r

3 E L} i e \
A O CGamea oo
== B A oo aaaa.

ERIESESTRSTENTRNTESTESTRNY RS ERTET I -1 =Y 1 ' 1. - |
2 AT TEATEATRATEN TR TEATER A - TEATEATENY - |
0 (L) (L)) @) W) I s @) @
- RS (RN TR TRATEATER TS T AT RN RN Y — \%\\\H_,,.H.,,\g




2./ Fmfiyt 3¢

HEWLETT @ PACKARD

Warranty Statement

Hewlett-Packard products are warranted against defects in materials and
workmanship. For Hewlett-Packard Desktop Computer Division products
sold in the U.S.A. and Canada, this warranty applies for ninety (90) days
from date of delivery.* Hewlett-Packard will, at its opticn, repair or replace
equipment which proves to be defective during the warranty period. This
warranty includes labor, parts, and surface travel costs, if any. Equipment
returned to Hewlett-Packard for repair must be shipped freight prepaid.
Repairs necessitated by misuse of the equipment, or by hardware,
software, or interfacing not provided by Hewlett-Packard are not covered
by this warranty.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD
SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES.

*For other countries, contact your local Sales and Service Office to
determine warranty terms.
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Preface

Before using this manual, you should be familiar with the 9825A Calculator and the HPL
programming language described in the HP 9825A Operating and Programming Manual.




Chapter 1
Introduction

ROM Description

The Matrix ROM (Read Only Memory) provides additional statements to the HPL language for
performing mathematical operations on matrices and arrays. The Matrix ROM uses no read/
write memory when installed in the HP 9825A Calculator.

Inspection and Installation

The Matrix ROM can be plugged into any one of the four ROM slots located on the bottom front
of the calculator, as shown below.

ROM Installation

To install your ROM card, first turn the calculator off. With the label right side up, slide the ROM
through the ROM slot door. Press it in until the front of the ROM card is even with the front of
the calculator. Then turn your calculator on.

Refer to the HP 9825A System Test Booklet to check the operation of the Matrix ROM.
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Introduction

Syntax

The following conventions apply to the syntax for the Matrix ROM statements found in this
manual.

1% 11z - All items in dot matrix are required, exactly as shown.

[ ] - All items in square brackets are optional, unless the brackets are in dot matrix.

- Three dots indicate that the previous item may be duplicated.

All Matrix ROM statements can be executed from the keyboard, in live keyboard mode, and
within a program.

Error Messages

The Matrix ROM adds error messages M1 through M5. Explanations of these errors can be
found inside the back cover of this manual.

Sipe 0T P



Chapter 2
General Information

Description

An array is a collection of data elements having any number of dimensions. Two special kinds
of arrays are called matrices and vectors. A matrix is a two-dimensional table of data or any
collection of data elements arranged in rows and columns. A vector is a collection of data
elements arranged in a single column or row. The terms array and array variable are used

interchangeably to specify an entire array; array element or element is used to specify a single
item in an array.

Here is an example of a matrix:

Grade Boys Girls

1 10 7
2 9 8
3 9 10
4 7 9
5 7 10
6 9 11

Here is an example of a vector:

Test Scores

93
85
79
89
68
95
100

w



4 General Information

Dimensioning Arrays

An array must initially be defined in a dimension (dim) statement. A dim statement reserves

storage space for arrays. Array names can be any single upper case letter from A through Z.

The following statement dimensions three arrays:

Array A is a vector with 100 rows containing 1 element each, for a total of 100 elements.
Array B is a matrix with 30 rows of 5 elements each, for a total of 150 elements.

Array C is three dimensional array whose dimensions are given by the values of the
simple variables X, Y, and Z.

When a dimension statement that defines an array is executed, all elements of that array are
initialized to zero.

The working size of an array can be smaller than its defined size (the memory space reserved
for it by the dim statement). For example, A[20,20] can store fewer than 400 data elements; the
dim statement specifies only the maximum number of elements. The dimensions of an array
can be redefined; see Redimensioning Arrays on page 16.

Specifying Bounds for Dimensions

A dimension may be specified by giving lower and upper bounds. The lower bound must be
specified before the upper bound. The two are separated by a colon. The bounds must be in
the rangs from —32767 through 32767. For example:

This statement reserves 12 matrix elements §

The same amount of memory is reserved by #

s il



o

General Information

The elements in array A can be referenced as follows:

A[1976,1]  A[1976,2]  A[1976,3] A[1976,4]
A[1977,1]  A[1977,2]  A[1977,3] A[1977,4]
A[1978,1]  A[1978,2]  A[1978,3] A[1978,4]

If a lower bound is not specified, as in & 1, it is assumed to be 1, as in

Array Elements

Array elements are specified by the array name followed by brackets which enclose the

numbers specifying the array element. For example, X[1] specifies element 1 in vector X;
X[23] specifies element 23 in vector X.

Range of Values of Array Elements

The internal representation of numbers used in the 9825A is floating-point format, with one
digit to the left of the decimal point (scientific notation).

The Matrix ROM does not require that its final results be within the storage range as in the

basic calculator. Results can have any values within the calculation range (exponents of 0 *
511).

Final results, therefore, are treated the same as results in the calculation range with one
exception: whenever a matrix or array operation generates a final result outside the normal
storage range, the ROM sets flag 15. (Note that the operations of copying an array or transpos-
ing a matrix do not generate any new results, but only relocate existing values; these opera-
tions do not affect flag 15.)

Whenever attempts are made to use these out-of-range results in non-matrix operations, they
are treated just like any other out-of-range results. For example, an attempt to print or display
such a result without setting flag 14 will result in error 74 or 75. If flag 14 is set, the storage
range default value is printed (the actual stored value is not changed to the default value,
however).One way to view the digits contained in such out-of-range quantities is to multiply or
divide the values by some constant to bring the result into the storage range.

5



6 General Information

Types of Operations

The operations performed by the Matrix ROM can be divided into two classes: matrix opera-
tions and array operations. The matrix operations (inv, mat, trn, & idn) can be performed only
using arrays having 1 or 2 dimensions. All others are array operations, and can be used with
arrays having any number of dimensions.

Each statement of the Matrix ROM can perform only one operation, except in those cases such
as aprt (array print), where a single statement can be used to cause the indicated operatlon to
be performed on more than one array. Thus, an operation such as: .
allowed. Such an operation requires two steps: i

{tis not




Chapter 3
Input and Output of Array Data

Methods for storing data in an array and for printing data from an array are described next.

Data Input

Values can be assigned to array elements by individual assignment statements or by a single
assignment statement within a loop.

Here's an example that uses individual assignment statements.

Values can also be assigned to array elements using a loop.

48 odim BLZ:20:
1#1

af I+BLI»11+BELI:
23

B I+1=I5if I443
dme =1

With the for/next loop capabilities of the Advanced Programming ROM, values can be as-
signed as shown:

e
!
wn

R o £ Pl e



8 Input and Output of Array Data

The enter (ent) or enter print (enp) statements can also be used to assign values to array
elements as in this example:

Array Initialization

An array can have all of its elements set to a single value specified by a number or simple
variable A through Z using the initialize array (ina) statement.

Syntax: i+ array variable [ £ number or simple variable]
[ =array variable[ : number or simple variable]...]

If a number or simple variable is not specified, zero is assumed. Multiple arrays can be
initialized in a single statement:

This statement initializes each element of array A to zero; each element of array B to 4; and
each element of array C to the value of the simple variable X.

Array Output

The array print (aprt) statement is used to print each element of an array on the 9825A's
printer.

Syntax: a5 1% array variable [ = array variable...]

Any number of array variables can be printed using a single aprt statement, as in < £: 7% A




Input and Output of Array Data

In the following example, the array A is printed.

Array A
4

2 5

3 6
A[1,1]
Al2,1]
A[3,1]
Al1,2]
A[2,2] =
Al3,2]

Notice that the leftmost subscript increments most rapidly.

All array elements are printed using the current fixed or float setting. The elements are printed
column by column with a space after each column. For arrays with more than two dimensions,
an additional space is inserted each time the third subscript is incremented. The aprt state-

ment also inserts a space before an array is printed and three spaces following the end of the
array.

Other Methods of Input and Output

With the General I/O ROM, data for arrays can be entered from peripherals such as tape
readers, card readers, and digital voltmeters using the read (red) statement. This is often the
guickest method for entering data into large arrays.

In the following example, data is entered into an array X from a paper tape reader set at select

code 3.
15,2.6,1.7,2.8 @
The tape has this format #



10 Input and Output of Array Data

The following program segment is used to

enter and print data from the tape # 12 1]
23 red ZaH[I1:
i (D411 0xd
d0 aprt M
The printout is # 1, 56
1.78
2.2

Data in many different formats can be entered using the read statement with the format (fmt)
statement. For more details, see the General i/O Programming Manual.

To output an array to a peripheral device, the aprt statement cannot be used. The write (wrt)
statement from the General I/O ROM must be used. In the following example, all of the data

from array X (above) is printed on the HP 9871A Printer at select code 6.

Execute this program segment #

i
2
= ok

1

1
+ 0
g
e
o
e

_,

..
it
"

The following printout is obtained:

1.50
2.60
1«70
2.80

The element from an array can be output in many different forms using the write statement in
conjunction with the format statement. For details, see the General /0 Programming Manual.




Chapter 4
Array Operations

The operations described in this chapter can be performed on arrays having any number of
dimensions. Those operations that can be performed only on matrices are described in Chap-
ter 5.

Array Addition

The corresponding elements of two arrays can be added together using the array arithmetic
(ara) statement.

Syntax: 74 array variable + array variable -= array variable

Each element in the first array is added to the corresponding element in the second array and
the result is stored in the corresponding position in the third array. The dimensions of the three
arrays must be the same: the subscripts need not be the same, but the number of elements
in each dimension must be the same. The number of dimensions must also be the same, even
if some of the dimensions are 1. Thus A cannot be added to B if A is dimensioned [3] and B is
dimensioned [3,1].

in the following example, matrices A and B are added together and stored in C. All three
matrices are dimensioned as:

Matrices A and B have the following elements:

Matrix A Matrix B
4 3 4 2
2 6 5 3 8 7

11



12 Array Operations

After executing @ ¢ =i, matrix C contains:

Matrix C

Calculator memory space can be saved if the result is accumulated in one of the arrays
already containing data, as with X in the line:

Array Subtraction, Multiplication, and Division

The corresponding elements of two arrays can be subtracted, multiplied, or divided using the
array arithmetic (ara) statement. The rules which apply to addition also apply to these three
operations.

Syntax: 2 ¢7i array variable - array variable - array variable
. array variable # array variable - array variable

. array variable array variable - array variable
1 array variable - array variable -+ array variable

Note that two forms are allowed for multiplication. The # sign can be omitted for implied
multiplication.

As an example, these three operations are performed on matrices A and B and the result is
stored in matrix C:

Matrix A Matrix B




Array Operations

Matrix C
-1 1 -3
3 2 1
20 2 4
28 15 2

0.80 2.00 0.25
1.75 1.67 2.00

Two other statements involve multiplication: scalar multiply (smpy, below) and matrix multi-
ply (mat, page 19).

Copying Arrays
The data elements in one array can be copied into the corresponding positions in another array .

Syntax: =+ variable name -+ variable name

To copy array C into array A, execute:

The two variables must have the same dimensions, as described under Array Addition on
page 11.

Scalar Multiplication of Arrays

Each element of an array can be multiplied by a number or by the value of any simple vari-
able A through Z by using the scalar multiply (smpy) statement. The number or simple variable
must precede the array variable.

Syntax: i number or simple variable # array variable -+ array variable

The # sign may be omitted for implied multiplication.

The array variable being multiplied and the array variable where the result is stored must both
have the same dimensions, as in array addition.

13



14 Array Operations

In the following example, matrix X is multiplied by the scalar 4 and the result is stored in matrix

Y.
Matrix X
2 1
3 5 3
After executing the statement = b % 3 -+ 7 the matrix Y contains:
Matrix Y
16 8 4

12 20 12

Example

Below are two tables containing the Math, Science, and Reading grades achieved by five
students during two quarters of one school year.

First Quarter

Student
No. Math Science Reading
1 80 85 78
2 71 80 72
3 97 92 83
4 77 82 a8
5 93 94 98
Second Quarter
Student
No. Math Science Reading
1 78 81 80
2 73 82 88
3 93 90 85
4 81 88 94
5 91 a0 84




@

Array Operations

We will use the grades in the first quarter for array A, and in the second quarter for array B:

Array A
80 85
71 80
97 92
77 82
93 94

If the statement o

158
144
190
158
184

78
72
83
98
98

166
162
182
170
184

78
73
93
81
91

Array B

158
160
168
192
182

81
82
90
88
90

.- is executed, array C contains:

80
88
85
94
84

The grades for each student in each class have been added. We can now find the average of

the two term grades for each student in each class by executing:

The result in C is now:

79
72
95
79

9

2

83
81
91
85
92

79
80
84
96
91

The array now represents the average grade for each student in each of the three subjects:

Average Mid-Year Grades

Student No. Math Science Reading
1 79 83 79
2 72 81 80
3 95 91 84
4 79 85 96
5 92 92 91

15



16 Array Operations

Redimensioning Arrays

Arrays previously dimensioned using a dim statement can be redimensioned using the redi-
mension (rdm) statement, with these limitations: In each array, the number of elements
cannot exceed the original number, and the number of dimensions must be the same as the

original number,

Syntax: ol item [ aitem...]
where item is:
array variable i [number or simple variable i Jnumber or simple variable

If an array is redimensioned more than once, the number of elements is limited only by the
number of elements defined in the original dim statement; subsequent redimensioning to a
smaller size does not further limit the size available.

Redimensioning an array does not change the amount of memory space reserved for the
array; it merely permits the user to use the allocated space (or part of it, if the new size is
smaller) in a different way. If the element values are to be recoded in a data file on the tape
cartridge, the tape file size must be large enough to record the number of elements specified
in the original dim statement. Q‘/,

In the following example, the 2 x 3 matrix A is redimensioned several times. The value
associated with each element in the matrix represents its location in the original matrix (e.g.,
21 represents A[2,1]).

4 Dimensions matrix and

stores element values.




Array Operations

Notice in all cases that by incrementing the leftmost subscript most rapidly the values are
revealed in the same order as in the original matrix.

17



18 Array Operations




Chapter 5
Matrix Operations

The operations described in this chapter can be performed only with matrices and vectors
(arrays having either one or two dimensions). Other restrictions on the dimensions apply to
each of the operations, as stated below.

Matrix Multiplication

Matrices can be multiplied only when the number of columns in the first matrix equals the
number of rows in the second matrix; the resulting matrix must have the same number of rows
as the first matrix and the same number of columns as the second matrix.

Syntax: #it 't array variable # array variable + array variable
The # sign can be omitted for implied multiplication.

The matrix to the left of the assignment arrow must not appear to the right of the assignment
arrow, (i.e., you cannot say i f o EY ),

For a matrix, the left subscript represents the row and the right subscript represents the
column. Thus, in a matrix A, A[4,2] represents the element in the 4th row, 2nd column.

In matrix multiplication, for % = @ & -+ i the elements in each column of Matrix B are
multiplied by the corresponding elements in each row of Matrix A. The row products are then
added together and stored in the appropriate row and column of Matrix C.

19



20 Matrix Operations

Mathematically, the product of two matrices, ::: % = i, is represented as follows:

N

C(K) = E A(1,J)*B(J,K)

J =1

Where N is the number of columns in Matrix A, and rows in Matrix B.

In Summary

For any matrix multiplication, ¢4 -0 if the dimensions of A are [M,N] and the dimen-
sions of B are [N,P], the result is a matrix of dimensions [M,P]. For example, a 5 by 4 matrix
multiplied by a 4 by 1 matrix results in a 5 by 1 matrix. The value of N, above, must be the same

in the two matrices. Also, the result of =t

1. is not necessarily the same as %

Following are examples of matrix multiplication:

Below is a table of ticket sales for four bus routes, and a table of ticket prices for the three
kinds of tickets. Matrix multiplication can give you the total sales for each route.

Table A. Ticket Sales By Route Table B. Ticket Prices
Single Round
Route | Trip Trip  Commuter Price
1 143 200 19 Single Trip .25
2 49 97 24 Round Trip 45
3 314 77 22 Commuter 18.00
4 82 65 16




@
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Matrix Operations

Here are the instructions to enter the values into Arrays A and B, respectively, and perform the
matrix multiplication:

Without Advanced With Advanced
Programming ROM Programming ROM

After A and B have been multiplied, Matrix C contains the total sales, in dollars, for each
route: C[1] contains sales for route 1, C[2] contains sales for route 2, and so forth.

Matrix C

467.75  (.25¢143+.45*200+18.00+19)
487.90  (.25+49+.45+97+18.00+24)
509.15  (.25+314+.45+77+18.00+22)
337.75  (.25+82+.45+65+18.00+16)

In the preceding example, A, a 4 by 3 matrix, is multiplied by B, a 3 by 1 matrix, giving C, a 4
by 1 matrix.

Suppose a price change is being considered and matrix B contains two columns of ticket

prices:

Old Price New Price

Single Trip .25 .30
Round Trip 45 .50
Commuter 18.00 17.00

21



Matrix Operations

Then A, a 4 by 3 matrix, multiplied by B, a 3 by 2 matrix, resuits in C, a 4 by 2 matrix:

467.75 465.90
487 .90 471.20
509.15 506.70
337.75 329.10
Here are the instructions to perform this:
Without Advanced With Advanced
Programming ROM Programming ROM
Be dim HL4:32] s
BlZs 2l Cids 2]
1t for I=1 to H
for Jd=1 to 32
2 oent BLIaJd]s
next Jdimext I
31 foar I=1 to 33
far Jd=1 to 2
4: ent BLIsdl:
pext Jimext I
3% mat ABCifxd
2iagrprt O

The Identity Matrix

The identity matrix is a square matrix containing zeros with the principal diagonal containing
all ones. Use the identity (idn) statement to define a square matrix as an identity matrix.
Syntax: i oivvarray variable [ = array variable .. ]

If matrix B has been dimensioned [3,3], the statement i i#: i results in:

100
010
001




Matrix Operations

In order to create an identity matrix using the idn statement the matrix must have been
previously dimensioned as a square matrix.

The identity matrix is defined as the matrix which, when multiplied* by any matrix A, results in
matrix A.

Transposition of Matrices

The transposition (irn) of a matrix causes the rows in the matrix to become columns, and the
columns to become rows:

Syntax: i iy array variable -+ array variable
The same matrix cannot appear on both sides of the assignment arrow. The dimensions of the

transposed matrix must be equal to the reverse of the dimensions of the original matrix; that is,

if the dimensions of B are [P,Q], transposition of Matrix B results in a matrix of dimensions
[Q,P].

The transposition of:

results in:

Row 1 in the first matrix becomes column 1 in the second. Then row 2 becomes column 2 and
S0 on.

*That is, matrix multiplication, not array multiplication.

23



24 Matrix Operations

Matrix Inversion and Determinant

The inverse (if it exists) of a matrix can be computed and stored in another matrix and the
determinant of the matrix can be assigned to a simple variable using the matrix inversion (inv)
statement.

Syntax; i ¥ array variable <+ array variable [ = simple variable]

The determinant is stored in the simple variable if it is specified. If no simple variable is
specified for the determinant value, the determinant is computed but the value is not stored.
Both matrices must have been previously dimensioned as square matrices of the same size. If
desired, the result can be stored in the original matrix variable. (e.g., i & D100,

If an inversion is attempted and the 9825A computes a determinant value of exactly zero,
indicating that an inverse cannot be computed, the calculator fills the result matrix with all
zeros, sets flag 15, and gives error M5. If flag 14 is 1 (set) when this occurs, the error is not
given, and operation continues.

In performing the inversions and calculating the determinant, the 9825A uses an internal work
area of 12 N+4 bytes (for an N by N matrix). Thus, the maximum size of matrix which can be
inverted is:

Memory Size Dimensions
Standard 6844 bytes 28 x 28
Opt. 1 15036 bytes 42 x 42
Opt. 2 23228 bytes 53 X 53

Opt. 3 31420 bytes 61 x 61




Mairix Operations

The inverse of a matrix A is a matrix B which, when multiplied by matrix A, produces an identity
matrix. Only square matrices can be inverted. The determinant of an N by N matrix A is defined

mathematically as:
E + A[1,1] A[2,J] A[3,K] .... A[N,R]

where the second subscripts [, J, K, ...,R form a permutation of the integers 1 to N, and the
sign of each product depends on the order of the permutation. If the determinant of a square
matrix of simultaneous linear equations is not zero, the system of equations has a solution; that
is, the inverse of the matrix can be obtained. However, if the determinant is zero, the system
has no solution, the inverse does not exist; and the matrix is termed “singular”.

The Matrix ROM employs a modified Gauss-Jordan reduction technique using the maximum
pivot strategy. This method is superior to the standard Gauss-Jordan elimination or the
diagonal pivot strategy since it will successfully invert all but singular or very near-singular
matrices. Also, by using maximum elements as the pivots, the accuracy of the results is
maximized.

Matrix inversion can be used in solving sets of simultaneous linear equations. For example:

X + 4Y = 47
2X +2Y = 28
In the notation of matrix algebra:
3 4 X 47

2 2 Y 28

Multiplying both sides of the equation by the inverse of A (denoted by [A “‘] ) gives:

Bl - =] e

This can be accomplished by creating matrices A, B, and C, followed by:

25



26 Matrix Operations

The printer output is: #

Thus the solution to the problem is:
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Tei: 4

Telex: 74766 SCHMC HX

INDIA

Blue Star Ltd,
Kasturi Buildings
Jamshedji Tata Rd
E 400 020

Jom|
ol 21
Telex: 011-2156
Cable: BLUEFROST
glue Star Ld.

41472 Vir Savarkar Marg
Prabhadevi

Cable: FﬂDETBLUE

Blue Star Lid.

Band Box House
Prabhadevi
Bombay 400 025
Tel: 45 73 01
Telex: 011-3751
Cabla: BLUESTAR
Blue Star Ltd.
Bhavdaep
Stadium Road

Cabla: ELHEFRDST
Blue Star Ltd.

Telex: 021-7655
Cable: BLUESTAR
Blue Star Ltd.
Bhandari House

7th & 8th Floor

91 Nehru Place

New Delhi 110

Tel: 634770 & S35l85
Telox: 031-2463
Cable: BLUESTAR

Blua Star Ltd.

Blue Star Hause
11/11A Magarath Road
Blnguluro 560 025
Tel: 55668

Telex: 043-430

Cable: BLUESTAR

Blue Star Lid.

Meeakshi Mandira

w1678 Mahaima Gandhi Rd.

Cochin 682 016

Tel 32069,32161,32282
Telex: 0885-514

Gaula BLUESTAR

Blue Star Lid.

1-1-1171

Sarojini Devi Road

Secundarabad 500 003

Tel: 70126, 70127

Telex: 015-459

Cable: BLUEFROST

Blue Star Ltd.

2734 Kodambakkam High Roadl

Madras 600 034

Tel: 82056

Telex: 041-379

Cable: BLUESTAR

INDONESIA

BERCA Indunssna P.T.
P.0. Box 4964Kt.
Jin.Abdul Muis 62
Jakarta

Tel: 349255, 349886
Telex 46748 BERSIL IA
Cable: BERSAL
BERCA Indanesia P.T.
P.0. Box 174/Sby.
23 Jin. Jimerio
Surabaya

Tel: 42027

Cable: BErcacon

ISRAEL
Elactronics Engineering Div.

of Motorola Israel Ltd.
186, Kremenelskt Street
P.0.80x 25016

ak-Aviv

Tel: 38973
Telex: 33569, 34164
Cable: BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewlett-Packard Ltd,
Chuo Bldg., 4th Floor

4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka,532

Tel: 06-304-6021

Telex: 523-3624
Yokogawa-Hewlstt-Packard Ltd.
29-21, Takaido-Higashi 3-chome
Euumamn-in Tokyo 168

Tel: 03-331- 5111

Telex: 232-2024

Gable: VHPMAHKET TUK 3 724

Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

24 Kami Sasajima-cho
Nakamura-ku, Nagoya, 450
Tel: 052 571-5171

Yokapgawa- Hewtett Packard Ltd.
Tanigawa Buildiny

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama, 221

Tel: 045-312-1252

Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Building

105, 1-chome, San-no-maru
Mito, Ibaragi 310

Tel: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd,
Inoue Building

1348-3, Asahi-cho, 1-chame
Alnugl Kanaaawa 243

Tel: 0462-24-04
Yokouawa-HewJeu Packard Ltd,
Kumagaya Asahi

Hachijuni Building

4th Floor

34, Tsukuba

Kumaglga. Saitama 360
Tel: 0485-24-6563

KENYA

Advanced Communications Ltd.
P.0. Box 30070

Nairabi

Tel: 331955

Telex: 22639

Medical Oni J

Lntgmanun Aeradlu(E A Ltd.

Nairobi Alrpon

Nalrobi

Tel: 336055/56

Telex: 2220122301

Gable: INTAERIQ Nairobi
Medical

lnternaﬂonar Aemdlu (E.A)Ltd.
P.0. Box

Mnmban

KOREA

Samsung Electronics Co., Ltd.
15th F\nof Daeyongak Bidn
25-5, 1-KA

Ghoong Moo-Ro, Chung-Ku,

Tel EE 5 6811, 778-3401234
Telex: 22578

MALAYSIA

Hewiett- Packard Sales SDN BHD
Suite 2.2172.2

Banuunan Angkasa Raya

Jalan Am

Kusla Lurn ar

Tel: 2332027491

Pratel Enqinuan’ng
P.0. Box 1917

Lot 259, Satok Road
Kuching, Sarawak

Tel: 53544

Cable: PROTELENG
MOZAMBIQUE
A.N. Goncalves, Lid.

162, 1° Apt. 14 Av. D. Luis
ﬂama Poslal 107

puto
"l 2?% 2711
Telex: 6-203 NEEDN Mo
Cable: NEGON

NEW GUINEA
Hewlett- Packard Australia

Dsm g)mem Bank Building
Ground Fl

Ward Strip

Pori Moresby, Paupua
Tel: 258933

NEW ZEALAND
Hewlett-Packard (N.Z.) Lid.
4-12 Cruickshank Strest
Kilbirnia, Wellington 3
P.0. Box 9443

Courtney Pldce
Walllngton

el: 877-199
Cable: HEWPACK Wellington
Hewlett-Packard (N.Z.) Lid.

Pakuranga Prufassmna! Centre
gﬁ? Pakuranpa Highway

Pll(urln -

Tel: 569-6!

Cable: HEWPACK Auckdand
Analyiical Medical Only

Medical Supplies N.Z. Ltd.
Scientific Division

Pﬂucaéﬂun Gore Road, Newmarket
Auckhnd

CabFe DENTAL Auckland
AnalyticalMedical Only
Medical Supplies N.Z. Ltd.
Norrie and Parumoana Streets
Porirua
Tel: 75-098
Telex: 3858
Analytical Medical Only
Medical Supplies N.Z. Lid.

. Box 303
239 S!anmure Road
Chrlatehurch
Tel: 892-019
Cable: DENTAL Christchurch

Analytical Medical Only
Medical Supplies N.Z. Lid.
303 Great King Street

.0. Box 233
Dunsadin
Tel: 88-817
Cable: DENTAL Dunedin

NIGERIA
The Electronics
Instrumentations Ltd.
NB8/770 Oyo Road
Oluseun House
8. 5402

Ibadan

Tel: 461577

Telex: 31231 TEIL NG

Cable: THETIEL Ibadan

The Electronics Instrumenta-
tions Ltd.

144 Agege Motor Road, Mushin
P.0. Box 6645

Cahqe: THETEIL Lagos

PAKISTAN

Mushko & Gompany Ltd.
Qosman Chambers.
Abdullah Hamun Ruad
Karachl-3

Tel: 511027, 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushio & Company, Ltd.
388, Satellite Town
an:ul indl

1924
Cable: FEMUS Rawalpindi

PHILIPPINES
The Onling Advanced
Systems Corporation
Rico House
Amorsolo cor. Herrera Str,
Leaasg\ VIIIa*e. Makati
P.0. Box 1510
Metro Manlia
Tel: 85-35-81, 85-34-91,85-32-21
Telex: 3274 ONLINE
AHODESIA
Figid Technical Sales
45 Kelvin Road North
0 B 3458

Tul ?052 1 (5 lines)
Telex: RH 4122

SINGAPORE
Hewlett- Palakzm Singapore
Lt

e.)
Hgne pot Road
Alaxandla P.0. Box 58
Singlg_ure 4
Tel: 270-2355
Talax: HPSG RS 21486
Cabla: HEWPACK, Eingapme

SOUTH AFRIC
Hewlett-| Pal._::tiard Snulh Alrica
I

Private Baj Wandywood,
Sandton, Transvaal, 2144
Hewlett-Packard Centre

Daphne Street, 'Hunﬂywoon
Sandton, 2144

Tel: 802-10408

Telox: 8-4782

Cable HEWPACK Johannssburg

Hewieti- 'Pe[ckard South Africa
td

P.0. Box 120

Howard Place, Cape Province, 7450
Pine Park Centre, Forest Drive,
Pinelands, Cape Pravince, 7405
Tel: 53-7955 thu 9

Telex: 57-0006

SAI LANKA

:1sirupulltan Acenc:as Ltd
09/3 Union Place

Colombo 2

el; 35947

elex: 1377METROLTD CE

Cable: METROLTD

SUDAN

Radison Trade

P.0. Box 921

Khartoum

Tel: 44048

Telex: 375

TAIWAN

Hewlett-Packard Far East Ltd.
Taiwan Branch

39 Chung Hsiao West Road
Section 1, 7th Floor

Taipel
Tel: 3819160-9,3141010
Cable : HEWPACK TAIPEI
Hewlett-Packard Far East Ltd.
Taiwan Branch

68- 2hcnunu Cheng 3rd. Road

oo 248

tel: (07) 242318-Kaohsiung
Analytical Only

San Kwang Instruments Co., Ltd.
20 Vung Sui Road

alpal
TeJ 3615446-9 (4 lines)

Telex: 22894 SANKWANG
Cable: SANKWANG Taipei
TANZANIA

Medical Dnlr

Intematlona Aeraﬂm E.A.) Ld

P.0. Box B

Dar es Sal !
TeIL 21251 Ext. 265
Telex: 41030

THAILAND

UNIMESA Co. Ltd

Elcom Research Building
2538 Sukumvil Ave.
Bangchak,Bangkok
Tel; 3932387, 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Dn[r

International Aeradio(E.A. ), Ltd.
0. Box 2577

Kampala

Tel: 54338

Cable: INTAEHIO Kampala

ZA

MBI
Rud. mnu ambia) Ltd.
P 0 % (Z )

T 3793
Cable: ARJAYTEE, Lusaka

OTHERAREAS NOTLISTED,
CONTACT!
Hewiett-| Pacharﬂ Intercontinental
3200 Hillview Ave.
Palo Alto, Caln‘nmla 94304
Tel: 415) @
TWX: 91 -373 1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd,
116204 - 166th Street
Edmonton T5M 379

Tel: (403) 452-3670

TWX: 610-831-2431
Hewlett-Packard Canada) Ltd.
210,7220 Fisher St. S.E.
Calg urg T2H 2H8

Tel: 403) 2332713

Twx: 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard Canada) Ltd.
10691 Sh!lfhlgga Way
Richmond Vi

Tel: (604) 270- 2277
TWX: 610-925-5059

MANITOBA
Hewiett-Packard (Canada) Ltd.
380-550 Centu
Winn| FIS 0Y1
Tel: 204) 786-6701
TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd,
800 Windmill Road
Dartmouth B3B 1L1

Tel: (802) 469-7820

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Lid.
1020 Morrison Dr.

Ottawa K2H 8K7

Tel: (613) 820-6483

TWX: 610-963-1636
Hewlet-Packard (Canada ) Ltd
6877 Goreway Drive
Mississauga L4V 1MB

Tel: (416)678-5430

TWX: 610-492-4246
Hewleti-| Packard {Ganada)Lm
552 Newbold

London NEE 255

Tel: (519) 686-9181

QUEBEC

Hewilett-| F‘aclmrd Canada) Ltd.
275 Hymus BI

Pointe CIlirb HQR 167
Tel: (514) 697-423;

TWX: 610-422- 3022
TLX: 05-821-521 HPCL

FOR CANADIAN AREAS
NOT LISTED:

Contact Hewlett-Packard (Canada)
Ltd. in Mississauga.

CENTRAL AND SOUTH AMERICA

ARGENTINA
léiexdle!t-Pankarﬂ Argentina

Av. Leandro N, Alem 822 - 12°
1001 Buenos Aires

63,4,5.6
Telex: 122443 AR CIGY
Cable: HEWPACKARG
Biotron S.A.C.L.y M.
Bolivar 177
1066 Buenos Alre
Tel: 30-4846, 34-! 9356 34-0480,
33-2863

Telex: 011-7595
Cable: Biotron Baries

OLIVIA
Casa Kavlin S.A,
Calle Potosi’ 1130
P.0. Box 500
La P

az
Tel: 41530,53221

Telex: CWC BX 5298,1TT 3560082
Cable: KAVLIN

BRAZIL .
Hewlett-Packard do Brasil
l.e.C. Ltda.

Alameda Rio Negro, 750
Alphaville

06400 Barueri SP

Tel: 429-3222
Cable: HEWPACK Sao Paulo

Hewlett-Packard do Brasil

I.2.C. Ltda.

Rua Padre Gﬁauas 32
90000-Pérto

Tel: 0512 22 2 22 5521

Cable: HEWPACK Potto Alsgre

Hewleft-Packard do Brasil

l.e.C. Ltda.

Av Epitacio Pessoa, 4664

ﬂﬂa
%D 0-Rlo de Janeiro-RJ

Telex: 021-21905 HPBR-BR
Cable: HEWPACK
Rio de Janeiro

CHILE
Jorge Ca!r.zgm y Cia. Lida
Vicuna MacKenna 3, Ofic. 1204
Casilla 16475
%armo 9, Santiago

I 341
Telex: JCILCAGNI

COLOMBIA
Instrumentacidn
Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-75
Apartado Adreo 6267
Bogotd, | 0.E.
Tel: 269-8877
Telex: 44400
Cable: AARIS Bagotd
Instrumentacion
H.A. Langebaek & Kier S.A.
Carrera 63 No. 49-A-31
Apariada 54098
edsilin
Tel: 304475

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

San Joge

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
Cable: GALGUR

ECUADOR )
Computadoras y Equipos
Electrdnicos del Ecuador

.0, Box |
Eloy Alfaro No. 1824,3°Piso
Quito
Tel: 453 482
Telex: 2548 CYEDE ED
Cable: CYEDE-Quito

Medical Only
Hospitalar S.A.
Casillz 3590
Aobles 625

uito
Tel: 545-250
Cable: HOSPITALAR-Quito
EL SALVADOR
IPESA

Bulevar de los Heroes 11-48
San Salvador
Tel: 252787

GUATEMALA

IPESA

Avenida Reforma 3-48,
Guulemnla Clii

Tel: 316627,314786,66471-5,ext.9
Telex: 4132 Teletro Gu

MEXICO
Hewl en-i[’:ackard Mexicana,
AL d

Av. Peritérico Sur No. 6501
Tepepan, Xochimileo
Mexico 23, D.F.
Tel: 905-676-4600
Telex: 017-74-507
Hewlett-Packard Mexicana,
S.A.deC.V
Ave. Consmucldn No. 2184
Monterre)

Tel: 48- 71 52 48-71-84
Telex: 038-410

NICARAGUA

Roberto Terdn G.

Apartado Postal 889

Edificio Terdn

Managua

Tel: 25114, 23412,23454,22400
Cable: ROTERAN Managua

PANAMA

Electrdnico Balboa, 5.A.
Aparatado 4929
Panama 5

Calle Samuel Lewis
Edificio “Aifa”, No.2
Cuidad du Panama
Tel: 64-2700

Telex: 343.’!103 Gurundu

inal Zoni
Cable: ELECTRDN Panama

PERU

Compafila Electro Médica S.A.
Los Flamencos 145

S?n Isidro Casma 1030

L

Tel: 41-4325
Telex: Pub, Baoth 25424 SISIDRO
Cable: ELMED Lima

SURINAME
Surtel Radio Holland N.V.
Grote Hafstr. 3-5

0. Box 155
Paramaribo
Tel: 72118, 77880
Cable; Surtel

TRlNlDAD & TOBAGO

Canl:bean TeWemms Ld.
Box 7.

69 Fredenuk S!rm

Port-oi-Spain

Tel: 62-53068

URUGUAY

Pablo Ferrando 5.A.C.el.

Avenida Italia 2877

Casilla de Correo 370

Montevideo

Tel: 40-3102

Telex: 702 Public Booth Para
Pablo Ferrando

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela

A
P.0. Box 50933
Caracas 105
Los Ruices Norte
3a Transversal
Edificio Segre
Caracas 107
Tel: 239-4133 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, Caltfornia 94304
Tel: (415) 856
TWX: 910- 373 1250
Cable: HEWPACK Palo Aito
Telex: 034-8300, 034-8493
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EUHOPE, N@HTH AFRICA AND MI

AUSTRIA
Hewlett-Packard Ges.m.b.H,
Handelskai 52

P.0. Box 7

A-1205 Vienna

Tel: 351621-27

Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BAHRAIN

Medical Only

Wael Pharmacy

P.0. Box 648
Bahrain

Tel: 54886, 56123
Telex: 8550 WAEL GJ
Cable: WAELPHARM
Analytical On]e{

Al Hamidiya Trading
and Contracting

P.0. Box 20074
Manama

Tel: 259978, 259958
Telex: 6895 KALDIA GJ

BELG
Hew\ell Packard Benelux
SAMN

Avenue du Col-Vert, 1,
éGroenkraagWaan]

-1170 Brussels
Tel: (02) 660 50 50
Cable: PALOBEN Brussels
Telex: 23-494 paloben bru

CYPRUS

xgurnnics
19 Gregorios Xenopoulos Street
P.Q. Box 1152

Nicosia

Tel: 45628/29

Cable: Kgglnmcs Pandshis
Telex: 3

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSR-25097 Bechovice u Prahy
Tel: 89 93 41

Telex: 12133

Institute of Medical Bionics
Vyskumny Ustav Lekarske] Bioniky
Jedlova &

CS-88346

Bratistave-Kramare

Tel. 4251
Telex: 93229

DDR
Entwicklungstabor der TU Dresden
Fours:huagsmsmut Meinsberg

Wuldhaiwmelnuberg
I: 37 667

Te!e: 518741

Export Contact AG Zugrich
Guenther Fargher
Schiegelstrasse 15

1040 Berlin

Tel: 42-74-12

Telex: 111883

DENMARK
Hewletl-Packard AS
Datavej 52

DK-3460 Birkerod

Telex: 37409 hpas dk
Hewlen Far,kard AB

DK 3606 Silkehnrn
Tel: (06) 82

Telex: 37409 h as dk
Cable: HEWPACK AS

EGYPT

LE.A.

International Engineering Associates
24 Hussein Hegazi Street
Kasr-gl-Aini

Cairo

Tel: 23 829

Telex

Cah\a INTENGASSD
SAMITRO

Sami Amin Trading Office
18 Abdel Aziz Gawish
Abdine-Cairo

Tel: 24932
Cable: SAMITRO CAIRO

FINLAND
Hewlett-Packard 0Y
Nahkahousunti 5
P.0. B

.0. Box &
SF-00211 Helsinki 21
Tel: 80) 6923031

FRANCE
Hewlett-Packard France
Avsnu‘g des Tropiques
is
Boite Postale No. 6
91401 Orsay-Cedex
Tel: (Ig 907 78 25
TWX: 600048F

Hewletl-Packard France
Chemm des Mouilles

Te\ GB) 33 125,

WX: 310617F
Newlaﬂ -Packard France
Péricentre de la Cépiére
%1Psﬁ11T:Dm1°|“llZ.-L. Mirail
R
TW}: 5’1095?F
Hewlett-Packard France
Le Ligoures
Bureay de vente de Marseilles
Place Roude de Villenuave
13100 Aix-en-Provence
Tel: (42) 59 4102
Hewlett-Paclard France
2, Allee de la Bourgnette
35100 Rennes
Tel: (39) 51 42 44
TWX: 740912F
Hewlett-Packard France
18, rue du Canal de la Marne
67300 Schiltighelm
Tel: (88) 83 08 10
TWX: B30141F
Hewlett-Paciard France
Immeuble péricentre
Rue van Gogh
59650 Vlllanauu- 0 Ascq
T:I [2030

24F

HewlenPackard France

Bureau de Venle

Centre d" atfaires Paris-Nord

Batiment Ampdre

Rue de la Commune de Paris
. 300

8.
93153 Le Blanc Mesnil Cddex
Tel: @01)931 88 50
Hewlett-Packard France
Ay, du Pdt. Kennedy
33700 Merlguac
Tel: (56) 97 22 69
Hewlett-Packard France
“France-Evry" immeuble Lorraine
Boilevard de France
91035 Evry-Cedex
Tel: 077 96 60
Hewlett-Packard France
50 Rue de Met

7130 Jouy Il.ll Arches
TEI (B7) 69 45 3

GERMAN FEDERAL REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postiach 560 140
D-6000 Frankfurt 56
Tel: (0611) 50-04-1
PACKSA Franidurt
Telex: 04 13249 hpffm d
Heawlett-Packard GmbH
Technisches Buro Boblingen
Hulrenbsr\:ar Strasse 11
D-7030 Bébllnqen Wiirttemberg
'l' I: 070 J‘GG
Cable: HEWPACK Bablingen
Telex: 07265739 bbn
Hewleti-Packard GmbH
Technisches Biro Disseldort
Emanuel-Leutze-Str. 1 Seestern)
D-4000 Dusseldor?
Tel: (@211) 59711
Telex: 085/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Buro Hamburg
Wendanstrasse 23

Hamburg 1
Tol: (140) 24 13

Cable: HEWPACKSA Hamburg
Talex: 21 63 032 hphh d
Hewiett-Packard GmbH
Technisches Biro Hannover
Am Grossmarkt 6

0-3000 Hannover 91
Tel: (0511) 46 60 01
Telex: 092 3259

Hewlet-Packard GmbH
Technisches Buro Nurnberg
Neumeyersirasse 90
D-8500Nurnber,

Tel: (0911) 56 30 83
Telex: 0623 860
Hewlett-Packard GmbH
Technisches Bdro Minchen
Eschenstrasse 5

D-8021 Taufkirchan

Tel: ©89)6117-1
Hewlett-Packard GmbH
Technisches Biro Berlin
Kaithstrasse 2-4

D0-1000 Berlin 30

Tel: (030) 24 80 86
Telex:018 3405 hpbin d

GREECE

Kostas Karayannis

8 Omirgy Slreet

Athens 133

Tel: 32 30 3038237 731

ﬁnal ical Only

G Papalhanassmu & Co.
17 Marni Street
Athens 103

Tel: 5522 815/5221 989
Telex: 21 5329 INTE GR
Cable: INTEKNIKA
Medical Only
Technumun Hellas Ltd.
52 Skoufa Street
Athens 135

Tel: 3626 972

HUNGARY

MTA

Mdszerigy s Mérdstechnikai
Szolgalata

Hewleti-Packard Service

Lenin Krt. 67, P.0.Box 241

}aswauﬂapgsl Vi

Telex: 22 51 14

ICELAND

Medical Dn?{

Elding Trad| nqrcompany Ine.
Halnarnun!\ ryggvagstu
18- Fln

m
Tel: 156 2011 63 03
Cable: ELDING Reykavik

IRAN

Hewlatt-Packard Iran Ltd.
No. 13, Fourteenth St.
Mir Emad Avenue

P.0. Box 4172419
Tehran

Tel: 851082-5

Telex; 213405 hewp ir

IRELAND

Hawlatt- Pack.ard Ltd.
King Strest Lane
Winnersh, Wokingham
Berks, RG11 5AR
GB-England

Tel: (0734) 78 47 74
Telex: 847178

Cable: Hewpie Londun
Hewlett-Packard LI

20 Avut?bs Inguslnm Estate

Tel: [311514322
Telex: 30439
Medical Only

Cardiac Samces (refand ) Ltd.

Kilmore Road
Artane

Dublin 5, Eire
Tel: 1) 315820
Medical Only
Cardiac Services Co.
95A H"a?{{y Ad. South
Betiast BT10 0BY
GB-Northern Ireland

ITALY

Hewiett-Packard Italiana S.p.A.

Via G.Di Vittario , 9

Tel: )5
Telex: 311048 HEWPACKIT

Hewleti- Packa;d Italiana S.p.A.

Via Turazza

35100 Padova

Tel: (49) 664888

Telex: 41612 HEWPACKI

Hewlett-Packard ;tgllana S.p.A.

Via G. Armellini

1-00143 Romn

Tel: (06) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma

Hewlett-Packard Italiana S.p.A.

Corsu vaanm Lanza 94

133 Tori
TBI 1011)682245559303
Medical/Calculators Only

Hewlett-Packard Naliana S.p.A.

Via Principe Nicola 43 G/G
1-95126 Catania
Tel:(095) 37 05 04

Hewlett-Packard Italiana S.p.A.

Via Nuova San Rocco A.

TeL (031 ) 1’51 3544

Hewlett-Packard Italiana S.p.A.
i, 98

VIE.E M

14/ na
Tel: (DEI) 30??57:300!]40

JORADAN

Mouvasher Cousins Co,
P.0. Box

Amman

Tel: 2490739907
Telex: SABCO JO 1456
Cable: MOUASHERCO

KUWAIT

Al-Khaldiya Trading &
Cunlractm&

P.0. Box 830-Safat

Kuwait
Tel:42 491041 1726

LUXEMBURG
Hewi&n -Packard Benelux

Avenu du Col-Vert, 1
(Groenkraaglaan )
B-1170 Brussels

Tel: [02)5722 40
Cable: PALOBEN Brussels
Teiex 23 494

MORCCCO
Dolbeay

81 rue Karatchi
Cesablanca
Tel: 3041 82
Telex: 2305122822
Cable: MATERIO
Gerep
3, rue d'Agadir
Cuublanca
T I: 27209315

G

ex: 23739
Cable: GEREP-CASA
Cogedir
31 rue Omar Slaoui
Casablanca
Tel: 27 65 40
Telex: 2173723003
Cable: COGEDIR
NETHERLANDS
Hewlett-Packard Benelux N.V.
Van Heuven Goedhartiaan 121
P.0. Box 667
NL-Amstelvesn 1134
Tel: ©020)47 20 21

NORWAY
Hewlett-Packard Norge ArS
Osterdalen 18

.0, Box
1345 Osteraas
Tel: (02) 1711 80
Telex: 16621 hpnas n
Hewlett-Packard Norge A/S
Nygaardsgaten 114
5000 Bergen

POLAND
Biuro Informacji Technicznej
Hewlett-Packard

50
Tel: 33.25.88/39.67.43
Telex: 81 24 53 hepa pl

UNIPAN

Biuro Obslugi Technicznej

01-447 Warszawa

ul Newelska 6

Poland

Zaklady Naprawcu Sprzety
Medycznego

Piac Kamuny Paryskiej 6

90-007 Ldd¥

Tel: 334-41, 337-83

Telex: 886981

PORTUGAL
Teiectra-Empresa Técnica de
Equipamentas Eléctricos S.a.r.l.
Rua Ftudrrgu da Fonseca 103

P I n 1

Tel (19EEE 80 72

Cable: TELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

Intercambio Mundial de Comércio

a.rl

P.0. Box 2761

Avenida Anlomo Auuusw
de Aguiar 138
- Liabon

Tsl (19%653 21 31.’1‘

Cabla [NTERCAMBID men
Nasser Tradin & Contractin,
P.0. Box 1563 g
Doha

Tel: 22170

Telex: 4439 NASSER

Cable: NASSER

AUMANIA

Hewlett-Packard Reprezentanta
Bd.n. Balcescu 16
Bucuresti

Tel: 15 80 23113 88 85

Telex 10440

1.R.U.C
Inrreprmderaa Pamm

Intretinerea
Si Repararea Utilajelor de Calcul
B-dul Prof. DITI'IIU'IB Pumpel 6
Bucurastl-Sectorul 2
Tel: 83-20-70 BB 24 40, 88-67-95
Telex: 1

SAUDI ARABIA

Modern Electronic
Establishment (Head Office)
P.0. Box 1228, Baghdadiah Street
Jeddah

Tel: 27 798

Telex: 40035

Cable: ELECTA JEDDAH
Modern Electronic
Establishment Branch)
P.0. Box 2728

Riyadh

Tel: 6259666232

Cable: RAOUFCO

Modern Electronic
Establishment Branch)
P.0. Box 193

Al-Khobar

Tel: 44678-44813

SPAIN

Hewlett-Packard Espafiola, S.A.
Calle Jarez 3

E-Madrid 16

Tel: (‘%455 26 00 (10 lines )

Hewlen Packard Espadﬂola S.A.
Colonia Mirasierra

Edificio Juban

% Costa Brava, 13

Madrid 34

Hewleti-Packard Espafiola, S.A.
Milanesado 21-23

E-Barcelona 17
Tel: (3) 203 6200 (5 linas)

Hewlett-Packard Espafiola, S.A.
Av Ramdn y Cajal, 1
Edificio Sevilla, planta 9°

-Saville
Tel: 64 44 54/58

Hewlen-Packard Espaiiola S.A,
Edificio Albia Il 7°

E-Bilbao 1
Tel: 23 83 06/23 82 06
Hewlett-Packard Espafiola $.A,
C/Raman Gordillo

(Entlo.
E-Valencia-
Tel: 96-361. 13 54/361,13.58

SWEDEN
Hewlelt-Packard Sverige AB
Enighetsvagen 3, Fack
5-161 Bromma 20
}e\l (Dk})?ﬂ[l 05 50

ele;
Cag\e MEASUHEMENTS

Hewlett- Pacltald Sverige AB
Frétalisgatan 30

$-421 32 Véstra Frélunda
Tel: {031)49 09 50

Telex: 10721 via Bromma office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zircherstrasse 20

.0. Box 307

CH-8352 Schileren-Zurich
Tel: (01) 7305240
Telex: 53933 hﬁng ch

Cable: HPAG Cf

Hewlett- Packard (Schweiz) AG
Chateay Bloc 1
CH-1219 Le |.i non-Geneva
Tel: 022) 96 O 22
Telex: 27333 hpa
Cable: HEWPA

SYRIA

General Electronic Inc.

Nuri Basha-Ahnaf Ebn Kays Street
P.0. Box 5761

Damascus

Tel: 33 24 87

Telex: 11215 ITIKAL

Cable: ELECTRCBOR DAMASCUS

Medical/Personal Calculator only
ah & Co.

G Geneva

Place Azmé

B.P, 2308

Damascus

Tel: 16 367-19 697-14 268
Suleiman Hilal EI Miawi
P.0. Box 2528

Mamoun Bitar Street, 56-58
DamascusTel: 11 46 63

TUNISIA

Tunisie Electronigue

31 Avenue de la Liberte
Tunis

Tel: 280 144

Corema

1 ter. Av. de Carthage

Tunls
Tel: 253 821
Telex: 12319 CABAM TN

TURK

TEKNIM Company Ltd,
Riza Sah Penlevi
Caddesi No. 7
Kavailidere, Ankara
Tel: 275800

Telex: 42135

Teknim Com., Lid.
Barbaros Bulvari 55/12
Eesvityas 1stanbul
Tel: 613 546

Telex: 23540

Medical only

Muhendislik Kollektif Sirketi
ediha Eldem Sokak 41/6
Yuksel Caddesi

Ankara
Tel: 17 56 22
Cable: EMATRADE /Ankara
Analyml\ unly
Yilmaz
Milli Mudaraa Cad 1646
Kizilay

Ankara

Tel: 2503 09 - 17 80 26
Telex: 42576 OZEK TR
Cable: 0ZYUREK ANKARA

UNITED ARAB EMIRATES
Emitac Ltd. g'?ead Office)
P.0. Box 1641

Sharjah

Tel: 3541213

Telex: 8138

Emitac Ltd. (Branch Office)
P.0. Box 2711

Ahu Dhabi

Tel: 3313701
UNITED KINGDOM
Hewlett-Packard Ltd.

King Street Lane
Wmnerah Wukmgham

Tel tD‘.'Jd)?ﬁd?N
Telex 84

Hewlett- Pal:kard Lid.
Trafalgar House
Navigation Road
Altrincham
Cheshire WA14 TNU
Tel: (06!]928 6422
Telex:

Hewreu Packard Ltd.
Lygon Court
Hereward Rise
Dudley Huad
Halesowel

Wesl M\d\ands BSZ 850
Tel: (021) 550 991
Telex: 339105
Hewlet-Packard Ltd.
Wedge House

799, London Road

Telex 946325
Hewleft-Packard Ltd
10, Wesley St.
Caalldhrd

Yorks WF10 1AE
Tel: (ﬂ977)550l)!5
Telex: 557355
Hewlett-Packard Ltd
1, Wallace Way
Hitchin
Hertfordshire, 5G4 OSE
Tel: (0462) 31111
Telex: 82.59 81

USSR

Hewlett-Packard

Representative Office USSR
Pokrovsiky Boulevard 417-kw 12
Moscow 101000

Tel: 294.20.24

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-SlandarﬂMewlm—PackaIﬂ
M:klnsmeva 3N
0 Ljubljana
Tul 31587932 16 74
SOCIALIST COUNTRIES
NOT SHOWN PLEASE
ACT:

Hewlett-Packard Ges.m.b.H
Handelskai 52

P.0. Box 7

A-1205 Vienna, Austria
Tel: 0222)35 16 2110 27

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
ONTACT:
Hewlett-Packard S.A
Meunerranean and Middle
Easl Operations
35, Knlnkntfnm Street
Platia Kefallariou
GR-Kifissia-Athens, Greece
Tel: 8080337/259/429

FOR OTHER AREAS
NOT LISTED CONTACT
Hewletl-Packard S.A.

, rue du Bois-du-Lan

D Box
CH 1217 Meyr\n 2 - Geneva
Tel {DZZ}BZ 70 00

NITED STATES

U

ALABAMA

P.0. Box 4207
8290 Whitesburg Dr.
Huntavllle 35802
Tel: (205) 881-4591

8933 E. Roebuck B\vd.
Birmingham 3520
Tel: !20?) 836 2zum

ARIZONA

2338 E Maonoha St.
Phoenix 850

Tel: (592}244 1361
2424 East Aragon Rd
Tucson 85706

Tel: (602) 889-4661

"ARKANSAS
Medical Service Only
P.0. Box 5646
Brady Slallon

Liitle Rock 72215
Tel: (501) 376-1844

CALIFORNIA
1579 W. Shaw Ave.
Fresno 93771
Tel: (209) 224-0582

1430 East Orangmorpe Ave,
Fullerton 92631

Tel: (714) B70-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: 213)877-1282

TWX: 910-493-2671

5400 West Rosecrans Blvd.
P.0. Box 92105

World Way Postal Center
Los Angeles 90003

Tel: (2133 776-7500

TWX: 910-325-6608

‘Los Angeles

Tel: 213)776 7500

3003 Scott Boulevard
Santa Clara 95050

Tel: (408) 988-7000
‘Ridgecresat

Tel: {714) 446-6165

646 W. North Market Bivd
Sacramento 95834

Tel: (916) 929-7222

9606 Aero Drive
P.0. Box 23333
San Dlego 92123
Tel: (714) 279-3200

‘Tarzana

Tel: (213) 705-3344
COLORADO
5600 DTC Parkway
Englewood 80110
Tel: 303) 771-3455

CONNECTICUT
12 Lunar Drive
MNew Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2727 N.W. 62nd Street
Ft. Lauderdale 33309
Tel: 305) 973-2600
4428 Emerson Street
Unit 103
Jaeksonville 32207
Tel: (804) 725-6333
£.0. Box 13910

6177 Lake Ellenor Dr.
Orlando 32809

Tel: (305) 859-2800
P.0. Box 12826

Suite 5, Bldg. 1

Office Park North
Pensacola 32575
Tel: [@04) 476-8422

GEORGIA

P.0. Box 105008

450 Interstate North Parkway

Atlanta 30348

Tel: (404]955 1500

Medical Service Only

"Augusta 30903

Tel: ?404) 736-0592

P.0. Box 2103

1172 M. Davis Drive
Warner Roblns 31098

Tel: 912) 922-0449

HA!

2375 Sn Kiny

Honolulu 95826

Tel: {B08) 955-4455

Street

ILLINCIS
5201 Tollview Or.

Rolli Muldowl 60008
Tel: @ 800
TWX: 91 557 2260

?3!]1 th Shadelann Ave.
lndllnlpoll
Tel: 842- UD

I: @17 D
TWX 81 -260-1797

‘2415 Hemz Hnaﬂ
lowa Clty 52240
Tel: (319) 338-9466

KENTUCKY

Medical Only

3301 Atkinson Dr.

Suite 407 Atkinsen Sguare
Loulsvllle 40218

Tei: (502) 456-1573

LOUISIANA

P.0. Box 1449

3229-39 Williams Boulevard
Kenner 70063

Tel: (304) 443-6201

MARYLAND

7121 Standard Drive
Parkway Industrial Center
Hanover 2107

Tel: (301)796-7700
TWX: 710-862-1943

2 Choke Cherry Road
Rockville 20850

Tel: (301) 948-6370
TWX: 710-826-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617)861-8960
TWX:710-326-6904
MICHIGAN

23855 Research Orive
Farmington Hills 48024
Tel: ﬂnﬁ -5400
724 West Canlre Ave.
Kalamazoo 49002
Tel. (606} 323-8362

MINNESOTA
2400 N. Pnor Ave.
St. Paul 55113
Tel: (612)535 -0700

MISSISSIPPL

322 N. Mart Plaza
Jackson 39206
Tel: (songsa 9363

MISSOURI

11131 Colorado Ave.
Kanaas Cit; 64137
Tel: (816) 763-8000
TW: 910-771 -2037
1024 Executive Parkway
St. Louls 63141

Tel: (314) 878-0200

NEBRASKA

Medical On| 'x

TI0I Mercy Road

Suite 101

Omaha 68106

Tel: (402) 392-0948

MNEVADA

‘Las Vegas

Tel: (702) 736-6610

NEW JERSEY

W. 120 Century Rd.

mus 07652

Tel E01& 265-5000

TWX: 710-990-4951

Crystal Brook Professional
Building, Route 35

Eatontowin 07724

Tel:{201) 542-1384

NEW MEXICO

P.0. Box 11634
Station E

11300 Lomas Blvd., N.E.
Albuguerque 87123
Tel: (505) 292-1330
TWX: 910-989-1185
156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK

6 Automation Lane
Computer Park
Albany 12205
Tel: (518) 458-1550
TWX: 710-444-4961

650 Perinton Hill Office Park

TWX: 510-253-0092
No.1 Pennsylvania Plaza
55th floor

34th street & 8th Avenue
New York 10001

Tel: 212) 971-0800
5858 East Molloy Road
Syracuse 13211

Tel: (315) 455-2486

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
NORTH CAROLINA
5605 Roanne Way
Greensboro 27405
Tel: (919)852-1800

OHI
Msdmah{)omputer Only
Bldg. 300

i
131“3 E. Kemper Rd.
Cincinnati 45426
Tel: (513) 671-7400
16500 Sprague Road
Cleveland 44130
Tel: 216) 243-7300
TWX:810-423-9430
330 Progress Rd.
Dayton 45449
Tel: (513} 859-8202
1041 Kingsmill Parkway
Columbus 43229
Tel: (514)436-1041
OKLAHOMA
P.0. Box 32008
BJDT N. Meridan Avenue

Okishoma City 73112
Tel: (405) 721-0200
9920 E. 42nd Street
Suite 121
Tulsa 74145

OREGO!

17890 SW Luwsr Boones
Ferry road

Tualatin 97062

Tel: {503) 620-3350

PENNSYLVANIA
111 Zeta Erwe
Pitteburgh 15238
Tel: 912)782 0400
1021 8th Ave
King of Prusswa Indusma! Park
'T“I" of Prunia 19406
G

TWX: 51 8 560- 2570

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Office
Calle 272,

Edll 2?3 Uurg Country Club

4
Teli (809) 762-7255
Telex: 345 0514

soum CAROLINA

P. 0. Box 6442

6341-0 N, Trenholm Road
Columbla 29260

Tel: (803) 782-6493

TENNESSEE
8914 Kinpston Pike
Knoxville 37922
Tel: (615) 523-0522

3027 Vanguard Dr,
Director's Plaza
Memphis 38131
Tel: (301) 346-8370

"Mashville
Medical Service oni
Tel: (515) 244- yirs

TEXAS

4171 North Mesa
%ﬂe 0110

Tei: (915)533 3555
P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: 214) 231-6101

P.0. Box 42816
10535 Harwin Or.
Houston 77036

Tel: (713) 776-6400
“Lubbock

Medical Service or:lg
Tel: (B06) 799-447.
205 Billy Mitchell Road
Sen Antonio 78226
Tel: (512) 434-8241

2160 South 3270 West Street
SBN Lake City 84119
iI: (801) 972-4711

VIRGINA

P.0. Box 12778

Norfolk 23502

Tel: (B04) 460-2671

;9?4 l:lm gﬁsgs R
lungar rings Road

Rlchmor? r% fog

Tel: (804) 285- 3431

WASHINGTON
Bellefield Office Pk,
1203-1141h Ave. S.E,
Bellevue 98004
Tel: {206) 454-3971
TWX: 910-443-2446

P.0. Box 4010
Spokane 99202

Tel: (509) 535-0864
"WEST VIRGINIA
Medical Analytical Only

Charleston

Tel: {304) 345-1640
WISCONSIN

9004 West Lincoin Ave.

West Allis 53227
Tel: (814) 541-0550

FOR U.S. AREAS

NOT LISTED:

Contact the regional office
nearest you: Allanta, Geargi
North Hollywood, California
Rockville, Maryland...
Rolling Meadows,

Ilinois. Their complete
addresses are listed above.
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Array Operations

Dimension Dimensions arrays as specified, reserving

memory as required. Arrays may have any
number of dimensions.

Redimension Redimensions previously dimensioned arrays.

The number of dimensions must be the same
as the original number. The new size cannot
exceed the original size.

Array print Prints entire arrays on the 9825A Printer. Ar-
prEn e d Ma B rays are printed column by column.

Array arithmetic and Performs the indicated operation using cor-

assignment responding elements from each of the arrays
specified. Arrays must have identical dimen-
sions. The same array may appear on both
sides of —.

Scalar multiplication Multiplies each element of an array by a scalar.
e The scalar may be a number or a simple vari-

able. The same array may appear on both
sides of —.

Initialization of Arrays Initializes arrays to the values specified. Val-
i ues may be numbers or simple variables. If a

value is not specified, zero is used.
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Matrix Operations

Matrix inversion and Inverts matrix A and puts the inverse into ma-

determinant trix B. The determinant of matrix A is put into
L E the simple variable D, if specified. Matrices
must be the same size and square. The same

matrix may appear on both sides of —.

Matrix multiplication If the dimensions of A are [M,N], then the di-
SR mensions of B and C must be [N,P] and [M,P],
respectively. The same matrix cannot appear

on both sides of —.

Matrix transposition The dimensions of B must be the reverse of the
Lory P dimensions of A. The same matrix cannot ap-
pear on both sides of —.

Identity matrices Matrices listed become identity matrices. Mat-

rices must be square.
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Subject Index

Addition(ara) ........................ 11
ATTEY s i ¢ e 2 % 5 598 5 5 6 055 5 & roromne & 5 mmomis 3
bounds .......................... 4
glements ..................... ... 4
workingsize ..................... 4
Array Arithmetic Statement (ara) ...... 11
Aay PARECAIIIT o s vows 3 v vomm o 5 5 s s 8
Advanced Programming ROM . . . .. 7,21,22

Bounds, array ....................... 4
Brackets ..., quami s vums 5 6 66 b v v o 2
Copying Arrays (ara) ................. 13
Description, ROM ... ................. 1
Determinant ......................... 24
Dimension Statement (dim) ........... 4

bounds ................. ... .. ..., 4
Division (ara) ........................ 12
DotMatrix ........................... 2

Error Messages

General IOROM .................... 9
®

Identity Matrix (idn) .................. 22

IRPEEICATEANG: « « vous v & o 5 5 wian & ¢ 6 7,10

Inspection........................... 1

Installation .......................... 1

Inversion ............. 24

Matrix ... 3
operations ............. ... ..... 6,19
Multiplication:
array (ara) ... 12
matrix (mat)...................... 19
scalar (smpy) .. ... 13
Operations ................cccoiii. 6
ATFRYE & s s v 3 aomsise & 5 somes 5 50 & svwewss 3 o 11,28
MALEIY i v s 55585 5 it s s e o 1 s 19,29
Output from Arrays .................. 8,10
Printing Arrays (aprt) ................. 8

Range ............ ..o 5
Read Statement (red) ................ 9
Redimension Statement (rdm)......... 16
Scalar Multiplication (smpy) .......... 13
Subtraction(ara) ..................... 12
Syntax Conventions .................. 2
Transposition (trn) ................... 23
VEEIOL 4 « v v wx cumns 5 5 oo 4 2 0 osms 5 5 3 s 3
Write Statement (wrt) ................. 10



Appendix




Matrix ROM Error Messages

vy 111 % Syntaxerror.

Improper dimensions. Array dimensions are incompatible with each other or
are incompatible with the stated operation.

Improper redimension specification: New number of dimensions must equal
original number. New size cannot exceed original size.

% Operation not allowed. An array which appears to the left of — cannot also
appear on the right.

Matrix cannot be inverted. Computed determinant equals 0.

*These errors give a cursor when is pressed, showing the location of the error.
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