FOREWORD

Thank you for your purchase of the CASIO x-8500G.

This unit is a totally new type of advanced programmable computer. Be-
sides various scientific functions, graph functions also make it possible to
produced a wide variety of useful graphs.

Manual computations can be easily performed following written formulas
{true algebraic logic). A replay function is provided that allows confirma-
tion or correction when key operation errors occur. Programs can also be
input by following true algebraic logic, so repeat and/or complex com-

putations are simplified.

CONTENTS

This manual is composed of six sections:
1, Configuration and Operation

2. Manual Computations

3. Graphs

4. Program Gomputations

5. File Editor Function

6. Convenient Option
Section 1 should be read first to become famitiar with the nomencla-

ture, handling and cautions concerning this unit. Sections 2,3, 4,5
and 6 can then be read in order to master each type of functions

I__thrcmgh samples and explanations.

®The information contained herein is subject to change without

notice.
@ Reproduction of this manual either in part or it

bidden.

® Note that the manufacturer assumes no respons
or loss incurred while using this manual.

@ The manufacturer assumes no responsibility for direct losses or
losses suffered by third parties due to alterations or deletion of
programs or data caused by malfunction of the unit, maintenance
or repairs, battery replacement, etc. Physical records of important
data or programs should be recorded on cassette tape using a re-
corder connected via the optional FA-80 interface unit.

@ Due to limitations imposed by printing processes, the displays
shown in this manual are only approximations and may differ
somewhat from actua! displays.

s entirety is for-

ibility for any injury
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HANDLING PRECAUTIONS

@ This unit is composed of precision electronic components and shouid
never be disassembled. Do not drop it or ctherwise subject it to sud-
den impacts or sudden temperature changes. Be especially careful to
avoid storing the unit or leaving it in areas exposed to high tempera-
ture, humidity or farge amounts of dust. When exposed to low tempera-
tures, the unit will require more time to display answers and may even
fail to operate. The display will return 1o normal once normal tempera-
ture is attained.

@ Batteries should be replaced every 2 years even if the unit is not used
for extended periods. Never leave dead batteries in the battery com-
partment. They can leak and cause damage to the unit.

@ Avoid using volatile liquids such as thinner or benzine to clean the unit.
Wipe the unit with a soft, dry cloth or a cloth that has been dipped in a
neutral detergent solution and wrung out.

@ |f malfunction of the unit should occur, either bring or send the unit to
your retailer or the nearest CASIO dealer.
Be sure to clearly explain the problem in detalil.

@ Before assuming malfunction of the unit, be sure to carefully reread
this manual and ensure that the problem is not due to insufficient bat-
tery power, programming or operaticnal errors.
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CONFIGURATION AND
OPERATION




N 1 7 :' ispl ind
1-1 NOMENCLATURE AND FUNCTIONS B Display window

k%% MODE %k&¥*
sys mode : RUN
cal mede © COMP
angle . Deg
display | Norm

Step @

“The display window is capable of displaying 16-character by 8-line text
and symbols. Graphs are produced on a 95 by 63-dot matrix. A system
_display as shown on the left indicates the following: the system mode
‘(sys mode), calculation mode (cal mode), angle unit {angle}, number of
“decimal places or number of significant digits {display), and key input
"buffer status (Step).

Dispiay window

Graphic . The display on the right shows a sine graph as a representative example
print switch Power switch : “of the graphs.
Cursor/Replay keys “The letter “O" is distinguished from zero by adding a slash for the zero
Shift key Mode key :

(0):
Graph keys :

_____________

- Power switch
Power is turned ON by sfiding the power switch to the left. Sliding the
power switch to the right turns power OFF.

-~
"

Function keys

| Graphic print switch
-~ Used to specify the density of graph printout (see page 179). Keep set to N dur-
- ing normal computations.

— : Delete key
All clear key

a2

&
z

Arithmetic operatiori_
keys

Numeric keys SR
B Special operation keys

34 Shift key

. Press when using the function commands and functions marked in
“brown on the key panel. An [l will blink on the display to indicate that
[ has been pressed. Pressing again will cause the Bl to dis-
appear from the display and the unit to return to the status it was in
_before (397 was originally pressed.

The function of input keys is different in the file editor mode (see page
162).

Execute key

Answer key




Mode Key
Press when setling the status of the unit or the unit of anguiar

measurement.

@ ... Specifies file editor mode.

{mad] (11 ... For manual computations and program execution.

fwore] [4] ... For writing or checking programs.

... For ciearing programs.

... Deg displayed. If is pressed, unit of anguiar measure-
ment is specified as degress.

Bl ... Rad displayed. If is pressed, unit of angular measure-
ment is specified as radians.

fuooe] 8} ... Gra displayed. H [E%] is pressed, unit of angular measure-
ment is specified as grads.

... Fix displayed. Entering a value from 0 to 9 followed by
will specify the number of decimal places according to the
value entered.

Ex. @ -+ Three decimal places

... Sci displayed. Entering a value from 0 to 9 followed by [ExE]
will specify the number of significant digits from 1 to 10.

Ex. £} — 5 significant digits

@ ... Norm displayed. Pressing [BXE] will cancel the specified num-
ber of decimal places or the specified number of significant
digits.

£1.. Defm displayed. Entering a value followed by (ExE} will specify
the number of memories available.

Ex. Ome — Number of memories available in-
creased by 10,
If (] is pressed without entering a value, the current num-
ber of memories available and remaining steps will be dis-
played. {(See page 24)
Ex. fwood] [ (Exe] *¥%Defm#k#*

Program . §&

Memory : 38

6430 Bytes Free

... Specifies COMP mode for arithmetic computation or function
computation (program execution possible).

(= ... For binary, octal or hexadecimal computations/conversions.

4

Switches print mode ON and OFF. In the file editor mode,
switches between password and non-password status.
Recalls the key input buffer. The last formula can be recall-
ed even if the key has been pressed.

fopel (4 ... For standard deviation computations (SD1 mode).

[z ... For regression computations (LR1T mode).

.. For production of a bar graph, line graph or normal dis-
tribution curve according to single variable statistical
data {SD2 mode).

[surr] fwaesi [ .. For production of a regression line according to paired
variable statistical data (LR2 mode).

... Pressed after a numeric value representing degrees is
input.

[swrr] mone] (8] ... Pressed after a numeric value representing radians is
input,

[swer) [wook] 8 ... Pressed after a numeric value representing grads is

input.

Alphabet key
Press to input alphabetic characters or special characters. Pressing
displays B and allows the input of only one character. After that,
the unit returns to the status it was in before the key was original-
ly pressed. Pressing followed by BrE will lock the unit'in this
mode and allow consecutive input of alphabetic characters until is

pressed again. .
!

(o} Cel ]

LAl (o] ] [F]

C8] =1 [ [x]

(M ] to] Eﬁ (I

1 & [R] {73

v} 1 RN

i soactl [ ]

* The function of input keys is different in the file editor mode (see

page 162).




Program/Goto key

Press [Proa], enter a value from 0 to 9 and then press to execute a

program.

Ex. [Prog] (1] (Ex£] — Execution of Program 1 begins.

Pressing followed by { key) will cause Goto to appear on

the display. This is a jump command used in programs.

FEPLAY
[&]
ine Xy

55 Cursor/Replay keys
Press to move the cursor {blinking “.."} left, right, up, and down on
the display. The key moves the cursor to the left, (] moves the
cursor to the right, (8] moves the cursor up, and moves the cursor
down. Holding any of the keys down will cause the cursor to con-
tinuously move in the respective direction.
Once a formula or numeric value is input and is pressed, the
key and key become “replay” keys. In this case, pressing (=] dis-
plays the formula or numeric value from the beginning, while pressing
L= ] displays it from the end. This allows the formula to be executed
again by changing the values.
Pressing the cursor key following changes their functions to those
markeg above the keys.
( is used to input labels within programs.
{(L=1) inserts a space at the current position of the cursor.
{21} makes it possible to produce line graphs or regression lines.
The ((i@fl) key makes it possible to switch the X and Y coordinate
display during graph trace operations.
=] and [=] following the key are used for contrast adjustments.
{See page 12.)

Delete key
Press to delete the character at the current position of the cursor.
When the character is deleted, everything to the right of the cursor
position will shift one space to the left.
Pressing will clear the memory contents.

All clear key
Press to completely clear the displayed formuias, numeric values or
texts, and to clear all of the input buffer contents. Also used to re-
lease errors indicated by error message displays, and to restore pow-
er after reactivation of the auto power off function. {See page 27))
Pressing during graph creation or program execution suspends

the operation. A suspended operation can be resumed by pressing
EXE |

[Exe] Execute key
Press to obfain the result of a computation or to draw a graph. Press-
ed after data input for a programmed computation or file data input, or
to advance to the next execution after a computation result is
obtained.

Answer key :
Pressing followed by [ExE] will recall the last computation result. it
can be recalled by [Ans] [EXE] even after it has been cléared using the
key or by switching the power of the unit OFF. When used during
program execution, the last result computed is recalied.
Pressed after to enter the print command for computation results,
program lists, or graphs.

BOD~B 0, Numeric/Decimal point/Exponent input keys

When entering numeric values, enter the number in order. Press the
[ key to enter the decimal point in the desired position.

To input 1.28X10°, press 1] 23 [Expj[(Z11 6.

key combinations for the various modes are as follows:

COMP mode { G5 [H ) Base-n mode ([Moog (1)

= = = =] =] =]
= =3 = ) =2 =]
el (31 (20
Fog] (E) [F) i —

Poi(, Rec{, Rnd, Ran# and =
cannot be used in this mode.

SD mode (lécE 1) LR mode ([ &)

(=] [=] Lal

isz Lol

(5]

(Frg ]
Standard deviation functions can Paired variable statistic functions can be
be used. used.

B Computation keys

H & & & Arithmetic operation keys )
For addition, subtraction, multiplication and division, enter the com-
putation as it reads. key combinations for the various modes are
as follows:




COMP mode or SD mode

Pol{r, Reolrti
[Pail] ( and [ =1 keys) ... Coordinate transformation
LR mode

EE (E"_ﬁﬂ keys) ... Estimated value computation of x and »
... Coordinate transformation

B Graph keys
Used to produce a variety of graphs (see page 57 for details). These
keys cannot be used in the Base-n mode.

Mode display/Plot key

@ Used to confirm the status of the system mode, caiculation mode,
angle unit and rounding. Setting status is displayed only while this
key is pressed,

® Pressed following to plot a point on the graph screen.

@@ Graph/Trace key

® Pressed before entering a formula to be used for a graph (“Graph
Y==" appears on the display).

® Pressed following to trace over an existing graph and display
the x or y coordinate value.

Range/Factor key

@ Used to confirm or set the range and size of graphs,

@ Pressed following to magnify or reduce the upper and lower
ranges of graphs.

Graph-text/Clear screen key

@ Switches between the graph display and text display {see page 20).

L JET; clears the graph display. The text display cannot be
cleared using this operation,

M Function keys

Press for functional computation. Various uses are available in combi-
nation with the key, and/or depending on the mode being used.

(L] Multistatement/Display key
@ Press to separate formuias or commands in programmed computa-
tions or consecutive computations.
The result of such combinations is known as a multistatement.
(See page 38.)

® When pressed following the key, the results of each section of
the programmed computations or consecutive computations are se-
quentially displayed with each press of [EXE].

@@ Engineering/Negation key
‘® Press to convert a computaion result to an exponential display
whose exponent is a multiple of three.

kil mega aiga il micro A& pice
(10°=K, 10°="0, 10°="8, 102=m, 107="0", 10~="n, 10-2="p)

®When obtaining logical negation for a value in the Base-n mode,
press prior to entering the value.

@ Press following the key in the Base-n mode to obtain the exclu-
sive logical sum,

Root/Integer key

‘® Press prior to entering a numeric value to obiain the square root of
that value.

®When pressed following the key, the integer portion of a value
can be obtained.

@ Press followed by in the Base-n mode to specify the decimal
computation mode.

® When pressed following the {351 key in the Base-n mode, the sub-
sequently entered value is specified as a decimal value.

ﬂ Square/Fraction key

® Press after a numeric value is eﬂtered to obtain the square of that
vaiue.

® When pressed following the [57] key, the decimal portion of a vatue
can be obtained.

@ Press followed by [EXE] in the Base-n mode to specify the hexadec-
imal computation mode.

® When pressed following the key in the Base-n mode, the sub-
sequently entered value is specified as a hexadecimal value.

Common logarithm/Antilogarithm key

® Press prior to entering a value to obtain the common logarithm of
that vaiue.

®When pressed following the key, the subsequently entered
value becomes an exponent of 10.

® Press followed by in the Base-n mode to specify the binary
computation mode.

® When pressed following the 59 key in the Base-n mode the sub-
sequently entered value is specified as a binary value.




%;;Q Natural logarithm/Anti-natural logarithm key

@ Press prior to entering a value to obtain the natural logarithm of that
value.

@When pressed following the key, the subsequently entered
value becomes an exponent of e.

® Press followed by in the Base-n mode to specify the octal com-
putation mode.

@ When pressed following the key in the Base-n mode, the sub-
sequently entered value is specified as an octal value.

X

Reciprocal/Factorial key
" “@Press after entering a value to obtain the reciprocal of that value.
®When pressed following the Key, the factorial of a previously
entered value can be obtained.
@ Press in the Base-n mode to enter A (1040) of a hexadecimal value.
Degree/minute/second key (decimal+—sexagesimal key)
" ‘@ Press to enter sexagesimal value. (degree/minute/second or hour/
minute/second).
Ex. 78°4512"—78[ 145 12
® When pressed following the {1 key, a decimal based value can be
displayed in degrees/minutes/seconds {hours/minutes/seconds),
@ Press in the Base-n mode to enter B (1144) of a hexadecimal value.

Hyperbolic key

° ‘@ Pressing (), and then (3], {€s8], or prior to entering a value
produces the respective hyperbolic function {sinh, cosh, tanh} for
the value.

@ Pressing [54], then and then [sin], [eos] or prior to entering a
value produces the respective inverse hyperbolic function (sinh”,
cosh’, tanh™} for the value.

@ Press in the Base-n mode to enter C (124) of a hexadecimal value.

[t ] Trigonometric function/Inverse trigonometric function keys
® Press one of these keys prior to entering a value to obtain the re-
spective trigonometric function for the value.
® Press and then one of these keys prior to entering a value to
obtain the respective inverse trigonometric function for the value.
@ Press in the Base-n mode to enter D, E, F (134, 1445, 1540} of &
hexadecimal value,

10

Minus key
™ “@Press prior to entering a numeric value to make that value negative.
Ex. —123—- =10 BE
@ When pressed following the [@E1] key, the same numeric value can
be assigned to muitiple memories.
Ex. To assign the value 456 to memories A through F: & B & [=]
A NETGA I
@ Press in the Base-n mode prior 1o entering a value to obtain the
negative of that value. The negative number is the two's. comple-
ment of the value entered.

Assignment key
@ Press prior to entering a memory to assign the result of a computa-
tion to that memory.
Ex. To assign the result of 12445 to memory A: [
4]
® During execution of program computations or consecutive computa-
tions, press following the key to enter a numeric value.

[t; lj Parenthesis keys

@ Press the open parenthesis key and the closed parenthesis key at
the position required in a formula.

@ When pressed following the key, a comma or semicolon can be
inserted to separate the arguments in coordinate transformation or
consecutive computations.

Power/Absolute value key P
® Enter x (any number), press this key and then enter y {any number)

to compute x to the power of y.
In the SD or LR mode, this function is only available after pressing
the key. w

@ Press following the key to obtain the absolute value of a subse-
quently entered numeric value,

@ Press in the Base-n mode to obtain a logical product {“and”).

® Press in the SD or LR mode to delete input data.

-
Root/Cube root key
& Enter x, press this key and then enter y to compute the xth root of
y. In the SD or LR mode, this function is only available after press-
ing the key.
@ Press following the key to obtain the cube root of a subse-
quently entered numeric value,
® Press in the Base-n mode to obtain a logical sum (“or").
® Used as a data input key in the SD or LR mode.

"




Bl Contrast adjustment

Pressing the or (=] key following the key adjusts the conirast of

the display. Pressing L.©] makes the screen lighter, while =] makes it

darker. Holding either key down will cause the display to successively

become respectively lighter or darker.

Pressing any other key besides [, [, or (as well as (2], [£7)

cancels contrast adjustment.

= | ight display contrast even at the darkest setting indicates that battery
power is too low. In this case, replace batteries as soon as possible.

* Contrast adjustment is impossible during range display using the {Fane

key. {See page 61.)
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1-2 POWER AND BATTERY REPLACEMENT

Power is supplied to this unit by three lithium batteries (CR2032C). If the
power of the batteries shouid diminish, the display will weaken and be-
come difficult to read. A weak display even after contrast adjustment
{see page 12) may indicate power is too low, so the batteries shouid be
replaced. When making replacements, be sure to replace all three bat-
teries.

* If batteries are used for longer than two years, there is the danger of
leakage. Be sure to replace batlteries at least once every two years
even if the unit is not used during that period,

* Stored programs or data are erased when batteries are replaced.
Therefore, it is recommended that programs and data required for la-
ter use be recorded on a coding sheet or tape (using the optional in-
terface unit) before replacing batteries.

* Be sure to use batteries specified by Casio.

B Procedure

(D Slide the power switch to the OFF posi-
tion, remove the two screws on the back /
of the unit with a screwdriver, and remove
the back cover. P

@ Remove the screw holding the battery
plate in place and remove the plate.

3 Remove the three old batteries from the
unit,

@ Wipe the surfaces of three new batteries
with a soft, dry cloth and load them into

the unit ensuring that the positive & sides \

are facing upwards.

E] Sciew

Screws

RESET button

13




(& Replace the battery plate, the battery
plate screws, the back of the unit, and the
back cover screws.

* IMPORTANT: Never dispose of old batteries in such a way that they
will be incinerated. Batteries may explode if exposed io fire. ‘

CAUTIONS:

(D Repiace the batteries as soon as possible when the display of the
calculator becomes dim and difficult read.

@ Be sure to turn power OFF before replacing batteries.

3 Always ensure that battery polarity is correct.

@ Note that the calculator will retain programs and memory contents
only if you replace batteries within 10 minutes. If batteries are re-
moved from the unit more than 10 minuts, programs and memory con-
tents may be erased or altered.

In this case, the RESET button located on the back of the unit should be

pressed using a pointed object with the power ON after batteries are re-

placed.

Ali memory contents and programs will be erased.

Keep batteries out of the reach of small children. if a battery shoulid in-
advertently be swallowed, contact a doctor immediately.

14

1-3 BEFORE BEGINNING COMPUTATIONS...

B Computation priority sequence

This unit employs true algebraic logic to compute the parts of a formula in the
following order:
1. Coordinate fransformation Pol (x, %), Rec (r, 7}
2. Type A functions™ x* x™', «f, °, 7, 5 "
3. Powerfroot =, N
4. Abbreviated multiplication format In front of » or memory
27, 4R, etc.
5, Type B functions* v, ¥, log, 10% In, 7, sin, cos, tan, sin™", cos™,
tan™, sinh, cosh, tanh, sinh™, cosh™, tanh™, (—), Abs,
Int, Frac, h, d, b, 0, Neq, Not
6. Abbreviated multiplication format in front of Type B functions or pa-
renthesis 3sin5, 6vV 7, 2sin30c0s60, etc.
70X, =
8 + —
9. and
10. or, xor
11. Relational operators <, >, =, %, = =
* fFunctions are divided into two types.
Type A functions are entered after the arggment while Type B functions are
entered before the argument.
* When functions with the same pricrity are used in serles, execulion is per-
formed from right to left: e.g., ein120 — & InV120)} .
Otherwise, execution is from left to right.
* Compound funclions are executed from right to left:
e.g., sin cos™'0.6 -+ sin {cos"0.6).
* Everything contained within parentheses receives highest priority.

Ex. 243X (log siHZ?EZ;Qajx +86. 8) =22, 07101691

@)
la ]
@
L e |
®
)

15



BB Number of stacks _

This unit features a memory known as a stack for the temporary storage of low
priority numeric values and commands (functions, etc). The numeric value
stack has eight levels, while the command stack has twenty. If a complex for-
mula is employed that exceeds the stack space available, a stack error
(Stk ERROR) message will appear on the display.

Ex. Stack counting method

2X ( (344X (5+4) +3) +5) +8=
LaELEL
Numeric Command
value stack stack
@ 2 | X
@] 3 (
@ | 4 @ | (
@ 5 I
® | 4 @ X
B
+

* Computations are performed in the order of the highest computation priority
first Once a computation is executed, it is cleared from the stack.
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B Computation modes

This unit features modes for manual computations, storing programs, and
modes for general as well as statistical computations. The proper mode to suit
computational requirements shouid be employed.

® Operation modes
There are a total of three operation modes.
1. RUN mode
Graph production as well as manual computations and program execu-
tions.
2. WRT maode
Program storage and editing. {See Section 4.
3. PCL mode
Deletion of stored programs. (See Section 4.)

@ Computation modes
There are a total of six computation modes which are employed according to
the type of computation.
1. COMP mode
General computations, including functional computations.
2. Base-n mode
Binary, octal, decimal, hexadecimal conversion and computations, as wel
as logical operations. {See page 46.) Function computations and graph
drawing cannot be performed. ‘
3. SD1 mode .
Standard deviation computation {single variable statistics). (See page 50.)
4, SD2 mode
For production of bar graph, line graph or normal distribution curve accord-
ing to single variable statistical data. (See page 84.)
5. LR1 mode
Regression computation {paired variable statistics). (See page 52.)
6. LR2 mode
For production of regression line graph according to paired variable statis-
tical data. {See page 88.)

With so many modes available, computations should always be performed af-

ter confirming which mode is active.

* IMPORTANT: When the power of the unit is switched OFF (including auto
power off) the current system mode Is cancelled, and the unit will be set to
the RUN mode when switched ON again. However, the calculation mode,
number of decirnal place setting { n), number of significant digits
{ n}), and angle unit (Deg, Rad, Gra} will be retained in memory.
The mode sefting is displayed when the power of the unit is switched ON.
Confirm whether the desired mode is set before performing calculations.

17



%%%%x MODE #%kx%
System mode (RUN, WRT, PCL} ‘
ye e e N [~ Caloulation made (COMP, Base-n, $D1, §D2,
angle | Deg@ LR1, LR2)
dispiay . No rm@wLAngle unit (Deg, Rad, Gra}
Number of digits (Fix, Sci, Norm}

Step )

@ Number of input/output digits and computation digits

® The allowable input/output range (number of digits) of this unit is 10 digits
for a mantissa and 2 digits for an exponent. Computations, however, are in-
ternally petformed with a range of 13 digits for a mantissa and 2 digits for
an exponent.

Ex. 3X10°+7=
ERIEHEE 42857.14286
3[EF) 5 E 7 5 42857 (] 0.14285714

* Computation results greater than 10" (10 billion) or less than 10% (0.01} are
automatically displayed in exponential form.

Ex. 123456789X9638=
123456789 5 9638 l

1.189876532:+12 |

Mantissa Exponent
Once a computation is completed, the mantissa is rounded off 10 10 digits
and displayed. And the displayed mantissa can be used for the next com-

putation.

Ex. 3X105+7= |
3[Ex) 5 2 7 [BE) 49857.142886
] 42857 [(ExE] Q.14286

* Values are stored in memory with 13 digits for the mantissa and 2 digits for
the exponent.
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B Overfiow and errors

if the computational range of the unit is exceeded, or incorrect inputs are

made, an error message will appear on the display window and subsequent

operation will be impossible. This is the error check function. The following

operations will result in errors:

{1) The answer, whether intermediate or final, or any value in memory ex-
ceeds the value of 19.999999999X 10%.

(2) An attempt is made to perform functional computations that exceed the in-
put range. (See page 265.)

(3) Improper operation during statistical computations.
{Ex. Attempting to obtain & or xo= without data input)

(4) The capacity of the numeric value stack or the command stack is ex-
ceeded.
{Ex. Entering nineteen successive {{'s followed by @n

{8) Even though memory has not been expanded, a memory name such as
A [2] is used. (See page 126 for details on memory.)

{8) Input errors are made.
(Ex. {exe])

{7) When improper arguments are used in commands or functions that require
arguments. (i.e. Input of an argument outside of the range of §~9 for Sci or
Fix.)

The following error messages will be displayed for the operations noted
above:

{Il~(3) Ma ERROR 4

{4) Stk ERROR

{5) Mem ERROR

{6) Syn ERROR

{7) Arg ERROR
Besides these, there are an "Ne ERROR” {nesting errcr} and a “Go ERROR”.
These errors mainly occur when using programs. See page 105 or the
Error Message Table on page 261.
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B Number of input characters

This unit features a 127-step area for computation execution.

One function comprises one step. Each press of numeric or &, &, B andlﬁﬂ

keys comprise one step. Though such operations as [$5#7] [=!] (™ key) require

two Key operations, they actually comprise only one function and, therefore,

only one step.

These steps can be confirmed using the cursor, With each press of thel&or

(= lkey the cursor is moved one step.

input characters are limited to 127-steps. Usually the cursor is represented by

a blinking “—", but once the 122nd step is reached the cursor changes to a

plinking “BR". If the “Bl” appears during a computation, the computation should

be divided at some point and performed in two paris.

* When numeric values or computation commands are input, they appear on
the display window from the left. Computational resufts, however, are dis-
played from the right.

@ Graphic and text displays
This unit has a graph dispiay for production of graphs, as well as a text display
for production of formulas and commands. These two types of display contents
are stored independently of each ather.
Switching between graph and text displays is performed using the key.
Each press of [5=T] switches from the current type of display to the other.
Operations to clear the display depend upon the type of display being shown:
Graphs: (5] [Cis ] [Exe]
Text
Pressing the [AC] key causes a cleared text display to appear if pressed dur-
ing a graph display.
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& Display registers

This unit has separate registers for storing text and graph displays. Both of
these two registers are unaffected by key operations except for those related
to their functions {calculations or [A€] key operation during text display; graph
drawing, switching to text display by after clearing graph display by
[cis J[exel).

Since the register stores the previous calculation results, they can be recalled.
This is especiaily useful in the text mode for binary, octal, decimal, and hex-
adecimal conversions, as well as decimal and significant digit settings.

The following commands will produce previous calculation results:

stbl O * Deg « Prag O
* Dsz O * Rad

slsz O * Gra

s Mcl e Fix

* Hex *Sci O

* Dec « Norm

* Bin * Rnd

¢ Oct * 5S¢l

Ex. Perform the calculation 123XX456, and then clear the graph display.
* The (EXE] operation during graph display does not affect the cal-
culation, so the previous calculation result appears on the dispiay.

[AS] 123 & 456 [EXE] 123X456
56088,
123X456
56088 .
EGENED Cls
56088,

A calculation result displayed as shown here is cleared to 0 by pressing
(ac], or if the power of the unit is switched OFF (including auto power off)
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B Corrections
@ To make corrections in a formula that is being input, use the and (=]
keys to move to the position of the error and press the correct Keys.

Ex. To change an input of 122 to 123:

122
] : 122
123__

Ex. To change an input of cos80 to sing0:
[eos | (B @) ' cos 60__
Cellzlile] cos 60
sin 8ijn ﬁ@

* if after making corrections, input of the formula is complete, the answer
can be obtained by pressing [(B€]. If, however, more is to be added to the
formufa, advance the cursor using the key to the end of the formula
for input.

®1f an unnecessary character has been included in a formula, use the L&l
_and [=] keys to move to the position of the error and press the key.
- Each press of [2E] will delete one command {one step).

Ex. To correct an input of 369X X2 to 369X 2:

BEEHEE 369XX2__
KERIRERITN 369X2

" @If a character has been omitted from a formula, use the (=] and keys to
move to the position where the character should have been input and
press followed by the [ns] key. Press and insertions can be
subsequently performed as desired.

. Ex. To correct an input of 2.36° to sin2.36"

girEE ] 2.362_
(elEIEIlEE] 2.36°
2,367

sin sin 2.36°

* When tns| are pressed, the letter at the insertion position is sur-
rounded by “_ " and blinks. As many letters and/or commands as desired
can be inserted at this position until %], = [T 1,87, or(aclis pressed.
This blinking [ is indicated by “.." in the alphabet mode ( key),

while it is Indicated by “" " in the shift mode { (&)

B Memory

This unit contains 26 standard memories. Memory names are composed of
the 26 letters of the alphabet. Numeric values with 13 digits for a mantissa
and 2 digits for an exponent can be stored.

Ex. To store 123.45 in memory A:

12345~ 1l 123.45-A_
EXE 123,45

Values are assigned to a memory using the key followed by the memory
name.

Ex. To store the sum of memory A-+78.9 in memory B:

faend] B} (F 78.9 =]l B A+78.9—-B _

EXE 202.35
Ex. To add 74.12 to memory B:

PP B E 7412~ i B B+74.12-+B_

EXE 276 .47

® To check the contents of a memory, press the name of the memory to be
checked followed by [EXE],

fiLFi) I [EXE] ;

123,45 |

® To clear the contents of a memoary (make them 0), proceed as follows:
Ex. To clear the contents of memory A only:

0 =] e 1 | 0. |
Ex. To clear the contents of all the memories:
Mci__
EXE Q.
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@ To store the same numeric value to multiple memories, press followed

by (1, key).
Ex. To store a value of 10 in memories A through J:
10 D= acrra] B8 (s}~ el 1 1Q—~A~J__
10.
EXE

B Memory expansion
Though there are 26 standard memocries, they can be expanded by changing
program storage steps to memory. Memory expansion is performed by con-

verting 8 steps to one memaory.
* See page 108 for information on the number of program steps.

Number of memories 26| 27| 281 .. |- 3| . 761 .. 846
‘Number of steps 6566|6558/6550| .. (6486 .. i6166] .. | 6

Momory is expanded in units of one. A maximum of 820 me{norigs can
be added for a maximum total of 846 (26 -+ 820). Expansion is per-
formed by pressing [Mote], followed by [, a value representing the size
of the expansion, and then [EXE].

Ex. To expand the number of memories by 30 to bring the total to 56:

(030 | Defm 30_
EXE #kDefmk#
Program . @<——INumber of program steps
used
Memory [ B&<=——Number of memories
6326 Bytes Free<Current number of remain-
ing program steps
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The number of steps used, number of memories and number of remaining
steps are displayed. The number of remaining steps indicates the current
unused area, and will differ according to the size of the program stored. To
check the current number of memories, press [, followed by [ and then

E5)
o] (] [BE *kDefmex

Program : @
Memory : 58§

6326 Bytes Freoeo

To initialize the number of memories fto return the number to 26), enter a
zero for the value in the memory expansion sequence outlined above.

(mone] (3 O [ExE] *¥Do fm¥*

Program : @

Memory . 28

6566 Bytes Froe

* Though a maximum of 820 memories can be added, if a program has
already been stored and the number of ‘remaining steps is less than the
desired expansion, an error will be generated. The size of the memory
expansion must be equal to or less than the number of steps remaining.

¥ The expansion procedure ( [ expansion value) can also be stored as
a program.

® Using expanded memories

Expanded memories are used in the same manner as standard ‘memoties,
and are referred to as Z [1}, Z[2] etc. The letter Z followed by a value in
brackets indicating the sequential position of the memory is used as the
memory name. (Brackets are formed by [ Gl for “ [ " and for“1")
After the number of memories has been -expanded by 5, memories Z [1)
through Z |5] are available. '

The use of these memories is similar to that of a standard computer array,
with a subscript being appended to the name. For more information con-
cerning an array, see page 126.
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B Answer {Ans) function

“This unit has an answer function that stores the resutt of the most recent com-
putation. Once a numeric value or numeric formula is entered and is
pressed, the result {the answer in the case of the numeric formula) is stored
py this function. To recall the stored value, press thg key. .
When is pressed, “Ans” will appear on the dispiay, and can be used In
this form in subsequent calculations.

* Hereinafter, Ans will be referred to as the Ans memory.

Ex. 123-+456=579
789—579=210

il @ @ @ & 38 6 (Bl 123+4586

' | 579.

7 [8] 8] 3 [Ans ) {(EXE] 789~Ans .
210.

Numeric values with 13 digits for a mantissa and 2 digits for an exponent can
be stored in the Ans memory. The Ans memaory is not erased even if the pow-
er of the unit is switched OFF, Each time {BXE| is pressed, the value in the Ans
memory is replaced with the new value produced by the computation ex-

ecuted. .
When a value is stored to another memory using the key, that value is not

stored in the Ans memary.
| Ex. Perform computation 78-+56==134, then store the value 123 to mem-

ory A
78+56
' 134,

@jii:?:ri;;e content of Ans 1 34
(1) (2] (8 (=] eenn) BN [EE] 123—A

123,
[Ans}{EXE] Ans

134.
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The Ans memory can be used in the same manner as the other memories,
thus making it possible to usé it in computation formulas. In multiplication op-
erations, the Xl immediately before [Ansl can be omitted.

Ex. 15X 3 =45
78X 45—23=3487
M5 R EEE 15%3
45,
7 ) [Ans] £ 23 (3) [E5E) T8Ans—23
3487.

M Auto power off function

The power of the unit is automatically switched off approximately 6 minutes
after the last key operation (except during program computations). Once
this occurs, power can be restored either by switching the power of the unit
OFF and then ON again, or by pressing the [A¢] key. (Numeric values in the
memories, programs or computation modes are unaffected when power is
switched off}
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- 35 B Parenthesis computations

2-1 BASIC COMPUTATIONS

Example Opetation Display

; : : 100—{2-+3}X4=80 10 ¥

@ Arithmetic operations _ 0= 2E 30k 4 80.

® Arithmetic operations are performed by pressing the keys in the same order 2+3X(4+5)=29 2304 H 5[] 0g .
as noted in the formula. : * C!oged parentheses ocourring immediately before op-

y eration of the key rmay be omitted, no malter how

® For negative values, press (=11 before entering the value. many are requirad.
Example Operation Display (7—2) X (8-+5)=65 1[:(] 7 1 2 0171 6915 (5] 65
s  RAe _ : = A multiplication sign (X) occurring immediately before '
234+4.5—53 255 23 455153 25.5 : an open parenthesis can be omitted.
Q) — 25 )= : (-2 (=) 2. B
56X (—12)+(—25)= 2688 n HEl[=i2s 268.8 10— [2-+-7X (346} =—55 110[“327[1]38 -55 .
. : * Henceforth, abbreviated style will not be used in this
12369X 7532 X 74103 12369 () 7532 (X 74103 6.003680613:+12 = manual
£.903680613X10% : 2X 344
=2 +5=
(6903680613000) __ 5~ (@X3+4)+5=2 02K 3H4LE S [BE) | 2.
* Results greater than 10" (10 bitlion} or less than 107 5X6+6X8
(0.01) are displayed in exponential form. 16X 4-H12X3 =0.8125 5. seX 8D
15K 4EH 12K 3
(45X10%)X (—2.3%107) |45(Ex] 75 M) 23(EE] _;: i i 0.8125
=1 036X 107 [Ch79(EE] _1.035.-03  2aon—iesxien i2ecl198025(60]20
(—0.001035) . Xgg] =48X10% (13 100 0] (2xE] 4,5¢418
e : 6
(1X10°)+7=1428571429 |1 [Be]5E7[Ex] 14285.71428 TE =03 6B Q4R s [eE] . 0.3
(AX10°) =+ 7~14285= 1[Exe]5 B 7 ] 14285 [Ex] 0.71428571 * The above Is the same as 6 (] 4[] 5 [exe].
07142857 ' :
* Internal computations are computed in 13 digits for a
mantissa, and the result is displayed rounded off to 10
digits,
H

® For mixed basic arithmetic operations, multiplication and division are given
priority over addition and subtraction.

i Example Qperation Display

3+5X6==33 3 5 X elexel 33.
7X8—4X5=36 7 8E 4% 5[] 38.
14-2--8X4+5+6=66 1@ 23X 4B 6 6(BE] 6.6
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@ Memory computations

® The contents of memories are not erased when po

er is switched OFF.

They are cleared by pressing followed by [Mel] { [DEL] key) and then [EE].

Exampie Operation Display
9.874( = [npre B [ExE] 9.874
9.874X7=69.118 BEX 7 69.118
0.874X12=118.488 (ieria) EY (%] 12 [ExE ] 118.488
9.874X 26=256.724 B (%] 26 {exe] 256.724
9.874X 29=286.346 {rupre] E¥ [} 29 (ExE] 286,348
* The key is used to input numeric values in mem-
ory. {Clearing a memoyy before input is not required,
because the previous value in the memory will be
automatically replaced with the new vaiue.)
23+9=32 23 ) [ = 1l 1 (£xE] 32,
53—6=47 53 ] 6 [ExE] 47.
—)45X2=90 (e B [ [Ans ][ = e @
. 99+3=33 79.
Total 22 45 [X) 2 [Ex€] 90.
as A
(Exe] -11.
WES3 33.
a B]
EXE
12X(2.3+34)~5=63.4 23134 5.9
12 Els 63.4
30X(23+34+45)—15  [45(=] .5
X4.5=2385 |30 [0 (e 8 [ fwenal €3 031
=15 238.5

. Multiplication signs { X}immediately before memory

names can be omitted.

;

H Specifying the number of decimal places, the number of significant
digits and the exponent display

® To specify the number of decimal places, press g followed by (7, a value
indicating the number of places (0—9) and then [EXE].

® To specify the number of significant digits, press followed by 8], a value
indicating the number of significant digits (0—9 to set from 1 to 10 digits)

- and then[ExE]. .

® Pressing the [B56] key or (] followed by (Enclkey) will cause the expo-
nent display for the number being displayed to change in multiples of 3.

® The specified number of decimal places or number of significant digits will
not be canceiled until ancther value or (woff [} is specified using the sequ-
ence: M3, (@, [BE] (Specified values are not cancelled even if power is
switched OFF or an other mode (besides [#osE [@) is specified.)

® Even if the number of decimal places and number of significant digits are
specified, internal computations are performed in 13 digits for a mantissa,
and the displayed value is stored in 10 digits. To convert these values to
the specified number of decimal places and significant digits, press & fol-
lowed by [Frd] ([0 key) and then (&),

* You cannot specify the display format (Fix, Sci) while the calculator is
in the Base-n mode. Such specifications can only be made if you first
exit the Base-n mode.
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Example Operation Display -
2-2 SPECIAL FUNCTIONS
100--6="16.66666666... 100 E 62l 16.66666667
[wdnE] (7] (@ [ex€] (Four dec- 16.6667
%']a Sge"i’?‘:d-) _ 6. 56666667 H Continuous computation function
f;:;el;e;xf (Speciication ) ' Even if computations are concluded with the key, the result obtained
; N an be used for further computations. In this case, computations are per-
(wooe} ) (51 (Bxe] (Five sig- 1.6667c+0Q1 ¢ . . X L P P
nificant digits specified) . formed with 10 digits for the mantissa which is displayed.
[webE] () [EXE] (Specification 16.66666667 Ex. 3X4=I2  Continuing -+3.14=
_ cancelled) : 3 4 3% 4
* Values are dispiayed rounded off to the place K
specified. : 12.
: {Continuing) & 3.14 [Exg] 12.+3.14
200+ 7X 14=2400 (saopg] [7) (3] [EXE} (Three dec- 16.687 3.821656051
o imal places specified.)
200 51 7 [ex] 28.87t & Ex. To compute 1+3X3
(Continues computation with 28,.B7142857X.. ‘ 1E3E3 =
10-digit display.) 14 [ExE] 400.000 [ese) 1+3x3
If the same computation is 1.
performed with the specified 1E3 1+3
number of digits: $.3333333333
200 &1 7 (€] 28.571 - {Continuing) X 3 [ExE] ®.3333333333X3
(Vaiue stored internally cut 0.99989990099
off at specified decimal 7
pace.) [SHFT] [Fnd] [BXE] 28.871 This function can be used with memory and Type A functions (%, ™',
28.571X_ . x!: see page 44), and +, —, x*, N, .
14 [Zxe] 399.994 ,
(viooE] (8} [EXE] (Specification 390,994 - Ex. To store the result of 12X45 in memory C:
cancelied.) _ 12X 45 12X45
128mX 456=56088m 123 (%] 456 [EX€) 56088, 54Q.
=56.088km ENG 56.088:+03 (Continuing) (=] leesd] 540 .-0C
789X 0.96=74.88g 78X 0.96 [B¢E] 74,88 540.
=(),07488kg 0.07488:4+03
Ex. To square the resuit of 78-+6 (see page 44k
78EH6 T8+6
13.
(Continuing) (=] [EXE] 13,2
169,
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Bl Replay function

® This function stores formulas that have been executed. After execution
is complete pressing either the [Z] or [&] key will display the formula

executed.

Pressing will display the formula, with the cursor located under the

first character.

Pressing will display the formula, with the cursor located at the

space following the last character. -

Then using (£, (&1, [F] and (2] to move the cursor, the formula can
be checked and numeric values or commands can be changed for

subsequent execution,

Ex.
123 X 456 [exe] 123X456
| 56088 .
[[123%X456 |
* The formula appears after clearing the display.
EXE 123X456
56088.
| 123X456_. |

Ex. 4.12X3.568+6.4=21.1496
4,12X3.568—7.1=7.6496

412 ® 3.58 [ 6.4 [EXE]

(=]
CEIEell=]

£ 7.1 [Exe]
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4.12X3.58+6.4
21.1496

| 4.12X3.58+6.4_

[4.12x3.58+6.4

4.12X3.58-7.1
7.6496

@ If an error is generated during computation execution, an error check
function eliminates the need to clear the error using and then re-
starting input from the beginning. Pressing either[&7 or will auto-
matically move the cursor to the point in the formula that generated the
error and display it.

Ex. When 14-+0X2.3 is mistakenly entered for 14--10X2.3:

14 (80 ¥ 2.3 (] 14+0X2.3
Ma ERROR
Step . 4
(Z1(or (&) | 14+0x2.3 |
Errgr generated here.
) (7 (i8] 1 (8] 14+10X2.3

3.22

* As with the number of input characters (see page 20), the replay func-
tion can accept input up to 127 steps.

* The replay function is -cleared when the key is pressed, when
power is switched OFF or when the mode is changed.

H Input buffer recall function

® Unlike the replay function, the input buffer recall function can be used
to recall a computation formula even after the key has heen press-
ed (except in the file editor mode). This function is activated by enter-
ing [Ans],

Ex.
123 [ 456 [EXE] 123X458
56088 .
L |
=] [ |
| 123X456 |
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3 Multistatement function

@ The multistatement function {using colons to separate formulas or
statements} available in program computations can also be used for
manual computations.

@ The multistatement function allows formulas to be separated by colons
to make consecutive, multiple staterment computations possible.

® When is pressed to execute a formula input using the multistate-
ment format, the formuia is executed in order from the beginning.

@ [nputting “.M” {[s0F] ﬁ}) in place of the colon will display the computa-
tional result up to that point during execution.

Ex. 6.9X123=848.7
123+3.2==38.4375

123 = ] ler EX 71 6.9 B4 123—-A:86.9XA,
A (4 A+3.,2
BE=32 : 848.7
- D i‘S p -
The display halted by the A command is represented with i—Dispw.
EXE 123-+A.6.8XA.
A+3.2
848.7
38.4375
*  Even if “d” is not input at the end of a formula, the final result will be
displayed.
* Conseculive computations using multistatements cannot be performed.
123X456 . +5
Invalid
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2-3 FUNCTIONAL COMPUTATIONS

@ Angular measurement units

@ The unit of angular measurement {degrees, radians, grads} is set by
pressing [ followed by a value from 4 through 6 and then (BEl

@ The numeric value from 4 through 6 specifies degrees, radians and
grads respectively.

® Once a unit of angular measurement is set, it remains in effect until a
new unit is set. Settings are not cleared when power is switched OFF.

@ The unit of angular measurement can be checked by pressing the o
key.

® You cannot specify the unit of angular measurement (degrees, radians,
grads) while the calculator is in the Base-n mode. Such specifications
can only be made if you first exit the Base-n mode.

Example Operation Dispiay

Conversion of 4.25 rad to

degrees 4,25 [shier (woze] (5] [ExE] 243,.5070629
Conversion of 1.23 grad to
radians 1,23 [5iFT] (Woce) 6] [Exe] 0.01932079482
Conversion of 7.89 de- [# p
grees to grads 7.89 (5T (mone] (31 [£xE] 8.766666667
Resuit displayed in
degrees 47.3 [ 82.5 [5HiFT] (wooe] (5]
47.3°+82.5 rad= EXE 4774 .20181
4774.20181

12.4+83rad—1.8gra= |124H8.3 =

486.33497 | 1.8 {ste] [woog] [6) [Exe] 486,33497
Result displayed in
radians 24 6 31

24°6'31"+85.34 rad= [mong] (4! (] 85.34 [EXE] 85.76077464

85.76077464

Result dispiayed in grads &
36.9°+41.2 rad= 36.9 4 E 412

2663.873462 2663.873462
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B Trigonometric functions and Inverse trigonometric functions

® Be sure 1o set the unit of angular measurement before performing tri-
“gonometric function and inverse trigonometric function computations.

Example

Operation

Display

sin 63'52'417= _
0.897859012

cos (M%_ rad ) ={.5

tan {(—35 gra)=
—0.6128007831

2-sin 45° X cos 65°=
0.5976724775

sin™' 0.6=230"

(Determine the value of x

when sin x==0.5.)

o 2

cos g =
0.7853981634 rad
=%rad

tan™" 0.741=
' 36.53844577°

[sin] 63k 1152k ] 41
o [Exe]

|
(55 [0) (S0 0 9 3 ) (5]

[voce] (&) [Exe]
[an][(-)) 36 (Exel

2[%“ 4565
~Can be omitted.
() () 0.5 (5]

Can be entered as .5

MoDE} (5] [EXE)
el J 2B 20

EXE

&) fsner]

EXE
(6T} [n™] 0.741 [EXE]

=36°32'18.4"

L. .M ifthe total number of digits for degrees/minutes/
seconds exceeds eleven digits, the high-order
values (degrees and minutes) are given display
priority, and any lower-order values are not dis-

- played. However, the entire value is stored within
the unit as a decimal value.

2.5X{sin""0.8—cos'0.9)

25 [0 HTosH

=§8°13'13.53" 0.9

sin18"Xcos0.25rad=

[5in] 18 &) [e0s] 0.25 [&FT]

0.2994104044 [ExE]

* The above is computed

in radians, and is the same

" as[sin} 18 [suirr! (woce] (4] (] [cos | 0.26 [EXE].
H

0.897859012

-0.6128007881

0.59767247175
30.

0.7853981634
0.25

36.53844577
36°32'18.4"

68°13'13.583"

0.2984104044

B Logarithmic and exponential functions

Example

Qperation

Dispiay

log 1.23(l0g401.23)=
0.08990511144

in 90(loge90) =
4.49980967

log 456+ In 456=
0.4342944819
{tog/In ratio=constant M}

10'#=16.98243652

{To obtain the antiloga-
rithm of common iogarithm
1.23}

e**==90.0171313

{To obtain the antiloga-
rithm of natural logarithm
4.5)

104 ¢™441.2-10%9=
4225878667

5.6%%==52.58143837

Y03 (==1237) =
1.988647795

(78—23) 2=
1.305111829X 102

243XYV64—4=10

(g 1.23[ExE]

[In"] 90 (Exe]
(og] 456 B[ 1s_] 456 [ExE]

fsET] (707 1.23 [ExE]

(8T} [ ] 4.6 [EXE]

(5rFT] [(307] 4 (3 [BaF] [
[T=7] 4 () 1.2 B3 s 307
2.3[Exe]

5.6 =] 2.3[EXE]
7 (] 123 [ExE]

P

M7sE 23MI=3 =12

EXE]

2 3B 35 |64 4[ExE]

* xvand ¥ given computation priority over X and

2X 3.4\ 7= 3306232.001

2E34l = 0sWer

EXE

0.089090511144

4.49980967

0.4342944819

16.98243652

90.0171313

422.5878667
52.58143837
1.9886477858

1.305111828:—-21
10.

3306232.001
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@ Hyperbolic functions and inverse hyperbolic functions

Example

Operation

Display

sinh 3.6=18.28545536
cosh 1.23==1.8567610567
tanh 2.5=0.9866142982

gosh 1.5—sinh 1.5=
0.2231301601

=y Tt5

(Proof of cosh =
“+ginh x=e*)
sinhT'30=4.084622224

0.7953654612

Determine the value of x
when tanh 4 x=0.88

tanh™'0.88
R =
' 0.3439419141

sinh™'2X cosh™1 5=
1.389388923

: a2 A
- ginh ‘(—3-)-%-tanh ’( 5)——
L 1.723757406

[hyp!(sin ] 3.6 [EXE]
[Fyp]{cos] 1,23 (EXE]
fiyp|{tan ] 2.5 [ExE]

1.5 sin
1.5 [ExE]
{Continuing) [in_]{Ans] [ExE]

st (Fyp } (57| 30 {EXE]
ws '] [{] 20 E1 15
[ exe]

SHIFT 0.88[E 4

EXE

[stirT) {hye] [ 2 53 (suirT]
(hyp] [ees™] 1.5 [ExE]

s (e | [ ] [ 2 [H 3 1)
o (5 [hye ] [ T [ 4 ) 5
EXE

18.285458536
1.856761087
G.9866142082

©.2231301601
-i.5

4.094622224

0.7953654612

0.34394108141

1.380388023

1.7283757406
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@ Coordinate transformation

® Rectangular coordinates

Y
Play)
.................. ¥
v i
) . X

Y

Pol

Rec

r

@ Polar coordinates

P(re)

4

X

® Computation results are stored in memories | and J. {Contents of mem-

ory | displayed.)

Pol-sl==y, Je= 4

Rec—l=gz, J=

Y

® With polar coordinates, ¢ can be computed within a range of
—180°< # =180". (The computation range is the same with radians or

grads.)
Exampls Operation Display
if z=14 and y=20.7, what

are rand 6 ?

if x==7.5 and y==--10,
what are r and & rad?

H r=25 and & =56, what
are x and y7?

2
it =45 and 8 = X rad,
what are x and y?

14 [siiFT] 3 20.7 [0
EXE
(Continuing) {iepry

’
75680
10 [} {Exe]

{Continuing) [Lend K [EXE]

[se7] (Rec(] 25 [sFT: [1] 56 [7]

EXE

{Continuing} A

(st [Rec(] 4.5 [sHIFT) [ (01 2
(1 3 (] [sneT) =) (3 (31 (ExE)
{Continuing) e 1) [ExE]

24.,908979782()

55°65°42.2"(8)

12,5
~0.927295218I(8

13.97982259(3)
20.72593931(y

-2.25()
3.897114317(
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B Other functions (¥, x% =™, =/, ¥, Ran#, Abs, Int, Frac}

What is the absolute value
- of the common logarithm
of %?

1(39-‘:?;~ =0.1249387366

EXE

{51} [abs] (oa § [ 3 H 4 ]

EXE

Example Operation Display
ST+ 5 =365028154 (T2 37 5[ExE) 3.65028154
0743 42 52= 54 2 3 457
Bs5 54,
=12 @3] —4ZT I
ER EXE 12,
81 (=1X2X3X~X8)= |8 [ =1][ExE] 40320.
40320
VABK 42X A0 =42 fSHiFT] 710 36 54 42 (€ 49
42,
Random number genera- B 9.792
tion {pseudorandom num-
ber from 0.000 to 0.999)
AF=5 4 FF# =17 [0 13[2E 5010
HE; 4
o EXE 17.
YT=sin 0=
0.7660444431=cos 40" 018G sin] 40
2707 (exel B,.76680444431
{Proof of cos § = {Continuing) [sFr] feos™
' Vi—sin §)l[exE 40 .
st 2B T 46
0.5430803671 | s L1 6 [sFT
' 8

0.5430803571

G.1249387366

Example Operation Display
What is the integer part of 7800 £ 96
l@g?_? EXE 81.
96
What is the fraction part of |[gaFr] (Fac | [7) 7800 (= 98
7800, EXE .25
a6
What is the aliquot part of 2512549139 [ 2141 1173540,
2512549139-+-21417 [shiET] (Frac | (] 2612549139 [
2141 1] [E5E) ©¢.99953




2-4 BINARY, OCTAL, DECIMAL, HEXADECI-
MAL COMPUTATIONS

@ Binary, octal, decimal and hexadecimal computations, conversions and
logical operations are performed in the Base-n mode (press [Moge E1).

@ The number system (2, 8, 10, 16) is set by respectively pressing {8in],
[Getl, or [Hex], followed by [Ex€],

@ Number systems are specified for specific values by pressing [swiFt],
then the number system designator ([, (&, @ or [{), immediately fol-
lowed by the value.

@ General function computations cannot be performed in the Base-n
mode.

@ Only integers can be handled in the Base-n mode. If a computation
produces a result that includes a decimal value, the decimal portion is
cut off.

@ Octal, decimal and hexadecimal computations can be handled up to
32 bits, while binary can be handled up to 16 bits.

Binary Up to 16 digits
Octal Up to 11 digits
Decimal Up to 10 digits
Hexadecimal Up to 8 digits

® The total range of numbers handled in this mode is 0, 1, 2, 3, 4, 56,7,
8, 9, A, B, C, D, E, F. If values not valid for the particular number sys-
tem are used, attach the corresponding designator (b, o, d or h), or an
error message will appear.

Valid values
Binary 0,1
Qctal 0,1,2,3, 45,6, 7
Decimal 0,1,2,34,5,6,7,8 9
Hexadecimal 0,1,2,3,4,5,6,7,89A,B,C D EF
. ®Negative numbers in binary, octal and hexadecimal are expressed as

two’s complements.

® To distinguish the A, B, C, D, E, F used, in the hexadecimal system

from standard letters they appear as: A, 1B, C, D, E, IF.
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@ Computation range {in Base-n mode)
Binary Positive: 1111111111111 2 x =0
Negative: 1111111111111 2 x
= 1000000000000000

Qctal Positive: 17777777777 2 x £ 0
MNegative: 37777777777 = x £ 20000000000
Decimal Positive: 2147483647 = x 2 0

Negative: —1 2 x =—2147483648

Positive: TFFFFFFF £ x £ 0

Negative: FFFFFFFF £ x = 80000000

@ You cannot specify the unit of angular measurement {degrees, radians,
grads) or the display format (Fix, Sci) while the calculator is in the
Base-n mode. Such specifications can only be made if you first exit
the Base-n mode.

Hexadecimal

® Binary,octal, decimal, hexadecimal conversions

Example Operation Dispiay

= ~ “Base-n"

What are the decimal
values for 2A;g and 27457 2A 49,
[o) 274 188.

What are the hexadecimal .
values for 123;0 and @123
1010:7 (s8] [B) 1010 [EXE]

What are the octal values
for 156 and 1100,7 (shiFt) (B] 15 [EXE]
[&] 1100

What are the binary values EXE]

000000178
0000000A

20000000025
00000000014

for 36 and 38767 (sarT] (@] 36 [EXE] 2000000000100100
(snir] (1} 3B7 [ExE] Q0001110110111
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B Negative expressions

Example Operation Display
(Mool =] — “Base-n”
How is 110010, expressed
as a negative? [Neg] 110010 [EXE] 1111111111001110
How is 72 expressed as a
negative? fneg] 72 [ExE] 37777777706
How is A expressed as
a negative? 3A FFFFFFCH

B Basic arithmetic operations using binary, octal, decimal and
hexadecimal values

Example

Qperation

Display

10111,+11010,~110001,
84715_DF15=A68;5

123X ABC157=37AF4,¢
=228084,¢
1F2D,—100,6=7881 10
=1ECO:q
765451240
- =334.3333333,
=51 63

" * Computation results are
portion cut off.

1234-H1EF, g4 245222362,

m12581g

B — “Base-n"

10111 (B 11010 [EE]

B47 &1 DF [ExE]

[siiFT] (5} 123 (K] ABC [EXE]

[SHFT (3 1720 5 100 [BE)

(e 7654 [ 12
displayed with the decimal

[SHIFT] (4 1234 [H (80 (1] 1EF
5 24 [£xE]

* For mixed basic arithmetic operations, multiplica-
tion and division are given computation priority
over addition and subfraction.

I

00000000001102001

0200068

QOO3TAF4
228084

7881
Q00Q1ECY

334
00000000516

00000002352
12568

Negation of 1234z
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B Logical operations

Logical operations are performed through logical product (AND), logical
sum (OR), exclusive logical sum (XOR) and negation (NOT). '

Example

Operation

Display

19,6 AND 1A;6= 1845
1110, AND 36,=1110,
23, OR 61,=63,

12046 OR 1101,=12D44

10102 AND (A1ﬁ OR 715)=
1010,

515 XOR 315=615

4244 XOR By5=334

Negation of 2FFFED;

& -+ “Base-n"

19 {and} 1A [EXE]

1110 [2nd] [ske1] [6] 36 [EXE]

23 [or ] 61[ExE]

120 { o 1[5} B] 1101 [Bxg]

1010 {and] ] {ske1] [h] A [Lor }
(gFT] (] 7 [7] {exe]

5 [shieT] [xor | 3 [EXE]

42 (5877 {xor ] (5107] (7] B (€]

1234 (B8]

[Not] 2FEFED [ExE]

00000018
2000000000001 110
00000000063

0Q00012D

0000000000001010
00000008

33

37777776543

FFDQQQ12
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Example Operation Display
2-5 STATISTICAL COMPUTATIONS
Data 55, 54, b1, 55, 53, 53,
54, 52 {Memaozy
Bl Standard deviation clear)
@ Standard deviation computations are performed in the SD1 mode. 55[pT154(D7]51[DT]55
{Press [oog] (.) . 53 54
® Before beginning computations, the statistical memories are cleared 182 (a7] ‘ 52.
by pressing followed by ( key) and then [ExE], . * Results can be obtained in any crder desired.
® Individual data is input using (5 Jkey). (Standard deviation s}
® Multiple data of the same value can be input either by repeatedly . 1.316056710
pressing or by entering the data, pressing 8], followed by [, that - (Standard deviation @ ,-;)
represents the number of times the data is repeated, and then [8T]. 1.407885953
@ Standard deviation (Mean z) 53.375
. sing the entire data of a finit = (Number of data n) :
— Y S o e 2 sing the entire data of a finite i
P w/'gl ) “—*\/ 2D [ lation to determine the 8.
" n n standard deviation for the (Sum total Zx) R (ExE] - 4927,
population. {Sum of squares Zx%
é {x—3)* Sai— (S0 Using sample data for a papuia- 22805.
g, = [ = = fion to determine the standard ; - inui xoni|| £
a1 o 1 deviation for the population. Wha.t is dev@non of the ‘ (Continuing) {sFT] (zont] [ 7 |
_ unbiased variance, the dif-|[EXE 1.908214288%7
® Mean ference between each 552 ' 1.625
5 % datum and the mean of |54 (& [sF7] 0.625
g e = E‘;lx the above data? 51 ‘ -2.375
" : :
* The values for »n, Zx, and 3x* are stored in memories W, V, and U re- What is i and xa . for
spectively, and can be obtained by pressing i followed by the mem- . the following table? - 110 {swer] G110 [oT] 110.
ory name and then {i.e. el W {EXE] ). . Cass No. | Value | fincy 130 (131 130.
' 1 70 10 150 (sl [ 24 (DT 15@.
170[or}{o7 ] 170.
2| 180 | 31 g0 (BT (BFIBT) 190.
30| 150 | 24 70.
4 170 2 137.7142887
5 190 3 18.42898069

* Erroneous data clearing/correction I (correct data operation: 51(oT])
(D If 50B7] is entered, enter correct data after pressing = ] key).
@ It 49 was input a number of entries previously, enter correct

data after pressing 49 [EC].

50 51




* Erroneous data clearing/correction I {correct data operation: 130
131 (et
@120 [ is entered, enter correct data after pressing [Ac].
@ 1f120 [ 31 is entered, enter correct data after pressing [acl.
@ K120 [ 30(T7]is entered, enter correct data after pressing [SL].
@120 G} 30 [T was entered previously, enter correct data after
pressing 120 30 [cL.

B Regression computation

#® Regression computations are performed in the LR1 mode. {Press

B

@ Before beginning computations, the tabulation memories are cleared
by pressing followed by [Sei) and then [Exg],

@ Individual data are entered as x data [ 2] y data[D7].

@ Multiple data of the same value can be entered by repeatedly press-
ing [OT1. This operation can also be performed by entering x data 8]
] y data  followed by a value representing the number of times
the data is repeated, and then [oT].

@ if only x data is repeated (x data having the same value), enter £J
y data or [} y data [s87] [] followed by a value representing the
number of times the data is repeated, and then[o7]

®|f only y data is repeated (y data having the same value), enter x data
or x data (3 (I followed by a value representing the total number
of times the data is repeated, and then [BT],

® The regression formula is y=A-Bx, and constant term A and regres-
sion coefficient B are computed using the following formulas:

Regression coefficient of Constant term of regres-

regression formuta sion formula
_nrixy—3 x-Sy . Sy—-B-Zx
B="TEs(32) O

A

® Estimated vailues & and § based on the regression formula can be
. computed.

- ®The correlation coefficient r for input data can be computed using the
. following formula;

n-Trxy—2x- 2y
e
22— {(8x)4 |n-Zy'—(Zy)d
- *The values for n, 2 x, Zx°, 2y, 2y, and Z y* are stored in memories W,

-V, U, R, Q and P respectively, and can be obtained by pressing
. followed by the memory name and then [EXE] (i.e. FR M (EXE] ).
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@ Linear regression

Example

QOperation

Display

» Temperature and the
jength of a steel bar

Temp. Length
10°C 1003mm
15 1005
20 1010
25 1011
30 1014

Using this table the re-
gression formula and cor-
relation coefficient can be
obtained. Based on the
coefficient formula, the
length of the steel bar at
18°C and the temperature
at 1000mm can be esti-
mated,

Furthermore, the critical
coefficient ('} and covar-
jance

(ME- jcyw~_m?3;3~c“:~;"'-)c;an also
n~—1

be computed.

{one] ]

[enirT] { 5ei ] [ExE] (Memory
clear}

10 st 2] 1003 {07
15 [sw] [ 1005 (BT
20 [srr) 3 1010 (BT
25 & [ 1011 (o)
30 (sFT] 21 1014 (o7

(Constant term A}

ERIES)

(Regression coefficient B}

{Correlation coefficient r)

{Length at 18°C)
18 [s07) (3]

(Temperature at 1000nim}
1000{sHiFT} [ [£xE]

{Critical coefficient)

(Covariance) {{] i
acpra) T [ [gree

(@ 0) & [ fuens @ 5 1 10
{EXE]

10.
i5.
20.
25.
30.

997.4
0.56
0.9826073689
1007 .48
4.642857142

0.9655172414

35,

* Erroneous data clearing/correction {correct data operation: 10 &l

1003 (BT}

D If 11 (0 1003 is entered, enter correct .
@ 15 11 [\ [ 1003 is entered, enter correct data after pressing

LeLl.

data after pressing (Acl.

ORI 71 1003 [o7) was entered previously, enter correct data af-
ter pressing 11 [0 ] 1003 (oLl
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@ Logarithmic regression

@ The regression formula is y=A-+B-Inx. Enter the x data as the logar-
ithm (In) of x, and the y data inputs the same as that for linear regres-

sion.

® The same operation as with linear regression can be used to cbtain
the regression coefficient and for making corrections. To obtain the
astimated value 4, x [T (3] is used, and to obtain estimated

value %, y & (3 [ExE] (swrr] (7} {ane] [EXE] is used.

Furthermore, S x, Sx%, and Zxy are obtained asZInx, Z{lnx), and Zinxy

respectively.

Example Operation Display
xi Yi =
29 16
50 235 [ 29fswrr) D11.6[oT] 3.36729583
4 380 [in } 50 {87 [ 23.6 (7] 3.9120230065
' ] 74 (s (3 38.0 [T 4.304065093
103 | 464 (o] 103 (&) [ 46.4 (57 4.634728988
118 48.9 [in ) 118 (501 (1] 48.9 (BT 4.770684624
(Constant term A)
Through logarithmic re- -111.12889786
gression of the above ) -
data, the regression for- (Regression coefficient B)
mula and correlation 34,0201475
coefficient are obtainled. {Correlation coefficient 1)
Fur.thermom, respective ) (7] (5] 0.0040136466
estimated values § and #
can be obtained for xi=80{{7 when xi=280)
and yi==73 using the (i 1 80 [siF) (dl (exel 37.94879482

regression formuia.

(£ when yi=73) 73 [$4F] &
(Exe] [et] [« }{ans][ExE]

224,.1541313
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@ Exponential regression

@ The regression formula is y==A-¢**{Iny==InA-+Bux). Enter the y data as
the logarithm of y(in), and the x data the same as that for linear re-

gression.

@ Correction is performed the same as in

linear regression. Constant

term A is obtained by (5%€], estimated value § is
obtained by x {3 B}, and estimated value £ is
obtained by [0n ] y [@F (2[ExE]. Sy, Zy*and Sxy are obtained by ZIny, =
(Inyf and Zx-Iny respectively.

Example Operation Display

X; Yy E@',DE &3]
6.9 21.4
12.9 15.7 6.9 (s (01 21.4[ DT 6.8
198 121 1290 (0] 18.7 BT} 12.9

' 19.8 [sir} [ [in ] 12.1 [B7] 19.8
26.7 8.5 26.7 s [0 (7] 8.5 (1] 26.7
35.1 5.4 354 = 5.2 35,1

Through exponential re-
gression of the above
data, the regression for-
muia and correlation
coefficient are obtained.
Furthermore, the regres-
sion formuia is used to
obtain the respective esti-
mated values § and £
when zi==16 and yi=20.

{Constant term A}

{Regression coefficient B)

[gi#i] () [ExE]

(Correlation coefficient r)

(] [FI(EXE]

{§ when xzi=16) 16 5w [&)
(exe| S [« 10Ans ) [EXE]

(# when yi==20)
(m 20

30.49758743

-0.049203708831

—-9.,9872473562

13.8791573¢9

8.574868046
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Power regression

® The regression formula is y=A-x¥Iny=

and y as logarithms (in).

® Correction is performed the same as in linear regression. Constant
“term A is obtained by Bl (7] & @& [Bxe], estimated value § is
obtained by [1n7] x [F] (3] [ExE] [sar7] [« 7] [Ans] [EXE], and estimated value £ is
obtained by [0 y [ (3 [ExE] BF]) (7] [Ans] (EXE]. S, 2%, 2y, 2y’ and 2
xy are obtained by Zinz, Z(inxf, Zlny, Z(Inyr)2 and ZInx-Iny respec-

inA-+Binx). Enter both data x

when xi=40 and
yi==1000.

{#§ when xi=40}
Cin ] 40 (swrr] (3 (ExE} {snerT]

{# when yi==1000}
(3 1000 (357
e 1 (Ans]

tively.
Example Operation Display
X; Yi ]
28 2410 [Sel] [Exe]
30 2033 28[32410
13 3895 3.33220451
[in ]3¢ [swr] (3 {In ] 3033
35 4491 3.401197382
38 5717 (] 33 [ (1 s ] 3895
3.4965075¢61
[n § 35 [sarr) 01 £Tn ] 4491
3.555348061
.Throuéh power regression 38 LI 18717
of the above data, the re- 3. E?S 758616
gression formula and cor- {(Constant term A)
: ri:ationdcoeiﬁcient are &l 0.2388010724
obtained.
Furthermore, the regres- {Regression coefficient B)
sion formula is used to (smiFT] (81 {ExE] 2.771866153
obtain the respective esti- ) -
mated values # and § (Correlation coefficient r)
0.99890@62542

86587.67458

20.2622568

3.
GRAPHS




|- The graph function of this unit makes it possible to produce a wide
. variety of function and statistical graphs quickly and easily on a 95 X

- 63 dot display. (Upmost and leftmost lines are not used.)

" Besides the buili-in function graphs, a generous selection of func-

- tions can also be input for graphic representation.

Graph commands can be used manually or in programs, but here all

examples will be centered around manual operations. Programmed

graphs are identical to those produced manually, and details can be

found on page 134.

* Some of keys used for the operation exampiles in this manuai show
alphabetic character key markings. On the actual unit, alphabetic
characters are marked under the keys by which they are repre-
sented.

3-1 BUILT-IN FUNCTION GRAPHS

The COMP mode of the RUN mode should be used when graphing func-
tions. Some graphs can be produced in the 8D and LR modes, but cer-
tain graphs cannot be produced in these modes. The Base-n mode can-
not be used for graphs. This unit contains a total of 20 built-in graphs
making it possible to produce the graphs of basic functions.

* sin * COS * fan * sin” *cos' e tan”
¢ sinh = cosh e tanh « sinh"  + cosh? = tanh®
o e x? * fog s In 107 . g

- xﬂ . s\f»m

Any time a built-in graph is executed, the ranges (see page 61) are auto-
matically set to their optimum values, and any graph previously on the
display is cleared.

Ex. 1) Sine curve

(w0De] 3]
[ (5] (6] /\

Vi

1
Ex. 2) y= graph
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@ Overwriting built-in function graphs

Two or more different built-in function graphs can be written together on
the same display. Since the range for the first graph is automatically set,
all subsequent graphs on the same display are produced according to

the range of the first graph. '
The first graph is produced by using the previously mentioned operation

(B [function key] (B, .
subsequent graphs are produced using the variable X in the operation
[function keyl] (B : & key). By inputting [urtd 8 after the
function key, the range is unchanged and the next graph is produced
without clearing the existing dispiay. (See page 67 for details.)

Ex. Overwrite the graph for y=cosh x on the graph for y sinh x.
First, draw the graph for y=sinh a

Next, draw the graph for y=coshx without changing the existing
range. ‘

e B3 [EXE \

<Note> ,
Built-in function graphs cannot be used in multistatements (see page 38)

and cannot be written into programs.
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3-2 USER GENERATED GRAPHS

Built-in function graphs can also be used in combination with each cther.
Graphing a formula such as y=2x*+3x—5 makes it possible to visually
represent the solution.
Unlike built-in functions, the ranges of user generated graphs are not set
automatically, so graphs produced outside of the display range do not
appear on the display.

M Ranges
The ranges of the x and y-axes, as well as the scale {distance between
points) for both axes can be set or checked using the key.

® Ranges contents " ~~Ymax
Ranges consist of Xmin (x-axis minimum | Xmia
value), Xmax (x-axis maximum value), Xscl Xsc
(x-axis scale), Ymin (y-axis minimum vl /
value), Ymax (y-axis maximum value), and ek
Yscl (y-axis scale). Yiine_
: Cursor
@ Range dispiay [ Range /
Xmin 3=,

Ranges are displayed as shown on the max.g
right when the key is pressed. The| .o .5’
range value at the cursor position can bel ymin:—10,

changed. max:1@,
scl:!5,

Values shown here are anly an example.
Actual values may differ.

® Range setting

Range settings are made from the current cursor position and proceed
in the order of Xmin-+Xmax—Xscl—Ymin—Ymax—Yscl. Input a numer-
ic value at the cursor position and then press [B€]. Any value input
while the cursor is at the first (extreme left) digit of the displayed value
will repiace the displayed value when is pressed.

If the [= 1 Key is used to move the cursor to the second or subsequent
digit of the displayed value, only the portion of the displayed value
starting from the cursor position will be affected by the new input when
is pressed.
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@ To change Ymax to 15, use the L= key to move the cursor one digit

Here, let's try changing the currently set range values to those listed
to the right and input 5,

below:
Xmin — 0 Ymin -+ -§ =7 5 [ExE] Range
Xmax —~ b Ymax — 15 Xmin:Q
Xscl  — 1 Yscl  — 5 max:§, ‘
: sclii
(@ input 0 for Xmin. Ymin:—5
. max :‘125
O [Exel Range e sel by,
Xmin:Q
ma x 4ot
sel 2. £ ) The Yscl value is the same, so simply press [EXEl,
Ymin.—10 EXE .
max:19Q
scl ' §,

@) The Xmax value is the same, s0 simply press [EXE].

EXE Range

Xmin Q)
(& key can also be used.) max:s.
Y;‘,‘ : f‘:%::i ® Once all settings are complete, the display that was shown before press-
max. 10 ing the [r=el key is retrieved.
scl:5, Press the key again to confirm whether setftings are correct.
- (B Range
3 Input 1 for Xscl. Xmi ’%
E ﬂ 1 sel il
e S
max:5, max:15
sell sct:i5,
Ymini=40,
max:1Q \ . s
scil'5, The (] and [£ 1 keys can be used to move the cursor from line to fine in

the range display without affecting the range values. The cursor can only
be moved upwards as far as Xmin, and downwards as far as Yscl. Press
] to return to the display that was shown before entering the range

display.

® To change Ymin to —5, use the [=1 key to move the cursor one digit
to the right and input 5.

(=] 5 [exg] Range
Xmin:Q
max:5,
sel
len::;S
max 19,

s¢cl b,




* The input range for graph ranges is 0 or 1X10°%< [x|<1X10%

* Only numeric value keys from [@ through @, [, [E%p], [(=T], [&] [&7 [
%) and can be used during range display. Other key operation is
ignored.

(Use the key for negative value input.)

* To completely change an existing range setting, ensure that the cursor
is located at the first digit (all the way to the left) of the displayed
value. If the cursor has been moved to another digit of the value, only
the portion of the value from the cursor position {to the right) will be
changed. The portion of the value to the left of the cursor will remain
unchanged.

Ex.
3 —s&
EXE WS

* Values up to nine significant digits can be input.

Values less than 107 and equal to or greater than 10° are displayed
with a 6-digit mantissa {including negative sign) and a 2-digit expo-
nent.

* If input is improper (outside the allowable calculation range or inputting
only a negative signj, the existing value will remain unchanged. (The
improper input, however, will be temporarily displayed.)

* Inputting 0 for Xsel or Yscl does not set any scale.

* Inputting a maximum value that is less than the minimum value will re-
verse the respective axis.

Ex. Xmin ! 5
' Xmax . -5
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" If the maximum and minimum values of an axis are equal, an error {Ma

ERROR) will be generated when an attempt is made to produce a

graph. ‘

* gvngn a range setting is used that does not allow dispiay of the axes,
the scale for the y-axis ig indicated on either the left or right edge of
the display, while that for the xz-axis is indicated on either the top or
bottom edge. (In both cases, the location of the scale is the edge
which is closest to the origin (0, 0)).

* When range values are changed (reset), the graph display is cleared
and the newly set axes only are displayed.

* Range settings may cause irregular scale spacing.

* [f the range is set too wide, the graph produced may not fit on the dis-
play.

* Points of deflection sometimes exceed the capabilities of the display
with graphs that change drastically as they approach the point of de-
flection.

* An Ma ERROR may be generated when a range value is specified that

exceeds the allowable range.

Ex. Xmin 9.99

Xmax 9.9:99
Xscl 1..99 = Falls outside of range.

* An Ma ERROR is generated when ranges are extremely narrow.

® Range reset .
Range values are reset to their initial values by pressing dur-
ing range disptay.

{Not required when range display is| Range

already being shown.) xx;z ;47’7
sciz.ii
Ymin:—=8,1
max ;3,1

scl:ii,

{Reference>

Range settings are performed within programs using the following
format:

Xmin value, Xmax value, Xscl value, Ymin value, Ymax value, Ysci
value

Up to six data items are programmed after the 8] command. When less
than six items are programmed, range setting is performed in the order
from the beginning of the above format.
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@l User generated function graphs

After performing range setltings, user generated graphs can be drawn
simply by entering the function (formula) after pressing Geet.

Here, let's try drawing a graph for y=2x"+3x—4.

Set the ranges to the values shown below.

Range
Xmin:—5,
max: 5,
sci:1,
Ymin.~1@.
max:.10Q.
scl:2,

input the functional formuia after pressing the key.

[Greph] 2 o) B3 = | EH]
3 fiend B =] 4 (BGE]

N

The result produces a visual representation of the formuia.

M Function graph overwrite
Two or more function graphs can be overwritten which makes it easy to
determine intersection points and solutions that satisfy all the equations.

Ex. Here, let's find the intersection points of the previously used
y=2x*+8x—4 and y=2x13.
First, clear the graph screen in preparation for the first graph.

(Groet] 2 e 83 (7] )
3 i B ] 4 [exe]
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Next, overwrite the graph for y=2x+3.
2 8 1 3 (B

R

In this way it can be easily seen that there are two intersections for the
two function graphs. The approximate coordinates for these two in-
tersections can be found using the trace function described in the fol-
fowing section.

* Be sure to input variable X (k&g B into the function when using
built-in graphs for overwrite.
If variabie X is not included in the second formula, the second graph
is produced after clearing the first graph.

8 Trace function

The pointer (blinking dot) can be moved using the cursor keys.((&1(=])
to determine the x and y coordinates of any point on a graph.

After a graph is produced on the display, press {suFi] [izee] and the point wili
appear at the extreme left plot of the graph. The x-coordinate vaiue
(X=. ... ) will appear on the bottom line of the display. The pointer can
be moved using the [£] and cursor keys, and the x -coordinate value
changes as the pointer moves. To change from the z-coordinate to the
y-coordinate value, pressisi#l] [x=¥, The displayed coordinate switches
between x and y with each press of [suT] [x=v],

Ex. Determine the points of intersection of the graphs for y=a2"'—3
and y=—ux+2.
The range values should be set as follows:

Range
Xminl-§,
max .5,
sel:1,
Ymini—10,
max:1Q,
sel 2,
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First, draw the graph for y==x'—3.
e b

Next, draw the graph for y=—x"+2.
2 [ExE)

Finally, iet's use the trace function. - Blinking pointer
X=-5,

L x-coordinate vajue

Thé’ pointer appears at the extreme left plot of the graph. The (5] key
moves the pointer to the right along the graph. Each press pf =]
moves the pointer one point, while holding it down causes continuous

movement.

]~
(Hold down) &

=3 75987447
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Hold down until the pointer reaches the intersection of the two
graphs. Note the z-coordinate value, and then press (s for the
y-coordinate value.

gHiET] o]

Y=4_ 765857447

in this way, it can be determined that the coordinates of the first in-
tersection are x=—2.765957447 and y==4.765957447,

* The pointer does not move at the fixed distance because the dis-
tance is located along the dots of the display. Therefore, the z-y
coordinates for the point of intersection are approximate values.

Simitarly, press (2] to move the pointer to the next point of intersec-

tion.

L]~

—

Y={,101489362

This time, press [/ vl to display the x-coordinate value.

X=1,808510638

Using the operations outlined abave, the approximate x-y coordinates

far points along graphs can be obtained.

* The trace function can only be used immediately after a graph is
drawn. ‘This function cannot be used if other calculations or opera-
tions (except Wowl, [Res], or [5=7)) have been employed after a graph
has been drawn.

* The z-y coordinate values at the bottom of the display consist of a

10-digit mantissa or a 6-digit mantissa pius a 2-digit exponent.
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* The trace function cannof be written into a program.

The pointer can be moved left, right, up, and down using the cursor
* The trace function can be used during a “—DISP—" display. keys. The current position of the pointer is always shown at the bottom
* When the format [Geen formula A Ge formuia [BXE] is executed and a of the display.
graph is drawn by pressing (Exe] directly after executing the trace
function during halt status, the previous coordinate value remains on - =E=l=EE]
the display. After the trace function is executed and the text display
is brought up using the key, pressing causes the next graph -
to appear and the coordinate value to clear.
Examine the above using [Gre hiris B8 [ 7] (4 2 {F 5

X=2,553191489

B Plot function
The plot function is used to mark a point on the screen of a graph dis- .
play. The point can be moved left, right, up and down using the cursor =
keys, and the coordinates for the graph displayed can be read. Two =

To find the y-coordinate value:

points can also be connected by a straight fine {see Line function, page #
73).
Press and specify the x and y-coordinates after the “Plot” mes-
sa i =1.935483871
ge.
£x. Plot a point at x=2 and y=2 on the axes created by the following
range values: ColE 0]
Rangs ¥
Xmin:—5, i
max:§,
sch:i,
Ymin:~10Q, .
max:1Q, Y=3 548387097
sci1:2,

Now, inputting a new coordinate value causes the new pointer to blink
without clearing the present pointer.

(5HeT] (Plot] 3.5 [snirr] £2] 6.5 [EXE]

Blinking dot

(58] (Piot] 2 sk} (12 [EXE]

S

X=2,0212765986

X=3,510638298
L y-coordinate value display

The blinking pointer is positioned at the specified coordinates.
* Due to limitations caused by the resolution of the display, the actual
position of the pointer can only be approximate.
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* Attempling to plot a point outside of the preset range is disregarded.

* The x and y-coordinates of the pointer used in the plot function are
respectively stored in the X memory and Y memory.

* A blinking pointer becomes a fixed point {not blinking) when a new

if z-y coordinates are not specified for the plot function, the pointer 5;5
appears at the center of the screen.
Set the following range values:

’; a *I‘ g e . pointer is created.
m LT i
max:5, ' . .
sci:l, A Line function
Ymioe ‘{é The line function makes it possible to connect two points (including
§6 1 22. ' the blinking pointer ) created with the plot function with a straight line.
with this funciton, user generated lines can be added to graphs to make
~ them easier to read.
' ':f' Ex. Draw perpendiculars from point (2,0) on the x-axis to its intersec-
tion with the graph for y=23x. Then draw a line from the point of
" i intersection to the y-axis.
) 5 The range values for the graph are as follows:
S Range
X=1.,5 G Xmin:-2,
Sl max:!§,
i |
To find the Y-coordinate value: Ymin ;lé ‘
(sHFT] i:i T :‘ ; 0.
# Clear the graph display and draw the graph for y=3x.
Y=4, (Gl 3 [P 4 (B

Next, use the pioct function to locate a point at (2,0).

[6a) [Pt 2 (6T ] O (2]

™
X=2.021276508
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Now plot a point at (2,0) again and use the cursor key (i) to move
the pointer up to the point on the graph (y=3x).

() (Pt 2 (6] 2 O (5]
""’ 2

{Move the pointer up to the point on the
graph for y=3ux.)

x=2. 0212765486

Draw a line using the line function.

Next, a perpendicular will be drawn from the same point on the graph
to the y-axis. First, plot the point on the graph and use the cursor key
(C&]) to move the pointer to the y-axis. This can be accomplished us-
ing Plot X, Y since the x-y coordinates of the paint on the graph are
stored in the X and Y memories.

ShiFT SHIFT
I} [ALPA
3

X=2 021276596

ei~[&l \

{Move the pointer to the y»axis'.)

X=0.01063820787
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* The line function can only be used to draw lines between the blink-
ing pointer and a fixed point created using the plot function,

M Factor function

The factor function is used to magnify or reduce the range of a graph
centered around the blinking pointer provided with the plot function or
trace function.

For magnification, the minimum value and maximum value of the range
are multiplied by 1/». For reduction, they are multiplied by ».

@ Operation
o (SHFT) 5] o [BXE] «ovveemrenens x is magnified m times and y is magni-
fied » times centered around the
' pointer.
RERE] vevvrenvaremnnssninanains x and y are both magnified » times

centered around the pointer.

The graph display is cleared when the factor function is executed be-
cause of changes in the range vajues. ’

Ex. After setting the range values specified below, magnify the graph
for y=sin x centered on the origin.

Range
Xmin:—360,
max:36@.
sci: 180,
Ymin:=1.86
max:i 6
sci:0.5

Braw the graph for y=sin x after setting the range values.

o] (i) ) A (5]
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Now use the plot function to biink the pointer at the origin of the graph

and then use the factor function to magnify the graph 1.5 times. Now the graph is so large that little of it remains on the display. Let's

try to reduce the graph tec half its present size to make it more man-

(swirT] [Flot ] [2] (9T} (Rt} 1.5 [ ageable.
fGrpn] (510 ] {ALPtiY .
* The multistatement function is used to The replay function is used to change the magnification vaiue from 1.5
produce the graph in a single step. to 0.5.
' (=] Plet Factor 1,5
‘Graph Y=sin X

The following shows the resulting range values:

Range

Xmin:—240,

max:240,

sci:180.

Ymin:i—1, 06666667 f=il=210=2] Plot .Factor 1.5
max:! QGBEBBE6ET i@Graph Y=sin X
s¢1:9.5

This indicates that the range vaiues for the x and y-axes are equal to
1/1.5 of their original values.

Now let's try magnifying the graph ancther 1.5 times.

This time, it is not necessary to input any further commands. The ex-
isting graph is magnified by simply pressing [ExEl. Since the original
magnification was accomplished using the muitistatement function, the
replay function becomes operational.

EXE \

0 ' Plot :Factor 0.5
rGraph Y=sin X

Now execute the function.

EXE

~
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The following display shows the new range values:

To reduce the graph by half again:

EXE

Range
Xmin:—320.
max:.320,
scl 180,
Ymin:—1,42222223
max:1,42222221
scl:10.5

ANVA
\\/\ Vo

Now let's double the xz-axis and increase the y-axis by 1.5 times.

(=]

(&= =] [sr] [is]
2 [ G
[smirT] [Ns] 1

Now execute the function.

EXE
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Plot :Factor 0,5
iGraph Y=sin X

Plol :Factor 2,1
L B:Grapn Y=sin X

tysing the operations outlined in this section, graphs can be magnified
or reduced. In the examples given here, the graphs were magnified
and reduced centered around the origin, but any pointer on the display
can be used as a central point for magnification and reduction.

. @ Instant factor function

The instant factor function can be used to quickly magnify the size of a
graph by 2% or reduce it by 1/2". The change in size is centered at the
pointer when it is displayed, and at the center of the graph when the
pointer is not dispiayed.

e Operation
... 2X magnification in both x and y directions. Pressing
again magnifies by 2° or 4X, and a third press magni-
. fies by 2° or 8X.
[ ... 1/2 reduction in both x and y directions. Pressing A
again reduces by 1/22 or 1/4, and a third press reduces
by 1/2° or 1/8.
Since range contents are switched to their inverse proportions, the
graphic display is cleared each time the instant factor function is ex-
ecuted.

Ex. Graph y=cos x using the built-in function, and change the size by

2X and 1/2.

.

Now magnify the graph 2 X at the center of the display.
[sreT]
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Next, reduce the original y==cos x graph by 1/2.

& (Returns to original graph.}
&=

ANVANEANVAN
\/ VARV,

In the above examples, the changes in the graph size were performed at

the center of the display. If the pointer is shown on the display, the mag- E

nification/reduction is applied centered at the poinier.
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~3-3 GRAPH FUNCTION APPLICATIONS

Even complex equations can be graphically represented. A number of
graphs for the equations will be presented in this section.

Ex. 1} Draw the graph for the third degree equation, y=x"—9x*+27x

+50.
The range values for the graph are given
on the right.
Range
Xmin.~5,
max:1@,
sgi1:92,
Ymin:—30,
max:i80Q.
sci1:20.
Operation
3E9 ]
27 50

Ex. 2} Draw the graph for the polynomial equation,
y=x"+4x"—54x'— 160641 +828x—1260.

The range values for the graph are given
on the right,

Range
Xmini1~10,
max:1Q,
sel!d,
Ymia . ~8000,
max: 8000,
sc1:2000.
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Operation

Gl P B[] 6 H 4RI RA=]5

[ 54 [ea B (=] 4 & 160 [ 8 ) N\
3 [ 641 [FE B (7] F 828 e | VAR
1260 [EXE]

Ex. 3) Find the maximum and minimum for the equation,
y=x 42 —36x°—1602-+300.
* If this equation is graphed, the minimum and maximum can be easily
understood without differentiation.

The range values for the graph are given| Range ‘o
i Xmin.— .
on the right. ik 10
sel 2,
Ymin:~800.
max 800,
scl: 200
Operation
\/\
[omer] (% €327 4 ) 4 () B3 (5] 3 89
36 el B {271 53 160 el B R
300 [exe] v

Ex. 4) Determine whether the two graphs for equations,
y=x'—3z"—6x— 16 and y=3x—11 have a point of tangency.

The range values for the graphs are given | Range
on the right. Xmini~1@.
max: 1@,
scl 2,
Ymin.~6@.
max . 4@,
scl::10,
82

Operation

] (] £ () 3 (5 3 i B8 (2
6 il B (3 16 (5]
] 3 F] B =1 11 [E5E)

83




" Ex. Use the following data to draw a ranked graph.
3"“4 S'NG LE VARIABLE STAT'STICAL GRAPHS Rank No. Rank Frequency
1 0 1
E 2 10 3
® Single variable statistical graphs are drawn in the SD2 mode ([T g 3 20 2
B<l). 4 30 2
@ Bar graphs, line graphs, and normal distribution curves can be pro- 5 40 3
duced as single variable statistical graphs. 5 50 5
® Function graphs are also possible in the SD2 mode, so graphs of = 7 50 5
theoretical values and graphs of actual values can be overwritten. 8 70 3
* Abs and ¥ cannot be used in the SD2 mode. g 80 15
® Number of data is determined by expanding memories. E 10 90 9
® Graphs are drawn with the x-coordinate as the data range and the y- .;f:f.; H 100 2
coordinate as the number of items (frequency) of each data. _ perform graph preparation in accordance with the foliowing procedure:
.The key () is used fOf data inpUt. _ . ® SpECify the SD?2 mode ( )
@ The key ({1} is used for data correction. - @ Set the range values.
. , , . The highest value to be plotted on the x-axis is 100, but for graphing
B Drawing single variable statistical graphs purposes the maximum value (Xmax) is set at 110. (The general rule
® Procedure L is that the minimum value should be equal to or greater than tHe mini-
@ Specify the SD2 mode ([sker] iove] (1 ). mum range value and the maximum value should be less than the
@ Set the range values {[fus!). maximum range value, 5o here we set the x-axis ranges to 0 through
@) Expand the memary in accordance with the number of bars (#SE D n 110)
(BE)). Ymax value is set to 20 for the y-axis because the maximum frequen-
@ Clear the statistical memories ([$] ). ;- cy is 15.
® input data (Data (&) ((57])). | TITT
® Draw the graph. Xmin:0,
¢ Bar graph..ooococveeeerer e max:110,
¢ LiNG Graph ..oooccoeverrressrevecresssnnece scl:10.
» Normal distribution curve............... 1 . vm . : gé
* Data input method in step 5 is the same as that for standard devia- scl:9,
tion computations (see page 50).

@ Since the number of bars is 11(0~8, 10~19, 20~29. . .. 100~109)
expand memories by 11.

fwone| 5] 11 {Exg] ¥% Defm %%

Program | Q

Memory 37

6478 Bytes Free

B ®




(Summary’

@ Be sure to expand the memory in accordance with the number of bars.
A Mem-error is generated if memory expansion is not performed.

0=T] 10 20 30{eT](o1]40 167 {BT]{oT] o If the number of expanded memories is changed during data input, the

50 HE] 80 6 70 C18 g number of data divisions also changes, thus making it impossible to

80 5r] (71 15 (D7 90 [E#] ) 9 [B7] 100 [T7] [57] f produce a proper graph.

@ Clear the statistical memory.
[sniT} [ Sol] [EXE]
& Input the data.

® First, draw a bar graph. ' # When a value that exceeds the preset ranges is input, it is input to the
statistical memory, but not into the graph memory.
@ When more data than the preset y-axis range is input, the bar graph is
drawn o the upper limit of the display, and the points outside the
range cannoct be connected.
# The formula used 2for normal distribution curves is:
: i 1 lr—m}
H l P — a " .
=M ¥=Tono ¢ 2 * Keyboard designation of o is xon. mis .
Next, overwrite a line graph. : . ®Aiter a bar or line graph is executed, “done” is displayed in the text
" display.
# Finally, draw a normal distribution curve. Since the y-axis value is re- .
latively small when compared with the bar and line graphs, the same ‘
range values cannot be used. Change the range values to those shown
below, .
Range
Xmin:Q,
max:110,
sel 1@,
Ymin:Q,
max:Q0.05
scl Q.01

1
. H
Inputting the number 1 causes a normal
distribution curve to be drawn.
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3-5 PAIRED VARIABLE STATISTICAL GRAPHS

@ Paired variable graphs are drawn in the LR2 mode ([l [Wooe (2] ).
@ Paired variable graphs can be drawn as regressicn lines.
@ Standard function graphs can also be drawn in the LR2 mode, so

theoretical graphs, data distribution and regression line graphs can be

overwritten.

@ After data input in the LR2 mode, points are displayed immediately,

and data is input to the statistical memory.

® When a value that exceeds the preset range is input, it is input to the

statistical memory, the point is not displayed.

® Data is input using the [0T] {{F7]) key in the following format: x data ':3_'_'5

' [ y data 55 [ frequency BT

®The (T3] key is used to edit data after input is complete, but - )
points that are produced on the display are not cleared. (Point appears

even when data is corrected by the [(Stlkey).

@ Points on the display cannot be retrieved if the display is cleared ({sr

(o) (E3E] ),

B Drawing paired variable statistical graphs

& Procedure

(@ Specify the LR2 mode ( [5] fiosg 1 ).

@ Set the range values {[Fagl).

@ Clear the statistical memory { (3] [Sel} [ExE]),

@ Input data ( x data 3\ [ y data B [ frequency [BTH).
® Draw the graph ([Ges [SiFT] [Line] 1 [EXE] ).

* Data input method in step 4 is the same as that for Regressron

computation (Page 52).

Ex. Perform linear regression on the following data and draw a
regression line graph.

x; Y:
—9 —2
—5 e
—3 2
1 3
4 5
7 8
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(1 Specify the LR2 mode ( [SFT] [ucod] (31,

@ Set the range values to those shown in the table.

Range
xmin.—1¢,
max: 19,
scli@,
Ymin:—5,
max:.15,
sel B,

* According to the general rule of the x-axis range values, the values
for x are: —10= <10,
(3 Cilear the statistical memories,
@ Input the data.

(=9 (=1 2 [oT]
[=1] 5 (T} (3 {{=7) 1 (BT
[=3] 3 (sl [ 2 [B7]

1 [sar} (] 3 (6T ]

4 [0t} [ 5 {7

7 [3) [1 8 (67 ]

® Draw the graph.
(Giagh] [sHEFT] [Line] 1 [EXE] .

* When data is input that is outside of the preset range values, a point
does not appear.

" An Ma ERROR is generated when there is no data input and the fol-
lowing key operation is performed: 1 {EXe],
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PROGRAM COMPUTATIONS
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4-1 WHAT IS A PROGRAM?

This unit has a built-in program feature that facilitates repeat computa- =
tions. The program feature is used for the consecutive execution of for-
mulas in the same way as the “muitistatement” feature is used in manual
computations. Programs will be discussed here with the aid of illustrative

examples.
EXAMPLE:

Find the surface area and volume of a reguiar octahedron when the

length of one side is given.

Length of one side (A} Surface area (S) Voiume (V)

10cm { Jom? { Jem®
/ 7 ( ) { )
A 15 ( ) ( )

* Fill in the parentheses.

D Formulas
For a surface area S, volume V and one side A, § and V for a regular-éff

cctahedron are defined as:

=273 A’ v=-‘[~;?—A3

@ Programming

Creating a program based on computation formulas is known as “pro—3_?fi
gramming”. Here a program will be created based upon the formulas:
given above. The basis of a program is manual computation, so first of &

all, consider the operational method used for manual computation.
Surface area (S): 2 3 ® Numeric value A [ J[EXE]
Volume (V). 2 & 3% Numeric value A =] 3[Exe]

In the above example, numeric value A is used twice, so it should make;fifﬁ_

sense to store it in memory A before the computations.
Numeric value A ~~ [A]

2R [T 3 00 [P B (2] (BRE] vvreeeemersmeemememsmmmmmsssss s s
(7] 2 5 3 Fil BT BIERE] vrereeemsseemessms e v
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with this unit, the operations performed for manual computations can be
used as they are in a program. Once program execution starts, it will
continue in order without stopping. Therefore, commands are required to
request the input of data and to display results. The command to request
data input is “?”, while that to display results is “.d4".
A “?" within a program will cause execution to stop temporarily and a “?”
to appear on the display as the unit waits for data input. This command
cannot be used independently, and is used together with as “
(71[=] memory name”. To store a numeric value in memory A, for ex-
ample:

7—A
when “?” is displayed, calculation commands and numeric values can be
input within 111 steps.
The “4" command causes program execution to stop temporarily and
the latest formula result or alphanumeric characters and symbols (see
page 131} to be displayed. This command is used to mark positions in
formulas where results are to be displayed. Since programs are ended
and their final results displayed automatically, this command can be
omitted at the end of a program. However, if the Base-n mode is speci-
fied for base conversion during a program, do not omit the final “ 4"
Heée these two commands will be used in the previously presented pro-
cedure:

fmer} [ 1= fend B 03 2 B9 (1 3 (%) ) B [ %] [swieT] 4]
Input to memory A .

) 2 61 3 0 s | (5] 3

Display S

48 omitted

Now the program is complete.

@ Program storage

The storage of programs is performed in the WRT mode which is speci-
fied by pressing oot (2 .

Operation Display
sys mode . WRT
cat mode . COMP
angle ! Deg
display . Norm

6566 Byiés Free

Prog #1123456789
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When are pressed, the system mode changes to the WRT mode. = -
Then, the number of remaining steps (see page 108}is indicated. The =
number of remaining steps is decreased when programs are input or
when memories .are expanded. If no programs have been input and the " |
number of memories equals 26 (the number of memories at initialization), :

the number of usable steps should equal 6566.

The larger figures located below indicate the program areas (see page ':_;_'
110). If the letters “Prog” are followed by the nimbers @ through 9, it in- -
dicates that there are no programs stored in areas PO through P9. The =

blinking zero here indicates the current program area is PQ.

Areas into which programs have already been stored are indicated by
“" instead of numbers. 5

sys mode . WRT
cal mode . COMP

angle | Deg
display ! Norm

6382 Bytes Free

Prog 4 34 6789

Here the previously mentioned program will be stored to program area

PO {indicated by the blinking zero}.

Operation Display

(@ Program execution

Programs are executed in the RUN mode (i0d [11). The program area to
pe executed is specified using the key.

To execute PO: 0

To execute P3: 3[exg]

To execute P8: [Frog] 8 [ExE]

Here the sample program that has been stored will be executed. The
surface {S} and volume (V) for the regular octahedron in the sample prob-
lem are computed as:

(Start storage)

ET MM TGS A T i b TAI2XIEXAY,
& e B (] (5] () —

l2EH3H i B[] 3 7 AL 2XI3XAY,

V2+3XAx¥3._.

After these operations are complete, the program is stored.
* The system display appears only while the key is pressed.

{Displayed while pressed) kkk* MODE h#%%x

sys mode [ WRT

cal mode . COMP
angle | Deg

display | Norm
Step PQ—-20Q

* After the program is stored, press et [Tl to return to the RUN mode.
94

Length of one side (A} Suface area (8) Volume (V)
10cm (346.4101615)cm? | {(471.4045208)cm®
7 (169.7409791) (161.6917506)
15 (779.4228634) (1590.990258)
Operation Display
[MooE] 1 kx%k MODE kkk*
sys mode . RUN
cai mode . COMP
angle : Deg
display © Norm
Step @
[Prog) (O [ExE] 7-AL2XT3XAL,
J2+3XAx%3
Prog 0
?
10 {exg] 7+A 22XV B3XAZ, {S when A == 10)
{(Value of A} {2+3XAz?3
Prog O
?
10
346.4101615 | indicates answer
— Disp — displayed by 4.
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EXE

[Proa} 0 [Ex€]

7 (Vaiue of A)

EXE
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7A 22XV BXA?T,
{2+3XAx?3
Prog O
?
10
346.4101615
471 .4045208

vV 24+3XAx'3
Prog 0
?
10
346 .4101615
471.4045208
Prog O

10
346.4101615
471.4045208
Prog @

169.7409791
-~ Disp —

10
346.4101615
471.4045208
Prog 0

169.7408781
161.6917506

{v when A = 10)

{S when A = 7)

(V when A=T7)

[Picg] O [EE]

15 [Exe]
(Value of A)

EXE

471.4045208

Prog 0
?
7
169.7409791
161.6917506
Prog @
?
I7
169.7409791
161.6917506
Prog 0
?
186
779.4228634
- Disp -
17
169.74097¢1
161.6917506
Prog O
?
15

779.4228634
1500.9890258

{S when A = 15}

{V when A = 15)

* Program computations are performed automatically with each press of
when it is pressed after data is input or after the result is read.
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* Directly after a program in PO is executed by pressing 0 as in
this example, the Prog 0 command is stored by the replay function.
Therefore, subsequent executions of the same program can be per-
formed by simply pressing [ExE],

Operation
0 (PO program execution)
- 10{Exe] (Input 10 for A)
exz] {Display V when A = 10)
(Reexecute)
7 {Input 7 for A}
gxe| (Display V when A = 7)

i -4—-:2 PROGRAM CHECKING AND EDITING

(CORRECTION, ADDITION, DELETION)

recalling a stored program can be performed in order to verify its con-
tents. After specifying the desired program area using or =1 in the
WRT mode (¥t (2 ), the program contents will be displayed by pressing
the key. Once the program is displayed, the (=] {or LCET L, LED
key is used to advance the program one step at a time for veritication,
When the program has been impropetly stored, editing can also be per-
formed by adding to it or erasing portions. Here a new program will be
created by checking and editing the previous sample program (the sur-
face area and volume of a regular octahedron).

EXAMPLE:
Find the surface area and volume of a regular tetrahedron when the
iength of one side is given.

'—'—_\A
Length of one side (A) Surface area {3) Volume {V)
\ 10 cm { Yom?® | ( Jom?
7.5 { ) ( )
20 { } ( )
(D Formulas ' -

For a surface area S, volume V and one side A, S and V for a regular tet-
rahedron are defined as:
V2

S= {3 A? V=13

AS

@ Programming

As with the previous example, the length of one side is stored in memory
A and the program then constructed.

Numeric value A — Az B

3[.] ..................................................... S
25]12:33 ........................................... Vv

When the above is formed into a program, it appears as follows:

i) {21 (=) [aiendl A (33 (7 3 1 ecee] N [ [T] ()
(FloE12 B B[ =]3




(3) Program editing : ® Program execution

First, a comparison of the two programs would be helpful. Now this program will be executed.
Octahedron: [sard [ 7 J{ = Jaead B 2 [ [V ] 3 & [ B3 (22 (51 (4]
263 A E_E':T%N ' Length of one side (A} Surface area (8) volume (V}
Tetrahedron: [era] B3 (7] 3 A NS 10 cm (173.2050808)cm? | (117.8511302)cm’
12 312 X e B 3 7.5 (97.42785793) (49.71844555)
: S 92.820323 942.8080418
The octahedron program c¢an be changed to a tetrahedron program by 20 (6 ) ( )
deleting the partls mgrked with wavy lines, and changing those that are Operation Display
marked with straight lines. ,
In actual practice, this would be performed as follows: . [ ¥adk MODE xaxx
Operation Display ; sys mode @ RUN
sys mode WRT °a§a':§?§ : gghg”
Caiﬁ?g?: ; gggp disptay ! Norm
display © Notm Step 0
6546 Bytes Free
. (Biag] O [EXE] 7A IV 3XAZ,
Prog 123456789 J2+12XA 2?83
Y 5 Cursor located at Prog 0
EXE I=A L 2XI3XA%, beginning. Press ?
V2+3XAx¥3 (swrri {exE] to bring
cursor to end.
10 [ExE] T-A T 3XAY,
(BUSISUST| 7—-A(3XA2, gggﬁ;gncggicggte V2+12XAz¥3
(BEL] [BEL] V2+3XA Y3 leted, and delete Prog 0
two characters. 7
10
(T8 (& (ST 7ATT3XAY, Insert two charac- 173.2050808
[ins] 12 [2+128XA "3 ters. — Disp =
- EXE 7oALY 3XAL
DEL 7A L 3XAZ, Delete unneces- JO+19XA yg
{2+12%A 3 sary 3. 2! *
Prog @
i #%%% MODE #%%% | Editing cmoplete. Re- !
) - turn to the RUN mode. 10
sys mode :
cel mode coMP 173.2050808
argle . Deg 117.851 13@2
dispiay | Norm
Step ]
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[Prog] O [EXE]

162

7.5[exe]

EXE

(Piss) O (5]

V2+12XA 48

Prog
7

10

Prog
?

)

173.2050808
117.8511302
0

10

Prog

7.5

173.2050808
117.8511302
0

97.42785793
-~ Disp —

10

Prog

7.5

173.2050808
117.8511302
@

87.42785783
49.71844555

Prog
?

7.5

Prog
?

117.8511302
@

87.42785783
49.718445558
@

20 [ExE)

EXE

7.5
97.42785793
49.71844555
Prog O
?
20
692.820323
— Disp —
7.5
97.42785793
49.71844555
Prog @
?
20

692.820323
942.8090416
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{Summany

R i

4-3 PROGRAM DEBUGGING

Qperation Keys used R
Program ® WRT mode specification (CO RECTING ERRO RS)
check @ Program area specification (Omitted if PO} -
® Start verification : . N
@ Verification of contents IR After a program has been created and input, it will sometimes generate
Correction .| ®Move the cursor to the position to be cor- | [&[S1[F 1T ] error messages when it is exeuted, or it will produce unexpected results.
rected. This indicates that there is an error somewhere within the program that
@ Press correct kevs, needs to be corrected. Such programming errors are referred to as
Deletion @ Move the cursor to the position to be de- | &[4 1[5 "bugs”, while correcting them is called "debugging”.
leted.
® Delete [pEL] Debugging when an error message is generated
Insertion ® Move the cursor to the position to be in- o=l a1lE] = gging S 9 g
: ne e :
serted into, An error mfassag is displayed as follows:
® Specify the insert mode. S Type of error
® Press desired keys. é tep po-
A L————--Step number where
{Reference>

Cursor movement o
Pressing the cursor keys (&1, [=1, (21, [ ]) causes the cursor to move '

error was generated
—Program area where

error was generated

as follows:
2A IV 3XA © - ) .
Y i e error message informs the operator of the program area (P0 to P9) in
® L2+12XAx"3 o) which the error was generated. It also states the type of error, which

gives an idea of the proper countermeasure.tc be taken. The step num-

Gursor position (=] ] ] . ber indicates in which step of the program area the error was generated.
Invalid 1 position right Invalid 1 line down (B} =
1 position left (€} 1 position right | 1 line up (&) | End of line (O} | M Error messages

1 position left
1 position left

ecee

1 position right (B))| Beginning of line {8)] 1 line down (0)

There are a total of seven error messages.
fnvalid 1 line up {©) Invatid ;

@ Syn ERROR (Syntax error)
Indicates a mistake in the formula or a misuse of program commands.

@ Ma ERROR {Mathematicai error)
Indicates the computation result of a numeric expression exceeds
10", an illogical operation (i.e. division by zero}, or the input of an
. argument that exceeds the input range of the function.

- @ Go ERROR (Jump error)

Indicates a missing Lbl for the Goto command (see page 1158), or that
the program area (see page 110) for' the Prog command (see page
122) does not contain a program.
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(@ Ne ERROR (Nesting error)
Indicates a subroutine nesting overflow by the Prog command.

® Stk ERROR (Stack error)

Indicates the computation performed exceeds the capacity of the

stack for numeric values or for commands {see page 16).

& Mem ERROR (Memory error) :
Indicates the attempt to use a memory name such as Z {5] withou
having expanded memories.

@ Arg ERROR (Argument error)

Indicates the argument of a command or specification in a program_-____-_ '

exceeds the input range (i.e. Sci 10, Goto 11},

Further operation will become impossible when an error message Is dis-

played. Press [Ac], [, or[= ]to cancel the error.

Pressing cancels the error and new key input becomes possibief._-:-ﬁ:j

With this operation, the RUN mode is maintained.

Pressing [&] or [2] cancels the error and changes the system mode to:
the WRT mode. The cursor is positioned at the location where the error. ¢
was generated to allow modification of the program to eliminate the_:_:ff.'

efrrar.

B Checkpoints for each type of error
The following are checkpoints for each type of error:

(1 Syn ERROR
Verify again that there are no errors in the program.

@ Ma ERROR

For computations that require use of the memories, check to see that
the numeric values in the memories do not exceed the range of the:
arguments. This type of error often occurs with division by 0 or the..

computation of negative square roots.
& Go ERROR

Check to see that there is a corresponding Lbl = when Goto n is used. :
Also check to see that the program in Pn has been correctly input:

when Prog » is used.
@ Ne ERROR

Check to ensure that the Prog command is not used in the branched

program area to return execution to the original program area.
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@ Stk ERROR

Check to see that the formula is not too long thus causing a stack
overflow. If this is the case, the formula should be divided into two or
more parts.

% Mem ERROR
Check to see that memories were properly expanded using * [ n
[exE] * (Defm). When using array-type memories (see page 126), check
{o see that the subscripts are correct.

" @ Arg ERROR

Check whether values specified by ko] (7] (Fix) or [aegl Bl (Sci) are with-
in the range of 0 ~ 8. Also check whether values specified by Goto,
Lbl, or Prog commands are within 0—9. Also ensure that memory ex-
pansion using Mool -] (Defm) is performed within the remaining number
of steps and that the value used for expansion is not negative.
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. Example:

4-4 COUNTING THE NUMBER OF STEPS

I=AV3XAL,
F2+12XAx¥3

Present cursor position—

‘At this time, each press of a cursor key (L= or (=) will cause the cur-
sor to move to the next sequential step. For example:

o A{—————-——vwﬁth step
7-A T 3XA 2,
2+12XA=243

The program capacity of this unit consists of a total of 6566 steps.

The number of steps indicates the amount ot storage space available fo
programs, and it will decrease as programs are input. The number of re-
maining steps will also be decreased when steps are converted to.
memories. (See page 24).
There are two methods o determine the current number of remaining

steps:
@ When cl are pressed in the RUN mode, the number of re-’

The display will show at what step of the program the cursor is currently
located as long as [Fr=l is pressed.

maining steps will be displayed together with the number of i YT E WODE FEEE
memories.
(Hold downj)
E.xample: $ys mode 1 WRT
: R cat mode . COMP
{wooe] (4] [ExE] kxkDe tmE*k angle : Deg
e display : Norm
Program © 19 <—rNumber of steps used = Step PO-6 Indicates cursor is lo-
for programming ' " cated at 6th step.

Memory . 28 <—rNumber of memories

6547 8Bytes Free<s Number of remaining
steps

@ Specify the WRT mode ([0 (2}, and the number of remaining step‘s___'
will appear. At this time the status of the program areas can also be’

determined.
sys mode © WRT
cai mode © COMP
angite . baeg
dispiay I Norm

6547 Bytes Free<sNumber of remaining E
steps

Prog _ 123456789

Basically, one function requires a single step, but there are some com-.7 =

mands where one function requires two steps. e
* One function/cne step: sin, cos, tan, log, {, ), 1, A, B, 1, 2, 3, etc.
* One function/two steps: Lbl 1, GQoto 2, Prog 8, etc.

Each step can be verified by the movement of the cursor:
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M-—n_:.

?—5 P;ROGRAM AREAS AND COMPUTATION
MODES

This unit contains a total of 10 program areas (PQ through P8) for the store
age of programs. These program areas are all utilized in the same man-
ner, and 10 independent programs can be inpul. One main program
(main routine) and a number of secondary programs {(subroutines} can
also he stored. The total number of steps available for storage in pro
gram areas PO through P9 is 6566 maximum.

Specification of a program area is performed as follows:

RUN mode: Press any key from 0 through 9 after pressing the [Preg] key
Then press {EXE] .

PO o]

P8

* In this mode, program execution begins when (ExtEl js pressed.

Example:

WRT mode: Use [&] or (3] to move the cursor under the program area
to be specified and press [ExE].

Only the numbers of the program areas that do not yet contain program
will be displayed. “_ " symbgcls indicate program areas which already::
contain programs. -

Example:
sys moede WHRT
cal mode COMP
angle Deg
display Narm
6547 Bytes free
Prog _123__67_9

.ttt
Programs already stored in these program areas.:

M Program area and computation mode specification in the WRT

mode
Besides normal function computations, to perform binary, octal, decimal .
and hexadecimal computations and conversions, standard deviation com
putations, and regression computations in a program, a computatio
mode must be specified. Program mode specification and program area:
specification are performed at the same time.

110

lrst the WRT mode is specified ([ 2)), and then a computation mode
¢ specified. Next, the program area is specified, and, when (%] is press-
. the computation mode is memorized in the program area.
‘Henceforth, stored programs will be accompanied with the computation
ode.

Example: Memorizing the Base-n mode in P2,

sys mode . WRT Assuming that nothing
cal mods COMP is stored.
angle Deg
display Norm
6866 Bytes Free
Prog {M23456789
[=21[=] sys mode . WRT Specify P2.
cal mode COMP
angte Beg
disptay Norm
6566 Bytes Free
s,
Prog @fgﬁ455789
WonE} [ sys mode WRT Specify the Base-n
cal mode [Base-n | made.
Qﬁc
6566 Bytes Free
Prog Q108456789
EXE -

As shown above, the computation mode will be memorized into a pro-

'.:3' gram area.
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B Cautions concerning the computation modes

All key operations available in each computation mode can be stored a
programs, but, depending on the computation mode, certain commands:
or functions cannot be used. g

Base-n mode

+ Function computations cannot be performed.

» Units of anguiar measurement cannot be specified.

» All program commands can be used.

« Be sure to include a “ 4" at the final result output to return to the pre
vious computation mode when a program execution is terminated. Fail
ure to do so may result in a decimal display or an error.

sD1, SD2 mode
« Among the functions, Abs and ¥~ cannot be used.
« Among the program commands, Dsz, > and < cannct be used.

LR1, LR2 mode

» Among the functions, Abs and ¥ cannot be used. :

« Among the program commands, =, =, ¥, Isz, =, =, Dsz, > and <.
cannot be used.

N2

1L ——

' 4-6 ERASING PROGRAMS

p——

Erasing of programs is performed in the PCL mode. Press {Moe] (3] to spe-
cify the PCL mode. There are two methods used o erase programs:
erasing a program located in a single program area, and erasing all
programs.

B Erasing a single program

To erase a program in a single program area, specify the PCL mode and
press the [ac] key after specifying the program area.

Example: Erase the program in P3 only.

Qperation Display
sys mode : PCL PO, P3 and P9 already
cal mode . COMP contain programs.
" aagle ! Deg
édisplay . Norm
6468 Bytes Free
Prog =12 45678
ENERE sys mode @ PCL Align cursor with P3,
cal mode : GOMP
angle | Deg
display  Norm
6468 Bytes Free
Prog _12-45678_
sys mode @ PGCL Number 3 appears al-
cal mode : COMP | ter deletion.
angle  Deg
display [ Norm
6511 Bytes Free
Prog 12345678 _

3




[mopE] [T] kx%x% MODE *#%#% | Returnto RUN mode.
sys mode | RUN
cal mode : COMP
angle ! Deg
dispiay  Norm
Step 3

# Erasing all programs

To erase all programs ‘stored in program areas @ through 9, specify the
PCL mode and press and then {DEL].
Example: Erase the programs stored in PO, P4, P8 and P9.

Operation Display
sys mode . PCL
cal mode ! COMP
angle ! Deg
display | Norm

6438 Bytes Froe

Prog _123_567_ _

sys mode @ PCL
cal mode . COMP

angle | Deg
display | Notm

6566 Bytes Fres

Prog 123456789

(Mopel (1] ¥k¥x¥ MODE #x%%

sys mode . RUN

cal mode . COMP
angle . Deg

display [ Norm

Step Q
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27 CONVENIENT PROGRAM COMMANDS

The programs for this unit are made based upon manual computations.
Special program commands, however, are available to allow the selec-
tion of the formula, and repetitive execution of the same formula.

Here, some of these commands willl be used to produce more conve-
nient programs.

M Jump commands

Jump commands are used to change the flow of program execution.
Programs are executed in the order that they are input {from the lowest
step number first) until the end of the program is reached. This system is
not very convenient when there are repeat computations to be performed

.ot when it is desirable to transfer execution to another formula. It is in

these cases, however, that the jumps commands are very effective.
There are three types of jump commands: a simple unconditional jump to
a branch destination, conditicnal jumps that decide the branch destina-
tion by whether a certain condition is true or not, and count jumps that in-
crease or decrease a specific memory by one and then decide the
branch destination after checking whether the value stored equals zero
or not.

@ Unconditional jump

The unconditional jump is composed of “Goto” and “Lbl". When program
execution reaches the statement “Goto =" (where n is a number from 0
through 9), execution then jumps to “Lbl »” (n is the same value as Goto
n). The unconditignal jump is often used in simple programs to return ex-
ecution to the beginning for repetitive computations, or to repeat com-
putations from a point within a program,

Unconditional jumps are also used in combination with conditional and
count jumps.

Exampie: The previously presented program to find the surface area
and volume of a regular tetrahedron will be rewritten using
“Goto 1" and “Lbl 1” to allow repeat computations.
The previous program contained:
7o A DT, 3, X A xF A, -
V2,1, 2, X, A 2, 3 19 steps
* Hereinafter, commas {, ) will be used to separate steps for the sake of
clarity.
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Add “Goto 1" to the end of the program, and add “Lbl 1” {o the begin:
ning of the program as the branch destination.

if this is simply left the way it is, however, the volume will not be display-
ed and execulion will move immediately to the input of one side at the
beginning. To prevent this situation, insert a display command (4} in
front of the “Goto 17,

The complete program with the unconditional jump added should fook -

like this: :
Lbl, 1, 1, 72, A 1,V 3, X, A % 4
o 2,+,1, 2, %X A 2% 3, A Goto, 1
Now let's try executing this program.

25 steps

* For details on inputting programs and editing programs, see sections

4-1 and 4-2.
*Henceforth, the displays will only show computation result output.
Operation Display
o] ? Stored in PO.
10 [Exe] 173.2050808 | The length of the
B 117.8511302 | "0
EXE ? o
7.5 [E] 97.42785798 | The length of the f
B 49.71844585 | " N
EXE ?

Since the program is in an endless [cop, it will continue execution. To' |

terminate execution, press .

[wope] (1] KEk* MODE %%%%
sys mode ! RUN
cat mode ! COMP

angie . Deg
disptay : Norm
Step 4]
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Besides the beginning of the program, branch destinations can be des-
Cignated at any point within the program.

i Example: Compute y==ax-+b when the value for x changes each time,

while a and b can alsc change depending upon the com-
putation.
Program
SR, A L, 7, B, L bbbl T, L, 7, X
A X, X, +, B, 4, Goto, 1

When this program is executed, the values for a and b are stored in
memaries A and B respectively. After that, only the value for x can be
changed.

in this way an unconditional jump is made in accordance with “Goto” and
“|.bl", and the flow of program execution is changed. When there is no
“L bl n" {0 correspond to a “Goto »”, an error (Go ERROR]) is generated.

23 steps

* @l Conditional jumps

The conditional jumps compare a numeric value in memory with a con-
stant or & numeric value in another memaory. If the condition is true, the
statement following the "=" is executed, and if the condition is not true,
execution skips the statement and continues following the next “«" 7
or“d”.
Conditional jumps take on the following form:

Left Relationai  Right State- {‘." }* State-

) ) = :

side operator side ment 4 ment

* & represents carriage return function {see page 124).
* Anyone can be used.

One memory name {alphabetic character from A through Z), constant
numeric values or computation formulas (AX 2, D—E, etc.) are used for
“left side” and “right side”.
The relational operator is a comparison symbol. There are 6 types of re-
lational operators: ==, &K =, =, > <,
Left side = right side (left side equals right side)
Left side == right side (left side does not equal right side)
Left side = right side {left side is greater than or eqgual to right side)
Left side =< right side {left side is less than or equal to-right side)
Left side > right side {left side is greater than right side)
Left side < right side (left side is less than right side)
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The “=" is displayed when are pressed. If the condition is true

execution advances to the statement following =>. If the condition is not.
true, the statement following = is skipped and execution jumps to the_'ﬁ

statement following the next “ea” * 1" or “ 4.
| if true
Left Relational Right _, State- {"‘} State-
side . operator side ment 4 ment
i not true

A statement is a computation formula (sin AXS5, etc.) or a program com;'-_'
mand (Goto, Prog, etc.), and everything up to the next “«” = " or “.4" is’

regarded as one stalement.

Example: If an input numeric value is greater than or equal to zero,f_;'
' compute the square root of that value. If the input value is:

less than zero, reinput another value.
Program
Lbl, 1, 1, 7, — A, A = 0,= ¢ A 4 Goto, 1

16 steps

ing statement to the next “.d” and returned to Lbl 1 by Goto 1.

Example: Compute the sum of input numeric values. if a Q is input, the. g

total should be displayed.

Program
6, — B .,
Lbi, 1, o, 2, A, 1 A = 0 = Goto, 2, |,
A +.B,—, B, ., Goto, 1, ,
Lbl, 2, :,B 31 steps

In this program, a 0 is first stored in memory B to clear it for computation | .-
of the sum. Next, the value input by “?— A" is stored in memory A by -
“A=0=>" and it is determined whether or not the value stored in memory [
A equals zero. If A=0, Goto 2 causes execution to jump to Lbl 2. If mem- |
ory A does not equal 0, Goto 2 will be skipped and the command A+B—

B which follows " is executed, and then Goto 1 returns execution to Lbi:

1.

here it can be omitted.
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@ Count jumps
. The count jumps cause the value in a specified memory to be increased

Execution from Lbl 2 will display the sum that has been stored in mem-
ory B. Actually, the display command “dA” is inserted following B, butf'

:The following illustration shows the flow of the program:

(A=0)

Lbl1 ;7 A
(A=0)
A= (=>Goto? : A4+B—B Goto 1
(A%0)
Lbl2 B
(A=0)

or.decreased by 1. If the value does equal 0, the following statement is
skipped, and the statement following the next “«" “ 1" or “4" is ex-
ecuted. The "Is2” command is used to increase the value in memory by 1

. ) ) , oA " and decide the subsequent execution, while the “Dsz” command is used
In this program, the input numeric value is stored in memory A, and then

it is tested to determine whether it is greater than, equal to or less than:
zero. If the contents of memory A are greater than or equal to 0 (not less.
than zero), the statement (computation formula) located between “=" and:;
« A" will be executed, and then Goto 1 returns execution to Lbl 1. If the:
contents of memory A are less than zero, execution will skip the follow-

to decrease the value by 1 and decide.

Memory contents 0

ot
Isz Memory:name: Statéyment {A} State/?\nent

Memory contents=0

Memory contents 0

el
Dsz Memory:name: Statement {‘} Statepent

Memory contents =0

Example: Increase memory A by one -+ Isz A
Decrease memory B by ong ++---- Dsz B
Example: Determine the average of 10 input numerac values.
Program_
1,0,=, A :,0,—0C, !,
b, 1, 0,72, -8B, !,B+¢C —,C, |,
Dsz, A, ., Goto, 1, 1, C,+, 1,0 - 32 steps
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In this program, first 10 is stored in memory A, and 0 is stored in memory.:
C. Memory A is used as the “counter” and countdown is performed the
specified number of times by the Dsz command. Memory C is used to
store the sum of the inputs, and so first must be cleared by inputting a 0.
The numeric value input in response to “?” is stored in memory B, and’
then the sum of the input values is stored in memory C by “B+C—C".
The statement Dsz A then decreases the vaiue stored in memory A by 1.
If the result does not equal 0, the following statement, Goto 1 is ex-
ecuted. If the result equals 0, the following Goto 1 is skipped and “C+
10" is executed.

Exampie: Determine the altitude at one-second intervals of a balf
thrown into the air at an initial velocity of Vm/sec and an
angle of §°. The formula is expressed as: h=Vsin f t— gt2
with g=9.8, with the effects of air resistance being dssre-

garded.
Program
Deg, -, Q, T, ., 7, =V, 1, 7, ,S, L,
Lby, 1, :,1sz2, T, VXsanSX )

9, -, 8, X, T 2% .,2,,& Goto, 1

in this program the unit of angular measurement is set and memory T is
first initialized (cleared). Then the initial velocity and angle are input into
memories V and 8 respectivaly.

Lbl 1 is used at the beginning of the repeat computations. The numeric
value stored in memory T is counted up (increased by 1} by Isz T. In this
case, the Isz command is used only for the purpose of increasing the
value stored in memory T, and. the subsequent jump does not depend

38 steps

upon any comparison or decision. The 1sz command can also be used in-
the same manner as seen with the Dsz command for jumps that require -

decisions, but, as can be seen here, it can also be used to simply in-

crease values. If, in place of the Isz command, another method such as..

“T+41—T" is used, five steps are required instead of the two for the (Isz

T) method shown here. Such commands are convenient ways of conserv-:.

ing memory space.

Each time memory T is increased, computation is performed accordlng"

to the formula, and the altitude is displayed. it should be noted that this

program is endiess, so when the required value is obtained, (D are

pressed to terminate the program.
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" Command

Formula Operation
" [ Unconditional | L.bi n Performs unconditional jump to
S| jump Goto » {(n=natural number | Lbl = corresponding to Goto ».

:Cor;ditional Left Relationai Right

- [Count jumps

_:<3ummary>

from Q through 9)

Left and right sides are com-
pared. If the conditional expres-
- gion is true, the statement after
Statement { : } Statement | = is executed.

- If not true, execution jumps to
(Relational operatars: ==, 2= | the statement following the next
>, < = =) « cor.d
Statements include numeric ex-
pressions, Goto commands, efc.
Numeric value stored in memaory
is increased {Isz} or decreased
(Dsz) by one. if resuit equals 0, a
jump is performed to the state-

- ment foliowing the next +, : or 4.
Statement { : } Statement | Statements include numeric ex-

- pressions, Goto commands, etc.

jumps side operator side

sz Memory name:

il
Statement {‘} Statement

Dsz Memory name:

(Memory name consists of
single character from A

through Z, Af ], etc) p

M Subroutines
.~ A program contained in a single program area is called a “main routine”.

Often used program segments stored in other program areas are called
“subroutines”.

o Subroutines can be used in a variety of ways to help make computations
- easier. They can be used to store formulas for repeat computations as
. one block to be jumped to each time, or to store often used formuias or
- operations for call up as required.
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Subroutine

Main routine

PO /"’ P3
t /____ i

Prog3 &

5 > P2 > P4 = P8 oY

b / Prog 4 @é Prog 8 z< Prog 9 z< :
Prog2 ef—t—_ N sl e ’

Level 1 Level 2 Level 3 Level 4

—

The subroutine command is “Prog” followed by a number from 0 through'_@:_.

9 which indicates the program area.
Example: Prog Q- Jump to program area 0
Prog 2 - Jump to program area 2

After the jump is performed using the Prog command, execution con

tinues from the beginning of the program stored in the specified program:

area. After execution reaches the end of the subroutine, the program re

turns to the statement foliowing the Prog » command in the original prog-
ram area. Jumps can be performed from one subroutine to another, and- ¢
this procedure is known as “nesting”. Nesting can be performed to a: |
maximum of 10 levels, and attempts to exceed this limit will cause an: [
error {Ne ERROR) to be generated. Attempting to use Prog to jump toa &~
program area in which there is no program stored will also result in an. |-

error (Go ERRORY).

* A Goto n contained in a subroutine will jump to the corr@spondmg'fgf“

Lbf » contained in that program area,

Example: Simultaneously execute the two previously presented pro-
grams to compute the surface areas and volumes of a regu--i_. ¥

lar octahedron and tetrahedron.
Express the resuit in three decimal places.

This example employs two previously explained programs, and the f:rst-f.

step is to input the specified number of decimal places (Moo (7] [3).
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© Now let's review the two original programs.

- Regular octahedron

PO Fix, 3, 5, 2, A L 2, X, 0L 3L X, A 2 4,

23 steps

" Regular tetrahedron

P1 Fix, 3, I, 7,
S

!‘j-—‘l 3,X,A,x2, ﬁ,
v, 2, x

2 X A x5, 3 22 steps
Total: 45 steps

If the two programs are compared, it is evident that the underlined por-
tions are identical. |f these portions are incorporated into a common sub-
routine, the programs are simplified and the number of steps required is
decreased.

Furthermore, the portions indicated by the wavy line are not identical as
they stand, but if P1 is modified to: Vv, 2, +, 3, X, A, x, 3, +, 4, the
two portions become identical.

Now the portions underlined by the straight Hine will be stored as an in-
dependent routine in P9 and those underlined with the wavy line will be
stored In P8.

P9 Fix, 3, 5,7, A .47 3. X A x?
P8 7, 2,+, 3, X,A x 3

After the common segments have been removed, the remainder of the
regular octahedron formula is stored in PO, and that of the reguiar tet-
rahedron is stored in P1. Of course, the “Prog 9" and “Prog 8” must be
added to jump to subroutines P9 and P8.

PO Prog, 8, 7, Ans, X, 2, 4 Prog, 8
P1 Prog, 9, 4, Prog, 8, :, Ans, +, 4

12 steps
8 steps

9 steps
9 steps
Total: 38 steps

With this configuration, execution jumps to program P9 at the beginning
of programs PO and P1, three decimal places are specified, the value for
one side is entered, and the surface area of the tetrahedron is com-
puted. The expression “2X" of the criginal octahedron formula was omit-

. ted in P9, s0 when execution returns to PO, "Ans X 2” is used to obtain

the surface of the octahedron. In the case of P1, the result of P9 needs
no further modification and so is immediately displayed upon return to

P
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Computation of the volumes is also performed in a similar manner. After
a jump is made to P8 for computation, execution returns to the main
routines. in PO, the program ends after the volume of the octahedron is:
displayed. In P1, however, the result computed in P8 is divided by four to |

obtain the volume of the tetrahedron. By using subroutines in this man

ner, steps can be shortened and programs become neat and easy to__.

read.
The following illustration shows the flow of the program just presented.
PO P9 Pl
Prog9 . Fix3 : 7—A: Progt 4

/- \f"3)< AIz —"\

> . .
/;PrOQS . Ans + 4
TITIXA 4

Ans X 2.4 <

Prog8 )

By isolating the common portions of the two original programs and storing themz-._' '
in separate program areas, steps are shoriened and programs take on a c%ear_:_-

configuration.

# Carriage return function

With the carriage return function, (EXE] is used in place of &l to separate.ﬁ

commands to produce easy-to-read displays.
Deg:Q=T:7-V:7=8:
Ebl T:lsz T.LVXS]
n SXT—9,8XT2%+24
Goto 1

Using the carriage return function in the program shown above pro_-_:'__':

duces the following display: (58 prossed at
DegV these two loca-

tions. Nothing is
@-T:?2—=Vv:?-8 displayed at the
Lbl 1:1sz T:VXsi
n SXT—9 . .8XT?+2,
Goto 1

{o the next line.

This makes angle unit setting and looped operations, eic. easier to"__':

foliow.
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point where is
pressed, and the -
display advances .:

» Operation procedure

fooe) @ [ExE] {Press in place of &)
O = ] B () (] (7] (=) el £ (1 (800FT) (2] =) A 19 ()
[t (e ] (T (2] - oveee

~* Tp include the carriage return function in a program that has already been in-

put, first press to specify the insert mode and then press [EXE),
" Then, delete the " . "

Deg:Q—T.2=V.7-=8:
Lbl 1:ilsz TIVXs]
N SXT—-9.8XT2+2,
Goto |

Align the cursor with the “ 1 ” following “Deg” and press [s9F] [Ns}[&&),
(=) ) () (65 Deg
=TV :i?-=8:Lb |
1:18z T:vXsin §
XT—-09.8XT2+2,
Goto |

Delete the “ 1 ",

DEL Deg
@G—T:71-V:?2—=8:Lbl
t{1sz T:VXsin §X
T-9.,.8XT2+2,

Goto |

Align the cursor with the * : ” following “?-+S". As above, first insert
(ExE] and then delete the “ @ .

[ § ~ (=7 [5uFT] (ms ] Deg
Q—=T:. 7V .78

Wbl 1:1sz T:VXsi
n SXT7—-8. 8XT2 2A
Goto |

* Carriage return can be used in manual operations by pressing (s [ExE],
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4-3 ARRAY-TYPE MEMORIES

B Using array-type memories

Up to this point all of the memories used have been referred to by single
alphabetic characters such as A, B, X, or Y.

With the array-type memory introduced here, a memory name (ong
alphabetic character from A through Z) is appended with a subscrspt;

such as [1] or {2},
* Brackets are input by (1 and s [exe].

Standard Array-type
memory memory
A Aol c[-2]
B ALl cl—1]
C Al2] clol]
D Al3]  clt]
£ al4] clz]

Proper utilization of subscripts shortens programs and makes them
easier to use. Negative values used as subscripts are counted in relatton_'

to memory zero as shown above.

Example: Input the numbers 1 through 10 into memories A through J.

Using standard memories

1,“’,A,:,2,_’,B,:|3,—*,C,-,4,—’,D,-,

5,——’;5,:'6|~>,F':j7|_"G|:,8;_.,H,:,

9, = 1, 1,0, 40 steps
Using array-type memories

@, —. Z :,Lbl, JZo+ 1, A Lz3,

Isz, Z, .,2Z, <, 1, @. %-, Goto, 1 26 steps

In the case of using standard memories, inputting values into memories

one by one is both inefficient and time consuming. What happens, if we
want to see a value stored in a specific memory?
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- Using standard memories

b, 1, -, ?,—~ 2, °,

Z,.= 1,2 A d 2, = 2, =8 4

2=, 3,=2C 42 = 4 =D, 4,

Z, =5 =E 472 =,6,>F 4

Z,=,7,2 G d 2 >, 8,2 H 4

Z=,9,= 1,42 = 1,0 =4 4

Goto, 1 70 steps
Using array-type memories

Lbl, 1, 2,7, =2 A [LZ — 1,1 4

- Goto, 1 16 steps

The difference is readily apparent. When using the standard memaories,
the input value is compared one by one with the value assigned to each
memory {i.e. A=1, B=2,. .}

With the array-type memories, the input value is immediately stored in

the proper memory determined by “[Z—1]". Formulas (Z—1, A+10, etc.)
can even be used for the subscript.

. 8 Cautions when using array-type memories

When using array-type memories, a subscript is appended toc an

". alphabetic character that represenis a standard memory from A through

Z
Therefore, care must be taken to prevent overlap of memories.
The relation is as follows:

A[23] A[24] Af25) Al28] A[27)
B[22] 8{23] Bf24} B(25] Bi26]
cl21] ci22] cl23i cl24] cizs)

A[O) AD1] A[2] AL3] AL4] A[5] Al6}
B~11 i) B[1] B[2] B[3} B[4] B[5]
cl-21 ct-1f clol el1] cf23 ¢l3] cl4]
o(-6] al-5] 6l-4] 6E-3) 61-2] 6l-1] Glo] Gfm Glig] a9l ai20] 2]
x(01 X011 X[2] X{3] X{4]
-1 v[0) vi1] ¥i2} v[3!}
z[-2] z{-11 z[o0] 2{1]} zZ[2}
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:_"- Application of the array-type memories

.|t is sometimes required to treat two different types of data as a single
group. In this case, memories for data processing and those for data
© gtorage should be kept separate.

gxample: Store data x and y in memories. When an x value is input,

The following shows a case in which array-type memories overlap with:
standard format memories. This situation should always be avoided.

Example: Store the numeric values from 1 through 5 in memories Af1}
through A[5] respectively.

5 3 ——%' CF : + Lbl) 1 1 : 1 CF _” Al [l C! J! : ¥ " "

Dsz, C, ., Goto, 1, :, the corresponding y value is displayed. There will be a total
AL A4AL2 ] 441031 4 of 15 pieces of data.

ALA ] AALS, ] 44 steps Example program 1

Memory A is used as the data control memory, and memory B is used
" for temporary storage of the x data. The x data are stored in memories
C[1] {memory D) through C[15] {memory R), and the y data are stored in
memories C[16] (memory S) through C[30] {memaory Z[7]).

In this program, the values 1 through 5 are stored in the array-type
memories Al1} through A[5], and memory C is used as a counter memaory,
When this program is executed, the following results are obtained:

Operation Display
1,""’,A,:,D8fm,7,:,

N ED L Lbl, 1,5, 2,—=C LA I,

ERE Q. ?2,-,C, LA+ 1,51, 1, |

EXE 3. Isz, A, ., A, =, 1,6,=, Goto, 2, ,Goio, 1, |,

EXE 4, bbl, 2, 1, 1,6, — A ,?7,—.B, ,

X 5. B, =, 0, =, Goto, 5, ,

B : th: 3: JB:=1G| £$A!}1%$G‘0t0!4l :)
As can be seen, the second displayed value {which should be 2} in A[2]5 E;EZ 2‘ U (éoto,AB:*_. ,1605‘(0,]2,‘.(,3 0. 2
is incorrect. This problem has occurred because memory AlZ] is the ' LbE’ 5’ SO LA D9 ], A, R0, 2 08 st
same as memary C. : steps
A B c D E F In this program, memories are used as follows?
Af1l al2] AI3] al4] Als] z data
The content of memory C (Al2]} is decreased from 6 to 0 in steps of 1. .C g] c Ej} ¢ 5:3} c E;} C &5] ¢ {16] c 57] © i_(g}
Therefore, the content of memory A[2] is displayed as 0.
cl[9] chiol ¢11) ¢ 2] c13] c 14} C[15]
L M N Q P Q R
y data
cite] c[17] cl18] c[19] c(20] cl21] cl22] C [23]
S T u \Y w X Y zZ

Cl24] cl25] cl2e] cl27] ci28] cf{29] Ci30]
Z(1) Z(2) 2(3) z(4) z(s8) z(6) z(7)
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Example program 2
The same memories are used as in Example 1, but two types of memory.
names are used and the x and y data kept separate.

1T, A .,Defm, 7, .,
Lbl, 1, 0, ?,w»,c, [.A,}, 0,
R LAIL .,
Isz, A, 1, A =, 1, 6,= Goto, 2, ., Goto, 1, |,
Lbl, 2, 0, ¥, 5, — A ,?, - B, !,
B, =, @, =, Goto, 5,
Lbi, 3, ! B, =, A}=>Got04 -
Dsz, A, ., Goto, 3, , Goto, 2,
Lbl, 4, ©,R, LA, 4 Goto, 2, :, _
Lhl, b 92 steps
Memories are used as follows:
x data
c[1] cf2] cl3] cl4] cI5] cls] c[7] cl8]
D E F G H i J K
cl[9] clhio] cl11] c12] ¢ (i3] ci14] c[15]
L M N 8] P Q ]
y data
RI1] R[2] RI3] R[4] R{5] RI6] R[(7] RI[8]
s T U Vv W X Y ¥

R{9] RMo! ®RI[11] RI12] R3] RIi14] RIt5]
Z(31) z(2) z(3) z(4) z{(5) z{(6) 2{(7)

In this way, the memory names can be changed. However, since memory .1
names are restricted to the letters from A through Z, the expanded _

memories {[«czel 1) can only be used as array-type memories.
* The memory expansion command (Defm) can be used in a program.

Example: Expand the number of memories by 14 to make a total of 40

available.
Defm, 1, 4, SRTEPEN
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"2-9 DISPLAYING ALPHA-NUMERIC

CHARACTERS AND SYMBOLS

—

Alphabetic characters, numbers, computation command symbols, - etc.

- can be displayed as messages. They are enciosed m quotation marks

([ ) )

- @ Alpha-numeric characters and symbols
" @Characters and symbois displayed when pressed following :

[[1,k, m, u,n, p, 1, space,
AB C,DEFGHILJKLMN,
OPQRSTUVWIXY,Z

" . @Other numbers, symbois, calculation commands, program commands

0,1,2,3,4,5,6,7,8,9,
O I e T T
sin, cos, tan, log, In, ...

= % = = > <

A,.B, C, D, E,F,dhbo
Neg, Not, and, or, xor

I ¥, XxOn LOp-1, -

o () o] )+ ([ i) ), » (5 ] )

* Afl of the above noted characlters can be used in the same manner as
the alphabetic characters.

in the preceding example requiring an input of two types of data (x, y),
the prompt “?" does not give any information concerning the type of input
expected. A message can be inserted before the “?" to verify the type of
data required for input.

Lbl, 1, 2, 2,—= X, o, ?7,—=Y, [, .

The messages “X=" and “Y==" will be inserted into this program.
Lbl? 1 ¥ : ? ”) Xl =l ”I ? 1 —4}! x! : H
,,l Yl =l ,,l ?l M’l Y] : L
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i messages are inciuded as shown here, the display is as follows:
{Assuming that the program is stored in P1)

[Frog] 1 [ExE]

X=7
Y=7

10 [exg]

Messages are also convenient when displaying result in program com-

putations.
Example:

tbl, @, " N, =" 17— 8 ~¢C, |,
Q,— A
b, 1, 1,C,+, 2, G, 1, Frac, C, %, 0, =, Goto, 3,
L isz, A, L, C, =, 1,=, Goto, 2, ., Goto, 1, 1,
Lbf, 2, 1, X, =" 4 A A Goto, 0, ©,
Lbl, 3, 1,". N, 0,7, A Goto, 0

This program computes the x power of 2. A prompt of “N=7" appears for
data input. The result is displayed by pressing [BXE] while “X="is display- |
ed. When an input data is not the x power of 2, the display “NO"

appears and execution returns to the beginning for reinput.

Assuming that the program is stored in P2

70 steps

Strings

[Prog] 2 {EXE] N=7?

4006 [EXE] =

EXE 19,
N=?

3124 (exg] NO

N=7?

512 [exe] X=

EXE
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Prog] O 123+45
168.
85287
765.
968+125-65
1028.
Prog O
EXE 123145
168,
852—8Y
765.
968+125—-65
1028,
Prog 0

longer than 16 characters are displayed in two lines. When

alphabetic characters are displayed at the end of the bottom line, the
‘entire display shifts upwards and the uppermost line disappears from the

‘display.

ABCDEFGHI JKLMNOP

} After a while

168.
852—-87
765.
968+125—-658
1028.
Prog 0

ABCDEFGHIJKLMNOP
QRSTUVWXYZ
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4-10 USING THE GRAPH FUNCTION IN

PROGRAMS b o
: /)\}P

Using the graph function within programs makes it possible to graphica
ly represent long, complex equations and to overwrite graphs repeated|
All graph commands {except the trace function) can be included in pro
grams. Range values can also be written into the program.
Generally, manual graph operations can be used in programs withoy
modification.

Ex. 1) Graphically determine the number of solutions (real roots) that
satisfy both of the foliowing two equations.
y=x*— x*—24 x4 +80
y=10x—30

The range values are as follows:

A “d” can be input in place of the [EXE] key operation after the first
equation 10 suspend execution after the first graph is produced. To
continue execution to the next graph, press [EXE],

The procedure outlined above can be used to produce a wide variety
of graphs.

. The library at the end of this manual includes a number of examples of
" graph programming.

Range
Xmin:—1¢,
max 1@,
scl 2,
Ymin:=120.
max:150,
scl:50,

First, program the range settings. Note that values are separated from.
each other by commas “» . .
Range, (—), 1,90, 5 ,1,0,9,2, 5 ,{—-),1,2,0,+,1,5 0,5 ,5
1) _

Next, program the equation for the first graph.
Graph, X, «t, 4, —, X, =, 3, —, 2,4, X, %, +, 4, X, +,8, 0

Finally, program the equation for the second graph.
Graph, 1, @, X, —, 3, 0 Total 49 steps

When inputting this program, press after input of the ranges and_-:_;
the first equation. :

Range —10,10,2,— |
120, 150,50 '
Graph Y=XzY 4—Xz*
3—-24X*+4X+80

Graph Y=10X-30_
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FILE EDITOR =————
5-1 WHAT IS A FILE EDITOR?
TIAAA
) T | 2 .BBB
various types of files can be stored and recalied using the built-in File 7t 3:ccoc
Editor function which has a total capacity of 4,989 steps. 200D
_ .?_fff The display ilustrated above indicates that files AAA, BBB, CCC, and

DDD are present in memaory.

® File input when no file exists in memory
This procedure will be explained assuming that the following data are to
FILE be entered:

(Files are handled _ -
using filenames.) Filename: TRIANGLE
AREA=BASE * ALTITUDE=2

Any number of files, as (ong as the total number

of steps does not exceed 4,989, Confirm that the cursor {>__} is shown on the display, and enter the file-

name “TRIANGLE".

_ _ Qperation Display
@ File input - (RN EAE[ ] FILE EDITOR ————
The file editor mode is entered by pressing @, or by pressing ED” _ .
[5xE] or EDITOR” [E%E]. The following message is displayed when no file is E No file exist
present:
“ FILE EDITOR ———~ = >"TRIANGLE”
No file exist
Pl ':-1-' ~ Note that filenames should be enclosed in quotation marks. However, the
o : quotation marks at the end of the filename may be omitted.
Filenames are limited to eight characters in length, and anything follow-
ing the eighth character is disregarded. The first position of the filename
] ) dinthe | must be an upper-case alphabetic character. Note that this procedure is
Only the first four files already present in memory are displayed in i b different from that used for program computations in chapter 4. In the file
sequence in which they were input. . editor mode, alphabetic characters can be entered directly. Pressing the

key displays the character or function printed on the keytop. See
page 162 for details.
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o — PASSWORDS

¢ Pressing [eod [Exe] while in the filename input mode (see page139)

- causes either —Password— or — non-password — to appear on the
display for approximately two seconds. Each press of fone [ExF]

| causes the display to switch between these two messages. The

message — Password— should be displayed when a password is to
be assigned to the file, while —non-password— should be displayed
when a password is not necessary. The example in this section is
being performed under the - Password — status. To specify the
— non-password — status, the unit enters the file data input mode directly
after the filename is enterad.

e Even when — Password— is specified, a file can be created without
a password by pressing while the password input display is
shown. This will directly enter the file data input mode. Pressing

- while the password input display is shown cancels the filename and
password, and returns to the filename input mode.

® Passwords are limited to 126 characters in length,

@ Though different passwords can be assigned to different files, only
one password can be assigned 1o a single file.

] key after entering the filename.
NEw FILE

key in Password
if neediess

press "EYXE”

"AC” for QUIT

HKyory

/,\

The display illustrated above prompis entry of a password if required. |
in place of this display, the dispiay clears and the cursor is blinking i
the upper left, see the section titled: PASSWORDS. _
The password function keep private data secure by making it lmpossnble}
for anyone who doesn’t know the password to access the data stored |
the unit. A password is not essential for data storage, but here, the pass-;
word ABC will be registered for the sake of example.

Operation Display
(AN B] NEwW FILE

@ Data input to a file ‘
Operation Display
if needless AR EQ | CPEDEEE | AREA=BASE#ALT: TU
press "EXE” ) (s (] ppil Y M B @ B E | DE-+2:A¢
"AG" tor QUIT| e 1 21
1 {See page 162 for input keys)

Key in Password

T

EXE o

W\

Pressing [Exe] causes the display to clear and the cursor to move to the:.f-i.z_'
upper @ corner of the display. This is the file data input mode. E
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Pressing moves the cursor one line down from its current position to
indicate entry of the first data item.

Operation Display
EXE AREA=BASE*ALTITU |
DE+2

As many data items as desired can be stored in a single file, limited only
by memory capacity. The number of files created is also limited only by-:'.- L

memory capacity.

1 file
~——[EXE}
Contents limited
only by memory T
capacity e
—[EXE] Number of files limited only
[/ by memory capacity

File data items delimited by

142

Once file input is complete, press ($ displayed) followed by E to
return to the filename input mode. Entering END returns to the RUN

.- mode (see page 155).

Operation Display
(Ac] @ [exe] FILE EDITOR ————

1 TRIANGLE —%~

(ac) @ © O (X)) kk%k% MODE k%
sys mode .RUN
cal mode (COMP
angle :Deg
display :Norm

Step @

The “— % —" symbol following “1 : TRIANGLE" indicates that a password
has been assigned to this file.

@ File recall

To recall the file entered in the preceding example, first press @ to
enter the file editor mode (fillename input mode).

FILE EBITOR ————

TITRIANGLE —%—
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Now enter the filename assigned to the desired file.

Operation Dispiay

BT 3Ry RANNNGEL Y E TR

FILE EDITOR
1 TRIANGLE

>"TRIANGLE "»

A prompt appears requesting the password when is pressed. The

file is treated as a new file if the filename entered differs from that

actually assigned to the file, and NEW FILE appears on the display..

Shouid this happen, press and try entering the proper filename

again. File contents are displayed immediately after filename input when

the file has not been assigned a password.
Operation Display

EXE FILE EDITOR

] "TRIANGLE —#*—

>”TRIANGLE"

key in Password
HKovting

S

__*.._ :

Enter the password {ABC).

AREA=BASE*ALTITU
DE+2

A B o [ExE]
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The first eight lines of the file contents are displayed with the cursor lo-
cated at the upper leit if the password matches that assigned to the file.

~A-mismaliched password result in the display illustrated below:

ANBRD 1 TRIANGLE —%-—

>"TRIANGLE"

key in Password
*ABD
did not pass
Key in Password
Hietoy

s

" '_ In this case, try reentering the correct password once again.

Once the file contents are displayed, each press of moves the cur-
sor to the beginning of the next data item below the current location.

@ File editing

Data can be edited as required by first recalling the file in which the
data are stored (see: File Recall).

® Deletion
Move the cursor to the character to be deleted and press [BEL].

- @lnsertion

< 1
Move the cursor to the location of the insertion, press =]
to enter the insert mode, and then input the desired characters.

o Correction
Move the cursor to the character to be corrected and press the proper
Key.
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5-2 COMMAND FUNCTION

The command function is provided to make the file editor function easier:
to use. The commands used are different depending which file editor

mode (file name input or file data input) is being used.

(1) Filename input mode commands

Press [ [ to enter the filename input mode. Pressing & at this time *

produces the following display:

mmmmm HELP —————
D. Dump all File
F.: Free Bytes
DEL: Delete File
DELA. Delete All
except —*—=Fijle
E: Editor End
. file name top

This is called a “command menu”, and it is displayed until is re-

leased. The six commands shown in this command menu can be used . |
while in the filename input mode. (Actually, seven commands are pro-. |

vided in this mode.)
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.. # D command (Dump All File}

- Displays filenames of all files created using the file editor function. Only
. the first four filenames stored are displayed when the filename input
. mode is entered. Pressing D causes the filenames below those dis-
" played to scroll on the display. The speed of the scroll can be increased

by holding down [EX€}. The scrolling can be halted at any point by press-
ing [AC], while pressing resumes the scroll,

EX.
Operation

vooe] [0] ¥ [EXE]

Display
FILE EDITOR ————

CAAA
-BBB
:CCC
:bDD

Howro —

>D

2110y
22:vvy
23 www
24 XXX
251yyYY
26:.:2272
6143 Bytes Free

3
21N

The number of file editor steps remaining is displayed after the final file-
name listed.
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B F command (Free Byltes)
Displays the number of remaining steps available for file input,

Ex.

Operation Display
[ [EXE] 1 AAA
2.BBB
3.CCcC
4:DDD
>F
6143 Bytes Free

T

M DEL command (Delete File}
Deletes the file specified by “filename”, and is used to erase from mem- ¢
ory any files no longer required. g

Ex. Deletion of file under filtename “YYY".

Operation Display

pgom i a[EE 1T AAA
2.BBB
3:ccce
4:0DD

S

The message “Deletedi!” is displayed when the specified filename is
deleted, while "File not found” appears when the specified filename |
does not exist. The proper password must be entered following the file- . |-
name to delete files to which passwords have been assigned. Such a file |
- is not deleted if an improper or incorrect password is entered.
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B DELA command (Delete All Except — % —File)

. DELA deletes all files except those to which passwords have been
- assigned, while DELA * deletes all files, including those with pass-
¢ words.

Ex. Password assigned to filename “FFF” only.
Operation

ONERL FANEGE

Display
FILE EDITOR

P L

As mentioned above, using DELA* in the above example would de-
lete all files and cause the following display to appear:

FILE EDITOR

No file exist

M E command (Editor End)
Returns from the file editor mode to the RUN mode for standard calcula-
tions and graph display.

Operation Display
@A [Exg] ¥k MODE *kkk
sys mode RUN
cal mode COMP
angle . " Deg
display Norm
Step )
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@ ” (File name top)
Though not actually a command, quotation marks are used in command:
{o enciose filenames. As noted previously, the quotation marks at the en
of a filename may be omitted.

@ Fite data input mode commands

‘press [ [0 to enter the filename input mode, and input a filename (and
. password if required). The file data input mode will be entered if the
-“specified filename (and password) exists. Pressing ol FEosl at this time pro-

- “'uces the following display:

B » {PosHive integer) . HELP ——= 88
This command is not vhsted on the command menu, blft itis convgmentt AC: Command Mode
use when recalling files. Files can be recalled by simply entering thej ] ,
menu number instead of the full name. v : Video . Mode
Operation Display T: Top B: Bottom
n. Move n=—Lines
FILE EDITOR ———= 8. Search String
L: Long Search
1 AAA E: File OQOut
2.:BBB : . . . C
a:cce -:.__:The nqmper in the upper righthand corner of thIS‘ display (qommand
. ““menu) indicates the number of steps from the beginning of the file to the
A4LTEL.LIST current cursor position. This menu is displayed until is released. The
' seven commands shown in this command menu can be used while in the
2\ % “filename input mode.
- ANDERSON " M AC (Command Mode) .
Press [ifid, confirm "&" on dis- 03-583-4111 © Pressing while in the file data input mode causes “$__" to appear at
play and press @), COOK "the bottom of the display {indicating command ‘mode). Any of the follow-
0552-73-3111 ing commands can be entered while “$__" is disptayed.
JACKSON L
045-211-0821
JOHNSON
06-632—-2151

The proper password must be entered following the menu number to ac
cess files to which passwords have been assigned.
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M V command {Video Mode)
Returns from the command mode to the file data input mode.

Operation Dispiay
BON @G e frH T 2IRE | SMITH
= 0262~

e

pressed by mistake

SMITH
@262—3_'_

M T command (Top)

Moves the cursor from its present location to the beginning of the file:
The first eight lines of the file are displayed after this command is ex-

ecuted.

B B command (Bottom)
Moves the cursor from its present location to the end of the file.
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. # = (Integer) command (Move n-lines)
. Moves the cursor from its present location by the number (integer/nega-

tive} of lines specified by »n. The word “lines” as it is used here does not
refer to the physical lines on the display, but as a logical line. One logic-
al line is defined as being from the leftmost column on the dlspiay {at the
beginning of the file or following [EXE}) to the next occurrence of [EXEl. This
means that even though data may occupy three physical lines on the dis-
play, it is counted as one line if there is only one at the end.

Ex.

AAAAAAAA[EE
BBBBBBRBBBBBBEE
CCCCCCCCCCCCCCCO
C CCCCClexel
DDDDDDDDDDDDDDDD
DDDDDDDDDDODDDDDD
D D[EE]

E E E E[ExE)

In the display illustrated above, (EXE] symbols are added for the purpose
of explanation only, and do not actually appear on the display. Entering
[Acl3 while the cursor is located at the beginning of the above dis-
play moves the cursor to the beginning of the line of D's (4th logical line/
5th physical line). .

ARAAAAAAAA DDDDDDDDDDDDDDDD
BEBBBBBBBBBB (5e)fww | PODDDDPDDDDDBDDDD
CCCCCCCCCCECCCCCC | e | DD

CCCCCC = EEEE
DDDDDDDDDDBDDDDD |
DDDDDDDDDDDBDDDDD $3¢
DD

EEEE

Once a value is entered for n, the cursor will move n number of logical
lines each time is pressed. Assigning a negative value for n (indi-

- cated by [(=7], not () causes the cursor to move up by the specified num-

ber of lines. Assigning a value which exceeds the number of lines above
or below the current cursor position moves to the top or bottom of the

. file, respectively.
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# S command (Search String) -
Locates and displays the first occurrence of a data item which includes
the characters specified by the search element, with the cursor located

under the first character. See the L command for locating muitiple
cccurrences. The message “cannot find” is displayed if the specrfsed-

search eiement does not exist.

B L command (Long Search}
Locates and displays all occurrences of data items which include the

characters specified by the search element. The search can be halted at’

any point by pressing [Ac], and resumed by pressing (Bl The speed o
the search can be increased by holding down [ExE],

Ex. In the following telephone list, F indicating spaces and [EE] are__

included for explanation only.

JOHNSONE D

Q6—-632—-215 1[EE]

@ Locate the first occurrence of a telephone number beginning with

“045”.

Operation Display

[AC] & [P [T} ) (5] [BXE] COQK
0552-73-3111
JACKSON
045-211-0821
JOHNSON
06—-632—-2151
JONES
03—347—-4956
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. gLocate all data which include “03”.

Qperation Display
[AC] 18 [PHR ] (3) [EXE] $L03
ANDERSON
03-583~4111
JONES
03—~347—-4956
WILSON
092-011~-2603

Note in the examples given above that the search element is located no
matter where it appears in a data item.

M E command (File Out)
Cancels the file data input mode and returns to the filename input mode.

T END command
. Cancels the file editor mode and returns to the RUN mode ({5 [I).
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5-3 TAB FUNCTION

A tab function can be used to easily line up columns of data in the file _
editor function, Tabs are eniered using (2 spaces), {fax] (3 spaces),
and (4 spaces).

Ex.
=
v
A B ClExe]
[ 50 60 5 blexE]
2 42 33 4 2 [ExE]
3 56 56 4 8lexe]
4 48 bBY  63[EE
5 54 42 6.-8[exe]
6 67 55 59l
7 71 63 60k
A A
!@E@? !l 5@4

* &7 can be used to return the cursor to the column at which a fab key was"’-ff.- '

originally pressed.
* The tab function cannot be used after E@Ej is pressed.
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5-4 COUNTING THE NUMBER OF STEPS

The capacity of the file editor function is 4,989 steps. A step indicates a
unit of capacity for the storage of files, and the number of steps remain-
ing decreases each time a file is stored in memory. The current number
of remaining steps can be displayed using the F command in the file-
name input mode (see page 148).

Basically, commands are referred to as “1-step functions” and “2-step
functions”.

® 1-step functions: A, B, 1, 2, 3, Sin, log, Graph Y=, [E&xg], etc.
@ 2-step functions: Lbl 1, Goto 2, Prog 8§, etc,

Cursor mevement on the display is in units of one step. The number of

" steps from the beginning of a file to the current cursor position (exclud-

ing steps used for filename, password, and file management) can be
confirmed by holding down while in the file data input mode. The
number of steps used for the filename and password is equal to the total
number of characters in the filename and password plus one. File man-
agement requires one step for each file present In memory minus one
{i.e. a single file does not take up a step).
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5-5 INCLUDING PROGRAMS IN FILES

Besides data, the file editor can be used much like the program area for
the storage of programs. This feature can be used to store portions of a:
program using the file editor as' subroutines when the number of steps in-

the program area is insufficient.

(I Program storage

The programming procedure used with the file editor ke @) is identica.l
to that in the program area (M08 (Zi). The only difference is that a filename

is required when using the file editor mode. For the sake of explanation,
the same program used as the program area sample (surface area and . : |
volume of regular octahedron, page 92) will be entered under the file-- |-

name “OCT".
@M

T

(e} (2 ] (=)l X 0 2 (X1 [ 3 00 e} B (=2 ] (80T} ()
I2E3RKPH B[ w]3
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- The sequence noted above was used to enter the program in the prog-

~ ram area. Note the changes required in the following sequence for the
. file editor mode.

o (7] (7 10— 1Pl BY B [T 2)) | 7> A C 2X{ 3XAZ 4
) 3 0 ) 8 ) (59 (S )G [ | (283X A 203k
(7] 2 @ 3 X [ 1 e (5] 3 '

Once the entire program is input, enter END to return to the

RUN mode. Now to execute the program, enter Prog “OCT” while in
the RUN mode.

(P (] ol () (1 (@ o [E5E) YA OXT BXAZ A4
f2+8XA 3
$END

Prog "0OCT
?

Try entering a value of 10 in response to the prompt.

10 [&E] 7oA OX{BXAY 4
{2+3XA 23
$END

Preg "OCT
7

10
346.4101615
— Djsp =—
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The surface area is computed and displayed. Press to produce the

volume.

EXE 7+A2X3XAZ 4
TR+3XA 23
$END

Prog "0CT

?

10

346.4101615

(2 Subroutines
Programs stored in a file can also be used as subroutines (see page 121);
Such subroutines can be nested up to 11 levels, and exceeding this
generates an error (Ne ERROR]). A “Go ERROR” is generated when a file

is not present in the program area specified by Prog n, while a “File not
found” error occurs when the filename specified by Prog “filename” does:

not exist.

Ex. Write a program which selects either sin curve or cos curve using.

numeric keys and draw the graph.

In this example, the selection routine will be stored in the program._

area, while the graphs will be in files.

Set the range to the values Range
shown here. Xmin:—360.
max:360.
scl1:189
Ymin.—1.86
max.1.8
scl:0.5

Now enter the following program in PQ.

Lb;, 1: : y ?i -, A; . A, =, 1, %, Prog, ”, S, l, N, ”, : s A. =”2, %'.Z
Prog, 7, C, 0,8, ", 1, Goto, 1

This program executes the program under filename “SIN" when ié;
pressed, and the program under filename “COS8” when [ is pressed.
Write the following two programs in the files.
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‘471.4045208|

Filename “SIN"
CES, : ! Range’ (_)’ 3’ 6’ 0’ ' 3' 6' 0' 1, 1' 8! O, ' {_}? 13 Y 6| LI 1: N
6, », 0,5 ., Graph, sin, X, d

Filename “COS”
Cls, ., Graph, cos, X, 4

Press to return to the RUN mode after writing the programs.

(Fieg) 0 (] Prog 0

?

1 [Exe]

N
IRV RV

Pressing again returns to the key input mode and dispiays the “?”
prompt.

2 [Exe]

ANV
VARV
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_5t6 FILE EDITOR MODE KEYS

Key input in the file editor mode differs from that during normal operation:

to allow easier entry of alphabetic characters.

(D Direct ———— Entry of upper-case alphabetic characters
@ [sHiF] ————— Displays B and locks alphabet keys as lower-case:
‘'uniil pressed again. .
@ fr —————— Displays & and locks keys for input of commands/:
functions marked on key tops until pressed again, S
@ Displays ¥ and changes keys for input of commands/ - |
functions marked in brown on key panel. :
Ex.
Rnd
[o] @=z
rd @ - Z
Q=10
@ = Rnd
The following special keys should alsc be noted:
KEY FUNCTION CONDITION
3 (COMMAND INPUT) 1~ 4
Prog " {APOSTROPHE) 2
* 4
E2 e 4
ferant], [Renge], [6=7] Tab keys 1/2

The insert key | [f@i) indicates the insert location using a different symbol

for each condition:
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-7 FILE EDITOR ERROR MESSAGES

The following error messages appear on the display to indicate lmproper
operatlon

® Data Full !l

Displayed when an attempt is made to create a new file when the num-
per of remaining steps is insufficient. Use the DEL or DELA command to
erase unnecessary files from memory and reattempt.

@ jllegal command

“illegal” stands for “irregular algorithm” and is displayed when an
attempt is made to enter a command which does not exist. This message
usually indicates that quotation marks have not been used for a filename,
or an improper input key mode. Press to check command menu for
proper command and reattempt.

® illegal name

Displayed when an attempt is made to create a new file under a file-
name in which the first character is not an upper-case alphabetlc char-
acter or spaces are included. Change falename

@ cannot find

Displayed when element specified in & command or L command cannot
be found.

@ did not pass

Displayed when an attempt is made to call a file and entered password
does not match the password aseugned to the file. Enter proper pass-
word.

'
L Fi!e not found

ter gr74 non-existent filename or to call a non-existent fllename using a
subroutine. Use D command to confirm filename and reattempt.
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USEFUL OPTION




divisions.

(D Data print function

(@ List function

@ Graph copy function

: (Graphic printer only)
@ Plotter function

{Plotter printer only)

The FA-80 interface unit provides even more performance from th |

x-8500G. No other option besides the FA-80 should be used wit
the fx-8500G.

The FA-80 is equipped with a printer interface which allows printout..
of computation resuits, program lists, and graphs. Either a Centronics

standard printer or plotter-printer can be connected.
Suggested printer: CASIO FP-40
* When using a plotter-printer, use a CASIO FP-100.

The casselte interface of the FA-80 allows connection of a cassette;':

recorder for saving and loading programs created on the fx-8500G.
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5-_-:-"5':1 PRINTER INTERFACE

"' A Centronics standard printer or plotter-printer can be used to print out
- programs, or graphs. The print functions are divided among four major

« Alphabetic characters
* Numeric values

* Computation resuits
¢« Memory contents

* Single program list

» All program lists

* Memory lists

e Statistical data lists

* Graph range list

* Single file list

= All file lists

» Giraphic screen copy

* Single graph

+ Multiple graphs
s Lines
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@ Data print function -
Data can be printed out by entering (5] data [ExE].

® Special character table

The following shows the printout for 1x-8500G characters that are not in-__f:.'g'

cluded in the ASCH code character set.

DISPLAY PRINT DISPLAY PRINT DISPLAY PRINT
3 E ¥ Cur T Mx
X * \a {10~ g My
+ Vd a ’ xon SDxn
A v Disp " Pi Yon SDyn
2 2 o deg Xt SDx
sin”! arc sin r rad YO et SDy
cos™! arc cos g gra A a
tan”! arc tan = = B b
sinh™! arc sinh = = 3 Ex
cosh’ arc cosh S <> ] Ey
tanh™ arc tanh = = # micro

x* X A DT* Dt — —>

7 Root cL* of

i Sqr —) ()

! 1)

Hexadecimal values are printed within curly braces.

* Actually not displayed

(D Data print
Data which can be printed are alphabetic characters, numeric values;
formulas, and variables. Alphabetic characters are printed ieft flush;
while numeric values are printed right flush. Aiphabetic character strings

for printing are enclosed in parentheses.
Ex. ABCDE (Alphabetic character string)

Erint
[57) i " ABCDE” [£€]

ABCDE
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Ex. 1.23X10° (Numeric value)
(ans) 1.23 (€] 99

j 1.23E+99

Ex. 123+-sin 30° (Formula)
123 B (3] 30

[ : 23.5
Ex. Variable A contents (Variable)
A (A=10)
18.

@ Chaining data

Multiple data items can be chained for continuous printing as follows.

1. A linefeed is output for a comma used as a print data delimiter.
Print data, data, data, . . .

Ex. )
(5] (ane) 123 (8] 5] 123 (5977 () 1 23 (E5E]
123,
123,
123,

2. A 16-character space is allocated for data items delimited by a semi-

colon. Spaces are inserted when the actual data item is less than 16

characters long.

Print data; data; data; . . .
Ex, o
- 123 (57 (3 123 (67 (] 123 (66

16-characters 123 ) 123.
123.
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@3 Tab function

The number of spaces entered by the tab function during printing can be

specified.
Print {n’> data ...
Htems).
n=integer in range of 0=n=80
Print [ =] data, data, . .. .
of each data item.
Ex. Print1,2,3

1.
2.
3.

Print <1> 1,2, 3

space

.

2.
3.

Print [11 1,2, 3

$pace

Ul

2.
3,

@ Carrier return/line feed command
Carrier return/line feed can be entered as required.

Print [Exe]

Carrier return/line feed can be embedded in data chains by including the Prant
 command {delimited by colons) between data items.

. Single line feed

170

n spaces from beginning of line. Applied only
to the first data item (in the case of multiple’

. Used with multiple data items to
specify n spaces from the beginmng_

_ 2 Memory list
- 3, Statistical data list » Single-variable statistical data

Ex. Print 123, 456 . Print . Print 789

123.
4586.

789.

i List function
“ The LIST command is used to print out a program fist, memory contents,
“ or file contents. List is composed of the following five functions:

1. Program list < Single program

+ All programs

* Paired-variable statistical data

" " 4. Graph range list

5. File list = Single file

+ All files

. *One space must be included following the LIST command.

*4L." can be used as an abbreviation of “LIST". In this case, a space is
not required following “L.”.

o *The LIST command cannot be used within mullistatements or in a

- program.

-

(D Program list
" ®Single program
- The list for the program stored in a specnfted area can be printed.

LIST ., "title ” Prog = (n==integer in range of 0=n=0)
paca

- Titles assigned to programs are enclosed in quotation marks. Titles may
: be omitted.
. * A carrier return is output to the printer wherever a carrier return or dis-

- play command (4} is included within the program.
All programs

-Lists of all programs currently stored is printed when the program area is
not included in the LIST command.

LIST ., "title " Prog

Space
*Entering a wrong argument in the Base-n mode causes the erroneous
part of the argument to be printed out enclosed in curly braces.

(Titles may be omitted.)
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@ Memory list
Specifying the M option produces a printout of a memory list.

LIST _, "title” M

paca

* Printout in the Base-n mode is performed using the proper notation for
each value. The message “out of range" is printed when a value is out-
side of a range of the specified notation.

(3 Statistical data list
@ Single-variable statistical data list

Prints basic statistics for data input in the single-variable statistics modes._

(SD1, SD2). In this case, S must be specified after the LIST command.
LISTL__J "title " S

$pace

{Title may be omitte'd.)

* The statistical memory (frequency memory} contents are printed in 'the“-'-’-

SD2 mode.

* The message “cannot calculate” is printed when the required statistics

are not present.

@ Paired-variable statistical data list :
Prints basic statistics values for data input in the paired-variable stat|s~
tics modes (LR1, LR2). In this case, S must be specified after the LIST
command. 0

LIST e " title " 8

Space

* The message “cannot calculate” is printed when the requrred statistics
are not present.

* Aftempting to print statistical data in any other mode besides the stae

tistical modes (SD1, LR1, SD2, LR2) results in a Syn ERROR.

@ Graph range list
Specifying R after the LIST command prints the currently specified graph
range.

LIST _ "titie " R (Title may be omitted)

Space
* Attempting to print the graph range list while in the Base-n mode r
sults in a Syn ERROR.
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(Titles may be omttted )'

(Titles may be omittéd.};

® File list

# Single file list

Specifying a filename prints out the list for the specified file.

LIST & *filename ¥ E

o Filenames are enclosed in parentheses.
oAl file list

. Lists for all files present in memory are printed when the filename is
' omitted.

LIST L E

Space

*List cannot be produced by files to which passwords are assigned
(indicated by — % —).

M List samples
1. Single program list

¥x% Prog B xxx 20 steps Program area and
Tit le » OCTAHEDRON w_—_—__l% number of steps used
~—Title
Mcde @ COMP

Computation mode

-2 12%8qr 3%A2 DlSD————]
Sgr Z2/3%Ax"3 ’

Program contents
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ist 3. Memory list
2. All program lis a. COMP mode
-—=2 BY—t—Number of steps use
PROGRAM LIST  total steps 65— e x%% Memory List *t4
T4 : OCT.19 Title
itle defined memories --> 25%m—Wm~Numberufmemories
*¥¥ Prog @ *%% 28 steps A= 15. defined
. B = 24,
. c = 18,
Mode : COMP b0 D = o5 |
?->A:2%8ar 3xA"2 Disp HW%
Sqr 2/3%Ax"3 ' U= 37,
Vo= 1e.
%% Prog 1 %%% 28 steps W o= 35,
X = 36.
Mode : COMP P v = 4.
7 = 51.
7?->A2%8qr 3%A"2 Disp
Sqgr 2/3%Ax"3
b. Base-n hexadecimal mode
¥% P ¥kt 25 steps
¥ rog ? ster ¥k% Memory List sk
M : MP
ode oo P2 defined memories --> 26~~—MMMWMMW§ngmnme%
. efine
Lbl 1:7?-DA:8gr 3%A"2 Disp M?de é@gg;g@E e Hexadecimal mode
Sqr 2/12%Ax"3 Disp A = :
'egto { i ' B = 02088218
) C = BBBL2BRBA
P3 D = pRBEee1g
Xk P 3 ¥%% @ st
res it : E = 00PB2YGI
x%% Prog 4 #%% B step b reeedeery
R S R ——
) _ S = BBRBEB2L
¥¥%x Prog 5 %% © step T = PEOBRGIE
U = peoeag’s
%% Prog 6 x%% 0 step V = DB20Eg13
) W = 2Baprs23
*¥¥* Prog 7 ®%x B step X = PB2PRg24
, Y = ZRB2EE2E
k% Prog 9 ¥x%% @ steo ) ps '
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4. Single-variable statistical list

*%% Statistics *xx%
Title ¢ TEGT

Tite

n = 8.

Sx = 427.
Sx"2 = 22805,
Mx = 53.375
SOxm = 1.316896719
SDx = 1.487885953

Sum Ex

Sum of squares Tx?

Mean £

5. Paired-variable statistical list

%% Statistics *k*k¥

Title @ LENGTH

n = 5.

Sx = 188.
Sx"2 = 22588,
Sxy = 181028,
Sy = 5043.
Sy~2Z = 5886451 .
Mx = 26.
S0xn = 7.871067812
SDx = 7.88562415
My = 1988.6
SDyn = 4,829888336
Shy = 4.58550213
a = 897.4

b = 8.56
ro= B.982667368C

Standard deviation
ol

Title

Number of data Hems 257

x sum Zx

2 sum of squares Zx® |

Sum of x and y pro-

ducts Zxy

y sum Zy

y sum of squares S¢%

x mean

x standard deviation
xon

x standard deviation
Xt

y mean §
y stanclaré deviation -

yar

y standard deviation
Yaa

Constant term A
gegressian coefficient

Gorrelation coefficient:

r

6. Graph range list

Number of data iteras 2

Standard deviation g» _:

¥*%% Range List **%

Title

Xmin = -3608.

max = 368.

s¢] = 188,

Yminn = -1.56

max = 1.6

gcl = 8.5

. Single fite list

FILE LIST ~-—-
File name TeEL . .LIST
ANDERSON f3-583-4111
CO0k B552-73-3111
JACKSON BAS-211-8821
JOHNSON BH-632-2151
JONES B3~347-4856
COLLINS Bi1-231-2343
SMITH B45-912-34586
WILSON B9z7-811-2683

Title

Filename
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8. All file list
FILE LIST ———
File name : TEL.LIST Filename
ANDERSON g3-583-4111
GOOK pP852-73-3111
JACKSON P45-211-8821
JOHNSON Bs~632-2151
JONES 03-347~4956
COLLINS 911-231-2343
SMITH 045-912-3458
WILSON pe2-a11-2883
File name SALES Filename
A 1588
B 2358
c 8930
D 5480
E 32060
F 7480
File name SECRET — %~ Password file

B Graph copy functions

Qopies of graphics shown on the dispiay can be printed out using a Cen:
tronics standard graphic printer. The four following types of copies are possible.

1. Normal copy

2. Framed copy

3. Reverse copy

4. Vertical enlarged copy

* The copy commands cannot be used with a plotter-printer.
* Copies of text cannot be printed.
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(D Print density specification

. The graph print switch is used to specify one of two densities for graph

copy.

N: Seits graph printout at same dot configuration as used on the
graphic screen (96 X 64). A singie screen dot is actually repre-
sented by four printer dats.

HD: Sets graph printout to use double the number of dots on the dis-
play (192X128).

* The display is the same in the N mode and HD mode. However, the
HD mode is sef internally for double the density of the N mode, mak-
ing printout comparatively slower,

@ Graph copy procedure
The Print command is used to produce a copy of the graph currently
shown on the display.

a. Normal copy
Prints a copy of the graph currently shown on the display as it is.

Print—G
* The minus key is used to enter """

b. Framed copy
Prints a copy of the graph currently shown on the display, and en-
closes it in a frame.

Print—GW

¢. Reverse copy
Prints a reversed copy of the graph currently shown on the display.

Print—GR

d. Vertical enlarged copy
Prints a copy rotated 90 degrees of the graph currently shown on the
display. The printed copy is approximately twice the size of the other
type of copy.

Print—GS

° *The copy commands can be used within programs.
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Print—GS
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4. Vertical copy

sin)

o
B
A

Print— GW

B Graph copy samples (Graph y
Print—G

3. Reversed Copy

1. Normal copy
2. Framed copy
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@ Graph print density
The print density of the print graph can be controlled by combinations of
the display graph density and print graph density specifications.

1. Display: N
Print: N

2. Display: N
Print: HD

3. Display: HD
Print: N

182

_ Print: HD
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B Plotter functions

Graphic screens can be printed out using a plotter printer. The p!ottef
printer makes it possible to produce copies of graphs almost as soon ag
they are displayed. The three plotter functions are as follows: :

1. Single graph print
2. Multiple graph overwrite print
3. Line print

* Plotter functions cannot be used with a graphic standard printer.
* Text cannot be printed.

(@ Single graph print
Single graphs can be printed as displayed.

Print Graph expression

Ex. Prmt Graph y— s:n x

\/

{2) Multipte graph overwrite print
Multiple graphs can be overwritten by specifying muitiple expressmns
separated by semicolons.

Print Graph expression; Graph expression . . .
Ex. Overwrite Graph y= sin x and Graph y=cos «

Priat
[588F7] [ Ans] [ereen] (sin | e EE] (SiFT] (2] [Greon] [cos ] el E] [EXE]
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AN SN/

- (® Line print
Piots two points on the display and prints a straight line connecting the
~ two points, along with axes.

Print line

Ex. Print a line between coordinates (99, 1} and {— 90, — 1) for the
graph range listed below.

Xmin: —360 90 [ [1] 1

max: 360 (G posl (=1 90 5 [ [T 1 (B
csl: 180 rsiT) (Do [B5E).

Ymin: ~1.6

max; 1.6
scl: 05
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B Print mode
The print ON mode makes it possible to print out input characters and
computation resuits without using the Print command. Each press of (oo

switches between the print on and print off modes. The current sta- i 5

tus of the print mode is displayed on the bottom line of the dispiay for
approximately two seconds after the mode is switched.

Print on mode Print off mode .

-~ Print on —— e Ppjnt o ff e

EX.
(Print on mode)
123 X 456

123%456
56088.

In the statistical modes (SD1, LR1, SD2, LR2), entered data are printed

followed by Dt, while deleted data are printed followed by Cl.

Ex.
123 [57]
456 EL]
Dt
123 123.
45601
456,
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Error messages are printed to indicate when errors are generated during
printing.

Ex.
123 5 0[]
123/8
Ma ERRCOR Step 5

B Pen color specification

The pen color for printing can be specified when an MSX graphic printer
or plotter-printer is being used.

1. MSX graphic printer

One of eight different colors can be specified,

n=1 Black 5 Yeliow
2 Blue 6 Purplish red
3 Green 7 Agua
4 Red 8 Red

Print— =n

* The minus key is used to enter “—”,

2. Plotter-printer
One of four different colors can be specified.

n==0 Black
1 Blue
2 Green
3 Red

Print— n
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6-2 CASSETTE INTERFACE

Programs and data can be saved to and loaded from cassette tgp@s for
storage. The following three commands are used for these operations.

SAVE: Records programs or memory contents from computer 1o cas-

sette tape.

LOAD: Loads programs or memory contents from cassette tape to.-

computer,

VERIFY: Confirms proper SAVE operations by checking whether data_
saved to cassette tape are identical to those in the compu- -

ter's memory.,

B Command formats
® SAVE

Format

Funciion

. @LOAD

Format Function

LOAD oy * filename " Prog n l.oads program specified by filename which
is stored in file saved using SAVE “file-
name” Prog from cassette tape to program
area n. “already exist" error generated and
load not performed if program already ex-
ists in area =. Performing load for programs
saved using SAVE “filename” Prog, loads
the first program in the file. Filename may
be omitted, and n= integer in range of 0=
n=9,

L.C)A!)Slmeje " filename " Prog Loads programs in file specified by file-
name from casselte tape io lowest free
program area available. “Area Used!!” dis-
played and further load impossible when
number of programs exceeds available
areas. Filename may be omitted.

SAVE L * filename " Prog n
pace

Saves program in program area n {0 cas-
sette tape. Filename may be omitted, and »
= integer in range of 0=n=0Q

SAVE s " filename " Prog
pace

Saves all programs present 1o casselle
tape. Filename may be omitted.

* With the two formats above, program load to available areas is performed as
long as total remaining memory capacity is large enough to store the program
being loaded. Load is terminated at any point where total remaining memory
capacily is insufficient for the next program to be loaded, even though a prog-
ram area is available.

SAVE & " filename " M

Saves memory contents to cassette tape.

Filename may be omitted.

SAVE o " message "
pate

Saves specified message (16 characters
maximum) to cassefte tape. Usually used

for dates or remarks.

SAVE & " filename " G
paca

Saves currently displayed graphics along

with graph range to cassette tape. File-_"'-

name may be omitted.

SAVE e " filename " E
pace -

Saves file specified by filename to cassette
tape. Omitting filename saves all files pre- |

sent. “File not found” error generated when
specified file non-existent.

LOADS%&;G ¥ filename " M Loads memory contents specified by file-
name from cassette tape sequentially, start-
ing from computer memory A, “already ex-
ist” displayed and LOAD operations termin-
ated when data aiready exist in computer
memaory. In this case, clear memory con-
tents and attempt load again. If the number
of memories on tape exceeds that available
in computer, load is terminated after all
computer memories are used. Filename
may be omitted.

SAVESW " filename " A
pace

Saves entire RAM contenis io cassette

tape. Filename may be omitied.

LOADsk;éa " message ” Loads specified message from cassette
tape. Message must be enclosed in guota-
tion marks.

* 0" is displayed when SAVE operations are complete.
* A space must always follow immediately after the SAVE command.
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LOAD i "filename " G

Spsee cassette tape. Any graphics displayed be-
fore load operation are deleted and re-
placed with loaded graphics. Loaded
graphics can be viewed by pressing
after load operation is complete. Filename
may be omitted.

l,_();l!.D“inT“_:.a * filename " E l.oads file specified by filename from cas-
sette tape. Filenames of recorded files dis-
played until specified file located on tape.
Omitting filename sequentially loads files
from cassette tape in the order they are
stored. First file located is loaded, and
LOAD operation suspended until is

pressed,

Loads graphics specified by filename from |

Performs parity check between currently
displayed graphics and graphics stored on
cassetle tape. Filename may be omitted.

VERIFY & " filename " G

Performs parity check between file con-
tents specified by filename and file on cas-
sette tape. Filename omitted to verify file
saved without specifying filename.

VERIFY . " filename " E

Performs parity check between RAM ocon-
tents of computer and RAM contents of
cassette tape. Filename may be omitted.

VERIFY s " filename " A

LOAD L " filename " A Loads RAM contents specified by filename
pate

omitted.

from cassette tape. Filename may be|::

* 40" is displayed when LOAD operations are complete.
* A space must always follow immediately after the LOAD command.

@ VERIFY
Format Function
VERIFYS.__; " fitename ” Prog »n Performs parity check between program
paca

omitted.

stored in program area = and program |-
stored on cassette tape. Filename may be|

VERIFYSLJ ” filename " Prog Performs parity check between program
pace

cassette tape using SAVE “filename” Prog.
Filename may be omitted.

stored in memory and program saved to

VEﬁEFYS._.; " filename " M
P memory contents and memory contents
stored on cassette tape. Filename may be
omitted.

Performs parity check between ocurrent

VER!FYsu " message " Performs parity check between specified
P message and message stored on cassetie
tape. Message must be enclosed in quota-

tion marks.
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*“0." is displayed when VERIFY operations are complete.
* A space must always follow immediately after the VERIFY comimand,
* The abbreviation VER may be used in place of VERIFY.

M Filenames

" Filenames are saved along with the programs and memory contents to

which they are assigned. Therefore, specific programs or memory data
are loaded by specifying the filename with the LOAD command.

* Filenames must be enclosed in quotation marks.

* Filenames are limiled to 16 characters in length, and the first character
must be an upper-case alphabetic character.

* Spaces cannot be used within filenames.

* Executing the LOAD command without specifying a filename loads the
first data on the cassette tape with the same atiributes.

* A “tvpe mismatch” error is generated when an atternpt is made to foad
data with the same filename but different atiributes.



B Command displays
@ SAVE

SAVE executing
—= Pragram -~
-— Memory ——
—— Graphic ——
—— Editor —=—

@ L OAD

LOAD executing
ABC
—-— Program —=
-— Memotry —
—— Graphic =——
—-— Editor ——

Filename —

® VERIFY

VER executing
—— Program —-—
—— Memory —-—
e Graphic =-——
—— Editor —

192

+ Program
+ Memory
+- Graphics

+ File

* Shows attributes being:

saved.

* Shows filename and attr]
butes being loaded.

# 4 — — " displayed when .

filename is nof assigned.

* Shows altributes bei_h_
verified. '

6-3 OPTION ERROR MESSAGES

.. The following error messages are displayed when improper operation is

attempted using a printer or cassette recorder via the optional FA-80 in-

< terface unit.

- M Printer

. (D170 ERROR

- Improper connection to the FA-80 interface unit. Switch computer power
-+ OFF, and disconnect it from the FA-80. Carefully reconnect the two units
- and switch computer power ON again.

- (@ PRT ERROR

. Print command sent from computer while the printer mode switch is set
“to LOCAL. Set the printer mode switch to ON LINE.

| Cassette recorder
- (D Already exists

Attempt made to load to memory which already contains data or to load a
file with a filename which already exists in memory. Perform the memaory

all clear operation or delete the file with the same filename before
foading.

@ No contents

Attempt made to perform program save when nothing exists in the prog-
ram area.

@ Read ERROR

Tape stopped during LOAD or VERIFY operations, or tape being used is
defective. Reattempt LOAD or VERIFY operation.

@ Area used

Attempt made to perform program load when program areas PO through
3__P_9 are aiready full. Delete unnecessary program.

® too large size
Program, file or memory capacity smaller than data being loaded. In-

crease available memory by deleting unnecessary programs or files.
® Verify ERROR

Attempt made to verify data with same attributes but different contents.
Check computers programs, file, and memory contents,
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@ type mismatch

Attempt made to load data with same filename but different attributes..

Confirm attributes of specified filename or check tape counter.

# LIST command
(I cannot calcuiate

Printed when an attempt is made to print statistics without entering re :

quired statistical data.

@ out of range
Printed when a value in memory exceeds the digit limitation (i.e. data en-

try in Base-n hexadecimal mcde and memory list in binary mode). Con-:

firm memory contents.
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PROGRAM LIBRARY

® Always check the number of remaining steps before attempting to

| ®The library is divided into two parts: a calculation section and a
| ®Tomake programs in the graph section easier to follow, +* is used

" @ Press the Graph key whenever “Graph” appears within a program

- @I it is necessary to specify a calculation mode {e.g. Base-n, SD1)

{Priar to use>
store programs.

graph section. The calculation section shows only answers, while
the graph section shows whole displays.

to indicate carriage returns. The key should be pressed
wherever « appears (+ does not appear on the display).

{(Graph Y = indicated),
in a program, be sure to specify it after pressing (WRT

mode).
Then start programming by pressing [EXE],




CASIO PROGRAM SHEET

No.
Prime factor analysis 1

No. 1

Number
of steps

5
=
=
et
|

Program for
Program Notes

Mcii @@ 1 i Lo e
- RIS SN SN NN S U S SN SN S S S 2
Desoription Loli @ : i " iMiM i il ALY G2l ] 15

Lbl |
Goto |
Lbi |

Prime factors of arbitrary positive integers are produced.
For 1<m<1G%*
prime numbers are produced from the lowest value first. "END" is displayed at

fzidiairi2iatal i l=0] s 30
0L O O Z
P Fract AT+ 12 ) P 0 i Gml 1) 48
SIS S NS NS N O N A 52
: AR AR 62
P iFracl (P A B 77
] ST N N S 84
10/Lbl: 5 : P iB o iget 4l b %
1lpi 6 0 i X iBi-—{Ai=i0: g7 111
HER I e e 115
Bilbti 71 : i i diAi Bl A D iGool 30 0 129
EARES - S A S [ S S S R T A N A 134
Bilbl: 810 " EINIDI " diGwl @ p i 145

the end of the program.

Lol !
Lbii

Overview?
m is divided by 2 and by all successive odd rumbers (4 =3, 5, 7. 9, 11, 13,...} to

wlwlminlslwirot—
Biwii|mjo|l—|e

check for divisibility.
Where d is a prime factor, m; = m;~/d is assumed, and division is repeated unti}

il =4

o

o>
I
=
> mid|w
2w
(=3
mie e 0l
3
2
(=]
oo

Example 1
119==7X17
{27

©
b

L 234567R90=22 X 3 X I X5 X 3607 <3803 ; : :
) 16 : ! : ! : :
<3 : : S— Lo
987654321 =3X3X17X 17X 379721 i : - P P
18 5 P o
Preparation and operation 19 : ; : : : ! !
@ Slore the program writtens on the next page. . 20 : : : : = : :
@ Execute the program as shown below in the RUN mode (WO5E D). : : : : : H
21 : ! P o
Step Key operation Display Step Key operation Dispiay I P ; H ; ; ;
1 0 M ? 1 EXE 3803, 1 B : 5 E
' 2% ; : : N
119 7.0 12 EXEll END : : ; —
EXE 17.1 13 EXE[l M ? : i § T
EXEJ| END 14| 987654321 3. ; SRR
EXE|| M ? 15 EXE 3.9 m" ”

17.f
17.
(Gtter 12)379721. |

seconds

2. 16
317
3. 18
5019
i0 BXe]| (Afer 74} 3607. || 20

seconds

1234567890
EXE

mij{miiim
it
mijjim:;im

m

>

m

SR AR

END

Wi~ @] ] P
£
b
T

Memory contents
Oimim{igiojlo|x

m
>
m

SRl ion|io

Z 2 | Rm =

197




CASIO

PROGRAM

SHEET

Program for

Greatest common measure

No.

Description

integers ¢ and b.

{Overview?
ng== max (al b))

ny=min {al, 6]}
Hy-2

Ry ™ Ay Hy—1

Hpey

=2, 3. ...

Example
When

<13

a =238

b =374
|

¢ =34

Preparation and operation

(2>
o =23345
b =135
|
¢ =1015

@ Store the program written an the next page,
@ Execute the program as shown below in the RUN mode (M58 ().

For lal. 5] <107, positive values are taken as <10"

If n, == 0, then the greatest common measure {¢} will be ny—).

3>
@ =522952
b =3208137866
H
¢ =098

Euclidean general division is used to determine the greatest common measure for two

No.

[=3
&

Notes

i

'

E3ry

{Abs!

EAE“”EGOIOEZE

fc

P B

ng?
DE

L

§=> EGoloE 3

e~ sl i —

L C |

—h !

iy

iﬁflgﬁolu§1

Step Key operation

Display

Step

Key operation

Display

A?

[prog] 0 [Exe]

—_

1

238

B ?

12

374

34.

13

A?

14

B?

23345

15

9135 [Exg]

1015.

16

A?

i7

522052

B?

18

W] oo~ O | D bW

3208137866

098.

19

Memory contents

o

20

@, hy

b, #1

e

&~

DT 0w

=R m =

(e R R - -R N s B . N e N .e

198




CASIO PROGRAM SHEET

Program: for

No.
Definite integrals using Simpson’s rule 3

Example

Description

b k
1=—‘[ Jladdx =gy ot dly ctyst oty ) T2ty ot Y a—2) Ty ol
b ~a

2m

h ==
The right-hand portion of the above equation can be transformed as foliows.

h "
1 =g ly 0"'[«3 {4y o1+ 2y 20} =Y 2}

Let f(x}=m
(1 a=0.b=1,2m =10
v
im]omdx~(}.7853981537
(2)a=2,b=5, 2m =20

s 1
1= ]2 —r e =0.2662526769

Preparation and operation

@ Store the program written on the next page.
@ Execute the program as shown befow in the RUN mode (858 ).

No,

Program

Notes

Number
of steps

26

27

42

54

69

74

83

97

:gwmwmmaummi%

104

]

Qie|0 0
|

17

ot
W

123

Py
i

125

15

Totai 136

steps

Step

Key operation Display Step Key operation Display

—_—

[Progl O [EXE]] A ? 1

B? 12

0 [exe]

1 [exe}

2M 7 13

@.7853981535 | 14

10 [EXE]

A? 15

B? 16

2 [exe]

2M 7 17

5 [Ex]

0.2662526769 | 18

20 [exe]

Wl i~ ||| b PN

i9

i
[oved

20

m {Number of repetitions)

N e | =

Memory contents

Zm

200

O WMLy io  w e

CisSlivimiDIvO

201




CASID PROGRAM SHEET

Ko,
&« Y transformation 4

No. 4

Program for

Program Notes | (e

boii 1 i imip ety i, iy iaipisig 15

IR S N N N N 129

Example ISh <2y 138

1
Desecriptian a R b &R 2l m i i N b 20
W/ R 3 N—Zﬁ%‘GatoQ Nm%lm‘?(iotoi 34
- Ry Sl LT N T T T Vet L0 LA TS SO N S N 43
— i s[Tieizie 0wl z
¢ 6l " iRidi=i"ipiwigii 1o b 81
1) Dy 2) Y=o 7lai+iBi+ici=ipii i b i i b 69
¢ o RiRg o = RuRstRsRoF ReRy 8l "iRi4i=i" AiAaixXiBi+iDid]l [ | 81
*“Rit Ret+ Ry ' Rs g|”iRisi=i" digixXici+iD 4] [ | 93
R feRs 0, o Raa T RsRs +ReRs o " iRi6 =" diAixiCi+(D 4] | °| 105
5TR 4 Rak Ry 2 Rs 11 Goto v ‘ 108
Re=g Rs-Ry Ry RyRs+ RyRg+ReRy ' : 111
v Rt Ry = R 13| " =i iri-ied s 120
i i F :
| i»ia
H e

[

| o

=2
—jwjminiX|im il |niaivid|nzlo

4
5 ?
6 LR R N N T N D
Ry=12(82) R,=100{(0) 6] E XiIFi+{FiXiGi-t GiX EimiHi:] 152
Ry=47(02) Ry=150{0) 7|7 TRl (=i idini+ciF 4 i i i 162
Ry=82(0) Re=220(02) Bl 7 Ri2i=i"idin i+ a 41 ¢ T 1 i 9
Preparation and operation 18] # 3i=!"  giHi+iE 4i i P : 182
@ Store the program written on the next page. T : } T ' ; : : :‘ ; ;
_ ®Execute the program as shown below in the RUN mode (058 (T1). 261 Goto - R S T 184
21 : HE: Eoor
Step Key operation Display Step Key operation Display ; % : : : ; H : : H
1 [Prog] O [EXE]{ DY 1,Y=D:27 { 11 EXE]| DY :1,y=DI20} B 5 P P
: | oL or NEEEE
1 [Exg]ll R1=? 12 2 [exe]| R4=7? 25 — : —
12 [EXE}| R2=? 13 100 {EXEl] R6= ? . 26 o , ;
' 27 : : :

47 [EXg)| R3=? 14 150 [EXe| R6=?
82 [Exe]| R 4= 15 220 [BXE]| R1=
4.1 16 EXE]|  466.6666667 ]
R2= :
318.1818182
R 8=

R: H| RyRs+ RsRg+ ReRy
Ry [
Ry
Ri+ Ra+ R3
Ry
Rs
Rg

mi o im
i
migjm
m
>4
[nal

R He= 17
27.33333333 | 18
R 6= 19
6.978723404 || 20

m
<
m

m
>
m
NP e | S

wloolwiomlo|alw|n
Memory contents
Oimimiw|ole| =

m

<

m
[k
>
m

ZlZ i =
SR |wlmloiwio}

708,

—
<2
m
>
m
m
<
m

For judgement

202 203




CASIO  PROGRAM SHEET No. s

Program for Na.

Minimum loss matching 5 Number

' i ' i ' . : . of steps
p=ivir iy s B b D 9
P=ivirieiz i b b 18
‘ AL 2
siiivi+iz 4
B (8- 59
LRI A 66

Notes

g
=

- (=]
-

)

™
o}

(e}
™
=3}

3

Description

Calculate R, and R, which match Zy and Z, with loss minimized. (2032}

AW

Zo—> SRy, =2,

Wimi~Nidmitiesiw]ra] -~

Fg I R R
|
B ..
o
B

mlm o~ lwm X~ INiN
fav]
[~
X
&Nl
A1
4]
+|w
—

R1=Za 1__.?‘_1_. Rzg__gi_.._ # : H 81
Zy s i ; ; : 1 ; : : !
V=g ; Vi NGBt b Tl %0

—
o

Zy Zy

.
—
[

M;nimumlossz,mi,,=20tog(1fm“~+\-z~‘l—1)idﬁl

—
LEN]

Example

—
E-N

s
(43

Calculate the values of Ry, Ry and Ly, for Zo=5008 and Z,=2004.

Preparation and operation

8 Store the program written on the next page. e : . : : - . . . - . :
#Exacute the program as shown below in the RUN mode {[M008 (1)), o 20 T T

Step Key operation Display Siep Key aperation Display

[Prog| O [EXE]} Z 0= ? 1 S R A S Pob
500 [58] 2 1= 12 R
200 [B]| R 1= 13 : T s e

BXEll  387.2983346 | 14
R 2= 15
258.1988897 | 16
EXEY LMIN = 17
EXE],  8.961393328 | 18
19
20

—y

sy
=

R1
RZ

Lmin

Zgy

e PR <

Wi i~ o d ] W
m
>
m

Memory contents
olglmic|lojuls

2B PR e
S R R =R RN =R I I A

—
o

204 205




CASIO PROGRAM SHEET No. 6

No.
Cantilever under concentrated load 6

Number

Pragram for
of steps

[
a8
=l

Program Notes

Degi t i "fEi=i"!2iigiti" | i=i”i> ”

Description S i A= e ial v ipiaiy 30
E : Young's modulus [kg/mm®] ? i ipiocd : ; 7 : : : ;

[ © Geometrical moment of inertia {mm™} ; e A I R S 34

gy

-
Z
=

i

~

i
>

; 15
P 52
P2 IXIE X 67
P 78
PAL el (2 93
ST INEYE 107
;b ; 110
13
L : 129
PP b 139
Pl (2 X 154

REREY 167
P tAl) A 180
P 182

" a . Distance of concentrated load
from support {mm)
! Load (kg}
x  Distance of point of interest from
the support {mm}
Deflection y {mm], Angle of deflection s [*), Bending moment M [kg * mm)

D 22 >a @rEa
w?a“_?a"' P . Pa ,
¥ =GR}  ZBi~ YEERCC 2RI

T

]

Il

W -
>l .

wles|~tlen |l sl irolm
>
"
b
4
@
(=3
=]

X
— >

}

|
Ziois n,

-5
Bo e X
0

1
ro
x

8 =tan“[“—g%} s =tan™’ [mg%— (x ——2&)]

m.
=
o>
&
EETEY T R—— . --o -
o<~ mio|—<
X

|
s X
!

M == 0 [shearing load Ws = 0) M =P (zr —a) (shearing load Ws = P}
E =4000 kg/mm?
[ =5 mm* What are deflection, angle of deftection, bending mo-
a =30 mm ment and shearing load at x =25 mm and x =32 mm ?
P s 2 kg

Preparation and operation

® Store the program written oa the next page.
@ Execute the program as shown below in the RUN mode (958 1),

o

X

X

3 e
|
N
*
m

Example

>
g
It

i
B~ Xk
= [XIxX|>» "

ol |E
|
Y

iy
~
o
=2
=
—_

Step Key operation Display Step Key operation Display

! [Prog] O [EXE}| E = ? 11 EXE —10:
4000 [Exg]| 1 =7 12 EXg]l X '
5 [EXE|| A =7 13 32 [BXE] Y =

|

30 |EXE|| P =7 14

2 [l x =12 15

2
3
4
5
6 25 |EXEf} Y = 16
7
8
9

—0.99°

S =
— 257657183
M = |

mljjm;iim
201> >
MlilmypIm

m
>
m

EXE|| —@.6770833333 | 17
S= 18 EXE

T
>
m

m
>
m

1

Memary contents
Simimlwio|w| e

—2.505092867 || 19 Repeat from step 5

Ciminim|Olo|Q

=
A - ol -

M == 20

/M
><
Lxal

10

206 207




CASID PROGRAM SHEET No. :

Number
) _ ' ‘ ' : i . ‘ ' ‘ of steps
Degi * 1@ i—is::i 1 i bbb B
Tiviei=triaieiviciriai=tntg iy 21
AT DAL el SN I e 1 B e B e R I 3
~PTic i b b b b b 3
' DIV iXicosi AIX IS ~ixXi:lvixXgn 54
LB ixXisi2ii2 ik int 69
vici bbb r n
iTi=i" disidisi+iTi>is 84
=i A it Ay 4 98
I T T T 104

Program for No.

Parabolic movement 7 Notes

£
=l
LY
o
@
1w
3

Description

x ={Vp cos a}-t

1
¥ v =1{Vq sin a)t -—2~gt2+h

-

< “\51, ¥ ¢ 9.8 (m/s?)

N Vo [m/s)

h a

L - At [sec)
h (m)

>
X
»
I
©
o
x
»
I
|
0
+
x
}

wlotvwiololalwlol—
r-
=
<
X

=
- L
Wi i
i
'8
>
b
<
i
1Y
<
LN

—_
—

vy
[

Py
(7%

Example Initial velocity Vo= 130 (m/sec.)
initial angle a =25 ()
Height b = ¢ {m}
At =05(sec)
Piot the trace of movement in intervals of At

—
E-N

o

Preparation and operation

® Store the program written on the next page.
® Executs the program as shown below In the RUN mode (fong [11).

Step Key operation Dispiay Step Key operation Display

[Preal 0 Vo=7? 1
130 [exE]] A ==? 12
25 [EXE]! H = ? 13

0 [exe]| T=2 14 58.91000616
0.5 [Exe] T= 15 Y=
EXE 0. 16 EXE|]|  26.24518701

X = 17

18

= 19

20

_a.
m
>¢
m
—
I

ElENE
2eldlsed ] 3
el m
>
I

£
<
[as]

Va

me
>
m

step 11

=
k1
=]
o
»
=
=
]
=]
=

m
>
i
©

I O -

WL~ N
Memory contents
DM IBICIO| W=

n:
>
I

- B ol o
wa}wm.o*vo_m

—
o
m
>

ri
(=)

208 209




CASIO PROGRAM SHEET No. ]

Program for . . No. ]
Normal distribution 8 |t Program Notes g:fug;};;
Description TP ixim i iyt 8
escrip e e
| R N H M HE H H 4 i H M H
Obtair normai distribution function $ {x) (by Hastings' best approximation). 2 : : ( : ! :+ : 0 : : 2 : 3 : ! : 6 : 4 : 1 : S : X z
_, Xy i T i i e (2 X ) X e 38
s~ pua (X iz s 2i) imiai:: & i 48
12 m\ sl 7iepixi=i"lgiri—laixi(i0i. 131 63
bty T /8, 619318 :i1:i5:13:XiTi+(—)Q} 3:5:6 78
1 | 7lsisiszizigigixirviaidin P8 %
Putt =5 gl 417191317 ixXiTiarl3i4di(=)in ig iz 108
S lr) i lm bt (gt + catt oo™+ cat'+ cst?) 9] 1 §2§5§5§9§7§s§x57§xv’4§+ 1i.:3 123
P =0.2316419 Cy=1.78147937 0/3:i0 2 7:4:4:2i8 X Tiari5i): ! 136
¢, =0.31938153 C,=1.821255978 LI NN R TRV AU SV SN SO AU VR AU SN SN S N
Cy=—0.356563782 Cs=1.330274420 T2 : P oo §
13 ‘ P P §
Example o] B I AN N S S S
15 : : ! ! : :
Calculate the vajues of ¢ (r) atx =1.18 and x =0.7. 16 : : : : : : :
v
. 18 E P P §
Preparation and operation 19 ; : : : : :
@ Stora the program written on the next page. : ; : : : : : :
@ Exacute the program as shown befow in the RUN mode (RpE ). 2% P
Step Key operation Display Step Key operation Display 21 ; i 5
22 ' oo R !
1 [Proa] 0 X=7? 1 23 P P P i
2 118 [EXE]| PX = 12 2 i f‘ - i
25 ! : : : : :
3 B!l  ©.880999696 || 13 2 ' : ? - i
4 [prog] 0 [EXE}| X = ? 14 2 E : P é
28 : o P Pl :
5 0.7 PX = 15 ‘ : :
A H 0 A
6 EXE]| 0.7580361367 | 16 2[5 ] o w
4
7 17 = ] q $1 X z
(&)
8 18 =D K R Y|
gle L s 7
9 19 o
2y M T t
10 20 o " U

210 m




CASIO PROGRAM SHEET No. g

Number
of steps

Na.
Circle and points of tangency 9

o]
=

o
[
-
=

Program for Program Notes

PO i itttz it 0 t40
Piz = S SR N N 151
P> iGoo; 21 0 (Gl @ iee: 1 ;i i 161

{NOTE)

s y==x’ generates an Ma ERROR.

vleei b P Pod
Description 20 peg T it L0 b . 3
Circle formula 3 " iX s +iY @2 =iR |2 - ! i "
zityt=rt 41 R - " < ? - R '] 4 20
Formula for tangent lines pas- 5 1 Prog 5 4 ' : : : : P
% sing thrfmgh poimjA @y 6] 7 (ix ' Y ) 4-' ' 30
Q/ oy e JEEIEAEEEI T I AN A A 7

" m is the tangent line slope pr : e : : : : : : ; :

8 Y=t Bl I 45
oA . isi4i | | & 5
i (At RIS) PP &
Draw a line from point A {x', §) to a circle with radius r, and determine the siope m JM P — A B ) { Riei— A a? z 80
and intereept b (=y’~mx"). Also, read the coerdinates of the taagent using the trace M A : 83
function, and use the factor function te magnify the graph. ' i 6 - 86
Mi{:iX:i—tA)i+iB: 4 i %6
IMi=1""!4 4 , § 103
Example y =1 B.W "4 B M Al . . ! I
x'==3 m and b are determined using these values. 7] : : : - 118
= PTiRIAICiEl el 11 0 124
PEfSsis i iel b 130

L0 ‘ i

P2

B irir ) (R Zi-iAigl) 79
Lo P b 183
i Xi-itAi)it+iBiAi PF 193
Pt . L VO A T N N 200
[riAiBi-iINIALLE P P 210

oL 213
PAlCiE 2 je B0 E 221
i tel bbb 227
R P 237

~jZzixitisjoldlo| Dt F |
N
#
&
o
&
%

il
b
z
B

Preparation and operation
# Store the program written on the next page.

H G
i

llomlm|loalo|ziz]}

N =8|«

Memory contents
wlw olole|=

P iaetol 300 fGuer B ie: 1o D 258
RN %1
fAalciEim g 0on 269

213

wf | o

ZilZmicim—
cinivn|imioiw
vitiow|d o ot

=

i

M

t

(9]

2i2




Program for No.

No. g Circle and points of tangency 9

H
Lire Program Notes | Number

o steps | Step Key operation Display

P hel NGd N =0 v e
§=}§Gdo§

Thewi F L oe 283
P 293
2 - 307
(X i ¥ R 317
L N N O S I 2
- H ;

(

[F75s) 0 (B8] Prog 0
X24Y?=R?2
R==7?

xid o
=g
5
=
>
| | @
Lt

H
>
+
fus]

B 323
Mi(ixi— ai) +i8id: | 1 i 33
pogi 1 C imogl 2 : G B ie i | i i 1 1 30
— { Gobo

E

Wi~ O] b j b=
o
=3
(=3
(S5 ]

e T T T N T T T OO O N N 35
NiD: " & 1§ i b oror 360

1 [Exg]

-
: N

N

16 Pzé . H ' ) : : . ; H ;
el (PRS- X et ) pe 0 10
tglomni(—) v (iRigfi—ixigl) b 20
19 ‘ H H 3 H H H H : H H H H

EXE ' prog,@

ol T o 392 stens : K74y 2 =R >

1 - R=7

22 : . i

2 : ! done
A (X, Y)

3 [exe]

2 2 e
30 : e
: ’ -

; 4
s , . ANV
34 : :




Program for No.

P Circle and points of tangency " 9
Step Key operation Display
EXE
5 /
NI
EXE 3
Y=7
2
done
6 done
M=
EXE ©.31698872981
~ Disp — |-
EXE 2
done
done
M=
7 0.3169872981
B=
EXE 1.049038106
— Disp =
EXE M=
0.3169872981:
B= -.
1.049038106
8 TRACE? :
YES=1
NO=0Q

?

Circle and points of tangency 9
Step Key operation Display
0 [ExE]
EXE YES=1
NO=0Q
?
10 °
done
M=
EXE 1.183012702
-~ Disp -
EXE 7 -
0
done
ik M=
1.183012702
B =
EXE ~-1.549038106
-~ Disp -
EXE M=
1.183012702
B =
12 —1.549038106
TRACE? -
YES=1
NO=0
7

218

217



Program for No. Program for . . No.
""" "Circle and points of tangency 9 . Circle and points of tangency 9
Step Key operation Display :.:Qe Step Key operation Display
156 -1.549038106 | Exe ~1.549038106
TRACE? TRACE?
YES=1 YES=1
NO=0 S 17 NO=0
13 ) ol )
1 1
TRACE TRAGE
— Disp = | | Factor NIN=?
% : SES) \/
d 18
1 SN
-
Xx=—1.3 :
=~ . B N 00
. 1
% 19 TRACE
15 — kri{ ' Factor N:N=?
7 4
done
X=0.8 END
[z(jg:] %
e 20
16 NP4
2
- 7
=—0.6026279442
218 ' 219




CASIO PROGRAM SHEET No. 10

Number
of steps

0. fd4i,i9i, i, H-)gl. 8, 15
5. P4, P10 ipegie: i p o boi 1 23
: X1 b, by iyt b 32
S R R I I 40
=17 X 4
LBl LD 54
[ B H H M H i 52
Pel b 7
R 78
bl 88
Co ' 93
P ‘ 101
Pl 110
I 118
D7 AR 127
LRI A St L Tl B S N L 140
IR 143
PPl A, P BT ilnel : iP@iC . iDI! line 158
I N A N SRR 159
PED T iDegl M7l iQlei 172
fsimiQi—taie: 10 182
: : N 192
: - 197
el bed b 207
I R g N 217
S 224
PR el DD 234
e Lpel 24
e 251
{ Line | I 258
PLiDE iRl E L, CF Gt oigael | 27

Program for . Ne.

Rotation of figures 10

g
£

Program Notes

Description

Y Coordinate conversion formula
oyl y)
' =xcosd —~ysind

—

o

g
fmi<iw|~ll|lol=<im|~ils]l=<

o

'Y

=
=1 #
[ .
~ g
b=
m| g~

y =z sinf +ycosd

Cizz y3)

xip
g
i

IO~ i by ] —

[y%)
i<
Olmlm

B {x2 ya2)
o 3

It
=~

. N 1)

olti—it

=
r
il

i

Draw a figure that represenis a degree rotation of a triangle.

™~
=

&
O
<

w
bi=<p b 0

Example

i

iy
=

I miwim
miti—it

Draw the figure of the triangle (A (2, 0.5), B {6, 0.5}, C {8, 1.5} rotated 45°

—
n

1

{NOTE)

« The blinking poiat can be moved using the cursor keys.
* To terminate the program, press the key during graph display.
* A triangle cannct be drawn i the converted coordinates (E' (set the value of x to

i 005 |

£.)) exceed the preset range values,

olo|=
|

isin ! icos !

[}
H
T

E I+

| COS bsin

Do
|
OlUitimi wmir

fgosi

Preparation and operation ‘ Line |
@ Store the program written on the naxt page.
gt H ¥ 0

Y1 [ I’g

i

i sin !

[+
8
olol-
!
“3

I F igos!

Line

hitioio tio|o
=
t

¥

3.'[3

2

<im gl
P
QX r 4

Pl
Y2 :

T3

]

¥

Total 272 steps

Memory contents
Qimimioio|lw =

Ya
.
L2

AN IC I ol B
Ciliwmim ol

220 221




r Na.
Progran 10 Rotation of figures 10
Step Key operation Display
[Fred) 0 (%€ Prog @
(X1,Y1)
X1=7?
1
2 [Bxg]
0.5 [Exe]
2
X=2.
EXE (X1,Y1)
X1=7?
2
Yi=7?
3 0.5
done. |
(X2,Y2)
X2=7
6 [ExE]
0.5 [Exel
4
X=6.

222

Peagram for . . No.
Rotation of figures 10
Step Key operation Display
el (X2,Y2)
X2=7
6
Y2=7
5
0.5
done
(X3, Y3)
X3=17
4.5
15
8
X=4.,5
(=]~ p
{Set the value of x to 5.)
7 A
S
X=5,
EXE
8
223



Program for

No. .

for No.
Fresm Rotation of figures 10
Step Key operation Display
BXE (X3,Y3)
X3=7
4.5
Y3=7?
o 1.5
done
done
ANGLE :Deg?
45 [ExE]
10

11

Repeat above procedure from
step 8.

12

Rotation of figures 10
Step Key operation Display
13
14
15
16

2

225



CASID PROGRAM SHEET No. 11

No.

Graph variation by parameters 1 Number

of steps

Program for

[l
=
&

Program Notes

. Rad I 2
Description ; : : ; : : et : :
p Range - =3 31, 131, 11 e 17

f=1r iy il e 3
R 39
IR N 4
I 7
Pl e 64
Poob s 71
f)pmic i 82
)i (iAadeesi (ICiXE) i+ a7
GE:“gsinE(ECEXE)E)Eu 112
: P 115
: : 118

Damped vibration
{i) €>n{Overdamping) /\

P,=—e+{E—n7 , Pym—e— & —n?

.
m|re
b

ljzl0|o

By

o= xoPy

vo—2 P,
6?1:_ KPZl

Py1—P; P;—P

}

vi<|ix|Zm|mio, t
I
"
wleit Z|

m
[

tt

Wl ~I,mi i WERs | —

(i} &= {{ritical damping)

z= {xgtipgtezgtle™

3]
(S
!
—iximirn—
2
S
—

i} €<n (Damping vibration)

—
(%)
o
[=N
=]
— S W

=
(3
£
o
%
+ititl+i~lz zzioe
[
-
m

o

0
Mo~ mm
INR

~>[t]t]|~|=|o

vy EXLg [\ /\ /\ FAN AN

x == |z grosy B 8T tb e - sind I €7 4] v \j VAV

) - 132
P iiQle! 146
~iai) iaied i61
(ipi~iqi) 176

L3 o

2]
b
i
Tiviz =
b

Example

o~ i~ o~

Draw a graph of the dampirg vibration that possesses the following para-

=

Hl

o

.(

—~miOim m
—

o

R 183

meters:

DX~ S

Me=01 (De=02 (e=02 P ¢ 186

2 =15 7 =02 2 =0.18 P : : P 189

zo%= 25 £o=2 zo= —2 Pt (iBiHIET AL ) XY ber i (=) 204

vy =1 vo = 0.6 7o =15 RISt NV U N S N ST I S 208

S N R 210

Total 210 steps
Preparation and operation :
® Stare the program written on the next page. : ; ; B :
A zq H 0 v ;
£ip ve i plp = —e+yEr=grlw P §
o ¥ + y T
E(C ni—E i Q iPp=—gEF—pH X ¢ : ! ! :
Q ' | .
E, 3] K R Y x
E|E € L S Z ; : : ;
2|F M T : ; :
G N n U :
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Program for - No. Program for e No.
Graph variation by parameters 11 Graph variation by parameters 11
Step Key operation Disptay Step Key operation Display
{Prog] O {ExE] Prog @ {Prog] O [Exg] Prog @
EPSILON=? EPSILON=?
0.1 [EXE]. 0.1 0.2 [ 0.2
N=7 5 N=7
v 1sEe 1.5 0.18 [E] 0.18
XQ=7 XQ=71
2.5 [ExE] 2.5 2 [EXE] -2
VQ=1? V@=1
1 1.5 [Ex]
) \/\&/\&/\w/\V’ 6 ///M%“\\\N\M““ﬂﬁ
JEG Prog 0
EPSILON=?
0.2 [exE] 0.2
N=7?
3 7
0.2 [EXE] 0.2
XQ=7?
2 [exe] 2
V=7
0.6 [exg]
4 8
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CASIO PROGRAM SHEET No. 19

Program for Ko.

Hysteresis loop 12 Ling Program Notes | Number

of steps

fmgei(—)i 4 0. P 7 i, b4 L b7, b, =, 15

Description 55 P55, 0. s el b 2

When a ferromagnetic specimen is sus-

N R
Defr Ce T T T T 3l

B (Magnetic fiux

density} tained in a magnetic field, the specimen be-

0 ,
o PO . PMEI O F ISCE D P AT A Y7
comes magaetized. The B-H relationship can B ! ; : ; : ESFAGEE- D AT A ; : 46

IR 51

be represented by a hysteresis curve. ; ; ; H ; :
iAEJENESPACEEL’: 62

H{(Magnetic field)

(=R R

>|o

"0
. > t

~

i

m

SPOED O § F G SPACE 77

P 7%

Wit i~t{ MO o naf —
b3
oiZitiE~

[e2)
'
(]
4

86

SN o
| I %

PC TRl B,

PRI iCE) (e 109

Pelzi(ici) el b b 120

JN DN DS S g
t

P,z C]Lmel ' 133

139

|

Soft magnetic substance Ferromagnetic substance

&
=
2
Flt+injm|el}
[e]
- O i—i~|x

Rl : : : : : ! ! !
ki1 ool el T TT 148
Pk i1 i iD N 156

W >
_§_
t

Example Hysteresis curve of soft magnetic material

7|t 1 A (D) L -z (D) 7

1 2 3 4 5 6 7 8 9 * Number of data items: 17 174

Hi 0410120301401 20]10]05] 403 * Number of data items in the

BRI 190
s w1 el 1 L 189

Bi 0S5 (086 1.2 132 1.4 1131122113} 1% main loop: 12

(a3

[

fw)

+#
Zi»|—1%

+

¥

I N A N A 194
10 11 12 13 14 15 i6 17 * Within 20 data items. . , : :

H{ 0 |—-03|—-05|—08|—10[—20|~3.0{~4.0

096 1066 0 [—053—072—115~-133% —14

[=2]

240 0 i i ioo:obooiooin i i i Memory 20X8=160

s 1 1 T L o g steps

Preparation and operation
@ Store the program written on the next page.

Number of datz items j H 0]

Number of data items I

in the main ioop

SRR I T

Z(1)~z{20) B |-

Ci3 vl DT

i

K
L
M
N

F()~F(20) H

: Memory contents
Qimimio|Olw| >

230 3




Program for

: No.

H No.
Program Hysteresis lcop 12
Step Key operation Display
[Preg] O [EXE] Prog 0
NO, OF DATA?
1
17 [ExE] Prog O
NO. OF DATA?
17
2 MAIN LOOP
NO. OF DATA?
12 [Exe] Prog O
NO., OF DATA?
17
3 MAIN LQOOP
NO. OF DATA?
12
H=7?
0.4 [exe]
0.5 [exe]
4
232

Hysteresis loop 12
Step Key opefation Display
EXE
1.0
0.86
5
Input data in order.
6
EXE —1.833
done
H=?
2 —4
B=?
-1.4
done
END
Gee T
8

233




CASI0 PROGRAM SHEET No. 13

No,
Regression curve 13

=
B

Program for Program Notes Efu;?;):sr
PO [l (|~ iwRi2: f 1 10 T

Sl tiokl Q=i Gi~im e [ 1 | 10
"Rl OiKiiCiab ioi oo 7
TID AT A PKE B INI~EINID e 31
o~ e e x £ el @

=
i

Pescription

-

i Logarithmic regression curve

Regression formula: y =A+Blnx

ne Sy clnx)— Siaxr - Zy
#n E (lnx (S lnx

boti T ied &b p oo bbb 45
Tt i rxier bbb 53
ririetylel 0 b 61

_Zy-B-Slr [

i3

A

wlml~wjoioiniwin -
p-d
8]
!
pu -4
&

i

(1Dl X 76
L al

—
=
T

g
-
5

it Exponential regression curve Pl ) s 106

m

bIX|+ |+
m
!
+mlo
-
5
>
o
.
-

Regression formula: y==A-e™

=
o

@
4
-
fw]
3

116

I
hiti<

_rZixlny)—Fx- Llny
T e Sxt—(2x)

—
E=N
(2]
=3
<

118

oy
o

S lny -nBv Py )

A=e |

B

}

[
=
oA A

DX IOME 1 L i 12

+
m
5

i B X D) ismeEl— 2 e 25

iii Power regression curve ; : : : : : : :
ISPACEISPACED — 1 3 1wl b 7

XX >

x
g
w

Regression formula: y =A-x*

—~J

—isiel P4 46

_ a3 -lny)— Zlnr - 5 lny

B S (ax (S Y =
50

&7

iProgi 7
iPog: 8
iPogi 9

t

t

Iy —B+ 31
L. ! nr

Zlwirml—~iw »ln
t

Lo I T I O

* See page 236 for an example.

i
O
o

Preparation and operation

o
|

Ci) Wi aia el 2

hoh hlT|—~

® Siore the program written on the next page. : d ; : ; : ;
A Aorin A B (o x)? 0 v Zx +‘ B In X : %
£2lp B 1 P Iy i n R S § -
2 . "4 B; P ; 50
‘é C Zlnzx ] Q 2y X x data : : : : :
=|D Siny K R 5 zy Y y data : o -
glE XZiny L S| Forselectionof 1~3 | Z ;
& ; :
2iF Y3Inx M T ! :
G Z(nzinyg) N U Zxt !
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CASIO PROGRAM SHEET

No,
Regression curve 13

No. 13

Number
of steps

o
=

for
Program fo MCDE Program T Notes

P8 (SRiea (]| ~ : LR!
(iwiE!i—"iv;

e (o=
anphfe‘iAixi

I

WU”sz)x' 15
) IW gt =t A e 29
. 37
45
52

Examgl le

Perform exponential regression of the following data:

hih|<]|~

vk

N

zi| 22| 56| 95|13.8|18.0}23.2|25.9{378
yi13561281123.01179{129110.2] 6.2| 4.0

o

B .

W 44

b P {xXiml—in

Draw an exponential regression curve, and use the trace function to estimate the

. PLR!
vatue for y when X =20, Also, obtain the vatues of A and B of the regression for- . :

(o RN~ N A - S IO N FUN I ) P
=

TWIHI—iCcigti )L 15
Yiw g il A e 29
' ' 37
45
52

mula,

Loy

Range vaiues:
X min =10 ¥ mia © —10
X max . 50 Y max - 55
Xsel 110 Ysel 10

o

i O]

@

=

Qh

b

x
o[ x|O]0}
B > om—

15 R R T T T R R Total 344 steps

Preparation and operation
@ Store the program written on the next page.

H
I

<M iE <

™

Memory contents
Qi imig|oiw] e

Cimiwv|wiDiv O

= B =
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Program for . No.
Regression curve 13
Step Key operation Display
(Frog) 0 [EXE] Prog 0
{Range setting check) Range OK?
— Disp =~}
1
Set range values.
Range
(=31 10 [Exe] Xmin:—10
5 50 [E] max:50Q
10 (B scl:10Q
[T=71 10 [ExE] Ymin:—10
55 [Exe] max:5b
10 scl 10
EXE Prog O
EXE Range OK?
After data input is complete, DATA IN ~END-
3 press the (A¢] key and ex- AC—»Prog 1 EXE
ecute the program in Prog 1. X7
2.2 [exe] DATA IN ~END—
35.6 [ExE] AC—+Prog 1 EXE
X .7
2.2
4 Y7
35.6
2.2
— Disp — |
238 '

Pragram for Na.
Regression curve 13
Step. Key operation Display
EXE DATA IN ~END—
AC—=Prog 1 EXE
X7
5 2.2
Y2
356.6
2.2
)
input data in corder.
6
4.0 [&E] 6.2
29.9
X7
; 37.8
Y7
4’ L] 0
37.8
-~ Disp —
G T
8 .

239



f Na.
prosrem 1 Regression curve ° 13
Step Key operation Display
[Ac] Prog 1
[Proa] 1 [EXE] Y=A4+BIn X —]
Y=AXe (BX) —2
9 Y=AXXz'B -3
1~3:7
2 [Exe]
{Select exponential regres-
sion).
10
SHIFT
11
X=—4,8903617021
(=i~
Move pointer to X=20
12
X=20.
240

program for . . Ne, - ot
Regression curve 13
ré;e_p Key opération | ‘D.isplz‘iy‘
T SHiET] [
13
,\\
Y=11.861490086
EXE Y=AXe (BX) -2
EXE Y=AXXxz'B -3
1~3:7
2
14 done
Al
40.68214077
— Disp —
EXE 1~83 .7
EXE 2
done
15 Al
40.68214077
B!
-0.06162460519
-~ Disp -
EXE 1~8:7?
2
done
18 Al
40.6821407%7
B
-0.06162460519
END




CASIO PROGRAM SHEET No. 14
Program for . No. ; Number
Parade diagram 14 Line Program Notes |y gans
1| PO [SHFT{MODE [(X): ~ ! sD2: I
Description 2{8cli ! iMoli @ ‘Defmi 6 [ ! i i f i o T 7
One example of a parade diagram application is problem solving in QC activities, The 3 |Ruge: O R T T "5 0.0 "5 0 P
problem is quantitatively analyzed based on actual data concerning its extent, and the P I e e e T B e e e T =
main points demanding attention are determined. 5T ; " S "
Hlorizonta! axis | Problem ¢classification Y : D A T A " 5 w " - %
(Item 6 in this exampie) 21T x A o7 . o : i
. P : ! : ; : : : 41
Vertical axis . (Right) Occupation ratio Bl X 411 ioiyx! T %8 3 Ganl | P
{Left) Problem extent in each classification s R L GE >
: 100% QPage; , 1, 1. 1, W, 110 e : 66
1 0l 41 | 1 | g 68
Hlpai Qi , (0 ie: | :
Problem : 0 ; ¢ 0 ; : * : : i
frequency Occupation 12] 1 i~ 8¢ : : ! : : 77
ratio 13/ Lbli 2§ e P 80
e Mlizitisiyid+izimiziw: + = 1 1 89
| I oo ; : : A ' : ; : : ; : :
Classification 15 P‘“"_ S R A i pline; ;. @ i b 96
£ ] (problem areas) Bl 81411 t=igi i igi=s!ig =it 2w 109
Example | 17 com- W ! 7 t t g ’ : m
Create a parade diagram using 18 i '
the data on the right. Problem areas | Frequency 19 : : hsﬂemory X B==48
B 65 : : : : : : : ; ; : - - : :
c 35 I R Total 159 steps
D 20 22 : : : : : : :
: is ]
Oth 10 :
ers % :
2%
2% E
Preparation and operation 27 :
® Store the program written on the next page. 28 :
A input data H \% 29
2B I P W # ol I
@ '
‘g" C ] Q X | Count of data 3 :
32 ;
o _ :
g, Dy K R Y ™
gElE L S Display count | Z Sum of data 0 ;
] ;
G N u 36
242 243




Program for e .
Prosram et Parade diagram " 14 Parade diagram AT 14
Step Key operation Display | Step Key operation Display
0 Prog 0 10 [Exe]
DATA? (Bar graph display)
1 5
e
105 [Exe] Prog 0 EXE
DATA? (Parade diagram dispiay)
105
?
” DATAY 6
65 [ExE] Prog @
DATA?
105
DATA?
3 7
65
DATA?
Input data in order.
4 8
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CASIO PROGRAM SHEET No.

No.

[=3
=

Program for
of steps

Program Notes | Number

Description

Wi~ 1Mo ]bd] e

Step Key operation Display Step Key operation Display

H

ot

10 g ; T
11 i
N12f E :
ni 1
15 E ; P :
6] P f
77
18 i i
Preparation and operation 19 P i
20 : : : !

12
13
14
5
16
17
18
19

e

| DO |~ 1T MO

Memory cortents
Oimim{ioioioie

ZIREirCimiw
ST lweimiolig o
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Program far

No.

Step

Key operation

Display

250

REFERENCE MATERIAL




@ Manual computations

Mode speci- | COMP mode
fication ( (008 [F] )

Four arithmetic computations and
function computations.

Base-n mode
( oo =)

Binary, octal, decimal, hexadecimal
conversions and computations, logic-
al operations,

SD1 mode
{ fopE} (X1 )

Standard deviation computations (1-
variable statistical computations).

L R1 mode
(e )

Regression computations (paired
variable statistical computations).

SD2 mode
( (5] (658 50 )

For production of single variable sta-
tistical graphs. (Bar graphs, line
graphs, normal distribution curves)

LR2 mode
{ (5] lwoce] (=7 )

For production of paired variable sta-
tistical graphs. {Regression lines}

Type A func-
tions

Functions

Function command input immediately
before numeric value.

sin, cos, tan, sin™, cos™, tan™, sinh,
cosh, tanh, sinh™, cosh™, tanh™, iog,
in, e, 105,V &, Abs, Int, Frac

Binary, octal,
decimal, hex-
adecimal

computations

tem specifica-
tion

Setting num- | Decimal ------- [Dec] [Exe] ( {Bes] = [V}
ber system Hexadecimal - {Hex] [EXE] ( {fex] == (7]}
Binary -rr-oeeerees {Bin] (EXE] ( (Bin] = [log])
Octal «-oveveeee MM(W £n)
Number sys- [Number system for the numeric value

entered immediately after can be
specified regardless of the currently
set number system.

To specify:

Decimal « oo (st} [d] ( f) = [T
Hexadecimal -+ - (R =[]
Binary ................. @(@:E{E@]]
Qctal oo S ( (8] === Eﬁ‘_‘; )

Logical opera-
tions

A input numeric value converted to
binary and each bit computed. Resuit
converted back to number system
used for input, and then displayed.
Not ... Reverse of each bit

and...... Logical product of each bit

Type B func-
tions

Function command input immediately
after numeric value.
{x?, x, xf]

Paired vari-
able functions

Function command input between
two numeric values. Numeric value
enclosed in parentheses input im-
mediately after function command.
A x* B (A to the Bth power),
B % A{A to the 1/Bth power),
Pol (A,B), Rec (A,B)
* A and B are numeric values.

Immediately
executed
functions

Displayed value changed with each
press of a key

(ENG, ENG. "™

252

o ST Logical sum of each bit
XOr...... Exciusive logical sum of each
bit
Standard de- | Data clear [T} (807} (B ( [Bot) = {38 )
viation com- .
putations Data input Data {;frequency) [o7]) ([T = [7"})

* Frequency can be omitted.

Data deletion

Data (;frequency) [GL1{[GL] = [=¥])
* Frequency can be omitted.

Result display

Number of data (z)

..................... (3 (EXE] (@ == (@)
Sum (Ex} - faerd [ =] [Exe] ([5=] = [2 )
Sum of squares (Zx%)

................. e [ 7] (€] ([52) = (1]}
Mean (&) - (uirr} el [exe] ( (& = [T )
Population standard deviation {xo,)
................ EE:X'E_:E( = {7] )
Sample standard deviation {xc,-4)

................ (ET) (7] (E6E] (o] = (31)

253




((BT] = )
* Frequency can be omitted.

Data deletion

x data, y data {;frequency]
(e =[=1)

* Frequency can be omitted.

Resuit display

Number of data (n)}

..................... faiFaR (=) (ExE] (@ = 31
Sum of x (Zx)

................ o () (Bl ((Se) = @)
Sum of y (Zy)

................ e (3] [BRE)( (5] = @)
Sum of squares of x (2%

................ @@3@}(% = {1}
Sum of squares of y (2%

— IData clear (&) (5] (2] ( (Bt = [AG)) Special func- { Ans function | The latest result obtained in manual
Regress%_ tions of program computations is stored in
computations I oyt | data, y data [; frequency)

memory. It is recalled by pressing

Ans|,

* Mantissa of nurmeric value is 10
digits.

Reptay func-
tion

» After computation results are
obtained, the computation formula
can be recalled by pressing either
or (&7,

= |t an error is generated, pressing
either[& ] or (= ] will cancel the
error and the point where the error
was generated will be indicated by
a blinking cursor.

Muitistatement

Colons are used to join a series of

Sampie standard deviation of x
Sample standard deviation of y

Constant term of regression formula
(A) ................ ( _— )
Regression coefficient (B)

Correlation coefficient {r)

Estimated vaiue of x {&)

---------- y data 5 (3 [BE] (@ = &)
Estimaied value of y (¥}

........... T data SHIFT ﬁ](@]?—“’ E‘)

(26 yoq) - (58] () (58D ( [rt) = )

: function statements or computation formuias.
"""""""" v [57) [exe] ( (37 = &) E It joined using “.d4", the computation
Sum of products of = and y {Zxy) result to that point is displayed.
................ (A [ S (BXE]{ ] = (8]}
Mean of x (&) - [s0F) [ [BE] (8 == (1) Memory ex- | The Number of memories can be ex-
Mean of g () - 3 [ BE] (@ = @) pansion panded from the standard 26,
Population standard deviation of x Memories can be expanded in units
(T = (Gen)=3) of one up to 820 (for a total of 846).
Population standard deviation of y Eight steps are _required for one
{yon) = [ExE) ([ = ) memory expansion.

Il number of memories to be ex-
panded [Ex],

(Gome) -+ 5580 () (6] (o) = )|

..................... @g(m@}j_.'_

..................... @ﬁ@(:@):'_'_
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Graph func-
tion

Range func-
tion

Graph range settings
Xmax...Maximum value of x
Xmin...Minimum value of x
Xscl...Scale of X-axis (space between
points)

Ymax..Maximum value of y
Ymin...Minimum value of y
Yscl...Scale of Y-axis {space between
paints)

B Program computations

Trace function

Moves pointer (blinking dot) on
graph. x-y coordinates can be read.

Piot function

Marks pointer (blinking dot) at any
coordinate on the graph display.

Line function

Connects with a straight line two
points created with plot function.

Factor function

Magnifies or reduces a graph using

pointer {blinking dot) as center,

256

Program Input mode WRT mode ([¥5d 2] )
nput Computation | Mode that conforms with program
mode specified by: o0 (B, o) =, [wose] B,
=2
Program area |Cursor is moved to the desired prog-
specification |ram area number (PO through P9) us-
ing(Eland[ =] and is pressed.
Program ex- |Execution RUN mode { [eeg 1)
ecution mode
Program area |Execution starts with [Pres] program
specification [area No. [ExE].
Program area No.: 0~9
Program Input mode | WRT mode ({58 [Z) )
editing Program area |Cursor is moved to the desired prog-
specification |ram area number {PQ through P2) us-
ingC&]or[=], and are pressed.
Editing Cursor is moved to position to be
' edited using (=], (=], (S Jor (5],
* Press correct Key for corrections.
* Press [BEL] for deletions.
* Press [sHF] (C2]) to specify in-
sert mede for insertion.
Program Erase mode |PCL mode ([HoE (3] )
erasing Erasing a Cusor is moved to the desired prog-
program in a |ram area number (P0 through P9) us-
single prog- (ing[(&]and , and is pressed.
ram area
Erasing the Press (s [Mel] ((Mer] ==[DeL]),
programs in
ali program
areas

257




Program
commands

Unconditional
fump

Procgram execution jumps to the Lbl »
which corresponds to Goto n.
*n == ( through 9

B File editor

Conditional
jumps

If conditional expression is true, the
statement after "=" is executed. If
not true, execution jumps o the state-

ment following next “«", “ 1" or “.d".
True
3 |+
GlolaNoil e
s A,
Not true

(F): Formula

(R): Retational operatar
(§): Statement

* The relational operator is:

=+ > < = =

Count jumps

The value in a memory is increased
or decreased. if the value does not
equal 0, the next statement is ex-
ecuted. if itis 0, a jump is performed
to the statement following the next
u«u, i : 7 0!‘ u“n.
Increase When(W¥) =0
Py
2 Memoy - D]
L A 4
When(\)=0

Decrease
When(W)x0 -

oz Memery - | I
name
1 y ] ]
When(\)=0

: Statement
¢ Value in memory

Subroutines

Program execution jumps from main
routine to subroutine indicated by
Prog = {n = ( through 9). After ex-
ecution of the subroutine, execution
returns to the point following Prog =
in the original program area.

258

File input Filename in- |Specified by @ (or ED* and

put function | EDITOR” (£%]). Filename up to 8
characters long (first character up-
per-case alphabetic character) foi-
lows quotation marks.

Password Passwords are up to 126 characters
fong. enters file data input mode
when password not assigned, and
returns to filename input mode.

File data input Data can be entered up to 4,889

mode steps. Data items delimited by [ExE].

File recall Filename in- | Enter filename of file, along with

put function password if required.

File edit Filename in- Recall file and edit using and
put mode [ns].

Filename D command iDisplays filenames of all files created

input mode | {Dump All File): by file editor.

commands F command Displays number of steps remaining

(Free Bytes) |in lile editor.

DEL command | Deletes file specified by filename.

(Delete File) |Password entry also required if
assigned.

DELA com- DELA deletes all files not

mand (Delete |assigned passwords. DELA %

Ail Except deletes all files, including those

— % — File) assigned passwords.

E command Cancels file editor made to enter

(Editor End) |RUN mode (.

n (positive Recalls flle specified by =n.

integer)

File data AC (Command | Pressed before entering any other
input mode 1 Mode} file data input mode commands
commands ($__ displayed).

V command
{Video Mode)

Returns cursor to its location im-
mediately before was pressed.
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File data
input mode
commands

® Error messages
Manual/program computations

T command Moves cursor to beginning of file.
(Top)

B command Moves cursor to end of file.
{Bottom)

n (integer) Moves cursor n lines {logical) from
command current position.

{Move n-lines)

S command
(Search String)

Locates first data item containing
specified search element.

L. command
{Long Search}

l.ocates all daia items containing
specified search element.

E command |Cancels file editor input mode and
{File End) enters filename input mode.
END com- Cancels file data input mode and en-

mand {Editor
End)

ters RUN mode {vogg] (1),

260

@Computation Is per-
formed outside the input
range of a function.

@lllogical operation {divi-
sion by zero, etc.)

Message Meaning Countermeasure
Syn {DComputation formula Duse or to display
ERROR contains an error. the point where the error
@Formula in a program was generated and cor-
contains an error, rect jt.

@use or[(=1to display
the point where the error
was generated, press
and then correct the
program in the WRT
mode.

Ma (DComputation result ex- DG
ERROR ceeds computationrange.; Check the input numeric

value and corract it.
When using memories,
check that the numeric
values stored in memor-
ies are correct.

Go " 1{{DNo corresponding Lbi n

ERROR to Goto n.

@No program stored in
program area P »n which
cotresponds to Prog ».

(DCorrectly input a Lbl = to
correspond to the Goto
“n, or delete the Goto = if

not required.

(DStore a program in prog-
ram area P n to corres-
pond to Prog n, or delete
the Prog = if not required.

Ne ¢ Nesting of subroutines by
ERRCR Prog » exceeds 10
levels,

* Ensure that Prog » is not
used to return from sub-
routines to main routine.
If used, delete any un-
necessary Prog n.

* Trace the subroutine
jump destinations and
ensure that no jumps are
made back to the origin-
al program area. Ensure
that returns are made
correctly.
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Stk
ERROR

» Execution of computa-
tions that exceed the
capacity of the stack for
numeric values or stack
for computations.

» Simplify the formulas to
keep stacks within 8
tevels for the numeric
values and 20 levels for
the computations.

» Divide the formula into
two or more parts.

File editor

Mem
£RROR

« Attermnpt to use a memory
such as Z[5] when no
memory has been ex-
panded.

= Expand memories using
fuoog] 3 {Defm).

+ UJse memories within the
current number of
memories.

Arg
ERROR

incorrect argument speci-
fication for a command that
requires an argument,

Correct the argument.

* Sci n, Fix n. = natural
number from O through 9.

» Goto n, Lbl =, Prog = n
= naturai number from 0
through 9.

» Defm o n = natural
number between { to the
number of remaining
steps.

262

Message Meaning Countermeasure
Data Full 11| Attempt to create a new Use DEL. or DELA com-
file when no more file mand to delete unneeded
steps remain. files.
illegal Attempt to use an improper | Check comimand menu us-
command |command. ing and enter correctly,
illegai Attempt to assign a file- Use an upper-case
name name containing a space | alphabetic character in first
or without an upper-case | position of filename.
alphabetic character in first
position.
cannot No corresponding data for
find a search element specified
for S command or L. com-
mand.
did not Entered password does not | Enter proper password.
pass match registered pass-
word.
File not Attempt to print a file which; Use D command to confirm
found does not exist under the filename.
specified filename, or to
execute a subroutine file
which does not exist.
Printer
Message Meaning Countermeasure
/0 improper connection be- | Switch power OFF, discon-
ERROR tween computer and FA- | nect units, reconnect units,
80. switch power ON,
PRT Error signal sent from prin- | Set printer to ON LINE.
ERROR ter because printer set to

LOCAL when print com-
mand is sent from com-
puter.
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Cassette recorder

Message

Meaning

Countermeasure

B input range of functions (general principles)

Already
exists

Attempt to load without
clearing memory, or to load
a file with a filename which
already exists.

Perform memory all clear
or delete the file with the
same filename.

Function name

input range

No
contents

Attempt to save when no-
thing exists in program
area.

Read
ERROR

Tape stopped during
£ OAD or VERIFY, or de-
fective tape being used.

Perform from beginning.

Area used

Attemnpt to toad when prog-
ram areas P0 through P9
already used.

Attempt to load when no
more file steps remain in
the file editor,

Delete unneeded prog-
rams.

Delete unneeded files.

too large
size

Attempt to load program or
file which exceeds remain-
ing memory size.

Delete unneeded portions
of program or file, or ex-
pand memaory.

Verify
ERROR

Attempt to verify with same
attributes but different con-
tents.

Check computer program,
file and memory contents.

sinx, cosx, fanx

sin™'z, cos '

lxl = 9X10° degree

lxl = 5X107 7 rad

lxl <10"gra

|l =1

lxj< 10" ‘

— 10" x = 230, 2585002
(x| = 230. 2585092

l| <1010

|| <5X10%

1= 2 <5X10%

lxl <1

0< x <10

—10"<x <100

0= x<10™

lx| <10%

fxl <10, ¢ %0

x| <10™

0= x = 69 (x is an integer.)

type
mismatch

Attempt to load with same
filename byt different attri-
hutes.

Check specified file attri-
butes or tape counter,

LIST print

Message

Meaning

Countermeasure

tan 'z

o*

sinhx, coshx
tanhx
sinh™'x
cosh™x
fanh™x
logx, inx
10°

yx

.'172
e
Y

x!

-

Yz (')
Pol (x, 7)
Rec(r, ¢)

cannot
calculate

Attempt to perform statis-
tical calculation without
necessary data.

Check input data contents,

x>0 —1x10"%<
x<0: y=mn, 1/2+1

x=0y>0 x<O:

However, —1% 10’

lrl <10, |6l = 9X
i = 5%

y-log x<<100 x=0:y>0
(n:integer)

x>0 y%0, —1X10'%%< 1/y-log < 100

y=2n+1,1/n (n=0)
oo {n: integer)
<V/y-loglx{<100

|2l <10, |yl <10" However, ¥ xt+g? < 10™

10° degree
107 % rad

|8] <10gra

out of
range

Value in memory exceeds
aliowable number of digits.

Check memory contents.
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Binary number

Qctal number

Hexadecimal

number

Decimal—
sexagesimal

Statistical com-
putation

{Positive) 111111111111111 2 =
(Negative) 1111111111111111 =
1000000000000000

(Positive) 17777777777 & x = 0
(Negative) 37777777777 = x = 20000000000
(Positive) 7 FFFFFFF 2 x = 0

(Negative) FFFFFFFF 2 x = 80000000

|z = 9999999, 999. If degrees,minutes and
seconds exceed a total of 11 digits, the higher
{degrees, minutes) values wiil be given priority,
and displayed in 11 digits.

| <10%, |y] <107, |af <10%

=0
T =

* As a rule, the accuracy of a result is =1 at the 10th digit.
* Errors may be cumulative with such internal continuous computa-
tions with the functions, =¥, =¥, z!, Yx, and accuracy is sometimes

affected.

* In tanzx, |21 00°X (2 +1), |x| %= " /2rad X (2n-+1),
|x|% 100 gra (2n—+1), (n is an integer.) |
*With sinh x and tanh x, when x == 0, errors are cumulative and
accuracy is affected. :
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SPECIFICATIONS

Model: fx-8500G

Computations

Basic computation
functions:

Built-in functions:

Statistical com-
putation functions:

Memories:

Computation
range:

Rounding:

Negative numbers, exponents, parenthetical
addition/subtraction/multiplication/division(with
priority sequence judgement function—true al-
gebraic logic).

Trigonometric/inverse frigenometric  functions
{units of angular measurement. degrees, ra-
dians, grads), hyperbolic/inverse hyperbolic
functions, logarithmic/exponential functions, re-
ciprocals, factoriais, square roots, cube roots,
powers, roots, squares, decimal-sexagesimal
conversions, binary-octal-hexadecimal conver-
sions/computations, coordinate transformations,
7, random numbers, absolute values, integers,
fractions.

Standard deviation—number of data, sum, sum
of sguares, mean, standard deviation {two
types). Linear regression—number of data, sum
of x, sum of y, sum of squares of y, sum of
squares of x, mean of x, mean of y, standard
deviation of x {two types), standard deviation of
y (two types), constant term, regression coeffi-
cient, correlation coefficient, estimated value of
x, estimated value of .

26 standard (846 maximum)

T 1X10%~19.999999999X 10* and 0.
internal operation uses 13-digit mantissa.

Performed according to the specified number of
significant digits or the number of specified de-
cimal places.
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Programs

Number of steps:

Jump function:

Subroutines:

Number of stored
programs:

Check function:

[Graph function

Built-in function
graphs:{20 types)

Graph commands:

Graphs:

6,566 maximum

Unconditional jump (Gotol, 10 maximum
Conditional jump (=, =, >, <, &, =)
Count jumps (Isz, Dsz)

9 levels
10 maximum {PQ to F9)

Program checking, debugging, deletion, addi-
tion, etc. ‘

{20 types)} sin, cos, tan, sin”', cos”, tan”, sinh,
cosh, tanh, sinh™, cosh™, tanh™, log, In, 10°, ¢,
YT 2

Graph, Range, Plot, Trace, Factor, Line, X+—Y

User generated functions, statistical graphs (bar
graphs, line graphs, normal distribution curves,
regression lines), instant factor.

| File editor function |

Number of steps:
Filenames:
Passwords:
Commands:

4,989 maximum

8 characters maximum per file
126 characters maximum per file
(Filename input mode)

D, F, DEL, DELA, DELA*, E, n
(File data input mode)

V, T, B n § L, E, END

Auto power off:
Ambient tempera-

ture range:

Dimensions:

Weight:

Power is automatically switched off approx-
imately 6 minutes after last operation.

0°C—40°C(32°F—104°F)

17.8mmH X 84mmW X 180mmD
(Va"HX3Wa"WX7"D)

190g (6.702) including batteries

| Common section |

Power. supply: Three lithium batteries (CR2032)

Power consump-  G.O3W

tion:

Battery life: Approximately 100 hours on type CR2032.
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GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE
U.S.A. (not applicable to other areas).
WARNING: This equipment generates and uses radio frequency energy and if
not installed and used properly, that is, in strict accordance with the manufactur-
er's instructions, may cause interference o radio and television reception. It has
been type tested and found to comply with the limits for a Class B computing
device in accordance with the specifications in Subpart J of Part 15 of FCC
Rules, which are designed to provide reasonable protection against such in-
terference in a residential installation. However, there is no guarantee that in-
terference will not occur in a particular instaflation. If this equipment does cause
interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to fry to correct the interfer-
ence by one or more of the following measures:

. reorient the receiving antenna

. relocate the computer with respect to the receiver

. move the computer away from the receiver

. plug the computer into a different outlet so that computer and receiver are

on different branch circuits.

if necessary, the user should consuit the dealer or an experienced radio/televi-
sion technician for additional suggestions. The user may find the following book-
tet prepared by the Federal Communications Commission helpful:
“How to Identify and Resolve Radio-TV Interference Problems” This booklet is
available from the US Government Printing Office, Washington D.C., 20402,
Stock No.004-000-00345-4.
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