIGERiter 3
S3s4 coallnies oy | 2817.72SsalsaT 32 | 1313137382672 02 )-3531. 222403238 32
1417, 901-¢.,. i as | 1336. 743252 3z | 2713, 1':—“;-‘1. Q3 {-2135. 223513004 32
14. 1081321 gs | 3617, TE36E1S 34 }El 141124388 04 L-3513, 226023322 24
15.1°u14:1°’ 06 | 1433 LI S3s. LA .. 9% )-13is.zzvoEIial 35
3114015 - | 2635. 838002557 36 §£1b.14»_:5h:. Q€ | -3723. £32023519 36
35 1eboesz og | 3Z14.B34713172 37 -3330. 14502302 07 |-3313, 231023133 37
21, 190073 o3 | 3535, gvezez3as 38 1$4?'§;93:l°‘; 02 }-41. 23502325% 38
3117. 201303 10 | 43889122 39 | 1741.132072192 09 1-2133. 237023125 29
Slls.zeqqlq p1 | 4635.912224451 40 5;1:-14;;::4-5 10 1-3341, 244023686 40
2022, 243123279 12 | 3114923112 41 714, 158922 11 1-1330, 243023172 41
1327, 269832 15 | 30%2. 959410624 42 ;éiﬁ-lbagalbsﬁ 12 1-1530, 247023626 42
3624, 280945292 14 | 3715.970013235 43 | 2238 1P43TE, 13 |-1426. 247025112 43
33 309752 s | 3941101112832 44 735. 167324534 14 1-1521, 251023381 44
3¢. 320663295 16 | 352s.10zaz 43 3‘3°'li896-,. 15 |-3257. 254323289 45
1527 354573176 . 17 | 3315108403527 4e | 4514 17ENSEEL 16 1-2130.257325126 46
13 3998022 16 | 1322. 107313152 47 2741. 175023197 17 1 -3016, 25752313 47
26, 391013293 1o | 1516. 112421729 48 2321. 178321533 18 -3132, 5562233 45
To13. apnnsisor  2p | 24%1. 114832196 49 3§1o338g9 19 ]-2735. 253622307 49
3615, 449522 5 3@31.:1b 41933 50 | 43. 183922431 20 1-2641. 25772215 S0
3724 aranssara  op | 3814.121853157 51 33517 -1§b-ac1b3 21 1-2313, 260723018 51
32 5094221 25 | 3717, 127e60734 52 | 3236. 19022184 22 |-71. 000723003 sz
1535, 520013384 24 | 24126372 53 | Ao Elicite 33 |;7i-aon7es 33
3031, 549422 S5 | 4417.131302827 54 323r-19§1 3534 24 |-71. 000723 54
3117, Smps=o3an s | 13424031 55 | 1341.19-013 25 | 13424031, S5
1532 Spa3ss 5= ?31713{2. 56 33;;-—22§ 1§u1 2€ | 35171316, 5&
> 5123%16. v rar. 2lddss 7} 15133516, 57
3124.587123468 28 | 30133636, £c | 3314, 2072422352 28 énisgséﬁ. sg
2. HE 8s. AT
READ CARD A R/S RERD CARD R R-S
4.003 wT 210. vur-
o. VAL 7. AL 1.
2 Ak 50. SN 126! av R H
. 1s0 2. 150
100 % 118.7 ut 0. % 1.008 W
4. MASS 4. AL 8.2 HR 1. YAL
2. PRO £9. AY. N 210, MASS g. AY. N
2. NU 14, 1s0 85 PRO 2. IS0
33. % 125. NU 100. %
. - 120. MASS 1. MASS
2- 50. PRD 1. PRU
o5, 54 ur 70. NU 104. KU a. NU
5;. azﬂh 48, cD 257, WT e. o
> 150 2. VAL
24, % 112, 4 WT 154. AY. N 16. WT
o5, MASS . VAL 2. 1s0 6. VAL
42, PRO 64. AY. N 0. % 8. AY. N
sE NU 8. 1sD 5. SEC 3 1s0
: 29, % 257. MASS 100, %
114, MASS 104. PRD 1€. MASS
RERD CARD B R/S 48, PRO 153. NU 8. PRO
66. NU 8. NU
92. u 92. u
READ CARD B R/S RERD CARD B R-S
233, T 8a. HG 238, Wt
2. YAL 2. YAL £0. NI
146. AY. N 200, ¢ WY 146, AY. M
8. ISE ] ._.3. :':‘:HL g- qu 144- lJ,lT
S. 09 YRS S Hrg 5000000000, YRS 2 wAL
235, MASS ap RS-y HASS 4. AV, H
..92- péﬁ .:-'-.. _._':: f=p-1- 1 ppe 7. xgn
<. 20, MAZES Q2. PRO o .
148, NU S0, FRO 146, NU 142, MASS
23 ML = -
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TI PPC NOTES VTN4/5P2L

T- and PI-PAD ATTENUATION.- Maurice Swinnen. In Electronics, January 13, 1982, p 176-
------------------------- 177, I found a marvelous program written for the HP-41C
by Albert E. Hayes JR, of Fullerton CA. His title is HP-41C CALCULATOR ANALYSES RES-
ISTIVE ATTENUATORS. The program does just that: you enter the various resistive values
for either a PI or a T-pad configuration, including the input source resistance and the
output load resistance, and the result of the computation is the attenuation given in
dB. The HP-41C program is for calculator use only, no printing. So, I translated the
program for TI-59/PC100 use. To make the bells and whistles complete, I made the program
draw the two schematic doagrams. The program is further completely interactive. That
means it will prompt you for the resistive values it wants to know.

Mr. Hayes gives the following equations for the attenuation in dB. First for

the T-pad attenuator:
R 1 1
20 log[l Rt R +§;)(Rs+Rn)] ~20 log(R—‘R"}&)
Next for the PI-pad attenuator:

R: R: 1 Rl 113 11 Ru+Rs
2010g{1+—R—3-+§-L-+Rs[R|+R1(R3+RL)] +RS(E+E)}—2010g( = )

The last term in each of the above equations represents the attenuation intro-
duced by the voltage divider that is formed by the source and 1gsd resistance(Rs and R1)
The user instructions for this TI-59/PC100 program are extremely simple:
Just load the program, 3 card sides, and press E to initialize. The printer will draw
the two schematic diagrams. Choose either A or B and press the corresponding user-defined
key. All resistance values will be prompted. (see sample run)

This part of the listing is the alpha code registers (in bank 3) and the last
few steps of the program which didn't fit on one full page. The rest of the program can
be found on the next page.

o4 ITd 03 0= I2ITITIEZE, 40
25+ 373 391 130000040, 41
53« ITE 35+ 42
43 RCL 3T 43 RCL 33
onoooo | I3TE a4 e 44
B85 379 35 10% el 43
s3 380 &1 GTO TE 45
43 RCL 381 ES = T 47

£y j?

e 49

o =0

NEW LOCAL CLUB.- Gary Michael Holton has formed a programmable calculator users' group
which he calls the CHICAGD STUDENTS' ASSOCIATION OF PERSONAL PROGRAMMERS.
They accept both RPN and A0S programmers, university and high school students in the
Chicago area. Although they don't have a newsletter of their own, they have lots of fun

at their meetings. Gary says that " something crazy has to happen when a bunch of Comp.
Sci. majors with calcula<or fetishes get together." Gary further affirms that they strong-
ly support the TI PPC NOTES. If you are interested write Garyat 496 Jefferson in Glencosz,
IL 60022 or after 1 May 1982 at 405 North Wabash, Apt. 4103, Chicage IL, 60611.

SURVEYING- The SJC (Survey Calculations Journal, P.0. Box 6674, San Bernardino CA,
--------- 92412 USA, Vol. 2, 1982 contains two program for the TI-59: Curb Return Inter-

section and Least Squares Adjustment of a Triangular figure.(Quadrilateral)
Besides these two programs it contains several for the HP-41C. The editor is

Joe Bell, a TI PPC Club member. From what I notice, Joe is slowly switching over to a

word processor.
The newsletter also contains a remarkable HP-41C program called The 1981 Solar

Ephimeris. Astronomy fans, please note.
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PI and T-Pad Attenuation (listing)

05¢ 03 03 (132 99 PRT | 210 o1 R/s | 288 28 L

oG
055 92 RTH 133 71 SBR |"211 4z 510 | 289 65 x

"R§=2-RE=o=mommmmmms 0% 7o LEL | 134 69 OF 212 01 01 |290 02 2
: iy RL NST 42 STO 135 03 2 213 99 PRT 291 00 O

Rl R3 L 058 &9 OP 136 05 S 214 43 RCL | 292 95 =
Cerirasaaserescsnaes 059 03 02 ig; gg 0 215 4S5 Sgg 293 7?5 -
060 43 RCL 2 216 71 294 43 RCL

1 -PAD----~ PRESS B 061 48 48 | 139 &9 DP 217 42 STO | 295 05 05
0s2 71 SBR | 140 0z o0z 2182l Bog | 29 95 =

-R§---R1---RE------- 063 99 PRT | 141 85 + 219 4z STO | 297 42 sTO
' H poed 9z RIN | 142 02 & 220 02 02 | z29e 05 05

Rz RL TeS v LEL | 143 04 4 221 99 PRT | zea9 43 RCL
s 066 15 E 144 85. = 222 43 RCL | 300 4% 49

067 71 SBR 145 71 SBR | 223 46 4¢ 301 71 SBR
T-PAD-~--- PRESS A 0eg 91 RsS | 146 39 PRT | 224 71 SBR | 302 99 PRT

069 48 RCL 147 71 SBR | 225 4z §TO 303 43 RCL
070 32 3z | 148 9 OF 226 91 R-S | 304 SO 50

071 €9 OP 149 71 sBR | ZEF 42 3TD | 305 &9 OF
' pF2 o2 o0z | 150 93 . 226 03 02 | 306 04 04
RS 7 RsS 073 43 RCL | 151 43 RCL | 229 99 PRT | 307 43 RCL
100, 074 35 35 | 152 37 37 |} 230 43 RCL | 208 o5 0%
RI ¢ R<S 0vS 69 OF 153 &9 OP 231 47 47 | 309 s8 FIX
es. 076 02 03 | 154 01 01 | 232 71 sBk | 210 02 o2
2 7 RS 077 71 SBR | 1S5 43 RCL | 233 42 STO | 311 69 OP
38, 078 99 PRT igg 23 035 23491 k-5 | 212 08 06
5 ReS 079 71 SBR 235 4z o0 2 INY
19F3 7 F 080 &8 NOP | 158 02 02 | 236 04 04 312 §3 FIy
RL 7 RsS | 081 02 3 159 71 SBR 237 99 PRT 315 98 ADY
50 ' 08z 0% 5 160 37 P/R | 238 98 ADV | Z16 &1 RST
) 083 00 O 161 43 RCL | 239 22 INV | ST™7C [EL
a4 02 2 162 41 41 | 240 &7 IFF | 318 &7 IFF
T-PAD ATT= | ges o op | 163 83 OP | 241 00 00 | 319 &3 RCL
11.47 DB 086 01 01 | 184 04 04 | 242 g7 IFF | 320 38 3
87 .85 + 7l 3 243 43 RCL a gp
RS ? FR-S 388 02 2 166 98 ADY | 244 237 37 §§é 33 Uoz
100. oge 95 = 167 98 ADY | 245 &9 OP 323 71 SBR
R1 2 R-§ 090 &9 OP 168 98 ADY | 246 02 03 | 324 44 suM
7S. 091 02 oz | 169 98 RDY | 247 71 SBR | 325 43 RCL
R2 * R-S 092 25 + 170 21 R-S 1 248 44 Sum | 326 03 02
38, Nz 02 z Ve 249 42 RCL | 227 25 1-%
R3 ¢ R-S 094 03 3 172 44 SUM | 250 03 03 | 328 285 +
19, nes 95 = 73 S8 251 55 = 329 43 RCL
RL ? RsS | 0% 71 SBR | 174 43 RCL | 252 42 RCL | 330 04 04
50. 097 99 PRT igg gg 04 ggi gg 0z | 331 35 isu
71 SBR S + 32 95 =
«-PRD ATT= ggg éé Nﬁﬁ YT 43 RCL 255 43 RCL §§§ 63 %
14. 56 DE 100 71 sBR | 178 00 00 | 25¢ 04 04 | 334 43 RCL
101 93 179 54 257 95 = 335 0z o0z
102 43 RCL | 180 +
103 38 35 | 181 RCL
104 &9 OF igé 01
o0g_ 91 Res | 027 7 LeL | 103 0L B0 1 SS% :
002 &3 NOP | 029 438 RCL 108 &4 OF 186 o
003 06 ¢ | 030 30 30 | 158 B2 Sh. | is7 Lo
oo04. 0z 2 031 59 0OP 110 71 SBF 128 T
00 69 OP 032 01 Ot 111 37 p-oR | 189 N
D06_QL_ oL | 832 22 RN | i1z 43 RCL [ 190 RCL
007 ~ 76 LBL | 034 7e LBL 112 a4z 42 | 181 oa
008 6% OP | 035 93 . 114 &9 op | 192 -
00% 06 & 0326 42 RCL 112 04 04 | 193 :
010 02 2 037 36 36 116 T1 SBR | 194 5
011 &5 OF | 038 &9 OF 117 as ADv | 195 .
012 02 oz | 03¢ 01 O1 118 ag RDY | 196 "
012 71 SBR | 040 &9 OP 119 71 SBR | 197 ke
014 99 PRT | 041 02 0z | 127 oy pRo | g9s D&
015 32 RTH | 042 6% OF 151 43 RCL | 139 Y
Ol 7o LBL | 043 03 03 | 55 .7 "37 | 200 .
017 9% PRT | 044 €9 OP 132 Za oo | 2o - Rol
o1g 6% OF | 045 04 04 [ 255 22 S W
019 04 04 04 71 SBR 178 4% roL | E0% !
020 7é LBL | 047 93 RDY | 25 o5 Ta3 | zo4 *
0zi 92 RDY | 048 S92 RTH 1;& za gp | 20% oo
Dzz &9 OF T4g ve LBC | 155 83 ‘oz | zoé "r'5
02% 0S5 o0s | 050 37 FoR 15a 4% mOL | 207 e
0z4 &9 QP 051 43 RCL 130 25 25| 208 PR
025 00 oo | 058 40 40 | 13V Z¥ Eo ) Zga ¢ RCL
ozé 9z RIN | 0S2 &9 OF whoors SER b4
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PROGRAMMING PUZZLES.- Re-v7nl/2p9 and v7n3pl2. I received several more solutions between
——————————————————— the time I finished writing v7n3 and the time it arrived in your
mail box. To the sorting program I got these: :

Nello Coda, Erie PA.: LBL A STO 00 - X:T STO 0L = OP 10 +/- STO 03 RCL IND 03 X:T RTN
John Hamlin, Beaverton CO:

LBL X:T HIR 02 X:T - X:T = HIR 12 OP 18 IFF 07 = X:T LBL = CE INV STF 07 RTN

Dejan Ristanovié and Sasa Nick, Belgrade, Yugoslavia:

LBL A+ (+/-+X:T)X( OP1D +1) 0P = R/S

Now, to the Powers of Minus 1 problem:

Dejan Ristanovid and Sasa Nick: LBL A X PI = CO0S R/S and also this one:
. LBL A X 180 = COS R/S

J. Hamlin: LBL A DIV 2 = INV INT - .1 OP 10 +/- R/S

And finally Nello Coda: LBL A RAD X PI = COS FIX 0 RTN

But then, Palmer Hanson, who proposed these Charlie Williamson puzzles in the first place,
points out that:
" The min-max sorter somehow got misstated. The instructions should have been: PLACE a IN
THE DISPLAY, AND b IN THE T-REGISTER. DEVISE A ROUTINE WHICH WILL PLACE max(a,b) IN THE
DISPLAY REGISTER AND min(a,b) IN THE T-REGISTER.

The underlined words somehow were left out making the puzzle substantially easier.

Charlie's routine satisfied the problem defined above. None of the other responses
in v7n3pl2 do so since the problem was defined as only placing max(a,b) in the t-register.
perhaps you will want to rerun the problem.

Curiously, none of the responders saw fit to compare the title of the puzzle with
the statement of the problem. "

So, here we go again: I am rerunning that problem with the following statement:

Place a in the display (or x-) register and b in the t-register. Devise a routine which
will place max(a,b) in the display (or x-) register and which will place min(a,b) in the
t-register.

As this problem was not stated correctly to begin with,I hate to pronounce a verw=
dict as to which routine, in my humble opinion, is the best. I will wait a couple of more
issues to see how you can handle the above one, sorting both min and max.

As to the Powers of Minus 1 puzzle, I definitely have opinions.(and Palmer Hanson
seems to agree largely with me.) Many of the solutions have inadequacies, largely for
not taking in account the precision of calculations. Palmer Hanson explains on the next
two pages the various ways this problem could be solved and, to his surprise, some of the
members still did it a different way. (see Bill Buechner's solution, for example)

Clyde Durbin's complaint seems to be unfounded. For most of the participants the
problem exceeded their capabilities, sorry to say.

Myer Boland's solution seems to be the best one. However, Myer's count of steps
ingnores the LBL A entry used in the other solutions, and also ignores the need to have a
zero in the t-reRister. Also, the other solutions include setting the RAD mode in their
routine. If you add these requirements to Myer's routine and ignore the INV step, then he
has 14 steps in total, still impressive, because his program has the widest range of input
values while still giving the proper output.

Before you attack your typewriter and send out that "flaming" letter to me ex-
plaining in 36 pages why your entry should have won, please read Palmer Hanson's arguments
on the next two pages. Then write me if you still feel like it.

ERRATUM: Data Fit to Eight Curves, Newcomer's Corner, v7nl:

------- Robert Caldwell tells me that the following changes will take care of most, if
not all, the coding problems (and errors) in the above program, the longer of the two:
STEP CODE MNEMONIC
242 46 46
614 06 06
615 25 25

The first line you will find on v7/nl1p18 and the second and third one on v7n1p19
This way, no more blinking RZ for curve 7.
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POWERS OF MINUS ONE - Palmer O. Hanson, Jr.

One of Charlie Williamson's programming puzzles in V?N1/2P9
of TI PPC Notes was, given an integer in the display then
devise a routine which will return (-1) to ithe nth power to
the display. The rules for counting program steps required
were to include a label address for entry to the routine and
a RTN at the end. Defining the problem more stringently, the
output should be exactly plus one for even integer inputs,
exactly minus one for odd integer inputs, and exactly one for
a zero input. Furthermore, the routine should work with the
widest possible range of input integers.

Proposed solutions to the problem appeared in V7N3P12/13 of
TI PPC Notes, including a solution of my own. One of the more
innovative solutions was Bill Buechner's use of Dsz counting:

LBL A STO 00 1 +/- DSZ O 005 RTN

Unfortunately, this routine yields a minus one for an input
of zero. Furthermore, the run time is excessive if the input
integer is large. Buechner proposed another routine to
minimize running time:

LBL A 4/- DIV 2 = INV INT ¢ .1 = OP 10 RTN

This routine yields the correct result for inputs of zero
and the positive integers, but fails for negative integers.

Three of the solutions use a special case of DeMoivre's
theorem to yield the answer, that is:

(cos8)™ = cos(né)

All three solutions, including my own place unnecessary
limitations on the range of the input integers if the solutions
are to be exactly plus oné or minus one. For example, for

the version with the calculator in the degree mode:

LBL A DEG x 180 ) COS RTN

yields a display of -0.999999998 for an odd input integer as
small as 20,000001. For an input as small as 2,000,005 the
display will be a minus one, but if one is added to the

solution the display will read 1.9-11, not the zero desired,
indicating that the value in the display register is not exactly
minus one. Similarly the solutions which use the calculator
in the radians mode

LBL A RAD x PI ) COS RIN

yield the same display of -0.999999998 for an odd input
integer as small as 20,000,001. For an input as small as
2,000,001 the display will show a minus one, but if one is
added to the solution the display will read 1.9-11, again
indicating that the display register is not exactly minus one.,
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The range of allowable input integers for both routines can
be extended by adding an OP 10 after the coside function, that
is:

LBL A DEG x 180 ) COS OP 10 RTN when using degree mode
and LBL A RAD x PI ) COS OP 10 RTN when using radian mode.

Both functions will now yield exactly plus one or minus one
for integers over the full ten digit range of the display.
However, both functions fail for the thirteen digit odd value
of 2,000,000,000,001 which can be synthesized in the display
register, say by the sequence

2000000000 x 1000 + 1 =

yielding a plus one instead of a minus one. Both routines seem
to fail for all odd input values of 2,000,000,000,001 or greater.

Myer Boland's routine uses a different algorithm, first dividing
by two to determine whether the input integer is even or odd:

DIV 2 ) INV INT X=T PI PI LBL PI COS RTN

Curiously enough, that routine fails at exactly the same
thirteen digit value of 2,000,000,000,001 as with the DeMoivre®s
theorem routines. Furthermore, Myer's routine is longer if one
includes the necessary controls to ensure that the routine will
work, namely that the calculator is in radians mode, the t
register is zero, and the input label address is included:

LBL A RAD CP DIV 2) INV INT X=T PI PI LBL PI COS RTN

Myer's routine fails at 2,000,000,000,001 because of an un-
published characteristic of the display register, that is, that
if a thirteen digit integer is divided by a single digit integer
such that the quotient would still have a thirteen digit integer
part, then the calculator truncates rather than rounds the
result. An effective integer function takes place. I used

this characteristic to provide a thirteen digit speedy factor
finder capability for the TI-59.

The same characteristic can be used to extend the range of a powers
of minus one routine to the full range of 9,999,999,999,999 but
at a penalty in keystrokes:

LBL A IxI - (CEDIV2) INTx2=x2 ~-1= 4/~ RTN

where this routine is preferred over & similar routine which
uses the same number of keystrokes

LBL A IxI - (CP DIV 2) INT x 2 = +/- INV X=T 018 1 RTN
since the first routine leaves the display in a dead state. The

INT function is redundant if the quotient has a thirteen digit
integer part.
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DATE OF EASTER.- In PGM 09, Mar-Apr 1982 the latest issue of the newsletter edited
cmmmmm—emm—m————— by the new Dan_ish Programming Club, I saw an article by P.Korsgaard
Johansen, telling the members about a new algorithm to compute the date of Easter .that
appeared in the February 1981 issue of Scientific American and written by Thomas H.0'Beirne.
It is useful to compute the date of Easter between the years 1900 and 2099:

. Call the year Y. Subtract 1900 from Y. Call the difference N.

. Divide N by 19. Call the remainder A.

Divide (7A + 1) by 19. Call the quotient B. Discard the remainder.

. Divide (11A + 4 - B) by 29. Call the remainder M.

. Divide N by 4. Call the quotient Q. Discard the remainder.

. Divide (N + Q + 31 - M) by 7. Call the reéﬁinder W.

. Compute 25 - M - W = Dg. If Dg > 1, Then 1t is the date in April.

. If D4g< 1, then compute 31 - |Dg]= D3 which is the date in March.

It would not be too difficult to fit all that into a program for a 58 or a 59. But what
about a TI-57 program?

O~NONPWN

A few test dates:

2008 on March 23 1978 on March 26 1986 on March 30
1991 on March 31 2018 on April 1 1961 on April 2
1981 on April 19 1943 on April 25

--—_-----—-----——--—_-—---—---_--—---—_-------_-------—---—---------_-------_--—---—__--—....

ERRATUM- On vén8p7 I had several programs in answer to a challenge on DIMENSION OPERA-
——————— PERATIONS I had published in an earlier issue. One of the programs was by Ralph
snyder of Indianapolis, IN. The program, to tell the truth, was not entirely his. I had
made a few enhancements on it, which Ralph didn't go along with at all. Ever since he has
been out for blood, mine to be exact. I tried to bury the matter by telling him I had
mislaid the file. No dice; Ralph sent me a new one. Then, he sent me this text as a "sug-
gested"” one, to be "run at your convenience in one of the future issues." Moral of the
story: Never underestimate the power of persuasion of somebody who has been around for
the last 82 years. They get as tenacious as bull dogs. (Just kidding, Ralph. You see, I

am running it, just as you told me to, OK?)

If I had the space, I'd write "I GOOFED" fifty times. Ralph W. Snyder sent in a
little gem for my DIMENSIONS OFERATIONS contest last summer. But in a fit of
misguided zeal, before printing it I added some warts, like reconversion of products
and quotients; and my programming changes were kindergarten level, like GIO A'
instead of A' and GT0 O L8 instead of B', and an OP 05 between his FRT and R/S.

Mea culpa, mea culpa! Ralpn was steamed when he saw my mayhem on his brainchild.

I told him I'd run a correction, then mislaid the file. Mea culpa, mea culpal

Here now is his progzram exactly as he submitted it. Associate it with instructions
and examples on vén8p7 and cross out any mention of a division example, and any
mention of reconversion in the multiply examples. (As Ralph wrote me: 4B‘xLz' =
20.25 sq.ft.; "reconversion" gives 20.03, and what shall the 3 be called? And he
questions the rationale of dividing one length by another, which I had asked for,
and suggests that his LBL D segment may as well be deleted. )

o0 o6 LBLlnZ: 04 4 o4z 43 RCLJISS 14 T pz 2
ool 1o 2 54 3 fnaz o1 Ofj0ed 5300 75 -
ooz 59 2z 5§55 <+ (044 54 » foed 1 = . 22 IHY
ao03 9 4 01 1 pas 23 PRTIDEE 25 1.3 52 IHT
o004 53 s gz 2 loge 42 STOJ0ET &3 6o ®
aos 22 L 54 N fijnea 43 93 .
ooe 299 54 » |ogz EoSides 01 08 g
aO7 ¥9 a9 FRT|043 g* joro =4 o 291 04 4
oos 53 2z RTH[OISH LEL{O71 : 54 0
o3 24 reE 051 [ [ &5
oid &5 i1 L (X i 3

01 53 g |0 17 00

oo 18 o s T 01

oo 4z s RoL)D =3 =4

25 ] 0 22 54

&5 i = g

5z : 24 CE

R &5 w

=5 il i
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July 1961 by Shanks and Wrench on an IBM 7090. At that time they

the problem of PI. I hope that this first "sheep” being over the bridge
in

On the next page you will find a table of PI computed to the first 10,000 places.
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will be followed by the whole herd. Let's show the "friends" from the HP PPC Club that
tend to loose the whole "war."

we are not beaten yet, even we lost (temporarily) the battle of the calendar, we don't

LOTS OF PIE, by Bob Fruit.(no pun intended) Bob has risen to the challenge and atfacked
The American Mathematical Society, from Mathematics of Computation, 1962,v14n77pp76-99.

computed PI to 100,265 places. This table was reprinted

It was obtained
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CUBIC EQUATION. - Bjsrn Gustavsson wrote this 172 step program that solves an equation

-------------- of the form x3 + ax? + bx + ¢ = 0.

User Instructions:

1. Enter a and press A.

2. Enter b and press B.

3. Enter ¢ and press C. The first (real) root will be displayed.

4, Press D.

5. |f the display is not flashing, the display shows the second real root.
Press E fo obtain The third real roof.

6. |f the display is flashing, the roots are compiex.
The display shows the real part.

Press E to obtain the imaginary part.. No need fo press CE.(program does it auto-
matically.)
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ooy o3k TR g3n 13 ¢ 053 33 ME 3 117 146 @S =
goz 3o~ 031 28 1N oen TS0 - = 118 147 55 =
ooz 42 RCL o2z 26 &BTF 0e1 43 RCL oa0 22 OINY 119 14z 0z 2
Qog 00 o n33 0o a0 e 01 01 pat =4 cOs {120 149 94 +-
T 024 &0 DEG | 0E3 5%+ | owE 55 ¢ 121 15n &1 GTO
Qog 92 RTH o3s 3z #IT | 064 02 2 gex 03 3 122 151 24 I
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p22 00 QW o510 22 #EiT a0 14 14 o3 &9 = 138 Q0 o0 167 75 -
Qez 32 RTH oSz 5900+ 021 43 RCL 110 43 RCL 139 9% 9% 168 42 RCL
Qz4 +& LE oS3 02 2 npez 0 Oe 111 05 Q5 140 43 RCL 169 np 0:
g2s 12 B 034 25 4 I 11z e cOs | 141 01 01 ) 170 95 =
gze 42 STO ass 43 RCL 024 43 RCL 113 &1 GTO 142 85 + 171 @z RTH
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Qag 92 BIM 057 85 ¥ 0ge 34 TH 15 4% ZuM 144 02 02

ASTRONOMY.- Darrell Newell, who works in the Global Positioning Program (GPS) and has used
—mmemmme- programmable calculators for orbital operations during the last four years,
sent me a copy of a letter he sent to Turner F. Morgan of the HP PPC club. (vén6/7p14)
In it he tells about his experiences with HP-41C programs written by Turner and has some
comments on how to improve upon them.

If you send me a self-addressed stamped-envelope (SASE) you will get a copy of
this copy. Canadian, Mexican and other non-US based members, just a SAE (forget about the

PC100 ON THE FRITZ.- Our printer is a simple, but surprisingly rugged mechanical device.

Gt Mechanical breakdowns are rare.The only thing it cannot stand very well
are sp1kes on the power line. When that happens, the results are unpredictable and most of
the time spectacular. Here is another example in our ongoing saga of "PC100 on the fritz."
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