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PPX POTPOURRI

I. PPX publishes Software Catalog Addendum, With
the publication of the D Addendum, there are now over
1600 programs available through PPX-59. Ten new categories
have been utilized: Economics (15), Leasing (16), Geology/
Resources (46), Pharmacology (56), Life Sciences (General)
(59), Nuclear Engineering (67), Sociology (81). Psychology/
Psychiatry (82), Water Resources (88), and Natural Re-
“sources (Other) (89). There are still seven categories awaiting
submissions by PPX members. Any ideas?

2. Help us better serve you—by making certain that you
put a correct catalog number for each program you list on
vour PPX-59 order form.

3. What is the best source you have for answering ques-
tions concerning PPX? Believe it or not, 8 out of 10 questions
can be answered by reading the frontal matter of your
Catalog. It contains information concerning the catalog’s
usage as well as instructions on ordering programs and
accessories through PPX. For example, what does the letter
at the end of a program number mean? The answer to this
question and many others appear in the frontal matter.

One item that is not completely explained in the frontal
matter pertains to superceded programs. When a program is
received by PPX that has advantages not available in a
program already residing in the Catalog. the new program
supercedes the first. Therefore. no matter which program
you order, you will receive the latest program available on
that subject. Don’t forget, the best source for quick answers
to your questions is at your fingertips — the frontal matter
of your PPX-59 Catalog.

MEMBERSHIP RENEWALS

~Is your membership about to expire? To ensure continued
receipt of Addendums, newsletters, and ordering privileges,
make certain that this is not the-case.

Below is printed the renewal table for members whose one
year memberships will soon expire. To find your renewal
date, check your membership number against the table
shown below. Your membership number corresponds with
your original membership date.

Membership number Must be postmarked by

59908258-59908923 July 15
59908924-59910093 August 15
59910094-59910894 September 15
59910895-59911973 October 15

Members with numbers greater than those listed above will
be informed of their renewal dates in a future issue of the
PPX [Exc]hange.

A renewal subscription card and reminder will be sent to
each member in ample time to renew. The subscription card
must be returned with a check or money order for $15. Be
sure to include your membership number on both your
subscription card and check.

PPX-59 PROGRAMMING CORNER

This column is devoted to PPX-59 programming sugges-
tions. If vou have a program(s) that you would like to see
made available through PPX-39, send yvour suggestions io
PPX. In this way, members who enjoy programming are mace
aware of vour program needs. PPX-59 is not staffed to do
custom programming; therefore, member suggested programs
will become available only if another member of PPX-59
comes to the rescue.

Our members would like to see:

s Statistical programs for: multiple analysis of variance;
multiple analysis of covariance; discriminant analysis;
multivariate factor analysis; and canonical correlation
analysis.

o Traffic engineering programs in the areas of capacity
analysis, warrant studies, signal timing and progression
analysis.

» LORAN A or C programs that will free the user from
lattice charts.

THE MAXIMIZATION OF DATA PACKING
FOR ADVANCED PROGRAMMERS

George Vogel
Editor's Note: PPXers are always coming up with new
ideas for getting the most into and out of their TI-59s. It is
the into with which this article is concerned as it describes
two innovative methods of packing large amounts of data
into the TI-59's registers. This article is written with the ad-
vanced programmer in mind.

For handling large amounts of data, a technique known
as data packing offers the perfect solution. Data packing is
the process of storing more than one number into a register.
Two very different methods of data packing are addressed
by this article. The first method packs data in a format that
ensures exact output but necessarily limits the range of the
numbers which may be packed. The second method ensures
output with only a specified accuracy (e.g.. +/- 0.1%) but
permits the packing of a wide range of numbers. Although
these methods differ widely in the way they pack data, they
share one goal in common — the maximation of data packing.

The first method — packing numbers within a specified
range while ensuring exact output, treats numbers as base x
numbers. X is defined as 1 greater than the absolute value of
the algebraic difference between the smallest and the largest
number (i.e., the range). For example, suppose that our
numbers are: 4, 0, 3, 4, then the smallest number 1s Oand the
largest number is 4. The absolute difference is equal to 4;
therefore, the numbers will be treated as base 5 numbers. In
base 5 our numbers would be packed as 4034;. The base 10
number which corresponds to the base x number (for our
example, base 5) is the most economical way to store data in
the TI-59% 13 digit registers. Qur base 5 number 4034, is
equivalent to 519, in base 10. (This can be checked using




THE MAXIMIZATION OF DATA PACKING (coni'd.)
“Base Conversions”, PPX-59 #368002A.) As you will notice,
we can now pack our 4 digit base 5 representation of our
numbers into a 3 digit base 10 representation thus saving |
digit of storage space. (Even the largest 4 digit base 5 number.
44445=624,,. would only require three digit spaces.) The
smaller the range of the numbers, the more numbers can be
packed per register. If the range between numbers is 1 (e.g.,
the numbers are either a | or a 2) then 43 numbers can be
packed per register. On the other hand. if our numbers fall
within a range of 10, then 12 numbers can be packed into
each data register. Better packing does not appear possible!
(Note. as the range increases, the amount of numbers which
can be packed per register decreases. This amount is given
by the highest power of base x that does not exceed 10'3.)
The following program packs both positive and negative
integer numbers by substracting the smallest number to be
packed from each number entered. The smallest number is
then added back to each number during unpacking. This
“offset™ is the data which is translated from base x to base 10
and stored. Key the following program into LRN mode:

OD0G 76 LBL|O32 10 E* |086 74 SH|D23 55 =
001 11 A71034 43 ReL|[067 GF 01100 - 43 ECL
ooz, 47 CHS|835 03 D3i06e 97 B5Z{H01L . 05 U5
803 25 CLR|B2s &5 % (069 00 OO|i82 95, =
|o04 08 B8 |n37 97 DSZ|07 17 B 103 SYINT
005 42 STO|022 00 0O0[071 &3 OF (104 65 =
S067BI OIS0~ f0-EFUA7R 0y SRMIAG R T
087 0L % 61 1 |073 61 GTO{I0S8- 43 ROL
goa 02 2 95 =084 d6 845187 05 65
(313 |- A L 42 570|075 76 LBL|1D8 95 = |
D8 B 04  p4|076 2\ B~1E83,4 22 INY
011 =21 Rss 76 LBL|O?7 @S /CLR|iio | 48 cuif
01z 42 570 o il e G o & s M
oiz 08 08 43 ROLILZS - g STOILZ 32 81T
ot4 75 - 02 o2CEOTan roiisNmes «+
|OLE 24 RsS1048 33 STHBE CEa | BE HA AL B4R
ke T v Q0 Dpolog2 18t (115 06 06
Eud A 39 4 |BB3 RERGLlII6 rOss =
0ig 54 &1 STOl084 04 04117 929 PRT
019 94 +7- 9 g |085 42 STOIIS 3 RCL
00 42 870 76 LBL{DBA 05 @5{li2 02 032
ey T e s 17 B' (@87 43 RCL|1ED. 22 INV
022 28 Lig 43 RCL{083. 02 .ozilzl €43 PRD

A L 03 03|083 32 sI0122 05 "85
024 59 INT 64 PI*|0%0 00 oOoliZ23 97 BSZ
025 && FAU ni "oi[o8t 73 Rex{124 00 00|
026 42 s7T0 76 LBL|O%2 0Of ‘Diji2s 1% p*
027 02 . g 89 4 (093 42 sSTOI26 63 OF
gz28 42 STOj0ET . 9t R/S|094 07 OTjI27e 2T 21
029 00 00062 75 - |095 . #6 4BLItZY D 1
030 B3 OP |063 43 RCL|0%6. 19 D* [129 61 GIO
021 30 304064 06 06097 43 RCL{I3D 18 C*
32, 76 LBLIgES.. B85 = |98 07 ~a7

*Note: If you do not have a printer, replace the Prt instrue-
tion at location 117 with R/S.

To use this program: (1) Press A to initialize all registers.
(2) Enter the smallest number to be packed, press R/S. (3)
Enter the largest number to be packed, press R/S; the
amount of numbers which can be packed per register (starting
with register 08) will be briefly displayed, and 3.1415. .. (i.e.. )
will be displayed. (4) Enter each number (integers only),
press R/S. When 3.1415. . . appears in the display. the next
consecutive register is ready to be packed (until then, the
number of the base being used will be displayed). If all num-
bers have been entered prior to 3.1415 . . . being displayed,
you must enter dummy numbers within the range to complete
the packing of the register. If an error is made during input,
finish packing the register using numbers within the range

and press Op 31 0 STO Ind 01 and re-enter the correct num-
bers for that register. (5) To unpack the registers, press B: all
numbers are printed; all data are retained, and can be output
again or recorded on magnetic cards for later use. You must
press R/S to halt printing. If you are not using a printer, you
must press R/S to unpack each number. To start unpacking
at a different register than 08, press GTO B SST SST CE.
enter the desired register number and press R/S.

To demonstrate use of this program, let's pack numbers
which range from 79408 to 79415 inclusive. Since our range
is equal to 7 (i.e., 79415 - 79408=7), base 8 is used. Press A,
enter 79408, press R/S, enter 79415, and press R/S. The
amount of numbers which can be packed per register will be
briefly displayed. 14. We will pack the following 14 numbers
into register 08 by entering each number and pressing R/S:
79408, 79409, 79410, 79411, 79412, 79413, 79414, 79415,
79414, 79413, 79412, 79411, 79410, and 79409. The number
3.1415 . . . will be displayed to indicate that register 08is full.
Now press B, printed output will look like:

o

77410,

Press R/S to halt printing after the 14 numbers are un-
packed from register 08. (If R/S is not pressed, the smallest
number will continue to be printed.)

The second method — packs a wide range of numbers
with only a specified accuracy by packing the logarithms of
the numbers. Use of three-place logs ensures slide rule accu-
racy (about +/- 0.1%), adequate for most scientific data. By
adding a fourth digit as the characteristic, one can pack logs
from 0.000 to 9.999, giving a dynamic range of practically
10N,

The program. which follows, will pack three widely rang-
ing numbers (they may be positive, negative, fractional,
and/or whole) per data register. The following method is

utilized to pack and unpack data beginning with register 05:

(1) Numbers between 0 and | have negative logs and
numbers greater than | have positive logs. The num-
ber 5 is added to each log, location (049, (see below
kevcode listing) and later subtracted (location 217),
giving an input range from 10~ to 10°.

(2) Negative numbers and 0 have no logs. Therefore, 01s
stored directly as 0.000 and will be output as the
smallest positive value in the range (i.e.. 107). Nega-
tive numbers are transformed into positive numbers
before calculating the logs. The extreme left position
of the current register will contain information as to
whether the first, second and/or third number pack-
ed is negative. Initially a 1 is in this position,and a |,
2. or 4 is added if the first, second, or third number is
negative, respectively. This position is decoded at
output time and the correct sign is given each num-
ber.

(3) Numbers outside of the range are stored and output
as limiting values (and should therefore be question-
ed). Those numbers numerically smaller than 10-°
are stored as 105, and those numbers numerically




THE MAXIMIZATION OF DATA PACKING (cont'd.)
greater than 105 are stored as 9.977 x 10% with the
correct sign. As many as 255 numbers can be packed
in the 85 registers available. Enter the following steps
into LRN mode:

000 76 LBL|0AD 70 RAD|120 42 s10/180 49 PRI
opd 41 A (681 29 ©P [121 D4 04181 04 084
002 47 cMg|062 77 GE[122 01 1 |1B2 43 RCL
003 59 FIR(063 83 g (123 03 3 [i83 04 04
004 03 03|064 25 CLR|124 22 IHY(184 59 INT
p0S 05 5 (065 76 LBL[125 28 LOG|185 22 INY
006 42 5TO|065 89 « (126 52 EE |186 44.8UN
007 01 01087 74 sMx|i27 22 INv|187 04 04
lpos 76 LBL{DEE 01 oi[128 52 EE [188 32 ¥iT
go9 28 cINloes 22 InNV|I23 22 1MW 189 92 RTH
010 Gt 4 |D7P0 87 IFF|130 4% PRDI190 76 LBL|
011 42 sTOjo7t Bl gi|181 04 04[191 17 B”
giz 02 02|072 60 DEG|I32 10-E* [192 86 STF
013 42 570|073 42 RCL|133 02 2 (193 01 01
0i4 03 03|074 0202|134 A7 En0|1%4 61 GTO
015 03 3 |075 44 sum|135 17 B* |135 59 INT
016 42 STO{076 03 0323|186 04 4 (196 76 LBL
§i7 00 00077 19 p*
gi3 76 LBL|O7S 04 4
019 32 COS|07Y 22 IMY
020 9% R-/3|080 28 LOG
> 4% PRI
43 RECL|142 08 § z 04 04
02 p2[143 &7 EG[203 52 (
44 SumM|i44 17 BY |204 53 <
0z 02/145 76 LBL|205 43 RCL
6 0 97 DSZ|146 532 INT|206 04 04
027 76 LBL{0OB7 00 00[147 19 D* [207 5% INT
022 30 TAN[02S 3% cOs|i4s 03 3 |208 22 INM
G23 32 ¥IT(0B3 53 ¢ [149 &7 EQ|Z03 44 SUM
030 04 4 (090 43 RCL|150 16 A* |210 04 04
031 22 INV|09t 03 03(151 04 4 [211 55 =
g32 25 LOG[0SZ 65 x (152 67 E@{212 03 3
D32 &4 FD#033 0% 9 (152 16.A' 213 22 INY
034 01 01|0%4 22 INv[154 OF)7 J21871 28 LOG
035 32 ¥IT|035 28 LOG|1SS 677 EG{2L5 154 2
036 23 CP |0%6 Sz EE [156 16 R*' |2l 73 -
037 &7 EQI097 22 IHM[157. 408 & |21Z.057°§
028 89 "¢ |09z sSg ££ 168 a7 | EQl@18 | B2AEE
52l S el o LTS Rl T R S T R oS e R )
040 32 XIT(100 74 Sh= (180 7?6 LBL|220 22 INY
041 0f 1 |101. 01 ©1[i81 18 °C* |221 28'LOG
642 00 Q. |102 " B2 EE l16p. 19 R -[228 - 27 1IN
043 32 %:T(103 49 OF |163 04 4 |223 87 IFF|
044 22 INV|i04 21 21i|ie4 77 ©GE|224 01 Ot |
045 52 EE [105 &1 GTO|16S S0 GRD|2E5 26 WRT
046 28 LOG{I06 38 SIH(166 86 STF(226 94 +/-
D47 52 EE [107° 76 LBL|i67 01 ©Y|227 22 INY
048 85 4+ |18 2 B |168 76 LBL|228 B& STE
043 05 S5 [109 25 CLR|162 8O GRD(223 01 Of
s 54y [Ti0. 05551170 $9p* |230 U76LBL
oSt 22 THVIIIT 42 STO(171 69 OP |231 95 WRT
lose 27 gEfiz i 01ft72 21 21{232 73 PRT
|53 70 RAD[113 22 INV (173 &1 GTD|233 32 RTN
{054 09 9 [114 86 STF(I74 57 EHG|284 76 LBL
loss 93 115 01 01[1?5 76 LBL[235 16 R*
lgsé 09 3 |iié 76 LBL 176 10 E*. [23& 86 STF
{057 09 ‘s [117 S7 ENG 177 04 4 [237 @1 01
{oss 09 9 |[ti8 73 RCx|178 22 INv|238 61 GiO
|65 76 LBL|118 ©1 01173 28 LOG|238 18 C!

*Note: To use without a printer, replace Prt (location 232)
with R/S.

To use this program: (1) Press A to initialize all registers;
3.000 will signal that register 05 is ready for packing;
(2) Enter each number with R/ S, if necessary completing the
last register used with zeros until 3.000 00 is displayed again:
(3) Press B to unpack the registers; all data is retained as in
the previous program. Press R/S to halt printing. If you are
not using the printer. press R/S to unpack each number.
Output is in fix-3 scientific notation, and may be changed by
replacing EE at location 218 with Nop. To begin unpacking
at a different register than 05, press GTO B SST SST CE,
enter the desired register number, and press R/S.

Let's demonstrate this program by packing the following
numbers: -22222, .01234, -5, 25,-.013, 10000. (Note the wide
range of numbers used.) Press A to initialize, enter cach
number individually and press R/S. Now press B, your
printout will look like:

1.000 04

Press R/S to halt printing after the six numbers input have
been unpacked. You'll note that the numbers printed after
these initial six are the equivalent of 0 (i.e.. 107).

We have now discussed two very different packing meth-
ods which offer different benefits to you. It is for you to
decide which method most optimally suits your data.

FROM THE ANALYST'S DESK

e For those members who have the program “Moment
Distribution for a Variable Number ol Spans™ (PPX-59
#628020), please reverse the last two steps of instruction 11
on page 6 to read:

Enter the magnitude on the right edge, press R/S.

Enter the magnitude on the left edge, press R/S.
Without these changes, the error that exists is only evident
when the loads are uniformly varying.

e If you have trouble using alphanumerics while in engi-
neering (Eng) or scientific (EE) mode. PPX member, Elmer
B. Clausen of Buffalo, New York, has a solution. He has
discovered an expanded alphanumeric code table:

-1 4 RN R
n[ 812345678
il e 3 AEBECDE?SE
2l-F G HI JKLHMH
ANl TR s TN
M A WAM X X Z +n %
51X F ') 3§ X =
&l X e WS R
12 FEL BT D
i 012345678
9|7 B 9-R BCDETSE

This table can be used to avoid unneeded display manipula-
tions while using alphanumerics when the calculator is in
Eng or EE modes, The problem ol printing an alphanumeric
message built from the Personal Programming table (page
V1-7), while in the Eng or EE mode, is that when the message
ends in zero the trailing zero is dropped. This causes the
miessage to change accordingly. Forexample, print JKLM
using Op 06.

Out of Eng or EE modes:

The code for JKLM is 25262730 (from Personal Program-
ming Page VI1-7). Enter the code and press Op 04, and Op 06.
25262730 and JKLM are printed.

In the Eng Mode: :

Press Eng, enter the code again, press Op 04, and Op 06. The
printed output is:

SEOSERFE O 1D EY

The characters to be printed have totally changed due to the
dropping of the 0" in code 25262730. This could have been
avoided by using the expanded code table. From this table,
the code for JKL.M would be 25262728. Notice that the code
does not end in zero now. Enter 25262728, press Eng. Op 04,
and Op 06. The printed output is:

25. 262728 06 JKLM
The only restriction when using the expanded code table

while in Eng or EE mode is — the symbols -, ., and #cannot
be used at the end of the alphanumeric message.




QUARTIC, CUBIC, AND QUADRATIC SOLUTIONS

This program solves an equation of the form
a;x*+a;x3 +a,x?+a;x +a;=0, wherea,,a,, a,, a,
and ay are known real numbers (a, 7 0), and X is
an unknown complex number. The method em-
ployed is a direct, non-iterative solution, imple-
menting the algorithm given in Abramowitz and
Stegun, Handbook of Mathematical Functions.
The program may be used to solve for the three
roots of a cubic equation by the device of multi-
plying each term in the cubic by the unknown,
‘x’, and then solving the resulting quartic equa-
tion. The roots of the resulting quartic will
include the roots of the original cubic, plus a
fourth root, x = 0. Similar extension will provide
the direct solution of a quadratic equation.

PPX wishes to thank the author of “Quartic, Cubic, and
Quadratic Solutions”, Dix Fulton, for his excellent program,

USER INSTRUCTIONS:

1.  Enter program.

2. Clear all data memories by pressing CMs.

3.  Enter coefficients as through ap and press A through E
respectively.

4a. With printer: Roots are calculated and printed by
pressing E'.

4b. Without printer: Initiate calculation of the roots by
pressing E'. To display the real parts of roots x,
through x4 press A’ through D™ respectively. After
pressing a user defined label, press x <t for the imagi-
nary part of the root. ; H

EXAMPLE:
Find the two roots of the equation:

I H TS

Solution: Because this is a quadratic equation it must be
changed to a quartic by multiplying each term by x2
X4+ 2x3+3x2=0

Enter Press Display Comments
CMs 0 Clear memories
| A {2 dy
2 B 2 @
3 e 3. a;
E 0.
A =1 Real x,
xe t  -1.414213562 Imag. x,
B’ -1. Real x,
X et 1.414213562 Imag. x,
8 0. Real x;
Xot 0. Imag. x,
B 2 0. Real x,
Xt 0. Imag. x,

Note: The solution of some cubic and quadratic equations
may result in numbers being displayed for all four roots.
This is due to roundoff errors, caused by the fact that some
intermediate values can be stored in the calculator only as
approximations., When this happens, choose the most rea-
sonable answers by discarding the answers which are ap-
proximately equal to zero.

TI-59 LISTING*

76 LELIO4E 232 XEiTipos 04 4 [14% 1192 - 03 08 oelz8s 0 432 02 02
16" A' |049 B4 +-/-pa7 35 1/4{145 Of193 a5 a4 +s-|283 EQ433. 32 MeT
B2 INVIOSC 32 RIT|098 43 PRD|145 7ii84 323 €5 # |290 PRO434 D1 !
76 LBLIOSE 94 +/-099 00 00147 343 RCLj19s s5 02 2 |2%1 2 INVis2S 03 3
I¢ B |052 76 LEL}10O0 -49 PRDjisg O Ogl 19 03 85 + [292 3 FInl43s 00 C
86 STFID52 44 SUM|I01 01 'Di1i14s 7 197 95 43 RilL|293 b BY 437 03 3
0L D1lD54 75 - 102 49 PRDISO 4 198 37 og o0Bl294 7. B [H3g 69 0P
D6 & |055 73 RC#l1o3 02 02/i51 05 193 €5 85+ |29% c' |433 04 04
61 GTO|05& 03 D5|104 - 49 PRD|ISE 9 200 03 32 MiT|295 42 sTD|344 DY 440 . 3200ET
42 STOIOS7 55 =+ Q105 D3 03[i53 S 34 95 .= 1297 07 71345 ROVi4dL 69 OF
¥e LBLIOS8 03 3 [106 43 RCL|1S4 O 55 68 0P 1298 43 RCL{396 RDY 442 D6 0Oo
18 £* 1069 05 5. 10Tt OS5, ¢ 0z 10 10(299 03 N34T ADYI443 91 R/S
22 INYI060° 01 I 168 42 STO|IS6 94 a5 &5 X o0 55 + |348 LBl (444 7& LBL
76 LBLIDGL 07 @109 08 Os(i57 0 £2 S 3P WiTI201 02 2 {349 PED445 14 T
I'S 0 D62 0 1 i =3 %2 158 6 (1] 50 dxilaoz 95 .= 350 Bs51446 42 85TO
86 STE|063: 03. 3 111 158 34 22 THVI303" 42 5Th|35 LBL447 D01 D1
01 o1@e4 02 2 |112 160 42 45 Y I304 0B OF B 448 32 RIT
B8 "81065.  OF ¥ 113 3161 5 DS U3 3 [385 B + STDM49 . 01
76 LBLIOSS 69 OF (114 152 =18 32 85 + [306 83  ( p4450 83 3 )
42 ETOIOGY 04 0%115 53 21 2 ZERCL{ZAT ' 33 %= RITH51 Q0 O :
42 stolees 02 2 |iis 4 212 g 08 0% 85 + { ja52 “o5 - |
02 021069 95 = |§17 53 213 05 &% OF 3 3. 69 0P |
73 RE#|070 92 RIViiiS 65 214 22 10 .10 1] cd 04
02 0SiDfl 6% OP 19 67 06 0D&215 4+ 5 3 32 KiT
o& 5 68 55 <7|216 ' G6 43 aF &9 0P

2 T B9 D3 3:|217? &5 o0s o0& 06 |
2 Z 122 e R S L T 50 RnIT! 94 krs
3 0%  B9i23 71 3. RELZ19 95 22 P 76 LBL
7 02 2 124 72 07 Of22n - 32 a5 41 4] 190k
& 04 ~4 li125 Tt MO e ity X LT S TR 0z 5 41 #8) 42 =10
3 Pz 3 lize 74 54 ) lz222 ps 75 ¥ 0 56 4|41 LEL| O [ 1]
il 00 0 |127 53 ¥D €5 %ie23 22 30 95. = |367 41 B | 32 %
u 0 1 1128 04, .4 26 S33¢Xe 24 7% 27 75 42 5TOi3R2 1181 sT0) o5
Bt 032 Ba8% w5 F AT 9 = 100N I 27 43 06 D6|389 41 e 02 3
23 02, 2 #90) 43 RCLAZY 29 Cp (226 32 27 a7 3 REL|370 41 N oo 0
e 02 .2 35 -00- polif9. 7 GE227 76 27 95 06 066|371 41 $ 5 D T
= 63 BF 11322 54 3/ |18B0 "39' COSIZ228"-38 7 4z 5. ¥ 1372 02 B2{320' 03 3 69 0OF |
; 04 041133 22 INV[ISL1 34 +--|229 43 0S 43 REL|373 45 Pla2i -6 0 e 04|
4 43TRCLII34 44 SUMI82 34 I3 [230 08 5 g 07374 B2 03 a4 3 32 XiT
= BS 091133 06 DEJIE3 .82 KiT[2 T 85 & [375 &% 0P &3 OP |
34 &2 0P 136 55 ='|184 43 35 a3 43 RCL|376 o4 0e 06
32 06: 06137 94 +--{185 @8 321 4z e 08377 S 91 R/S
76 Q90" 66 PRUH3S 42 sTOlisS 32 61 [l 6. - [3r8 61 670
43 RCLIODY [« 32 KITH39 05 05187 22 {1} a5 43 RCL {79 s € =5y |
34 T4 1092 92 RTW[{40 43 RCL 122 37 75 53 05 . 05{320 |
87 IFF1093 76 LBLi41 07 o789 32 29 23 s - i
01 QD94+« 10 EY 42 55 <= [190 22 34 T 75 43 RCL|382
44 SUNID9S 42 ROL[i43 03 3 191 45 44 43 RCLIZ3S 01 01383 ‘

*Note: Key in steps 376 and 377 by pressing STO 82 STO 08, backstep (BST) and delete (Del) the two STO instructions. Then
single step (SST) to location 378. Steps 381 and 382 can be keyed in a similar manner using STO 82 STO 18.




TEXAS INSTRUMENTS PRESENTS

Three new libraries have been produced by Texas Instruments and are now available through PPX-59. To order, simply
write the library’s name and catalog number on your order form and include your check or money order, plus $1.00 postage

and handling, and your state’s applicable sales tax.

ELECTRICAL ENGINEERING LIBRARY $35.00

(Order By Cat. No. 9AN038)

Phase-locked loops. Finds natural frequency, damping
factor, loop-noise bandwidth and filter component values
for either passive or active phase-locked loops.

S—>Y Parameter Conversions. Transforms a set of S(Y)
parameters to a set of Y(S) parameters.

Complex Arithmetic. Given two complex numbers Xand Y
the following operations are performed: X + Y, X - Y, X = Y,
XY, ¥ 5 VY adleg, X

Complex Functions. Evaluates the following functions fora
complex number X: polar representation (r,6) of X, rectan-
gular representation (a+ bi) of X, X2, V' X, 1/X,e* andIn X.
Complex Trigonometric Functions. Given a complex num-
ber X the following functions and inverses are evaluated: sin
X, cos X, tan X,

Ratio Conversions. Computes remaining three quantities
with one of the following givens: decibels, nepers, power,
voltage.

Signal Detection. Computes the remaining quantity when
given any two of the following: signal to noise ratio, prob-
ability of detection, probability of false alarm.

Roots of a Polynomial. Uses a Lin-Bairstow method to find
all roots, real and complex.

Chained Multiplication of Polynomials. Performs a chain
multiplication of polynomial-functions in one variable.
Reactance Chart. Simulates a standard reactance chart.
Series-Parallel Impedance Conversions. Converts a parallel
resistance and reactance combination to series and vice versa.
Lowpass, Highpass and Bandpass Filters. Computes com-
ponent values in the design of second order multiple feedback
active lowpass. highpass and bandpass filters. Also com-
putes parameters for Butterworth and Tchebysheff filters.
Convolution. Given the impulse response for a linear sys-
tem, uses the convolution integral to find the system’s out-
put for an input waveform.

Root Loecus Calculations. Given the open-loop poles and
zeroes of a linear feedback system, computes the following
root locus parameters: asymptote intersection point, asymp-
tote angles, departure angles from complex poles and arrival
angles at complex zeroes.

Discrete Fourier Transform. Transforms a time series of up
to 32 points to the frequency domain and vice versa.
Smith Chart Calculations. Performs various transmission
line calculations equivalent to graphical constructions on
the Smith Chart.

Network Analysis. Computes frequency response of a gen-
eral linear network made up of resistors, capacitors and in-
ductors given starting and ending frequency and numbers of
intervals desired.

AGRICULTURE LIBRARY
(Order By Cat. No. 9A0040)

Metric Conversion. Converts weight and temperature meas-
urements.
Batch Mix. Calculates quantities of ingredients for x sizes of
total mix.

$50.00

Beef Cow Ration Analyzer. Determines the nutrient re-
quirement of gestating and lactating beef cows and compares
them to the nutrients contained in a given ration.

Feedlot Ration Analyzer. Projects from a given ration the
average daily gain, cost per pound of gain, amount and type
of protein supplement required, and the amount of calcium
and phosphorus supplied.

MP and UFP Determination. Calculates metabolizable
protein and urea fermentation potential values for feedstuffs
and supplements.

Dairy Ration Balancer. Calculates grain feeding require-
ments necessary to supplement different levels of milk pro-
duction on various forage feeding programs for dairy cattle,
Swine and Poultry Ration Formulation. Provides amounts
of ingredients required for specified protein or lysine levels.
Also calculates percent protein, lysine, calcium, phosphorus
and amount of metabolizable energy per pound.

Swine and Poultry Ration Analysis. Calculates the average
composition of up to seven nutrients for any number of
ingredients that are used in a ration or formula.

Relative Value of Swine Feed Ingredients. Uses the prices of
corn, soybean meal and dicalcium phosphate to determine
the competitive value of other feedstuffs as sources of
energy, lysine and phosphorus.

Gestation Management. Uses breeding date to calculate
expected birth date, and upcoming management practice
schedules,

Beef Weaning and Yearling Weight Adjustment. Adjusts
weaning weights to a 205-day basis and yearling weights to
365 days. Any birth weights and age of dam adjustment
factors can be utilized.

Cow-Calf, Ewe or Feeder Pig Production Work Sheet. Per-
forms an economic analysis of the beef cow-calf, ewe and
feeder pig production enterprises.

Cattle, Pig or Lamb Feeding Work Sheet. Performs an eco-
nomic analysis of the cattle feeding, lamb feeding and the
feeder pig finishing enterprises.

Land Purchase and Farm Loan Analysis. Performs a land
purchase, financial and economic analysis. Also evaluates
three types of loans commonly used by farmers.

RPN SIMULATOR
(Order By Cat. No. YA0039)

Requires TI Programmable 59. Enlarge your collection of

T1 Programmable 59 software by quickly converting pro-

grams written in Reverse Polish Notation. This library, with

the aid of the PC-100A /C, lets you convert most RPN pro-

grams in three easy steps.

+« Enter the RPN keycodes and watch your PC-100A/C
print the corresponding T1-59 keystrokes in a program
listing format.

o Key the program back into your T1-59 and record it on
magnetic cards for future use.

o Execute the program on your TI-59. Programs included
in this library act as subroutines which simulate RPN
instructions,

$35.00




FROM THE ANALYST'S DESK (cont'd.)

e Mr. Jared Weinberger of Bologna, Italy, has passed
along the following example of an Op 10 (signum function)
application. Using Op 10 enables you to obtain an non-
branching (t register is not used) solution for sequence pro-
cessing problems, thus saving program steps and memory
registers. One example of a sequence processing problem is
the bank service charge problem mentioned in the Personal
Prpgramming Manual (pages 1V-93-98).

The problem states that, as a manager of a prominent
local bank, you need a fast and easy method of determining
the service charge for the customers who have accounts with
your bank.

The service charge is based on the following rates:

$0.10 per check for the first five checks (1-5),

$0.09 per check for the next five (6-10),

$0.08 per check for the next five (11-15),

$0.07 per check for each check over 15.
Mr. Weinberger's program consists of only 33 steps as
follows:

Enter the number of checks and press A to calculate the
service charge.

How does Op 10 apply to thissolution? First, remember
that Op 10 assigns the signum function to the value of x
currently in the display register and responds with the
following:

display register display

value x response
x>0 1.
x=0 0.
x<0 -1.

The algorithm used in Mr. Weinberger's solution is basically

the same as the one used in the Personal Programming

Manual’s solution. This algorithm is: Multiply the number

of checks by $.10 and then substract $ .01 for the number of

checks over 5, 10, and 15. In the Op 10solution, the subtrac-
tion sequence (LBL A”) is performed three times regardless

of the number of checks. This sequence is (in essence): -5

INV SUM 00 RCL 00 x .01 (register 00 is used to store the

number of checks). LBL A is used to perform the sequence

three times.

Complications arise whenn -5, n- 10, orn - 15 result ina
negative number, where n is equal to the number of checks.
In each case, $ .01 should not be subtracted. The following
guidelines determine when the subtraction should take
place:

(1) If the contents of register 00 are negative, the product of
RCL 00 x .01 should be multiplied by 0. The sequence,
RCL 00 x (Op 10 + 1) provides the necessary zero for this
multiplication. The result is that no subtraction takes
place.

(2) If the contents of register 00 are zero, a correction need
not be made (the multiplication takes care of itself).

Again, no subtraction takes place.

(3) If contents of register 00 are positive, the product of
RCL 00 x .01 should be multiplied by 1. However, as
steps 021-026 result in multiplication by 2 rather than I:a
correction must be made. To do this, RCL 00 x .01 must
be changed to RCL 00 x .005. This is accomplished by
dividing RCL 00 by 200 (thus saving one step). In this
case, the following subtraction takes place: $ .01 is sub-
tracted x times, where x is equal to the total number of
checks greater than 5, 10, and 15.

In this short example, we saved six steps and one memory
register, and avoided use of the t register (compared to the
manual’s solution). We hope that this has given you some
food for thought!

» PPX member, Mr. Jim Roe, has discovered a way to
extend the Memo Pad program, PPX #908016 (or LE-10),
to print all characters, not just those on a telephone pad. Six
program steps need to be added to the program listing of
PPX #908016:

2
=
=
S
e
=
o

If you have the Leisure Library, the program must be down-
loaded into calculator memory, the above steps added, and
then recorded on a magnetic card for future use. Download-
ing is explained in your Personal Programming Manual,
page I11-4.

After including the six additional steps. any special char-
acter can be added to the memo pad message by two user
instructions:

(1) Enter the code of the character from the table on page
V1-7 of your, Personal Programming Manual.
Press EY

(2) For example, let’s print out the word hello followed by
an exclamation mark.

Enter Press Display Comments
SBR CLR 20.
19.
18.
{7
16.
15.
14. !
20. Prints Hello!
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Texas Instruments for TI-59 owners. You are
invited to submit items you feel are of general
interest to other TI-59 users. Inputs should be
limited to 3 double-spaced typed pages. Please
forward your newsletter inputs and any ques-
tions to:

TEXAS INSTRUMENTS PPX
P. O. Box 53

Lubbock, TX 79408

Attn: PPX Exchange Editor
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