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FOREWORD

Thank you for your purchase of the CASIO fx-8000G.

This unit is a totally new type of advanced programmable computer. Be-
sides 82 scientific functions, graph functions also make it possible to pro-
duce 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.

This manual is composed of six sections:

. Configuration and Operation

. Manual Computations

. Graphs

. Program Computations

. File Editor Function

. Convenient Option

Section 1 should be read first to become familiar 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
through samples and explanations.
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® The information contained herein is subject to change without
notice.

® Reproduction of this manual either in part or its entirety is for-
bidden.

® Note that the manufacturer assumes no responsibility for any injury
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 actual displays.
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HANDLING PRECAUTIONS

® This unit is composed of precision electronic components and should
never be disassembled. Do not drop it or otherwise 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 large 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 to 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 detail.

® 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 operational errors.
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CONFIGURATION AND
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1-1 NOMENCLATURE AND FUNCTIONS

Display window

Graphic e
print switch - g - : Power switch
Tk | oo s Cursor/Replay keys
Shift key 1 G | ey —Mode key

Graph keys

—Function keys

— Delete key
All clear key

Numeric keys— Arithmetic operation
keys

Execute key

—Answer key



M Display window

¥k*%x MODE *x%x*xx 1

sys mode : RUN /

cal mode : COMP /
angle . Deg \ 47

display : Norm i //

Step 0 J

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).

The display on the right shows a sine graph as a representative example
of the graphs.

The letter “O” is distinguished from zero by adding a slash for the zero

().

Bl Power switch

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

M Graphic print switch

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

B Special operation keys

Shift key
Press when using the function commands and functions marked in
brown on the key panel. An [S] will blink on the display to indicate that
has been pressed. Pressing again will cause the [§] to dis-
appear from the display and the unit to return to the status it was in
before was originally pressed.

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



Mode Key
Press when setting the status of the unit or the unit of angular

measurement.

[0 ... Specifies file editor mode.

... For manual computations and program execution.

... For writing or checking programs.

... For clearing programs.

... Deg displayed. If [exE] is pressed, unit of angular measure-
ment is specified as degress.

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

[6] ... Gra displayed. If [exE] is pressed, unit of angular measure-
ment is specified as grads.

... Fix displayed. Entering a value from 0 to 9 followed by [ExE]
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 will cancel the specified num-
ber of decimal places or the specified number of significant
digits.

[ ... Defm displayed. Entering a value followed by [ExE] will specify
the number of memories available.

Ex. @ © — Number of memories available in-
creased by 10.
If [Exe] is pressed without entering a value, the current num-
ber of memories available and remaining steps will be dis-
played. (See page 24.)
Ex. (Moo (-] [Exe] **De fmxx

Program : 56

Memory : 36

1310 Bytes Free

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

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



... 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.

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

(vove] ] ... For regression computations (LR1 mode).

SHIFT| [MODE

[sHIFT] [moDE] (=] ...
[SHIFT

[srer] [mooe] (8] ...

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

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

Pressed after a numeric value representing degrees is
input.

Pressed after a numeric value representing radians is
input.

Pressed after a numeric value representing grads is
input.

i Alphabet key
Press to input alphabetic characters or special characters. Pressing

displays

A 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 [sif1] followed by will lock the unit in this
mode and allow consecutive input of alphabetic characters until is
pressed again.

SRERERCRCRENE

(]
[m] [v] (o] (o] 1]
(s] [c] (o] [e] [CF]
(e] ] [ <] O]
v o] [ [
(o] [&]
] seace [ ]

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

page 162).



Program/Goto key
Press [Prog], enter a value from 0 to 9 and then press [ExE] to execute a
program.
Ex. (1) [exe] = 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.

|REPLAVI

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, 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
[<] 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
marked above the keys.

(<= ]) is used to input labels within programs.

() inserts a space at the current position of the cursor.
[ ]) makes it possible to produce line graphs or regression lines.
The () 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 [Exe] will clear the memory contents.

All clear key
Press to completely clear the displayed formulas, 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].



Execute key
Press to obtain 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.

Print

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

WO~ 9, 0] Numeric/Decimal point/Exponent input keys

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

To input 1.23X10°, press 1 [ 23 [exP] [(-)] 6.

key combinations for the various modes are as follows:

COMP mode ([vove] () Base-n mode ([Moog] (1)
(=] [=] (=] E] -
Isz2] (=] [=] (Isz |
N O ) P
Pol(, Rec(, Rnd, Ran# and =
cannot be used in this mode.
SD mode ([Moog] [X]) LR mode ( [voog] [£])
(=] E] (=] [a] L]
[1sz ] =1 (o]
Standard deviation functions can Paired variable statistic functions can be
be used. used.

B Computation keys

=] X = 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. Rec(r.# X
( and [ =1 keys) ... Coordinate transformation
LR mode

@ (X1 keys) ... Estimated value computation of x and y
[Rec(] ... 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, calculation 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).

® [s1iFT] clears the graph display. The text display cannot be
cleared using this operation.

B Function keys

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

@ Multistatement/Display key

® Press to separate formulas 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].

-—

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

(10°=K, 10°="M, 10°="&, 10°=m, 10°="H, 10°="n, 10*="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 obtain 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 key in the Base-n mode, the sub-
sequently entered value is specified as a decimal value.

Square/Fraction key

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

® When pressed following the key, the decimal portion of a value
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 value.

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

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

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



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 [ExE] 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.

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 (10,¢) 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°45'12"—78[-- -] 45 12
® When pressed following the [stf1] key, a decimal based value can be
displayed in degrees/minutes/seconds (hours/minutes/seconds).
® Press in the Base-n mode to enter B (11,¢) of a hexadecimal value.

[rve] Hyperbolic key
° “®Pressing [fve], and then [sin], [cos], or [tan] prior to entering a value
produces the respective hyperbolic function (sinh, cosh, tanh) for
the value.
® Pressing [stT], then [hye] and then [sin], [cos] or [tan] 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 (12,¢) of a hexadecimal value.

[oin] (' ] 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 (1349, 1440, 1510) of a
hexadecimal value.
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_:E Minus key
® Press prior to entering a numeric value to make that value negative.
Ex. —123— [0 2@

® When pressed following the key, the same numeric value can
be assigned to multiple memories.
Ex. To assign the value 456 to memories A through F: 6]

(A [

® Press in the Base-n mode prior to 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: 1
B [Exe]
® During execution of program computations or consecutive computa-
tions, press following the key to enter a numeric value.

lil Eb 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.

E Power/Absolute value key

® 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.

® 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.
I

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.

Q
,.
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B Contrast adjustment

Pressing the (<] or key following the key adjusts the contrast of

the display. Pressing [ <] 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 [Mooe, [ <] or (=] (as well as [© ], [ £])

cancels contrast adjustment.

* Light 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
key. (See page 61.)

12



1-2 POWER AND BATTERY REPLACEMENT

Power is supplied to this unit by three lithium batteries (CR2032C). If the
power of the batteries should 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 should 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 batteries 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.

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

Screws

(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 o |
the unit ensuring that the positive < sides
are facing upwards. \

E‘ Sc;ew

RESET button

13



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

DG

o

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

CAUTIONS:

If the batteries being replaced are not totally without power, it is possible

to replace batteries so quickly that previously stored programs and

memory contents are not erased or altered. In this case, however, all
programs and memory contents should be carefully checked after bat-
tery replacement.

If battery power should be allowed to decrease or if batteries are re-

moved from the unit for extended periods, 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 replaced.

All memory contents and programs will be erased.

* If the display does not light up or the unit does not work normally even
after pressing the RESET button, remove the batteries and leave them
out for a few minutes. Then install them again and press the RESET
button.

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

14



1-3 BEFORE BEGINNING COMPUTATIONS...

l Computation priority sequence
This unit employs true algebraic logic to compute the parts of a formula in the
following order:
1. Coordinate transformation Pol (x, y), Rec (r, §)
2. Type A functions* x? x ', x/,°, 7, &
3. Power/root x, N
4. Abbreviated multiplication format in front of # or memory
27, 4R, etc.
Type B functions* V', 4 | log, 10% In, e*, sin, cos, tan, sin”', cos™",
tan™', sinh, cosh, tanh, sinh™', cosh™, tanh™', (—), Abs,
Int, Frac, h, d, b, o, Neg, Not
6. Abbreviated multiplication format in front of Type B functions or pa-
renthesis 3sin5, 6V 7, 2sin30cos60, etc.
7. X, +
8 +,—
9. and
10. or, xor
11. Relational operators <, >, =, & = =
* Functions are divided into two types.
Type A functions are entered after the argument, while Type B functions are
entered before the argument.
* When functions with the same priority are used in series, execution is per-
formed from right to left: e.g., e’InV120 — ¢ {InV120)} .
Otherwise, execution is from left to right.
* Compound functions 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 sanIEE +6. 8) =22. 07101691

o
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B 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 ( (3+4>< 54+4) +3) +5) +8=

arlt il

Numeric Command
value stack stack
@ 2 X
@ | 3 (
@ | 4 @ | (
@ 5 (4] A
® e (5] X
(6] (
I

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

16



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 should be employed.

® Operation modes
There are a total of three operation modes.

e

RUN mode

Graph production as well as manual computations and program execu-
tions.

WRT mode

Program storage and editing. (See Section 4.)
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.

U

22

COMP mode

General computations, including functional computations.

Base-n mode

Binary, octal, decimal, hexadecimal conversion and computations, as well
as logical operations. (See page 46.) Function computations and graph
drawing cannot be performed.

SD1 mode

Standard deviation computation (single variable statistics). (See page 50.)
SD2 mode

For production of bar graph, line graph or normal distribution curve accord-
ing to single variable statistical data. (See page 84.)

LR1 mode

Regression computation (paired variable statistics). (See page 52.)

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 decimal place setting ([Move| (7] n), number of significant digits
( n), and angle unit (Deg, Rad, Gra) will be retained in memory.
The mode setting is displayed when the power of the unit is switched ON.
Confirm whether the desired mode is set before performing calculations.

17



*¥xk*k MODE *%xx%x%
ISystem mode (RUN, WRT, PCL)

d . RUN<—
Y e aoMP—_l —Calculation mode (COMP, Base-n, SD1, SD2,
angle : Deg<—1— LR1LR2)
display @ Norme— L— Angle unit (Deg, Rad, Gra)

L——Number of digits (Fix, Sci, Norm)

Step (1)

Il 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 performed with a range of 13 digits for a mantissa and 2 digits for
an exponent.

Ex. 3X10°+7=
3[exp] 5 [ 7 [Exe] 42857.14286
3[exr] 5 (5 7 £ 42857 [exE] 0.14285714

* Computation results greater than 10" (10 billion) or less than 107 (0.01) are
automatically displayed in exponential form.

Ex. 123456789X9638=
123456789 (X 9638 [ExE] | 1.189876532:+12 |
A /

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

Ex. 3X10°+7=
3[exp] 5 H 7 [exE] 42857.14286
(=] 42857 [exE] 0.14286

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

18



B Overflow 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 129.999999999X 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 [4])

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

(6) Input errors are made.
(Ex. [xE))

(7) When improper arguments are used in commands or functions that require
arguments. (i.e. Input of an argument outside of the range of 0~9 for Sci or
Fix.)

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

()~(3) Ma ERROR

(4) Stk ERROR

(5) Mem ERROR

(6) Syn ERROR

(7) Arg ERROR
Besides these, there are an “Ne ERROR” (nesting error) 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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M Number of input characters

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

One function comprises one step. Each press of numeric or &, =, X and &

keys comprise one step. Though such operations as [s#F] [ /] (I} 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 the [ < ] or

[= Jkey 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

blinking “IN". If the “I@” appears during a computation, the computation should

be divided at some point and performed in two parts.

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

B Graphic and text displays

This unit has a graph display 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 other.
Switching between graph and text displays is performed using the key.
Each press of [c=7] switches from the current type of display to the other.
Operations to clear the display depend upon the type of display being shown:
Graphs: [siF][cis |
Text:
Pressing the key causes a cleared text display to appear if pressed dur-
ing a graph display.
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M 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 key operation during text display; graph
drawing, switching to text display by after clearing graph display by
Lo ] [exel).

Since the register stores the previous calculation results, they can be recalled.
This is especially 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:

e Lbl O * Deg * Prog O
* Dsz O * Rad

elsz O * Gra

* Mcl e Fix

* Hex *Sci O

* Dec * Norm

* Bin * Rnd

* Oct * Scl

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

[ac] 123 [X] 456 [exE] 123X456
56088.
123X456
56088.
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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M 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:

D2 @ 122_
122
123_

Ex. To change an input of cos60 to sin60:

[cos] (6] (O] cos 60 __
Le1E]1lE] cos 60
sin S | n Q@

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

®|f an unnecessary character has been included in a formula, use the [<]
and (=] keys to move to the position of the error and press the key.
Each press of [0EL] will delete one command (one step).

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

BERXXND 369XX2_
=] =] (o 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 key. Press and insertions can be
subsequently performed as desired.

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

QEEELZ] 2.367%_
CEIEIEIEI0E] 2.362
2.367

[sin] sin 2,367

22



* When 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 (=], [ = ],[ (2], or[ac]is pressed.
This blinking { _ is indicated by “_." in the alphabet mode ( key),

while it is indicated by “" " in the shift mode ( [s4T)).

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 = e B 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:

o] B 789~ e @ A+78.9-B_
(Exe] 202.35

Ex. To add 74.12 to memory B:

v @ F 74.12 (= e @ 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].

] B [x€] L 123.45 |

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

0 (4] [ 0. |
Ex. To clear the contents of all the memories:

(sHFT] Mc | _

EXE 0.
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® To store the same numeric value to multiple memories, press [ followed
by (G key).

Ex. To store a value of 10 in memories A through J:
10 (=] [apra] B [s7] [~ ] [acera] D 10—-A~J__
EXE 1 0 .

Il Memory expansion

Though there are 26 standard memories, they can be expanded by changing

program storage steps to memory. Memory expansion is performed by con-
verting 8 steps to one memory.
* See page 108 for information on the number of program steps.

Number of memories 26| 27| 28| .. |-36] .. 76| .. | 206
Number of steps 1446|{1438(1430| .. |1366| .. |1046| .. 6

Momory is expanded in units of one. A maximum of 180 memories can
be added for a maximum total of 206 (26 + 180). Expansion is per-
formed by pressing [Moce|, 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:

[0 30 | Defm 30_
x*De fmxx
Program : Q@<————Number of program steps
used
Memory : 56<——1 Number of memories

1206 Bytes Free<tCurrent 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 [ooe], followed by [-] and then
EXE |,

(moog] [-] [ExE] *%De fm**
Program 0
Memory 56
1206 Bytes Free

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

[mooe] [] O [ExE] x%Defmkx
Program (1)}
Memory : 26

1446 Bytes Free

* Though a maximum of 180 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 (M| [-] expansion value) can also be stored as
a program.

® Using expanded memories
Expanded memories are used in the same manner as standard memories,
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 [ [ for “ [ * and e [Exe] for “ ] ”.)
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 result 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
by this function. To recall the stored value, press the key.

When is pressed, “Ans” will appear on the display, 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
02 B @@ B 6 [ExE] 123+456

579.
(7] (8] [8 (=] [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 memory is not erased even if the pow-
er of the unit is switched OFF. Each time 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 [Exe] key, that value is not
stored in the Ans memory.

Ex. Perform computation 78+56=134, then store the value 123 to mem-

ory A:
71 8 [ B 6] [exE] 78+56

134.

Checking the content of A

[ans] (5] . oo o ns ae
[0 2@ B (=] (e B [ExE] 123—A

123.
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 use it in computation formulas. In multiplication op-
erations, the X immediately before [Ans] can be omitted.

Ex. 15X 3 =45
78X 45—23=3487
M6 X B[EE) 15X3
45,
71 8 [Ans) £ 2 @) (5] 78Ans—23
3487.

B 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 [Ac] key. (Numeric values in the
memories, programs or computation modes are unaffected when power is
switched off.)
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2.
MANUAL COMPUTATIONS




2-1 BASIC COMPUTATIONS

B Arithmetic operations

® Arithmetic operations are performed by pressing the keys in the same order
as noted in the formula.
® For negative values, press before entering the value.

Example Operation Display
23+45—53=—255 23H45E53 , = 215185
56X (—12)+(—2.5)= 268.8|56 125 25

268.8
12369X 7532X74103= 12369 (X] 7532 [X] 74103 [(exe] | 6.903680613:c+12

6.903680613X 10"

(6903680613000)

* Results greater than 10 (10 billion) or less than 107
(0.01) are displayed in exponential form.

(45X107®) X (—2.3X107™)
=—1.035X10"°
(—0.001035)

(1X10°)+7=14285.71429

(1X10°)+7—14285=
0.7142857

|45[exr] 75 X [(—)] 2.3 [ExP]
(=] 79[Exe]
1[ExP]5 [ 7 [ExE]

1[ExP] 5= 7 [ 14285 [ExE]

* Internal computations are computed in 13 digits for a
mantissa, and the result is displayed rounded off to 10

digits.

1

\

|
|

|

-1.035:-03

14285.71429
0.71428571

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

Example Operation Display
3+5X6=33 3 5 X 6[Exe] 33.
7X8—4X5=36 7R 8E 4K 5[6€ 36.
14+2—3X4+5+6=6.6 1H 283X 4 5H 6 [exe] 6.6
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B Parenthesis computations

* The above is the same as 6 =] 4 [=] 5[ExE].
|

Example Operation Display
100—(2+3)X4=80 100 = [0 2 B 3 0 [X] 4 [Exe] 80.
243X (4+5)=29 2H 31X [0 40 5[Exe] 29.

* Closed parentheses occurring immediately before op-
eration of the key may be omitted, no matter how
many are required.
(7—2)X (845)=65 (W75 2@ sms e 65.
* A multiplication sign (X) occurring immediately before
an open parenthesis can be omitted.
10— [2+7X(3+6)] =—56 |10 [ 20 7 [0 3F 6[exE] -55.
* Henceforth, abbreviated style will not be used in this
manual.
2X3+4 .
——5 —=(2X3+4)+5=2|[0 2K 3E 4D E 5[exe] 2.
5X6+6X8
15;4—:[12);3%.8125 Os5XeM6X 8N EMD
15X 4 {12 X1 3 D] [exE] 0.8125
(1.2X10°)— {(25X10°)  |1.2[Exp] 19 [0 2.5[exp] 20
x1_go;=4_5x10.a 3 [ 100 0] [Exe] 4.5:+18
6
W=0'3 6 = [ 4 X 5D [exe] 0.3
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Bl Memory computations

® The contents of memories are not erased when power is switched OFF.
They are cleared by pressing [5#] followed by [Mcl] ( key) and then [Ex].

Example Operation Display
9.874X7=69.118 9.874 [ — ] [apra] Y [ExE] 9.874
9.874X12=118.488 (acpra] Y [x] 7 [ExE] 69.118
9.874X26=256.724 (acpra] BY (X] 12 [ExE] 118.488
9.874X 29=286.346 (aena] EY [X] 26 [ExE] 256.724

B (X] 29 [exe] 286.346
* The key is used to input numeric values in mem-
ory. (Clearing a memory before input is not required,
because the previous value in the memory will be
automatically replaced with the new value.)
23+9=32 23 [ 9= J(nrra] B [ExE] 32.
53—6=47 53] 6 [Exe] 47 .
—)45X2=90 (era] @ [Ans] [ = J[arvd @
99-+-3=33 79.
Total 22 45X 2 [Exe] 90.
ad 8]
(exe] -11.
99 =] 3[exe] 33.
8] B]
22,
12X(2.3+34)—5=634 |23 34— ][rw @ [ExE] 5.7
12 & 5[exe] 63.4
30X(23+34+45)—15 |45 = [ B [Exe] .5
X45=2385 30X [O[npw @ F el B 07
=15 G [exe] 238.5

* Multiplication signs ( X )immediately before memory

names can be omitted.
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B Specifying the number of decimal places, the number of significant
digits and the exponent display

® To specify the number of decimal places, press 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 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 cancelled until another value or (9] is specified using the sequ-
ence: [vooe], [9], [exe]. (Specified values are not cancelled even if power is
switched OFF or an other mode (besides [voce| [9]) 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 [s#F] fol-
lowed by [Rnd] (E} key) and then [Exe|,
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Example Operation

Display

-

100-+6=16.66666666... \100E16
| [mooe] (Four dec-
\imal places specified.)
 [wooe] (0] (Specification
|cancelled.)
| (Mooe] (Five sig-

| nificant digits specified.)

l ] (Specification

l cancelled.)
* Values are displayed rounded off to the place
specified.

| |
|
200+7X14=400 (Three dec-

imal places specified.)
120057

(Continues computation with |[X]

10-digit display.) 14
If the same computation is

| 16.66666667
| 16.6667

16.66666667
1.6667:+01

| 16.66666667

16.667

| 28.571
128.57142857X_
| 400.000

| performed with the specified |

'number of digits:

120057

|(Value stored internally cut
| off at specified decimal
place.)

14

| 9 (Specification

|cancelled.)

123mX456=56088m 1123 [x] 456
=56.088km ENG

78gX0.96=74.88g ‘ 78 [X] 0.96 [ExE]
=0.07488kg IEG:

|
28.571

| 28.571

28.571X_

| 399.994
399.994

|
* 56088 .
| 56.088:+03

| 74.88
| 0.07488:+03




2-2 SPECIAL FUNCTIONS

B Continuous computation function

Even if computations are concluded with the key, the result obtained
can be used for further computations. In this case, computations are per-
formed with 10 digits for the mantissa which is displayed.

Ex. 3X4=|2 Continuing =+3.14=

3 X 4 [exg] 3X4
12
(Continuing) =] 3.14 [Exg] 12.+3.14
3.821656051

Ex. To compute 1+3X3

1 & 3 X 3 [Exg] 1+3X3
e
1 & 3 [exg] 1+3

9.3333333333
(Continuing) ] 3 [ExE] 0.3333333333X3
0.9999999999

This function can be used with memory and Type A functions (x°, x ',

x! : see page 44), and +, —, x*, ¥, o>

Ex. To store the result of 12XX45 in memory C:

12X 45 12X45

540.
(Continuing) [~ ] 540 .-C

540.

Ex. To square the result of 786 (see page 44):
786 78+6
13.

(Continuing) [ <7 ] [ExE] 13.2

169.
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M Replay function

® This function stores formulas that have been executed. After execution
is complete pressing either the 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 [=], [&], and 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.
[ 123x456 l
* The formula appears after clearing the display.
EXE 123X456
56088 .
| 123X456_ |
Ex. 4.12X3.58+6.4=21.1496
4.12X3.58—7.1=7.6496
4.12 X 3.58 [ 6.4 [ExE] 4.12X3.58+6.4
21.1496
| 4.12x3.58+6.4_ |
EEIEE] | 4.12X3.58+6.4 ]
B 7.1 [exg] 4.12X3.58-7.1
7.6496
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®|f 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 (=] 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 [ 0 X 2.3 [ExE] 14+0X2.3
Ma ERROR
Step 4
(2] (or (=) [ 14+0X2.3 |
T
Error generated here.
(<= [swer] (iNs ] 1 [ExE] 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.

B 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 been press-
ed (except in the file editor mode). This function is activated by enter-
ing [Ans].

Ex.
123 (X 456 [Exe] 123X456
56088.
[ |
=] | _
| 123X456




B 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 statement computations possible.

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

® Inputting “.d” ([stF] f}) 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 [ =] B[] 6.9 X 123—-A:6.9XA .,
(A (4] A+3.2
A = 3.2 [Exg] 848.17
- D isp —
The display halted by the .4 command is represented with I—Disp—.
[ExE 123—-A:6.9XA .
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.
* Consecutive computations using multistatements cannot be performed.
123X 456 . +5

Invalid
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2-3 FUNCTIONAL COMPUTATIONS

B 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 [ExE],

® 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
key.

Example ‘ Operation \ Display

Conversion of 4.25 rad to ‘@@

degrees 4.25 [siFT] [Mope ; 243.5070629
Conversion of 1.23 grad to | [Moog] ‘
radians | 1.23 [sHiFT] [moo] (6] [EXE] 0.01932079482
Conversion of 7.89 de- (6]
grees to grads 7 80 s oot @) (B] | 8.766666667
Result displayed in ‘- [ExE] ‘
degrees 47 .3 [H 82.5 [sHiFT] [MoDE] :
47.3'+82.5 rad= EXE | 4774.20181
4774.20181
\
12.4°+83rad—1.8 gra=  |12.4 [ 8.3 [snF7] [vooe] (5]
486.33497 | 1.8 [sHiFT] [MooE] [6] [EXE] 1 486 .33497
Result displayed in | [oDE]
radians (2416 [ ] 31 [ ] [sniFT] |
24°6'31"+85.34 rad= MODE 85.34 [ExE] : 85.76077464
85.76077464
Result displayed in grads |[Mooe] [6] ‘
36.9'+41.2 rad= 369 412 |
2663.873462 |[sHiFT] [Mope ‘ 2663.873462
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M Trigonometric functions and inverse trigonometric functions

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

Example Operation

Display

|
sin 63°52'41"=
0.897859012

[sin]63[+1]52[ ] 41
| ] [ExE]

 ooe] (5] (EE]
| (oos] [ (o) @ 2 3 1) [B5E]

tan (—35 gra)= | (Mooe] (€] [ExE]
—0.6128007881 |[tan | 35

cos (% rad)=0‘5

2-sin 45° X cos 65°=

0.5976724775 2 45 [x] [cos] 65

Can be omitted.
sin”' 0.5=30" |[srFT]
(Determine the value of x | Can be entered as .5
when sin x=0.5.)

cos™’ ‘22 =
0.7853981634 rad |[stFT] [cos ] [(J 2E2
=£rad |[Exe]
4 ElEmllca

| [MooE]

36.53844577° 0.741

=36°32'18.4"

* If the 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.

tan"' 0.741=

25X (sin"'0.8—cos '0.9) |2.5 0.8
=68"13'13.53" |[s4FT] 0.9 0] [Exg]
B ]
sin18°X cos0.25rad= [sin] 18 0.25

0.2994104044|
* The above is computed in radians, and is the same

as|sin ] 18 [snFT] [mooe] (4] x] [cos] 0.25 [ExE].
1

0.897859012

-0.6128007881

0.59767247175
30.

0.7853981634
0.25

36.53844577
36°32'18.4"

68°13'13.53"

0.2994104044
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B Logarithmic and exponential functions

Example

Operation

Display

log 1.23(logq01.23)=
0.08990511144

In 90(loge90)=
4.49980967

log 456+ In 456=
0.4342944819
(log/In ratio=constant M)

10'#=16.98243652

(To obtain the antiloga-
rithm of common logarithm
1.23)

¢*%=90.0171313

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

10 e741.2:107=
4225878667

5.6°°=52.58143837

—— 1
V123 (=1237)=
1.988647795

(78—23) =
1.305111829X107*

24-3X¥64—4=10
*x‘and Y/ given compu

2X3.455%%7=3306232.001

[log]1.23 [ExE]

[(in ] 90 [ExE]
[log] 456 [+] [_In_] 456 [EXE]

[swF] [107] 1.23 [ExE]

[stFT] e ] 4.5 [ExE]

[stiFT] [(10] 4 [X] [stFT] [ ]
[(=)] 4 @ 1.2 X [sniFr] [107]
2.3[Exg]

56« ]2.3[Exg]
7 [ 1123 [Exe]

@783 230[=][(=)]12

EXE

23X 3[_]64 [ 4[exe]

tation priority over X and

2XI34[ = ][A5H6.70

EXE

0.08990511144

4.499800967

0.4342944819

16.98243652

90.0171313

422.5878667
52.58143837
1.988647795

1.305111829:—-21
10.

3306232.001
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B Hyperbolic functions and inverse hyperbolic functions

Example Operation

Display

sinh 3.6=18.28545536 \[hyp][sin]3.6
cosh 1.23=1.856761057  |[hyp 1.23 [exe]
tanh 2.5=0.9866142982 | [hyp] 25

cosh 1.5—sinh 1.5= |[hyp] [cos] 1.5 (= [hyp] [sin |
0.2231301601 | 1.5 [ExE]

=¢7'® |(Continuing)[In ] |

(Proof of cosh x
+sinh x=¢**

Sinh~'30=4.094622224  [siFT] 30

20 ?
cosh™(55 )= | 7] (o) ] (0 20 B 15
0.7953654612 | [1]

Determine the value of x
when tanh 4 xr=0.88

tanh~'0.88
g=— = (swer] [hyp ] ('] 0.88 ] 4
0.3439419141 [ExE]
sinh~'2X cosh™'1.5= [swieT] [hyp] [sin 7] 2 (] [stFT]
1.389388923 | [hyp] [ces™] 1.5 [EXE]

sinh"(%)+tanh*‘(%)= |[sT] [hye] [sn "] [0 2 ) 3

1723757406 | B 59 (e ] (@] [0 4 EI 5 |

<

18.28545536
1.856761057
0.9866142982

0.2231301601
-1.5

4.094622224

0.7953654612

0.3439419141

1.389388923

1.723757406
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B Coordinate transformation

® Rectangular coordinates

Y
P(zy)
/ """"""""" 1
./
v ;
‘ ;
0 . X

® Polar coordinates

Y
P(r,8)
Pol /
-

r
Rec

(]

X

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

ory | displayed.)

Pol—I=r, J=0

Rec—Il=ux, J=y
® With polar coordinates, ¢ can be computed within a range of
—180°< 6 =180°. (The computation range is the same with radians or

grads.)
Example Operation Display
If =14 and y=20.7, what [ExE]

are rand @ ?

If x=7.5 and y=—10,
what are r and 6 rad?

If =25 and 6 =56, what
are x and y?

2
If =45 and ¢ =3 T rad,
what are x and y?

14 20701
(ExE]
(Continuing) [aceral B (EXE]

(mooe] (5] [Exe]

75 o
10 0] [Exe]

(Continuing) [spre] I [ExE]

(4] [exe]

25 L1 56
(Exe]

(Continuing) [atpre] B [EXE]

(MooE] (5] [Exe]

(s#T] [Rec(] 4.5 [swT) ] [0 2
(3 3 X] [swe] (=] [ O] [Exe]
(Continuing) [apv B [EXE]

24.,98979792(»

55°55'42.2"(0)

12.5()
-0.927295218(9)

13.97982259(a)
20.72593931(y)

-2.25()
3.897114317(y)
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B Other functions (V' , x2 x~', x!/, ¥ , Ran#, Abs, Int, Frac)

Example | Operation ‘ Display
1
V2475 =3.65028154 (2@ _]5[Exe 3.65028154
22432+ 42+ 52=54 |2 3 4
| 5 =21 [exe] ; 54 .
]
T =12 @3] -4
2 EXE 12.
8! (=1X2X3X-X8)= |8 [sur)[x7][Exe] 40320.
40320
V36X 42X 49 =42 e 36X 42X 49 |
DEe 42.
Random number genera- Ran® Ex) 0.792

tion (pseudorandom num- |
ber from 0.000 to 0.999)

V132—52 +V 3%+42 =17 —1@13[=z2]18 5 =20
HJMA3[2]H 4[]

| [Exe] ' 17.
V1—sin?40°= | [MoDg]
0.7660444431=cos 40° [/_|[0 1 = [0 [sin ] 40
\[2] 0] [exe] ‘ 0.7660444431
(Proof of cos § = (Continuing)
vi1—sin? 0 ) |[Exe] 40 .
1 1 1 1
2f|+47'+67'+‘8“r= 2 [swFr] [ ][] B 4 [shiFT]
A ‘ 05430805571 L=f1L"1EH 6 (el [ =]
' @ 8 e ] )
EXE 0.5430803571
What is the absolute value |[sHFT] 3E4
of the common logarithm ‘@ 0.1249387366

3
of 47 ‘

3
‘Iogf\=0.1 249387366
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Example Operation Display

What is the integer part of |[sF] [int] [(] 7800 ) 96

7800 , I | 81.
96 [
What is the fraction part of | [suFT] [Frac | [(] 7800 =] 96 |
7800 , [Exe 0.25
96 ‘ ,
What is the aliquot part of | 2512549139 [£] 2141 [Exe] i 1173540.
2512549139+21417 ([stiFT] [Frac ] [(J 2512549139 [ | ‘
2141lm 0.99953
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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 [Moog] (=),

® The number system (2, 8, 10, 16) is set by respectively pressing [8in],
[Oct], or [Hex], followed by [ExE].

® Number systems are specified for specific values by pressing [sHF],
then the number system designator (], [0, [dl or [h]), 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, 5, 6, 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
Octal 0,1,2,3,45,6,7
Decimal 0,1,2,3,45,6,7,8,9
Hexadecimal 0,1,2,3,45,6,7,89, A,B,C,D,E, F

: onG:

® Negative numbers in binary, octal and
two’'s complements.

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

from standard letters they appear as: A, B, C, D, E, FF.

hexadecimal are expressed as

46



® Computation range (in Base-n mode)

Binary Positive: 111111111111111 =2 x =0

Negative: 1111111111111111 = x

= 1000000000000000

Octal Positive: 17777777777 Z x = 0

Negative: 37777777777 = x = 20000000000
Decimal Positive: 2147483647 = x = 0

Negative: —1 = x =—2147483648
Hexadecimal  Positive: 7FFFFFFF = x = 0

Negative: FFFFFFFF = x = 80000000

M Binary,octal, decimal, hexadecimal conversions

Example Operation Display

H — “Base-n”

What are the decimal
values for 2A;s and 274g? 2A 42,
[o] 274 188.

What are the hexadecimal
values for 123, and (swiFT] [d] 123 [ExE] 00000078
101027 [stiFT] (6] 1010 [ExE] 0000000A

What are the octal values
for 155 and 1100,? (swFT] (0] 15 [ExE] 00000000025
[stiFT] (6] 1100 [EXE] 00000000014

What are the binary values
for 3610 and 3B7;¢? [siFT] [d] 36 [EXE] 0000000000100100
[swiFT] [n] 3B7 [ExE] 00000011101101 11
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B Negative expressions

Example Operation Display
[MooE] H — “Base-n"

How is 110010, expressed

as a negative? [Neg] 110010 [ExE] 1111111111001110
How is 725 expressed as a

negative? [Neg] 72 [EXE] } 37777777706
How is 3As expressed as }

a negative? 3A ‘ FIFIFIFIFIFC6

|

B Basic arithmetic operations using binary, octal, decimal and

hexadecimal value

S

Example ‘

Operation

Display

10111,+11010,=110001,

B4716_ DF15=A6816

123X ABC,s=37AF4,,
=228084,, |

1 FZD16_10010=7881 10
=1EC96

76545+124,
=334.3333333,
=51 65
* Computation results are
portion cut off.

1234+1EF,4+243=2352

=125810

= — “Base-n”

10111 11010 [Exg]

|[Hex] [ExE]

B47 [=] DF [Exe]

[stiFT] [0] 123 [X] ABC [ExE]

[stiFT] [n] 1F2D =) 100 [EXE]

[sHiFT] [0] 7654 [ 12 [ExE]

displayed with the decimal

(stiFT] [d] 1234 [ [sHiFT] [A] 1EF
[#] 24 [ExE]

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

|

0000000000110001

00000mA68

00O37AF 4
228084

7881
00001ECY

334
00000000516

00000002352
1258
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M Logical operations

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

Example Operation Display
(o] 5 — “Base-n"
1916 AND 1A6=184s \

119 (end] 1A (55 | 00000018

1110, AND 36,=1110, |[Bin][ExE] ‘
‘11110@36 ‘00000000®®001 110

235 OR 613=63; |[Oct] [Exe] ‘
123@61@ ‘ 00000000063
120, OR 1101,=12D4¢ [Hex] [EXE]
120-@@1101m 000001 2D
1010, AND (A5 OR 74¢)= |[Bin][ExE]
1010, 1010-IW[E]A-‘
[swFT] (0] 7 O [ExE] 0@0@00@0@0001010
516 XOR 316=615 mm ‘
5 [sniFT] [xor | 3 [EXE] \ 00000006
42,4, XOR B;s=33¢ |[Dec] [EXE] a
42 [sHT] [xor | [sniFT] (0] B [ExE] | 33
Negation of 12344 l
|[Not] 1234 [Exe] | 37777776543
Negation of 2FFFED;s |[Hex] [EXE] \
[Not] 2FFFED [ExE] ‘J FFDOQQ12
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2-5 STATISTICAL COMPUTATIONS

B Standard deviation

® Standard deviation computations are performed in the SD1 mode.
(Press X1.)

® Before beginning computations, the statistical memories are cleared
by pressing [sF] followed by ((Acl key) and then [Exel.

@ Individual data is input using [o7] ((=_Jkey).

® Multiple data of the same value can be input either by repeatedly
pressing or by entering the data, pressing [s#F1, followed by [], that
represents the number of times the data is repeated, and then [DT],

® Standard deviation

/ S (x—%) / Sz —(22)/n Using the entire data of a finite
6 =/ = =/~ " | population to determine the
/ n Y n standard deviation for the
\_population.
N

/ s (x—3) ’/' Sxi— (32 n Using sample data for a papula-
deviation for the population.

tion to determine the standard J

* The values for n, 2x, and 3 x° are stored in memories W, V, and U re-
spectively, and can be obtained by pressing e followed by the mem-
ory name and then (i.e. [pprd @9 [ExE] ),



Example Operation Display

Data 55, 54, 51, 55, 53, 53,

54, 52 (Memory
clear)
55[DbT]54[DT]51[DT]55 ]
(o7]53[oT][DT]54[DT]
'52[bT] 52,

* Results can be obtained in any order desired.

!(Standard deviation g ) ‘

1.316956719
(Standard deviation o)
1.407885953
(Mean ) [stFT] (£ [ExE] 53.375
(Number of data n)
8.
(Sum total S x) 4217,
(Sum of squares =x9)
22805.
What is deviation of the (Continuing) [stiFT]
unbiased variance, the dif- |[EXE 1.982142857
ference between each 55 [ExE] 1.625

datum and the mean of 54 £ 0.625
the above data? 51 [ [stiFr] (& [ExE] » —-2.375

What is £ and x7 - for

the following table? 110 [swFt] ] 10 (o7 ] 110.
ClassNo. | Value |[(5g,| | 130 (547 G 31 [B7) 130.
B 1ﬁ10 150 [stFT] (5] 24 D7 ] 150.

\ 170[oT][DT] 170.

2 | 130 | 31 | |40 o7][o7](oT] 190.

3 150 ‘ 24 | |jewd [ [Exe] 70.

4 ‘ 170 | 2 137.7142857
.5 | 190 | 3 | 18.42898069

* Erroneous data clearing/correction I (correct data operation: 51 [DT])
(D 1f 50 [oT] is entered, enter correct data after pressing[cL] (=] key).
@ If 49 was input a number of entries previously, enter correct

data after pressing 49 [cL].
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* Erroneous data clearing/correction Il (correct data operation: 130 [sF]
G131 [oT])
@ 1120 [ is entered, enter correct data after pressing[AC].
218120 ] 31 is entered, enter correct data after pressing[AC|.
@ 1120 ] 30[oT]is entered, enter correct data after pressing [CcL].
@ If 120 [s#F1] ] 30 [oT | was entered previously, enter correct data after
pressing 120 CJ 30 [eLl.

B Regression computation

® Regression computations are performed in the LR1 mode. (Press.[Moo|
=.)

® Before beginning computations, the tabulation memories are cleared
by pressing (st followed by [sci] and then [Exe].

® Individual data are entered as x data[s#7] [.] y data[DT].

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

® |f only x data is repeated (x data having the same value), enter [s#] []
y data or [] y data [s#f1] [3] followed by a value representing the
number of times the data is repeated, and then[oT],

® |f only y data is repeated (y data having the same value), enter x data
or x data [s#F1] [I] followed by a value representing the total number
of times the data is repeated, and then [DT].

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

Regression coefficient of Constant term of regres-
regression formula sion formula
_ n-Zxy—Sx-3y _ 2y—B-Zx
B= n-Sx—(3x)°’ A= n

® Estimated values x and j based on the regression formula can be
computed.
® The correlation coefficient r for input data can be computed using the
following formula:
n-Jxy—3x-2y

Tz o7 sy

* The values for n, > x, > x°, X xy, Xy, and Xy’ are stored in memories W,
V, U, R, Q and P respectively, and can be obtained by pressing aps
followed by the memory name and then [Exe] (i.e. apra T [Exe] ).
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@ Linear regression

Example

Operation Display

* Temperature and the
length of a steel bar

=
@_ﬂ@ (Memory

I T ‘ e
._Jeqﬂﬂ, i Length \ e
10C 1003w 40 5] ] 1003 [57] 10.
15 1005 | |15 (s (2] 1005 [o7] 15.
20 1010 20 [swF1] (1] 1010 [oT 20.
o5 | 1011 25 [swF] L] 1011 [DT ] 25.
\ 1014 i30--smn [ 1014 [oT \ 30.
Using this table the re- |(Constant term A) |
gression formula and cor- (exe]| 997 .4
relation coefficient can be
obtained. Based on the (Regressnon coefficient B)
coefficient formula, the (sFT] (B] m 0.56
:%Tgtz:é tttt: f;en?;:fartj:e |(Correlation coefficient r) \
at 1000mm can be esti- | [sweT] (7] [Exe] 0.9826073689
mated. |(Length at 18°C) ‘
Furthermore, the critical 18“@“\ 1007.48
coefficient () and covar-
iance 3(Temperature at 1000mm)
Sxy—n-i-g ‘ 1000(sHiFT] (5] [EXE] | 4.642857142
=1 can also | ‘
be computed ‘(Crmcal coefficient)
pates Enilo[eales) 0.9655172414
|(Covariance) [(J [acpidl @ = |
[acera]
@DE B10 |

l ‘ 35.

* Erroneous data clearing/correction (correct data operation: 10 GJ
1003 [oT))
@ 1f 11 ] 1003 is entered, enter correct data after pressing[Ac].
@ 1f 11 [s577] ) 1003 is entered, enter correct data after pressing
[cL].
3 If 11 [s#77] L) 1003 was entered previously, enter correct data af-
ter pressing 11 [.J 1003 [cLl.
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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 obtain
the regression coefficient and for making corrections. To obtain the
estimated value §, [n] x @ is used, and to obtain estimated
value %, y [stF1] [ [exe] [sur] (e ] [ans] [ExE] is used.
Furthermore, 2 x, 2% and Zxy are obtained asZInx, S(Inx), andZInxy
respectively.

Example Operation | Display
\
L% | Y% & |
29 | 18 (stFT] [scl] [Exe] |
50 | 235 | |Unl29(we]C]1.6[DT] | 3.36729583
| 74 | 380 (in ] 50 [swF1] (-] 23.5 [DT] 3.912023005
‘ j ' [In ] 74 [swF1] 1] 38.0 [DT] 4.304065093
LS B [in ] 103 [swrr) (] 46.4 [DT] 4.634728988
| M8 | 489 | |[in]118[ssF] () 48.9 o7 4.770684624
|(Constant term A)
Through logarithmic re- [ExE]| -111.1283976
gression of the above
data, the regression for- |(Regression coefficient B)
mula and correlation 34.0201475

coefficient are obtaln_ed. |(Correlation coefficient r)
Furthermore, respective

estimated values § and & [swrr] (] [ExE] 0.9940139466
can be obtained for xi=80“(g when xi=80)

and yi=73 using the [Cin_] 80 [stiFT] (] [ExE] 37.94879482
regression formula. }

(# when yi=73) 73 [suFT] (3

|[Exe] [seT] [Ce ] [Ans] [ExE] ‘ 224 .1541313
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@ Exponential regression

® The regression formula is y=A-e®“(Iny=InA+Bx). 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 (sHiFT] [exE], estimated value g is
obtained by x @ [exe], and estimated value & is
obtained by [n ] y [exel. Sy, Sy°and Sxy are obtained byZIny, =
(Iny)} and=x-Iny respectively.

Example j Operation [ Display
] 1
Lom |y | |l 1
69 | 214 | |[swAl[scl]lexe] ;
129 157 | |69[mFlL][n]21.4[0T] | 6.9
‘ 198 | 124 (129 [swrr] [ [n ]15.7 [OT] | 12.9
; o ' 1198w G1[On J12.1 [oT] | 19.8
| 267 | 85 | lyg7 (s [)[In]8.5[0T] “ 26.7
| 351 | 52 | 351 LI[n]52[0T] | 35.1
Through exponential re- ‘(Constant term A) ‘
gression of the above ; m[:mlm\ 30.49758743
data, the regression for- |
mula and correlation |(Regression coefficient B) |
coefficient are obtained. i (swFT] (B] [ExE] -0.04920370831
:i:)rr:hfirrr:]nz::i;hjs:ae dgtrss- ‘,(Correlation coefficient r)
obtain the respective esti- | [T (FY exe] ~0.997247352
mated values § and & \(§ when xi=16) 16 [snFT] (@ |
when xi=16 and yi=20. | [exg] [surr] [ ] [Ans] [ExE] | 13.87915739
\(x when yi=20)
[[in ] 20 [snrFT] (3] [Exg] EXE& 8.574868046
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@ Power regression

® The regression formula is y=A-x%(Iny=InA+BInx). Enter both data x
and y as logarithms (In).

® Correction is performed the same as in linear regression. Constant
term A is obtained by [exe], estimated value § is
obtained by [[In ] x [s#FT] [@] [Ex] [swT] [~ ] [ans] [ExE], and estimated value i is
obtained by [In | y Ce7] [exe]. Sx, Sx%, 2y, Sy’ and =
xy are obtained by ZInx, S(Inx), = Iny, = (Iny)’ and X Inx-Iny respec-
tively.

Example | Operation | Display

x| w | |wmEE |
28 | 2410 (s (Set] [Ex€]
% | agss | |[m)28(EEGIC]2410

(o1] 3.33220451
3 ) %% [ ] 30 531 [-) (in ] 3033
% | 9 3.401197382
88 | 5717 | |[[in]33[swrr (] [n ] 3895
3.496507561
(in ]35[surr] L] [n ] 4491 |
’ 3.555348061
Through power regression 3E = LIl 8717 |
[oT] 3.63758616

of the above data, the re- |
gression formula and cor- | (Constant term A)

relation coefficient are 0.2388010724
obtained. i

Furthermore, the regres- | (Regression coefficient B)

sion formula is used to [sniFT] (8] [EXE]| 2.771866153

obtain the respective esti-

mated values £ and g |(Correlation coefficientr) |

when xi=40 and } (sHiFT][r] [ExE] | 0.9989062542
yi=1000. %(yA when xi=40)

(in ] 40 [sweT] (2] (ExE] [suFr] |

[« [ans] [ExE] ‘ 6587.67458

!(f when yi=1000)
\[[in 11000 [stiFT] (2] [Exe] [siFT] |
L J[Ans] [Exe] ; 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 built-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 examples in this manual show
alphabetic character key markings. On the actual unit, alphabetic
characters are marked under the keys by which they are repre-
sented.
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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 SD 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 e tan * sin™ * cos™’ e tan™
* sinh e cosh * tanh e sinh" e cosh™ etanh”
oV o x? * log *In *10* *e*

e x” 3

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

[arepn] [sin ] [EXE] /\

\/

\
1

1
Ex. 2) y=7 graph
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B 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
([ereet] [function key] [ExE]).

Subsequent graphs are produced using the variable X in the operation
[function key] (8 : & key). By inputting B after the
function key, the range is unchanged and the next graph is produced
without clearing the existing display. (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 x.

oo (ye] [5in] [E5E]

L

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

R 0 [£5€] \\*J |
\ |

{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 other.
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 [fnge] key.

® Ranges contents Ymax
Ranges consist of Xmin (x-axis minimum | Xmin
value), Xmax (x-axis maximum value), Xscl Xscl
(x-axis scale), Ymin (y-axis minimum - /
value), Ymax (y-axis maximum value), and * Xmax
Yscl (y-axis scale). ,
(y ) Ymm\
Cursor
® Range display Range /
Xmin =5,

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

changed. max:10.
scl: 5,

Values shown here are only 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 [ExE]l. Any value input
while the cursor is at the first (extreme left) digit of the displayed value
will replace the displayed value when is pressed.

If the 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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Here, let’s try changing the currently set range values to those listed

below:
Xmin — 0
Xmax — 5
Xscl — 1

@ Input 0 for Xmin.
0 [Exg]

Range
Xmin:
ma x :35¢,
scl:9,
Ymin:—10.
max:10
scl:5,

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

(Exe]

((ZJ key can also be used.)

@ Input 1 for Xscl.
1

@ To change Ymin to —5, use the (=] key to move the cursor one digit
to the right and input 5.

(=15 [exe]

62

Range
Xmin:Q
max:5,
scl 39,
Ymin:i10_
max:10
scl:5,

Range

Xmin:0Q
max:5,
scl:1

Ymini=40.
max:10Q
scl:5,

Range
Xmin:Q
max:5,
scl:
Ymin:=5
max 3190 .
scl:b,




® To change Ymax to 15, use the (=] key to move the cursor one digit

to the right and input 5.

(=15 [ExE]

Range
Xmin:Q
max .5,
scl:
Ymin:—=5
max:‘]%s

o
sc | 35¢

Tl

® The Yscl value is the same, so simply press [ExE].

EXE

Once all settings are complete, the display that was shown before press-

ing the [fange] key is retrieved.
Press the [rnge] key again to confirm whether settings are correct.

(Range|

Range

xmin 30k,
max:

scl:1,
Ymin:=5,
max:15,
scl:5,

The (< ]and [ 2 ] keys can be used to move the cursor from line to line 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.
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* The input range for graph ranges is 0 or 1X10 9= |x/<1X10%.

* Only numeric value keys from [Q through ), [, [exp], (0], [&] (=], [£]
(2], 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.
—:2}5
3 —3%
EXE — 3

* 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 sign), the existing value will remain unchanged. (The
improper input, however, will be temporarily displayed.)

* Inputting O for Xscl 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

wn
1




* 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.

* When a range setting is used that does not allow display of the axes,
the scale for the y-axis is indicated on either the left or right edge of
the display, while that for the x-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.

* If 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 display.

(Not required when range display is| Range
already being shown.) X:;: :;4'.77
scl 1
Ymin:=—3,1
max:3,1
scl:1,
(Reference>

Range settings are performed within programs using the following
format:

[rnge] Xmin value, Xmax value, Xscl value, Ymin value, Ymax value, Yscl
value

Up to six data items are programmed after the 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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B User generated function graphs

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

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,
scl:1,
Ymin:—10.
max:10Q,
scl: @2,

Input the functional formula after pressing the key.

e 2 i) @ (7] [
3 [ B 4 [BxE)

| |
l a |

The result produces a visual representation of the formula.

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"+3x—4 and y=2x+3.
First, clear the graph screen in preparation for the first graph.

7
e 2 o B (2] \

\ /

3 (il B [ 4 [Exe] \ /

N




Next, overwrite the graph for y=2x+3.
2 3 \ |

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-
lowing section.

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

B Trace function

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

After a graph is produced on the display, press [st#F] [Tae] and the point will
appear at the extreme left plot of the graph. The x-coordinate value
(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 x-coordinate to the
y-coordinate value, press[siF] [x=¥]. The displayed coordinate switches
between x and y with each press of [shFT] [x—v],

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

Range

Xmin:—5,
max:5§5,
scl:1,

Ymin:—10.
max:10.
scl:2,
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First, draw the graph for y=x’—3.
B[2]E3 ! \ [ / 1
/

Next, draw the graph for y=—x+2.
2

Finally, let's use the trace function. Blmkmg pointer

ké | |
T \J

|
\._/ l‘
\
|

!
| X=—5,
t x-coordinate value

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

~ [\ [ ]
(Hold down) \% : / 1

| X=—2.,765957447
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Hold down until the pointer reaches the intersection of the two

graphs. Note the x-coordinate value, and then press for the
y-coordinate value.

| |
| /]

X~ I / |

\ |

! ~—_|

. \

Y=4.765957447 |

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 x-y
coordinates for the point of intersection are approximate values.

Similarly, press to move the pointer to the next point of intersec-

tion.

~ ‘
\K

Y=0.191489362

This time, press [stF] to display the x-coordinate value.

[sHiFT] [x=Y] \ 1 /
ﬁ /

\L/ V\\\

x=1.808510638

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

for 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 [Hos], [rnee], or [¢—T]) have been employed after a graph
has been drawn.

* The xr-y coordinate values at the bottom of the display consist of a
10-digit mantissa or a 5-digit mantissa plus a 2-digit exponent.

69



* The trace function cannot be written into a program.

* The trace function can be used during a “—DISP—" display.

* When the format formula 4 formula is executed and a
graph is drawn by pressing directly after executing the trace
function during halt status, the previous coordinate value remains on
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 (7] [sHiFT] (4] [orapn] 2 [aevd] B3 (] 5

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
points can also be connected by a straight line (see Line function, page
73).

Press and specify the x and y-coordinates after the “Plot” mes-
sage.

Ex. Plot a point at x=2 and y=2 on the axes created by the following
range values:

Range

Xmin:=5,
max:5,
scl:1,

Ymin:—10.
max:10,
scl:2,

Blinking dot
2 () 2 ]
-

oy
S

X=2,021276596
tx-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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The pointer can be moved left, right, up, and down using the cursor
keys. The current position of the pointer is always shown at the bottom
of the display.

[(=1=][=]1[=][=]

ESS
p

X=2.,553191489

To find the y-coordinate value:

Y=1,935483871

I

Y=3.,54838709"7

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

(srFT] (Piot] 3.5 [snFT] [] 6.5 [ExE] ‘

X=3.510638298
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If x-y coordinates are not specified for the plot function, the pointer
appears at the center of the screen.
Set the following range values:

Range
Xmin:—=2,
max:5,
scl:1,
Ymin:—2,
max:10.
scl:@2,
{ l
l &
| X=1.5
To find the Y-coordinate value:
Y=4,
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* Attempting 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
pointer is created.

M Line function

The line function makes it pcssible to connect two points (including
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.

Ex. Draw perpendiculars from point (2,0) on the x-axis to its intersec-
tion with the graph for y=3x. Then draw a line from the point of
intersection to the y-axis.

The range values for the graph are as follows:

Range
Xmin:—2,
max:5,
scl: 1,
Ymin:=2,
max:.10.
scl:2,

Clear the graph display and draw the graph for y=3x.

[Grapt] 3 [aLPh| B [EXE]

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

(seFT] [Piot] 2 [swFT] [] O [EXE] ] /
.0

—%¥
21276596

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

(swFT] [Prot] 2 [sweT] [1] O [ExE] |
e~

(Move the pointer up to the point on the\
graph for y=3x.)

|
Xx=2.021276596 |

Draw a line using the line function.

T

N
L

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=1) to move the pointer to the y-axis. This can be accomplished us-
ing Plot X, Y since the x-y coordinates of the point on the graph are
stored in the X and Y memories.

|
7
) e @ (6] /{
| /|
| .|
| X=2.021276596
[(e]l~[=]
(Move the pointer to the y-axis.)
¥
/
/
/
/
X=0.01063829787
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[51FT] [Line ] [EXE]

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

B 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/n. For reduction, they are multiplied by n.

® Operation
m [SHFT] (] p [EXE] -+evvvvveeees x is magnified m times and y is magni-
fied n times centered around the
pointer.
D [E3| eeeccoacacoaacooasaoocase x and y are both magnified n times

centered around the pointer.
The graph display is cleared when the factor function is executed be-
cause of changes in the range values.

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

Range

Xmin:—360.
max:360.
scl:180.

Ymin:—1.,6
max:1.,6
scl:0.5

Draw the graph for y=sin x after setting the range values.
[sin]
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Now use the plot function to blink the pointer at the origin of the graph
and then use the factor function to magnify the graph 1.5 times.

H 1.5 /\ i
[sin] |
* The multistatement function is used to \;\
produce the graph in a single step. ‘
|
The following shows the resulting range values:
Range
Xmin:—240.
max:240,
scl: 180,
Ymin:—1,06666667
max:1,06666667
scl: Q.5

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

Now let’s try magnifying the graph another 1.5 times.

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

EXE \

\
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Now the graph is so large that little of it remains on the display. Let's
try to reduce the graph to half its present size to make it more man-
ageable.

The replay function is used to change the magnification value from 1.5
to 0.5.

(=] Plot :Factor 1,5
Graph Y=sin X

=1=10=] Plot :Factor 1.5

Graph Y=sin X

0 Plot :Factor Q0,5
:Graph Y=sin X

Now execute the function.

EXE

A




The following display shows the new range values:

(Range]

To reduce the graph by half again:

(Exe]

Range

Xmin:—320.
max:320,

scl: 180,
Ymin:—1,42222223
max:1,42222221
scl:0Q0.5

ANIVAN /\
A\ VAN

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

=]

(=] (=] (=] [swe] [ins]
2 [sA [

(swer] [ins ] 1

Now execute the function.

EXE

78
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Graph Y=sin X

Plot :Factor 2,1
.5:Graph Y=sin X




Using 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.

M 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 displayed.

® Operation
... 2X magnification in both x and y directions. Pressing
again magnifies by 22 or 4X, and a third press magni-
fies by 2° or 8X.
= ...1/2 reduction in both x and y directions. Pressing =
again reduces by 1/2% 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.
[\

6] (5]

\/

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

[ (Returns to original graph.)
=

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-
nification/reduction is applied centered at the pointer.
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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.

Operation

foaen) e 8 (=] 3 () 9 e B (7 ]

27 [red B [ 50 [ExE]

Range

Xmin:=5,
max:10.
scl:2,

Ymin:—30.
max:150.
scl:20.

/

Ex. 2) Draw the graph for the polynomial equation,
y=x*+4x°—54x'—160x’+641x*+828x—1260.

The range values for the graph are given

on the right.

Range
=10,
0.

Xmin
ma x
scl:

Ymin
ma x
scl

1~8000.
:8000.
:2000.
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Operation

[Grapt] [apral B3 = ] 6 (] 4 [aprd B8 (] 5
E 54 kA B[ = 4 160 ared B [ =]

3@ 641 irad B (7] [ 828 [ B ) \/\\4/\
Y

Ex. 3) Find the maximum and minimum for the equation,
y=x'+4x’—36x*—160x+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 0
; Xmin:—10.
on the right. max-10.
scl:2,
Ymin:—600.
max:600.
scl:200
Operation
\/\
[Green) el B3 [ ] 4 (6 4 oo B8 (=] 3 5
36 [aend B (=7 ] (5] 160 [aerd] B
300 [Exe] \/

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

The range values for the graphs are given| Range 10

P Xmin:@— .

on the right. max: 10,
scl:@2,

Ymin:—60.
max :40.
scl:10.
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Operation

[sniFT] [cis ] [EXE]

(Grapr] (Pl B [ ] 3 3 e B [ 2] )
6 (et E3 (5] 16 [ExE]

(Grapn] 3 [aerd] B3 (5] 11 [ExE]
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3-4 SINGLE VARIABLE STATISTICAL GRAPHS

® Single variable statistical graphs are drawn in the SD2 mode ([st] [Moog]
).

® Bar graphs, line graphs, and normal distribution curves can be pro-
duced as single variable statistical graphs.

® Function graphs are also possible in the SD2 mode, so graphs of
theoretical values and graphs of actual values can be overwritten.
* Abs and V' cannot be used in the SD2 mode.

® Number of data is determined by expanding memories.

® Graphs are drawn with the x-coordinate as the data range and the y-
coordinate as the number of items (frequency) of each data.

® The [oT] key ([*]) is used for data input.

®The key ([=1]) is used for data correction.

B Drawing single variable statistical graphs

® Procedure

(D Specify the SD2 mode ( [sFT] [vooe] X] ).

(2 Set the range values ([Ra)).

(3 Expand the memory in accordance with the number of bars ([Moog [-] n
[Exe]).

@ Clear the statistical memories ([sF] [scl] [ExE] ).

® Input data (Data[o7] ([7])).

® Draw the graph.

e Bar graph......cccccoooeeeeeeeeee.
e Line graph .......ccccoooveveveeceee.
* Normal distribution curve................ 1

* Data input method in step 5 is the same as that for standard devia-
tion computations (see page 50).
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Ex. Use the following data to draw a ranked graph.

Rank No. | Rank | Frequency
0 1

10
20
30
40
50
60
70
80
90
. 100

-

© 00 ~NO O WN
0 o0 OwWw NN W

—_
(&)}

— -
)
N ©

Perform graph preparation in accordance with the following procedure:

@ Specify the SD2 mode ( [srF] [Mooe] [X] ).

@2 Set the range values.
The highest value to be plotted on the x-axis is 100, but for graphing
purposes the maximum value (Xmax) is set at 110. (The general rule
is that the minimum value should be equal to or greater than the mini-
mum range value and the maximum value should be less than the
maximum range value, so here we set the x-axis ranges to 0 through
110.)
Ymax value is set to 20 for the y-axis because the maximum frequen-
cy is 15.

Range

Xmin:Q.
max:110.
scl:10.

Ymin:Q.
max:20.
scl:2,

3 Since the number of bars is 11(0~9, 10~19, 20~29. . . . 100~ 109)
expand memories by 11.

(Mooe] (-] 11 [ExE] % Defm *x

Program : 0
Memory :37

334 Bytes Free
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@) Clear the statistical memory.

® Input the data.
0[o7]10[o7][or][o7] 20 [o7][o7] 30 [O7][DT] 40 (o7 ] [OT][OT]
50 [s#F1] [ 5 [07] 60 [s#F] (] 6 [o7] 70 (s (] 8 [OT]
80 [s#/] [ 15 [o7] 90 [swr] 21 9 [o7] 100 [o7] [T

® First, draw a bar graph.

gl

Next, overwrite a line graph.
E3

® 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.
scl:10.
Ymin:Q,
max:0.05
scl Q.01

==
Inputting the number 1 causes a normal
distribution curve to be drawn.
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{Summary>

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

® |f the number of expanded memories is changed during data input, the
number of data divisions also changes, thus making it impossible to
produce a proper 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 to the upper limit of the display, and the points outside the
range cannot be connected.

® The formula used for normal distribution curves is:

1 _ (IA'TK)Z
Tono ¢ ¥ * Keyboard designation of ¢ is xon. mis .
® After a bar or line graph is executed, “done” is displayed in the text

display.

y=
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3-5 PAIRED VARIABLE STATISTICAL GRAPHS

® Paired variable graphs are drawn in the LR2 mode ([siFT] =).

® Paired variable graphs can be drawn as regression 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 (=Z]) key in the following format: x data
L] y data [s#F] ] frequency [DT].

®The (C+]) 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 key).

® Points on the display cannot be retrieved if the display is cleared ([stF]
).

B Drawing paired variable statistical graphs

® Procedure
(D Specify the LR2 mode ([stFT] [Mooe] [] ).
2 Set the range values ([Fawe]).
(3 Clear the statistical memory ([s#FT] (exe]).
@ Input data (x data[s#7] [1] y data [s#F] (] frequency [DT)).
(® Draw the graph ([Graen] [sHFT] [Line] 1 [EXE]).
* Data input method in step 4 is the same as that for Regression
computation (Page 52).

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

| x" | y’ !
-9 | —2
| —5 —1
=3 2
| 1 3
‘ 4 | )
7 8
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(D Specify the LR2 mode ( [srF] [wone] [ ).
@ Set the range values to those shown in the table.

Range

Xmin:—10.
max:10.
scl:2.

Ymin:=5,
max:15,
scl:5,

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

[(=)] 9 [swr] G (=] 2 [O7]
[((=)] & [swer] ] [(=)] 1 (o7 ]
[((=)] 3 [swrr] ] 2 [o7]

1 [swFr] (2] 3 [o7]

4 [swrr] [) 5 [D7]

7 [swFr] [ 8 [o7]

® Draw the graph.
1

/

* 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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4.
PROGRAM COMPUTATIONS




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 “multistatement” 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 regular octahedron when the
length of one side is given.

B Length of one side (A) Surface area (S) | Volume (V)
10cm ( )cm? ( )em?
7 7 L« ) ( )
A 15 L ) ( )

* Fill in the parentheses.

(1 Formulas

For a surface area S, volume V and one side A, S and V for a regular
octahedron are defined as:

S=2V3 A V= ‘32

A3

(2 Programming

Creating a program based on computation formulas is known as “pro-
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 X Numeric value A
Volume (V): 2 5 3] Numeric value A 3

In the above example, numeric value A is used twice, so it should make
sense to store it in memory A before the computations.

Numeric value A — [A]

e Trl EEE e e e e ee e e s
(T2 E 3 X AP B[ BERE]-+ooevvrvvrrrerrrrrmnnnaneeesrininns 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 “.d".
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 “ [sHiFT
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 “d” 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 “.d”.
Here these two commands will be used in the previously presented pro-
cedure:

(sHFr] (2 ] (=] [aeid) B (5] 2 (X [ 3 (X [aena) Y (7 ] [shiFT] (4]
'b——lnput to memory A Display S

(C12EH3X kA B[ = ]3
A omitted

Now the program is complete.

(3 Program storage

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

Operation Display
sys mode . WRT
cal mode . COMP
angle . Deg
display  Norm

1446 Bytes Free

Prog 01123456789
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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 1446.

The larger figures located below indicate the program areas (see page
110). If the letters “Prog” are followed by the numbers @ 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 PO.

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

sys mode ! WRT

cal mode . COMP
angle . Deg

display . Norm

1272 Bytes Free

Prog 04 34 6789

Here the previously mentioned program will be stored to program area
PO (indicated by the blinking zero):

Operation Display
(Start storage) r_

G (][ BEH2EIT]3 | 7—=A: 2XJ 3XAZ,
) b @ [ 7] (5] (4

L 12EH3X ki B[~ ]3 7—=AI2X/ 3XA?Z,
V2+3XAx?3_

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

Mos] (Displayed while pressed) kxkx MODE % k¥
sys mode : WRT
cal mode : COMP

angle : Deg
display . Norm
Step PQ—20

* After the program is stored, press (1] to return to the RUN mode.
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@ Program execution

Programs are executed in the RUN mode ([Moog] (T]). The program area to
be executed is specified using the key.

To execute PO: 0

To execute P3: 3

To execute P8: [Prog] 8

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:

Length of one side (A) Suface area (S) Volume (V)
10cm (346.4101615)cm? (471.4045208)cm®
7 (169.7409791) (161.6917506)
15 (779.4228634) (1590.990258)
Operation Display
[mooe] 1 x%%x% MODE *#*%x%
sys mode : RUN
cal mode . COMP
angle . Deg
display : Norm
Step (1)}
[Prog] O [ExE] ?7+A:2X/ 3XAZ%,
V2+3XA '3
Prog 0
?
10 [Exg] 7+A:I2XV 3XAZ%, (S when A = 10)
(Value of A) v2+3XAx*3
Prog 0
?
10
346.4101615 | Indicates answer
— Disp - displayed by 4.
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EXE

[Prog] O [ExE]

7 (Value of A)

EXE

7-A:2X/ 3XAZ,
V2+3XA<x*3
Prog O
?
10
346.4101615
471.4045208

V2+3XAx'3

Prog O

?

10
346.4101615
471.4045208

Prog O
?

10
346.4101615
471.4045208
Prog 0

169.7409791
— Disp —

10
346.4101615
471.4045208
Prog 0

169.7409791
161.6917506

(V when A = 10)

(Swhen A =17)

(Vwhen A =17)



[Prog] O [EXE]

15 [ExE]
(Value of A)

EXE

471.4045208

Prog 0
?
7
169.7409791
161.6917506
Prog O
?
7
169.7409791
161.6917506
Prog 0
?
15
779.4228634
— Disp —
7
169.7409791
161.6917506
Prog 0
?
15

779.4228634
1590.990258

(S when A

(V when A

15)

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[exe] (PO program execution)
10 (Input 10 for A)
(Display V when A = 10)
[Exe] (Reexecute)
7 (Input 7 for A)
exe] (Display V when A = 7)
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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 (= ]in the
WRT mode (o] 2] ), the program contents will be displayed by pressing
the [exe] key. Once the program is displayed, the (or (=1, ,[(2])
key is used to advance the program one step at a time for verification.
When the program has been improperly 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
length of one side is given.

\A
_J.fgth 9_fwori§ide (A) F Surface area (S) | _Volume (\2)
\ 10 cm ( Jom® | ( )om’
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:
i [2
—d 2 =YY< a3
S=Vv3A Vv 12
(2 Programming

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

Numeric value A — [A]

3“ ..................................................... S
2@12“3 ........................................... Y]

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

(swFr] [ 2 J[= ] [aceil B (1 [V ] 3 (X [acpr] Y [ <2 ] [swiFT] (4]
CJ2E12X Al B[] 3
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(3) Program editing

First, a comparison of the two programs would be helpful.

Octahedron: [s#F1] [2 ] [— J el B[ 2 (X [ | 3 (] [apwl B (7 ] [swFT] (4]
[ 2E3R PR B [=]3
Tetrahedron: [swF] [ 2 | [— ] [aen] B C] [V 3 (X [aerd) BY [ 2 ] [s1FT] (4]
2312 XA B[~]3

The octahedron program can be changed to a tetrahedron program by
deleting the parts marked with wavy lines, and changing those that are
marked with straight lines.
In actual practice, this would be performed as follows:

Operation

EXE

[ins]12

DEL

(Moo] [T]

100

Display
sys mode WRT
cal mode COMP
angle Deg
display Norm
1426 Bytes Free
Prog 123456789

2—-AI2X/ 3XA?,
\72+3XA .l'y3

Cursor located at
beginning. Press

to bring

cursor to end.

v2+3XAx'3

Locate cursor at
position to be de-
leted, and delete

two characters.

7—+AV3XAZ,
V2+123XA '3

Insert two charac-
ters.

?7—=A:V 3XAZ,
V2+12XA 43

Delete unneces-
sary 3.

k%% MODE **x*xx
sys mode RUN
cal mode COMP

angle Deg
display Norm
Step (1)}

Editing cmoplete. Re-
turn to the RUN mode.



@ Program execution
Now this program will be executed.

Length of one side (A) f Surface area (S) Volume (V)
10 cm (173.2050808)cm’ | (117.8511302)cm’
75 (97.42785793) (49.71844555)
20 | (692.820323) (942.8090416)
Operation Display
(mooE] (1] ¥% k% MODE *%%x
sys mode . RUN
cal mode : COMP
angle . Deg
display : Norm
Step (1)
[Prog] ( [EXE] ?7—+A:V 3XAZ,
V2+12XA 43
Prog O
?
10 [Exg] ?7—A:/ 3XAZ,

EXE

V2+12XAxY3
Prog O

?

10

173.2050808
— Disp —

7—-A :\"PSXA24

V2+12XA '3
Prog O

?

10

173.2050808
117.8511302
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[Prog] 0

7.5 [Exg]

EXE

(Prog] O [ExE]
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V2+12XAx*3

Prog
?

10

0

173.2050808
117.8511302

Prog O
?
10
173.2050808
117.8511302
Prog 0
?
7.5
97.42785793
— Disp —
10
173.2050808
117.8511302
Prog O
?
7.5
97.42785793
49.71844555
117.8511302
Prog 0
?
7.5

Prog

97.42785793
49.71844555
0




20 [Exg]

EXE

I o &
97.42785793
49.71844555
Prog 0
?
20
692.820323
— Disp —
I o8
97.42785793
49.71844555
Prog 0
?
20

692.820323
942.8090416
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{Summary>

T

| Operation | Keys used
Program | ® WRT mode specification
check ' ®Program area spegcification (Omitted if P0) | [ ][]

| ® Start verification ‘

| @ Verification of contents [e1=]
Correction | ® Move the cursor to the position to be cor- | [ ][ =]

rected.
®Press correct keys. |
Deletion | ®Move the cursor to the position to be de- | [&][= ][ ][]

leted. |
® Delete ) |
Insertion ® Move the cursor to the position to be in- |
| serted into. ‘
i @ Specify the insert mode. :

® Press desired keys. |

{Reference>

Cursor movement

Pressing the cursor keys (<], (=], [%],[£]) causes the cursor to move
as follows:

@——sl__’A VW 3XA%4 ©
: -— Yy
®— V2+12XAx'3 o)
Cursor position =] ’ \ T
® ‘ Invalid | 1 position right | Invalid 1 line down (B)

~
(@

1 position left (C)| 1 position right | 1line up (®) | End of line (D)
| 1 position left |1 position right (B))| Beginning of line (8)| 1 line down (D)
© [ 1 position left | Invalid | 1 line up (©) Invalid

0O

(

N (
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4-3 PROGRAM DEBUGGING
(CORRECTING ERRORS)

After a program has been created and input, it will sometimes generate
error messages when it is exeuted, or it will produce unexpected results.
This indicates that there is an error somewhere within the program that
needs to be corrected. Such programming errors are referred to as
“bugs”, while correcting them is called “debugging”.

M Debugging when an error message is generated
An error message is displayed as follows:

Type of error

n
Syn ERROR

Step PQ-—
T %—fStep number where
error was generated

—Program area where
error was generated

The error message informs the operator of the program area (PO to P9) in
which the error was generated. It also states the type of error, which
gives an idea of the proper countermeasure to be taken. The step num-
ber indicates in which step of the program area the error was generated.

B Error messages
There are a total of seven error messages.

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

2) Ma ERROR (Mathematical 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.

(3) Go ERROR (Jump error)
Indicates a missing Lbl for the Goto command (see page 115), 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.

(B 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] without
having expanded memories.

(7 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 possible.
With this operation, the RUN mode is maintained.

Pressing (<] or [= ] 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
error.

B Checkpoints for each type of error

The following are checkpoints for each type of error:

@ 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 n when Goto n is used.
Also check to see that the program in Pn has been correctly input
when Prog n 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 “ Cn
" (Defm). When using array-type memories (see page 126), check
to see that the subscripts are correct.

Arg ERROR

Check whether values specified by [Moog] (7] (Sci) or [Moce] (8] (Fix) are with-
in the range of 0 ~ 9. Also check whether values specified by Goto,
Lbl, or Prog commands are within 0—9. Also ensure that memory ex-
pansion using (] (Defm) is performed within the remaining number
of steps and that the value used for expansion is not negative.
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4-4 COUNTING THE NUMBER OF STEPS

The program capacity of this unit consists of a total of 1446 steps.

The number of steps indicates the amount of storage space available for
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 to determine the current number of remaining
steps:

@ When O are pressed in the RUN mode, the number of re-
maining steps will be displayed together with the number of
memories.

Example:
8 *+Defmxs
Program @ 19 <— Number of steps used
) for programming
Memory @ 26 <—Number of memories

1427 Bytes Freedq Number of remaining
steps

@ Specify the WRT mode ([Mooe] [2]), and the number of remaining steps
will appear. At this time the status of the program areas can also be
determined.

sys mode : WRT
cal mode . COMP

angle [ Deg
display : Norm

1427 Bytes Free<s-Number of remaining
steps

Prog 123456789

Basically, one function requires a single step, but there are some com-
mands where one function requires two steps.

* One function/one step: sin, cos, tan, log, (, ), :, A, B, 1, 2, 3, etc.

* One function/two steps: Lbl 1, Goto 2, Prog 8, etc.

Each step can be verified by the movement of the cursor:
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Example:

Present cursor position—

2—-A IV 3XAZ,

V2+12XAx*3

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

A[———Gth step
FavVavavaN

7—=A 1V 3XA 2,
2+12XAz*3

The display will show at what step of the program the cursor is currently

located as long as [Hos] is pressed.

[Moisp| ~ ¥*xx*% MODE *%xx%
(Hold down) sys mode WRT
cal mode COMP
angle Deg
display : Norm
Step PQ-6
A

| Indicates cursor is lo-

cated at 6th step.
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4-5 PROGRAM AREAS AND COMPUTATION
MODES

This unit contains a total of 10 program areas (PO through P9) for the stor-
age of programs. These program areas are all utilized in the same man-
ner, and 10 independent programs can be input. One main program
(main routine) and a number of secondary programs (subroutines) can
also be stored. The total number of steps available for storage in pro-
gram areas PO through P9 is 1446 maximum.

Specification of a program area is performed as follows:

RUN mode: Press any key from 0 through 9 after pressing the [Prog] key.
Then press [ExE].
Example: PO (0] [Exe]
P8 [Prog] (8] [ExE]

* In this mode, program execution begins when [ExE] s pressed.

WRT mode: Use or (=] 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 programs

will be displayed. “ _ " symbols indicate program areas which already
contain programs.

Example:
sys mode . WRT
cal mode . COMP
angle ! Deg
display . Norm

1427 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 computation
mode must be specified. Program mode specification and program area
specification are performed at the same time.
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First the WRT mode is specified (Moog [2]), and then a computation mode
is specified. Next, the program area is specified, and, when is press-
ed, the computation mode is memorized in the program area.

Henceforth, stored programs will be accompanied with the computation

mode.

Example: Memorizing the Base-n mode in P2.

(Mooe] (=

EXE

sys mode ! WRT

cal mode . COMP
angle . Deg

display : Norm

1446 Bytes Free

Prog §123456789

sys mode . WRT

cal mode . COMP
angle . Deg

display : Norm

1446 Bytes Free

Prog 0128456789

sys mode . WRT
cal mode :Base-n
Dec

1446 Bytes Free

Prog 0128456789

Assuming that nothing
is stored.

Specify P2.

Specify the Base-n
mode.

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

gram area.
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B Cautions concerning the computation modes

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

Base-n mode

* Function computations cannot be performed.

* Units of angular measurement cannot be specified.

* All program commands can be used.

* Be sure to include a “.d” 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 < cannot be used.

LR1, LR2 mode

* Among the functions, Abs and ¥  cannot be used.

* Among the program commands, =, =, %, Isz, =, =, Dsz, > and <
cannot be used.
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4-6 ERASING PROGRAMS

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

M 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.

Operation Display
(mooe] (3] sys mode . PCL PO, P3 and P9 already
cal mode : COMP contain programs.
angle : Deg
display © Norm

1348 Bytes Free

Prog »«12 45678_

=== sys mode : PCL Align cursor with P3.
cal mode : COMP
angle . Deg
display : Norm

1348 Bytes Free

Prog _1245678_

[Aac] sys mode : PCL Number 3 appears af-
cal mode : COMP ter deletion.
angle . Deg
display  Norm

1391 Bytes Free

Prog _12345678_
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kx%*x MODE #**** | Returnto RUN mode.
sys mode . RUN
cal mode . COMP
angle ! Deg
display . Norm
Step (1)}

M Erasing all programs

To erase all programs ‘stored in program areas 0 through 9, specify the
PCL mode and press and then [DEL],
Example: Erase the programs stored in PO, P4, P8 and P9.

Operation Display
(moog] [3] sys mode : PCL
cal mode : COMP
angle . Deg
display : Norm

1319 Bytes Free

Prog 123 567_ _

sys mode : PCL
cal mode : COMP

angle . Deg
display ! Norm

1446 Bytes Free

Prog 04123456789

[mooe] (1] k% %% MODE *%*%
sys mode . RUN
cal mode . COMP

angle ! Deg
display . Norm
Step (1)
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4-7 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
or 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, conditional 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 unconditional 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.

Example: The previously presented program to find the surface area
and volume of a regular tetrahedron will be rewritten using
“Goto 1” and “Lbi 1” to allow repeat computations.
The previous program contained:
72, A 1,V 3, X,A 1 A
Vo ,2,%+, 1,2, X,A 23 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" to 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 execution will move immediately to the input of one side at the
beginning. To prevent this situation, insert a display command (.d) in
front of the “Goto 1”.

The complete program with the unconditional jump added should look
like this:

Lbl, 1, ©, 2, = A .V ,3 X A x* A

Vo, 2,+, 1,2, X A x 3, A Goto, 1 25 steps
Now let’s try executing this program.
* 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] [Exe] ? Stored in PO.
10 [exe] 178.2050808 | The length of the
e 117.8511302 | 597 "°
EXE ?
7.5 6] 07.42785793 | The length of the
Exe 49.71844555 | ¢ "
EXE ?

Since the program is in an endless loop, it will continue execution. To
terminate execution, press .

(mooe] [T] x**x% MODE ***x
sys mode . RUN
cal mode . COMP

angle [ Deg
display . Norm
Step (1)
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Besides the beginning of the program, branch destinations can be des-
ignated at any point within the program.

Example: Compute y=ax—+b when the value for x changes each time,
while a and b can also change depending upon the com-

putation.
Program
2, A I, ?,—, B I,Lbl,1, 1,7, = X, I,
A X, X, +, B, 4, Goto, 1 23 steps

When this program is executed, the values for a and b are stored in
memories 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
“Lbl”, and the flow of program execution is changed. When there is no
“Lbl »n” to correspond to a “Goto n”, an error (Go ERROR) is generated.

@ Conditional jumps
The conditional jumps compare a numeric value in memory with a con-
stant or a numeric value in another memory. 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 “e=” *“”
or u‘n.
Conditional jumps take on the following form:

Left Relational ~ Right _ State- {‘." }* State-

side operator side ment 4 ment

* 4 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: =, ¥, =, =, >, <.
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 equal 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

statement following the next “«”, “ 1" or “ 4"
, If true
Left Relational Right _, State- { ‘."} State-
side operator side ment 4 ment
If not true /F

A statement is a computation formula (sin AX5, etc.) or a program com-
mand (Goto, Prog, etc.), and everything up to the next “«” “ 1" or “. 4" is
regarded as one statement.

Example: If an input numeric value is greater than or equal to zero,
compute the square root of that value. If the input value is
less than zero, reinput another value.

Program
Lbl, 1, :, 2, = A ,A = 0,=,V A 4 Goto, 1
16 steps

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
“d” 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-
ing statement to the next “.4” and returned to Lbl 1 by Goto 1.

Example: Compute the sum of input numeric values. If a 0 is input, the
total should be displayed.

Program

0,—,B, -,

Lbl, 1, -, ?,—= A . 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 Lbl
1.

Execution from Lbl 2 will display the sum that has been stored in mem-
ory B. Actually, the display command “.4” is inserted following B, but
here it can be omitted.
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The following illustration shows the flow of the program:

(Ax0)
Lbll : 72— A
(A=0)
[
= T}G oto2 : A+B—B :Goto 1
(A%0)
Lbl2 : B
4
(A=0)

@ Count jumps

The count jumps cause the value in a specified memory to be increased
or decreased by 1. If the value does equal 0, the following statement is
skipped, and the statement following the next “«”, “ " or “dM” is ex-
ecuted. The “Isz” command is used to increase the value in memory by 1
and decide the subsequent execution, while the “Dsz” command is used
to decrease the value by 1 and decide.

Memory contents 0

<4
Isz Memory:namei Statgment {‘} Statejr\nent

Memory contents=0

Memory contents =0

-
Dsz Memory:namet Statgment {‘} Statelft\nent

Memory contents =0

Example: Increase memory A by one «---- Isz A
Decrease memory B by one *+-+-* Dsz B
Example: Determine the average of 10 input numeric values.
Program
1,0, A, Z,0,—>,C, .
Lbl, 1, o, ?,— B, ,B,+, ,—',C, :,
Dsz, A, ., Goto, 1, :,C,+, 1,0 32 steps
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In this program, first 10 is stored in memory A, and O 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 value 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.

Example: Determine the altitude at one-second intervals of a ball
thrown into the air at an initial velocity of Vm/sec and1 an
angle of S°. The formula is expressed as: h=Vsin # t—5gt},
with g=9.8, with the effects of air resistance being disre-

garded.
Program
Deg, :,0,—, T, :,?2, =V, :, ?2, — S
Lbl, 1, 7 ,Isz, T, :,V, X,sin, S, X, T, —,
9, -, 8, X, T, x% +, 2, 4 Goto, 1 38 steps

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 S respectively.

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
upon any comparison or decision. The Isz 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+1—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 according
to the formula, and the altitude is displayed. It should be noted that this
program is endless, so when the required value is obtained, 0] are
pressed to terminate the program.
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{Summary>

Command

Formula

Operation

Unconditional
jump

Lbl n
Goto n (n=natural number
from O through 9)

Performs unconditional jump to
Lbl n corresponding to Goto n.

Conditional
jumps

Left Relational
side  operator

Right
side

-
Statement { ‘} Statement

(Relational operators: =, ==,
>0 K 2 )

Left and right sides are com-
pared. If the conditional expres-
sion is true, the statement after
= is executed.

If not true, execution jumps to
the statement following the next
« or A

Statements include numeric ex-
pressions, Goto commands, etc.

Count jumps

Isz Memory name:

-
Statement { ‘} Statement

Dsz Memory name:
-

Statement { : } Statement
A

(Memory name consists of

single character from A
through Z, A[ ], etc.)

Numeric value stored in memory
is increased (Isz) or decreased
(Dsz) by one. If result equals 0, a
jump is performed to the state-
ment following the next «, : or 4.
Statements include numeric ex-
pressions, Goto commands, etc.

B 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”.

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 formulas or
operations for call up as required.
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Subroutine

Main routine
PO > P3
Pro§ 3
5 =¥ =Y > P8 =E
? Prog4 & Prog 8 = Prog 9 '
Prog2 <— i i i
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: ProgQ -+ Jump to program area 0
Prog2 ----- 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 following 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 to a
program area in which there is no program stored will also result in an
error (Go ERROR,).

* A Goto n contained in a subroutine will jump to the corresponding

Lbl » contained in that program area.

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

Express the result in three decimal places.

This example employs two previously explained programs, and the first
step is to input the specified number of decimal places (3)).
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Now let's review the two original programs.

Regular octahedron
PO Fix, 3, ', 2, = A 1,2, X,V ,3 XA x2 4,
Y 2o KA 23 steps

Regular tetrahedron
P1 Fix,3, :, 7?2, = A 1,V |3 X A z A
Vi B2 N 2 KR, 22 steps
Total: 45 steps

If the two programs are compared, it is evident that the underlined por-
tions are identical. If 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: v , 2, =, 3, X, A, x*, 3, +, 4, the
two portions become identical.

Now the portions underlined by the straight line 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, :,?,— A .,V |3 X A x? 12 steps
P8 Vv ,2,+, 3, XA x 3 8 steps

After the common segments have been removed, the remainder of the
regular octahedron formula is stored in PO, and that of the regular 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, 9, :,Ans, X, 2, d, Prog, 8 9 steps
P1 Prog, 9, 4, Prog, 8, :, Ans, +, 4 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 original octahedron formula was omit-
ted in P9, so 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
P1.
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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 P1
Prog9 : Fix3:?7—A: < Prog9 4
- Vv 3X Ax? -
Ans X 2 4 <-/ /zPrOQS :Ans + 4
Progs P2 \772+3XA <
L x'3 —

By isolating the common portions of the two original programs and storing them
in separate program areas, steps are shortened and programs take on a clear
configuration.

B Carriage return function

With the carriage return function, is used in place of (] to separate
commands to produce easy-to-read displays.

Deg:Q—T:?2-V:?2-S:
Lbl 1:lsz T:iLVXsi
n SXT—9.8XT2+2,
Goto 1

Using the carriage return function in the program shown above pro-

duces the following display:I

Deg\l’
Q—T:?2-V:.?2->S

Lbl 1:1lsz T:VXsi
n SXT—9.8XT2+2,
Goto 1

pressed at
these two loca-
tions. Nothing is
displayed at the
point where is
pressed, and the
display advances
to the next line.

This makes angle unit setting and looped operations, etc. easier to

follow.
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* Operation procedure

[exe] (Press in place of [3)

O [= ] [xed 1@ (1 [sw0Fr] (2 ] (=] [aceed @0 (5] (7] (2] [— ] [Pt B [ExE]

(5887 (o0 (T (] -+

* To 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-S:

Lbl 1:1sz T:VXsi
n SXT—9.8XT2+2,
Goto 1

Align the cursor with the “ : ” following “Deg” and press [s##1] [INs] [Exe],

(=] [swT] [ins ] [ExE] Deg
Q=T :?2-V:I?2>S:LbI
1:1sz T:VXsin §
XT—9.8XT2+2,
Goto 1
Delete the “  ”.

DEL Deg
O—-T:?-V:?2>S:Lbl
1:1sz T:VXsin S8X
T—9.8XT2+2,

Goto 1
Align the cursor with the “ : " following “?—S8". As above, first insert
and then delete the “ .
(=] ~ [=][swr] [ins] Deg
Q—-T:?2-V:?7-S

Obl 1:1sz T:VXsi
n SXT—9.8XT2+2.
Goto 1

* Carriage return can be used in manual operations by pressing [ExE].
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4-8 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 (one
alphabetic character from A through Z) is appended with a subscript
such as [1] or [2].

* Brackets are input by (] and (ExP],

Standard Array-type
memory memory
A A[0] c[—2]
B Al1] c[—1]
C Al2] cflo]
D A[3] cl1]
E Al4] cl2]

Proper utilization of subscripts shortens programs and makes them
easier to use. Negative values used as subscripts are counted in relation
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
5!_’7E!:’6)_’1F9:171 1G . *
9,—~,1, -, 1,0, —,J 40 steps
Using array-type memories

0,—,z :,Lb, 1, :,z,+ 1,—-A LZ] ,
Isz,Z, :,2Z,<,1,0,=, Goto, 1 26 steps

—
—»

!
s

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

Lbl, 1, ©, ?,— 2 :,

Z,=,1,> A 4,2 =, 2, B, A

Z,=,3,2,C, 42 =, 4,=>0D, A,

Z,=,5 > E 4,2 =,6,=> F A

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

Z,=,9,=>1,42=1,0->=J A4

Goto, 1 70 steps
Using array-type memories

Lbl, 1, :,?2,— 2 : A [z —, 1,1, A,

Goto, 1 16 steps

The difference is readily apparent. When using the standard memories,
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.

B Cautions when using array-type memories

When using array-type memories, a subscript is appended to an
alphabetic character that represents a standard memory from A through
Z.

Therefore, care must be taken to prevent overlap of memories.

The relation is as follows:

A[0] A[1] A[2] A[3] A[4] A[5] A[6]
B(-1]1 8[0] B[1] B[2] B[3] B[4] B[5]
cl-21 cl-11 clo] cl1] cl2] c[3] c[4)

Gl-6] GI-5] GI-4] G[-3] G[-2) G[-1] G[0]

A[23] A[24] A[25] A[26] A[27]
B[22] B[23] B[24] B[25] B[26)
Cl21] cl22] c[23] Cl24] C[25]

6l17) Gl18] G019) Gl20] Gl21]
x[0] X[1] X(2] X[3] X(4]

y[-13 v[0] v[1] Y[2] Y[3]
z[-2] z[-1] z[0] z[1] 2[2]
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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 A[1]
through A[5] respectively.

5 —,C :,Lbl, 1, :,C,— A [C], :,

Dsz, C, ., Goto, 1, -,

AL1]L, 4A[L2] 4AT13,] 4

AL4 ] 4ALS5,] 44 steps

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

Operation Display
0

EXE

EXE

EXE

EXE

O|plwS|—

As can be seen, the second displayed value (which should be 2) in A[2]
is incorrect. This problem has occurred because memory A[2] is the
same as memory C.

A B C D E F
Al1] Al2] A[3] A[4] A[5]

The content of memory C (A[2]) is decreased from 5 to 0 in steps of 1.
Therefore, the content of memory A[2] is displayed as 0.
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M Application of the array-type memories

It 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

storage should be kept separate.

Example: Store data x and y in memories. When an x value is input,
the corresponding y value is displayed. There will be a total

of 15 pieces of data.

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] (memory Z[7]).

Isz, A, ©. A =, 1,6,=, Goto, 2, :,Goto, 1, :,

!?l_’IB’:,

[LA ], =, Goto, 4, *,

cls5] clel
H |

c [13] c[14]
P Q

1,—,A ., Defm, 7, °,
Lbl, 1, :, ?,—~ C LAl 1,
?,—~C LA+ 1,51 °,
Lbl, 2, ¢, 1,5,—= A
B, =, 0, =, Goto, 5, :
Lbl, 3, :, B, =, C,
Dsz, A, ., Goto, 3, :, Goto, 2, ©,
Lbl, 4,
Lbl, 5
In this program, memories are used as follows:
x data
cl1] cl2] c(3] cIl4]
D E F G
cl(9] cl1o] cl11] c12]
L M N (0]
y data

cl16] c[171 c[18] c[19]

S

T

u

\"

C[24] c[25] Cc[26] C [27]

z(1)

z(2)

z(3)

z(4)

c[20] c[21]
W X

Cc[28] C[29]
z(5) z(6)

C, LA+, 1,5,], 4 Goto, 2, :,

98 steps
cl(7] cl8]
J K
cC [15]
R

C [22] C [23]
Y Z

C [30]
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.

1,—, A ., Defm, 7, ©,

Lbl, 1, :,?,—= C,[A] ¢,

7, R LA ¢,

Isz, A, :,A, =, 1, 6,=, Goto, 2, ., Goto, 1, ©,

Lbl, 2, :,1,5,— A :,?,—, B, .,

B, =, 0, =, Goto, 5, -,

Lbl, 3, :,B,=,C, [[A ],=, Goto, 4, :,

Dsz, A, ., Goto, 3, ., Goto, 2, -,

Lbl, 4, :, R, [LA ], 4 Goto, 2, :,

Lbl, 5 92 steps

Memories are used as follows:

x data
cl[1] cl2] cI[3] cl[4] c[5] cl[6] cl[7] cIl8]
D E F G 3! I J K
c[9] c1o] c[11] c[12] c[13] c[14] cC[15]
L M N 0 P Q R
y data
R[1] R[2] R[3] R[4] RI[5] R[6] R[7] RI[8]
S T U v w X Y z

R[9] RI[10] R[11] R[12] R[13] R[14] R[15]
z(1) z(2) z(3) z(4) z(5) z(6) Z(7)

In this way, the memory names can be changed. However, since memory
names are restricted to the letters from A through Z, the expanded
memories (Moog [-]) 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, &, -
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4-9 DISPLAYING ALPHA-NUMERIC
CHARACTERS AND SYMBOLS

Alphabetic characters, numbers, computation command symbols, etc.
can be displayed as messages. They are enclosed in quotation marks

( e [Pros) ).

B Alpha-numeric characters and symbols

® Characters and symbols displayed when pressed following [api4
[L],k,m, u,n,p, f space,
A B,C, D EF G HIJ K L MN,
O,P,QR ST UVWXY,Z

® Other numbers, symbols, calculation commands, program commands
0,1,2,3,4,5,6,7,8,09,
(, ),\f, E,+,_,X,+,...
sin, cos, tan, log, In, ...
= F, == > <, ..
A, B, C,D,E, F,d hbo
Neg, Not, and, or, xor
X, §, XOpy XOp-1, ---
© ((stiFT] [(mooE] (4]), * ([stiFT] [mooE] [E]), @ ([sHiFT] [oDE] (6])
* All of the above noted characters 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, 0, 2, =X, 1,72, =Y, I, ..
The messages “X=" and “Y=" will be inserted into this program.

Lbly 1) :’th- =7|711 ?v_-’yxy :1
”JYI=),’I ?,_’yYy '1
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If messages are included as shown here, the display is as follows:
(Assuming that the program is stored in P1)

[Prog] 1 [ExE] X=7
10 [Exg] Yy=1

Messages are also convenient when displaying result in program com-
putations.

Example:
Lbl, @, :,”, N, =72 — B, ~,C, .,
Q,—, A -,
Lbl, 1, :,C, =, 2,—,C, ., Frac, C, %, 0, =, Goto, 3,
sz, A, 1, C,=, 1,=, Goto, 2, ., Goto, 1, .,
Lbl, 2, :,”, X,=,", 4 A A, Goto, 0, :,
Lbl, 3, :,”,N,0,”, 4, Goto, @ 70 steps

This program computes the x power of 2. A prompt of “N=7" appears for
data input. The result is displayed by pressing 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:

[Prog] 2 [EXE] N=7?

4096 [Exe] =

EXE 12.
N=

3124 [exe] NO

N=?

512 [Exg] X(E

EXE 9.
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Strings 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.
0

EXE

123445

168.
852—-87

765.
968+125—65

1028.
Prog 0
123+45

168.
852—-87

765.
968+125—-65

1028.
Prog 0

ABCDEFGHI JKLMNOP

| After a while

168.
852-87
765.
968+125—-65
1028.

Prog 0
ABCDEFGHI|I JKLMNOP
QRSTUVWXYZ
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4-10 USING THE GRAPH FUNCTION IN
PROGRAMS

Using the graph function within programs makes it possible to graphical-
ly represent long, complex equations and to overwrite graphs repeatedly.
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 without
modification.

Ex. 1) Graphically determine the number of solutions (real roots) that
satisfy both of the following two equations.
y=x‘—x°—24x*+4x+80
y=10x—30

The range values are as follows:

Range

Xmin:—10.
max:10,
scl:2,

Ymin:—120.
max:150.
scl:50.

First, program the range settings. Note that values are separated from
each other by commas “s ”
Range, (—), 1,0, 5 ,1,0, 5,2, 5 ,(—),1,2,0,5,1,5 0, 5,5,
)

Next, program the equation for the first graph.
Graph, X, x, 4, — X, 2,3, —, 2,4, X, x>, +, 4, X, +, 8, 0

Finally, program the equation for the second graph.
Graph, 1,0, X, —, 3,0 Total 49 steps

When inputting this program, press [ExE] after input of the ranges and
the first equation.

Range —-10,10, 2, -
120,150,50

Graph Y=Xz?Y 4—Xx?
3—24X2+4X+80
Graph Y=10X-30_
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The following should appear on the display when the program is ex-
ecuted:

o AL
\

V

/

A “d” can be input in place of the key operation after the first
equation to 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.
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S.
FILE EDITOR




5-1 WHAT IS A FILE EDITOR?

Various types of files can be stored and recalled using the built-in File
Editor function which has a total capacity of 1,917 steps.

i

FILE
(Files are handled

using filenames.)
Ay number of files, as long as the total number

of steps does not exceed 1,917.

@ File input

The file editor mode is entered by pressing [0, or by pressing ED”
or EDITOR” [xE]. The following message is displayed when no file is
present:

FILE EDITOR ————

No file exist

Only the first four files already present in memory are displayed in the
sequence in which they were input.
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FILE EDITOR ————

AAA
-BBB
:CCC
-DDD

oo —

Dyt

The display illustrated above indicates that files AAA, BBB, CCC, and
DDD are present in memory.

® File input when no file exists in memory
This procedure will be explained assuming that the following data are to
be entered:

Filename: TRIANGLE
AREA=BASE * ALTITUDE=-2

Confirm that the cursor (>__) is shown on the display, and enter the file-
name “TRIANGLE".

Operation Display
MR TRRE | BAINEGHL RE NN FILE EDITOR ————

No file exist

>”TRIANGLE" _

Note that filenames should be enclosed in quotation marks. However, the
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
must be an upper-case alphabetic character. Note that this procedure is
different from that used for program computations in chapter 4. In the file
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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Press the key after entering the filename.

i f

NEW FILE

in Password
needless

press "EXE”
"AC” for

QUIT

The display illustrated above prompts entry of a password if required. If,
in place of this display, the display clears and the cursor is blinking in
the upper left, see the section titled: PASSWORDS.

The password function keep private data secure by making it impossible
for anyone who doesn’'t know the password to access the data stored in
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
(AN

EXE

Display

NEW FILE

in Password

if needless

press “EXE”

"AC” for QUIT

*ABG

Pressing causes the display to clear and the cursor to move to the
upper right corner of the display. This is the file data input mode.
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PASSWORDS

® Pressing [exr] while in the filename input mode (see page 139)
causes either —Password— or —non-password— to appear on the
display for approximately two seconds. Each press of
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 entered.

® 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 to a single file.

® Data input to a file
Operation Display

DREQA kAT E i BABEA | AREA=BASEXALTITU
b [T Kb DM EBM AU B E | DE+2/A¢
[acpra] (=] [2]
(See page 162 for input keys)
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Pressing moves the cursor one line down from its current position to

indicate entry of the first data item.

Operation

EXE

Display

AREA=BASEXALTITU
DE+2

o,

TA¥

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

memory capacity.

Contents limited
only by memory
capacity

v

1 file

—[Exe]

EXE

—[exg]

File data items delimited by
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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
E]
3 M @ (exe))

Display

FILE EDITOR

1T:TRIANGLE —x*-—

TS

sys mode :‘RUN

cal mode :COMP
angle :Deg

display :Norm
Step 0

*kk*x MODE ***x

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 (filename input mode).

F

LE EDITOR

1 TRIANGLE

—_% —
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Now enter the filename assigned to the desired file.

Operation
L TRRE  RANNDGHLRENIEN

Display

FILE EDITOR ————
1T TRIANGLE —x*-—

>”TRIANGLE”_:::,E_

s

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.
Should 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
[ExE]

Enter the password (ABC).
(Al 8]
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Display

FILE EDITOR ————
1 TRIANGLE —x*—

>"TRIANGLE”
key in Password
Kyt

AREA=BASEXALTITU
DE+2




The first eight lines of the file contents are displayed with the cursor lo-
cated at the upper left if the password matches that assigned to the file.
A mismatched password result in the display illustrated below:

npm 1:TRIANGLE —%—

>"TRIANGLE”

key in Password
*ABD

did not pass
key in Password

Ko,

N

In this case, try reentering the correct password once again.
Once the file contents are displayed, each press of [Exe] moves the cur-
sor to the beginning of the next data item below the current location.

Q) 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 [DEL].

® Insertion i
Move the cursor to the location of the insertion, press =]
to enter the insert mode, and then input the desired characters.

® 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.

(D Filename input mode commands

Press [@ to enter the filename input mode. Pressing at this time

produces the following display:

————— HELEP —=—
D: Dump all File
F: Free Bytes
DEL: Delete File
DELA: Delete Al
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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B 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 [ExE]. The scrolling can be halted at any point by press-

ing [Ac], while pressing resumes the scroll.
Ex.

Operation Display
(Mooe] (0] B [ExE] FILE EDITOR ————
1 AAA
2:.BBB
3:cccC
4:DDD
>D
@ 21:UUU
22:vVvy
23 www
24 XXX
25:vYvYY
26:z222
1023 Bytes Free
ey

The number of file editor steps remaining is displayed after the final file-

name listed.
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B F command (Free Bytes)
Displays the number of remaining steps available for file input.

Ex.

Operation Display
1 AAA
2.BBB
3:ccc
4:DDD
>F
1023 Bytes Free
2

M DEL command (Delete File)
Deletes the file specified by “filename”, and is used to erase from mem-
ory any files no longer required.
Ex. Deletion of file under filename “YYY”.
Operation Display

DEENLIIEELYRYRYIERIES! 1 AAA
2 .BBB
SHICICIC
4:DDD
>DEL”YYY”
Deleted !!
Dt

The message “Deleted!!” 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 Display
DRERL AT FILE EDITOR ———-—
1:.FFF —%—

oy

As mentioned above, using DELA * [exE] in the above example would de-
lete all files and cause the following display to appear:

FILE EDITOR ————

No file exist

B E command (Editor End)

Returns from the file editor mode to the RUN mode for standard calcula-
tions and graph display.

Operation Display
3 [exe] *%%% MODE **%*%
sys mode . RUN
cal mode : COMP
angle . Deg
display : Norm
Step 0
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B " (File name top)

Though not actually a command, quotation marks are used in commands
to enclose filenames. As noted previously, the quotation marks at the end
of a flename may be omitted.

M » (Positive integer)

This command is not listed on the command menu, but it is convenient to
use when recalling files. Files can be recalled by simply entering their
menu number instead of the full name.

Operation Display
FILE EDITOR ————

1. AAA

2. BBB

SEICICIC

4 TEL.LIST
ANDERSON

Press [AtPHA, confirm "A” on dis- 03-583-4111

play and press [. COOK
0552-73-3111
JACKSON
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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@ File data input mode commands

Press [@ 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 Eos at this time pro-
duces the following display:

=== HELP —== 88
AC: Command Mode
V: Video Mode
Top B: Bottom
Move n—Lines
Search String
Long Search
E: File Out

r o> +H

The number in the upper righthand corner of this display (command
menu) indicates the number of steps from the beginning of the file to the
current cursor position. This menu is displayed until is released. The
seven commands shown in this command menu can be used while in the
filename input mode.

M AC (Command Mode)

Pressing while in the file data input mode causes “$__” to appear at
the bottom of the display (indicating command mode). Any of the follow-
ing commands can be entered while “$__" is displayed.
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B V command (Video Mode)
Returns from the command mode to the file data input mode.

Operation Display
B M MW B 0 [(exe]feacg e 01 2161 2] | SMI TH
Blac] 0262-

l 1,

pressed by mistake

SMITH
0262—__.:_';}

Il 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.

152



B » (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 display (at the
beginning of the file or following [ExE]) to the next occurrence of [ExE]. 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.

AAAAAAA A[ExE]
BBBBBBBBBB B B[EXE]
gcccccececececcececcececccce
C CCCC Clexe]
DDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDD
D D[Exg]

E E E E[ExE]

In the display illustrated above, symbols are added for the purpose
of explanation only, and do not actually appear on the display. Entering
[ac]3 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).

SAAAAAAAAA DDDDDDDDDDDDDDDD
BBBBBBBBBBBB (Ac)jz| DDDDDDDDDDDDDDDD
CCCCCCCCCCCCCCCC | mmg | DD

cccccece = EEEE
DDDDDDDDDDDDDDDD |
DDDDDDDDDDDDDDDD $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 [(=)], 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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M 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 multiple
occurrences. The message “cannot find” is displayed if the specified
search element does not exist.

M 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 [Exe]. The speed of
the search can be increased by holding down [ExE],

Ex. In the following telephone list, [ indicating spaces and [ExE] are
included for explanation only.

ANDERSON
03-583—-4111[EF
COOK
0552-73-3111[EE
JACKSON
045-211-082 1&g

J O N E S eisammsasamnn|
03-347-4956EF
COLL INS
= 011-231-2343EF
SM I T H s
045-012—-3456EE

JOHNSON

wi LSON*
06-632—2151[EE 092-011-2603[=E

® Locate the first occurrence of a telephone number beginning with
“045”.

Operation Display
[AC] & [Pt (O] (4] (5] [EXE] COOK
0552-73-3111
JACKSON
045-211-0821
JOHNSON
06—-632—-2151
JONES
03—-347—-4956
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® Locate all data which include “03”.

Operation
©

Display

$LO3

ANDERSON
03-583—-4111

JONES
03—-347-4956

WILSON
092-011-2603

$oo

Note in the examples given above that the search element is located no

matter where it appears in a data item.

B E command (File Out)

Cancels the file data input mode and returns to the filename input mode.

B END command

Cancels the file editor mode and returns to the RUN mode (Moo [1]).
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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 entered using (2 spaces), (3 spaces),
and (4 spaces).
Ex.
T ] [l

U
A B CExg]
50 60 5 5[Exe]
42 33 4 2[Exg]
56 56 4 8[Exe]
48 57 6 3[ExE]
54 42 6 6[Exe]
67 55 5 9[Exe]
71 63 6 Qlexe]

Lt *

N ok wND —

* [<=] can be used to return the cursor to the column at which a tab key was
originally pressed.
* The tab function cannot be used after is pressed.
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5-4 COUNTING THE NUMBER OF STEPS

The capacity of the file editor function is 1,917 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=, [ExE], etc.
® 2-step functions: Lbl 1, Goto 2, Prog 8, etc.

Cursor movement 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. '

() Program storage

The programming procedure used with the file editor (Move] [@)) is identical
to that in the program area (oce] 2]). 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".

ol

(swer] [ 2 J[ = ]faewd BYCE] 2 (X1 (] 3 [X] [acerd] B (7] [swiT] (4]
[CJ2EH3X ki B[»]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.

[aprd (swiet] [ 2 ][ — ] [apnal EY [aprd] 3] 2 (X]
[ 3 [(x] [apral B [aupwA] [ 2 ] [shFT] (4]
(12 E 3 X [aerd B e [ ] 3

7+A:2X{ 3XA%2 4
2+3XA r'3:A:

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.

[Prog] [siFr] [aerdl [+ ] [@ & I [EXE]

7-A:2X/ 3XAZ 4
VvV 2+3XA 23
$END

Prog "OCT
?

Try entering a value of 10 in response to

the prompt.
10 [Exg] 7-A:2X/ 3XA% 4
V2+3XA 23
$END

Prog "OCT
?

10
346.4101615

Disp. =
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The surface area is computed and displayed. Press [ExE] to produce the
volume.

EXE 7-A 92X/ 3XAZ 4
v 2+3XA 23
$END

Prog "0OCT

?

10
346.4101615
471.4045208

(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.
scl: 180

Ymin:—1.6
max:.1.6
scl: Q0.5

Now enter the following program in PO.

Lbl,1, :,?2, = A A =,1,= Prog, ”,S, LN, ", I A =, 2 =,
Prog, ”,C,0,S, ”, !, Goto, 1

This program executes the program under filename “SIN” when [ is
pressed, and the program under filename “COS” when [2] is pressed.
Write the following two programs in the files.
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Filename “SIN”
C‘S, : ’ Range’ (_)! 3! 6, 0: ', 3: 6: 01 ', 1, 81 0, L (_), 1, % 6, 1, %
6, 5,0, 5, 1, Graph, sin, X, 4

Filename “COS”
Cls, :, Graph, cos, X, 4

Press to return to the RUN mode after writing the programs.

[Prog] Q [EXE] Prog 0
?

1 [Exe]

[\

\/

Pressing [ExE] again returns to the key input mode and displays the “?”
prompt.

2 [Exe]

NN/
VARV
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5-6 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
@ [swr] Displays B and locks alphabet keys as lower-case
until pressed again.
O Displays & and locks keys for input of commands/
functions marked on key tops until pressed again.
@ Displays ¥ and changes keys for input of commands/
functions marked in brown on key panel.
Ex.
Rnd
o] ©=z
z @ =7z
®=0
@ = Rnd
The following special keys should also be noted:
KEY | FUNCTION CONDITION
$ (COMMAND INPUT) 1~4
" (A\POSTROPHE) 2
* 4
= / 4
(Grapt], [Range], Tab keys 1/2

The insert key ([%ffj) indicates the insert location using a different symbol

for each condition:
r
LJd

@r-\
® s
@"
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5-7 FILE EDITOR ERROR MESSAGES

The following error messages appear on the display to indicate improper
operation.

® Data Full !!

Displayed when an attempt is made to create a new file when the num-
ber of remaining steps is insufficient. Use the DEL or DELA command to
erase unnecessary files from memory and reattempt.

® illegal 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 alphabetic char-
acter or spaces are included. Change filename.

® cannot find

Displayed when element specified in S 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 assigned to the file. Enter proper pass-
word.

® File not found

Displayed when an attempt is made to use LIST “filename” E to en-
ter or a non-existent filename or to call a non-existent filename using a
subroutine. Use D command to confirm filename and reattempt.
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USEFUL OPTION
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The FA-80 interface unit provides even more performance from the
fx-8000G. No other option besides the FA-80 should be used with
the fx-8000G.

The FA-80 is equipped with a printer interface which allows printout
of computation results, 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 cassette interface of the FA-80 allows connection of a cassette
recorder for saving and loading programs created on the fx-8000G.
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6-1 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
divisions.

(D Data print function * Alphabetic characters
* Numeric values
* Computation results
* Memory contents
@ List function * Single program list
* All program lists
* Memory lists
» Statistical data lists
* Graph range list
* Single file list
* All file lists
(3 Graph copy function * Graphic screen copy
(Graphic printer only)

@ Plotter function * Single graph
(Plotter printer only) * Multiple graphs
* Lines
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M Data print function ‘
Data can be printed out by entering data [Exg].
® Special character table

The following shows the printout for fx-8000G characters that are not in-
cluded in the ASCII code character set.

DISPLAY PRINT DISPLAY PRINT ] DISPLAY PRINT
E E ' Cur I Mx
X * 10 (109)~ g My
- / o ’ xon SDxn
V| . Disp T Pi yon SDyn
2 N2 < deg O SDx
sin”" arc sin r rad Yoot SDy
cos™ arc cos g gra A a
tan™’ arc tan = = B b
sinh™ arc sinh = =< 7 Ex
cosh™’ arc cosh * <> g Ey
tanh™’ arc tanh > => “ micro
x’ x A DT* Dt - ->
- Root cL* Cl
v Sar —) )
-3 A1)

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 left flush,
while numeric values are printed right flush. Alphabetic character strings
for printing are enclosed in parentheses.

Ex. ABCDE (Alphabetic character string)
"ABCDE”

ABCDE
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Ex. 1.23%X10° (Numeric value)
1.23 [Ex¢] 99

1.23E+99

Ex. 1234sin 30° (Formula)
123 @[] 30

IZSHS

Ex. Variable A contents (Variable)
A (A=10)

18.

(2 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' Print
123 [swiFT] 1] 123 [s#7] [ 123 [ExE]

(2SI
128
(1238

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. Print
123 [s0iF] ] 123 [swiFr] [ 123 [ExE]

| 16-characters 123 . | 123.
123.
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@) Tab function

The number of spaces entered by the tab function during printing can be
specified.

Print {n)> data [ExE] . . . n spaces from beginning of line. Applied only
to the first data item (in the case of multiple
items).

n=integer in range of 0=n=80
Print [n] data, data, . .. ...Used with multiple data items to
specify n spaces from the beginning
of each data item.

Ex. Print1,2,3

U c
2
Sc

Print <1> 1,2, 3

/space

LIt .

2.

2
— .

Print [1] 1,2, 3

@ Carrier return/line feed command
Carrier return/line feed can be entered as required.

Print [ExE] . . . Single line feed

Carrier return/line feed can be embedded in data chains by including the Print
command (delimited by colons) between data items.
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Ex. Print 123, 456 . Print . Print 789
123.

a5e.

788.

M List function

The LIST command is used to print out a program list, memory contents,
or file contents. List is composed of the following five functions:

1. Program list  Single program
* All programs
2. Memory list
3. Statistical data list * Single-variable statistical data
 Paired-variable statistical data
4. Graph range list
5. File list * Single file
* All files
* One space must be included following the LIST command.
*“L.” can be used as an abbreviation of “LIST”. In this case, a space is
not required following “L.”.
* The LIST command cannot be used within multistatements or in a
program.

@ Program list
® Single program
The list for the program stored in a specified area can be printed.

LIST ., " title” Prog n (n=integer in range of 0=n=9)

Space

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 (d) 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 (Titles may be omitted.)
pace

* Entering a wrong argument in the Base-n mode causes the erroneous
part of the argument to be printed out enclosed in curly braces.
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(2 Memory list
Specifying the M option produces a printout of a memory list.
LIST o "titte” M (Titles may be omitted.)
pace
* 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.

L'STSI_J " title ” S (Title may be omitted.)
pace

* 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 statis-
tics modes (LR1, LR2). In this case, S must be specified after the LIST
command.

LIST o " title ” S (Titles may be omitted.)

pace
* The message “cannot calculate” is printed when the required statistics
are not present.

* Attempting to print statistical data in any other mode besides the sta-
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 ., "title” R (Title may be omitted.)

Space
* Attempting to print the graph range list while in the Base-n mode re-
sults in a Syn ERROR.
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® File list
® Single file list
Specifying a filename prints out the list for the specified file.

LIST ., ” filename ” E

Space

* Filenames are enclosed in parentheses.

® All file list
Lists for all files present in memory are printed when the filename is
omitted.

LIST ., E

Space

* List cannot be produced by files to which passwords are assigned
(indicated by — % —).

M List samples
1. Single program list

xx%x Prog B *x%x 20 steps Program area and
Title : OCTAHEDRON number of steps used
_&L—*wme
Mode : COMP Computation mode

?->A:2%Sqgr 3xA"2 Disp
Sgr 2/3%Ax"3 =

Program contents
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2. All program list

Title : OCT.18

PROGRAM LIST total steps —-> B5-—1—Number of steps used

*x¥ Prog O xx*x%x 208 steps
Mode : COMP

?->A:2%Sgr 3%xA"2 Disp
Sqr 2/3%Ax"3

¥k Prog 1 %%x% 20 steps
Mode : COMP

?->A:2%Sqr 3%A"2 Disp
Sar 2/3%Ax"3

xxx Prog 2 x*x*% 25 steps
Mode : COMP

Lbl 1:?->A:5gr 3%A*2 Disp

Sar 2/12%¥Ax"3 Disp

Goto 1

¥¥%x Prog 3 %¥% B step

¥x¥ Prog 4 *x*% B step

*¥x¥ Prog 5 %% O step

x¥*x Prog 6 %*¥x 0O step

x¥x Prog 7 %**x B step

¥x%x Prog 8 **x*x 0 step

x%* Prog 9 #*%* O steo

Title

PO

P1

P2
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3. Memory list

a. COMP mode
k¥ Memory List *¥¥
defined memories --> 26 — 1 Number of memories
A = 15 . defined
B = 24,
C = 18.
L= 25,
E = g.
WM
U = 37.
V = 19.
W = 35.
= 36.
Y = 49.
7= 51.
b. Base-n hexadecimal mode
¥x%x Memory List *x¥%
defined memories --> 26————21::;!):; of memories
Mode : Hexa L—————+—Hexadecimal mode
A = BRZ2RR32BF
B = 9200808218
C = BBBRLBRBA
D = BRBGLe1S
E = 000BcoeRa
F = BBB20823
RS =S
S = 8BBYLL2Dh
T = B8RLYL1E
U = 8238080825
V = Bg2grns13
W = 88208R8823
X = B232BRRB24
Y = 0BBYR328
Z = BBYRLE33
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4. Single-variable statistical list

n
Sx
Sx"2

Mx
SDxn
SDx

n

TEST

X*xx Statistics *kx
Title

8.
427.
22805.

SIS
1.316856718
1.487885353

Title

Number of data items n

Sum Zx

Sum of squares Sx°

Mean =

Standard deviation g

5. Paired-variable statistical list

Title

n

Sx
S
Sxy
Sy
Sv~2

Mx
SDxn
SDx

SDyn
SDy
a

b

r

i u

My =

1"

I

1

1"

¥x% Statistics *xx%
LENGTH

Sfe

180.
2258.
1810920.
5843.
5886451.

26.
7.871867812
7.80368415
1808.6
4.9328888336
4.58555213
8387.4

B.56
©.9826673682
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Standard deviation
on1

Title

Number of data items n
x sum Zx

x sum of squares Sx’

Sum of x and y pro-
ducts Zxy
y sum Xy

y sum of squares Sy’

x mean &
x standard deviation
Xon

x standard deviation
Xoni
y mean §j

y standard deviation
Yon

y standard deviation
Yon1

Constant term A
gegression coefficient

Correlation coefficient
r



6. Graph range list

%% Range List **xx

Title : SINE
Xmin = -368.
max = 3608.
scl = 1808.
Ymin = -1.6
max = 1.6
scl = 2.5
7. Single file list
FILE LIST ----
File nmame : TEL.LIST
ANDERSON 83-583-4111
COOK 8552-73-3111
JACKSON B45-211-8821
JOHNSON B6-632-2151
JONES B3-347-4956
COLLINS B11-231-2343
SMITH B45-012-3456
WILSON 892-811-26083

Title

Filename
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8. All file list

FILE LIST ———-

File name : TEL.LIST Filename
ANDERSON 83-583-4111

COOK B552-73-3111

JACKSON B45-211-8821

JOHNSON B6-632-2151

JONES 83-347-4256

COLLINS 811-231-2343

SMITH 845-012-3456

WILSON 982-011-2603

File name : SALES Filename
A 1508

B 2350

C 830

D 5480

E 32080

F 7460

File name : SECRET -k~ Password file

B Graph copy functions

Copies of graphics shown on the display 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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@ Print density specification
The graph print switch is used to specify one of two densities for graph
copy.

N: Sets graph printout at same dot configuration as used on the
graphic screen (96 X 64). A single screen dot is actually repre-
sented by four printer dots.

HD: Sets graph printout to use double the number of dots on the dis-
play (192X 128).

* The display is the same in the N mode and HD mode. However, the
HD mode is set 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
c. 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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B Graph copy samples (Graph y=sin)

1. Normal copy
Print—G

Tegpe

e
H

2. Framed copy
Print—GW

ezimr

et

3. Reversed Copy
Print—GR
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4. Vertical copy
Print—GS
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® Graph print density

The print density of the print graph can be controlled by combinations
the display graph density and print graph density specifications.

of

1. Display: N
Print: N
E‘ .2"_‘_‘]';
2. Display: N :
Print: HD
3. Display: HD oL
Print: N
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4. Display: HD
Print: HD
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B Plotter functions

Graphic screens can be printed out using a plotter printer. The plotter
printer makes it possible to produce copies of graphs almost as soon as
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.

(D Single graph print
Single graphs can be printed as displayed.

Print Graph expression

Ex. Print Graph y= sin x
[sin]

(2) Multiple graph overwrite print
Multiple graphs can be overwritten by specifying multiple expressions
separated by semicolons.

Print Graph expression; Graph expression . . .
Ex. Overwrite Graph y= sin x and Graph y=cos x

Print
[57i7T) (Ans | [Grapn) [sin | [Acer] [ [stFT] (] [Graot] [os) [Lpra
X
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AN AN
\X

3 Line print

Plots 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 (90, 1) and (— 90, — 1) for the
graph range listed below.

Xmin: —360 (S o] 90 (s8] [ 1 [EX)
max: 360  [sarr] fos (=] 90 (s8] [ (=) 1 [B5E]

csl: 180
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 results without using the Print command. Each press of
switches between the print on and print off modes. The current sta-
tus of the print mode is displayed on the bottom line of the display for
approximately two seconds after the mode is switched.

Print on mode Print off mode
—— Print on —— —— Print off ——
Ex.
[Mooe] [ExP] (Print on mode)
123 X1 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 ClI.

Ex.

123 [o7]
456 [cL]
123Dt
(PZSE
456C1
456.
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Error messages are printed to indicate when errors are generated during
printing.
Ex.
123 [ 0 [Exg]

123/0

Ma ERROR 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.

Print— n n=1 Black 5 Yellow
2 Blue 6 Purplish red
3 Green 7 Aqua
4 Red 8 Red

* The minus key is used to enter “—”.

2. Plotter-printer
One of four different colors can be specified.

Print— n n =0 Black
1 Blue
2 Green
3 Red
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6-2 CASSETTE INTERFACE

Programs and data can be saved to and loaded from cassette tapes for
storage. The following three commands are used for these operations.

SAVE: Records programs or memory contents from computer to 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

Fungtion

SAVESu " filename ” Prog n
pace

Saves program in program area n to cas-
sette tape. Filename may be omitted, and n
= integer in range of 0=n=9.

SAVESL_1 ” filename ” Prog
pace

Saves all programs present to cassette
tape. Filename may be omitted.

SAVES\_; ” filename " M
pace

Saves memory contents to cassette tape.
Filename may be omitted.

SAVESu " message ”
pace

Saves specified message (16 characters
maximum) to cassette tape. Usually used
for dates or remarks.

SAVESu " filename ” G

pace

Saves currently displayed graphics along
with graph range to cassette tape. File-
name may be omitted.

SAVE L " 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.

SAVE ., " filename " A
pace

Saves entire RAM contents to cassette
tape. Filename may be omitted.

*“0.” is displayed when SAVE operations are complete.
* A space must always follow immediately after the SAVE command.
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® LOAD

Format Function

LOAD ., " filename ” Prog n Loads program specified by filename which
e | 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 n. 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.

LOAD ., ” filename ” Prog Loads programs in file specified by file-
e name from cassette tape to lowest free
program area available. “Area Used!!” dis-
played and further load impossible when
number of programs exceeds available
| areas. 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

capacity is insufficient for the next program to be loaded, even though a prog-
ram area is available.

LOADS%)&_CJe " 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 already exist in computer
memory. 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.

LOAD &, ” message ” Loads specified message from cassette
tape. Message must be enclosed in quota-
tion marks.
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LOADspl_j " filename ” G

Loads graphics specified by filename from
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.

LOAD L ” filename ” E
pace

Loads 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.

LOAD &, ” filename " A

Loads RAM contents specified by filename
from cassette tape. Filename may be
omitted.

*“0.” is displayed when LOAD operations are complete.
* A space must always follow immediately after the LOAD command.

® VERIFY

Format

Function

VERIFYS.p_cx ” filename ” Prog n

Performs parity check between program
stored in program area n and program
stored on cassette tape. Filename may be
omitted.

VERIFY o ” filename ” Prog
pace

Performs parity check between program
stored in memory and program saved to
cassette tape using SAVE “filename” Prog.
Filename may be omitted.

VERIFY o ” filename ” M
pace

Performs parity check between current
memory contents and memory contents
stored on cassette tape. Filename may be
omitted.

VERIFYS‘%,. ” message ”

Performs parity check between specified
message and message stored on cassette
tape. Message must be enclosed in quota-
tion marks.
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VERIFYsu " filename ” G Performs parity check between currently
g displayed graphics and graphics stored on
cassette tape. Filename may be omitted.

VERIFYS:CJe " filename " E 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.

VERIFYSLJA " filename ” A Performs parity check between RAM con-
e tents of computer and RAM contents of
cassette tape. Filename may be omitted.

*“0.” is displayed when VERIFY operations are complete.
* A space must always follow immediately after the VERIFY command.
* The abbreviation VER may be used in place of VERIFY.

B 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 limited 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 attributes.

* A “type mismatch” error is generated when an attempt is made to load
data with the same filename but different attributes.
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Bl Command displays

® SAVE

® LOAD

Filename —

® VERIFY

192

SAV

E

execu

Progr
Memor

Graphi

Edito

ting

LOA

ABC

D

execu

Progr
Memor
Graph
Edito

ting

am ——

INCING===

r ——

VER

execut

Progr
Memor
Graph
Edito

ing
am ——

1B =

+= Program
+ Memory
+ Graphics
+ File
* Shows attributes being
saved.

* Shows filename and attri-
butes being loaded.

*“———" displayed when
filename is not assigned.

* Shows attributes being
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
@ 1I/0 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.

M 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 memory

all clear operation or delete the file with the same filename before
loading.

2 No contents

Attempt made to perform program save when nothing exists in the prog-
ram area.

3 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
P9 are already 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.

M LIST command

@ cannot calculate
Printed when an attempt is made to print statistics without entering re-
quired statistical data.

(2 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.

194



PROGRAM LIBRARY

{Prior to use>

® Always check the number of remaining steps before attempting to
store programs.

® The library is divided into two parts: a calculation section and a
graph section. The calculation section shows only answers, while
the graph section shows whole displays.

® To make programs in the graph section easier to follow, + is used
to indicate carriage returns. The key should be pressed
wherever « appears («* does not appear on the display).

® Press the Graph key whenever “Graph” appears within a program
(Graph Y = indicated).

® |f it is necessary to specify a calculation mode (e.g. Base-n, SD1)
in a program, be sure to specify it after pressing (WRT
mode).
Then start programming by pressing [ExE].




CASIO PROGRAM SHEET

Program for ] No.

Prime factor analysis

Description

Prime factors of arbitrary positive integers are produced.
For 1<m <10"
prime numbers are produced from the lowest value first. “END" is displayed at
the end of the program.
{Overview>
m is divided by 2 and by all successive odd numbers (d =3, 5, 7, 9, 11, 13,...... ) to
check for divisibility.
Where d is a prime factor, m, =m,_,/d is assumed, and division is repeated until
Vm,+1 = 4.

Example (1>
119=7X17
(2>
1234567890=2X3X3X5X3607X3803
3>

987654321 =3X3X17X17X379721

Preparation and operation

@ Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([Modg] (T]).

Step Key operation Display Step Key operation Display

1 [Prog] O [EXE]| M ? 1 3803.
2 119 [Exg] 7.0 12 EXE] END

3 EXE 17.] 13 M?

4 EXE|| END 14 | 987654321 [EXE] 3.
5 EXE] M ? 15 3.
6 | 1234567890 2. 16 17.
7 EXE 3.0 17 17.
8 3. 18 [ExE] (Saconca 379721
9 519 EXE]| END

10 Exg]| (After 74) 3607. | 20
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Goto

84

=5
o

Lbl

o

—
—

S)
> o|| | o

[ HESEECEEoNE &

—
N

Lbii 6 :
: iGdoé

> G} 7 1

115

—
w

Lbi !

129

—_—
B

Lbl !

[N

134

-
o

 Goto |

145

=R
=]

Lbl

—
~

=R
©

—
©

Ny
o

N
=

~N
N

N
w

N
E-

N
(S,

N
(=2}

N
~N

N
©

Memory contents
QT im|io|o|w|>

m;

—

Vm;+1

N (=[x |=|<

Z |2 || R |
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CASIO PROGRAM SHEET

Program for No.
Greatest common measure 2

Description
Euclidean general division is used to determine the greatest common measure for two

integers a and b.

For lal, [b| <10°, positive values are taken as < 10'°

{Overview>
no= max (la/, [5])

n,= min (al, [b])

_ Ne_2
Np = Np—2— Ne s Ne—1

k=2, 3.....

If n, = 0, then the greatest common measure (c) will be n,—.

Example 1> 2> (3>
When  a =238 a =23345 a =522952
b =374 b=9135 b =3208137866
i } }
c=34 c=1015 ¢ =998

Preparation and operation

® Store the program written on the next page.
@ Execute the program as shown below in the RUN mode ([Mooe] (T]).

Step Key operation Display Step Key operation Display
1 [Prog] O [EXE]| A ? 1
2 238 [ExE]| B ? 12
3 374 [Exg] 34.{ 13
4 A? 14
5 23345 [EXE]| B ? 15
6 9135 1015. | 16
7 A? 17
8 522952 B? 18
9 | 3208137866 [EXE] 998. | 19
10 20
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No.

g

Program

Notes

Number
of steps

P2l A

17

{Abs'

27

Al |-

AL Gl 2 )

34

!

46

N

61

T =) (it

65

o INjOOsalw| NN —

"> G0l 3 |

S

72

Y]

@
@
& o
S

83

—
o

i
—

Lbl

i B 4 iGoo:

—
N

—
w

—_—
F=N

=
[$)]

—
[=2]

—
~

—
[ee}

—_
©

N
o

N
—_

N
N

N
w

N
S

N
(33}

N
(=2}

N
~

nN
[o<]

Memory contents
Omm|o|O|w|»

a, no H

—

b, m

N

N =[x =<

Z| 2| | R |-

clalo|=|o|=lol | | L L L L L Ll b
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CASIO PROGRAM SHEET

Program for . i . i No.
Definite integrals using Simpson’s rule 3

Description
b h
I =/ S@dr="lyotayityst . +yzn-1) $2y2tyat . Fyom—2) tyzml

b—a
2m

h =
The right-hand portion of the above equation can be transformed as follows.

h n
I==3 ty 0+E] (4y 2i-11 2y 20) =Y 2ml

Let f(x)=I2+1

Example (1>a=0,b=1, 2m =10

1
1 —/0 T747dx =0.7853981537

(2>a=2,b=5,2m=20

1
I= f 7 d, =0.2662526769
. T°+1

Preparation and operation

® Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([MoDg [T]).

Step Key operation Display Step Key operation Display
1 [Prog| O [EXE] A ? 1
2 0 [exe]| B ? 12
3 1 [Exg]| 2M ? 13
4 10 0.7853981535 | 14
5 [xe]| A 2 15
6 2 [exe]| B ? 16
7 5 [EXE] 2M ? 17
8 20 0.2662526769 | 18
9 19
10 20
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No.

g

(MooE] (2]

Program

Notes

Number
of steps

PO:

Lbl

20

27

>

L Z>» |-
'~

42

Lbl

|
O <

69

oINS W N~

: iProg:

74

©w

+alm|+]

Prog; 1

89

=
o

97

J—
p—

=3
N

17

J—
w

O|wm|O|—|®|X

-|lo|eo|o|o|l!
|

N EIIFREE

123

—
B

_.x“"—..

125

—_
(8]

—_
(=2}

—_—
~N

-
[o ]

—_
w

Total 136

steps

N
o

N
-—

N
N

N
w

N
E-

N
(8]

N
[}

nN
~N

N
©

Memory contents

m (Number of repetitions)

—_—

N|(=<|>x =<

2m

QM m|O|0|wm|>»

Z|Z2 || R |-
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CASIO PROGRAM SHEET

Program for No.
A «— Y transformation -
Description a R, b a_ g b
Rs
R R .
Re
-
c [
1) a—yY 2) Y—A&
R,= RI'RZ R, = R4R5+R5R6+R6R4
" R+ Ry+ Rs L Rs
R.—— Re"Rs g, — RaRs+RsRs+ ReR4
ST R+ R+ Ry Zh Re
g.—_ RaRs r.— RaRs +RsRe + ReR,
67 R, + R+ R, 3= R,
Example (1> 2>
Ry=12(Q) R,=100(Q)
R,=47(Q) Rs=150(Q)
R;=82(Q) R¢=220(Q)
Preparation and operation
© Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([Moogl [T]).
Step Key operation Display Step Key operation Display
1 [Prog] 0 [EXE]| D—Y:1,Y=D:2? | 1 EXE] D—Y:1,Y=D:2?
2 1[ex] R1="? 12 2 [exe] R4=7
3 12 [exe] R2="? 13 100 [Ex] R5=?
4 47 [exe] R3="? 14 150 [EXE]| R6=?
5 82 [ExE]| R 4= 15 220 [Exe] R1=
6 [Exe] 4. 16 [ExE]  466.6666667
7 [ExE]| R5= 17 EXE]| R 2=
8 27.33333333 | 18 EXE|  318.1818182
9 [exe]| R6= 19 [ExE] R3=
10 [Exe]| 6.978723404 | 20 Bxe] 700.
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No.

Number
of steps

15
20
34
43
52
61

69
81

93

105
108

m

120
129
138
152
162
172

182

184

Notes

Program

[MoDE] [2]

1

= | Golo |

1

Lbl

1

T

..........

B

A4

R

2!

R

"R
[ R

A H

1

.........................................

U

For judgement

H| RRstRsRs+ReRy |O

K

N

R;

Rz

R3
Ri+ Rz+ R3

Ry

Rs

Re

m

O

a

@

x,

Line

1

10

12| Lbl

13
14
15
16

18
19

20| Goto |

21

24

25

26
27

28

sjuajuod Alowa
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CASIO PROGRAM SHEET

Program for . . No.
Minimum loss matching 5
Description
Calculate R; and R, which match Z, and Z, with loss minimized. (Z,>Z;)
R,
] ©
Zo—> SR, <7,
o
| Z
Ry=Zo| 1-5- Ry=—2L—
0 | Zy
|17
| Zo | Zo

N
Mini 1 Lnin=20 1 ( — +\{5——1)[dB
inimum loss og (| A \ Z) )[ ]
Example

Calculate the values of Ry, R, and Ly, for Z,=500Q and Z,=200Q.

Preparation and operation

® Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([Mopg (T]).

Step Key operation Display Step Key operation Display
1 0 Z0=" n
2 500 [EXE| Z1="7? 12
3 200 R1= 13
4 EXE 387.2983346 | 14
5 EXE|| R 2= 15
6 258.1988897 | 16
7 LMIN = 17
8 EXE 8.961393328 || 18
9 19
10 20
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No.

3 g
ES o2 TF|IBB|IR|IF|
=
=5
@ NIEN
2
]
P4
N >N
|| o
> |- lz.m
_J ............................................................................ e x| B
» |+
Aa:.n.u. ................................................... lo|l~|C|x|v|&
e koo booed oo besed e oot foood ke beesed boaed Fonad bomdl b becad booed boood .
£ t| < -
gl e B O I et L
>
S |>|IN|~ |+~ AR |
| B E T T T S B S B e e S e e et
Pa*Yzm. c|w|:
~l e X | |
................................................................................................................ T == M=
: |2 IN|x|o|F|=2 [z |2
A b el e ko b ened
Wity tinpng- i
................. | .
S|l—|r—|<| | ~|—|N|S .I.z_z
= |- S SR ISR S R SRR S
MZZ(XB)RRL
un_JV.»‘lnnu <M oOolA|M@|K
Zl-|an|m|s|w|lo|~No|o/2z|¥2|T /0225 N|QJQ & KK sjuajuod Alowa
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CASIO

PROGRAM SHEET

Program for i
Cantilever under concentrated load

No.

Description

—u

—

o

from support (mm)

: Load (kg)
x . Distance of point of interest from

the support (mm)

E : Young's modulus (kg/mm?)
. Geometrical moment of inertia (mm*)
. Distance of concentrated load

Deflection y (mm), Angle of deflection s (°), Bending moment M (kg * mm)

@zZa

@ ¢>x>a
_ Pa“_Pa"
Y7T6El 2EI

X

_ A.[_PL"]

§ =tan 2El

M =0 (shearing load Ws =0)
E =4000 kg/mm*

Example

I=5mm*
a =30 mm
P=2kg

Preparation and operation

P Pa

Y=BE" 2T

P.
s =tan”! [71';—1(1 —2a)]

M = P (r —a) (shearing load Ws = P)

What are deflection, angle of deflection, bending mo-

ment and shearing load at r =25 mm and x =32 mm ?

® Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([Moo [1]).

Step Key operation Display Step Key operation Display
1 [Prog] 0 [exe]| E=? 1 EXE —10.
2 4000 [BxE] 1 =2 12 EXE]| X = ?
3 5 [EXE|]| A=7? 13 32 [EXE|| Y =
4 30 pP=7? 14 —0.99
5 2 [exg] x =7 15 SE
6 25 Y= 16 —2.57657183
7 EXE|| —0.6770833333 | 17 EXE|| M =
8 s= 18 EXE 0.
9 —2.505092867 | 19 Repeat from step 5
10 EXE|| M = 20
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No.

Number
of steps

15

30
34
45
52
67
78
93
107

110

13
129
139
154
167
180
182

Notes

Program

Deg!

1

X
3
(
X

P

A tan’
bX
P

(
X

..................

Mmool A M@K

Line

4 | Lbl:

| = | || | e [y e ]

21
22

24

25
26
27

28

Sjuajuod Alowa
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CASIO

PROGRAM SHEET

Program for . No.
Parabolic movement 7
Description
x =(Vqcos a) -t
1
14 y = (Vg sin a)-t—fgtz‘kh
Y
O,e====s ~
Y ANENY 9 =98 (m/s?)
\\\ Vo (m/s)
h \\\ a [o]
L . At (sec.)
h (m)
Example Initial velocity Vo=130 (m/sec.)
Initial angle a =25 (°)
Height h = 0 (m)
At =0.5(sec.)
Plot the trace of movement in intervals of At.
Preparation and operation
® Store the program written on the next page.
® Execute the program as shown below in the RUN mode ([MODE (1]).
Step Key operation Display Step Key operation Display
1 0 Vo="2 n T=
2 130 [Exe] A= 12 EXE 0.5
3 25 H=? 13 X=
4 0[] T=2 14 58.91000616
5 0.5 T= 15 EXE]| Y =
6 EXE 0. 16 EXE 26.24518701
7 [ExE] x = 17 Repeat from step 11
8 EXE 0. 18
9 Y= 19
10 EXE 0. 20
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No.

g

Notes

Number
of steps

Program

iV

21

36

39

Xcos

;sin

X

69

7

84

OiolIN/O O lwWwIN|—

104

-
-—

VX |[=]|--

Memory contents
QT |m|jo|o|w|»

Vo

N (=[x =<

Z |2 | R |—
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CASIO PROGRAM SHEET

Program for No.
Normal distribution 8

Description

Obtain normal distribution function ¢ (z) (by Hastings' best approximation).

t
=" puz
1 z?
$t= Tz ¢ (z)
v 27t € l &
P 1
Ut = Py

$ (x)=1— 8¢t (1t + cot?+ cat®+ cyt*+ cst?)

P =0.2316419 C3=1.78147937

C,=0.31938153 C4=—1.821255978

C,=—0.356563782 C5=1.330274429
Example

Calculate the values of ¢ (x) atx =1.18 and x =0.7.

Preparation and operation

® Store the program written on the next page.
@ Execute the program as shown below in the RUN mode ([Mooe] [1]).

Step Key operation Display Step Key operation Display
1 [Prog] O [EXE]| X = ? 1
2 1.18 [ExE]| PX = 12
3 [exe]  0.880999696 | 13
4 [Prog] O [EXE]| X = ? 14
5 0.7 [Exg]| Px = 15
6 [Exe] 0.7580361367 | 16
7 17
8 18
9 19
10 20
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No.

Program
2
=

w

WP © | m

ES~|Q|B| 23R B|ITS8

=5

7]

2

]

74
X | —|©|—|Nn ™
o | X M| || o
— |~ Ly B o I B
< (B (S —|+|w

$t

m

@]

a

m

(<)

10

12
13
14
15
16

18
19
20
21

23
24
25

26
27

Sjuau09 AIowa
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CASIO PROGRAM SHEET

Program for . . No.
Circle and points of tangency 9
Description
Y Circle formula
A Iz+yz=72
(x’, y")

Formula for tangent lines pas-

/ sing through point A (x”, y)
r
Q X y—y'=m@x—x)
* m is the tangent line slope

L

Draw a line from point A (z’, y’) to a circle with radius 7, and determine the slope m
and intercept b (=y’—mx’). Also, read the coordinates of the tangent using the trace

function, and use the factor function to magnify the graph.

Example =

1
=3 m and b are determined using these values.
2

< R
Il

(NOTE)

e r=x’ generates an Ma ERROR.

Preparation and operation
@ Store the program written on the next page.

A H 0 v
(2}
2B I P w
(5]
‘gc J Q X
L K R Y
E|E L S z
[
S|F M T

G N U

N
—_—
N



No.

Number
of steps
3
13
20
23
30
37
45
50
65
80
83
86
96
103
13
116
124
130
140

151
161
164
179
183
193

210

213

221

227

237

248
258

261

269

Notes

Program
R
IZ
(
+
M
-

12
R
)
A
B
+
B
LA
4: M 4
B
E
-

4
P C i
—

e
(
~
R
PS>
oi=:0

+:v
?
?
B
A
X
A
=

-
22
X
(
P

Y
N

e

1

i 6ol
¢ Goto ;

K

2|

0> 6w

z|

.................

X

(:

v
3

-

5

»

ioi=>i0;

N

Dl

i = Goto!

! Goto

K

1
-

3

2
74

P 0 i = G

PO
2 Progi
R

1
X
5|Pog: 2
b é
Y
9| Poti A
X
=
M
6
14 | Graph: M
M
B
0
T
E

10
"
12
13| Lbi
17| Lbi ;
18
19
20

21

22

26| Graph: N !

27

28

29| Lbl:

31

32

33
34

36
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No. 9

Number
of steps

5
1B
| =

Program Notes
P2 il F e 283

©

!> G 293

Pix = 307

317

> |~
A(>(t|m
+
@
t

) +ie

Golo | 320

Lbl ; 323

ixi—iAi)i+iB 4 | 0 0 333

WVl lw NN —

iPogi 2 | iGooi 6 ie i P01 P 342
345

t..

iNID LT b 350

—
-

j—ry
w
=] e pomeq pooct poeafpoee
~
s
~
S
~
—_

=) 3. 15

200 ¢ oponop bbb b b b ] Total 392 steps
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Program for . . No.
Circle and points of tangency 9
Step Key operation Display
0 [exg] Prog O
X24+Y2=R?2
R=7?
1
1
) 4R
U/
[ExE] Prog 0
X 2 +Y 2 =R 2
R=7?
1
< done
(X,Y)
X=7?
3 [Exe]
2 %
A /4R
1

215



Program for

No.

Circle and points of tangency } 9
Step Key operation Display
EXE
NI
EXE 3
Y=7?
2
done
® done
M=
EXE 0.3169872981
— Disp -—
EXE 2
done
done
7 M=
0.3169872981
B=
EXE 1.049038106
— Disp -—
EXE M=
0.3169872981
B=
8 1.049038106
TRACE?
YES=1
NO=0
?
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Program for

No.

Circle and points of tangency 9
Step Key operation Display
0 [ExE]
EXE YES=>1
NO=>0
?
0
L done
M=
EXE 1.183012702
— Disp —
EXE ?
)
done
11 M=
1.183012702
B=
EXE -1.549038106
— Disp -
EXE M=
1.183012702
B=
. —-1.549038106
TRACE?
YES=>1
NO=0

?
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Program for

| No.

Circle and points of tangency 9
Step Key operation Display
1 [Exg] —1.549038106
TRACE?
YES=>1
. r:o=>®
1
TRACE
— Disp -
14 //\‘/
/
X=-—1.3
(=]~
7
K_/‘
/
X=0.8
EaliEs
16 / 1%
Z
/]
Y=—0.6026279442
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Program for . . No.
Circle and points of tangency 9
Step Key operation Display
EXE —1.549038106
TRACE?
YES=>1
17 NO=0
?
1
TRACE
Factor N:N=?
4 [ExE] |/
18
S~—
EXE NO=>0
?
1
19 TRACE
Factor NIN=?
4
done
END
20
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CASIO PROGRAM SHEET

Program for . . No.
Rotation of figures 10
Description
Y Coordinate conversion formula

@y~ & y)
x’'=xcosf —ysinf

y'=xsinf +ycos b

C (x3. y3)

/
/‘\0
/
e X))
0 X

B (z2. y2)

Draw a figure that represents a degree rotation of a triangle.

Example
Draw the figure of the triangle (A (2, 0.5), B (6, 0.5), C (5, 1.5)) rotated 45°

(NOTE)

* The blinking point can be moved using the cursor keys.
* To terminate the program, press the key during graph display.
¢ A triangle cannot be drawn if the converted coordinates (E' (set the value of r to

5.)) exceed the preset range values.

Preparation and operation
® Store the program written on the next page.

A ) H v 0 '
% B Y1 I I’g P W
‘8‘ C I J e Q 4 X
;é D Y2 K 1'3 R Y
E|E I3 L y's S Z
(]
= F Y3 M T

G I’l N U
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No.

10

(=5
3

Program

Notes

Number
of steps

I

1

15

—_

Deg =

23

—

‘o

)

32

—_

LA

-

40

49

54

62

oINS lWw(N|—

x| > |-

Al

©

79

ry
o

N

-~

oo

o ti—|t

88

-
—

93

-’
N

!

101

=
w

x| 0|

110

-
o

=<

118

—
o

~

limlw| o

niti—|t

127

—
(o]

132

P
~

limi<|w|~|]|Oo|<[p|~]]|>»]|<

t

140

—b
o]

—_

143

=
©

! Line |

: Plot |

158

n
o

159

N
—

‘Deg

172

n
N

i cos

i sin

182

N
w

! sin |

o|lo|z t

i cos !

(s}

192

N
S

I+

197

N
[$,]

1 COS !

i sin

207

N
[=)]

i sin !

0|0 |"

O0O|t|ow|m|r

1 COS !

217

N
~

|+

: Line :

224

N
[o<}

icos'

! sin |

234

N
(<]

! sin ¢

0|0 |

i cos'!

244

w
o

Line

251

w
=

Line

‘IN|t|O|O|t|O|O

258

w
N

Cls

 Plot

o|lx|rr |+

! Plot |

 Goto |

272

w
w

w
S

Total 272

steps

w
(53}

w
D
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Program for . } No.
Rotation of figures @ 10
Step Key operation Display
[Prog] Q [ExE] " Prog 0
(X1,Y1)
X1=7?
y
2 [Exg]
0.5 [Exg]
2
3
X=2.
EXE (X1,Y1)
X1=7?
2
3 Y1=?
0.5
done
(X2,Y2)
X2=7?
6 (ExE]
0.5 [Exe]
4
7
X=6
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No.

10

Program for .
Rotation of figures
Step Key operation Display
EXE (X2,Y2)
X2=7
6
Y2=7?
5
0.5
done
(X3, Y3)
X3=7?
4.5
1.5
6
X=4.5
(2]~
(Set the value of x to 5.)
X=5

EXE
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Program for . . | No.
Rotation of figures 10
Step Key operation | Display
EXE i (X3,Y3)
- X3=7?
4.5
L Y3=7?
° 1.5
done
done
ANGLE :Deg?
45
10 v
Repeat above procedure from
step 8.
11
12
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Program for

| No.

Rotation of figures 10
Step Key operation Display
|
13
|
\
14 |
|
|
1
15 |
|
\
16
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CASIO PROGRAM SHEET

Program for

No.

Graph variation by parameters 11

Description

Damped vibration

(i) €>n (Overdamping)

_VO—IOPZ PLt vo—ZoP, P2t
e (4

TP, =P, P,—P,

(ii) €=n (Critical damping)

x=|rot@wotexo)ie™

(i) €< (Damping vibration)

Preparation and operation

e Uo+€1’0
= ' 2__g2 —_—
r=e '|xocosvni—e’ t+ et
Example
meters:
(1) e =0.1 (2) e =0.2
n =15 n =02
ro=25 xo=2
vo=1 vo=0.6

Py=—€+{E=n? , Py=—e—{E—n?

ST~

\

\/\/\/\/\,\

- sinynZ—ez ¢} \/\/\/v ~

Draw a graph of the damping vibration that possesses the following para-

(3) e =0.2
n =0.18
xo=—2
vo =15

® Store the program written on the next page.

A zo H 0 \%
2|B vo I P|P,=—e+VE—n?|W
[
5|C n—¢ J Q|P,=—€e—VeEr—n? X t
% D K R Y T
E|E € L S z
O
2|F M T
G N n U
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1

No.

Number
of steps

17
31

39
48
57

7

82
97

12

115
18
132
146
161

176
183

186

189

208

210

Notes

Total 210 steps

(MooE] [2]

Program

Range :

e

= ! Golo!
{= Golo!

1

iN
iN

-

2

(

P

e* !

i A icos!

L.

RS

1

(

0«

..........................................

2

(

.................................

Line

1 Radi I

2

10 | Graph ;

13| Lbl

14[(—):

15((—)!

16 | Graph |

19 Goto§

20| Lbl |

21| G ;

23| bl ;

24

25

27

31

32
33
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Program for

Graph variation by parameters 11
Step Key operation T Display
[P3) 0 [£5€] Prog 0
EPSILON=?
0.1 [exg] 0.1
1 N=7?
1.5 (Exe] 1.5
- X0=7?
2.5 [Exe] 12.5
V=7
1 [exe] T\
T
'1/ \/ \/ \V4
R
[Prog] Q [EXE] Prog 0
EPSILON=?
0.2 [exg] 0.2
3 N=7?
0.2 [exe] 0.2
XQ=7
2 [exg] 2
vVQ=">
0.6 [Exe]
4 |
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Program for

No.

Graph variation by parameters i 11
Step Key operation Display
[Prog] Q [EXE] Prog O
EPSILON=?
| 0.2 [Exg] 0.2
5 | N=?
' 0.18[8 0.18
XQ=7?
2 [ex] e
| V=7
1
| 1.5 [ExE] [
6 /.\
7
8
|
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CASIO

PROGRAM SHEET

Program for

Hysteresis loop

No.

12

Description

B (Magnetic flux
density)

H(Magnetic field)

Soft magnetic substance

When a ferromagnetic specimen is sus-

tained in a magnetic field, the specimen be-

comes magnetized. The B-H relationship can

be represented by a hysteresis curve.

Ferromagnetic substance

Example Hysteresis curve of soft magnetic material
1 2 3 4 5 6 7 8 9
04(10|20|30|40[20|10]05]0.3
B|05 (086 1.2 |1.32| 14 {1.31|1.22]1.13| 1.1 |
10 11 12 13 14 15 16 17
0 -0.3|—-05|—-08|—10(—20|—-3.0|—4.0
0.96 | 0.66 0 |—053/—0.72|—1.15—1.33| —1.4 |

Preparation and operation

® Store the program written on the next page.

* Number of data items: 17

* Number of data items in the

main loop: 12

* Within 20 data items.

A | Number of data items | H O \Y

2| p |lan ol ems | 1 P

‘g C ] Q X |

) K R Y

§ E L S

2[F M T 2(1)~2(20) B
G| FI)~F(20)H |N U :
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No. 12

g

Program

Notes

Number
of steps

7

15

S S
. is5is5i,

27

L0

31

T

ISPACE: O | F:SPACE!

46

-

51

KB

U N ISMCEI L O

62

0!

>

77

oINS W N =

F ISPACE! D !

78

©

\Y%

[Goto: 9

-
o

PPt 0 i,

=i
—

109

s
N

120

=y
w

—

133

—_—
S

—

~l~l~v ot

~—

139

-t
(8}

|+ 7m|lo|e]|l

148

o
[=2]

w | >

156

—_
~

m

-t
o]

Lbl |

! Line :

174

-
©w

D

P4

180

N
o

D !

.

>

189

S
—

w o

194

~N
N

N
w

N
S

: Memory 20X8=160

N
(82}

[N}
(=2}

Total 354 steps

N
~N

nN
(o]

N
©

w
o

w
—

w
N

w
w

w
S

w
(3,

w
(=2
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Program for ) No.
Hysteresis loop 12
Step Key operation Display
— o
| [Prog] 0 [ExE] " Prog 0
I NO. OF DATA?
1
17 [Exe] T Prog 0
NO. OF DATA?
17
2 MAIN LOOP
' NO. OF DATA?
12 B Prog 0
NO. OF DATA?
17
3 ' MAIN LOOP
NO. OF DATA?
12
| H=?
0.4 | , I
0.5 [Exe]
4 |
\
|
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Program for

No.

Hysteresis loop 12
Step Key operation Display
EXE
1.0
0.86
5
Input data in order.
6
EXE - 1 . 3 3
done
H=7?
—4
’ B=7?
-1.4
done
END
G—T
8
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CASIO PROGRAM SHEET

Program for X No.
Regression curve 13

Description

1 Logarithmic regression curve

Regression formula: y =A+Blnx

_n-3(y-lnr)—3Slnr -3y

B Sy —(Sinx )y
T [

11 Exponential regression curve !

_

Regression formula: y =A-e®™
B= n3(xrlny)—Sxr-Slny
- n-Zr’—(3z)

Slny —B-3x
(e e

n

A=

111 Power regression curve
Regression formula: y =A-x®

- n3(lnx +lny)— Slnr - 3lny
n+3(Inr)’—(ZInr)’

_ Sy —B-Slnx
n

A

* See page 236 for an example.

Preparation and operation
® Store the program written on the next page.

A Aorln A H 2 (In x)’ 0 \' Sx
% B B I p Sy W n
g C Sinx ] Q Sy X x data
g. D Slny K R Sxy Y y data
g E XZIny L S | For selectionof 1~3 | Z
2|F YZInx M T

G S(ln x*In y) N U S

N
r



No. 13

g

2 Program Notes | Number

: ‘ . ‘ ' . of steps
PQ :[stiFT]i{Mooe]: (5] : — ! LR

Scli @ iCls! P~ i H el D 10

-
}

-~

1§

2

i C

"heiO K" iai i 0 b T 17
POA T i A ISPACE! | :

P~ iPogi 1 E

|
x
t
&

O I N/O OB (W [N —

-
o

-
ot

-
N

I|X|<|X|<(X|—=|0O0|0
~
|
<
t
o

Vx| +]+] |
m

—
w

-Y. s \ N N . N .
R m
18 § 0§ & I 0 ¥ 116

x
<
O
-

LIS T S U TS S NN N A N N N 118

<
Il
+
o]
5

DX M 1 e 12
DX D) ISMEl = 2 e ! %

N
t

X|X|»| |
f‘u

ISPACEISPACE, — | 3 | e | | 37

siel | 1 %

53

67

titit ! oo

Z(w|(v|=w|> >
od |V Y-
)

&8
||~

72

- LR

3
£
" &
]

—icia,

<«
B Wl el Bt it 1 O
o> |(>»| oS
+
w
5
AAMN @|— >
8

[ N
(> |x
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CASIO PROGRAM SHEET

Program for

Regression curve

No.

13

Example

Perform exponential regression of the following data:

ri| 22| 56| 95|13.8(18.0/23.2|299|37.8

yi|356(281(23.0(179(129|10.2| 6.2| 4.0

Draw an exponential regression curve, and use the trace function to estimate the

value for y when X=20. Also, obtain the values of A and B of the regression for-

mula.

Range values:

X min : —10 Y min : —10
X max : 50 Y max : 55
Xscl 10 Yscl 110

Preparation and operation

@ Store the program written on the next page.

A 0 \
£|B I P w
g
SC J Q X
;D K R '
glE L S z
[

S|F M I

G N U
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13

No.

Number
of steps

15
29

37

45

52

15
29

37
45
52

Notes

Total 344 steps

Program
2¢ i i

CLR

- .

P8 {[swirt]wooe] =] :

A

e !

2

' LR!

—

{[swiF]:[Mooe): (=]
W o

(

e* !

DA
iB

Line

1

4 | Graph |

8| P9

10

n Graph}

12
13
14
15
16
17

18
19
20
21

22
23

24

25
26

27

28

29

30
31

32

33

34

36
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Program for i No.
Regression curve g 13
|
Step Key operation ; Display
[Prog] O [Exe] " Prog 0
(Range setting check) ' Range OK?
| - Disp -
1 |
Set range values.
Range
[(=2] 10 [exe] Xmin:—10
; 50 [exe] max:50
10 [Exg] scl:10
(=1 10 [exE] Ymin:—10
55 [Exg] max:55
10 scl:10_
—
EXE Prog 0
EXE Range OK?
After data input is complete, DATA IN ~END-—
3 press the [Ac] key and ex- AC—Prog 1 EXE
ecute the program in Prog 1. X:7?
2.2 [Exg] DATA IN ~END-—
35.6 [Exg] AC—Prog 1 EXE
X:?
2.2
4 Y :!?
35.6
2.2
— Disp —

238



Program for

Regression curve 13
Step Key operation Display
EXE DATA IN ~END—
AC—»Prog 1 EXE
X:7?
2.2
° Y:?
35.6
2
X:7?
Input data in order.
6
4.0 (Exg] 6.2
29.9
X:?
37.8
! Y:?
4.0
37.8
— Disp -
G—T
8
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Program for No.

Regression curve ‘ 13
Step Key operation ‘ Display
" Prog 1
[Prog] 1 [EXE] }Y=A+B|n X —1
- Y=AXe (BX) —2
9 Y=AXX2x'B -3
| 1~8:72
2 [Exg]
(Select exponential regres-
sion).
10
11
X=—4.893617021
(=]~
Move pointer to X=20
12
P
 x=20.
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Program for No.
Regression curve 13
Step { Key operation Display
SHIFT] [x—v]
13 \
’\\
| Y=11.86149086
& Y=AXe (BX) —2
EXE | Y=AXXx"'B -3
1~3:7?
‘ 2
14 ‘ done
A
| 40.68214077
1 ; — Disp —
1~3:72
EXE \ 2
| done
e A
3 40.682140717
| B:
| . —-0.06162460519
,.,,,‘777,,, — Disp —
% EXE i 1~3. 7
l j 2
; ‘ done
16 A
| 40.68214077
' B:
-0.06162460519
END
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CASIO PROGRAM SHEET

Program for

No.
Parade diagram 14

Description

One example of a parade diagram application is problem solving in QC activities. The

problem is quantitatively analyzed based on actual data concerning its extent, and the

main points demanding attention are determined.

Horizontal axis : Problem classification

(Item 6 in this example)

Vertical axis : (Right) Occupation ratio

(Left) Problem extent in each classification 100
0%

— 1!
Problem / )
frequency ya Occ_upatmn
ratio
Classification
(problem areas)
Example
Create a parade diagram using
the data on the right Problem areas Frequency
A 105
B 65
€ 35
D 20
E 15
Others 10
Preparation and operation
@ Store the program written on the next page.
A Input data H 0} \Y
g B 1 P w n
% © J Q X Count of data
>|D K R Y
8 E 1L S Display count 74 Sum of data
[
S|F M T z(1)~z(6)
G N 8]
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No.

14

£l

(MooE] [2]

Program

Notes

Number
of steps

Scl !

Mcl'

PO {SHIFT[MODE} [X] | — : SD2:

iDeimi 6

K

22

23

26

36

41

+ |-

x| t|>»

54

O oIN OO s lw NN~

66

—
o

—_
p—

73

—
N

77

-—
w

80

—,
BN

89

-
o

© i Line !

-
(=]

109

=R
~

sSl+|o|~|vl|o/N|

7]
IA
()

BRI

m

—_
oo

—_
<]

N
o

Memory 6X8=48

N
-

Total 159

steps

N
N

N
w

N
E-S

N
(8}

n
(=2}

N
~N

n
©

3

w
o

w
—

w
N

w
w

®

w
[53)

&
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4

Program for . | No.
Parade diagram 14
Step Key operation Display
- ?, — - ,ﬁ%‘ =
| [Prog] O [ExE] Prog O
; DATA?
1|
105 [ExE] Prog 0
DATA?
105
| DATA?
2 |
| 65 [&xE] i Prog 0
DATA?
105
DATA?
3 |
65
 DATA?
1
. Input data in order.
] .

244



Program for

No.

Parade diagram 14
Step Key operation Display
10
(Bar graph display)
5
EXE
(Parade diagram display)
6
7
8
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CASIO PROGRAM SHEET

Program for No.

Description

Example

Preparation and operation

Step Key operation Display Step Key operation Display

—

"

12

13

14

15

16

17

18

O | 0 N[O OB W N

19

—_
o

20
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No.

Number
of steps

Notes

Program

m

&}

a

m

(£

Line

21
22

23

24
25
26

27
28

Sjuajuoa Alowa
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CASIO PROGRAM SHEET

Program for No.

Example

Preparation and operation

A H 0 v
2|B 1 P W
o
£ J Q X
o
°|p K R Y
[e]
4E L S z
S|F M T

G N U

248



No.

g

Notes

Number
of steps

Program

O oINS w NN —

p=ry
p—

249



Program for

No.

Step

Key operation

Display

250




REFERENCE MATERIAL

A




B Manual computations

able functions

Mode speci- | COMP mode |Four arithmetic computations and
fication ( [mooe] () function computations.
Base-n mode |Binary, octal, decimal, hexadecimal
( [moog] =) conversions and computations, logic-
al operations.
SD1 mode Standard deviation computations (1-
( [mooe] [X] ) variable statistical computations).
LR1 mode Regression computations (paired
( [mooe] () variable statistical computations).
SD2 mode For production of single variable sta-
([snFT] vooe] (<] ) | tistical graphs. (Bar graphs, line
graphs, normal distribution curves)
LR2 mode For production ~of paired variable sta-
([snF] [vooe] (1) | tistical graphs. (Regression lines)
Functions Type A func- |Function command input immediately
tions before numeric value.
sin, cos, tan, sin', cos™, tan’, sinh,
cosh, tanh, sinh™, cosh™, tanh™, log,
In, e5, 10,V , %, Abs, Int, Frac
Type B func- | Function command input immediately
tions after numeric value.
(x3 x, x!)
Paired vari- 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 tothe 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, " ")
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Binary, octal,
decimal, hex-
adecimal

computations

Setting num- | Decimal -------- ( =[])
ber system Hexadecimal - [Hex] [ExE] ( [Hex] = )
Binary --:-ceeeeee (=)
Octal «-oveoeeeeeee [Oct] ( =[1n] )
Number sys- |Number system for the numeric value

tem specifica-
tion

entered immediately after can be
specified regardless of the currently
set number system.

To specify:

Decima| .............. @(@:)
Hexadecimal -+ (= )
Binary ................. @(‘E:)
(001 7-| BEEEEEEEEERRRRRRPRR [o] ( [o] = )

Logical opera-
tions

A input numeric value converted to
binary and each bit computed. Result
converted back to number system
used for input, and then displayed.

Not ...... Reverse of each bit

and...... Logical product of each bit
Of......... Logical sum of each bit

XOr ....... Exclusive logical sum of each

bit

Standard de-
viation com-
putations

Data clear [siFT] [Sei] [ExE] ([sel] = [Ac])
Data input Data (;frequency) [o7]( =[7])

* Frequency can be omitted.

Data deletion

Data (;frequency) [cL]( = )
* Frequency can be omitted.

Result display

Number of data (n)

(] ([ =10[1)
Sum (2x) [apra] [ = ] [Ex] ([22] = [2] )
Sum of squares (Zx?%)

................. @ ( —_ )
Mean (x) (swrT] (2 [Exe] (@ = (1)
Population standard deviation (xo )
[xan] [ExE] ( =[2)
Sample standard deviation (xo ,-4)
[sHiFT] [zon-1] [EXE] ( [zon1] = (3] )
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Regression \Data clear

(5] (se1) [65€) ( [Sel) = [AC])

computations Eta input

x data, y data (; frequency)
([orl= )
* Frequency can be omitted.

—

|Data deletion
|

x data, y data (;frequency)
(Cedd =[=])

* Frequency can be omitted.

Result display

Number of data (n)

..................... @(@=)
Sum of x (2 x)

................ (=)
Sum of y (Zy)

................ (=)
Sum of squares of x (Zx?)

................ (—_—m)
Sum of squares of y (Zy?)

................ (=)
Sum of products of x and y (Zxy)

................ (z@)
Mean of x (x) - [stF1] [F [exe] (H = [1J)
Mean of y (3) -~ [s0F] (3] [Exe] (@ = [@])
Population standard deviation of x

(acap) e (sHFT] [xon ] [EXE] ( [xen] = [2])
Population standard deviation of y
(gon) = [set] (vor ] [£xE] ([ee] = (8]

Sample standard deviation of x

(x0 p-q) oo [sHiFT] [zon-1] [EXE] ( [zort] = [3] )
Sample standard deviation of y

(Y on-t) -+ (58] o] [EXE] ( [omr] = (8]
Constant term of regression formula

(A) ................ ( == )
Regression coefficient (B)

..................... ( = )
Correlation coefficient (r)

..................... ( = @ )
Estimated value of x ()

........... y data(=)
Estimated value of y (%)

........... T data@(@l =H)
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Special func- 'Ans function

tions

The latest result obtained in manual
or program computations is stored in
memory. It is recalled by pressing
Ans |,

| * Mantissa of numeric value is 10

| digits.

Replay func-
tion

* After computation results are
obtained, the computation formula
can be recalled by pressing either
C&]or (=1,

* If 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.

Multistatement

Colons are used to join a series of

function statements or computation formulas.
If joined using “.4”, the computation
result to that point is displayed.

Memory ex- The Number of memories can be ex-

pansion panded from the standard 26.

|Memories can be expanded in units
(of one up to 180 (for a total of 206).
Eight steps are required for one
memory expansion.

[ number of memories to be ex-
panded [Exg],
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Graph func-
tion

T

Range func-
tion

Graph range settings
Xmax...Maximum value of x
Xmin...Minimum value of x
Xscl...Scale of X-axis (space between
points)

iYmax...Maximum value of y
Ymin...Minimum value of y
Yscl...Scale of Y-axis (space between
points)

Trace function

1‘

Moves pointer (blinking dot) on
graph. x-y coordinates can be read.

Plot 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.




M Program computations

Program Input mode WRT mode ( [Mooe] [2] )
nplt | Computation | Mode that conforms with program
mode specified by: &, = X,
=.
Program area |Cursor is moved to the desired prog-
|specification | ram area number (PO through P9) us-
‘ ing and[=], and is pressed.
Program ex- | Execution RUN mode ( [Moog] T])
ecution mode
Program area |Execution starts with program
'specification | area No. [ExE].
1 !Program area No.: 0~9
Program jlnput mode EWRT mode ( [Mooe] [2] )
o |
il lProgram area | Cursor is moved to the desired prog-
'specification | ram area number (PO through P9) us-
} ling[(=]or (=], and [ExE] are pressed.
Editing Cursor is moved to position to be
‘ edited using[& ], (=], or (2.
| » Press correct key for corrections.
| * Press [pEL] for deletions.
; * Press (C=1) to specify in-
sert mode for insertion.
Program Erase mode |PCL mode ([Moe [3])
erasing iErasing a 'Cusor is moved to the desired prog-
‘program in a | ram area number (PO through P9) us-
single prog- |ing and , and is pressed.
ram area ‘
‘ Erasing the Press ((met1] =[DEL]).
programs in
all program
areas

|
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Program
commands

'Unconditional
jump

Program execution jumps to the Lbl n
which corresponds to Goto n.
*n = 0 through 9

‘ Conditional
jumps

If conditional expression is true, the

statement after “=" is executed. If

not true, execution jumps to the state-

ment following next “e«”, “ . " or “.d”.
True

(-
®O® ®+®| ; |
1 4,

Not true
(F): Formula
(R): Relational operator
‘ (S): Statement
| * The relational operator is:
| = F+ 2>, <, =

|

'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 it is 0, a jump is performed
|to the statement following the next
‘e’ or M.
Increase When(V) =0
Memory . «

Isz et 6 { :
‘ ] 4
\ When(V)=0
Decrease

P

When(V)*=0

M v -
ose Memey: O : |
A

When(V)=0
: Statement
: Value in memory

|
|

Subroutines

iProgram execution jumps from main
‘routine to subroutine indicated by
iProg n (n = 0 through 9). After ex-

| ecution of the subroutine, execution
'returns to the point following Prog n
|in the original program area.
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M File editor

File input Filename in- |Specified by (@ (or ED* and

put function EDITOR?” [exe]). Filename up to 8
characters long (first character up-
per-case alphabetic character) fol-
lows quotation marks.

Password Passwords are up to 126 characters
long. enters file data input mode
when password not assigned, and
returns to filename input mode.

File data input | Data can be entered up to 1,917

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 [ins],

Filename D command |Displays filenames of all files created

input mode |(Dump All File)|by file editor.

EEULEE F command Displays number of steps remaining

(Free Bytes) |in file editor.

DEL command | Deletes file specified by filename.

(Delete File) |Password entry also required if
assigned.

DELA com- DELA [exE] deletes all files not

mand (Delete |assigned passwords. DELA % [Exg]

All Except deletes all files, including those

— % — File) assigned passwords.

E command Cancels file editor mode to enter

(Editor End) RUN mode m).

n (positive Recalls file specified by n.

integer)

File data AC (Command | Pressed before entering any other
input mode |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

lT command

(Move n-lines)

Moves cursor to beginning of file.
(Top)
B command Moves cursor to end of file.
(Bottom)
n (integer) Moves cursor = lines (logical) from
command current position.

S command
(Search String)

Locates first data item containing
specified search element.

L command
(Long Search)

Locates all data items containing
specified search element.

mand (Editor
End)

E command Cancels file editor input mode and
(File End) enters filename input mode.
END com- Cancels file data input mode and en-

ters RUN mode m).
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B Error messages
Manual/program computations

Message I Meaning } Countermeasure
Syn 1®Computation formula i(DUse [Elor[Z]to dlsplay
ERROR | contains an error. the point where the error
}@Formula in a program l was generated and cor-
| contains an error. | rectit.
l '@Use [=] or[Z]to display
i | the point where the error
‘ was generated, press
‘ ‘ and then correct the
\ . program in the WRT
: | mode.
o B 1
Ma '(DComputation result ex- ‘(D @0
ERROR ‘ ceeds computationrange., Check the input numeric
'(@Computation is per- | value and correct it.
| formed outside the input | When using memories,
range of a function. ‘ check that the numeric
Blllogical operation (divi- values stored in memor-
sion by zero, etc.) ies are correct.
Go (DNo corresponding Lbl » | (DCorrectly input a Lbl n to
ERROR to Goto n. l correspond to the Goto
'(@No program stored in n, or delete the Goto = if
program area P n which not required.
corresponds to Prog n. (2Store a program in prog-
ram area P n to corres-
pond to Prog =, or delete
‘ the Prog n if not required.
Ne * Nesting of subroutines by| * Ensure that Prog n is not
ERROR \ Prog n exceeds 10 used to return from sub-
| levels. | routines to main routine.
| [ If used, delete any un-
: |  necessary Prog n.
1 ' Trace the subroutine
f ‘ jump destinations and
‘ ensure that no jumps are
} | made back to the origin-
i - al program area. Ensure
1 ‘ that returns are made
| ‘ correctly.
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Stk

* Execution of computa- * Simplify the formulas to

|
ERROR tions that exceed the | keep stacks within 8
capacity of the stack for ‘ levels for the numeric
numeric values or stack | values and 20 levels for
for computations. i the computations.
| ‘ * Divide the formula into
| twoormore parts.
Mem | * Attempt to use a memoryi * Expand memories using
ERROR | such as Z[5] when no ‘ (] (Defm).
memory has been ex-  *+ Use memories within the
panded. | current number of
" memories.
Arg ilncorrect argument speci- | Correct the argument.
ERROR fication for a command that | * Sci n, Fix n: n= natural

requires an argument. 1

number from 0 through 9.
* Goto n, Lbl n, Prog n: n
= natural number from 0
through 9.
* Defm n: n = natural
number between 0 to the
number of remaining

steps.
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File editor

Message Meaning Countermeasure
Data Full !!| 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 command menu us-
command |command. ing and enter correctly.
illegal 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
170 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
Already Attempt to load without Perform memory all clear
exists clearing memory, or to load | or delete the file with the

a file with a filename which | same filename.
already exists.
No Attempt to save when no-
contents | thing exists in program
area.
Read Tape stopped during Perform from beginning.
ERROR LOAD or VERIFY, or de-
fective tape being used.
Area used | Attempt to load when prog- | Delete unneeded prog-
ram areas PO through P9 rams.
already used.
too large |Attempt to load program or | Delete unneeded portions
size file which exceeds remain- |of program or file, or ex-
ing memory size. pand memory.
Verify Attempt to verify with same | Check computer program,
ERROR attributes but different con- |file and memory contents.
tents.
type Attempt to load with same |Check specified file attri-
mismatch |filename but different attri- | butes or tape counter.
butes.
LIST print

Message Meaning Countermeasure
cannot Attempt to perform statis- |Check input data contents.
calculate |tical calculation without

necessary data.
out of Value in memory exceeds |Check memory contents.
range allowable number of digits.




M Input range of functions (general principles)

Function name

Input range

sinx, cosx, tanx

sin"'x, cos 'x
tan 'x

e~

sinhx, coshx
tanhx
sinh™'x
cosh™'x
tanh™'x
logx, Inx
10°

Vx

1’2
x7('/)
Vx

x!

1:!

Yz (=)
Pol (x, y)
Rec(r, 6)

x| = 9X10° degree
lx| = 5X10" ® rad
|zl <10"°gra
| =1
|x|< 10
—10"°< x = 230. 2585092
lx| = 230. 2585092
|x| <10
x| <5X10%
1= x<5X10%
|| <1
0<x<10™
—10"<x <100
0= x<10"
|x| <10%
lxl <10, x %0
|x| <10'®
0= x = 69 (x is an integer.)
x>0: —1X10'"°< y-log x<100 x=0:y>0
x<0: y=n,1/2+H+1 (n:integ
x>0: y%0, —1X10'°<1/y-log x< 100
x=0:y>0 x<0:y=2n+1,1/n(n=0)
(n: integ
However, —1X10'%°<1/y-log| z|< 100
|zl <10, |y| <10" However, V x>ty < 10"
lr| <10, |#| = 9X10° degree
16| = 5X10" n rad
16| <10'°gra

er)

er)
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Binary number

Octal number

Hexadecimal

number

Decimal—
sexagesimal

Statistical com-
putation

(Positive) 111111111111111 2 = 0
(Negative) 1111111111111111 = £ =
1000000000000000

(Positive) 17777777777 2 x = 0

(Negative) 37777777777 = x = 20000000000
(Positive) 7 FFFFFFF =2 x =2 0

(Negative) FFFFFFFF = x = 80000000

|x| = 9999999. 999. If degrees,minutes and
seconds exceed a total of 11 digits, the higher
(degrees, minutes) values will be given priority,
and displayed in 11 digits.

|l <10%, |yl <10%, |n| <10

* 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, x*, x"*, x!, Yx, and accuracy is sometimes

affected.

* In tanx, | x| F90°X(2n+1), |x|% " /2rad X (2n+1),
|x|%100 gra (2n+1), (n is an integer.)

* With sinhx and tanh x, when x =0, errors are cumulative and
accuracy is affected.
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SPECIFICATIONS

Model: fx-8000G

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 trigonometric functions
(units of angular measurement:. degrees, ra-
dians, grads), hyperbolic/inverse hyperbolic
functions, logarithmic/exponential functions, re-
ciprocals, factorials, 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 squares, 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 y.

26 standard (206 maximum)

F+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:

1,446 maximum

Unconditional jump (Goto), 10 maximum
Conditional jump (=, =, >, <, =, 5)
Count jumps (Isz, Dsz)

9 levels

10 maximum (PO to P9)

Program checking, debugging, deletion, addi-
tion, etc.

(20 types) sin, cos, tan, sin’', cos’', tan’, sinh,
cosh, tanh, sinh”, cosh™, tanh™, log, In, 10", e’

X, v s 3\. , X
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:

[ Common section |

Power. supply:

Power consump-
tion:

Battery life:

268

1,917 maximum

8 characters maximum per file
126 characters maximum per file
(Filename input mode)

D, F, DEL, DELA, DELAx, E, n
(File data input mode)

V, T, B, n S, L, E, END

Three lithium batteries (CR2032C)

0.03wW

Approximately 110 hours on type CR2032C.



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)

17.6mmH X 84mmW X 180mmD
(Va"HX3Va"WX 7"D)

190g (6.70z) including batteries
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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 to 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 installation. 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 try 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 consult the dealer or an experienced radio/televi-

sion technician for additional suggestions. The user may find the following book-

let 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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