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TERME AND CONDITIONS OF SALE AND LICENSE OF RADIO SHAGK
COMPLTER EQUIPMENT AND SOFTWARE PURCHASED FROM A
RADIG SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL

STORE OR FROM A RADIQ BHACK FRANCHISEE QR DEALER AT ITS

AUTHORIZED LOCATION

LIMITED WARRANTY

CUSTOMER DBLIGATIONS

CUSTOMER assumes fub raspansibility that this Radio Shack computer hardwars purchased [the
"Egqulpmant”y, and any copies of Aadlo Shack spftwars included with the Egquipment or ticensad
saparately (the “Sottwara'') ‘meats the spacifications. capacity, capabilites, versatility, and other
requiremants of CUSTOMER,

CUSTOMER assumss full responsibility for the condition and etfectivengss of tha pperating
envlrenmant m which the Equipment and Software are o functicn, and for its instatlation,

Il RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

For 2 perlod af ningty (30} ‘calendar days fram the datg of the Radio Shack sales document
recaived upon purchase of the Equipment, RADIG SHACK warrants to the enginal CUSTOMER that

4.

the Equipment and the medium upon whlch the Software 1s stored s free from manufactusing
dafacts. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT
BY THE ORIGINAL CUSTOMER FROM RADIO SHACK COMPANY-OWNED COMPUTER CENTERS,
RETAIL STORES AND FROM RADID SHACK FRANCHISEES AND DIEALERS AT ITS AUTRHORIZED
LOCATION. Tha warranty is void if the Equipmant's case or cabinet nas been opened, or if the
Equipment or Softwara has baen subjected 10 improper or abnormal use. |f a manufacturing defect
5 discoverad during the stated warranty perod, the defective Eguipment must be returned to a
Radig Shack Computer Centar, a Radio Shack retail stare. particinating Radio Shack franchisee or
Redlo Shack dealar bor repaw, aleng with a capy of the sales document or lease agreement. The
arigingl CUSTOMER'S sofe and exclusive remedy in the evant of a defsct -s limited to the
correctlon of the defect by repair. replacement. or refund of the purchase price, at RADIO
SHACK'S election and sols expense. RADIJ SHACK has na obllgatian to replace or repair
gxpendable iterns.

RADIO SHACK makas no warranty a5 to the design. capabilty, capacity, or suitability for use of
the Softwarg, sxcept as provided In this paragraph. Softwdre is licensed on an “'AS 13" basls,
without warranty. The ogripmal CUSTOMER'S excluzlve remady, in tha svent of a Software
manufacturing dafect. is its repalr or replacemant within thirty (30) calendar days of the date of tha
Fadio Shack sales document regeived upon licensa of the Software. The dafactive Software shall
be returned to a Radio Shack Computer Canter, a Radig Shack retail store, participating Radia
Shack franchisse or Radic Shack dealer aiong with the sales dacument.



Except as provided herein ng emplgyee. agent. kranchisee, dealer ar offr person 15 autharlzed to

give any warranties ol any nature an behall ol RADIC SHACK.

Except as provided haren, RADID SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES

OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. A
Some states dp not aigw limitations an how lang an mplied warranty lasts, s m ;
limitatlon(s) may not apply to CUSTOMER,

LIMITATION OF LIABILITY

A, EXCEPT AS PROVIDED HEREIN, RADIQ SHACK SHALL HAVE NGO LIABILITY OR RESPONSIBILITY
TO CUSTCOMER DR ANY GTHER PERSON OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS
OR DAMAGE CAUSED OR ALLEGED TO BE CALSED DIRECTLY QR INOIRECTLY BY
"EQUIPMENT™ OR ' S0FTWARE" S0LD, LEASED. LICENSED $R FURNISHED BY RADID SHACK,
INCLUOING, BUT NOT LIMITED TO, ANY INTERRUPTION OF SERVICE, LOSS OF BUSINESS OR
AMNTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OR
QPERATION OF THE "EQUIPMENT'' GR “SOFTWARE' . [N NO EVENT SHALL RADIO SHACK BE
LIABLE FOR LOSS OF PROFITS. OR ANY INDIRECT, SPECIAL. OR CONSEQUENTIAL DAMAGES
ARISING QUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER ARISING OUT OF OR
EDHNEFI{'I:TED WITH THE SALE, LEASE, LICENSE. USE OR ANTICIPATED USE OF THE "EQUIFMENT™

R SOFTWARE",

NOTWITHSTANDING THE ABQVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY
HEREUNDER FOR DAMAGES INCURRED BY CUSTOMER QR OTHERS SMALL NOT EXCEED THE
AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT' OR "SOFTWARE"
INYOLVED.

RADIO SHACK shall not be liable for any damages caused by delay in delwvanng ar fumishing
Equipmant and:ar Softwars.

No action arising out of any ctaimed breach of this Warranty or transactions under'this Warranty
may be brought mare than two [2) years atter the cause of action has accrued of more than four
(4] years after the date of the Radip Shack sales document for the Equipmaent, ar Softwars,
whithavar Hrst neturs.

Some states do not allow the limitation or exclusion of incidental or cansequential damages, so the
abave limitation(s) or exclusion(s) may nat apply to CUSTOMER.

RADIQ SHACK SO0FTWARE LICENSE

! : | RADID SHACK grants to CUSTOMER a non-excluslve, pald-up license to use the RADIQ SHACK Software
gn ong computer, subrect 1o the follgwing pravrsigns:
A, Exﬂﬂﬂt as atherwise pray-ded in this Saftwars Licenss. appheable capyright [ws shall apply to the
oftware
B.  Titla to the madium o whath the Software -5 recorded (cassette and:or diskete) or stored (ROM)
is transferred 0 CUSTOMER, but not title to the Software.

CONTIMLED




G.

CUSTOMER may use Saftware on one host computer and sccess that Sottware through ong or
more terminals if the SoHware parmits this function,

CUSTOMER shall not use, make, manufacture, or reproduce copies of Sottware except far use gn
ona computer and a5 is spacifically provided in this Software License. Customar is expressly
prohiblted from disassembling the Softwara.

CUSTOMER is permitted to make additlonal copes of the Software only for hackup ar archival
purposes or H additional coples ara required in the operatian of ena camputer with the Softwars,
but only to the extent the Software allows a backup capy to be made. Howevar, for TRSDOS
Software, CUSTOMER is permitted to make a limited number of additional copigs far
CUSTOMER'S own usa.

CUSTOMER may resell or distribute unmodifiad copies of the Sottware provided CUSTOMER has
purchased one copy of the Spftware for each one sold or distributed. The provissions of this
gﬂg%ﬁ ELF'::cansa shall alzo be appllcable tg third parties receiving copies of the Softwars from

All copyright notices shall be retainsd an all copies of the Softwane,

APPLICABILITY DF WARRANTY

A,

1
The terms and conditions of this Warranty are applicable as between RADIC SHACK and
CUSTOMER to either 2 sala of the Cquipment and:or Saftware License to CUSTOMER qr to a
garégraé:;liﬂuEnﬁwharahy RADID SHACK sells ar conveys such Equipment to a third party for {sasa ta
The limitations of lishility and Warranty provisiens hergin shall Inure to the benefit of RADIO
SHAGK. tha author, owner andiar licensor of the Sattware and 2ny manutacturer of the Eguipment
sold by RADIO SHACK.

STATE LAW RIGHTS

The warranties grantad harein gwe the original CUSTOMER specific legal rights. and the original
CUSTOMER may have pther rights whish vary from state to state.
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introduction

Math Pak Il consists of four programs:

Program Dascription

SIMEQ Linear simultaneous equations
RAUSS Gaussian matrix reduction
MATINY Matrix inversion

MATMUL Matrix multiplication

The functions of these programs are:

SIMEQ solves systemsg of up to seven linear
simultaneous equations qualI unknowns. It can also
be used to compiete a Gaussian reduction of
matrices from 2x2 to 7x7.

GAUSS completes a Gaussian reduction of a square
matrix from 3x3 to 10x10, displays the reduced
matrix, and calculates its determinant.

. MATINV calculates the inverse of a square matrix,
from 3x3 to 6x6,

MATMUL multiplies an IxJ mattlx by a JxK matrix,
displaying an 1xK rnatrix as the nroduct. 1J + JK
must be less than or equal 1o 98.

At the end of each section of the manual, there 3.4 .

description of the program varlables. These may e
usaful if you want to examine intermedlate results.

. Due to the voliume of numbers Involved in

calculations, answers are rounded and displayed 1o
ten signiflcant digita.

Use the Backup instructions In Appendix A to make a
working copy of the programs. See Appendix B for
malntenance Instructions,




" Required Equipment |

To use Math Pak Il, you need the fotlowing
equipment:

A TRS-80 Pocket Computar il

A TRS-80 PrinteriCassette Interfacs

* A cassette recorder, such as the Radio Shack
Minisette-9

* Blank cassette tapes




Simultaneocus Equations

This program will solve up to seven simuitanaous
equations, and can also be used to perform Gausian
reduction on arrays of up te 7x7. The simultaneous
gquations arg assumed to be linear, in the gansrai
form:

E(1L, 1 XD + E{(1,2 X2} + ... +E(1,m«X(n

y = CG1)
B2, X(1)+ E22X{2)+ ... + E(2,n)«X{n}

Ci2)

E(n,1X{1)+ E(n,2)*X{2)+ ... + E{n,n}=X(n) = C(n
The variable namas E, X, and C are consistent
throughout the program.

Starting the Program

To load SIMEQ, set the Remote switch of the
Printer/Casgsette 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: ([ T (O A M) - &) T E QY]

and press (ENTE R). When the prompt sign ()
appears, stant the program either by pressing .DEF)
SPACE) or by typing (ARON) and pressing
(ENTER.

The title of the program and a copyright notice whi
be displayed, after which the menu will appear:

SIMULTANEOUS EQUATIONS
Copr. 1982 Tandy Corp.
Mew Lst Edt Siv Eng

Each option corresponds to the key directly beneath
it on the computer’'s keyboard. Choose a function by
pressing the appropriate key: (F_1 for new data,
(F 2 to list data, (F 3) to edit data, (F 4 to solve a
set of equations, or (E 5" to exit the program,

Entering a New Set of Equations

Press (E 1). The display will ask: # Eqns?__. Repiy
with the number of aquations to be solved (from 2 to
7, Inclusive). The number of equations must equal the
numbar of variables you are solving for.

The program will lcad the data, asking for rows from
top to bottomn, and each coefficient E{i,j) within a row
from lett to right. Each constant C{i) is lcaded at the
gnd of its row of coefficients E(j,j} When all rows
have been loaded, you will return to the menu.

If no number is entered for a prompt, the program
assumas a zarc default.



Listing the Data

You may list the data loaded by pressing (FZ). The
program will ask: Hard copy? {Y/N)__. Answer (Y for
Yes or (i for No, depending upon whether or not
you want a printed copy of the list. Data will be
displayed In the order in which It was entered: rows
from top to bottom, columns within a row from left
to right, and constants at the end of sach row.

The display format for an array element is: EGi,j) = . . .
The display for a constant is: C(i} = . . . Each dlapiay
will remain on the screen for appreximately one
second, unless you press any key except Break. The
dlsplay will freeze until you release the key. After the
entire data set has been dispiayed, the menu will
return to the screen.

Editing Data

This function is chosen by pressing (FA. It allows
any array element E(i,j} or constant C{i) to be
examined and/or changed. SIMEQ will ask in which
row and column the element to be changed resides.
Reply appropriately. To address a constant Ctl)
press the number key Identifying the row in answer
to the Row?_ questlon and (ENTER) in response to
the Column?___ questicn.
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The program will display the element’s current value
and ask if there Is any change: E{.j} = nnnn New?_.
Enter a new value if you wish, or press (ENTERD to
leave the displayed value unchanged.

To return to the menu, press (ENTETRD in response
to the Row?_ quastion.

Solving the Equations

Once all the data is correctly loaded, prass (F 4 to
solve for each unknown. Whan computations are
complete, SIMEQ will “beep'"” ence and ask: Hard
copy? {Y/N)_. Reply with (¥ or (K, as desired. The
program will then begin listing tha values for each
unknown In the format: X{) = . . . Each display
remaing on the scresen for approximately one second,
unless you press any key except Break to freeze the
display. The solutions will continus to list when you
release the key. When all unknowns have been fisted,
the menu will be displayed.

Mot all sets of simultaneous equationsg have
sotutions. In general, these fall into two categories:
one in which there simply is no solution at all, and
one in which there ars Infinite solutlons. In sither
case, the condltion will be detected, and the program
wlll besap three times and display: UNSOLVABLE.
Press (ENTE R to clear thils display and return to
tha menu,



Using SIMEQ to Perform a
Gaussian Reduction

Gauasian reductions may be performead easily, Load
the array using (F 1) {the constants C(l) are
unimpeonrtant In this application), then press (F 4.
Upen solution, the array will exist in the program In
fully reduced {trtangluar) form, and can ba listed
Using (F 2.

Example

Solve the three following simultaneous equations:
AXy + 2X2 - X3 = 2C,

-2}{1 -+ KE - Kg GE

X-l - EKE + Exa = EGS

Computer displays: You type:

New Lst Edt Siv' End (1.

# Eqns?__ (BENTER)

E(1,1)7 ' BV ENTER)

E(L,2)7__ (Z)ZYENTER: {an
arror is made)

E{Ll, 37 _ (-1 ENTER)

Computer displays: You type:

C{ly7_ EXENTER
E(2,1)7__ COCENTER)
Ei2,237__ OXENTER)
E{2,3)7__ ERTED
C{2Y7_ COENTER)
E(3,1)7__ (JXENTER
E(3,2)7 _ - X2IAENTER)
E(3,317__ (ZJENTER)
Cr3)7_ (RIENTER)
New Lst Edt Slv End (F2)

Hard copy? (Y/N)_ M ENTER:
E(1,1) = 3
E(1,2} = 22 {the error |8 noted}
E(l,3) = -1

Cfl) = 2
E(2,1) = -2

E(2,2) = 1

F{iz3] =1
C2) = 1

E(3,1) =

ES 2) = E

33 =2

CEBJ = 2
New Lst Edt Slv End (F3)
Row?__ J(ENTER)
Column?__ 2(ENTER)
E(l,2) = 22 New?__ (ZXENTER)
Row?__ (ENTER)



Computer dlsplays: You type:

New Lst Edt Slv End 4
(Beep)
Mard copy? (Y/N)_ (N ENTER)

X(1} = 6.315789473E-(1
X(2) = 7.B94736843EQ1
X(3) = 1473684211

New Lst Edt Sk End (FE) (to exit the

program)
-

Occasionally the algorithm used in this program will
give a solution 10 a set of equations which has an
infinlte number of solutions. The solution gliven is a
correct solution.

Varlable List

E{7,7}=—Holds Coefficients
C{7)—Holds Constants

A=E—Loop Countars and Dummles
B%—Frint Text Holder

E—Temporary Result Holder
F—Matrlx Size
G—Temporary Holder

- P—Print/fNo Print Flag




- .

Gaussian Reduction

This program carries cut Gausslan raductions of
arrays up to 10x10 and calculates the determinant of
the resuiting triangular-farm array. It also inciudes
data editing and data list functlons.

To load GALSS, 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 sure the mode is set to
RUN, then type: (B AT EEIDEIED
and press (ENTER .. When the prompt (>} appears,
elther press (DEF I EFACE) or type (RO(L(H) and
press (ENTER). First you'll see the program titie

and a copyright notice, followed by the menu:

GAUSSIAN REDUCTION
Copr. 1982 Tandy Corp.
New Lst Edt Rde End

Each menu eption corresponds to the kay directly
benseath it on the Pocket Computer II's keyboard.
Press the appropriate key to choose the desired
cption: (F 1> to enter new data, (T2 to list or print
current data, (F3) to edit current data, (Fa) to
perform a Gaussian reduction, or (FE) to exit the
program.

When a solution is completed for any optlon, the
display will return to the menu, and you can choose
another option.




New Array

This option clears all data from the computer and
lets you enter a completely new array. At the menu,
preas (F 1. The fIrst question digplayed is: Array
size? _. Answer with the slze of the array to be
entered (it Is assumed tc ke square). GAUSS will now
ask for each elament, by rows from top to bottom
and by celumns within each row, from ieft to right.
The display shows: X(i,j)7_, where | designates a row
and | designates a ¢olumn. When you have entered

- all elements, the program wlll return to the menu.

List Array

This function lists each elemant in the array, In the
order X(1,1), X{(1,2), . . . X(1,n}, X(2,1) ... X{n,n) . Press
(F2) at the menu. The flrst question asked is: Hard
copy? (Y/N)_. If you answer with (Y for Yes, the list
will be printed as well as displayed on tha screen. If
you answer with (] for No, the list will only be
dispiayed on the screen.

Each display remains on the screen for
approximately one second, unless you press any key
except Break. When you press a key, the display wiil
freeze until you release that key. When the list is
completed, you wlll return to the menu display.
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Edit Array

This functlon lets you review and change any of the
elements in the array. At the menu, press (F3). The
display will show: Row?__, than: Column?__. Reply
with the appropriate subscripts of the alerment to be
adited, or just press (ENTER) in answer to tha
Row?_ guestion to return to the menu.

The program will display tha current value of the
designated array element and ask if there will be a
changse: X(i,)) = nnnn New?__. Either enter a new
value, or prass (ENTER) tc keep the displayed
valua as it is, You wlll return to the Row?__ question.

Gaussian Reduction

This option carries cut a Gaussian reduction on
whatever array is currently stored. Press (F &) at the
menu. On completion, the array's determinant is
displayed, and the program returns to the manu.

It necessary, GAUSS can swap rows in the array. If
rows have bean swapped, the reduced (triangular
torm) array will not be axactly equlvalent to the
ariginal array.



If there are no rows which can be swapped to make
the problem sclvable, the display will show: NG -
SOLUTION, Press (ENTE H ) to clear this display and
raturn o the menu,

Example

Given the array: 33 1
204
179

reduce it to trlangular form and calculate its

determinant,

MNew Lst Edt Rde End

Computer displays: You type:
New Lst Edt Rdc End (F1)
Array size?__ B ENTER:
*11y (RENTER®
X127 _ (QXENTER:
X(1,3¥7__ (2ENTER {an arror
is made)
X(2,1)7_ (ZJENTER)
- X227 (@I ENTER)
X2,317__ (A ENTER!
X317 __ (1T ENTER)
X3.2_ FENTER)
X{3,3)7_ BN ENTER)
F

Computer displays:

Hard copy? (Y/N)__

X(l,1) = 3

X(1,2) =3

%{1,3) = 2 (the srror is noted)
X2,1) = |
Xi2,2) =@

X(2,3) =

X3 =1

x3.2) =7

(3,3} =9

Mew Lst Edt Rdc End
Row?__
Column?__
X(1,3) = 2 New?_
Row?__
‘New Lst Edt Rdc End
(Beep)
Det = =112
New Lst Edt Rdc End
Hard copy? {Y/N)_
X(1,1) = 3
X1,2) =
X(1,3)
X(2,1)
X2.2)
#2,3) 33333333
X313
)

3
1
@
-2
3
&
X3,2) = @

i mmu nmn

You type:

AENTER)




Computar displays: You type:

X{3,3) = 18.66666067

Mew Lst Edt Rdc End (F5) {to exlt the
programs}

>

The reduced array is: 3 3 1
0 -2 3.33333233
0 0 18.686666667

Variable List

A2, 9—Hoids Array Elements

A, B, C D, E—Loop Counters and Dummies
BE—Print Text Holder

F—Array Size

G --Detarminant

H~—Sign Flag for Row Swapping
P—Print{No Print Flag

10




Matrix Inversion

This program calculates the inverses ¢f matrices
from 3x3 to 6x6. The criginal matrix is called Afi,j),
and its inverse B{(l,[)} throughout the program. Data
listing and editing are provided, and the original data
|s preserved during computation.

To load MATINY, set the Remote switch of the
Printer/iCasette Interface to the ON position. Insert
the tape In the recorder and press the "Play’” key.
Turn the computer on, make sure the mode I8 set

to RUN, then type: (GG CAN D

COMOA TN IOV ) and press (ENTER .
When the prompt (=) appears, start either by
pressing (DEFIEFACTE) or by typing BN
and pressing _ZENTEHR). The program title and
copyright notice will be displayed, tollowed by the
many;

MATRIX INVERSION
Copr. 1982 Tandy Corp.
New Lst Edt Inv End

Each menu option corresponds to the function key
directly beneath it on the computer's keyboard. To
choose an optlon, press the appropriate kKey: (F 1. to
ioad new data, (F 2 to list or print current data,
(F 3 to adit current data, (F 4 to invert a matrix, or
(F 5 to exit the program.

Loading New Data

Press (F 1} to load a new matrix. You are asked the
size of the matrix vou wish to enter with the
message: Size?_. Reply withy a number from 3 to 6.
(The program's capacity I8 a 6x8 matrix. A 2x2 matrix
cannot be solved by the algorithm in this program,
and can be done faster by hand, anyway.) If you entser
an illegat matrix size, the Size?__ question will be
repeated.

Next, MATINY will ask for sach element of tha matrix,
by rows from top to bottom, and by columns within
each row from left to right. When all data has been
enterad, you wlll return to the menu.

Listing Data

Press (F 2 to list the matrix currently stored in the
program. You will be asked: Hard copy? (Y/N)__.
Answer with (Y] or (N, depending upon whether or
not you want a printed list as well as the displayed
list.

The matrix wlll be listed by rows from top to hottom,
and by columns within each row from left to right, in
this format: Afi,j) = . .., where i identifies the row

and j identifies the column. Each element will remain

11



on the screan for approximately one second, unless
you press any key other than Break. If you press a
key, the display wiii freeze untll that key is released.
When the entire matrix has been listad, the manu will
be displayed.

Editing Data

Prass (F.3) to change any element of the matrix.
MATINY will ask which element you wish to change
with the questions: Row?__ and Columm?_. Raply
with the row and column of the slement to be
changed, or press (ENTE R to elther questlon to
return to the menu. '

The program wiil digplay the elament you requested,
then ask If there are any changes to be made: A{i,j)) =
nnn New?__, Enter a new value or press (ENTER to
retain the displayed value. When you press
(ENTER), the program will return to: Row?__.

Calculating the Inverse of a Matrix

When all data has been entered correctly, press (F 4
to calculate the matrix’s inverse. You will be asked if
you want to print the inverted matrix with: Hard copy?
(YMN}_. Answer with W or (§. The inverse matrix
slements will be calculated and displayed one at a

12

time: B(i,j) = ... To freeze the dispiay, press any kay
excapt Break, To continue, release the key. When all
elements of the inverted matrix have been displayed,
the menu will be displaysed.

When a matrix is inverted, the origlnal data Is kapt,
and you can list it using (F 2. The inversa matrix
elements are calculated singly and are not stored. If
you miss onhe and return to find that the computer
has turned itself off, the last B(i. j) can be recovered
by turning the computer on, typing (), and pressing
(ENTER)

Note: Occasionally, the computer will calculate an
inverse of a matrix which has no inverse. Thls ocours
because of rounding errors In the calculation.
However, when this occurs, the elements of the
Inverted matrix will be either axtremely large or
extremely small numbers and ¢an easily be detected.

Example
Invert the following matrix: 31 7
402
132
Computer displays: You type:
Mew Lst Edt Iny End (E1)
Size?__ (AIERTERS



Computer displays:

Enter A{1,1):__
Enter A{1,2):__
Enter A{1,3):_
Enter A{(2,1):__
Enter A(2,2%__

Enter AlZ,3):__
Enter A(3,1):__
Enter A(3,2):__
Enter A(3,3):_
New Lst Edt Inv End

Hard copy? (YN)_
All,l) = 3

All2r =1
Al =7

A2 1) = 4

Al2,2) = 1 {the errar is noted)
AlZ 3y =2

Al3,1y =1

A3,2) = 3
A{3,3) =2

New Lst Edt [nv End
Row?__
Colurnn?__
AlZ2.2) = 1 New?__
Row?__

New Lst Edt Inv End
Hard copy? (Y/N)__

You type:

(ENENTERS
ENTER)
(FA(ENTER)
(A ENTER)

X ENTER {(an error

is made)

(A ENTER)
OENTER
(S ENTER)
RIERTER)
(F2)

D)

Z)ENTER
ZAENTERD
(B ENTER)

Computer displays: You type:

B{l,1) = -@.1

B{1,2} = -3.166666667E-01
B{1,3) = 3.333333334E-02

B2,1} = @.1

B(2.2) = -1.666666667E-02
B{2,3) = -3.666666667E-01
B(3, 1) = 0.2

B(3,2) = 1.333333334E-01

B(3,3) =-6.666666068E-02
New Lst Edt Inv End (E 5] {to exit the
program)

>

Variable List

A, B, C, D, E—Lcop Counters and Dummies

A{12,6}—Holds Matrix Elements

BS—Print String Holder to Conserve Space

F—Matrix Size

G-—Unusead

H—Detarminant of Cofactor Matrix

|— Determinant of Current Partial Matrix

P$—Print/No Print Flag

X, ¥Y— Dummy Indices for Copying Arrays within
Memory



Matrix Multiplication

This program lets you multiply an AxB matrix by a
BxC matrix. A, B, and C may be any values as long as
AB 4+ BC x = 98 (this capacity will allow
multiplication of two 7x7 matrices).

To lcad MATMUL, set the Remote switch on the
Printer/Cassette Interface to the ON position. Insert

the tape in the racorder and press the “'Play’ key.

Turn the computer on, make sure the mode is set to RUN,
then type: (@AM MG ORI
and press (ENTE R). When the prompt (>} appears,
aither press (DEF (S PACE or type (AN and
press (ENTER) to start the program. First, you'll

see the program title and a copyright notice, followed

by the menu:

Matrix Multiplication
Copr, 1982 Tandy Corp,
New Lst Edt Mul End

Each option corresponds to a function key iocated
directly beneath it on the computer's keyboard. To
choose an option, press the appropriate key: (F. 1) to
load a pair of matrices, (F2) to list or print the
current matrix, (F 3 to edit current data, (F 4_ to
multiply the two matrices in the computer's memory,
or (F &) to exit the program.
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Loading Matrices

Press (F_1). The program will first ask for the slzes
of the matrices to be multiplied:

15t matrix width? _
1st matrix height?__
2nd matrix width?___

{The height of the second matrix must be equal o
the width of the first.)

After you've answered these three guestions, you will
anter the two matrices, called A and B. Each matrix
will be lcaded by rows, and aach row by columns.
The prompt used ls: Enter A{i,j}?__ or Enter B{i j)7__
{depending upon whether matrix A or B Is being
loaded), where | denotes a row and | denotes a
column. When all matrix elements have been entered,
the program will return to the menu,



Listing Data

Press (F 2. The program will ask: Hard copy? {Y/N)_.
Answer (Y if you want a printed llst or (N if you
want to sea the list only on the display. Next you are
asked which matrix is 10 be listed: Matrix? (A/B)__.
Enter (&) or (B, and the program wlll list the
specified matrix,

Each element will be displayed for approximately one
second, unless you press any key (except Brezk). If
you press a key, the display will freeze until that key
is released. When ail slemsnts have been listed, you
will raturn to the menu,

Editing Data

Press (F 3 ). MATMUL will ask which matrix you want
to edlt with the following prompts:

Matrix? (A/B)_
Row?__
Column?__

Pressing (ENTE R _ to answer Row?__ wlll return you
to the menu. Aftar answering the three questions, the
program wlll display the present value of the

- ALY = nnn. New?

requested element and ask if there are any changesa:
. Elther entar a new value, or prass

(ENTER to leave the value unchanged. You will
return to the Matrix? (A/B)_ quastion.

Multiplying Two Matrices

Press (F-4) to multiply matrix A by matrix B,
resulting in a product matrix C. The program wlli list
the elements of the product matrix, ong at a tims, in
row and column order, When the list is comgplete, the
meanu will ba displayed.

Example
Multiply: 324 by 40

601 12

71

Computer displays: You type:
New Lst Edt Mul End (E 1.
15t matrix width? _ (@XENTER)
1st matrix height?__ (ZXENTER)
2nd matrix width?__ ZIENTER:
Enter A{1,1):__ (A ENTER)
Enter A(1,2):__ (2XENTEHR]
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Computer displays:

Enter A{1,3):__
Enter A{Z2,1).__
Enter A(Z,23__
Enter A(2,3).__
Enter B{1,1):__
Enter B{1,2}__

Enter B{2 1):__

Enter B{2,2}:__

Enter B(3,1}:__

Enter B(3,2):__

New Lst Edt Mul End
Hard copy? {Y/N)__
Matrix? (A/B)__

B{l,l) =4
B(1,2) = 8 {the error is noted)
B(2,1) =1
Bl22) = 2
B3.1) =7
B(3,2) = 1

New Lst Edt Mul End
Matrix? (A/B)__
Row?__

Column?__

B{1,2}) = 8 New?__
Matrix? (&/B)__
Row?.
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You typa:

((ENTER)
B ENTER:
@(ENTER)
L ENTERD
(4 ENTER>

(BIENTEHR; (an error

is made)

(D ENTER)
(RENTER)
(X ERTERD
ONENIER)
2

(N ENTERD
(BXENTER)

(ED

(B ERTERD
ENTER)
(EXENTEHR)
(BENTER)

(BENTER)
 ENTEH]

Computsr diaplays:

New Lst Eat Mul End
Hard copy? (Y/N)__

C,1) = 42
Cl2 =8
Ci2,1) = 31
C2,2) =1

New Lst Edt Mul End
s

Product matrix: 42 8
31 1

Varlabie List

A (88)—Holds Array Elemants

A—Matrix #% Width

B-—Matrix #1 Heaight

C—Matrix #2 Width

You type:

(N ENTER)

(F 5 {to exit the
program)

D—Elements in Matrix #1 (for Indexing laten
E$—Print Text Holder and Matrix Pointer

G, H—Temporary Hoiders

K, L, M—Pcinters during Edliting

N—Index Pointer into Array

Z—Dummy
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Appendix A—Making a Backup

A Backup is a tape copy of a program and Ia an
axtremely effectlve method of Insuring that an

accldent or equipment fault will not result in the loss

of software. Your first action as cowner of the Math
Pak [l package should ba to make working copies of
the orlginal cassette(s) and then put the original(s)
away in a safe place.

Aithough it may be possible to maka direct copies
using two cassetta recorders or on cassette
duplicating aquipment, the most reliable method Is
to use the computer itself to make the Backups.
Alsc, for fraquently 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. Install the computar in the Printer/Cassstte
Interface, and connect the Printer/Cassette
Interface to the cassette recorder, Make sure the
Remote swlitch Is OFF,

2. Place the cassette containing the program(s) to be
copied In the recorder and elther rewind the tape
to the beginning or position the tape to a blank
area just prior to the desired program. Make a note
of the counter number whwre your saved
Information will begin, and tum the Remote switch
ON. Place the recorder In the “Play"” mode. It is
recommended that the volume control satting be
between 8 and 10 on your recorder (or betwesn 5
and 7 on a Minisette-9). If your re¢order has a tone
control, set it at maximum treble.

3. Turn on the computer, maks sure that it is in RUN
mode, and type: (G LA ) nams (),
and press (ENTER. (Name refers to the name of
the program to be copled.)

4. When the program has bean loaded into the
¢omputer and the cassette has stopped, turn the
Remote switch OFF, and rewind the recorder to
the blank space Just prlor to the program. Turn the
Remote switch ON, and put the resorder into the
“Play” mode. Type: (CILI@ICAID)C+) name (=)
andpress (ENTERT




This i8 the computer's verifying function. The
recorder will compare the cassette program with the
program in the computer's memory. |f the load |s
good, the recorder will stop at the end of the

program and the prompt sign (>} will reappear on the

display. If an error occured during the load
verification, the display wlll show: ERROR 43. Thls
means that the format of data to be loaded does not
match the file format.

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

d.

When the program has been ioaded successfully,
remove the cassgette and replace It with the
cassette which is to receive the program COpY.
Turn the Remaote switch OFF, and seither rewlnd
the taps to the beginning, or positicn it to the

- point where the copy is to start. Make a nete of
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the counter number where your saved information
beglns. You should leave from 5-10 seconds of
blank space if the copy Is to follow another
program on the same cassetts. Turn the Remote
switch ON, and place the recorder in “Record”
mode,

6. Make sure that the computer is in the RUN mods.

Type: (CIECAXEICD) name (=) and press
(ENTER). The recorder will save yOur program.

. To make absolutely sure that the program has

been saved corractly, use the verification
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? functien once moere. If you st get an
error, the tape copy is probably damaged. Use the
CSAVE function once more and verify the load. It is
recommended that you use Radio Shack Supertape
or TRS-80 certlfied cassettes for backing up your
Pocket Computer [l programs.

. Backup each program using steps 1 through 7

above.

. Put the original cassettes away in a safe place and

use them enly for making working copies.



Appendix B--Maintenance

Maintenance of your Pocket Computer |} system is
not difficult. Attention to the simplast points listed
below should pravide the best reliability and
satlsfaction:

1. Keep your program cassettes in their boxes when
hot in uge. Do not expose cassettes 1o
temperature exiremes or magnet(c fields. Never
touch the exposed surface of the tape on the front
edge of the cassette,

2. Clean and demagnetize the tape heads in the
recorder at ragular intervals. Fellow the
recommendations in the cassette recorder's
manual.

3. The most raliable loading and saving is achieved
by operating the cassette recorder on AG current,
rather than batteries.

4. Use only fresh alkaline-type batteries in the
racorder when operating your systam away from
AC current.

5. Always press the recorder's "'Stop” key

immediately after Igading or saving a program,
This wlll release the prassura on the rubber roller
which pulls the tape and prevent the roller from
damagqing the tape at the point of contact.

. Always turn the computer “OFF" before installing

it in or removing it from the Printar/Cassstte
Interface.

. After removing the ¢omputer from the

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