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.. notation caleuiator 1s a 19-key,
b0-function machine. Cnce you have become
familiar with its keyboard and its versatile
display, yotr will be able to perform a broad
range ¢ basic and advanced calculations. :

The functions indicated by legends on the
calculator’s keyboard are treated in this manual-
as follows: |

cos! (a) legend above key

(b) upper case J
“ (c) lower case - g, _‘

(a) To enter the Iﬂwer case function press the 5
Key.

" (b) To enter the upper case function, use the
key sequence: Fq; Cos

(c) To enter the function above the key, use
the key sequence F» Cos-!

To clearly express these key sequences, we will
underline thé function with either one or two =
underscores as a reminder that either the Fq or ©
F» Key must be pressed prior to the function.
The absence of an underscore represents a 3
lower case key entry.

The Display
~__Scientific Notation

sign of  mantissa sign of
mantissa : exponent exponent

Your calculator automatically displays the first.
five digits of a 10-digit mantissa. These appear
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in the left of the display window. T.o read the
second five digits of the mantissa, press: F1
5-10. The display will show the second set of 1’
numbers at the left and 3 dashes in the right =
side of the window. The dashes advise that we |
are looking at the second half of the mantissa.
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Example:

(a) 17 =0.1428 |
(b) Fq 5210 =57142--- t
Example: |
(a) 35 FH gXx 1.5860 15 +
(b) Fq 5610 13452 - - -

This means that e35 = 1.586013452 x 1015,

To return to our original display (step a):

(1) Press (=) key in all cases except co-
ordinate conversion standard deviation or
chain operations. :

(2) During co-ordinate conversion, standard
deviation or chain calculations, press

-1 d/r (Note: if angular mode must be

retained, press degree/radian key twice)

Note: | |
Entries larger than 5 digits can be indexed into
the machine. While only the first five digits |
will appear, (unless Fq, 5= 10 is pressed) any |
calculation performed will act upon the entire !
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10 digit entry.
- Entry

A number (the mantissa) is entered just as
written using the keys O through 9. The sign of
the mantissa can be entered at any time during *
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a numerical entry hy pressmg the change sign. ;J
key +/-. & _-J
The sign of the exponent can be changed By st

pressing the change sign key after the EE kw 3
(enter exponent key) has been pressed. '

The exponent field is blank LIITtI| EE is Entered
CrCE.

The clear entry/clear key. Pressing the C/CE

during or immediately after a numerical entry .
will clear the display. Prior entrigs are not
disturbed. Pressing the C/CE key in all other 3
cases clears all registers except the memories in ¢
your calculator. P o

. Enter:
2 + 3 C/CE 4 B C/CE {
clear clear '
entry all 5

To enter ten digit numbers.

(a) If there are ten digits in front of declmal
noint e.g. 1234567899. i ‘

Split the number into two 5 dlgrt parts.
.e. 12345/ 67899.

The number is then entered
12345 00000 + 67899:
i.e. 12345 x 10° + @G7899.

The key sequence is therefore -
12345 F41 ,EE,b + 67899 = ' f

Display now reads R

1.2345 09.

Press F1, 5~ 10 to read second 5 digits 67899.
: . |
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‘ (b) If the detimal'-hﬂint s in the last five digits
. e.q. 123456? 899.

Split {he number into two 5 digit parts
i.e. 12345/ 67.899.

The number is then entered as

1234500 + 67.899.
.e. 12345 x 102 + 67.899.

Note.. The number of the exponential is
equal to the number of digits before the

decimal pmnt in the second half . k

The kev sequence is therefore
12345, Fq, EE, 2 + 67.899 =

Display now reads

_1.2345 06

Presﬁ F1, 5+ 10 to read second 5 digits 67899.
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(c) If the decimal point is in the first five digits
e.g. 12.34567899

Split the number+into two five dlglt parts
i.e. - 12.345 / 67899.

The number is then entered ;"
12.345 +. 0.00067899.

I
i
!
i
ie. 12345 + 67899 x 102, l
Note. The magnitude of the negative
exponential is given by the number of digits
after the decimal point in the complete
number. 1

The key sequence is therefore:
12.345 + 67899 F4, EE, F» +/ 8=

Display now reads 12.345

Press Fq 5-10 to read second 5 digits
67899.
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Using the Memory
Store: F4 STO1 F; STO 2

The store keys refer to the two memory
registers which store data for future use.

When Fq STO 1 is pressed, the value

currently on the display will be copied into
Memory Register 1. Similarly, when Fj |
STO 2 is pressed, the displayed data is copied
into Memory Register 2. Any data stored in |
the register prior to pressing the respective

STO key will be lost. This is referred to as
“writing over’’.

Recall: F RCL1 F5 RCL 2
These keys are used to recall data stored in

. their associated memory registers. The value

stored in memory i1s copied onto the display;
the value on display prior to recall is lost
while the value stored in memory is unaltered.

Example:

Enter Read Explanation:

5 5 Enter 5.

F1STO 1 5 - Copies 5.into
memory register 1.

6 6 Enter 6.

F1STO 2 6 Copies 6 into
memory register 2.

F2RCL 1 5 The content of

Memory 1 (5) is
copied onto the
display. Five remains
in Memory 1.




The content of Memory .
2 (8) is copied onto the
display. Six is retained
in Memory 2.

Clear

An individual memory register can be cleared
by entering the key sequences: '

C/CE F4STO 1 Clears memory register 1
C/CE F»,STO 2 Clears memory register 2

The C/CE key need not be entered if 0. is on
the display. However, you must press the
desired STO key to overwrite the existing
data in memory with the 0 value on the

_ display.

Chain Calculations
Example: 3 x 4 ~ 3

5
Key Sequence: 3x4+5+.3=8.
Chaining with Parenthesis Keys

ry 4. BT}

The open and close parenthesis keys provide
another level of priority in arithmetic
calculations.

For example let’s solve the equation:
y=32Z3 where Z=4et+etand t =3

The key sequence i1s:
3% T3 [4}<3F2+f FZE“+3F2E"‘ )

F'] YK 3_




Exchange Register Key
F1 XY

W

The exchange key reverses the order of the
operands and is used with the four function
keys (+ - x -) as well as to enter and display
calculations for the function F» =+ R.

F2 2P and 'M FoXx+»s

Reciprocal Key
Fa 1/

The reciprocal or inverse function key :
computes the inverse of a number on the 1-
display and instantly displays the result.

Power and Root Keys
Fo X2

The Square key raises the number ‘r
currently on display to the second power,

F1-\£ X

The Square Root key takes the square
| root of the nurnber cur g_ntlv on display.
" “! 8&
Fz'\/ ;'r 2 I ﬁ ?
=

With the pnwer key. anumber TEISEd to
any power (or root) can be calculated
The base is entered first, then the power
to which the base is to be raised. Observe
that the Ln is displayed when the power
key is pressed. Therefore, negative bases
are not permitted.
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Logarithmic Functions

Fqlog _
Calculates the common logarithm (fogqg)
of X.

Fo 10%

Calculates the common antilﬂgarlthm of x.
F1 In

Calculates the natural logarithm (loge) of x.
FQ 2 |

Calculates the natural antilogarithm of x.

Trigonometric Functluns -

F1 Ein
~ Calculates sine of x.
Fg sin-?
Calculates inverse sine of x.
F1 COS
Calculates cosine of x.
FQ QDS'1
Calculates inverse cosine of x,
F1 tan
Calculates taﬁgent of x.
Fo tan-!
Calculates inverse tangent of x.
Your calculator will find the sine, cosine,
tangent, arc sine, arc cosine and arc tangent
of any number on display in either degrees
or radians. The calculator is in degree mode

when turned on. Pressing the F1 de r key
key shifts your calculator to radian mode,

|
lights a decimal point in the exponent fleld. j
3 |
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Pressing F1 de ¢ shifts the calculator back to
degree mode. Pressing F» de r key pertorms
the same function and also converts the
display to degrees or radians.

Mean and Standard Deviation Calculations

F1 }(n

Fg X - 5 :
Mean and Standard deviation can be calculated

with these two keys. The series of values to be -

averaged is entered by the Fq X,, key. The
mean standard deviation is calculated when the

Fr X »s key is pressed.. The mean is displayed

first and the standard deviation can be
recwered by pressing the exchange Key F1

« y. The standard deviation provides a
measure of the distribution of values about .
the mean. The second memory register Is
used for accumulating and must be cleared
before the mean calculation is begun.
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Example: |
You throw darts and note the points obtained
on 8 throws: 21, 17, 13, 25, 9, 19, 6, 10.

What is your average mark and your standard
deviation?

Enter Read Explanation:
21 21.

F1i<n 21 enter Xx;j.

17 17

Fi Xy 17

6 0

F 1 Xn &

10 10

X 10

Now by pressing Fq x = v you will display
the number of throws: 8. Now press F4
X-+ Yy again to get back in the standard
deviation computing mode :

Enter Read Explanation
Fo X =5 - 15 get x
Fl Bonch 4 6.568322247 get s

Your average mark is 15 and you deviate from
't by a 6.57 spread. -
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Summation Key
il

. The summation key, when pressed, adds the
number on display to the value stored in
Memory 1. Both negative and positive
numbers can be accumulated in Memory 1.
It 1s good practice to clear Memory 1 before
using the Fq X 1 key with the key sequence

C/CE.Fq STO 1

Special Applications
Polar/Rectangular Coordinates Conversion

A point “A” may be identified either by its
rectangular co-ordinates, x, y or its polar
co-ordinates r_ 0.
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We have: x2 +y2=r2and x=rcos 0, y = r sin 0.
Your mini computer identifies the first entry as
x or r, the second as y or 0. The second entry is

separated from the first one by using the F4
x »y (exchange) key. |

Example:

Enter: | Read:

3 (x) F'| X =Y 0.

4 (y) ' 4. _

s+ P key (to 0. (r) ;
~polar) f

Fi Xy 53.13010235 degrees (6)

Now your mini computer acts as if you had
entered 5 (r) first and then : 53.13010235
second. Press F» - R (to rectangular) read:
3 (x) press F1 x =y and read 4 (y).

Error Condition

An error condition results when an improper
operation is performed or when the result of an
operation overflows or under flows the absolute
range of the calculator.

When an error condition occurs the letter “'E”
Is displayed.

Press the clear key to clear the error condition.

__Eﬂ




Improper Operation:

F1X+Y WhEl‘_EY=ﬂ
FiYx where y <0
Fz x.\/_ where X '<U
Fiv X where X <0
Fa X285 - where number of ,
entries is 0 ‘ |
Fi In X Where X <0 5
Fq log X where f( ﬁo
Fo sin-’ where | X | > 1 - ay ik
Fo cos where X ‘ = 1 |
Overflow !.

Occurs when a computed result is greater than
9.999999999 x 1099,

Underflow

Occurs when a computed result is less than
1.0 x 1099,

13
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f}perating Accuracy

The precision of your calculator depends upon
the operation being performed. Basic addition,
subtraction, multiplication, division and
reciprocal assignments have a maximum error of
* one count in the tenth or least significant digit.

While countless computations may be performed
with complete accuracy, the accuracy limits of

particular operations depend upon the input
argument as shown below,

Function Input Argument Mantissa Error
(max.)

\/ X 1 count in Dqg

In x 1 count in Dy

10g X 1 count in Dqg

ex 1 count in Dqg

yX 1 count in Dqg

sing 00 /D/ < 3609 8 counts in Dqg
0 </Q/ S 2%

cosp  0°< /@) <360 8 counts in Dqg
0 </Q/<2m

tand 0 </Q/ <8909 4 counts in Dqg
89°0< /@/< 89-5° 1 count in Dg

sinIx 1010/ x/<1 E 5X 10-10°

cos'Tx  1010</x /< E5X 10-10

tan-1 x E5X 10-10

Dn = Nth display digit assuming a left justified
digit result.
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Centers

Commodore Business Machines, Inc
390 Reed Street
Santa Clara, California 95050

Commodore Business Mathine;, (Canada) Lid.
946 Warden Avenue
Scarborough, Ontario
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CBM Business Machines Limited
tagleschitfe Industrial Estate

Stockton on Tees
Cleveland County
TS16 OPN

England

Commodore Buromaschinen GmbH
6079 Sprendlingen

Robert-Bosch-Str. 12A
West Germany

Commodore Japan Ltd.
Taisei-Denshi Bldg.
8-14, Ikue 1-Chome
Asahi-Ku, Osaka 535

Commodore France S.A.
- Zone Industrielle

Departmentale M 14

06510 Carros, France

Commodore AG Schweiz
Bahnof Strasse 29-31
(H-5001 AARAU




