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EQUIPMENT AND SOFTWARE PURGHASED FROM A BADIC SHACK
COMFPANY-QWNED COMPUTER CENTER, RETAIL STORE OR FROM A RADIO SHACK
FRANCHISEE QR DEALER AT ITS AUTHORIZED LOCATICN

LIMITED WARRANTY

CUSTOMER OBLIGATIONS

A.

B.

CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the "“Equipment'),
and any copies of Radio Shack software included with the Equipment or licensed separately Ethe "Software™)
meets the specifications, capacity, capabilities, versatility, and othsr requirements of CUSTOMER.

CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which
the Equipment and Softwarg are to function, and for its installation.

H. RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

A,

For a period of ninety (90) calendar days from the date of the Radio Shack sales document received upon
purchase of the Equipment, RADIO SHACK warrants to the uri?inal CUSTOMER that the Equipment angd the
medium upon which the Software is stored is free from manufacturing defects. THIS WARRANTY IS ONLY
APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT 8Y THE QRIGINAL CUSTOMER FROM RALDIO
SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES

AND DEALERS AT ITS AUTHORIZED LGCATION. The warranty is void if the Equipment's case or cabinet has

been opened, or if the Equipment or Software has been subjected to improper or abnormal use. If a
manufacturinﬂ defect is discovered during the stated warranty period, the defective Equipment must be returned
10 a Radic Snack Computer Center, a Radio Shack retai! store, participating Radio Shack franchisee or Radio
Shack dealer for repair, along with a copy of the sales document or lease agreement. The original CUSTOMER'S
sole and exclusive remedy in the event of a defect is limited to the correction of the defect by repair,
replacement, or refund of the purchase price, at RADIO SHACK'S election and sole expense. RADIO SHACK has
no obligation to reElace Or repair expendable itemns.

RADIQ SHACK makes no warranty as to the design, capability, capacity, or suitability for use of the Software,
basis, without warranty. The original
S exclusive remedy, in the event of a Software manufacturing defect, is its repair or replacemant

gxcept as ﬂrr:wided in this paragraph. Software is licensed on an "AS |
CUSTCMER'®

within thirty (30) calendar days of the date ¢f the Radio Shack sales document received upon license of the
Software. The defective Software shall be returned to a Radio Shack Computer Center, a Radip Shack retail
store, participating Radio Shack franchisee or Radio Shack dealer along with the saies document.

Except as provided herein no employee, agent, franchises, dealer or other perscn is authorized to give any
warranties of any nature on behalf of RAGID SHACK.




Except as provided herein, RADIO SHACK MAKES WO WARRANTIES, INCLUDING WARRANTIES OF
MERUCHANTABILITY OR FITNESS FOR A PARTICULAR PURPQSE.

Some states do not allow limitations on how fong an implied warranty [asts, so the above limitation(s) may not
.apply to GUSTOMER.

LIMITATION OF LIABILITY

A.

D.

EXGEPT AS PROVIDED HEREIN., RADIO SHACK SHALL HAVE WO LIABILITY OR RESPONSIBILITY TO
CUSTOMER OR ANY OTHER PERSON QR ENTITY WITH RESPECT TO ANY LIABILITY. LOSS OR DAMAGE
CAUSED QR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY "“EQUIPMENT" OR "'SOFTWARE™ SOLD,
LEASED, LICENSED OR FURNISHED BY RADIQ SHACK. INCLUDING, BUT NOT LIMITED TO, ANY
INTERRUPTION OF SERVICE, LOSS GF BUSINESS OR ANTIGIPATORY PROFITS OR CONSEQUENTIAL
CAMAGES RESULTING FROM THE USE OR OPERATION OF THE “EQUIPMENT QR "SOFTWARE". IN NO
EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS, OR ANY INDIRECT, SPECIAL, OR
CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER
ARISING QUT OF OR CONNECTED WITH THE SALE, LEASE, LICENSE, USE OR ANTICIPATED USE OF THE
“EQUIPMENT" OR "“SOFTWARE"'.

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER

FOR DAMAGES INCURRED BY CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY

CUSTOMER FOR THE PARTICULAR “EQUIPMENT" OR "'SOFTWARE™ INVOLVED.

EAEID SHACK shall not be liabie for any damages caused by delay in delivering or furnishing Equipment and/or
OTtwWare. :

o action arising out of any claimed breach of this Warranty or transactions under this Warranty may be brought

more than twa (2) years after the cause of actior. has acerued or mare than four (4) years after the date of the

Radio Shack sales document for the Equipment or Software, whichever first oocurs.

Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above

limitation(s) or exclusion(s) may not apply to CUSTOMER.

RADIO SHACK SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER a non-exclusive, paid-up license to use the RADIO SHACK Software on one
Enmputer, subject 10 the following provisions:

Except as otherwise provided in this Software License, applicable copyright laws shall apply to the Software.
Title to the medium on which the Software is recorded (cassette and/or diskette) or stored ?HDM} i3 transferred
to CUSTOMER, but not title to the Software.

CUSTOMER may use Software on one host computer and access that Software through one or more terminals if
the Software permits this function. CONTINUED
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CUSTOMER shall not use, make, manufacture, or reproduce copies of Software except for use on one computer
gn?tis i5 specifically provided in this Software License. Customer is expressly prohibited from disassembling the
aftware.

CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if
additional copigs are required in the operation of gne computer with the Software, but only to the extent the
Software allows a backup copy to be made. However, for TRSDOS Software, CUSTOMER is permitted to make a
limited number of additional copies for CUSTOMER'S own use.

CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one
copy of the Software for each one sold or distributed. The provisions of this Software License shall also be
applicable to third parties receiving copigs of the Software from CUSTOMER.

G. All copyright notices shall be retained on all copies of the Software.

APPLICAEILITY OF WARRANTY

A.  The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a
gale of the Equipment and/or Software License to GUSTOMER or to a transaction whereby RADIO SHACK sells or
conveys such Equipment to a third party for lease to CUSTOMER.

B. The limitations of liability and Warranty provisions herein shall inure to the benefit of RADIQ SHACK, the author,
owner and:or licensor of the Software and any manufacturer of the Equipment sold by RADIO SHACK.

STATE LAW RIGHTS

The warrantigs granted herein give the original CUSTOMER specific legal rights, and the orlginal CUSTOMER may
have other rights which vary fram state to state.




Math Pak | Program:
€ 1982 Tandy Corporation.
All Rights Reserved.

Math Pak | User's Manual:
11982 Tandy Corporation.
All Rights Reserved.

Reproduction or use, without express written permission from
Tandy Corporation, of any portion of this manual is prohibited.
While reasonable efforts have been taken in the preparation of
this manual to assure i1s accuracy, Tandy Corporation
assumes no liability resulting from any errors or omissions in
this manual, or from the use of the information contained
herein.

Please refer to the Software License on the inside front cover
of this manual for limitations on use and reproduction of this
Software package.

10987654321
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Introduction

Math Pak | consists of five programs:

Program

TRIANGLE
COMPLEX
VECTOR

ADVMATH

PCALC

Description

Solution of triangles

Complex arithmetic

Vector arithmetic

Advanced trigonometry and
exponentials

Polynomial math and calculus

The functions of these programs are:

TRIANGLE -_Enlves for the three common unknown

COMPLEX

triangles {side-side-side, side-angle-
side, angle-side-angls) and can alsc
solve for triangtes based on three
Cartesian coordinates., TRIANGLE
solves for all sides and angles in any
angular unit (degrees, radians, or
grads), calculates area, ang tests for
equilateral, right, Isoscoles, obtuse, and
acalene properties.

Provides for the most common complex
number arithmetic operations; addition,
subtraction, multiplication, division,

VECTOR

ADVMATH

magnitude calcutation, conjugatlon,
naturat logarithms, natural antilogs (s
raised to complex powers), sines,
cosines, arc alnes, and arc cosines.
Chain operations are aliowed.

Provides most common vector
operations in three dimensions, in both
rectangular and spherical coordinates:
addition, subtraction, det product,
crass product, angle between two
vactors, and direct conversion of a
vector between rectanguiar and
spherical ¢coordinate systems. Chain
operations are allowed. The mode may
ke changed between spherical and
rectanguiar at any point during program
execution without adversely affecting
intermediate results.

Provides 24 common trigonometric and
hyperbolic functions in degree or radian
measure. (Hyperbolic functions must be
measurad in radian units.} it also
provides logarithms t¢ any base, as waell
as an exponentiation function that can
raise negative numbers to positive or
integral negative powers. Chain
operations are allowed.



PCALC Provides common polynomial functions
and calculus sclutions for polynomiais
up to ninth order. thcluded are
evafuation of the polynomial at any
point, calculation of an integral
between any two points, and Newtonian
root search.

At the end of each section of the manual are
descriptions of the program variables. These may be
useful if you want to examine intermediate results.

Backing Up Your Programs

The first thing you should do as owner of the Math
Pak | package is make a copy, or backup, of your
program tape(s). This assures that you will not lose
important program information due to accident or
mishap. Detailed instruct/ons for making a backup
are in Appendix A.

Using User-Defined Keys

The Pocket Computer-2 gives you a msans of
customizing the keyboarg to fit your specific neads.
The keys (F 1 through TF 6 . can be defined to
automatically perform special functions {such as
changing the sign of a number) or represent a
constant or other number you frequently usa. Using
user-defined keys can save time and make entries
easier,

For example, in the ADVMATH program, you can
quickly calculate &2 by defining the TF 1_ key to
represent 2.718281828. When you run the program
and are asked for the base number, you may then
press (F_1 ) to generate the constant 2718281828

instead of typing in the entire number manually.

For detailed instructions on setting up the
user-defined keys, please refer to your Pocket
Computer-2 Owner’s Manual.



Triangle Solutions

TRIANGLE can solve triangles and test them for
certain properties, given any of four data sets:

¢ The lengths of three sides (885, side-side-side)

* The lengths of two sides and the size of the
included angle {(SAS, side-angle-side)

* The length of one side and the sizes of the angles
on each end of that side (ASA, angle-side-angle)

* The locations of the three vertices of a triangle in
Cartesian (rectangular) coordinates

When provided with any one of these data sets, the
program wilt calculate al! unknown sides and angles,
calculate the triangle's area, and test the triangle for
equllateral, Isoscoles, right, scalene, andfor obtuse
properties.

All calculations are carried out at the maximum
avallable precision, which is generally nine or more
signlficant digits. All results are displayed to ten
digits, although to allow for the small errors inherent
in some functions, sides and angles are rounded to
seven digits in logical testing for being right,
equilateral, atc,

The three sides of the triangle are A, B, and C. The

angle cpposite any side has the name of the side, so

angle A is opposite sigde A and lies between sides B
and C.

SIDE A

SIDEC

Caiculations may be made using any angular units:
degrees, radians, or grads. However, if the angular
mode is changed, the program must be restarted,.



To load the TRIANGLE grogram, insert the tape in the
recorder and press the "Play™ key. Turn the computer
on, make sure the mode is set to RUN, then type:

and press (ENT E A). After the prempt sign {>)
appears, type! (RI(UIN and press (ENTER .

Mote: To start the program without losing any data in
the Pocket Computer |I's memory, or to start
over after changing the angular mode, press
(DEF)NSPAGE, instead of using the RUN
command.

The program’s name |Is displayed, along with a
copyrlght notice. Next, the menu appears,
corresponding with function keys on the computer
diractly beneath each eoption listed on the screen:

TRIANGLE SOLUTIONS
Copr. 1982 Tandy Corp.
555 SAS ASA 3PT END

To soive a triangle for which the lengths of the three
sides are known (SSS), press (F 1.

To solve a triangle for which the lengths of two sides
and their inciuded angle are known {SAS), press
F2.

4

To sclve a triangle for which two angles and the
length of their included side is known (ASA), press
(F3).

To solve a triangle for which the vertices'
coordinates are known {3PT), prass (F 4.

To exit the TRIANGLE program, press F 5 .

Atfter completion of any problem, TRIANGLE wi

return to the menu, and you may choose another
optlon.

Note: To prevent the display frem returning to the
menu while you are viewing a solution, press
and hald down any key other than (ON
(BREAK)). The display freezes as long as you
held down the key and returns 1o the menu
when the key is reieased.



SSS Option

Press (F_ 1) to solve a triangle for which the lengths
of the three sides are known. The program asks for
the sides’ lengths, in order A-B-C. Type the langths
of the sides, pressing after each entry.
The display then lists the three angles and the
characteristics of the triangle. Afterward, the menu
reappears.

SAS Option

Press "F 2 to sclve a triangle for which two sides
and their included angle are known. These are
assumed to be sides A and C and angle B, The
program asks for the length of side A, the angle B,
and the length of side C. Type the answers, pressing
(ENTER) aftar sach answar. After solution, the
program displays the two unknown angles and the
unknown side, the triangle’s characterlstics, and then
returns to the menu.

ASA Option

Press (F 3 to solve a triangle for which one side and
the two angles adjacent to that side arg known.
These are assumed to be angles A and C and slde B.
The program first asks for angle A, then side B, and

finatly angle C. Type the answers, pressing :
"ENTER) after each answer. After solution, the .
program displays the unknown angle and the two

unknown sldes, the triangle's characteristics, and

then returns to the menu.

3 Points Option

Press [F 4 if the coordinates of a triangle’s vertices
are known.. TRIANGLE assumes the three vertices are
called A through C and that sach has cocrdinates
(X,Y). Angle A is that associated with vartex A, etc.
The program asks for vartex A's X and Y coordinates,
vertex B's coordinates, and vertex C's coordinates.
Type the answer {0 each question, prassing
(ENTER) after 2aach answer. The program solves for
all three sides and all three angles, and displays the
solutions and triangle characteristics before
returning to the menu.

Examples

Note: All exarnples for this section are calculated in
DEG mode.

1. Solve a triangle with known slde lengths of 8, 6,
and 11,



Computer displays:

>
TRIANGLE SQOLUTIONS
Copr. 1982 Tandy Corp,
SSS SAS ASA 3PT END
Side A7__

Side B?__

Side C7__

Angle A = 45.2071663
Angle B = 32.16720861
Angle C = 132.6356251
Area = 2341874249
Qbtuse

Scalene

SS85 SAS ASA 3PT END

You type:
MITDMNIENTER)

EENTERS
(BIXENTER)
T ERTER:

2. Solve a triangle in which side A = 10, sida C =
12, and angle B = 45 degress.

Computer displays:

S55 SA5 ASA 3PT END
Side A?__
Angle B7__

You typa:

F2)
(D@ ENTER)
(G IENTER)

Computer displays:

Side C7__

Side B = 861941834
Angle A = 55.12133308
Angle C = 79.87866692
Area = 42.42640687
Scalene

555 SAS ASA 3PT END

You type:

O @DERTER

3. Solve a triangle with a side of 12.7 and two
adjoining angles of 4@ degrees and 35 degrees.

Computer displays:

555 5AS ASA 3PT END
Angle A7__
Side B7__

Angle C7__

Angle B = 1@5

sSide & = 8,451376307
side © = 7.541387282
Area = 30.781659043
Obtuse

scalene

S55 SAS ASA 3PT END

You type:

(F3]

@ ENTERD
2T
(ENTER)
(BENENTER)




4. Solve a trlangle whose vertices are at points {(3,7),

(-1.5,7), and {(17,-4).

Computer dispiays: You type:

555 SAS ASA 3PT END F &)

Vertex A X—coord?__ (3NXENTER)

Verlex A Y-coord?__ (I ENTER

Vertex B X-coord?__ D ERER T3
(ENTER)

Yertex B Y-coord?__ ‘FTIENTER)

Vertex C X-coord? AT H{ENTER)

Vertex C Y-coord?__ & {ENTER)

Side A = 21.562324325

Side B = 17.80445381

SideC = 4.5

Angle A = 141.8427736

Angle B = 30.73b48761

Angle C = 7.421738869

Area = 24.745999%4

Cbtuse

Scalene

8355 SAS ASA 3PT END (F 5 {to exit the
programj

ot

Variable List

A B C.— Sides A,B,and C
D,E, F— Angles A, B, and C
G, H, |, J, K, L — Vertex Coordinate Holders
G, H — Vertex A
,J — Vertex B
K, L — Vartex C
N — Logical Valtue During Testing of Trlangle
X — Mode-Constant Right Angle
Y — Mode-Constant 18¢-Degres Angle
Z — Dummy



Cumplax Arithmetic

COMPLEX allows complex numbers to be added,
subtracted, multiplied, dlvided, or conjugated. It also
allows calculatlon of natural {base-e) logarithms,
natural antilogarithms, sines, cosines, arc sines, and
arc cosines. Thase functions may be used In
conjunction with the program’s chalning capability to
complete almost any calculation using complex
numbers.

Note: This program starts and runs only in RADIAN
mode. All trigonometrical and exponential
functions assume radian input and dlsplay
radian results. Attempting to reset the mode to
DEGREE or GRAD will resuit in Inaccuracies in
trigonometrical and exponential functions.

To load Complex Arithmetlc, set tha Remate switch
of the Printer/Cassetta Intarface to ON. insert the
tape in the recorder, and press the “Play” key. Turn
the computer on, make sure the mode is sat to RUN,
then type:

@ ADC o E) OMI PO ) B30

ang press (ENT E R.. After the >» appears, start the
program by typing: (B (U N) and pressing
(ENTER.

Nots: To start the program without losing any data in
the Pocket Computer-2’'s memory, press
(BEF &P ACE) instead of using the RUN
command.

First, the program title and copyright notice wlll bs
displayed, and next the command prempt, > Ready,
will appear. Select the operation you want to parform
by pressing the associated key:

—+ . to ADD

- to SUBTRACT

(w0 to MULTIPLY

(7 to DIVIDE

(G ) 1o CONJUGATE

Z ) to celeulate MAGNITUDE
T ) to calculate LOGARITHM
X to calculate ANTILOG
(F ) to calgulate SINE

G 10 caleculate COSINE

"H° to calculate ARC SINE
(J) to calculate ARC COSINE
(= to REDISPLAY LAST ANSWER
(@) to exit the program

Pressing any other key will dleplay the arror
message: UNDEFINED OPERATION. Teo clear this
message, press _ENT ER.. > Ready will appear, and
you can choocse an optlon.



COMPLEX uses the rectangular notation convention in
the form {A + Bi). The same input routing is used for
all operations. The first question is: 1st number
real?__. Enter the real portion of the first number.

MNext is: 1st number imaginary?_. Raply with the

imaginary part of the first number. If the chosen
operation is menadic (one that requires only one
operand), tha Input routine will end at this point.

Note: You may usa the result of the last computation
ag an operand by pressing (ENTER. IN
response to 1st number real?__. If this is done,
the input routine will Igad the result of the last
computation as the first operand of the new
operation and skip to 2nd number real?__.

Next comes Znd number real?__ and 2nd-number
imaginary?__. When all data has been entered, the
computer will beep once when the answer |5 ready
and display the result with the real portion on the left
haif of the display and the imaginary portion on the
right. Press (ENTE R t¢ return to the > Ready
prompt.

The second number may be kept unchanged, in
whele or in part, by pressing "TENTER_. In response
to Znd number real?__ andior 2nd nurnber imaginary?_.
in either case, when "TENTE R is pressed, tha old
value of the number asked for will be displayed
briefly and retained.

In computing conjugates and magnitudes, only ¢one
operand s used. Press (ENT ER  in résponse to st
number real?__ to use the last result as the operand.
Otherwise, enter the number normally.

When computation ts complete, the resuit will be
displayed, with the real portion on the left half of the
scresen and the imaginary portlon on the right. Press

"ENTER to return 10.the > Ready prompt.

Examples

1. Add {3 + 4i)and {2 - 1}.

Computer displays: You typa:

> Heady ¥

Add

1st number real?__ (B ENTER)
1st humber imaginary?__ (A ENTER
2nd number real? _ (2 ENTER)
2nd number imaginary?__ (- ANENTER.
5 3 (ENTER.

= Ready



2 Divide (2 + i) by (1 = 2),

Computsr displays:

> Ready

Divige

1st number real?_

1st number imaginary?__
2nd number real?__

2nd number imaginary?__
@ 1

» Ready

You type:
)

(DENTER)
(DENTERD
(D(ENTER)
CI@RIENTER) .
(ENTER)

3. You can combine the functions avaiiable In this
program to parform many other types of
calculations. For example, you can raise a complex
number to a complex power. Recall that if you take
the log of the flrst number, multiply that by the
second, and raise e to the resulting powesr, you
have effectively raised the first number to the
power of the second number. The following
example shows how this works: raise 1 + 2| to the

2i power.

10

Computer dispiays: You type:

» Ready (LD

Logarithm

lst number real? _ (AXENTER)
1st number imaginary?__ (2 (ENTER)

8.047189E-@1 1.107148718 (ENTER)

> Ready (*)

Mulitiply

1st number real?_ ERN F

Znd number real?__ (B ENTER.
2nd number imaginary?_ (ZHiENTER,
~2.214297436 1.609437%12 (ENTER)

= Ready X

ghZ

1st number real?__ (ENTER.

-4,219778E-03 1.091486E-Ql (ENTER)

> Ready () (to exit the
program)

s

With this method and the COMPLEX program's easy
chaining ability (as demonstrated above), it can
complete practically any calculation.

Note: Nect all complex math problams have unique
answars, Operations such as logarithms have
muitiple, but squally correct, sclutions; hence,
when this program conducts extraction cf logs
or inverse trigonometric functions {(which use



'

logarithma), the answer may not be the obvlous
one. Usually it will be—but the answer will
always be a correct one. Just remember that It
may not be the correct answer for whigh
you've been searching!

Algorithms Used in Computations

The fellowing algorithms are used:

Conjugation: (A + Bi}» = (A-Bi)

Magnitude: 4/(AA + BB)

Addition: (A+Bi}+{C+Di) = (A+C)+ (B + D}

Subtractlion: (A + Bi}~{C + Di} = {A-C) + (B-D}i

Muitiplication: (A + BI}C + 0i) = (AC-BD) + (AD 4 BC) |
AC + BD BC-AD

Division: (A + Bi} / (C+ Di) = + -

CC+ DD CC+DD

8 to the z: slA+8() ~ pAcos(B} + gA sin(Bil

Sine: sinfA + B)) = (gin{A)e-8 + eB))/
2 + (sIn{A)e® - 8™B) 2i

Cosine: cos(A + Bl) = (cos(A)e-B +eB))/{
2 + (sin{A){e-B-aB)) 2

Arc sine: asin{Z) = -i Ln{i(Z+ AMZZ-1))

Arc cosine: acos(Z) = -1 Ln(Z + AfZZ-1))

When the result of the last computation is used as
an oparand, it is used as the first operand {A + Bi In
the algorithms).

Va_riabla List

A—New Number Rsal

B—New Numbsr Imaglnary

C—0Id Number Real

D—Qld Number Imaginary

£, F, G, H—Intermadiate Result Holders

|—Error-Present Flag in Extraction of Logs

J—Rsturn Flag for Single~-Operand Input

K—QOperation Flag in Are CosinefAre Sine
Calculat/on

H



Vector Arithmetic

This program will perform most common vector
operations in three dimensiens. It can use either
rectangular or spherical coordinates, and in the
spherical modea can use radian.adegree, or grad units
cf arc.

To load VECTOR, set the Remote switch of the
Printer/Cassette Interface to the ON position. Insert
the tape |n the recorder and press the “'Play’’ key.
Turn the computer on, make sure the mode |s get to
RUN, then type:

OOCOED @ ECTMOEC

angd press (EN T E R ). After the prompt sign {>}
. appears, type: (AU N: and press (ENTER ..

Note: To start the program without losing any data in
the Pocket Computer-2's memory, press

(DEFISPFATCE] Instead of using the RUN
command.

Tha program will clear itself and start in the
rectangular mode, First, you'll see the program title
and copyright notice, after which the prompt, >
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Ready, will appear. Select the desired operation by
pressing single keys, The operations are as follows:

(G )-Ciear Data

(+1—Add

[ = —Subtract

(' —Dot Product

(X —GCross Product

LV i—Angte Computation
(RJ)—Spherical to Rectangular
S _—Rectangular 1o Spherical
M)—Change Mods

(@ )—End Program

The same input routine is used for all operations. In
rectangular mode, the prompts are:

First vector X7__
First vector Y7__
First vector 27__

In spherical mode, the prompts are:
First vectar mag?__
First vector phi?__

First vector theta?__

If needed, the prompts will be repeated for a second
vector to be antered.



The p:rc:-gram will prompt you for any needed
information, display the rasults {when you press

(ENTER. between each displayed answer), and then
return to > Ready. For chained operations, such as a
serigs of additions, press "TENTE R ) to answer the

- firat question (First vector X7 or First vector mag?__}.

This will load the result of the last operation as the
flrst operand.

Clear

Press (. to clear the data used by the program. This
will also reset the mode to rectanguiar.

Add

Press “+ 1 to add one vector to another,

Subtract

Press - 1to subtract one vector from another,

. Dot Product

Fress - ) to calculate the dot product [alsc called
the scalar or inner product) of two vectors.

Cross Product

Press (X to calculate the cross product (also called
the vector product) of two vectors,

Angle Computation

Press (v to calculate the angle between two

-

vactors, -

Spherical to Rectangular
Coordinate. Conversion

Press "R to convert a vector from spher(cal to
rectangular coordinates. This operation is
independant of the set mode and does not affect any
of the temporary results held by the computer.

Note: This routine wlll call the input routine for a
single vector. You must enter the vector you

want to convert in response to the FIRST
13



VECTOK statement. A user arror here will result
in an incorrect answer.

Rectangular to Spherical
Coordinate Conversion

Preas {§) to convert a vector from rectangular to
spherical coordinates. This operation is independent
of the set mode and does not affect any of the
temporary results held by the computer.

Change Mode

Press (M to switch modes from rectangular to
spherical or spherical to rectangular. The new mode
will pe displayed briefly. This operation does not
affect the contents of the accumulator. In
rectanguiar mode, all input and output Is in terms of
X, Y, and Z coordinates. In spherical mode, all input
and output is in terms of magnitude, phi, and thata,
where phi is the counterclockwise angle from the X
axis to the projecticn of the vector on the XY plane
and theta is the angle from the Z axis to the vector.

14
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Examples

Note: Exampies are all calculated in DEG mode.

1.ADd (3x + vy -22)and (x + 2y + Zz).

Computer displays:

> Ready

First vector X7 _
First vector ¥7__.
First vector Z77__
Second vector X7__
Second vector Y7__
Second vector Z27__

X =

Y =3
I=-1
=~ Ready

Yaou type:

(G ENTER.
(1J(ENTER!
- I 2JNENTER]
(1 ENTER]
(2NENTER)
ANENTER)
(ENTER]
 ENTER]

2, Calculate the angle between the previous result

and the vector {X + y - 22).

Curﬁputar displays:

> Ready .
First vector x7__

Second vector X7__
Second vector Y7_

You type:

v
(ENTEHR)
1ENTER)

Computer displays: You typs:
Second vector 27__ - A1 (ENTER)
Angle = 25.06582922 (ENTER)

> Ready

3. Calculate the cross preduct of (X + y + z}and

(@3x - 3y + 22\

Computer displays: You type:

> Ready X

First vector X7?__ TN ENTER)
First vector Y7__ (AN ENTER)
First vector Z7__ ) ENTER)
Second vector X7 _ (A(ENTER:
Second vector Y?_ - B3N ENTER)
Second vector Z7__ 2N ENTER)
X =5 (ENTER)

Y = (ENTERS

Z = -6 (ENTER,

= Ready

15



4, Convert the previous result 1o spherical notation.

Computer displays:

> Ready

First vector X7__

First vector Y?__

First vector Z7__

Magnitude = 7.874097874
Phi = 11.30993247 -
Theta = 139.64089954

= Ready

>

Variable List

AS—INKEY$ Strobe Holder

A—Vector X in Accumulator
B—Vector Y in Accumulator
C—Vector Z in Accumulator

You typs:

&
(1{ENTEHR)
(L6 ENTEHR)
(ENTER.
(ENTEH]

(& (10 exit the
program}

G, H, I, N, Q, P—Tempgrary Helders for Intermediate

Results

J—Current Vector Magnitude

K—Current Vector Phi
L—Current Yector Theta
M—Mode Flag

Q— Return Flag for Single-Vector Input
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X—Current Vector X
Y —Current Vector Y
Z—Current Vector Z



Advanced Trigonometry and
Exponentiation

This program allows the Pocket Computer-2 to
avaluate advanced trigonometric, hyperbelic, and
gxponential functions.

To load Advanced Trig and Exponentiation, set the
Remote switch of the PrinteriCassette Interface to

the ON position. Insert the tape in the recorder and
press the “Play” key. Turn the computer on, make

sure the mode is set to RUN, then type:

(A DRI DI VMDA T ()

and press (ENT &R ). After the prompt sign {>>)
appears, type: (R(U){N)and press JENTER _.

Note: To start the program without losing any data in
the Pocket Computer-2's memaory, press

DEFISPAGE) instead of using the RUN
command.

The program title and copyright notice wlll be
displayed briefly, folliowed by: Select function:. Next,
you'll see the firgt lina of the meanu:

RAD DEG GRAD CLR END

The menu will be dlsplayed line by line, After each
line is displayed, press (ENT ER) t0 5e0 the next
ling, or choose any option you wish by entering its
letter code, no matter which megnu line you are
currently viewing., The menu is as follows:

ADVANCED MATH FUNCTIONS
Copr. 1982 Tandy Corp.
Select function:

RAD DEG GRAD CLR END
SIN COS TAN COT SEC C5C
ASIN ACOS ATAN

ACOT ASEC ACSC

SINH COSH TANH

COTH SECH C%CH

ASINH ACOSH ATANH
ACOTH ASECH ACSCH

LOG XY

17



Each menu r.:lpticin stands for a function. The
ahbraviations and function descrlptions follow:

Abbreviatlon

RAD
DEG
GRAD
CLR
END

Function

Set RADIAN angular mode
Set DEGREE angular mode
Set GRAD angular mode
Clear data

End program

Addition

Subtractlon
Multiplication

Division

Sine

Caosine

Tangent

Cotangent

Secant

Cosecant

Argc Sine

Arc Cosine

Arc Tangent

Arc Cotangent

Arc Secant

Arc Cosecant
Hyperbolic Sine

Myperbelic Coslne
Hyperbolic Tangent

Abbreviation

COTH
SECH
CSCH
ASINH
ACOSH
ATANH
ACOTH
ASECH
ACSCH
LOG
X~y

Modes

Function

Hyperbolic Cotangent
Hyperbollc Secant
Hyperbollc Cosacant
Arc Hyperbolic Sine

Arc Hyperbolic Cosine
Arc Hyperbolic Tangent
Arc Hyperbolic Cotangent
Arc Hyperbolic Secant
Ar¢ Hyperbolic Cosecant
LOG,(x)

Xtothe Y

The 12 cirgular trig functions may be evaluated in
degrees, radians, or grads, as chosen through
program options. The 12 hyperbolic functions are

always evaluated in radian measure, regardless of the

mode. The ¢urrent mode (DEG, RAD, or GRAD) is
dlsplayed near the top left of the Pocket

Computer-2's display.



Changing the Mode

Type the code for the mode you desire: (RICAI(D ),
@ENG), or ([GIRJCAD), and press TENTER .
The new mode will appear in the top left of the

dispiay.

Using the Trigonometric and
Hyperbolic Functions

SIimply call the function by its abbreviation. The
prcgram wlll ask for the number to be evaluated with
the message: Argument?__, and display the answer
when calculations are complated. Prassing

will end the answer display and return to
the menu.

You may reuse the last argument entered by pressing
only (ENTE R ) when asked for the argument. The
program will briefly display: Kept and the c¢ld
argument. You may alsc use the result of the last
computation as the new argument by entaring (&) in
response to: Argument?__.

Using the Logarithm Function

Call it by typing; (T) DG and pressing (ENTER .
The program will first ask: Argument?_. Reply with
the posltive number whose logarithm you want,

followed by (ENT E R ). Next, it will ask: Base?__.
Answer with a posltive number and TENTER ). The
program will then perform the required calculations
and display tha answer.

Exponentiation

This function allows you to raise any positive number
to any power and a negative number to a positive or
Integral negative power. Aftar you type: OC(A YD
and press (ENTER ), the program wlll ask:
Argument?__. Enter the number you wish to
exponentiate. The next question is: Exponent?_,
Reply with the power to which vou wish to raise the
argument. The program will then display the answer.

Permissible Numerical
Ranges for Functions

Entry of an argument for which the function desired
cannot be evaluated will cause the program to
“beep” three times and display ILLEGAL OPERATION,
then return to the menu.
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The following list details the numerical range of

arguments for which each function is deflined:

Functlun'

5IN
COS
TAN
COT
SEC
CsC
ASIN
ACOS
ATAN
ACOT
ASEC
ACSC
SINH
COSH
TANH
COTH
SECH
CSCH
ASINH
ACOSH
ATANH
ACOTH

20

Range Undeflned Points
Within Rangs

No Limits None

Mo Limits Nons

No Limits Pi!2 + n P

No Limits n Pi

Mo Limits PifZ + n Pi

Mo Limits n Pi

ABS(X) <« =1 Mone
ABS(X) <=1 None
No Limits Nane
No Limits Nong
ABS{X) » =1 Nong
ABSX) » =1 None

No Limits None
No Limits None
No Limits None
No Limits @

Mo Limits Mone
No Limits fy

Mo Limits Nong
X >=1 None
ABS(X) < 1 None
ABS{X} = 1 None

Function

ASECH

ACSCH

LOGyix)
A

Range Undefined Points
Within Range

D X <=1 @

Mo Limits B

Xy = 9@ None

X=0or

INT{Y)I=Y Mone

Error Handling

Entry of any undefined operation will result in the
display showing: »«» ERROR »»+« after you answer the
Argument?__ question. Press ZENT E R, 10 clsar this
message and return to the menu.

Attempting to¢ evaluate an impossible function {(such
as division by zero) will result in a display of:
ILLEGAL OFPERATION. Press (ENTE R to return to the

menkL.
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Examples

1, Find the log (base 2) of Pi.

Computer displays:

Select function:

RAD DEG GRAD CLR END__

Argurment?__

Baze?__
165149613
Select function:

You typa:

M O(G(ENTER)
(SHIF T I T
(ENTER]

(21 ENTER.
(ENTER)

2. Find the arc secant of ( 1+ log(2)).

Computer displays:

Select function:

RAD DEG GRAD CLR END__

Select function:
RAD DEG GRAD CLR END
Argument?__

Exponent?__
1.140627015

Select function:

RAD DEG GRAD CLR END

You type:

G L (RIENTER.

X~ Y ENTER,
() L O (G,
(D20 (ENTER)
W 5ENTER]
(ENTER.

AEIENTS
(ENTER)

Computer displays:

Argument?__ ,
Kept 1.140627319
28.751@933%

Select function: .
RAD DEG GRAD CLR END

Variable List

You type:

(ENTER]
ENTER)

(EY NI D) ENTER)

(to exit the program)

A—Result of last calcutation base, in logarithm

calculations

B—Parameter carried intc current calculation
DS—Dummy used for branching
R, S—23ign flags in exponentiation
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Polynomial Math

This program performs basic polynomial math
functions with polynomials of up to the ninth order.
Operations availabie include evaluation of the
pclynomial at a chosen point, calcutation of
derivatives, caloulations of finite integrals, and
approximation of a root near a point by Newton's
method.

This proegram handles all pelynomials as ninth order
using the following format:

Y = K3 DE+ HX + GXE+ FXO+ EX34+ DX3 4 OX24+ BX+ A
Polynomials of order lower than ninth are handled by

setting the higher exponent coefficients equal to
Zerg.
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Running the Program and
Using the Menu

To load PCALC, set the Remote switch of the
Printer/Cassette Interface to the ON position. Insert
the tape in the recorder and press the “Play’ key.
Turn the computer on, make sura the mode is set to
FUMN, then type:

(EoC O A (P AL TN

and press (ENTEH). After the > appears, type:
(RUU)JN. andpress  ENTER .



—

Note: To start the program without 'osing any data in
the Pocket Computer-2's memaory, press
DEF ) SPACE instead of using the RUN

command.

The program title and copyright notice will be
displayed, then the menu will begin:

POLYNOMIAL MATH
Copr. 1982 Tandy Carp.
Select function:

Clear data: K

Set Coefficients: ©
Evaluate Fixy: F
Differentiate: D
Integrate: |

Newtonian root: R

Exit program: X

As each option is displayed, you may select that
option by typing its corresponding letter. You do not
have to press Enter to see the next option—it will be
displaved automatically. At any time during the menu
display, you may choose any menu option, whether
or not it is displayed on the screen at that time.

To display the menu at a faster rate, hold down the
(S P AGE key while viewing the menu. If the menu
reachas the end befare you choose an option, it will
restart at Select function:..

After execution of any menu opticn, the program will
return to the menu.

Clearing the Data

Press (K .. This sets all coefficients to zero. Data
cleared will be displayed, then the program wiil return
to the menu.

Setting Coefficients

This allows you to enter or change the coefficients
A-J and is the means for entering or changing a
polynomial in the program. Press <G at the menu.
The display will show: Coefficient input, then ; Exit w/
null, after which it will ask: Exponent? (@-3)_. Answer
with the exponent whose coefficient you wish to
enter or change. PCALC will display the current value
of that exponent’s coefficient and ask for a new

keep the old (displayed) value. The program will
return to: Exponent? (2-9)_. When you have finished
entering or changing coefficients, press (ENTER . iD
answer to Exponent? (3-9)_, and you will return to the
menu.
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Evaluating the Polynomial at a Point

This option |s selected by entering (F) at the menu.
The program wlll ask: Evaluate Fi(x} at?_. Reply with
the point at which you wish the function to be
evaluated. The program will take a few seconds for
calculation, then beep and display both x and F{x) in
the format: F(x) = . .. Press _TENTER to end this
display and return to the menu.

Evaluating the Derivative of a
Polynomial

This option is selected by pressing (57 at tha menu.
The program will ask: Differentiate F(x) at?_. Reply
with the point at which you wish the derivative to be
calculated. The program wili take a few seconds for
calculation, then beep and dispiay x and dfdx F{x} in
the format: d/dx F(x} = . . . Prass to end
the display and return to the menu.

Evaluating the Integral of a Polynomial

This opticon Is selected by pressing C10) at the menu.
The program will ask: Integrate from?__. Answer with
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the lower limit of Integration. The next display asks:
To?__. Answer with the upper limit of integration.
PCALC wlll caleutate for a few seconds, then beep
and display the results. Press (ENTER) to end the
display and return to the menu.

Approximating a Root Near a Point

Select this option by pressing (R at the menu. The
program will ask: Search near?_. Reply with the point
around which you wish to search for a root. The
program will maka a first approximation of the root,
beep, then dispiay the approximate root and actual
evaluation of the polynomial at that approximate
root. Press (ENTER) to end this display. The
display will show: DEF-M if OK, else ENTER, If the
approxlmation is close enough, enter (BEF (M) to
stop the program and return to the menu. Ctherwise,
press _(ENTER ' and PCALC will make another
approximation and repeat the display.

This option uses Newton's method of root
approximation. It will not always converge to a root.
The cases in which it will not are:

a. Fix) is posltive and the initial point is @ minimum.
The algorithm will halt.
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b. F(x) is negatlve and the initial point 1s a maximum.
The algorithm will halt.

¢. F(x) is negative and the Inltial point lies below a
maximum. The algorithm will converge to the
maximum and halt,

d. Fix) is positive and the initial point lies abave a
rminimum. The algorithm will converge to the
minimum and halt.

8. The function has no real roots. The algorithm will
converge to a maximum if F{x} is negative or a
minimum if F(x) iz positive.

This algorithm may diverge near a maximum or
minimum of a2 polynomial which bas no real roots, It
will converge faster for lower-corder polynomials than
for higher-order. For first-order functions, the first
approximation is exact within machine accuracy.

Newton's method will not work at a maximum or
minimum, since the next approximation would entail
division by zgro. If the program shouid encounter a
zero derivativa, it will stop and display: MAX or MIN
encountered, then the point and the functions’s value
at that point. Press (EN T E R to end this display
and return to the meanu.

Examples

1. Enter the polynomial: F(x) = 3.2x° - x?-x + 2,

Computer displays: You type:

Select function:

Clear program: K : K7

Data cleared

Select function: G

Coefficient input

Exit w/ null

Exponent? {§-9)__ (3XENTER]

@X » 3 New?__ (A N2 (ENTER)
Exponent? (-5 (Z(ENTER,
Y~ 2 New?__ (- (1T¥ENTER]
Exponent? (B-8}__ (1.(ENTER.
DX~ 1 New?__ (- (1) ENTER]
Exponent? (@-923__ (P (ENTER.

QX ™ Q@ New?_ (2 ENTER)
Exponent? {@-9)__ ENTER

Select function:
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2. Evaluate F{x) at x = 4,
Compuler displays:

Select function:
Fvaluate Fix) at?__
Fid) = 186.8
Select function:

3. Evaluate didx Fix) at 1.
Computer displays:

select function:
Differentiate Fix) at?__
ditdx F{1) = 6.6
select function:

4. Integrate Fix) from 1 to 1.5,
Computer displays:

Select function:

Integrate from?__

To?__

Integral = 2833333333
Select function:
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You type:

(F)
(4).ENTER]
(ENTER)J

You type:

.0
(1J.ENTER}
(ENTER]

5. Find the root of F{x) = %% - 1 near 1.5.

Computer displays:

Select function:

Data cleared

select function:

Coefficient input

Exit w/ nult

Exponent? (@-S%__

QK ~ 2 Mew?__

Exponent? {34-9)__

DX A& New?__

Exponent? (- 9)__

Select funchon:

Search near?__
1.0683333333 1.730111E-011
DEF-M if OK, else ENTER'
1.02320%128 6.420528E 33
DEF- M if OK, eise ENTER
1.00000512 1 .024002E-05
DEF-M if GK, else ENTER

1 {

DEF-M if OK, else ENTER
Select function;

s

You type:

I(ENTER]
(ENTER]

ENTER:

X {to exit the
programy



Input Defaults

Exponents: None, exits to menu

Coefficients: Retains old value

All points of evaluation except lower limit of
integration: Retains old value

Lower limit of integration: Assumes old upper
limit

Variable List

A-J—Hold polynomial coefficiants for expongnts 9-0

jusually addressed as @ (i)}
ASG—Dummy to hold menu elements
A% —3tring input holder for branching
M—Evaluation of F{x}
KW—Evaluation of d/idx Fix)
O—Temporary result holder during integration
R, S—Sign dummies for exponentiation
¥—Point of evaluation and upper limit of integration
W—Lower limit of integration
Z—Dummy
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Appendix A—Making a Backup

A Backup is a tape copy of a program and is an
axtremely effective method of insuring that an
accident or aquipment fault will not result in the loss
of software. Your first actlon as owner of Math Pak |
should be to make working copias of the criginal
cassette{s) and then put the original{s) away in a safe
place,

Although it may be possible to make direct copies
using two cassette recorders or on cassette
duplicating equipment, the most retlable method is
to use the computer itself to maka the Backups.
Also, for frequently used programs, you may wish to
put them on separate cassettes for easier loading.
Here are step-by-step instructions for making a
Backup:

1. Instzll the computer in the PrintariCassette
Interface, and connect the Printer/Cassetts
Interface to the cassette recorder. Make sure the
Remote switch is OFF.

2. Place the cassette containing the program(s) to be
copied in the recorder and sither rewind the tape
to the beginning or position the tape to a blank
area just prier to the desired program. Make a
note of the counter number where your saved
information will begin, and turn the Remote switch
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ON. Place the recorder in “Play” mode. Adjust the
volume to the setting you have found most
effective for makling Backups on your recorder. If
your recorder has a tone control, set it at
maximum treble.

. Turn on the computer, make sure that it is in RUN

mode, and type: [T QA (D) > name ),
and press (ENTER . {(Name refers to the name of
the program to be copied.)

. When the program has been loaded into the

computer and the cassette has stopped, turn the
Remote switch OFF, and rewind the recorder to the
blank space just prior to the program. Turn the
Remote switch ON, and put the recorder Into the
“Play” mode. Type: (G L) C.(AND T+ ) name
(~;and press ENTER .

This is the computer's verifying function. The
recorder will compare the cassette program with
the program in the computer's memory. If the load
is good, the recorder will stop at the end of the
program and the prompt sign {>) will reappear on
the display. If an error cccurred during the load
verification, the display will show: ERROR 43. This
means that the format of data to be loaded does
not match the file format.



If the error massage appears on the display, check
the recorder volume setting, try the CLOAD
function again, and verify the load.

. When the program has been lcaded successfully,
remova the cassette and replace it with the
cassette which is to receive the program copy.
Turn the Remote switch OFF, and either rewind the
tape to the beginning, or posltion it to the point
where the copy is to start. Make a note of the
counter number where your saved information
begins. You should leave from 5-1¢ seconds of
blank space If the copy is to follow ancther
program on the same cassette. Turn the Remote
switch ON, and place the recorder in ““Record”
mode.

. Make sure that the computer is in the RUN mode.
Type: (CCSICAI(E)C-]) name [+ ) and press
(ENTER.. The recerder will save yaur program.

. To makea absolutely sure that the program has
baen saved correctly, use the veriflcation
procedure as described in the fourth instruction of
this Appendix. If the error message appears on the
display, check the recorder volume setting and try
the CLOAD? function once more. If you still get an
error, the tape copy is probably damaged. Use the
CSAVE function onge more and verify the load. It is

racommended that you use Radlo Shack Supertape
or TRS-80 certified cassettes for backing up your
Pocket Computer-2 programs.

. Back up each program using steps 1 through 7

above.

. Put the original cassette(s) away in a safe place

and use them only for making working copies.



Appendix B—Maintenance

Maintenance of your Pocket Computer-2 system Is
not difficult. Attention to the simplest points listed
below should provide the bast raliabllity and
satisfaction:

1.

Keep your program cassettes in their boxes when
net is use. Do not expose cassettes to
tempearature axtremes or magnetic fields. Never
touch the exposed surface of the tape on the front
edge of the cassetie.

. Clean and demagnetize the tape heads in the

recorder at regular intervals. Follow the
racommendations {n the cassette recorder’s
manual.

. The most reliable Ioading and saving is achleved

by operating the cassetie recorder on AC current
rather than batteries.

. Use only fresh alkaline-type batteries in the

recorder when cperating your system away from
AC current.

. Always press the recorder’'s “Stop” key

immediately after loading or saving a program.
This will release the pressure on the rubber rolier
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that pulls the tape and prevent the roller from
damaglng the tape at the point of contact.

. Always turn the computer "OFF" before installlng

it in or removing it from the Printer/Cassette
Interface.

. After removing the computer from the

Printer/Cassette Interface, be sure to reinstall the
protective plug to keep dirt out of the connector
on the computer. Never touch the exposed parts
on the PrinterfCassette Interface.
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