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GENERAL INFORMATION 

INTRODUCTION TO YOUR MATH BLOCK 

The 11210A Mathematics Block (Math Block) consists of the Mathematics 
Read-Only-Memory (Math ROM), which plugs into your 9810A Calculator, 
and the Math Overlay, which snaps into place over the left block of 
calculator keys_ 

The Math Block adds 26 mathematical and programming functions to your 
Model 10 Calculator. These functions can be executed by pressing either a 
single key or a combination of the TABLE or ARC keys and one of 
several other keys. Each of the Math Block functions are described in the 
following chapter. 

NOTE 

Please follow the Installation Procedure beginning 
on page 1-2 when plugging in the Math ROM. 

An abbreviated list of Math Block operations is located in the back of this 
manuaL This list may be removed and kept in the plastic envelope located 
in the flap on top of your Calculator. 

The Math Block must be plugged into ROM SLOT 1, therefore it may be 
used concurrently with those ROM's which are useable in ROM Slot 2 or 
3. Other ROM's which are useable in ROM Slot 1 cannot be used with the 
Math Block. Your 9810A Operating Manual lists other ROM's. 

Tho Math Block consists of the equipment listed in Table 1. 

Table 1. Equipment Supplied 
----- ... -.--.~----_r-----__,_---------------_, 

PART NO. QUANTITY DESCRIPTION 
"~ -" ~--~'~--+------+------------------i 

11210A 
7120-2774 

09810-90024 
09810-90002 
09810-90071 

1 MATHEMATICS ROM 
1 MATH OVERLAY 
1 MAGNETIC CARD - Math Block Exerciser 
2 OPERATING MANUAL 
2 MATH BLOCK USER'S GUIDE 
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INSTALLATION 
PROCEDURE 

GENERAL INFORMATION 

The following procedure should be used to install your Math Block. 

CAUTION 
THE MATH ROM MUST BE INSTALLED ONLY 
IN ROM SLOT 1. 

CALCULATOR POWER SHOULD BE OFF WHEN 
INSTALLING OR REMOVING ANY ROM. 

LINE 

1. SWITCH: OFFill 

2. If another ROM is plugged into ROM SLOT 1, remove the ROM. Also, 
remove the key overlay, which is snapped over the left block of 
calculator keys. The key overlay should be attached to the removed 
ROM when it is not in use. 

3. Snap the Math overlay, which is attached to the front of your Math 
ROM, over the left block of calculator keys. The overlay is snapped 
into place by: inserting the upper locking tab into the small slot above 
the left block, then pressing the overlay down into place on the 
keyboard. 

4. Position the Math ROM over ROM SLOT 1 (see Figure 1) such that 
the ROM label is readable from the front of your calculator. Push the 
ROM straight down into the slot until it is firmly seated. 

5. SWITCH: LINE 
iliON 

Figure 1. Math Block Installation 

• 
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GENERAL INFORMATION 

NOTE 

An abnormal calculator display may result from 
plugging in or unplugging a ROM while the calcula­
tor's power is ON. This display may be cleared by 
switching the calculator OFF, and leaving it off for 
a few seconds before switching it ON. 

To verify your Math Block's electrical performance, proceed to the next 
section. 

The following procedure should be used to verify the electrical 
performance of your Math Block. 

NOTE 

This procedure assumes that the Math Block has 
been properly installed. 

The magnetic card supplied with your Math Block contains two programs 
for exercising ROM's in the 9810A. Side 2 contains the Math Block 
Exerciser, and Side 1 contains a program for exercising the Printer Alpha 
ROM. 

To exercise the Math Block: 

LINE 
SWITCH: ~ON 

PRESS: ~ 8 G §DJ c· 0 J 
PRESS: Q§J 

Insert side 2 of the magnetic card into the upper card reader slot. 
After the program has been loaded (the calculator display will 
return) . 

PRESS: G [I) 

1·3 
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ELECTRICAL 
INSPECTION 

(continued) 

GENERAL INFORMATION 

Correct exerciser operation is indicated by a calculator display which 
flashes on at about 5 second intervals. The first display should appear as 
shown below. 

temporary Z / . 
accumulator y / . 
keyboard X / . 

The numbers displayed should increment by 1 for each successive display 
(i.e. 2, 3, 4, 5). When 5's are displayed the display cycle is complete. One 
cycle is sufficient to check Math Block operation; however, the display 
cycles will repeat until the STOP key is pressed. Each light above the left 
block of keys should light at least once during one display cycle. 

If the exerciser does not operate as described above, repeat the entire 
inspection procedure. If the exerciser still fails to operate correctly, 
remove the Math ROM from your calculator and verify calculator perfor-

• 

mance by running the Exerciser Program described in Chapter 1 of the •.. ;~ 
9810A Operating Manual. I 

If the calculator operates correctly, but the Math Block Exerciser cannot 
be successfully run, contact your nearest -hp- Sales and Service Office for 
assistance. 



MATH BLOCK OPERATION 

INTRODUCTION 

(;h~r\h!l doscribes the added keyboard and programming operations 
i<··.· ••• ·.iL~lt~'~i i*'f1 ttvuilable when the Math Block is plugged into the Model 10 

....•. ,i i$j1~~,d~'hH , Individual keyboard operations are grouped into separate 
: :>;.~~·t}i~}I~ fMl(:ording to their related mathematical functions (i.e. trigonomet­

j~jl",HlOn~, oxponential functions, etc.). The last section of this chapter 
'(L'.~,njl" Math Block operations which are essentially programming 
/ii/~~~fil"'''i ttlthOllOh all the Math Block operations can be programmed. 

{flATUS IIUht will indicate a mathematically illegal operation, when per­
··.·.i;.t![~i',\ji[d {tithor from the keyboard or a program. A list of illegal math opera­

< ••.. jo',,,,""', •• ,~ If I Iho APPENDIX. Also listed in the APPENDIX is a range of argu­
~Uld n summary of calculator errors when performing Math Block 

;tJuunpll'tli following keyboard descriptions should be performed in 
"',s.;'~".H 10 ohtaln a good understanding of Math Block operation; however, 

and text printed in purple are optional reading since they 
(), material previously given. Unless indicated otherwise, all exam­

ii\ {hi, chapter assume that your calculator is set in the RUN mode. 

NOTE 

rhe discussion accompanying example programs in 
this section assumes the reader is familiar with 
Model 10 programming procedures. 

2-1 

ILLEGAL MATH 
OPERATIONS 



2-2 MATH BLOCK OPERATION 

SPECIFYING TRIGONOMETRIC UNITS 

The units to be used in problems involving trigonometric function or 
vector arithmetic are easily selected according to the procedure listed in 
Table 2. The units specified, either degrees, radians, or grads, are indicated 
by the appropriate light above the Math key-block. 

Table 2. Specifying Units 

INDICATION: 
TO SPECIFY: PRESS: CD @ @ 

degrees radians grads 

cI:J (2] DEGREES [!J • 0 0 
® 

cI:J 0 • 0 RADIANS [!J 0 
® 

cI:J CD 0 0 • GRADS [!J ® 

NOTE 

If units are not specified after the calculator is 
turned on, the calcu lator will automatically select 
degrees when the first trigonometric or coordinate 
conversion key is executed. 

TRIGONOMETRIC FUNCTIONS 

The circular functions of angles having an absolute magnitude less than 
10" may be computed by using the keys listed below. When evaluting 
angles greater than the above limit, refer to the APPENDIX for a 
summation of calculator error. The inverse circular functions are computed 
within the range of principal values of each function: 

-900 ~ SIN-1 X ~ 900 

0° ~ COS-1 X ~ 180° 
_90° ~ TAN-' X ~ 90° 

For instance: cos 150° = cos 2100 = cos 5100 = {etc.' = -.866 

But: cos-1 -.866 = 1500 

• 

• 

• 



MATH BLOCK OPERATION 

TRIGONOMETRIC FUNCTIONS 

NOTE 
The STATUS light will indicate an attempted calcu­
lation which is beyond the above range of inverse 
circular functions . 

• 
.- Calculates the Sine of the X-register contents and inserts the result 

in X. 

= Calculates the Cosine of the X-register contents and inserts the 
result in X. 

ii Calculates the Tangent of the X-register contents and inserts the 
result in X . 

.a When followed by a trigonometric key, will calculate the respective 
• inverse circular function of the X-register contents and insert the 

result in the X-register. 

EXAMPLE: 

Calculate sin-1 0.5 

PRESS: @IT] 

PRESS: 

o 
8 (Set degrees) 

PRESS: O t;;\CDa=J 
·~GB 

DISPLAY: 30.0000 

To calculate the sine 30°: 

a=J 
PRESS: B 
DISPLAY: .5Dnn 

~ X (Degrees) 

~X 

2-3 



2-4 MATH BLOCK OPERATION 

LOGARITHMIC AND EXPONENTIAL FUNCTIONS 

The following keys add logarithmic and additional exponential functions 
to your Model 10 . 

• D Calcu lates the logarithm, to base 10 (common logarithm), 
of the X-register contents and displays the result in X. 

;; • Raises 10 to the power indicated by the X-register contents 
and displays the result in X (i.e. 10x or log,6 x). 

EXAMPLE: 

Raise 10 to the power 0.69897 

PRESS: [§JJJ 0 
PRESS: 0 00000 
PRESS: 

c:I:J/,;\ 
[!J ~ 

DISPLAY: 5.0000000 

To take the log,o of 5 

~I:\ 
PRESS: l!J ~ 
DISPLAY: .5989700 

~x 

~x 

• 
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MATH BLOCK OPERATION 

LOGARITHMIC AND EXPONENTIAL FUNCTIONS 

• 
.-a Calculates the logarithm, to base e (natural logarithm), of the 

X-register contents and displays the result in X . 

.. Raises e (2.718 .... ) to the power indicated by the X-register 
• contents and displays the result in X. (i.e. In-1x). 

EXAMPLE: 

5y132 

PRESS: [FLOAT J 

PRESS: CD 0 EJ CD 
PRESS: 0 G CD 0 
DISPLAY: 2. 0000000 00 

... Raises the X-register contents to the power indicated by the 

• 
Y-register contents. The result is displayed in the X-register, and 
the Y-register contents remain unchanged. 

EXAMPLE: 

Find 19 1.6 

PRESS: @§J [2] 0 CD CD 
PRESS: [2] 0 0 
DISPLAY: 1.1117'15'175 02 -+x 

2-5 
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COORDINATE 
CONVERSION 

MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

The vector keys provide capability for performing complex and vector 
arithmetic with single keystroke operation. 

.... Converts rectangular coordinates, consisting of x and y components 
• in the X- and V-registers respectively, to polar coordinates. The 

final display is: 

temporary Z 

accumulator y 

keyboard X 

(angle ()) 

(radius R) 

() = tan- 1Y 
X 

When converting from rectangular (cartesian) to polar coordinates, the 
calculated angle () will be within the range: 

EXAMPLE: 

Convert the coordinates 4, 3 (x, y) to polar degree form. 

y 

~--.:..-----..... x 

PRESS: (Set Degrees) 

PRESS: (§JJJ 0 
PRESS: 0 CD 0 rn 
DISPLAY: 35.870 

5.000 

.) 

.)1 

•.. 
· .. l 

.. ' 
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MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

EXAMPLE: 

Convert the coordinates -12, -5 (x, y) to polar radian form. 

y 

~--------------~r.~x 

~:/~ 
I R 
I 

(-12,-5)'" - - - - - - - - - -

CI:J 0 ~ 0 PRESS: [ailEJ (Set radians) 

PRESS: · C~) 0CD @ SIGN 80 
C£j 

PRESS: L ~ J 
DISPLAY : -2. 7'17 

/3.000 
-+ Y ((J, in radians) 
-+ X (R) 

.. Converts polar coordinates, when the radius (R) and the angle ((J) 

• 
are in the X- and V-registers respectively, to rectangular 
coordinates. The final display is: 

tompotllry Z 

OC""""",,tOf Y (Y component) 

(X component) 

Y = R sin () 

X = R cos () 

2-7 
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(continued) 

MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

EXAMPLE: 

R = 8, f) = 120° (or -240°): convert to rectangular form. 

I_X'\b 
6 = 1200 

R=8 

.X 

PRESS: §ID CD ffi [2] 

PRESS: [2] CD C 0 J CD 0 
PRESS: 

DISPLAY: E.!J2B -+ Y (Y component) 
-l{.DDO -+ X (X component) 

ACCUMULATE +, ACCUMULATE -, and RECALL are storage and recall 
keys which are associated with the a and b data storage registers. These 
keys provide complete capabilities for vector addition and subtraction. 

NOTE 
The a and b registers are cleared by the CLEAR 
key, thus CLEAR instructions should be used care­
fully when using these registers. 

.... Adds (simultaneously) the contents of the X- and a -registers 

a·· together and the contents of the Y - and b -registers together. The 
sums are entered in the a - and b -registers respectively, while the 

X- and Y-registers remain unchanged. 

Thus: 

.) 
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MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

Subtracts (simultaneously) the contents of the X-register from the 
a -register contents and the contents of the Y -register from the 
b -register contents. The remainders are entered in a - and 
b -registers respectively, while the X- and V-registers remain 
unchanged. 

Thus: 

Recalls the contents of the a -register to the X-register and the 
contents of the b -register to the Y -register. The contents of the a -
and b -registers remain unchanged. 

Thus: 

The following examples demonstrate the use of the vector arithmetic keys. 

EXAMPLE: 

Vector addition 

(2x + 3y) + (4x + 5y) - (3x - 6y) = 3x + 14y 

PRESS: @II) 0 
Clear a - and b -registers: 

or 

PRESS: G:~ 

CD~ 
PRESS:*B 8 

-This operation clears the a - and b -registers but does not affect the F LAG or the Z-register 
contents. 

2·9 
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(continued) 

MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

Enter the first term: 

PRESS: 0 CD 0 §3 
RESULT: 0+3 = 3 ~ b 

O+2=2~a 

Enter the second term and add: 

PRESS: 0 CD 0 §3 
RESULT: 3 + 5 = 8 ~ b 

2+4=6~a 

Enter the last term and subtract: 

~r;;-'\(;"\~cIJ 
PRESS: ~ ~ l!J ~ c~j 
RESULT: 8 - (-6) = 14 ~ b 

6-3=3 ~a 

Display result in X- and Y-registers: 

~ 
PRESS: B 
DISPLAY: 14.000 

3.000 

EXAMPLE: 

--.y 
--.X 

Multiplication of complex numbers 

(3 + j4)(-2 + j3) = -18 + j1 

where: j =~ 

This type of problem (containing complex terms) is best solved in 
the calculator by the following method: 

1. convert the quantities in parentheses to polar form (R Le), 

2. mUltiply the R quantities using logarithms and add the angles, 

3. convert the result back to rectangular form. 

• 
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MATH BLOCK OPERATION 

VECTOR ARITHMETIC 

Clear the a - and b -registers: 

PRESS: 0~A~ 
Enter (3 + j4) and convert to the polar form (R, LO,): 

PRESS: 0 CD 0 (;0 
Take the loge of R, and store In R, in the a -register and LO, in 
the b -register: 

CD CI::J 
PRESS: G t!3 

Enter (-2 + j3) and convert to the polar form: 

~t:;:\(;;;\f,;\~ 
PRESS: ~ l!J ~ 0 80 

Take the loge of R2 and add In R2 and L02 to b - and a -registers 
respectively: 

CD CI::J 
PRESS: G t!3 

Take the log-' (In R, + In R2): 

CI::i CD 
PRESS: LAECALLJ 0 

Convert the result (R in X and LO in Y) back to rectangular 
form: 

PRESS: 

DISPLAY: I . DDD 
-IB.DDD 

~ y (j) 
~X 

The preceding procedure may be changed to division of complex numbers 
(i.e. [3+j4]/[-2+j3]) by changing the second ACCUMULATE + 
instruction to an ACCUMULATE - instruction. 

2-11 
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ANGLE 
CONVERSION --­_. 
--II 

MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

The TAB LE key is also used in performing the following mathematical 
operations: angle conversion, plotter scaling, rounding a number to a 
specified power of ten, and calculating X factorial (X!). 

iiD Converts an angle expressed in degrees, minutes, and 
seconds to decimal degrees. The angle must be entered into 
the calculator as follows: 

temporary Z D (degrees) 

accumulator y M (minutes) 

keyboard X S (seconds) 

The result in decimal degrees appear in X' , the Y- and Z -registers are 
cleared. 

aD Converts an angle expressed in decimal degrees to degrees, 
minutes, and seconds. The angle to be converted must be 
entered into the X-register, and the resulting angle appears 
as in the previous display. 

EXAMPLE: 

Angle conversion. 

45° 30' 3" = 45.50083° 

PRESS: @JJ 0 
PRESS: 8 0 CD 0 C 0 J CD 
PRESS: 0 (jJ 0 
DISPLAY: 45. 500B3 ...... X (decimal angle) 

To convert back to degrees, minutes, seconds: 

CD(.;) 
PRESS: liJ \...2J 
DISPLAY: 45. 00000 

30.00000 
3.00000 

...... z (0) 

...... Y (M) 

...... X (S) 

.) 

• 

• 
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MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

When converting angles, the inverse conversion may not always recover the 
exact original angle. This is due to the round-off error inherent in the 
calculator's 12-digit numeric capability. 

To observe this error: 

PRESS: (FLOAT I 

DISPLAY: 4.500000000 01 
3.000000000 01 
c.999999880 00 

..... z 

..... y 

..... X 

... II Will round the number in the V-register to the power of 
• • ten indicated by the integer value of the number in the 

X-register. The rounded number appears in X, while the 
V-register remains unchanged. 

EXAMPLE: 

Round 5610.0 to 102 (or nearest 100). 

PRESS: §JJJ 0 
PRESS: 0 0 (2] C 0 J CD 

To enter a power of ten (102 ) and round the number: 

PRESS: 0 c~ J 0 
DISPLAY: 56/0 .... 

5600.000 
..... y 
..... X (Y rounded) 

To round the number in Y to another power of ten (104 ): 

PRESS: 0 c~ J 0 
DISPLAY: 56/0.000 

10000.000 
..... y 
..... X (Y rounded) 

2-13 
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(continued) 

ABSOLUTE 
VALUE OF V 

MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

A fractional number may be rounded by entering a negative number into 
the X-register. 

EXAMPLE: 

Round 0.025 to the 10- 2 or nearest 1bo. 

PRESS: 0 C 0 J 0 .0 CD 
PRESS: ~0CDfn\ ~2 liJ ~ 
DISPLAY: D. De5 

D.D3D 
-+y 
-+ X (Y rounded) 

;; • Will replace the X register contents with X!. 

Where: 0 ~ int Ix I ~ 69. 

EXAMPLE: 

Calculate 7! 

PRESS: @DJ GJ 0 CiJ 0 
DISPLAY: 5DLfD. D -+X 

Sets the Y-register contents positive without affecting the sign of 
the exponent; the X- and Z-registers remain unchanged. 
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MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

A problem usually encountered when writing a calculator/plotter program* 
is that of scaling the available X and Y problem-variables to Xplot and 
Yplot coordinates which the plotter can use. The plotter scaling function 
to be described, simplifies this typical plotting problem. 

Replaces X and Y plotter problem-variables which are 
entered in corresponding X- and Y -registers, with computed 
Xplot and Yplot coordinates. Xplot and Yplot coordinates 

are each simultaneously calculated by the equations: 

X 9999 
plot Xmax - Xmin [Xvar - Xmin] 

Y _ 9999 
plot - Ymax - Ymin [Yvar - Ymin] 

Where: X var and Yvar = entered problem-variables 
X max, Xmin = problem variable range 
Y max, Ymin = problem variable range 
9999 = maximum unit range of X-V plotter 

The problem-variable range must be predetermined and entered into data 
registers 001 to 004 according to the following table: 

Table 3. Variable Range Storage 

PROBLEM-VAR IABLE STORE IN 
RANGE: REGISTER: 

Xmin • 001 
Xmax • 002 

Ymin • 003 
Ymax • 004 

The stored variable range limits are automatically assumed as being the 
graph limits. Thus, by setting the lower left and upper right graph limit 
controls on the calculator plotter, the graph is calibrated to any required 
size and grid dimension (units per inch on graph) . 

*A plotting problem involves the following basic steps: 

1. determine the problem-variable ranges. 
2. determine the graph calibration (i .e. problem-units per inch on graph). 

3. convert problem-variables to Xplot and Y plot coordinates for graphing. 
4. Write a program to calculate and plot coordinates. 

2-15 

PLOTTER 
SCALING' 



2-16 

PLOTTER 
SCALING 

(continued) 

MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

With a Model 9862A Plotter connected in your 9800 System, an t or + 
instruction following TABLE, FMT will cause the plotter to plot com­
puted Xplot and Yplot coordinates. 

NOTE 
The plotter scaling function does not require the 
use of a plotter. Sets of computed coordinates may 
be printed (or hand copied) and manually graphed. 
However, if a plotter is not used the t or + 
instruction should be retained in the procedure, 
since unwanted operations may result if another 
instruction follows TABLE, FMT. 

The following example demonstrates the use of the plotter scaling 
function. This example assumes the use of an X-Y Plotter; however, the 
note on Page 2-20, suggests how the program may be modified for use 
without a plotter or printer. 

EXAMPLE: 

Plot the parabola: y = X2 

Where: -5 ~ X ~ 10 

NOTE 
I f a plotter is to be used, 10 X 15 inch paper 
should be positioned on the platen. 

Determine the problem variable range: 

X var range = X max, Xmin = 10, -5 (given above) 

Yvar range = Ymax, Ymin = 100,0 (by substitution) 

Enter the above range limits into registers 001 through 004 
according to Table 3. The STOP key will be used to terminate 
each short-form address. 

PRESS: C§J @DJ COl 8 
PRESS: C~~~J 0 ~~J (2] 8 
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MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

PRESS: 8 C 0 J 8 0 8 
PRESS: C 0 J 8 0 8 
PRESS: 8 C 0 J C 0 J 
PRESS: E:(J 0 8 

By setting the graph limits controls on the Calculator Plotter, the grid can 
be calibrated to any desired size plot. This example will generate a full 
size (10 X 15 inch or 25 X 38 cm) plot, therefore, the graph limits are set 
to the lower-left and upper-right corners of the paper. This procedure 
results in the following calibrated plotter grid: 

100 

50 

1 
y 

o 
-5 x---..... 

10 X 15 INCH 
PLOTTER PAPER 

o 5 

Figure 2. Resulting Grid Calibration 

10 
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PLOTTER 
SCALING 
(continued) 

MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

By entering individual sets of X and Y variables and pressing 

the plotter will plot each set of computed coordinates. However, a 
program can easily be written to compute X and Y variables and plot the 
computed Xplot and Yplot coordinates. 

The following program is one method of plotting a parabola of y = x2 • 

Enter range into 
registers 001 - 004 

START 

STEP KEY CODE 

~c1 0 0 ~c1- - eLI': --- -- 2 ~c1 
~cH3(11--·CHS----:32 

tH302-- 5 ----·-·(i~i 

0003-- E ---·60 
0[1[14-- UP---27 
00(15--:'<~;O---12 
0(106 - - :'·,:E 'r' - - - 30 
~ZH:::n:::17 - - ~< ,- 5 5 
~H::H::1 c: -- '- F t'l T - _e' -_. 4 2 
O(Hc1'3--- Dt·j---25 
~c101 0--:'<E'r'---30 
~3011--F'tn----45 
(1 (112- -;"':E 'f'- -.. --30 
(H313--PtH----45 
0014---F'tH-----45 
0(115--P:3E'---57 
0016-- --01 
(1(117-- E ---60 
0~:::11 :::-- C ---61 
~:1019-- UP---27 
0020-- 1 ----~:11 
(H)21-- (1 ---~_HJ 

(H322 -->; E 'r' - - --~: (1 
£1(12:3--;;·::> \'----5:3 
(1(124 - - C L P - - .-. 2 0 
(1(125 - -F t'lT - - - 4 2 
(Hn6-- UP---27 
(1027--::;TF'---41 
o ~:12::: --i~ T I] - - - 4 4 
002'3-- 4 ---04 
~30 30- - E rHI- --4 6 

I Let initial value for X "" -5. 

I Scale and plot values in X and Y. 

Print scaled coordinates lIoad CONTI NUE's 
here if printer not used), 

I Increment X by 1. 

Stop program when X is greater than 10. 

IIReturn pen to corner of paper.) 

Figure 3. Sample Plotter Program 

To load and run the program: 

PRESS: ~ G @[D C 0 J ~ 
PRESS: (The keys in the above program beginning with 

step 0000.) 

• 
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• 
SPECIAL FUNCTIONS 

PRESS: @D G [D 
HARD COPY: 

• 

• 
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PLOTTER 
SCALING 
(continued) 

MATH BLOCK OPERATION 

SPECIAL FUNCTIONS 

100 

50 

f 
y 

o 
-5 o 

x--...... 
Figure 4. Completed Plot 

5 10 

If a plotter is not available, plotter coordinates can still be computed using 
the plotter scaling function. This program will run correctly without a 
plotter connected in your 9800 System. 

If your 9800 System does not contain a printer or plotter, steps 0010 
through 0015 may be replaced by PAUSE instructions. During program 
operation each set of computed coordinates will flash on the display long 
enough for the operator to press PAUSE (stopping the program) in order 
to hand copy each set of computed coordinates for future graphing. 

• 

I 

• 
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MATH BLOCK OPERATION 

PROGRAMMING FEATURES 

This section describes the special program-related functions which the 
Math Block adds to your Model 10. 

... Is used to label and 'call' an often used function which is stored in 
• your Model 10. The definable function may be executed at any 

time from the keyboard by pressing the DEFINABLE key, or it 
may be 'called' in a program by inserting the DEFINABLE (key) 
instruction. 

The definable function is programmed similarly to a 'LABE L' subroutine; 
it is executed as a normal subroutine, except that it may be 'called' by a 
single keystroke or program step . 

NOTE 
The definable function should be stored near the 
end of the program memory to avoid accidental 
erasure from subsequent programming operations. 

The following subroutine* is written as a definable function. Notice that 
the function must begin with LBL, DEFINABLE and its last step must be 
SUB/RETURN. 

1;:j'::I, ':::1 U-.. · .. -L .. E: l.. -... -..... -.::::; :i. 
1;::1 4 ';:1 :I. .... .... F· .... -- ..... 1 I::, 
1;:;1'::1,'::12- .... , ...! ·-...... , .. ··?~:i 
I~:I 4 '31 ::::: -- -- U F' -.- - - 2 ? 
l~j4':!4--1.""::·::--·-·-· 1.? 
~J4'::15-- + -'._'''-:3:::: 
~~i 4 " ~:., - - 2: -.. _ .. - IJ ;::: 
t14':;t7--D I ')-----.:~:::; 

Definable Function address 

Keys of function: 
may be any number of steps. 

I Terminates function. 

Figure 5. Programmed Definable Function 

If the function were stored in your Model 10, you could use it anytime 
by pressing the DEFINABLE key. 

"This subroutine computes the hyperbolic cosine of the X-register contents Icosh X) and places 
the result in the Y -register. 
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ITERATIVE 
SUBROUTINES 

(DO-LOOPS) 

MATH BLOCK OPERATION 

PROGRAMMING FEATURES 

... • will clear all numerical storage registers without affecting 

aID ,. the a and b registers or the X, Y, and Z registers or the 
flag. 

A programmed subroutine may be repeated n number of times by 
inserting the following keys at the end of the subroutine: 

Where: (r) may be any key from a to 9 corresponding to the 
data storage register (reg. 000 through 009) that 
contains n; and n is equal to the absolute, integer value 
of the contents of the register designated. If n < 1 the 
subroutine will execute at least one time. 

After the subroutine has been repeated 'n' times, the program exits from 
the subroutine* and resumes normal program execution at the step 
following the subroutine 'call instructions'. The branching instructions 
which 'call' the iterative subroutine must contain 6 program steps; if . less 
than 6 steps are used, the program will probably not execute properly, but 
it will return to the correct step after exiting the subroutine. 

The following program demonstrates the use of an iterative subroutine. 
The program is a register scanner, since it prints (or displays) the address 
and the contents of all data registers from the register number entered by 
the operator at the beginning of the program to register 000. 

• 

This program is written for use with a Model 10 containing a printer • 
(Option 004). If your Modell a does not have a printer, the note on Page 
2-25 describes how to modify this program for the basic Model 10. 

-The subroutine may be exited anytime before being repeating 'n' times by clearing the register 
containing 'n'. 



• 

• 

MATH BLOCK OPERATION 

PROGRAMMING FEATURES 

Shaded steps are 
operations of it· 
erative subroutine 
command. 

STEP KEY CODE 

0£1(10 -- ClF.: - - - 2(1 
(n30 1-- :'<FR - --6 7 
(1002-- 0 ---()0 
00 (1::: - - :,.,: T 0 - ... -23 
(n304-- c( - -- 13 
(l(n35--::;TP - --41 
(1 ~3 0 6- -:,.,: T 0 - - - 2 3 
(n3~37-- (1 ---00 
(10~}B-- UP---27 
(1 (1 (1 '3- - G TO - - - 4 4 
~W 1 (1--::; .·/ F.:---77 
~)011-- (1 --- ~j~j 

0012-- (1 ---0(1 
001:::-- 1 ---(11 
(1014-- :3 ---1~) 

0(115--(;TO---44 
(1(116-- :3 ---~)3 

~3(117-- (1 ---(n:l 
~3(11 t:--:'<FR ---6 7 
(1(11 '3- - ~:1 ---0~:1 

~3(120--Ptn ---45 
~302 1-- UP---27 
0022--)~FR---6 7 
(1(12~:-- I tHI---31 
(1(124-- (1 ---0(1 
~3 (12 5 -- P tn - - - 4 5 
~:1 (12 6 -- ptn - - - 4 5 
~H327-- ~< ---·5 5 
(n32 B- - S " R- - -7 7 
002'3-- 0 -- -00 
00~:0--CU:---37 

003 l--F'tn ---45 
~.:H':t:32-- o. -·--13 
~:W3~: - - :'<1 I) -. - - 2:3 
0034-- (1 - -·-(n) 
(n3~:5--Ptn ---45 
0036--PtH---45 
(1037--PtH---45 
003B--p~n ---45 
(10~: '3 - - F' ~n --- 4 5 
004(1--F'tH---45 
0(141--F'tH---45 
0tH2--F'tn ---45 
004:3--PtH ---45 
0044--P~lT---45 
(1045 - - E ~lD- - - 4 6 

Reg_ 000 contents to reg. a. 

Enter ", Press: CONTINUE. 

n stored in reg. 000. 

'Call' subroutine. 

(Must be 6 steps.) 

Subroutine: 

Print n and print contents of reg. 
indicated by n. 

II.oro.ivo subrou.ino command. 

Print '0'. 

Reg. a contents to reg . 000. 

Print reg. 000 contents. 

Space printout above printer window. 

Figure 6. Iterative Subroutine Program 

After loading the program at step 0000: 

PRESS: ~ I 'CO", I G (]J 
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ITERATIVE 
SUBROUTINES 

(DO-LOOPS) 
(continued) 

MATH BLOCK OPERATION 

PROGRAMMING FEATURES 

To enter n (any valid* data register address) into the X-register and 
run the program: 

PRESS: C 0 J 8 8 rn 

"A valid register address is any three-digit number between 000 and 048 (or 000 to 108 if your 
calculator contains Option 001). If an invalid register address is entered, the STATUS light and a 
printout of the entered address will indicate the incorrect entry. The entry may be short-form 
addressed. 

• 

• 

• 



• 

MATH BLOCK OPERATION 

PROGRAMMING FEATURES 

Notice in the program, that the iterative subroutine requires the exclusive 
use of a storage register (register 000 in the preceding program), since the 
number (n) originally in the specified register is decremented to 0 during 
execution of the iterative subroutine. 

NOTE 

The preceding program may be modified for use in 
a Model 10 without a printer by replacing all 
PRINT instructions except Steps 0026 and 0031 
with CONTINUE's. Insert an t instruction in step 
0031. Program operation is the same as with a 
printer except that each time CONTINUE is pressed 
the data displayed in X- and Y -registers correspond 
to one set of data in the sample hard copy (see 
Page 2-24 ). 

The iterative subroutine feature may be added to a 'LABE L' subroutine, 
but when the LABEL subroutine is 'called' (during a program) the call 
instructions must contain 6 program steps. The following partial program 
shows how to call the LABE L 1T iterative subroutine. 

~~i ~~~ {~Ei - .. -" + ..... ~ ... HH. ~; :3 
O~~O:l "' .. ·- [I··;T····· .. ·······47 
r~i a~J 2 _ .. k •• C r'1 T .... ' .. , .. ".M 4 ? 

~~I ~:~!2:1 ·::1· .~ ... _. ::; ..... f~~ ..... . .... "., ? ? 
~3 2:~0~:! NO_ -. L .. E~L ".N N'" .-. ::;, 1 

r- ," ................ ::!t:: 

Call subrouti ne. 

(CONTINUE's must be entered 
before 'GO TO' step.) 

1 Return from subroutine. 

Figure 7. Iterative 'LABEL' Subroutine 

2·25 
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APPENDIX 

RANGE OF CALCULATION: ±10-9 8 to ±9.999999999 X 1098 

RANGE OF ARGUMENTS for trigonometric, logarithmic and exponential 
functions: 

SIN X, COS X, TAN X: 
SIN-l X: 
COS- 1 X: 
TAN-1 X : 
In X: 
eX : 
LOGX: 
lOx: 
Xl: 

IXI ~ l X 1011 
IXI ~ 1 
IXI ~ 1 
IXI < 1099 

X > O 
-225.65 < X < 227.95 
X > O 
IXI < 1099 

o ~ intlXI ~ 69 

ERROR SUMMARY: Summary of max imum errors of Math Block 
functions. 

a. Errors are expressed as absolute errors: 

Absolute error = If(X) - f(X) 1 

Relative error = If(X) - f(X) I 
f(X) 

where f(X) = exact value 
f(X) = calculated value 

b. One 'visible count' is one count in the tenth digit. 

1. SIN e e < 1 rad ±1 visible count 
1 rad ~ e<1T ±12 X 10- 11 

1T~ e < 21T ±31 .X 10- 11 
21T ~ e ±18 X 10-10 X 10(no. of decades of circles) 

2. COS e e < 1 rad ±4 X 10- 11 

1 rad ~ ()< 1T ±9 X 10- 11 

1T ~ e < 2 1T ±28 X 10- 11 

21T ~ e ±18 X 10- 1 0 X 10(no. of decades of circles) 

3. TAN e e < 1 rad ± 1 % visible count 
1 rad ~ e < 1T ±% (exp of answer) 

±2 X 10- 1 0 (visible counts) 
1T ~ e < 2 1T ±1 X exp of answer 

±3 X 10- 1 0 (visible counts) 
21T ~ e ±5 X exp of answer X l Q(no. of decades of circles) 

±31 X 10- 1 0 X 1 O( no. of decades of circles) 

visible counts 

4. SIN-l (a) a < .707 ±% visible count 
SIN - l (a) a > .707 rad ±10-1 0 

.) 

.) 



• 

5. COS- 1 (a) 
COS-1 (a) 

a < .707 
a> .707 

±% visible count ±1 0- 11 
rad ±10- 1 0 

6. TAN-1 (a) radians 
degrees 

deg ± 70 X 10- 1 0 

±1/10 visible count 
±% visible count 

7. POLAR TO RECT same as cos () and sin () 

9. LN 

10. LOG 

() < 2.3 
() < 23 
() < 230 

relative error = ±9 X 10- 1 1 
relative error = ±3 X 10- 1 0 

relative error = ±24 X 10- 1 0 

±7 X 10- 11 ±1/20 visible count 

±3 X 10- 11 ±1/8 visible count 

APPENDIX 

The STATUS light indicates that an illegal math operation has been 
performed, either from the keyboard or from a program. An illegal 
operation during a program will not stop the program; however, the light 
will remain on until it is reset from the keyboard. Illegal math operations 
are, in general, any calculation which results in a number greater than the 
Range of Calculation. 

ILLEGAL MATH OPERATIONS ARE: 

vx 
SIN-1 X 
COS-1 X 
LOG X 
In X 

when X < 0 
when IXI ~ 1 
when IXI ~ 1 
when X ~ 0 
when X ~ 0 
when -225.65> X > 227.95 
when X < 0 
when int IX I > 69 

TABLE, FMT when computed coordinates exceed range limits 
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MATH BLOCK OPERATIONS 

KEY .. • ... • 
RESUL TS/COMMENTS 

COORDINATE CONVERSION: 

POLAR RECTANGULAR 
COORDINATES COORDINATES 

y-+Y 
x-+ X 

.... EXECUTES SPECIAL 
• SUBROUTINE, SEE PAGE 2-21* . 

.. • .... • .... • 

... • .. • ... • 

IYI-+Y 

NATURAL LOG (X) -+ X 

(2.718 .. RAISED TO CONTENTS OF 
X) -+ X 

USE TO PREFIX ANY KEY 
BELOW IN ORDER TO COMPUTE 
RESPECTIVE INVERSE 
CI RCULAR FUNCTION. 

sin X -+ X 

cos X -+ X 

tan X -+ X 

KEY(S) RESUL TS/COMMENTS 

PREFIXES THE FOLLOWING 
OPERATIONS (NOT AVAILABLE 
WITH A SINGLE KEY). 

_D 
iiD 
.a • 

SETS DEGREES 

SETS RADIANS 

SETS GRADS 

;;. COMMON LOG(X) -+ X 

ANGLE CONVERSION: 

iiD 
.a • 
a8 

•• 
.a • 
.a • ... • 

D,M,S -+ DECIMAL) D -+ Z 
DEGREES M-+Y 

s-+x 
DECIMAL Dec. 
DEGREES -+ D,M,S Deg. -+ X 

X FACTORIAL -+ X 

o ~ int I X I ~ 69 

(Y ROUNDED TO POWER 
OF 10 INDICATED BY 
CONTENTS OF X) ~ X 

PLOTTER SCALING FUNC· 
TION, SEE PAGE 2-15* . 

CLEARS ALL NUMERIC 
REGISTERS' 

'DO-LOOP' SUBROUTIN E, 
SEE PAGE 2·22* . 

* For further information on any of these operations, see the Math Block Operating Manual. 
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TWX: 810-726·2204 

ARIZONA 
2336 E. Magnolia St. 
Phoenix 85034 
Tel, (602) 252·5061 
TWX: 910·951-133(1 

5737 East Broadway 
Tucson 85716 
Tel: {602} 298·2313 
TWX: 910·952·1162 

CALIFORNIA 
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3939 lankershim Boulevard 
North HollYWOOd 91604 
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COLORADO 
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CANADA 
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Hewlett-Packard (Canada) ltd. 
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P.O. Box 28234 
450 Interstate North 
Atlanta 30328 
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HAWAII 
2875 So. King Street 
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ILLINOIS 
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Skokie 60076 
Tel: (312) 677-0400 
TWX: 910·223·3613 

INDIANA 
3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546·4891 
TWX: 810·341·3263 
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Hewlett-Packard (Canada) ltd. 
4519 Canada Way 
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Tel: (604) 433·8213 
TWX: 610·922·5059 

ELECTRONIC 

SALES & SERVICE OFFICES 

LOUISIANA 
P.O. Box 856 
1942 Williams Boulevard 
Kenner 70062 
Tel: (504) 721·6201 
TWX: 810-955-5524 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 
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TWX: 710·862·9157 

P.O. Box 1648 
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Kansas City 64137 
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NEW JERSEY 
W. 120 Century Road 
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MANITOBA 
Hewlett·Packard (Canada) Ltd 
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Winnipeg 
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1060 N. Kings Highway 
Cherry Hill 08034 
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NEW MEXICO 
P.O. Box 8366 
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6501 lomas Boulevard N.E. 
Albuquerque 87108 
Tel: (505) 265·3713 
TWX, 910·989·1665 

156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526·2485 
TWX: 910·983·0550 

NEW YORK 
6 Automation lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710·441·8270 

1219 Campville Road 
Endicott 13760 
Teh (G07) 754·0050 
TWX: 510-252-0890 

82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454·7330 
TWX, 510·248·0012 

39 Saginaw Drive 
Rochester 14623 
Tel, (716) 473·9500 
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5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 454-2486 
TWX: 710-541·0482 

1 Crossways Park West 
Woodbury 11797 
Tel, (516) 921-0300 
TWX: 510-223-0811 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel, (919) 885·8101 
TWX: 510·926·1516 

NOVA SCOTIA 
Hewlett-Packard (Canada) ltd. 
2745 Dutch Village Rd. 
Suite 206 
Halifax 
Tel: (902) 455·0511 
TWX: 610-271·4482 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett·Packard Argentina 
S.A.C.e.1 
lavalle 1171· 3~ 
Buenos Aires 
Tel: 35·0436, 35·0627, 35-0431 
Telex: 012·1009 
Cable: HEWPACK ARG 

BRAZIL 
Hewlett-Packard 00 Brasil 
l.e.C ltda. 
Rua Frel Caneca 1119 
Sao Paulo - 3, SP 
Tel: 288·7111, 287·5858 
Cable: HEWPACK Sao Paulo 

Hewlett·Packard Do Brasil 
Praca Dom Feliciano 78 
Salas 806/808 
Porto Alegre 
Rio Grande do Sui (RS)·BrasiJ 
Te), 25·8470 
Cable: HEWPACK Porto Alegre 

Hewlett·Packard Do Brasil 
l.e.C. ltda. 
Rua da Matriz 29 
Botafogo ZC·02 
Rio de Janeiro, GB 
Tel: 246·4417, 246-2919 
Cable: HEWPACK Rio de Janeiro 

CHILE 
H!ctor Calcagni y Cia, Uda. 
Casilla 16.475 
Santiago 
Tel: 423 96 
Cable: CALCAGNI Santiago 

COLOMBIA 
Instrumentaclo.n 
Henrik A. langebaek & Kier S.A. 
Carrera 7 No. 48-59 
Apartado Aereo 6287 
Bogota, 1 D.E. 
Tel: 45·78·06, 45·55·46 
Cable: AARIS Bogota 
Telex: 44400lNSTCO 

COSTA RICA 
lie. Alfredo Gallegos Gurdian 
Apartado 10159 
San Jose 
Tel: 21·86-13 
Cable: .GAlGUR San Jos~ 

ECUADOR 
Laboratorios de Radlo.lngenieria 
Calle GuayaQull 1246 
Post Office Box 3199 
Quito 
Tel: 212·496; 219-185 
Cable: HORVATH Quito 

EL SALVADOR 
Electronic Associates 
Apartado Postal 1682 
Centro Comercial Gigante 
San Salvador, EI Salvador C.A. 
Paseo Escalon 4649-4° Piso 
Tel: 23·44·60, 23·32·37 
Cable: ELECAS 

GUATEMALA 
IPESA 
5a via 2·01, Zona 4 
Guate.mala City 
Tel: 63-6·27 & 64-7-86 
Telex: 4176 Mahohegu 

MEXICO 
Hewlett·Packard Mexicana, S.A. 
de C.V. 
622 Adolfo Prieto 
Col. del Valle 
Mexico 12, D.F. 
Tel: 543·4232; 523·1874 
Telex: 017·74·507 

NICARAGUA 
Roberto Ter~n G. 
Apartado Postal 689 
Edificio Ter~n 
Managua 
Tel: 3451, 3452 
Cable: ROTERAN Managua 

PANAMA 
Electr6nico Balboa, S.A. 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 
Panama City 
Tel: 230833 
Telex: 3481003, Curundu, 
Canal lone 
Cable: ELECTRON Panama City 

PARAGUAY 
Z.T. Melamed S.R.l. 
Division: Aparatos 'j EQuipos 
Medicos 
Salon de Exposicion y Escritorio' 
Chile 482 
Edificio Victorla-Planta Baja 
Asuncion, Paraguay 
Tel: 4·5069, 4·6272 
Cable: RAMEL 

OHIO 
25575 Center Ridge Road 
Cleveland 44145 
Tell (216) 835-0300 
TWX: 810-427·9129 

3460 South Dixie Drive 
Dayton 45439 
Tel, (513) 298·0351 
TWX: 810·459·1925 

U20 Morse Road 
Columbus 43229 
Tel: (614) 846·1300 

OKLAHOMA 
6301 N. Meridian Avenue 
Oklahoma City 73122 
Tel: (405) 721-0200 
TWX: 910·830·6862 

OREGON 
Westhllls Mall, Suite 158 
4475 S.W. Scholls Ferry Road 
Portland 97225 
Tel, (503) 292·9171 
TWX, 910·464·6103 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel, (412) 271·0724 
TWX: 710-797-3650 

1021 8th Avenue 
King of Prussia Industrial Park 
King of Prussia 19406 
Tel, (215) 265·7000 
TWX: 510·660·2670 

RHODE ISLAND 
873 Waterman Ave. 
East Providence 02914 
Teh (401) 434·5535 
TWX: 710·381-7573 

·TENNESSEE 
Memphis 
Tel, (901) 274·7472 

TEXAS 
P.O. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231·6101 
TWX: 910·867·4723 

ONTARIO 
f.lewlett·Packard (Canada) ltd. 
1785 Woodward Dr. 
ottawa 3 
Tel: (613) 255-6180, 255·6530 
TWX: 610·562·1952 

Hewlett-Packard (Canada) ltd. 
50 Galaxy Blvrl. 
Rexdale 
Tel: (416) 677-9611 
TWX: 610-492-4246 

PERU 
Compania Electro Medica S.A. 
Ave. Enrique Canaual 312 
San Isidro 
Casilla 1030 
Lima 
Tel: 22-3900 
Cable: ElM ED lima 

PUERTO RICO 
San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de leon 154 
Pda. 3·PTA de Tierra 
San Juan 00906 
Tel: (809) 725·3342, 722·3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 

P.O. Box 27409 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Tel, (713) 781-6000 
TWX: 910-881·2645 

231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434·4171 
TWX: 910·871-1170 

UTAH 
2890 South Main Street 
Salt Lake Cfty 84115 
Tel, (801) 487·0715 
TWX, 910·925·5681 

VERMONT 
P.O. Box 2287 
Kennedy Drive 
South BurllnRton 05401 
Teh (802) 658-4455 
TWX: 510·299-0025 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel, (703) 285·3431 
TWX, 710·956·0157 

WASHINGTON 
433·108th N.E. 
Bellevue 98004 
Tel: (206) 454·3971 
TWX: 910-443-2303 

·WEST VIRGINIA 
Charleston 
Te), (304) 768·1232 

FOR U.S. AREAS NOT 
LISTED: 
Contact the regional office near· 
est you: Atlanta, Georgia •.. 
North Hollywood, California •.. 
Paramus, New Jersey ••. Skokie, 
illinois. Their complete ad· 
dresses are listed above. 

·Servlce Only 

QUEBEC 
Hewlett·Packard (Canada) Ltd. 
275 Hymus BOUlevard 
Pointe Claire 
Tel: (514) 697·4232 
TWX: 610·422-3022 
Telex: 01·20607 

FOR CANADIAN AREAS NOT 
LISTED: 
Contact Hewlett-Packard (Can­
ada) ltd. in Pointe Claire, at 
the complete address listed 
above. 

URUGUAY 
Pablo Ferrando S.A. 
Comerclal e Industrial 
Avenida Itali" 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40·3102 
Cable: RADIUM Montevideo 

VENEZUElA, 
Hewlett·Packard De Venezuela 

·C.A. 
Apartado 50933 
Caracas 
Tel: 71.B8.05, 71.88.69, 71.99.30 
Cable: HEWPACK Caracas 
Telex: 21146 HEWPACK 

FOR AREAS NOT LISTED, 

CONTACT: 
Hewlett-Packard 

INTERCONTINENTAL 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel, (415) 493·1501 
TWX: 910·373·1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034·8493 

E 8·72 

• 

• 

• 



• 

• 

• 

EUROPE 
AUST"IA H,wJ,IH';3ckoird France (west Berlin} 
H(lwll!tI',..,1ck4f!1 r.(!~,mJUl 4 au~1 din [trolls. Hewlett·Packard Vertriebs-GmbH 
fJ.nd.l\klt.?t:1 f·69nl Lyon C.du 1 Wilmersdorfer Sirasse 113/114 
'-,0. Po_ 1 hI, (1f1) 42 fi] 45 0-1000 Berlin W. 12 
11,170; VI'"n. C"bll! H[WPACK lyon Tel: (0311) 3137046 
h11 (02'llJ U r,ji 0(; \(l O~ flllt!~, "JIB] Telex: 183405 hpbln d 
C,hll., tHWI'A)( Vlellnli 

1I11wllllt'Plcltlllrd Frilnce hit., 1;tt":1 h~"luli. It GREECE 
,"U fUll 1111 I,.. GJlUI Kostas Karayannis 

aU,lllUM ,·;11700 1lIlln .. c 18, Ermou Street 
H,...-I"It,}-',,,k;Jnl n"""hll hI! (f11) 8~ ~2 29 Athens 126 
~; A IN V hl!!l: ~1957 Tel: 3230·303 
A..,I'II\J. !Ill tol'''lIll. I 

QfRMAN FEDERAL 
Cable: RAKAR Athens 

h 11 J(l ,'uu." REPUBLIC 
Telex: 21 59 62 rkar gr 

hI (on'-; n "0 
tltwl!!It·P.lclcilfd Vellr1~b5-GmbH IRELAND t,hl,; rAIOtHti nfL/Hili, 
'"lfllnor Slraue 117 Hewlett·Packard ltd. 1;1". 11 04!).1 
Po~lIlIch 560 140 224 Bath Road 

n~N"'Af"( [)·6 Nledcr·E5chbach/flm 56 Slough, Sll 4 os, Bucks 
l!iFl'fl.lI·fjlltJf!j ~/:~ hi, (0611) 50·04·1 Tel: Slough (0753) 33341 
fi~ljY"1 H Cabllli HEWPACKSA Frankfurt Cable: HEWPIE Slough 
fH(·Hj}n Ritll.,od TCl I (!X I 41 32 49 FRA Telex: 84413 
hi, tOl)KjM "0 HlJwloll·P.lck.llrd Vertriebs-GmbH Hewlett·Packard ltd. 
t.hl. tlfwr"n M\ fhmenb1!fl[lHstrasse 110 The Graftons 
hl~,. IM"O hp ~~ P·7030 Bilbllnien. Wilrttemberg Stamford New Road 

TrL (07031) 66 72 87 Altrincham, Cheshire, England illl\ltI'II·rAdl;Hd A/~i 
Cllbl~: HEPAK Bbblingen 

loty,l iI Tel: (061) 928-8626 
Telex: 72 65 739 bbn Telex: 668068 l)IiCIIMH) IlIhberl 

hI, I06HI'·l1·M Hewlell·Packard Vertrlebs-GmbH ITALY hi .. ; l(lt,",o tip h VogclsJnger Weg 38 
Hewlett·Packard Italiana S.p.A. t ... bl" ;1i:WI'AC~A~; 0·4 DUssllldorf 

Tel: (0211) 63 80 31/35 
Via Amerigo Vespucci 2 
1·20124 Milan tlNlANO rein: 85/86533 hpdd d Tel: (2) 6251 (10 lines) H.wl,I!·"ilCk,ud Oy 

Ihtl.V.ftH n Hewlelt-Packard Vertrlebs·GmbH Cable: HEWPACKIT Milan 

".0. tlo~ 111M Wendenstr.23 Telex: 32046 

M-IJOI~O H,hl""1 I~ 0·2 Hamburg 1 Hewlett·Packard ltaliana S.p.A. 
hll (90) P1;}O Tel: (0411) 24 as 51/52- PiaZZa Marconi 
r;,bl'l H[W"ACI'.OY·III1I"lnkl Cable: HEWPACKSA Hamburg 1·00144 Rome· Eur 
hi ... , I 'O\~f,3 h~1 Tele.: 21 53 032 hphh d Tel: (6) 5912544/5, 5915947 

Cable: HEWPACKIT Rome 
"HANCr: Hewlett·Packard Vertriebs-GmhH 

Telex: 61514 Hllwll!lI·ro1tlo.~,d rHIne!! Unlerhaehlnger Strasse 28 
Clultlillf dl! Courl"bolloJ ISAR Center HewJett·Packard Italiana S.p.A. 
ROUD "(111,1, NO.6 0-8012 OUobrunn Vicolo Paslori, 3 
'.91401 OrUl), Tel, (0811) 601 30 61/7 1-35100 padova 
hl~ {lJ 907 18 2!i Telex: 52 4985 Tel: (49) 66 40 62 
tllhl"l U[WPACK Oruy Cable: HEWPACKSA Muchen Telex: 32046 via Milan 
leo 11'11 I flO048 

AFRICA, ASIA, AUSTRALIA 
>\NQOLA 
1,!jIH:Ir.a [mpf~sa T6enlll 

!1ll [Qulpllm~nlo~ [h~elricos 

!\AU 
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jj~wl(!If.f'"ck:Hd AUllrJIIOI 
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U-2IiWl"lr 51rl!I.'I 
4j." hh. :111\(, 
Vltl(lfj~ 

111" ?(l, 1.171 (fj IIfli'~) 
t.blet! tI[WPARD Melbournc 
hlu . :1\ (I~.l 

11l!"I.II·f'M~M{1 Au\lr~I!" 
f'ly Ihl 

e"lililt ""lit' " w",' 5Ifft,,1\ 'pt"" Nil .... !'loulh WAin. 1073 
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( .. IJif· IIlwrj,Jl{) ~yrlflh 
hi" •. nMl\ 

11 ..... 1#11 r~f ~jH;1 Au,II .. I);I 
"1, 1/,1 

~, Cln.Hhlll u.u(1 
".'I!U! 1'\0_/ 
f;"t,P' A"I\!otILJ 
1.1 M,ni.;; 

t'h 11;1 
,"",11' l!'fH. ~'Ijl. l:i 
t.~"M .. , ..... ,"hl"\«' 
i'it A'f""H1f! Ttllto-' 
'.'1101. W,~ t;-!";.~n-) 

hI· ;', "~i") 
I'lh\" HtWt'""IHl ... ,."1 

1I .... !idl /:';i .. , •• .i A,HII.I;. 

r!r ll;\ 
Hi WH"j!f/ q ... ! 
" () PHI nn 
rHfh./\.It,: r ;'>Ili): 

1 ... 1 4Q 1iII~" 
t"lii. 'HWi'AJIfl ("jih~!/ .. ALI 

11,,,,;\,111',,", ~jlJ! A,j~\J ,ijf 

i'h. ill) 
t, ;i"''I'~lji ~!1"1 

"_0 Utlt II:, 
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hI, II) ,,()~j) 

Cf'l'LON 
linll'!! U.tlilOlt lid ".0. "0_ fIIlj 
"',h.aj, IItJlldlnl 
St.pln ~Ir"tt 
Colombo i 
Il!li 2iH\IHi 
C.bl" HOTrOINT Culombo 

CYPRUS 
Kypronles 
19 Gregorio~ & Xenopoulos Road 
P.O. Box 1152 
Nicosia 
Tel: 45628/29 
Cable: Kypronks Pandehis 

ETHIOPIA 
Alrlcan Salespower & Agency 

Private ltd., CO. 
P. O. Box 718 
58/59 Cunningham SI. 
Addis Ababa 
hI: 12285 
Cable: ASACO Addlsababa 

Blue star, Ltd. 
1-1-117/1 
Sarojini De'li Road 
Secunderabad 3 
Tel: 76391, 7 73 93 
Cable: BlUEFROST 

Blue Star, ltd. 
23/24 Second Une Beach 
Madras 1, India 
Tel: 239 5S 
Telex: 379 
Cable: BlUESTAR 

Blue Slar, ltd. 
1B Kaiser 8ungalow 
Dlndll Road 
Jamshedpur,lndja 

HONG KONG Tel: 38 04 
Schmidt & Co. (Hong Kong) ltd. Cable: BlUESTAR 

~5~·1.B~:ln~~~~ Bul\!1lng 15th floor INDONESIA 
\0 Chaler Road Bah Bolon Trading Coy. N.V. 
HO~I Konl DlalJh Mcrdeka 29 
loh 2401&3, 232135 8andu ni 
C;lblll: 5CHMIOTCO HonE Konr, 6:~:le4:9~C~B1560 
INDIA Tf!lu: 08·809 
IIlu" StH lid 
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Hewlett·Packard Italiana S.p.A. 
Via CollI. 24 
1·10129 Turin 
Tel: (11) 53 82 64 
Telex: 32046 via Milan 

LUXEMBURG 
Hewlett·Packard Benelux 
S.A./N.V. 
Avenue du Col.Vert, 1 
8·1170 Brussels 
Tel: (03/02) 72 22 40 
Cable: PAlOBEN Brussels 
Telex: 23 494 

NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
Weerdesteln 117 
P.O. Box 7825 
Amsterdam, Z 11 
Tel: 020·42 77 77 
Cable: PAlOBEN Amsterdam 
Telex: 13216 hepa nl 

NORWAY 
Hewlett·Packard Norge A/S 
Box 149 
Nesveien 13 
N-1344 Haslum 
Tel: (02)-53 83 60 
Telex: 16621 hpnas n 

PORTUGAL 
Telectra-Ernpresa Tecnica de 

EQuipamenfos 
Electricos S.a.r.1. 
Rua RodrIgo da Fonseca 103 
P.O. Box 2531 
P-lisbon 1 
Tel, (19) 6a 6072 
Cable: TElECTRA lisbon 
Telex: 1598 

SPAIN 
Hewlett·Packard Espanola, S.A. 
Jerez No 8 
Madrid 16 
Tel: 458 26 00 
Telex: 23515 hpe 

Yekogawa·Hewlett·Packard ltd. 
Nitto Bldg. 
2·4·2 Shinohara·Kita 
Kohoku·ku 
Yokohama 222 
Tel: 045·432-1504 
Telex: 382·3204 YHP YOK 

Yokogawa-liewlett-Packard ltd. 
Chuo Bldg. 
Rm. 603 3, 
2·Chome 
IZUMI·CHO, 
Mito, 310 
Tel: 0292~25·7470 

KENYA 
Kenya Kinetics 
P.O. Box 18311 
Nairobi, Kenya 
Tel: 57726 
Cable: PROTON 

KOREA 
Amtraco Corporation 
Industrial Products Div. 
~eoul P.O. Box 1}03 
clh floor, OAeKyung Bldg. 
107 Sejong Ro 
Chonj!ro·l\u. Scoul 
Tel: 73·8924·7 
C.lblo: AMTRACO SIlOU! 

LEBANON 
Conitlnlln L MJlcrJdh 
1'.0. Box 7213 
RI· •• lrul 
hli 2201\46 
Cabll!. [UCTfiONIlClEAR Illlirul 

MALAYSIA. 
M[COMIl M.I .. y'l~ I.Id 
;' lMon.: 1:t/tA 
:inction jj 

"'hlln. lilY" ... I,,,.or 
C.hle; MIC:OMlI I(UIJ~ lumpuf 

M01AMbIQUt: 
A. N. ralM alvu. t flA 
,t.I Aiol, 1·1 All', {l, I Ui\ 
".0, fhH 101 
U""ttCl M"~uu 
C"I1I,. hHHJN 

NtW 1f.~LANO 
H~w:!'II · I·;1fio.jJtd (Nl ) lit! 
Uo1.Ufl Dhwn ~t 
"0 "!)1 ~H·CI 
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C;1h!I!, IItWI'AG)(, AII!'~liHH! 

""ewlett·Packard EspanDla, S.A 
Milanesado 21-23 
E-Barcelona 17 
Tel: (3) 203 62 00 
Telex: 52603 hpbe e 

SWEDEN 
Hewletf·Par:kard Sverige AB 
Enlghetsvagen 1·3 
Fack 
S·161 20 Bromma 20 
Tel: (OS) 981250 
Cable: MEASUREMENTS 

Stockholm 
Telex: 10721 

Hewlett·Packard Sverige AB 
Hagakersgatan 9C 
S·431 41 Molndal 
Tel: (031) 27 68 00/01 
Telex: 21 312 hpmindl s 

SWITZERLAND 
Hewlett Packard (Schweiz) AG 
Zurcherstrasse 20 
P.O. Box 64 
CH·8952 Schlieren Zurich 
Tel: (Ol) 98 18 21/24 
Cable: HPAG CH 
Telex: 53933 hpag ch 

Hewlett-Packard (Schweiz) AG 
Rue du Bois·du·lan 7 
P.O. Box 85 
1217 Meyrin 2 Geneva 
Tel: (022) 41 54 00 
Cable: HEWPACKSA Geneva 
Tel.ex: 27333 hpsa ch 

TURKEY 
Telekom Engineering Bureau 
Saglik Sok No. 15jl 
Ayaspasa·Beyoglu 
P.O. Box 437 Beyoglu 
Istanbul 
tel: 49 40 40 
Cable: TElEMATION Istanbul 

PAKISTAN 
Mushko & Company, ltd. 
Oosman Chambers 
Abdullah Haroen Road 
Karachi 3 
Tel: 511027, 512927 
Cable: COOPERATOR Karachi 

Mushko & Company, ltd. 
38B, Satellite ·Town 
Rawalpindi 
Tel: 41924 
Cable: FEMUS Rawalpindi 

PHILIPPINES 
Electromex Inc. 
5th Floor, Architects 
Center Bldg. 
Ayala Ave., Makati, Rilal 
C.C.P.O. Box 102B 
Makati, Rilal 
Tel: 86·18-87, 87-76-77 
Cable: ELEMEX Manila 

SINGAPORE 
MechanIcal and Combustion 

Engineering Company ltd. 
9, Jalan Kllang 
Red Hili Industrial Eslate 
Siniapore, 3 
Tel: 642361·3; 632611 
Cable: MECOMB Singapore 

Hewlett·Packard Far East 
Area Office 
P.O. Bo. 87 
Aleundra Pod Ollice 
Sinl.pore J 
Tfll: 633022 
Cable: H£WPACK SINGAPORE 

SOUTH AfRICA 
Howl.1I Pllckard Soulh Africa 
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UNITED KINGDDM 
Hewlett-Packard ltd. 
224 Bath Road 
Slough, Sll 4 OS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 84413 

Hewlett·Packard ltd. 
"The Graftons" 
Stamford New Road 
Altrincham, Cheshire 
Tel: (061) 928-8626 
Telex: 668068 

SDCIALIST CDUNTRIES 
PLEASE CONTA.CT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52/3 
P.O. Box I 
A·1205 Vif!nna 
Ph: (0222) 33 66 06 to 09 
Cable: HEWP,c.GK Vienna 
Telex: 75923 hewpak a 

ALL OTHER EUROPEAN 
CDUNTRIES CDNTACT: 
Hewlett·Packard S.A. 
Rue du Bois·du·lan 7 
P.O. Box 85 
CH·1217 Meyrin 2 Geneva 

Switzerland 
Tel: (022) 41 54 00 
Cable: HEWPACKSA Geneva 
Telex: 2.24.86 

TAIWAN 
Hewlett Packard TaIwan 
39 Chung Shiao West Road 
Sec. 1 
Overseas Insurance 
Corp. Bldg. 7th Floor 
Taipei 
Tel: 389160,1,2, 375121, 
Ext. 240·249 
Teiex: TP824 HEWPACK 
Cable: HEWPACK Taipei 

THAILAND 
UNIMESA CO' I ltd. 
Chongkoinee Building 
56 Suriwongse Road 
Bangkok 
Tel: 37956, 31300, 31307, 

37540 
Cable: UNIMESA Bangkok 

UGANDA 
Uganda Tele·Electric Co., ltd. 
P.O. Box 4449 
Kampala 
Tel: 57279 
Cable: COM CO Kampala 

VIETNAM 
PenInsular Trading Inc. 
P.O. Box H·3 
216 Hlen·Vuong 
Saigon 
Tel: 20-805, 93398 
Cable: PENTRA, SAIGON 242 

ZAMBIA 
R. 1. Tilbury (Zambia) ltd. 
P.O. Box 2792 
lusaka 
Za.mbia. Central Alrlca 
Tel: 73793 
Cable: ARJAYTEE, luukll 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRllS 
NOT SHOWN PLEASE 
CDNTACT: 
Hewlctt-Packard 
Co·ordlMUon Olllel 10f 
Mediterranean an!1 Mldl1l, 
fillilOPflfAllon\ 
VIII Mi'Hotto, 1 
j·00\411 Rom"·[lu, IIlIlt 
Ttll: {fj) 59 40 ?9 
r.,bll!'i H[W"ACI(\f Mom. 
Tl'!I(!I:fil!i14 

OTHf." AKlAtt HOT 
LllnO, CDNTACll 
H.wl.lI·r"c: •• rd 

lNUII:C{)N'IHlHtAl 
1100 IUlhl",,.. A,. 
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