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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:

1. Configuration and Operation

2:Manual Computations

3. Graphs

4. Program Computations

5. File Editor Function

6. 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.

®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.

vii
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1-1 NOMENCLATURE AND FUNCTIONS

Graphic
print switch—

L—{ 5

v

——Display window

I——Power switch

Cursor/Replay keys

Shift key

Numeric keys—

Mode key

Graph keys

——Function keys

—— Delete key
——All clear key

—— Arithmetic operation
keys

——Execute key

M Display window

¥kx* MODE ***x
sys mode : RUN
cal mode : COMP
angle : Deg
display : Norm

Step Q

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
().

M 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.

M Special operation keys

Shift key
Press when using the function commands and functions marked in
brown on the key panel. An & will blink on the display to indicate that
has been pressed. Pressing again will cause the B 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).

e
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Mode Key

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

measurement.

[wo0e] @ ... Specifies file editor mode.

(wove] [T ... For manual computations and program execution.

... For writing or checking programs.

... For clearing programs.

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

(wood] (8] ... Rad displayed. If [€XE] is pressed, unit of angular measure-
ment is specified as radians.

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

[mooe] (7] ... Fix displayed. Entering a value from 0 to 9 followed by [Exg]
will specify the number of decimal places according to the
value entered.

Ex. [Exe] = Three decimal places

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

Ex. lood] (8] (5] [Ex€] — 5 significant digits

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

(wooe] ] ... Defm displayed. Entering a value followed by [€xe] will specify
the number of memories available.

Ex. ) @ © (Exe] — Number of memories available in-
creased by 10.

If (2] is pressed without entering a value, the current num-
ber of memories available and remaining steps will be dis-
played. (See page 24.)
Ex. [Moog] (] [ExE]

**xDefm#*x
Program @ 56
Memory : 36

1310 Bytes Free

... Specifies COMP mode for arithmetic computation or function
computation (program execution possible).
B ... For binary, octal or hexadecimal computations/conversions.

[wooe] [€xP] ... 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 f’:)rmula can be recall-
ed even if the key has been pressed.
... For standard deviation computations (SD1 mode).
& ... For regression computations (LR1 mode).
- For production of a bar graph, line graph or normal dis-
tribution curve according to single variable statistical
_ data (SD2 mode).
(sw#T] [one) & ... For production of a regression line according to paired
variable statistical data (LR2 mode).
@ ... Pressed after a numeric value representing degrees is

input.

(%) [wood] [5) ... Pressed after a numeric value representing radians is
input.

[s7) (wooe) (8) ... Pressed after a numeric value representing grads is
input.

Alphabet key

Press to input alphabetic characters or special characters, Pressing
displays B and allows the input of only one character. After that,
the unit returns to the status it was in before the i key was original-
ly pressed. Pressing [ followed by will lock the unit in this

mode and allow consecutive input of alphabetic characters until e js
pressed again.

3
G ) B0 @ )
2] (&) =43 =] =) 7]
Lo 3 0 3 <
TRV v - R s I
[ I - B e R s B
[T R v I 2 B e R
21 O OJ g [

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



[gfoﬂ Program/Goto key
Press [Frog], enter a value from 0 to 9 and then press [Exe] to execute a
program.
Ex. [Preg] 1] [ExE] — Execution of Program 1 begins.
Pressing followed by ([Prog) key) will cause Goto to appear on
the display. This is a jump command used in programs.

INEP\.AV

!
ne =v Cursor/Replay keys
L‘r xuv play Yy

Press to move the cursor (blinking “_") lett, 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

[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.

Prin
Answer key

Pressing followed by will recall the last computation result. It
can be recalled by [ans] [ExE] even after it has been cleared using the
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.

HD~@, 0, Numeric/Decimal point/Exponent input keys

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

To input 1.23X10°, press 1 [ 23 (&%) [ 6,

key combinations for the various modes are as follows:

COMP mode ([woed () Base-n mode ([uovg )

marked above the keys. T .

) is used to input labels within programs. % = =
( ) inserts a space at the current position of the cursor.

(ID%) makes it possible to produce line graphs or regression lines.

The =¥ (L8]) key makes it possible to switch the X and Y coordinate I I |

display during graph trace operations.
and following the [vooti key are used for contrast adjustments.
(See page 12.) :

Pol(, Rec(, Rnd, Ran#t and r
cannot be used in this mode.

SD mode ( [Moog] (x]) LR mode ([vore] &)

Delete key = = )
Press to delete the character at the current position of the cursor. =) 0o =
Whgp the.chall'acter is deleted, everything to the right of the cursor G
position will smﬂ one space to the left. 0
Pressing (5] [0 [£xE] will clear the memory contents. - =]
Standard deviation functions can Paired variable statistic functions can be
[ac] All clear key be used. used.

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

W Computation keys
B ® & 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
(E‘ﬂ and =1 keys) ... Coordinate transformation
LR mode

@Cacs keys) ... Estimated value computation of x and y
... Coordinate transformation

M 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, calculatlon.mode.a,
angle unit and rounding. Setting status is displayed only while this
key is pressed. .

® Pressed following 57 to plot a point on the graph screen.

ce.

@pﬂ] Graph/Trace key )

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

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

@;:J Range/Factor key v

® Used to confirm or set the range and size of graphs.

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

Cis

Graph-text/Clear screen key .

® Switches between the graph display and text dlsplgy (see page 20).

[ JETi| [&xE] clears the graph display. The text display cannot be
cleared using this operation.

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

4 .
Multistatement/Display key '
IIJO Press to separate formulas or commands in programmed computa-
tions or consecutive compt:*ations. ]
The result of such combir:=:71:1s 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 [&xe].
;E@m Engineering/Negation key
"®Press to convert a computaion result to an exponential display
whose exponent is a multiple of three.
(10=K, 10:=TF, 10=8, 10-=Fn. 10-+="" 107°="n, 107°="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 [Ex] 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 [ 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.



E;S‘]‘N::;:I ;?i%??:)h:anr\/t'::itri\-gnzu\]/;alhg)?: 2:‘(:: ?Ire natural logarithm of that
omﬁ{ pressed following the key, the subsequently entered
O‘I;ar‘:euses ?:lf:mr?eeds I:; [%!pic:‘ng]net gfa:e-n mode to specify the octal com-
Owrt\?;ri\ogr:lsosde% followiné the key in the Base-n mode, the sub-

sequently entered value is specified as an octal value.

Reciprocal/Factorial key ) '
" ‘e®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 (10,0) of a hexadecimal value.

Eom) Degree/minute/second key (dec|mal-sexage_simal key)
‘® Press to enter sexagesimal value. (degree/minute/second or hour/
minute/second)
Ex. 78°45'12"—78 [ 145112
® When pressed following the (7] key, a decimal t?ased value can be
displayed in degrees/minutes/seconds (hours/mmutes/sgconds).
@ Press in the Base-n mode to enter B (1140) of a hexadecimal value.

Hyperbolic key o )
* ‘@ Pressing ), and then (5], [ces), or [fan] prior to entering a value
produces the respective hyperbolic function (sinh, cosh, tanh) for
the value. ) )
® Pressing [, then and then [sin], [cos], or prior to fentenpg qa
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.

@ @Trigonometric function/Inverse trigonometric functipn keys
® ‘@ Press one of these keys prior to entering a value to obtain the re-
spective trigonometric function for the valu_e. )
® 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 (1340, 1410, 1540) Of a
hexadecimal value.

@ Minus key
® Press prior to entering a numeric value to make that value negative.

Ex. —123— [ D@3

® 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: @ B B (=]

A} (=] e @ [Exe)

®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: 0 @ @ @ & [=] i
AIET]

® During execution of program computations or consecutive computa-
tions, press following the key to enter a numeric value.

[E. [j Parenthesis keys

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

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

Power/Absolute value key
® 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.

-
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.

- n



H Contrast adjustment .
Pressing the or key following the key adjust§ the contrast c?f
the display. Pressing (<] makes the screen Iightgr, while makfas it
darker. Holding either key down will cause the display to successively
become respectively lighter or darker.

Pressing any other key besides (oog, (<], or [=] (as well as (£, [T])
cancels contrast adjustment.’ o

* Light display contrast even at the darkest setting indicates that pattery

power is too low. In this case, replace batteries as soon as [?OSSIbIe.
* Contrast adjustment is impossible during range display using the [ag]

key. (See page 61.)

—_—
1-2 POWER AND BATTERY REPLACEMENT

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.

terface unit) before replacing batteries.
* Be sure to use batteries specified by Casio,

M Procedure

@ 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.

® Remove the three old batteries from the
unit.

@ Wipe the surfaces of three new batteries
with a soft, dry cloth and load them into &
the unit ensuring that the positive € sides —’
are facing upwards.

Screws

Screw

RESET button



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

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

1-3 BEFORE BEGINNING COMPUTATIONS

B Computation priority sequence
This unit employs true algebraic logic to comput i
e th

tollowing ercr ogl p e parts of a formula in the
1. Coordinate transformation Pol (x, y) Rec (1, 0)

2. Type A functions* x2, x™, x/, %, 7 & om

3. Power/root x, ¥

4. Abbreviated multiplication format in front of = or memory

27, 4R, etc.

5. Type B functions* v,y 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-
, ;?nt.hesis 3sin5, 6V7, 2sin30cos60, etc.

8 +, —

9. and
10. or, xor

11. Relational operators <, >, =% ==
* Functions are divided into two types.
Type A functions are entered after the ar ] [
gument, while Type B funct
entered before the argument. P o are
* When functions with the same priority are used in f ion i
; ty series, execution is per-
formed from right to left: e.g., eInV120 — e+ {InV120) . P
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 sInZJl!_’Cb.:jg +6.8) =22.07101691

15



M Number of stacks

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

Ex. Stack counting method
2X ( (344X (5+4+4) +3) +5) +8=

Ll

Numeric Command
value stack stack
@ 2 )] X
@ | 3 @ | (
Q@ | 4 @ | (
@ | 5 @ |+
® | 4 @ | X
@ | (
@+

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

M 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.

1.

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.

1.

2.

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 ( 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.
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¥¥*¥%x MODE *%xxx%
P RUN _j—Syslem mode (RUN, WRT, PCL)
:: T xg d: COMrt_,—-CaIculaﬁon mode (COMP, Base-n, SD1, SD2,
angle : Dege—| LR1, LR2)
display : Nor m<—‘tAngle unit (Deg, Rad, Gra)
Number of digits (Fix, Sci, Norm)

Step Q

B 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[Exe] 5 2 7 [Exe]
3(exe] 55 7 & 42857 [xe]

42857.14286
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 ]

Mantissa 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[&P) 5 7 [Exe] 42857.14286
(1 42857 [exe] 0.14286

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

M 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 +9.999999999X 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 xon» without data input.)

(4) The capacity of the numeric value stack or the command stack is ex-
ceeded.
(Ex. Entering nineteen successive [0 s followed by [2) & @)

(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. [exe)) .

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



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#] [=7] ( key) require

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

only one step. .

These steps can be confirmed using the cursor. With each press of the (<] or

key 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 “Il". 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.

M 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 [6=7 key.
Each press of [c=T] switches from the current type of display to the other.
Operations to clear the display depend upon the type of display being shown:

Graphs: (exe]
Text: [ac]

Pressing the key causes a cleared text display to appear if pressed dur-
ing a graph display.

20

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
Lo thgir functions (calculations or [Ac] key operation during text display; graph
rawing, switching to text display b after i i i

g, g play by [c=T after clearing graph display by (5]
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:

*Lbl O * Deg *Prog O
*DszO * Rad

cisz O * Gra

* Mcl *Fix O

* Hex *Sci O

* Dec * Norm

* Bin * Rnd

* Oct * Scl

Ex. Perform the calculation 123)X456, and then clear the graph display.
* The I@ (&€] operation during graph display does not affect the cal-
culation, so the previous calculation result appears on the display.

[Ac] 123 X1 456 (&) 123X456
56088.
123X456
56088.
[swe] (i ] (ExE) Cls
56088.

A calculation result displayed as shown here is cleared to 0 by pressing
(22], or if the power of the unit is switched OFF (including auto power off).
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H 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:

n@e 122_
. 122
123_
Ex. To change an input of cos60 to sin60:
[cs]E @ cos 60Q_
IEIE] cos 60
sin sin 60

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

®If 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 [oet] will delete one command (one step).

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

BEEXXE 369XX2_
369X2

®|f 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 [s#7] followed by the [ins] key. Press [ins] and insertions can be
subsequently performed as desired.

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

2HEBLA] 2.867%_
CE]EIEEIE] 2.36°
Em|rs| .36

[sin] sin .36
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* 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 (57, (=], (7, or[ac]is pressed.
This blinking (] is indicated by “.." in the alphabet mode ( key),
while it is indicated by “" " in the shift mode ( (5],

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 =1y 123.45-A_
(Exe] 123.45

. 2
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:

() Y (31 78.9 (= o) @ A+78.9-B_

[Exe] 202.35
Ex. To add 74.12 to memory B:

(P B B 74.12 =] o) @ 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].

SL [

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=Imr B L 0.
Ex. To clear the contents of all the memories:

[Mei) Mc I _

(exe] Q.
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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 (=] (] EY [s7] [~ ] e D 10—A~J_
[exE] 10.

B 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 me{norifes can
be added for a maximum total of 206 (26 + 180). Expansion is per-
formed by pressing [, 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:

(vood] (3 30 [Detm 30_
[Exe] *xDe fm**
Program @Q<———+Number of program steps
used
Memory 5 6<——1Number of memories

1206 Bytes Free<iCurrent 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 (4o, followed by [ and then
[exel. i

[wooe] (] [Ex)

*¥*kDefmxx
Program : @
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.

[iwooe] (7 0 [Exe]

**De fmkx
Program : @
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 ( 3 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 (&%) for “ 1")
After the number of memories has been expanded by 5, memories Z [1]
through Z [5] are available.
The use of these memories is similar to that of a standard computer array,
with a subscript being appended to the name. For more information con-
cerning an array, see page 126.
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I 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 [Ex] 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

D2EEE 6 EE

123+456
579.

(@ @ [ & [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 [ExE] 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 [Ex€] 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:
@B @ 6 6 [ExE 78+56

134.
@ Checking the content of A

ns " Ans memory ns 1 34

M @2 B =] e B (exe] 123—A

123.
[ans] [Ex] Ans

134.
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The Ans memory can be used in the same manner as the other memories,
thus. making it possnble to use it in computation formulas. In multiplication op-
erations, the X immediately before (2% can be omitted.

Ex. 15X 3 =45
78X45—23=3487
DB R B EE [15%3
45.
06 =2 @ 6 5 78Ans—23
3487.

M Auto power off function

The power of the unit is automatically switched off approximately 6 minutes
af!er 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

mgmories, programs or computation modes are unaffected when power is
switched off.)
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2.

MANUAL COMPUTATIONS




2-1 BASIC COMPUTATIONS

M Parenthesis computations

Example Operation Display
. . . 100—(2+3) X4=80 100 & £
M Arithmetic operations B0 2830160 4[exe] 80.
® Arithmetic operations are performed by pressing the keys in the same order 2+.3X(4+5)=29 23X [ 4 5(exe] 29.
as noted in the formula. g‘a’;‘isg gfaﬁ:{%ieiemf#’””: immediately before op-
® For negative values, press before entering the value. many are required. Y may be omiied, no matter how
Example Operation Display (7—2)X(84+5)=65 |[Z] 782 o5 (5] 65
_a— _ * A multiplication sign (X) occurring immediately before ’
23+45—53=—255 231 456 53 [&xE] 25.5 an open parenthesis can be omitted.
56X (~12)+(~25)= 2688 SO W) 12 (=125 vop g 10T BHTX(EHE)=—s5 lomwem70smels -55.
Exe . * Henceforth, abbreviated style will not be used in this
12369X7532X74103= 12369 (X1 7532 74103 [Ex€] | 6.903680613+12 manual.
6.903680613X 10" 2X3+4
———=(2X3+4)+5= >
(6903680613000) 5 ) 2|02 3@ 40 E 568 9.
* Results greater than 10 (10 billion) or less than 107 _5X6+6X8 _ -
(0.01) are displayed in exponential form. 15%4+12X3 =0.8125 [O5XK6H6X 81 @ @
15X 4 [H 12 X 3 (1] [exE] 0.8125
(45X10%)X(—23X107) |4.5[Exe] 75 K [(=]] 2.3 (Exe] (1.2X10%)— [( 0 ;
=—1.035X10 =1 79(ExE] —1.035:-03 : 25X10°)  |1.2[exe] 19 [0 2.5[Ex0] 20
(—0.001035) Xogl =45x10° & 36 100 0 (Ex€) 4.5¢+18
. 6
(1X10°)+7=14285.71429 | 1[Exe]5 &7 [ExE] 14285.71429  ==03 6E 04K 50 &) 0.3

(1X10°)+7—14285=
0.7142857
* Internal computations are computed in 13 digits for a

mantissa, and the result is displayed rounded off to 10
digits.

1[exP) 5 & 7 E] 14285 [€xe]

0.71428571

@ For mixed basic arithmetic operations, multiplication and division are given

priority over addition and subtraction.

* Examp!s Operation Display

3+5X6=33 3@ 5X 6[exe] 33.
7X8—4X5=36 7X8E) 4K 5(exe] 36.
1+2—3X4+5+6=66 1H203X4E5H6[exe] | - 6.6

30

* The above is the same as 6 (5] 4 [5] 5 [ExE].
}
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Il Memory computations

®The contents of memories are not erased when power is switched OFF. }

They are cleared by pressing [5#] followed by [Mci] ( key) and then [ExE],

Example Operation Display
9.874X7=69.118 9,874 — ] (ur BN [ExE] 9.874
9.874X12=118.488 (ar] BY (X0 7 [ExE] 69.118
9.874X26=256.724 (repd] Y (%) 12 [ExE] 118.488

; 256.724
9.874X29=286.346 () Y () 26 [ExE] .
[aera] 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 B 9[= )] B (Exe] : 32.
53—6=47 53 & 6 [ExE] 47.
—)45X2=90 (e B (1 (ns] (=]l @ 7o
99+3=33 (exe) 7o
Total 22 45K 2 .
) @ 3 [Ans] (=) e B
(exe] -11.
99 ] 3[Exe] 33.
B 6 [ans][(= ] B
(ex] 22
12X(23434)—5=634 |23 3.4[= (e @ [xe] 5.7
12 X [ae @ (B 5[Exe] 63.4
30X(2.3+34+45)—15  |4.5[=] e B [ExE] 4.5
X45=2385 |30 X [Qr @ & e B 0
o B 15 A 0 (Ex) 238.5
* Multiplication signs ( X)immediately before memory
names can be omitted.
1
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M 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 @, a value
indicating the number of places (0—9) and then [exe],

® To specify the number of significant digits, press [0 followed by @, a value
indicating the number of significant digits (0—9 to set from 1 to 10 digits)
and then [&x€], B

® Pressing the [£%] key or (s 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 [ [@ is specified using the sequ-
ence: (W], (9], [Ex€]. (Specified values are not cancelled even if power is
switched OFF or an other mode (besides [ @)) 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 digits. To convert these values to

the specified number of decimal places and significant digits, press [s#] fol-
lowed by [Rnd] ([0 Jkey) and then [ExE],

* You cannot specify the display format (Fix, Sci) while the calculator is

in the Base-n mode. Such specifications can only be made if you first
exit the Base-n mode.
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Example Operation Display
100-+6=16.66666666... 100 (= 6 (exe] 16.66666667 |
[mooe] (7] (3] [ExE] (Four dec- 16.6667
imal places specified.) i
[mooe] (9] [ExE] (Specification 16.66666667 ;
cancelled.) !
[mooe] (8] (5] [ExE] (Five sig- 1.6667+01 :

* Values are displayed roun
specified.

200-+7X14=400

(Continues computation with
10-digit display.)

123mX 456=56088m
=56.088km

789X0.96=74.88g
=0.07488kg

nificant digits specified.)
[mooe] (9] [Ex€] (Specification
cancelled.)

ded off to the place

[vooe] (7) (3] [exE] (Three dec-
imal places specified.)

200 (& 7 [Exe)

X

14 [Exe]

If the same computation is
performed with the specified
number of digits:

200 (] 7 [exe]

(Value stored internally cut
off at specified decimal

place.) [T} [Rnd] (£x€]
14[exe]

[mooe] (9] [€xE] (Specification
cancelled.)

123 (X} 456 [ExE]

[ena]

78 (X1 0.96 [Exe]

[Eng)

16.66666667 :

16.667

28.571
28.57142857X_
400.000

28.571

28.571

28.571X_
399.
399.

994
994

56088. .
56.088:+03

74.88
0.07488:+03
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2-2 SPECIAL FUNCTIONS

M 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
3X4
(Continuing) B 3.14 [exg]

Ex. To compute 1+3X3

1B 3K 3[exe)
1 & 3 [Exg)
(Continuing) X 3 [Ex]

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

+3.14=

3X4
12,

12.+3.14
3.821656051

1+3X3
1.

1+3
0.3333333333
0.3333333333x3
0.9999999999

x!:see page 44), and +, —, x*, NV, o |

Ex. To store the result of 12X 45 in memory C:

12 X 45 [Exg]

(Continuing) (=] [exg]

Ex. To square the result of 78+6 (see

78 2 6 [exg]

(Continuing) (7] [Exe]

12X45
540.
540.-cC
540.
page 44):
78+6
13.
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 displéy the formula, with the cursor located at the

space following the last character.

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

subsequent execution.

Ex.
123 () 456 [ExE] 123X456
56088 .
[ 123%X456 ]
* The formula appears after clearing the display.
(Exg] 123X456
56088.
[123x456_ 1

Ex. 4.12X3.58+6.4=21.1496
4.12X3.58—7.1=7.6496

412X 3.58 [H 6.4 [exE] 4,.12X3.58+6.4
21.1496
[4.12%x3.58+6.4_ |
I EED [4.12x3.5846.4 ]
8716 4.12X3.58-7.1

7.6496

36

®if an error is generated during computation execution, an error check
function eliminates the need to clear the error using [Ac] 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:

143B0X 2.3 [exE] 14+0X2.3
Ma ERROR
Step 4
=] (or (&) [14+0x2.3 ]
Em;r generated here.
(&7 (s Oms] 1 [exg] 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.

M 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 [ 456 [EE) 123X456
56088.
[ ]
[ |
[123x456 |

37



M Multistatement function

®The multistatement function (using colons to separate formulas or
statements) available in program computations can also be used for
manual computations.

® The muiltistatement 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 “.d4" ([s=F] [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

2-3 FUNCTIONAL COMPUTATIONS

B Angular measurement units

®The unit of angular measurement (degrees, radians, grads) is set by
pressing [o0e] followed by a value from 4 through 6 and then [Exg].

®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 Mo=]
key.

123k BE16.9 K 123—-A:6.9XA,

[aen] Y [s1iT] [4) A+3.2

fend B (& 3.2 [ExE] 848.7
- Disp —

1 R
The display halted by the .4 command is represented with —Disp—.

(Exg] 123—-A:6.9XA.
A+3.2
848.17
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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®You cannot specify the unit of angular measurement (degrees, radians,
grads) while the calculator is in the Base-n mode. Such specifications
can only be made if you first exit the Base-n mode.

Example Operation Display
Conversion of 4.25 rad to | [moog] [@) [Exe]
degrees 4.25 [swrT] [mooe] (5) (Exe] 243.5070629
Conversion of 1.23 grad to |[woog) (5] [€xE)
radians 1.23 [snrT] (wooe] (6] [Exe] 0.01932079482
Conversion of 7.89 de- BIET]
grees to grads 7.89 [stT] [mooe] (4] [ExE] 8.766666667
Result displayed in [Exe]
degrees 47.3 [ 82.5 [swrT] [wone] [5)
47.3°+82.5 rad= (exg] 4774.20181
4774.20181
124'+8.3rad—1.8 gra= |12.4 [ 8.3 [sar1] [wo0g) (5] )
486.33497 | 1.8 [swiF1] [wooe] (6] [ExE] 486.33497

Result displayed in [Exg]
radians 24F )6k 131
24'6'31"+-85.34 rad= 85.34 [Exe] 85.76077464

85.76077464
Result displayed in grads (61 (exe)
36.9"+41.2 rad= 36.9 [swiT] (Moot (4] (3] 41.2

2663.873462/ [stF1] [ooe] (5] [ExE] 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"= @ [exe]
0.897859012|(sin] 63 52 41
) (exe] 0.897859012
cos (—g— rad)=0.5 [mooe] (5] [Ex€]
@ HE3D 0.5
tan (—35 gra)= [wooe] (6] [Exe]
—0.6128007881|[tan ] [(=1] 35 [ExE] -0.6128007881
2-sin 45" X cos 65°= [Exe]
0A59767247752X@4565 0.5976724775
Can be omitted. 30
sin™ 0.5=30" (swuer] (sn™] 0.5 [EXE] ’

(Determine the value of x
when sin xr=0.5.)
3

Can be entered as .5

(Mooe] (5] (]
A [ 2E 20

EXE

G o] () (Exe]

vooe] (4] [Exe]
[swFT] ("] 0.741

V2

cos™' - =
0.7853981634 rad

I

=4 rad

tan™' 0.741=
36.53844577°
=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.

2.5X (sin"'0.8—cos™'0.9)
=68"13'13.53"

sin18'X cos0.25rad=
0.2994104044
* The above is computed

2.5 [ s[5 ] 0.8 5
(e 0.9 ) [Ex€] [shirT)

[sin] 18 (X [cos] 0.25 [swrT)
(mooe] (5] [Ex€]

in radians, and is the same

as [sin] 18 [stirT] (wooe] (@ (x] [cos] 0.25 [EXE].
Il

0.7853981634
0.25

36.53844577
36°32'18.4"

68°13'13.53"

0.2994104044

M Logarithmic and e

xponential functions

Example

Operation

Display

log 1.23(log,1.23)=
0.08990511144

In90(loge90)=
4.49980967

log 456+1n 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%e™*+1.2:1073=
422.5878667

5.6°°=52.58143837
ViZ3 (=1237)=
1.988647795

(78—23) "=
1.305111829X107%

2+3XV64—4=10

[ioa] 1.23 [ExE]
[OnJ 90 [ExE

[tog] 456 [ [n ] 456 [ExE)

1.23[Exe

(s ] 4.5 [6xE)

(5] (707 4 (0 [swirt] [ ]
4 [ 1.2 X [swr] [707]
2.3[exe]

5.6 (] 2.3 [exe]
7123 [exe)

@788 2301[=][=] 12

EXE

2[H 3K 3] 64 H 4[exe)

* x*and i given computation priority over X and

2X3.4'5+67=3306232.001

2X34(=]Ms5M@e.70)
[Exe]

0.08990511144

4.49980967

0.4342944819

16.98243652

90.0171313

422.5878667
52.58143837
1.988647795

1.8305111829¢-21
10.

3306232.001
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Bl Hyperbolic functions and inverse hyperbolic functions

Example Operation Display
sinh 3.6=18.28545536 (hyp] (5in] 3.6 [ex€] 18.28545536
cosh 1.23=1.856761057  |(hyp][cos] 1.23 [Exe] 1.856761057
tanh 2.5=0.9866142982 2.5[Exe] 0.9866142982
cosh 1.5—sinh 1.5= 1.5 3 [hye] [in]
0.2231301601 | 1.5 [xE] 0.2231301601

=¢1S

(Proof of cosh x
+sinh x=¢*"
sinh™'30=4.094622224
cosh“(gg)=
15
0.7953654612
Determine the value of x

when tanh 4 xr=0.88
tanh~'0.88

0.3439419141
sinh™'2Xcosh™'1.5=

1.389388923
P AT
sinh ‘(~3~)+&anh (5)—

1.723757406

(Continuing) (] [Ans] (ExE]

(e (hye] [s07] 30 [Ex€]

(sweT] [hye] (s ™) [0 20 1 15
EG

(swer] (hyp] (7] 0.88 (5] 4
[Exe]

(0] (yp] [sn 7] 2 ) (swFT)
[hyp] [eos] 1.5 [ExE]

] (hye] ] [@ 2B 300
B (0] [rye] (s [@ 4 B 5
ES]

-1.5

4.094622224

0.7953654612

0.3439419141

1.389388923

1.723757406

M Coordinate transformation

® Rectangular coordinates

Y
Plxy)

0 : X

® Polar coordinates

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

ory | displayed.)

Pol—l=r, J=60
Rec—I=x, J=y

® With polar coordinates, 6 can be computed within a range of
—180°< § =180". (The computation range is the same with radians or
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grads.)
Example Operation Display
If =14 and y=20.7, what @ [exe]
are rand§? [suiFT] (Poi(] 14 [swFT) (3 20.7 @
[exe] 24.98979792(»

If x=7.5 and y=-—10,
what are r and 4 rad?

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

It =45 and 6 =% 7 rad,

what are x and y?

(Continuing) ter) B [ExE]

(mooe] (5] [Exe]

7.5 (s (1 [
10 @[]

(Continuing) (stPie] I [EXE]

[ExE]

25 [s60
[Exe]

(Continuing) [ped) B [ExE]

[wooe] (8] (Exe)

(51T [Rec] 4.5 [swrT] [ [0 2
[ERINEGRInNES]
(Continuing) [wwerd H [Exe]

55°55:42.2"(0)

12.5(0
-0.927295218(8)

13.97982259(x)
20.72593931(y

-2.25(@)
3.897114317(y
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M Other functions (V, x2 =7, x!, ¥, Rantf, Abs, Int, Frac)

Example Operation Display
VZ+V5=365028154 2B )5 Exel 3.65028154
24-34-424-52=>54 2@ M4

# 5 (7] [exe] 54,
S W3 -4
o =53] 12,
81 (=1X2X3X--X8)= |8 [sur] 7] [Exe] 40320.

40320

V36X42X49 =42 (swrt] O] [ 36 () 42 (K] 49

0] (exe] 42.
Random number genera- |[sHifT] [Ran#] [EXE] Ex ©0.792
tion (pseudorandom num-
ber from 0.000 to 0.999)
=5+ 3ta=17 |[J013A8s5600

MO8 EIB 4D

() (Exe) 17.
VI=sin"40"= [Exg]

0.7660444431=cos 40"

(Proof of cos 0 =
V1=sin?0)
1 1 1 1
2rtarterter =
0.5430803571

What is the absolute value
of the common logarithm
of 32

Ilog%|= 0.1249387366

018064900
[Ean|EE)

(Continuing) [sur1]
[Exe]

2[sur) 7] ] &) 4 [sher)
CAGD @ 6 fsum) (7]
@8 ]G

(sue1) (Abs] (Tog ] [0 3 1 4 0

EXE

0.7660444431

40.

0.5430803571

0.1249387366

Example __Operation Display
What is the integer part of |[s#F] [int] [ 7800 (5 96 (]
800 &E)
55 7 81.
What is the fraction part of [d 7800 = 96 0
7800
0, Ea) 0.25
What is the aliquot part of (2512549139 [5] 2141 [£xg] 1173540
2512549139+-21417 [sFT) [Frac] [0 2512549139 &
2141 ) (exg) 0.99953
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2-4 BINARY, OCTAL, DECIMAL, HEXADECI-
MAL COMPUTATIONS

® Binary, octal, decimal and hexadecimal computations, conversions and
logical operatiors are performed in the Base-n mode (press [Moog] [).

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

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

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

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

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

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

® The total range of numbers handled in this mode is 0, 1, 2, 3, 4, 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 0,1,2,3,4,5,6,7
Decimal 0,1,23,4,5,6,7,8,9
Hexadecimal 0,123,45,6,7,89A,BC,D,E,F
©® Negative numbers in binary, octal and hexadecimal are expressed as

two's complements.
® To distinguish the A, B, C, D, E, F used, in the hexadecimal system
from standard letters they appear as: A, B, C, D, E, FF.
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® Computation range (in Base-n mode)
Binary Positive: 1111111111111 2 = 20
Negative: 1111111111111 2 2
' © . Z1000000000000000

Octal Positive: 177777777772 x 2 0 ‘
Negative: 37777777777 Z x = 20000000000
Decimal Positive: 2147483647 = x = 0

Negative: —1 2 x =—2147483648

Positive: 7FFFFFFF 2 x = 0

Negative: FFFFFFFF = x = 80000000

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

Hexadecimal

M Binary,octal, decimal, hexadecimal conversions

Example Operation Display
& — “Base-n"
What are the decimal
values for 2A;6 and 27457 [ 2A [Exg] 42,
[o) 274 [exe] 188,

What are the hexadecimal |[Hex] [Exg]
values for 123, and [swF7) () 123 [exe]
1010,? [s5F1) (8] 1010 [ExE)

What are the octal values |[Oct] [ExE]
for 1516 and 1100,? [stiFT] () 15 [Exe]
[®] 1100 [exe]

What are the binary values EXE

00000078
0000000A

00000000025
00000000014

for 3610 and 3B7:6? [s17) (g) 36 [Exe] 0000000000100100
[s1r1) (1) 387 [Exe] 0000001110110111

47



i

M Negative expressions

Example Operation Display

B — “Base-n"

How is 110010, expressed |[Bin] [EXE]
as a negative? [Nea) 110010 [ExE] 1111111111001110
How is 725 expressed as a|[Oct] [ExE]
negative? [Neg) 72 [ExE] 37777777706
How is 3As expressed as |[Hex] [Exe]
a negative? [Neg] 3A [ExE] FFFFFFC6

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

i

Example Operation Display
[wooe) B} — “Base-n"
10111,+11010,=110001, |[8in] [ExE]
10111 @ 11010 [ExE] 0000000000110001
B47,6—DFs=A68:¢
B47 [E) DF [Exg] 00000m68
123;XABC,6=37AF4,s |1 (] 123 X ABC [ExE] 00037AF4 |
=228084;, |[Dec][ExE] 228084
1F2D,6—100,0=7881,,  |[sF) (7] 1F2D = 100 [ExE] 7881
=1EC9ys |(Hex] [ExE] 00001ECY
76545+12,0 [Dec] (exE] .
=334.3333333,9 [0 7654 (= 12 [exg] 334
=5164 [Oct] [Exe] 00000000516
* Computation results are displayed with the decimal
portion cut off.
12344-1EF5+245=23525 [ 1234 ® 1EF ‘
& 24 [exe] 00000002352 :
=1258,, |[Dec] [ExE]

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

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
[Mooe] & — “Base-n"
19,6 AND 1A;6=18,¢
19 [and] 1A [Exe] 00000018
1110, AND 36,=1110, |[Bin][EXE]

233 OR 613=634

120,6 OR 1101,=12D4¢

1010, AND (A5 OR 7,6)=
1010,

515 XOR 3|6=6|5

42,9 XOR B1g=33)0

Negation of 1234g

Negation of 2FFFED:¢

1110 [and] [snrT] [0] 36 (EXE]

[Oct] [ExE]

23 61[EXE

[Hex] [ExE]

120 [Cor ] [stF1] (6] 1101 [ExE

Exe]

1010 [and] [ [sHFT) (0] A [Cor ]

(1) ) 7 0) (o)

(Fiex) (&5)
5 (1) (o) 3 (58]

EXE
42 (5] [xor ] [517] (1) B [ExE]

[Not] 1234 [exE]

[Not] 2FFFED [EXE]

0000000000001110

00000000063

0000012D

0000000000001010

00000006

33

37777776543

FFDQQOO12
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2-5 STATISTICAL COMPUTATIONS

M Standard deviation

® Standard deviation computations are performed in the SD1 mode
(Press [moog] (x).) !

® Before beginning computations, the statistical memories are cleared ;
by pressing ] followed by (1] ((A¢] key) and then [ExE].

® Individual data is input using [o7] ([ Jkey). i

® Multiple data of the same value can be input either by repeatedly‘
pressing [BT] or by entering the data, pressing [, followed by [, that |
represents the number of times the data is repeated, and then [oTl.

® Standard deviation

Using the entire data of a finite
population to determine the
standard deviation for the
population.

n Using sample data for a papula-
. tion to determine the standard :

deviation for the population. X X
unbiased variance,

Sr the above data?

* The values for n, Sx, and 3x° are stored in memories W, V, and U re-

What is deviation of the

ference between each
datum and the mean of

What is £ and xo ., for

* Results can be obtained

the dif-

spectively, and can be obtained by pressing i# followed by the mem-  the following table?
ory name and then [€xE] (i.e. (e [ [ExE] ). ClassNo | Valve | iSnoy
0 10 |10
2 130 31
3 150 | 24
4 170 2
5 190 3

in any order desired.

(Standard deviation s ,)

(7] (oo ] [ExE]
(Standard deviation s ;)
(Mean )
(Number of data n)

[xced] 00 [ExE]

(Sum total ) [aei) K2 [Exe]
(Sum of squares =x?)

(e (1 (Exe]

(Continuing) [s#FT] (z21] [ 7]
[Exg]

55 (3 [swr)

54 (3 [swrT] (3 [Exe]

51 (&) [swr1] (3] (xe]

110[swr1) G) 10 [o7]
130 [s#F1) (] 31 [o7]
150 [suF1] (3] 24 [o7)
170 [o7][oT1]
1900
[sT] (3] (Exe]
[swT] [zan1] [ExE]

Example Operation Display
, Data55, 54,51, 55, 53, 53,
i 54.52 [snrT] [Set ] [exe] (Memory
i clear)
55 54 51 55
53 54
52 52.

1.316956719

1.407885953
53.375

8.
4217.

22805.

1.982142857
1.625

0.625
-2.3175

110.

130.

150.

170.

190.

70.
137.7142857
18.42898069

* Erroneous data clearing/correction I (correct data operation: 51 (7))
@ If 50 [T] is entered, enter correct data after pressing [€0] (<] key).
QDIf 49 was input a number of entries previously, enter correct

data after pressing 49 [ct].

50
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* Erroneous data clearing/correction II (correct data operation: 130 @, @ Linear regression

{31 [o1)

@ If 120 A [ is entered, enter correct data after pressing [A¢).

@ If 1205 [ 31 is entered, enter correct data after pressing [Ac]. :

@ If 120 57 [ 30 [67) is entered, enter correct data after pressing [Ct.:

@ 1120 30 was entered previously, enter correct data after:
pressing 120 (st G130 [cLl. :

M Regression computation :
® Regression computations are performed in the LR1 mode. (Press (Mo
&) ;
@ Before beginning computations, the tabulation memories are cleared
by pressing followed by [S¢) and then [ExE]. i
@ Individual data are entered as x data () [ y data[oT]. i
® Multiple data of the same value can be entered by repeatedly press-:
ing [oT]. This operation can also be performed by entering x data [sHF:
[ y data [ G followed by a value representing the number of times;
the data is repeated, and then [oT].
®|f only r data is repeated (x data having the same value), enter [swF] [
y data (7] or ) (] y data (4] G followed by a value representing the.
number of times the data is repeated, and then[oT]. i
®|f only y data is repeated (y data having the same value), enter x data
or x data ] G followed by a value representing the total number.
of times the data is repeated, and then [B7]. i
® The regression formula is y=A-+Bx, and constant term A and regres-
sion coefficient B are computed using the following formulas:

Constant term of regres-
sion formula
Sy—B-Sx

n

Regression coefficient of
regression formula
n-Sry—%

B=- AP A=

x
n-Sx’—=(sx)?
® Estimated values & and § based on the regression formula can be

computed.
@ The correlation coefficient r for input data can be computed using the

following formula:

n-s

ry—3x-X
)

* The values for n,Sx,Sx, Sxy, Sy, and Sy’ are stored in memories W,
V, U, R, Q and P respectively, and can be obtained by pressing e
_ followed by the memory name and then (€5l (i.e. [rprd) @ [EXE] ).
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Example

Operation Display
* Temperature and the [movg) @
length of a steel bar
Temp. Length [:)Sc' (ExE] (Memory
~ I,
10C 1003mm 10[31003?[?1-] 10
15 1005 | |15 [ 1005 [67) 15.
20 1010 20 [swr1] ] 1010 (DT 20.
1011 2551011 25
30 1014 30 (w1 (1) 1014 [O7] 3®:
Using this table the re- (Constant term A)
gression formula and cor- [swFT] (A
relation coefficient can be e 8974
obtained. Based on the  |(Regression coefficient B)
coefficient formula, the [swT) (8] [ExE] 0.56

length of the steel bar at
18°C and the temperature
at 1000mm can be esti-
mated.

Furthermore, the critical

i coefficient () and covar-

iance
[ Sxy—n-i-g

A\ *—)can also

n—1

: be computed.

(Correlation coefficient r)
[swr] (1] [Exe]
(Length at 18°C)

18 [sniFT] (3] [ExE]

(Temperature at 1000mm)
1000[sreT) () [ExE]
(Critical coefficient)

swiet) (7] [ 2] [ExE
(Covariance) [(J [ateid B 5]
) @ (] [shiFt] (3] (X [smeT)
BO ISR RN

EXE

0.9826073689

1007.48

4.642857142

0.9655172414

35.

* Erroneous data clearing/correction (correct data operation: 10 [sw] [1]

1003 7))

,; If 11 (] 1003 is entered, enter correct data after pressing [AC).
2 If 11 (7 [ 1003 (7] is entered, enter correct data after pressing

(et

31 11 5 3 1003 was entered previousl|
ter pressing 11 [sur] (J 1003 [cL]. P usly. enter correct data a-
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[ Logarithmic regression

® The regression formula is y=A+B-Inx. Enter the x data as the logar-

H

ithm (In) of x, and the y data inputs the same as that for linear regres-:

sion.

i

# Exponential regression

®The regrgssion formula is y=A-¢*“(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.

® The same operation as with linear regression can be used to pbtaini ® Correction is performed the same as in linear regression. Constant
the regression coefficient and for making corrections. To obtain the:
estimated value §, (0] « @ [xE] is used, and to obtain estimated:

value %, y [s4F]

respectively.

[exe] [swFt) (<] [ans] [ExE] is used.
Furthermore, = x, 2 x%, and =xy are obtained as

Sinx, Z(Inx), andEInxy::

term A is obtained by ] @ [exe], estimated value § is
obtained by x @ (exe] [ExE], and estimated value # is
obtained by [n] y [ExEl. 3y, Sy’ and Sxy are obtained by Siny, S
(Inyf andZx-Iny respectively.

Example Operation Display

x, ¥ B

6.9 21.4 [swer] (Ser] [exe]
129 | 157 6.9 (51 [ [ ) 21.4 (67 6.9
198 124 12.9(swr1] () [(0n ] 15.7 [o7] 12.9
257 ) 19.8 [sur1] (1 [(n ] 12.1 [o7] 19.8

: 85 26.7 5] (1) (n ] 8.5 (07 26.7
31 | 52 | |ssafmAI@[n]s.2 35.1

Through exponential re-

. gression of the above

data, the regression for-

: mula and correlation

: coefficient are obtained.

Furthermore, the regres-

i sion formula is used to

obtain the respective esti-
mated values § and &

i when xi=16 and yi=20.

Example Operation Display
(o] (=] :
(o] (s Lexe]
(On] 29 (w1 G 1.6 [07] 3.36729583,;
[n ] 50 (s [ 23.5 (07] 3.912023005:
([On]) 745w ) 38.0(B7] 4.304065093;
[n] 103 [sfr] () 46.4 [OT] 4.634728988!
[T ] 118 (5 () 48.9 [o7) 4.770684624
(Constant term A) :
Through logarithmic re- [swrT] (A] [ExE] -111.1283976:
gression of the above . . :
. _ |(Regression coefficient B) !
e and comtaton e 34.0201475
coefficient are obtainfzd. (Correlation coefficient r)
Furthermore, respective Glca 0.9940139466°
estimated values § and &
can be obtained for xi=80|(j when xi=80)
and yi=73 using the [Cin ] 80 [stiT] (&) [Exe) 37.94879482
regression formula.
(£ when yi=73) 73 [srT] (3 :
(exe] (swr) (2] [Ans] [ExE] 224.1541313,
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(Constant term A)

{swe] [ ] [sweT) (2] (Exe]
(Regression coefficient B)
EXE
(Correlation coefficient r)
exe]
(3 when xi=16) 16 [shF1] (&
(Exe] [suT] (] [ans] [ExE]
(£ when yi=20)
(0] 20 [sue7] (3 [ExE)

30.49758743

-0.04920370831

-0.997247352

13.87915739

8.574868046
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@ Power regression

@ The regression formula is y=A-15(lny=lnA+Blnx). Enter both data x:
and y as logarithms (In).
® Correction is performed the same as in linear regression. Constant |
term A is obtained by [ @ () estimated value § is:
obtained by (] x 5] [ [ExE] [sueT] [exg, and estimated value £ is!
obtained by ("] y (#F) @& Sx, 3243y, Sy*and T
xy are obtained by Zlnx, S(inxp, Siny, Z(Iny)f and SInx-Iny respec-:
tively. !

Example Operation ] Display

(swrr] (set] (exe]

[(n ] 28 [sur) [ (0] 2410 :
(o7] 3.33220451:
(0n ) 30 (w1 (1 [(in ] 3033 :
[oT] 3.4@1197382:
Tin ] 33 s (2] [(On ] 3895

[o7] 3.496507561
(7] 35 (st (21 (0] 4491

[ot] 3.555348061
[ ]38 [suer) () [n ] 5717

Through power regression
of the above data, the re-
gression formula and cor-

(o1l 3.63758616

(Constant term A)

relation coefficient are (5] (7] [swet] (& [Ex€) 0.2388010724
obtained.
Furthermore, the regres- |(Regression coefficient B)
sion formula is used to [swirt) (8] [ExE} 2.771866153
obtain the respective esti- . -
mated values & and § (Correlation coefficient 4]

EGGlES] 0.9989062542

when xi=40 and
yi=1000. (4 when xi=40)
[Tin ] 40 [sueT) (@ (Exe) [swer)

o) (ans) (ExE] 6587.67458

(# when yi=1000)
[ ] 1000 (suF1) (3 (ExE] (s6eT)
(1 [Ans] [exE] 20.262256¢

56

3.
GRAPHS




_ matically set to their optimum values, and an

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

I be used when graphing func-
m?ns. Some graphs can be produced in the SD and LR mgd:s b?n ‘::r:;-
tain graphs cannot be produced in these modes. The Base-n m,ode 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.

. s?n * cos * tan * sin™ *cos' etan?
* sinh *cosh etanh *sinh™ ¢ cosh' «tanh™
L * x? * log *In * 107
o x! A

e pr

Any time a built-in graph is executed, the ranges (see page 61) are auto-

gy b oo y graph previously on the

Ex. 1) Sine curve

(Graer] [5in ] [Exe]

JANEAN
VIRV

u

1
Ex. 2) y=- graph
[oraer] (7] [ExE]

—
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M 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 automaucal!y set,;
all subsequent graphs on the same display are produced according toé
the range of the first graph. ) i
The first graph is produced by using the previously mentioned operatloni

ction key] [EXE]). o
(Sg::ent gragklms are)a produced using the va'riable. X in the operallong
[&= [function key] 8 (&€ (B : 8 key). By inputting .lll after thel
function key, the range is unchanged and the next grapt_\ 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.

(e (v ] (5in] [ExE]

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

range.
rcprinl £ (ExE] \\
{Note>

Built-in function graphs cannot be used in multistatements (see page
and cannot be written into programs.
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‘ ®Ranges contents

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.

. W 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 [l key.

Ranges consist of Xmin (x-axis minimum | Xmin
value), Xmax (x-axis maximum value), Xscl /

Xsel
=

(x-axis scale), Ymin (y-axis minimum [l
value), Ymax (y-axis maximum value), and s
Yscl (y-axis scale). Ymin_|
: Cursor
® Range display Range /
Ranges are displayed as shown on the X:;: :(:;;’5-
right when the key is pressed. The| ¢ )5’
range value at the cursor position can be| ymin:—10.
changed. max: ;0-
scl:5,

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

38: ® 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]. Any value input
while the cursor is at the first (extreme left) digit of the displayed value
will replace the displayed value when [Exé] 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
{exe] is pressed.
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Here, let's try changing the currently set range values to those listed
below:

Xmin — 0 Ymin — —5

Xmax — 5§ Ymax — 15

Xscl — 1 Yscl — 5

@ Input 0 for Xmin.

0 [Exg] Range
Xmin:
max 45:,
scl:?.
Ymin:—=10Q,
max:10Q
scl:5,

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

[Exe) Range

Xmin:Q

key can also be used.)

@ Input 1 for Xscl.
1 [Exg)

Range

Xmin:Q
max:§5,
scl:l

lenﬁﬁ@,
max:10Q
scl:5,

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

EES)

Range
Xmin:Q
max:5§5,
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¥ To change Ymax to 15, use the key to move the cursor one digit
to the right and input 5.

515 [Ex)

Range

Xmin:Q
max:5,
scl:

Ymin:=5
max:|5
scl:ﬁk

& The Yscl value is the same, so simply press [Exg],

Once all settings are complete, the display that was shown before press-
ing the [Rne] key is retrieved.
Press the [fxge] key again to confirm whether settings are correc..
[Range] Range,
xm i n 0,
max:h,
scl:t,

The *Jand 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 1X1079< |x/<1X10%,

* Only numeric value keys from @ through @), [, [&x), =, (=], @,. ,
(], 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 righ.t) will b'e
changed. The portion of the value to the left of the cursor will remain
unchanged.

Ex.

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 0 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

w
{
@
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* If the maximum and minimum values of an axis are equal, an error (Ma
ERROR) will be generated when an attempt is made to produce a
graph.

* 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 z-axis is indicated on either the top or
bottom edge. (In both cases, the location of the scale js 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.

[Range] (Not required when range display is| Range

already being shown.) X:; . ;47 7
scl 1 .
Ymin:-3, 1
max:3, 1
scl:1,
(Reference)

Range settings are performed within programs using the following
format:

Fre] 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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H 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:il,

Ymin:=10.
max:10,.
scl:2,

Input the functional formula after pressing the [c=e key.

[Grap] 2 (acer) B3 (7] (0
3 B 0 4[5 \ /
\J

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.

(sweT] (Cis ] (Exe]
[craen] 2 (uped B (2]
3 [wrid B3 [ 4 [Exe]

Next, overwrite the graph for y=2x43.
2 BE3

L~

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 (&e4 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.

M Trace function

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

After a graph is produced on the display, press 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[s#A] x=v]. The displayed coordinate switches
between x and y with each press of s k=],

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
scl:l

Ymin:—=10
max:10Q
scl:2
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First, draw the graph for y=ux?—3.

fose] ol 1 (57 3 3 (5] /

Next, draw the graph for y=—x42.
BH 2 [

Finally, let's use the trace function. (— Blinking pointer

() ) !
K
\\J

X==5,
t x-coordinate value

The pointer appears at the extreme left plot of the graph. The [&] key
moves the pointer to the tight along the graph. Each press of [&]

moves the pointer one point, while holding it down causes continuous
movement.

~
(Hold down) A

L/

X=—2.76595744"7
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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.

N
X&;\\\\\///

¥Y=4.,76595744"7

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.

~
\\\
\\

¥Y=0.191489362

2

This time, press [s#F1] [x=¥] to display the x-coordinate value.

‘
’ \\\ /

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 Mo, [fnge], or [6=7)) have been employed after a graph
has been drawn.

* The x-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.
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* The trace function cannot be written into a program.

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

* When the format &) formula A& formula [€x€) is executed and a |
graph is drawn by pressing [Exe] 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 [ExE] causes the next graph
to appear and the coordinate value to clear.
Examine the above using B[] [ @ [caen) 2 BES5

H 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 i
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 i
Xmin:-5,

max:§5,

scl:t, !
Ymin:—10, ¢
max:10. H
scl:2,

Blinking dot

(] (Piot] 2 (s (12 [ExE]

o

X=2.021276596
L x-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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U

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.

A

X=2.553191489

To find the y-coordinate value:
{sm) [x=]

¥=1.935483871

¥=3.548387097

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

(swm) [Prot] 3.5 [sF1) (1) 6.5 [ExE] '

X=3.510638298
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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

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:

Ra r; ge 9 3 pointer is created.
Xmini—2, B
x:5, . . "
felill . M Line function
Ymin T% - The line function makes it possible to connect two points (including
elia” 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-
) (Pt ] (E5E) ( 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:

i

3 Range
x=1.5 Xmin:=2,
max:5,
scl:t,
To find the Y-coordinate value: 3 Ymini-2.
max:10Q.
i scl:2,
* Clear the graph display and draw the graph for y=3z.
: (5w (Cis ] [ExE]
Y=4. 3 £ [exg]

Next, use the plot function to locate a point at (2,0).
2 5 0 0 [58)

33
X=2,021276596
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Now plot a point at (2,0) again and use the cursor key (C£]) to move
the pointer up to the point on the graph (y=3x).
(] (Prot] 2 [5T) (2] O [Ex€]
@ -~ 2
(Move the pointer up to the point on the
graph for y=3x.)

Xx=2.021276596

Draw a line using the line function.
() (o) (E5E]

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
(=) to move the pointer to the y-axis. This can t?e 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.

(&) (o) (e B3 (5577
(1 (e B2 [ExE]
Xx=2.,021276596
=1~C=]
(Move the pointer to the y-axis.) b
x=0.01063829787
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¥

[50F7] [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.

M Factor function

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

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

® Operation

m ST [ 7o [EXE] - vvveeeevnee x is magnified m times and y is magni-
- fied n times centered around the

pointer.
R[EXE] +oeeeeeeeeeeeeiinennee 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.

[Graer] [sin ] (up 3 [ExE]
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Now use the plot function to blink the pointer at the origin of the graph

Now th i i ; ; "
and then use the factor function to magnify the graph 1.5 times. © 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-

[swr) [Piot] G 150 ageable.
() e ur E3 [EXE] ] The replay function i ifi
* The multistatement function is used to 005 play function is used to change the magnification value from 1.5
produce the graph in a single step. ; ~
’ \ Plot :Factor 1.5
Graph Y=sin X

The following shows the resulting range values:

Range
Xmin:—240.
max:240,
scl1:180. e
Ymin:-1,06666667 : === Plot ‘Factor 1.5
max:1, 06666667 ) tGraph Y=sin x
scl:0.5

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- - 0 Plot :Factor Q.5
isting graph is magnified by simply pressing [ExE]. Since the original tGraph Y=sin X
magnification was accomplished using the multistatement function, the
replay function becomes operational.

= \

Now execute the function.

(&)

\ a
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The following display shows the new range values:

[Fane]

To reduce the graph by half again:
(Exg]

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

=1

(=] (=21 (=] (sur [ins]
2EA

(swr] (ins] 1

Now execute the function.

&g

78

Range

Xmin:=320.
max:320.
scl:180.

Ymin:—1,42222223
max:1,42222221
scl1:0.5

-

|

AVAV RV

Plot :Factor 0.5
: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 = 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 1/22 or 1/4, and a third press reduces
by 1723 or 1/8.
Since range contents are switched to their inverse proportions, the
graphic display is cleared each time the instant factor function is ex-
ecuted.

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

2X and 1/2.

Now magnify the graph 2 X at the center of the display.

=T
\
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Next, reduce the original y=cos x graph by 1/2.

(Returns to original graph.)

AN ANVA
\V \V

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.

3-3 GRAPH FUNCTION APPLICATIONS

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

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

+50.
The range values for the graph are given
on the right.
Range
Xmin:=5,
max:10Q,
scl:2,
Ymin:—=30.
max:150,
scl:20.
Operation
(o] [Exe]
X} 389 X}
27 B H50
/

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

Xmin:—10,
max:10Q,
scl:2,

Ymin:—-8000.
max:8000.
scl:2000.
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i Operation Operation
(&) (e (EE) A (&) (G (BE)
e prd B[] 6B 4 B[] 5 . el B[ ]3E 3k B (715
Bl 54 e B (=] 4 &) 160 ] B3 (=] N\ A - 6 (el B3 3 16 [ExE
3@ 641 (il B (7] [ 828 e K ) \/ A\ [Grar] 3 [apnd 3 (] 11 [ExE]
1260 [exg] \/ 3

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

: Xmin:—10,
on the right. max:10,
scl:2,
Ymin:—600.
max:600.
scl:200
Operation
() (i) (&) N
Ceir B[] 4 B 4hrd B 7] 38
36 e B (7] 5 160 [aend B3 @

300 [Ex] \/

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

: Xmin:—10.
on the right. max:10.
scl:2,
Ymin:—60.
max:40,
scl:10.
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3-4 SINGLE VARIABLE STATISTICAL GRAPHS |

® Single variable statistical graphs are drawn in the SD2 mode ((&#F] [ood
XI).

®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 ¥ 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 [o7] key ([7]) is used for data input.

®The key ((=2]) is used for data correction.

M Drawing single variable statistical graphs

® Procedure

® Specify the SD2 mode ( [u#] wooe] (x] ).

@ Set the range values ([f=g]).

® Expand the memory in accordance with the number of bars (0% [ n

@ Clear the statistical memories ([5H] [Set] [ExE] ).
® Input data (Data (o] (C1])).
® Draw the graph.

* Bar graph ....[oen] [ExE]
* Line graph... <....[6r2er] [s1FT] [Line] [ExE]
* Normal distribution curve................ [Grepn] [stT] [Line] 1 [EXE]

* 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
0
10
20
30
40
50
60
70
80
90
100

Frequency

-
-

O oO~NOOO; A WN
0oL WwWwNN N W

-t
o«

- =
- o
N ©

Perform graph preparation in accordance with the following procedure:

@ Specify the SD2 mode ( [F) woog] (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 tiie 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.

(woog] (3] 11 [Exe]

¥*% Defm xx
Program : 0
Memory :37

334 Bytes Free
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@ Clear the statistical memory.

(swT] (Ser] [Exe]
® Input the data.
0[o7] 10 (o7 (o7] [o7] 20 (671 [07] 30 (7] (67] 40 [O7] [0o7] [67]

] () 6 (o7] 70 (507 (1 8 (7]
80 [s#71] (3] 15 [o7] 90 [swe1] (] 9 (7] 100 [o7] [o7]
® First, draw a bar graph.-

[Greer] [£E]

1

Next, overwrite a line graph.
(Gr) (55) i) (e8]

® 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:0.01

168
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 Mem-error is generated if memory expansion is not performed.

@1if 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:
(r=m??
= g . . . .
VY=Tomo ¢ * * Keyboard designation of ¢ is xo n. m is .

O After a bar or line graph is executed, “done” is displayed in the text
display.
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3-5 PAIRED VARIABLE STATISTICAL GRAPHS

® Paired variable graphs are drawn in the LR2 mode ([swf] (wooe] ().

® 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 ziztistical 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 [87] (J) key in the following format: x data
[J y data [ frequency [o7].

®The (=) key is used to edit data after input is complete, but
points that are produced on the display are not cleared. (Point appears
even when data is corrected by the [Stlkey).

® Points on the display cannot be retrieved if the display is cleared ( (st
[Gis] [€XE)).

M Drawing paired variable statistical graphs

@® Procedure

@ Specify the LR2 mode ([5] [woodl ).

@ Set the range values ([fag]).

® Clear the statistical memory ([57] [Sef] [Ex] ).

@ Input data (= data( [ y data [5G frequency [oT)).
® Draw the graph ( (G (s [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.

-9 | -2
-3 2
1 3
4 5
LA
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‘S’ Draw the graph.

:@ Specify the LR2 mode ( [5#F] (wooe] [ ).
‘2 Set the range values to those shown in the table.

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

max:15,
scl:5,

* According to the general rule of the r-axis range values, the values

 forrare: —10= x<10.
3 Clear the statistical memories.
(57 (1) (5]
4 Input the data.
(=1 9 [0 [ (=) 2 [o7]
(=1 5 (1) ) (=2 1 [B7)
(=1 3 @ 2 [(B7]
1 61 (3 3 [67)
4w [ 5 [o7]
7 [0 [0 8 [o7]

Grapt) 1 [exe

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

*An Ma ERROR is generated when there is no data input and the fol-
lowing key operation is performed: [Gae [sHF] 1 [Exg].
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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 manua §

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.

Length of one side (A) Surface area (S) Volume (V)

10cm ( )em? ( Jem?
7 7 ( ) ( )
A 15 ( ) ( )

* Fill in the parentheses.

® Formulas
For a surface area S, volume V and one side A, S and V for a regula §
octahedron are defined as:

S=2V3A?

@ 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 d
all, consider the operational method used for manual computation.

Surface area (S): 2 X 3 X Numeric value A (] [exE]
Volume (V): 2 @ 3 X Numeric value A 3

In the above example, numeric value A is used twice, so it should make 3

sense to store it in memory A before the computations.

Numeric value A — [ B [Exe]
20K [T 3 (K] [P Y (2] [EXE] ++-++vvvvvvveeeeeneensnnnnnnnrenneneanaannns
12 @ 3 X (e B[] 3 [ExE]
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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
centinue in order without stopping. Therefore, commands are required to
request the input of data and to display results. The command to request
<ata input is “?”, while that to display results is “ 4"
A *?" within a program will cause execution to stop temporarily and a “?”
& appear on the display as the unit waits for data input. This command
cannot be used independently, and is used together with (=] as “
=1 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
irput within 111 steps.
The “4” command causes program execution to stop temporarily and
e latest formula result or alphanumeric characters and symbols (see
page 131) to be displayed. This command is used to mark positions in
famulas where results are to be displayed. Since programs are ended
and their final results displayed automatically, this command can be
amitted at the end of a program. However, if the Base-n mode is speci-
fled for base conversion during a program, do not omit the final “d".
Here these two commands will be used in the previously presented pro-
¢edure:

S e 8,0 2 @[] 3 X e B [22] (5] (9]

Input to memory A Display S
]2E3m A K]
- omitted

Now the program is complete.

3 Program storage

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

Operation Display

fvooe] [2) sys mode WRT
cal mode comp

angle Deg

display Norm
1446 Bytes Free

o

Prog i0:123456789
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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 o
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 3

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

Ve
01_34_6789

Prog

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

Operation
(Start storage)

Display

7AI2XV3XA%,

] =]k B D 2K I3
1 [end B (7] [s0FT] (4)

283Xk B=]3 7=AI2X{3XAZ,

V2+3XAx¥3_

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

[Mox] (Displayed while pressed) ¥Xx* MODE ****
sys mode WRT
cal mode comp

angle Deg
display Norm
Step PQ-20

* After the program is stored, press [woue] (1) to return to the RUN mode.
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Z Program execution

Programs are executed in the RUN mode ([Moxg] (0)). The program area to
be executed is specified using the [Pl key.

To execute PO: 0 [exg]

To execute P3: 3 [Exg]

To execute P8: [Prog] 8 [ExE]

Here the sample program that has been stored will be executed. The
surface (S) and volume (V) for the regular octahedron in the sample prob-
fem 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
(wooe] 1 **k* MODE **k*
sys mode RUN
cal mode comp
angle Deg
display Norm
Step Q
[Prog] O [ExE] 7—-A2X{3XA2%,
V2+3XAx*3
Prog 0
?
10 [Exe] 7—+A2XV 3XA2, (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] 0 [&xE]

7 (Value of A)

96

7>AI2XVI3XAZ,
V2+3XAz'3
Prog 0
?
10
346.4101615
471.4045208

V2+3XAz'3
Prog 0
?
10
346.4101615
471.4045208
Prog 0

346.4101615
471.4045208

Prog 0
?
7
169.7409791
— Disp —
10

346.4101615
471.4045208
Prog 0

169.7409791
161.6917506

(V when A = 10)

(S when A =7)

(Vwhen A=17)

471.4045208
0

169.7409791
161.6917506
0

169.7409791
161.6917506
0

779.4228634
— Disp —

[Prog] O [ExE]
Prog
?
7
Prog
?
15 [&xg] 7
(Value of A)
Prog
?
15
(B 7
Prog
?
15

169.7409791
161.6917506
0

779.4228634
1590.990258

(S when A = 15)

(V when A = 15)

* Program computations are performed automatically with each press of
&l 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 [Exe] 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 [Ex].

Operation
O[ExE] (PO program execution)
10 [Ex€] -(Input 10 for A)

[ExE] (Display V when A = 10)
(Reexecute)
7[ExE] (Input 7 for A)
(Display V when A = 7)

c=
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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 (2] in the

. WRT mode ([ove] @ ), the program contents will be displayed by pressing

e (exe] key. Once the program is displayed, the [=] (or (<], ,[3)
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.

T

\

) Formulas

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

S=V3 A? V=

Length of one side (A)
10 cm ( Yem? | (

7.5 ( ) ( )

20 ( ) ( )

Surface area (S) Volume (V)

3
12 A

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 — 0 [Exg]

[F) SRR B [FEJ[BRE] v vvevveeemesmmesmmsenesnnsnsansnitanniens S
T2E 12 R AP B [T 3[ERE] vevvveeerveeernnessnnesanneeniisanieens Vv

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

) (2] (=] (eewd B () () 3 (X0 (o] Y (2] [swT) (4)
l2E12K kB [2]3
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(3) Program editing
First, a comparison of the two programs would be helpful.
Octahedron: [s#1] (7] (=] wid B [ 2 X [ ] 3 X [end @ (7] 5] (@
23 (Al 3

Tetrahedron: (s (2] (=] el B (1 (7] 3 (X el B (2] (5] (]
J2EH12R¥MW 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 Display
MoDE] (2] sys mode : WRT
cal mode : COMP
angle . Deg
display : Norm
1426 Bytes Free
Prog 123456789
= Cursor located at
—~A: / 2
(Exe] l_ AI2X3XA%, beginning. Press
V2+3XAr'3 [s#F] (ExE] to bring
cursor to end.
= Locate cursor at
— b 2
'7_ ALy 3XAT, position to be de-
V2+3XAr¥3 leted, and delete
two characters.
7—ATV3XAZ, Insert two charac-
[ns] 12 V2+123XA 3 ters.
DEL 7=AIV3XA2, Delete unneces-
V2+12XA '3 sary 3.
[moog] (M) *k%x%x MODE *xx*x* | Editing cmoplete. Re-

sys mode : RUN

cal mode : COMP
angle : Deg

display : Norm
Step Q
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turn to the RUN mode.

§ ‘¥ Program execution

Now this program will be executed.

X Length of one side (A)

Surface area (S)

Volume (V)

; 10 cm
3 75
20

(173.2050808)cm?
(97.42785793)
(692.820323)

(117.8511302)cm’
(49.71844555)
(942.8090416)

Operation

woog 1)

Prog] 0 [ExE]

10 (&)

(&E

Display

*¥*%%% MODE **x%x

sys mode : RUN
cal mode : COMP

angle ! Deg
display : Norm

Step Q

7—-A IV 3XA2,
V2+12XAx*3
Prog 0

?

7—=A:V3XA2,
V2+12XA (Y3
Prog 0
?
10
173.2050808
— Disp —

7—+AIV3XAZ,
V2+12XAx*3
Prog 0
?
10
173.2050808
117.8511302
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| (Fs) 0 (6]

7.5 [Exe]

(Preg] O [ExE]
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V2+12XA 43

Prog 0

?

10
173.2050808
117.8511302

Prog 0
?

10
173.2050808
117.8511302

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

97.42785793
49.71844555
Prog 0

20 (]

7.5
97.42785793
49.71844555
Prog O
?
20
692.820323
— Disp —
7.5
97.42785793
49.71844555
Prog 0
?
20

692.820323
942.8090416
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{Summary>

Operation Keys used
Program ® WRT mode specification
check ® Program area specification (Omitted if P0) |[&1(=]
® Start verification [Exe)
® Verification of contents [(S1=105]03]
Correction | ® Move the cursor to the position to be cor- |[(E][=][%][3]
rected.
® Press correct keys. 3
Deletion ® Move the cursor to the position to be de- | [(&][(=][(® ][] i§
leted.
®Delete
Insertion ® Move the cursor to the position to be in- | (&1 213
serted into.
® Specify the insert mode.
® Press desired keys.
(Reference>

Cursor movement

Pressing the cursor keys (2], (<], (3], (2]) causes the cursor to move ¢

as follows:
—_ M 2
® L7—~A" V3XA2, ©
- vy
® L 2+12XAx*3 )
Cursor position ] 2]
@ Invalid 1 position right Invalid 1 line down (8)} §
® 1 position left ()| 1 position right | 1 line up (®) | End of line (D) 3
© 1 position left |1 position right ()| Beginning of line (B)| 1 line down (D)
) 1 position left Invalid 1 line up (©) Invalid
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4-3 PROGRAM DEBUGGING
(CORRECTING ERRORS)

", After a program has been created and input, it will sometimes generate
I error messages when it is exeuted, or it will produce unexpected results.

s indicates that there is an error somewhere within the program that
nreeds to be corrected. Such programming errors are referred to as
“tugs”, while correcting them is called “debugging”.

83 Debugging when an error message is generated
Xa error message is displayed as follows:

-Type of error

P
Syn ERROR
Step P@—? -

—————Step number where

error was generated

t-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-
ver indicates in which step of the program area the error was generated.

B Error messages

Trere are a total of seven error messages.

1. Syn ERROR (Syntax error)

Indicates a mistake in the formula or a misuse of program commands.
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.

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.

® 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.

@ 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 (2] to cancel the error.

Pressing cancels the error and new key input becomes possible.
With this operation, the RUN mode is maintained.

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

M 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 » when Goto n is used.
Also check to see that the program in P n 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 “ Ha
[ExE] ” (Defm). When using array-type memories (see page 126), check
to see that the subscripts are correct.

@ Arg ERROR
Check whether values specified by (Sci) or [wooe] (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.

107



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 [ (€] are pressed in the RUN mode, the number of re-
maining steps will be displayed together with the number of
memories.

Example:
[ (Exg] **Defm*x
Program : 19 <—7rNumber of steps used
. for programming
Memory : 26 <—+Number of memories

1427 Bytes Freesg Number of remaining
steps

@ Specify the WRT mode (iMoo @), 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 Freeg-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:

108

Example:

Present cursor position— | + A ¥ 3XA 2,
V2+12XAz*3

At this time, each press of a cursor key ([&] or [=1) will cause the cur-
sor to move to the next sequential step. For example:

' 'AA['%Sthstep
?+AIV3XAZ,
V2+12XAx'3

The display will show at what step of the program the cursor is
currentl
located as long as Mo+ is pressed !

@os)~ x*kx* MODE **%%
(Hold down)

sys mode . WRT
cal mode : COMP

angle ! Deg
display : Norm

Ste - :
p PO-8 | 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 [Frod] key.
Then press [Exg] .

PO O [exe]

P8 (Exe)

* In this mode, program execution begins when [Exe] is pressed.

WRT mode: Use or to move the cursor under the program area
to be specified and press [Ex].

Example:

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

t___tt 1
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.

10

First the WRT mode is specified (g [2), and then a computation mode
is specified. Next, the program area is specified, and, when [ExE] 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.

sys mode @ WRT Assuming that nothing
cal mode : COMP is stored.
angle ! Deg
display  Norm

1446 Bytes Free

Prog 123456789

=12 sys mode @ WRT Specify P2.
cal mode : COMP
angle : Deg
display . Norm

1446 Bytes Free

Prog 018456789

[woog) B sys mode . WRT Specify the Base-n
cal mode :Base-n | mode.
Dec

1446 Bytes Free

Prog 0198456789

As shown above, the computation mode will be memorized into a pro-
gram area.
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W 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, =, S, Dsz, > and <
cannot be used.
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4-6 ERASING PROGRAMS

Erasing of programs is performed in the PCL mode. Press 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
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
cal mode : COMP

angle ! Deg
display ! Norm

Align cursor with P3.

1348 Bytes Free

Prog _12+45678_

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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s

[Moog] (] *¥xx MODE *x*x | Returnto RUN mode.

sys mode . RUN
cal mode : COMP

angle : Deg
display : Norm

Step Q

M Erasing all programs

To erase all programs stored in program areas 0 through 9, specify the
PCL mode and press [s#f1] and then [Ded].

Example: Erase the programs stored in PO, P4, P8 and P9.

Operation Display

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 123456789

[mwooe] (1) *x*%* MODE x**%

sys mode . RUN
cal mode : COMP

angle : Deg
display : Norm

Step Q
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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 n” (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 “Lbl 1" to allow repeat computations.
The previous program contained:
2,=A LV L3, XA 22 A,
v ,2,+, 1,2, X,Ax,3 19 steps
* Hereinafter, commas (, ) will be used to separate steps for the sake of
clarity.
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Add “Goto 1" to the end of the program, and add “Lbl 1" 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 () in
front of the “Goto 1".

The complete program with the unconditional jump added should look
like this:
Lbl, 1, 0, 2,—=, A, 1,V ,3, X A 2 A
V,2,+,1,2,X,A 2, 3, 4 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
@ ? Stored in PO.
10 [Exg] 173.2050808 T.Zefqgthotthe
(Ex€] 117.8511302|°°°
EXE ?
7.5 97.42785793 | The length of the
E5) 49.71844555 | "
EXE ?

Since the program is in an endless loop, it will continue execution. To
terminate execution, press [voog (1.

(moog] (@) *x%x*% MODE x*%x

sys mode . RUN
cal mode : COMP

angle : Deg
display : Norm

Step Q
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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
?7,=,A 1, ?2,—-,B ,LbL1, 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 »" to correspond to a “Goto =", 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 “«”, “"
or “ A",

Conditional jumps take on the following form:

Left Relational  Right State- { - }* State-
side operator side ment 4 ment

* « represents carriage return function (see page 124).
* Anyone can be used.

One memory name (alphabetic character from A through Z), constant
numeric values or computation formulas (AX2, 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 “«”, “ " or “ 4",
————If true
Left Relational Right ~_,  State- { ‘.“} State-
side operator  side ment 4 ment
If not true

A statement is a computation formula (sin AX5, etc.) or a program com-
mand (Goto, Prog, etc.), and everything up to the next “«", “ " 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, 1, 2, =, A, {,A, = 0,2,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, 1,
Lbl, 1, :, 2, = 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.

18

The following illustration shows the flow of the program:

(A%0)
Lbll1 : ?2—=A
(A=0)
A =0=Goto2 : A4+B—B :Goto 1
(A%0
Lbl2 :B
(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 “d" 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

-t
Isz Memorylnamei Statement {‘} Statepent

Memory contents=0

Memory contents %0

Dsz Memorylname: Statement

-
{ : } Statement

A N
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 :,0,—,C, ¢,
Lbl, 1, -, ?, -8B, :,B,+,C,—,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 0 is stored in memory
C. Memory A is used as the “counter” and countdown is performed the
specified number of times by the Dsz command. Memory C is used to
store the sum of the inputs, and so first must be cleared by inputting a 0.
The numeric value input in response to “?” is stored in memory B, and
then the sum of the input values is stored in memory C by “B+C—C ".
The statement Dsz A then decreases the 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 anq an
angle of S°. The formula is expressed as: h=Vsin § t—5gt,
with g=29.8, with the effects of air resistance being disre-
garded.

Program
Deg, :,0,—, T, :,?2,—V, ., ?2,—=5 :,
Lbl, 1, I,Isz, T, :,V, X,sin, S, X, T, —,
9, +,8, X, T,z =+, 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, [ are
pressed to terminate the program.
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(Summary>
Command Formula Operation
Unconditional | Lbl n Performs unconditional jump to
jump Goto n (n=natural number Lbl n corresponding to Goto n.
from 0 through 9) .
Conditional Left Relational Right Left and right sides are com-
jumps side operator side pared. If the conditional expres-

- sion is true, the statement after
Statement { : } Statement | = is executed.

4 If not true, execution jumps to
(Relational operators: =, =, | the statement following the next
>, <,z 5) «, or A
Statements include numeric ex-
pressions, Goto commands, 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.
Statement { : } Statement | Statements include numeric ex-

4 pressions, Goto commands, etc.

Count jumps | Isz Memory name:

-
Statement { : } Statement
A

Dsz Memory name:

(Memory name consists of
single character from A
through Z, A[ ], etc))

M Subroutines

A program contained in a single program area is called a “main routine”.
Often used program segments stored in other program areas are called
“subroutines”.

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

> P2 /-—> P4 /—> P8

| Progd g<_| Prog8 g<_| Prog9

Prog3 &
: > P9

AN

N IS

Prog2
; Level 1 Level 2 Level 3 Level 4

The subroutine command is “Prog” followed by a number from 0 through
9 which indicates the program area.
Example: Prog 0 :«---- Jump to program area 0
Prog 2 ----- Jump to program area 2

After the jump is performed using the Prog command, execution con-
tinues from the beginning of the program stored in the specified program
area. After execution reaches the end of the subroutine, the program re-
turns to the statement 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 » 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 @).
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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 1 4
Yo 2 XAz 3 23 steps

Regular tetrahedron
P1 Fix, 3, ., 2, = A 1,V ,3, X Az 4
v ,2,+,1,2, XA x 3 22 steps
Total: 45 steps

I 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, :, ?2,—, A 1,V , 3, X A x? 12 steps
P8 Vv ,2,+ 3,X,A 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, 4, 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 Pl
Prog9 : Fix3 :?2—A: Prog9 4
. - v 3X Ax? I~
Ans X2 4 <—/ /‘;Progs CAns+4
Prog8 4 VvV 2+3XA 4
\._ 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.

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

Deg:Q0—T:?7-V:?=S:

Lbl 1:lsz T.LVXsi

n SXT—9.8XT2+2,

Goto 1

Using the carriage return function in the program shown above pro-
duces the following display: [Exe] pressed at

7 these two loca-
Deg . . tions. Nothing is
Q—T:?2=V:7-8 displayed at the
Lbl 1:1sz T:VXsi |pointwhere[Exe]is

- . pressed, and the
N SXT—9.8XT*+2, display advances
Goto 1

to the next line.

This makes angle unit setting and looped operations, etc. easier to
follow.
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* Operation procedure
[wove] @) [ex€] (Press in place of ()
0 (=7 ewd @ 03 (s8] (7] (=) el @ 03 (5] (2] (=) (el A [EXE)
MG -

* To include the carriage return function in a program that has already been in-
put, first press [ns] to specify the insert mode and then press [Exe].
Then, delete the “: "

Deg:Q—T:?7-V:?7-8:
Lbl 1:lsz T:VXsi
N SXT—9.8XT2+2,
Goto 1

Align the cursor with the “ : " following “Deg” and press [s#r] [ins] [Exe],

[=] [su] [ins] [exe] Deg
Q=T :?2-V:?2=S:Lbl
1:1sz T:VXsin §
XT—9.8XT2+2,
Goto 1
Delete the “ . ",

DEL Deg
O-T:7-V:?2=S:LblI
1:l1sz T:VXsin SX
T—9.8XT2+2,

Goto 1
Align the cursor with the “ © " following “?—S". As above, first insert
[Ex€] and then delete the “ © .

=] ~ =] [swr) (ins] Deg

[Exg] [oE] Q0—T:?2=V:?-S
Lbl 1:lsz T:VXsi
n SXT—9.8XT2+2,
Goto 1

* Carriage return can be used in manual operations by pressing [swe] [Exe],
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4-8 ARRAY-TYPE MEMORIES

M 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 Alo]l c[—2]
B Al1]l  cl—1]
c A[2] clo]
D A[3] cl1]
E A 4] 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,—~ 8B, :,3,—C,:,4,—-0D, :,
5 —,E :,6,—-F :,7,—4G, :,8,—H/':
9,—,1,:,1,0,—J 40 steps
Using array-type memories
0,—, 2z :,Lb, 1, 1, 2,4+, 1,—A[LZ] ¢,
Isz,2, :,2,<,1,0,=, Goto, 1 26 steps

In the case of using standard memories, inputting values into memories
one by one is both inefficient and time consuming. What happens, if we
want to see a value stored in a specific memory?
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Using standard memories
Lbl, 1, 1, ?,—=,2

I

Z,=,1,>A 42,=, 2,>,8B, A,

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

Z,=,5=,E 42 =,6,>F A,

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

Z2,=,9,>1,42=,1,0>J 4
Goto, 1

70 steps

Using array-type memories
bl, 1, :,?2, =2 ALz — 1,1 4
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.

Ml 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:

(T T 7777 7777
|||||||ﬂ ......... HAAA)

ALO] A[1] A[2] A[3) A[4] A[5] AL6) A[23) A[24) A[25]) Al26) A[27)
sl-11 (0] B[1] B[2] B[3] B[4] B[5) B[22) B(23) B[24) B[25) B[26)
cl-2) c-11 clo] cl1] cl2] c[3] c[4]) cl21) c[22] c[23) cl24] c(25)

G[-6) G[-5] G[-4] G[-3] G[-2] G[-1) G[:Ol G[:.I7] G118 Gl19) Gl20] Gl21)

x(0] x(11 x{2] X[3] X(4]

Y11 v(o] ¥(1] v[2] ¥(3])
z[-2) z[-1] z(0) z[1] z[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 Al5] respectively.
C, :,Lb, 1, :,C,—,ALC],
C ., Goto, 1, ©,
1., 4A 2], 4AL3.] 4
4]AA[5] 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:

5,

Dz
AL
AL

Operation Display
0 1.
[Exe) 0.
(Exe] 3.
(exe] 4.
(Exe] 5.

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
A[1] A[2] 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]).

1,—,A ., 6 Defm, 7, ,

Lbl, 1, 2,7—~C[A]

7, — c,[A+ 1,5,1, 1,

IszA LA =1, 6 =>Goto,2, :,Goto, 1,
Lbl,2,2,1,5,—',A,I,?.—',B,I,

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

Lbl, 3, :,B,=,C, [[A],=, Goto, 4, :,
Dsz, A, :, Goto, 3, :, Goto, 2, :,

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

Lbl, 5 98 steps
In this program, memories are used as follows:
x data
cl[1] cl2] c(3] cl4) cl(5] cl6] cl7] c(8]
D E F G H | J K
cl[9] cl1o] c[11] cl12] c(13] c[14] cis]
L M N (0] P Q R
y data
cli6] cli7] clig]l cl19] cl20] cl21] c(22] C[23]
S T U \ w X Y z

cl24] c[25] c[26] cl27] c[28] C[29] c [30]
z(1) z(2) z(3) z(4) z(5) z(6) z(7)
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Example program 2
The same memories are used as in Example 1, but two types of memory
names are used and the x and y data kept separate.

1,— A, :,Defm, 7, :

Lbl, 1, 1, 2,—=.C LAl :,
?2,—~RLAI, :,
Isz, A, 1, A, =, 1,6, Goto, 2, :,Goto, 1, :,
Lbl, 2, :, 1,5,—-,A, L, ?,—,8B, ¢,
B, =, 0,=, Goto, 5, !,
Lbl, 3, :,B,=,C, [[A ],=, Goto, 4, :,
Dsz, A, ©, Goto, 3, : Goto 2, :,
Lbl, 4, :,R [[A 1], A Goto, 2 :,
Lbl, 5 92 steps
Memories are used as follows:
x data
cl1] cl2] cl3] cl4] cIs5] cl6] cl7] cI8]
D E F G H | J K
c(9] cl10] cl11] cl12) c13] c[14] c[15)
L M N o P Q R
y data
R[1] R(2] RI[3] R[4] R[5] R[6] R[7] RI[8]
S T U \ w X Y z

R[9] R[10] R[11] R[12] R[13] R[14] RI[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 ([40€ (1) can only be used as array-type memories.
* The memory expansion command (Defm) can be used in a program.

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

Defm, 1,4, ©, -
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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
(P o).

M Alpha-numeric characters and symbols

® Characters and symbols displayed when pressed following [ :
[L1,k, m, u,n,p,f space,
A, B,C,D,E,F,G H|J KL MN,
O,P,Q,RSTUVWXY,Z

® Other numbers, symbols, calculation commands, program commands

0,1,2,3,4,5,6,7,8,9,

(. ),\[—., E,+,_,X.+,...

sin, cos, tan, log, In, ...

=%, == > <, ..

A,B,C,D, E, F,d hbo

Neg, Not, and, or, xor

, XOpy XOn-1y -

°(m--) " () ueoe) (1), o (5] o) 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, 5, 2, —= X 1,7, ™Y,

The messages “X="and “Y="will be inserted into this program.
Lbi, 1, 3,'_'1,X!,=. L, X
Y=Y
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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=?
10 (exg] . Y=2?

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

Example:
Lbl, @, :,”, N, =" 2 —, B, ~,C, I,
0,—, A ¢,
Lbl, 1, :,C,+, 2,—,C, :,Frac,C, *, 0, =, Goto, 3,
t.lsz, A, 1, C,=, 1, Goto, 2, :,Goto, 1, :,
Lbl, 2, :,”, X, =,", 4, A 4, Goto, 0, :,
Lbl, 3, I,”, N, O,”, 4, Goto, 0 70 steps

This program computes the x power of 2. A prompt of “N=?" appears for
data input. The result is displayed by pressing [Exe] 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] X=

EXE 12.
[exe] N=7?

3124 [exg] NO

[Exe] N=7

512 [Exg] X=

[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.

[Preg] 0 123445
168.
852—-87
765.
968+125-65
1028.
Prog 0
[exg] 123445
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 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:10Q,
scl:2,

Ymin:—120.
max:150,
scl:50.

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

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

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

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

Total 49 steps

Range —10,10,2,-
120,150,50

Graph Y=Xx* 4—-Xr*
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:

- e
il

v

/

A “d4” 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 [ExEl.

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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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.

FILE
(Files are handled
using filenames.)

Any 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 @, or by pressing. El?'
[Exe] or EDITOR" [ExE]. 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 ———-—

1
2
3
4

“AAA
-BBB
.CCC
-DDD

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
(R ERE  FAINEGE . N ]

Display
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 [exE] key after entering the filename. PASSWORDS
® Pressing while in the filename input mode (see page 139)
NEW FILE causes either —Password— or —non-password— to appear on the
display for approximately two seconds. Each press of
key in Password : causes the display to switch between these two messages. The
if needless message — Password— should be displayed when a password is to
press "EXE” be assigned to the file, while —non-password— should be displayed
"AGC" for QUIT 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.
The display illustrated above prompts entry of a password if required. If, ®Even when —Password— is specified, a file can be (created without
in plac: o{this display, the display clears and the cursor is blinking in  § a password by pressing while the password input display is
the upper left, see the section titled: PASSWORDS. shgwn. This will dlref:tly ent.er t_he‘flle data input mode. I?ressmg
The password function keep private data secure by making it impossible while the password input display is shown cancels the filename and
for anyone who doesn’t know the password to access the data stored in .gassworg. and 'I'.e“,""s to the filename input mode.
the unit. A password is not essential for data storage, but here, the pass- asswords are limited to 126 characters in length. ,
word ABC will be registered for the sake of example. ® Though different passwor‘ds can be §38|gngd to different files, only
one password can be assigned to a single file.
Operation Display
B ngQ NEW FILE ® Data input to a file
Operation Display
Key in Password
if needless R0k EEAEMBENEE | AREA=BASEXALTITU

press "EXE" M EGRIEN AR R TR BT Rulof el
"AC” for QUIT el B 2

(See page 162 for input keys)
*AB Gy

Pressing [Ex€] 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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Pressing [Exe] moves the cursor one line down from its current position to
indicate entry of the first data item.

Operation Display
EXE AREA=BASE*ALTITU
DE+2

As many data items as desired can be stored in a single file, limited only
by memory capacity. The number of files created is also limited only by
memory capacity.

1 file
—&E
Contents limited
only by memory —[exg]
capacity -_
—[Exe] Number of files limited only
by memory capacity

File data items delimited by [EXE]
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Once file input is complete, press ($ displayed) followed by E [EE] to
return to the filename input mode. Entering END [€x€] returns to the RUN

mode (see page 155).

Operation Display
(ac] & [&g) FILE EDITOR ————
1:TRIANGLE —%-—
(Ac] @ © @ (&) ¥%k%% MODE *%%3%
sys mode :RUN
cal mode :COMP
angle :Deg
display Norm
Step Q

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).

FILE EDITOR ————

1:TRIANGLE —%-—
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Now enter the filename assigned to the desired file.
Operation Display

CDoanAanEmd~] FILE EDITOR ———-—
1 TRIANGLE —%-—

>"TRIANGLE"

A prompt appears requesting the password when is pressed. The
file is treated as a new file if the filename entered differs from that
actually assigned to the file, and NEW FILE appears on the display.
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 Display

[Ex] FILE EDITOR ————
1:TRIANGLE —%*-—

>"TRIANGLE”
key in Password

Enter the password (ABC).
0O @ (e

AREA=BASEX*XALTITU
DE+2
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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:

[AJB]D] 1 TRIANGLE —%-—

>"TRIANGLE"”

key in Password
*ABD

did not pass
key in Password

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.

® 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

N
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.

@ Filename input mode commands

Press [@ to enter the filename input mode. Pressing at this time
produces the following display:

————— HELP —————
D: Dump all File
F: Free Bytes

DEL: Delete File

DELA: Delete All
except —%—Fijle

E: Editor End

". file name top

This is called a “command menu”, and it is displayed until is re-
leased. The six commands shown in this command menu can be used

while in the filename input mode. (Actually, seven commands are pro-
vided in this mode.)
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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 [EE]. The scrolling can be halted at any point by press-
ing [Ac], while pressing [EXE] resumes the scroll.
Ex.
Operation

food @ @ [Exe]

Display
FILE EDITOR ———=—

CAAA
.BBB
.CCC
.DDD

HwN —

>D

21:UUuU

22:vvy

23 :www

24 XXX

25:yYvYY

26:z222

1023 Bytes Free
S

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 re:::

Ex.
Operation Display

ring steps available for file input.

0 [exg] CAAA
. BBB
:CCC
:DDD

HOND -

>F
1023 Bytes Free

B 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
OIeRLIEEYRYRY IRNIESE| 1 AAA
2:BBB
3:ccc
4:DDD
>DEL"YYY”
Deleted !!
sy

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 [Ex€] 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

[DRERLRAIET)]

FILE EDITOR ————

1IFFF —%—

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

FILE EDITOR ————

No file exist

# E command (Editor End)
Returns from the file editor mode to the RUN mode for standard calcula-
tions and graph display.

Operation Display
3 [ *%%x% MODE **x**
sys mode : RUN
cal mode : COMP
angle ! Deg
display ' Norm
Step 0
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W " (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 filename 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 ————

CAAA
:BBB
.CCC
CTEL.LIST

P wON -

ey

pipin) () [ExE] ANDERSON

: Press [P, 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 O 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 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

rwns>s 4

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.

H 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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M V command (Video Mode)
Returns from the command mode to the file data input mode.

Operation Display
B 00 L EEFErmI DB R | SMITH
Bac] 0262-

Vi““ .

pressed by mistake

K1 [Exe] SMITH
0262—{:1}

B 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.

M B command (Bottom)
Moves the cursor from its present location to the end of the file.
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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 [EXEl. This
means that even though data may occupy three physical lines on the dis-
play, it is counted as one line if there is only one [EX] at the end.

Ex.

AAAAAAAA[EE
BBBBBBBBBBB B[ExE]
¢ccccececcecececceccecccecce
CCCCCOClee
DDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDD
D D[]

E E E E[exg]

In the display illustrated above, symbols are added for the purpose
of explanation only, and do not actually appear on the display. Entering
[ac13 [Exe] 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/
Sth physical line).

50

AAAAAAAAA DDDDDDDDDDDDDDDD
BBBBBBBBBBBB DDDDDDDDDDDDDDDD
CCCCCCCCCCCCCCCC | mrg | DD

ccceccc = EEEE
DDDDDDDDDDDDDDDD .
DDDDDDDDDDDDDDDD

DD

EEEE

Once a value is entered for n, the cursor will move n number of logical
lines each time [EE] is pressed. Assigning a negative value for n (indi-
cated by [(=)], not B)) 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 [4c], and resumed by pressing [ExE]. The speed of
the search can be increased by holding down [Ex].
Ex. In the following telephone list, ] indicating spaces and [EXE] are
included for explanation only.

JONE S ENEiiones
F103-347— 4956@
COLL I NS ESm s
'”3011—231—2343@
SM I T H B R s
K3045-012- 3456@
W L SON Ere s
Q92— 011—2603@

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

fo

06— 632 2151@

Operation Display

[Ac] & [i#i4 [@ [@ (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
[AC] M (PR (0] (3] [EXE) $L03
ANDERSON
03-583-4111
JONES
03-347-4956
WILSON
092-011-2603
$

Note in the examples given above that the search element is located no
matter where it appears in a data item.

M E command (File Out)
Cancels the file data input mode and returns to the filename input mode.

W END command
Cancels the file editor mode and returns to the RUN mode m).
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5-3 TAB FUNCTION

5-4 COUNTING THE NUMBER OF STEPS

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.

= |
[ l[ l'l l

A B clexe]

50 60 5 5[ExE]
42 33 420
56 56  48[exe)
48 57 6 3[exe]
54 42 6 6[exe]
67 55 5 9[Exe]

71 63  60E"
L L
)

SO pwNd—

> 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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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=, [&E], 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 (o @) is identical
to that in the program area @). 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".

wone] @) (] @ [@ W [ExE]

(o] ) (=) o B 0 2 (0 () 3 () oy I () )
2E3XkAC]3
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The seque'r\}ce noted above was used to enter the program in the prog-

ram area. Note the changes required in the following seque

file editor mode. 8 sequence for the
B [ ] 2
I3 (e (2] (1] ()
1233 Al 3

7-AI2XV 3XA2 4
V2+3XA 3

Once the entire program is input, enter [A&c] END [Ex€] to return to the

RUN mode. Now to execute the program, enter P “ " ile i
the RUN mode. gram. rog "OCT" [&x€] while in

(Proa) [s1F7) (el () @ @ W [£5E) 7-AI2XI3XA% 4
V2+3XA 23
$END
Prog "OCT
?
Try entering a value of 10 in response to the prompt.
10 &€ 7—=A:2XJ 3XA2 4
V2+3XAx3
$END
Prog "0OCT
?
10
346.4101615
— Disp —
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The surface area is computed and displayed. Press [€xe] to produce the
volume.

(Exel 7AI2XV 3XA2 4
V2+3XAx3
$END
Prog "OCT
?
10
346.4101615

‘471.4045208

@ 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:0.5

" Now enter the following program in PO.

Lbl, 1, ©, 2, = A A =,1,3 Prog, ",S, LN, "7, {,A =23,
Prog, ”,C,0,S, ", ¢, Goto, 1

This program executes the program under filename “SIN” when is
pressed, and the program under filename “COS” when [@ is pressed.
Write the following two programs in the files.
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Filename “SIN”

Cls, *, Range, (—),3,6,0, +,3,6,0, +,1,8,0, ».(—) 1
17h9,0,0,5,3605,1,80, 5,(—),1,.6, 5,1, .,
6. +,0,.5, I, Graph,sin, X, 4 e

Filename “COS”
Cls, :, Graph, cos, X, 4
Press [0 to return to the RUN mode after writing the programs.
[Preg] O [ExE] Prog 0
?

1 [Exg]

A

Vi

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

2[exg]

A\ /
VARV
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5-6 FILE EDITOR MODE KEYS

5-7 FILE EDITOR ERROR MESSAGES

Key input in the file editor mode differs from that during normal operation
to allow easier entry of alphabetic characters.

@ Direct ——— Entry of upper-case alphabetic characters
@ [ —————— Displays B and locks alphabet keys as lower-case
until pressed again.
) [P —————— Displays 4 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
0=z
z @ =72
=0
@ = Rnd
The following special keys should also be noted:
KEY FUNCTION CONDITION
$ (COMMAND INPUT) 1~4
" (APOSTROPHE) 2
* 4
= /- 4
[Grep, [Range], Tab keys 1/2

v S e s

The insert key () indicates the insert location using a different symbol
for each condition: *
i
@ rm
(OFV
@ o}
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The following error messages appear on the display to indicate improper
operation.

©® Data Full I!

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.

o 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.

o 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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6.
USEFUL OPTION




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.

@ 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
® Graph copy function » Graphic screen copy
(Graphic printer only)

‘ ® Plotter function * Single graph
(Plotter printer only) * Multiple graphs
‘ * Lines

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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B Data print function

Print
Data can be printed out by entering data [Ex].
® 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 * o (10~ g My
+ / o ’ Zon SDxn
A . Disp L Pi yon SDyn
2 ~N2 © deg Zon SDx
sin™ arc sin r rad yona SDy
cos™ arc cos g gra A a
tan™ arc tan = >= B b
sinh™! arc sinh = =< i Ex
cosh™ arc cosh * <> g Ey
tanh™ arc tanh > => ~ micro
x’ x A DT* Dt - ->
y Root cL* Cl
v Sqr (-) (—)
x A=1)

Hexadecimal values are printed within curly braces.
* Actually not displayed

@ 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" [68]

| ABCDE
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Ex. 1.23X10° (Numeric value)
(55 () 1.23 [E57) 99 (5]
| 1.23E+99 ]

Ex. 123+sin 30° (Formula)
123 @ 5] 30 (&)
| 123.5 |

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

[ 19. |

@ 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.
123 () [ 123 ) [ 123 (656
123.
123.
123.

2. A 16-character space is allocated for data items delimited by a semi-
colon. Spaces are inserted when the actual data item is less than 16
characters long.

Print data; data; data; . . .
Ex

123 ) (1 123 G [ 123 (56)
. 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[Ex€] ... 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, ...[EXE] ... Used with multiple data items to
specify n spaces from the beginning
of each data item.
Ex. Print1,2,3

wWN —

Print <1> 1,2, 3

/space

Ll .

2.
3.

Print [1] 1,2,3

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

Print [Ex€] . . . 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.
456.

783.

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.

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

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

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 (M) is included within the program.

O 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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@ Memory list
Specifying the M option produces a printout of a memory list.

LISTsu " title” M
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.

@ 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.

LISTS._. "title " S

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.

(Titles may be omitted.)

(Title may be omitted.)

@ 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 ., "title”S
Space

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

(Titles may be omitted)

* 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 o "title” R
Space

* Attempting io print the graph range list while in the Base-n mode re-
sults in a Syn ERROR.

(Title may be omitted)
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® File list

o Single file list

Specifying a filename prints out the list for the specified file.
LISTs,;;ﬂ. " filename " E

* Filenames are enclosed in parentheses.

O All file list

Lists for all files pres i .
omitted. present in memory are printed when the filename is

LIST , E

Space

* List cannot be produced by fil e
(indicated by — ) y files to which passwords are assigned

M List samples
1. Single program list

¥k Prog B x¥x 20 steps
Title : OCTAHEDRON—-I

Program area and
number of steps used
~1—Title

Mode : COMP

C mode

?-2A:2%Sgr 3%A~2 Disp
Sqr 2/3%Ax*3

i

— Program contents
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2. All program list

PROGRAM LIST

Title : OCT.18

total steps —-> 65-1—Number of steps usez

*x¥*x Prog @ xx* 28 steps

Mode

CoMP

?->A:2%xSqr 3*%A~2 Disp
Sqr 2/3%Ax"3

¥ Prog 1 *xx

Mode :

comMP

20 steps

?->A:24%Sqr 3%A~2 Disp
Sar 2/3*%Ax"3

¥*x Prog 2 ¥*x%

Lbl 1:?->A:S5qr 3%A~2 Disp

Mode :

CoMP

25 steps

Sqr 2/12%Ax*3 Disp

Goto 1

*¥¥x Prog 3 %% step
*x% Prog 4 #kx step
**xx Prog S %%k step
¥x* Prog 6 *¥*x step
*¥% Prog 7 *%*x ' step
*¥x*¥ Prog 8 **x step
¥*¥x Prog 9 *¥*x 0O step

Title

PO

P1

P2
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3;Memowlbt
a. COMP mode

xx¥x Memory List *t*

defined memories --> 26
15.

mwowonounn

24.
18.
25.

8.

N<XEZT<C |MPOow>

W

37.
18.
35.
36.
40.
51.

—————————1—Number of memories

defined

b. Base-n hexadecimal mode

a

MTMO O WX

LU LA T [ R T 1}

k%% Memory List *¥#%

: Hexa

defined memories --> 28—
Mode

t+— Number of memories
defined

0020030~
02000318
0BYB2RBA
PRV2BEe13
5]915]%15151535)
080830623

N<X>*xXEZ<CHW®

| T T T | I | R [ B 1}

88896620
0820692016
0228080825
086200313
0832000823
0823080824
00620228
80208833

t | mode
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4. Single-variable statistical list

*x*x Statistics *x*x
Title

n
Sx
Sx*2

Mx
SDxn
SDx

nonon

nnn

TEST

5. Paired-variable statistical list

*¥% Statistics ***

Title

n
Sx
Sx"2
Sxy
Sy
Sy~2

Mx
SOxn
SDx
My
SDyn
SDy
a

b

r

: LENGTH

(L L | L | B [

[T T [ [ T TR | I [ R

Title
8. — Number of data items »
427. —Sum Sx
22805. t—Sum of squares Zx?
53.375 —Mean 2
1.316856719 deviation g»
1.487885353 deviation
Title
5. i—Number of data items n
100. —x sum Zx
2250. 1—x sum of squares Sx?
18109208. I~ Sum o4z and y pro-
5043. [~y sum Sy
5886451. 1—y sum of squares Sy’
20. —x mean #
7.6 9267812 —;as:andard deviation
7.2.562415 1 sta iati
1088.6 Iy mean g
4 ,329888336 ..!y’ standard deviation
4.58555213 3. slandard devit
8g97.4 t— Constant term A
0.56 Regression coeffici
8.9826873868¢ 1—Correlation coefficient

r
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6. Graph range list

**% Range List **x

Title : SINE Title
Xmin = -368.
max = 368.
scl = 188.
Ymin = -1.6
max = 1.6
scl = 8.5
7. Single file list
FILE LIST ----
File name : TEL.LIST Fil
ANDERSON 83-583-4111
COOK 8552-73-3111
JACKSON 845-211-8821
JOHNSON 86-632-2151
JONES B3-347-4356
COLLINS Bi11-231-2343
SMITH B845-012-3456
WILSON 682-011-2603
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8. All file list

FILE LIST --—-

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

GOOK 8552-73-3111

JACKSON 045-211-0821

JOHNSON 86-632-2151

JONES 03-347-4956

COLLINS 011-231-2343

SMITH 845-012-3456

WILSON 0892-011-2603

File name : SALES Fil
A 1500

B 2350

C 930

D 5480

E 3200

F 7460

File name : SECRET —%~ ——————— 1 Password file

M 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 (192X128).

* 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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4. Vertical copy

H Graph copy samples (Graph y=sinx+cosx)
Print—GS

1. Normal copy .
Print—G

3
o -
" ™
i st
l e
DU
i Wiz
u s
ki it
.
i WU
T v
2. Framed copy N e M
1 L)
Print—GW i
i
Lt
iy
i
[T
e R st wliil:
- ) i e
e
Wi,
iyt
il
b

itk
lliY
it

3. Reversed Copy
Print—GR

L I
eliftiht f

e
T R
LRI "
it f!.l

) i
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® Graph print density
The print density of the print graph can be controlled by combinations of
the display graph density and print graph density specifications.

1. Display: N 5
Print: N
ﬁ“ . FN!K!
g i“
;:. : .‘:
2. Display: N ,
Print: HD )
i
3. Display: HD
Print: N
.ﬂa:v
.ie
};;
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4. Display: HD
Print: HD
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M 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.

N
@ Single graph print
Single graphs can be printed as displayed.

Print Graph expression

. i . int
Ex. Print Graph y= sin x @ Line prin . . . R R .
(o) (5] (e8] 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 90 1) (1 1 (@)

max: 360 (s fiowd) (1) 90 (55 (2 (=] 1 ()
csl: 180
Ymin: —1.6
max: 1.6
p scl: 05

@ Multiple graph overwrite print
Multiple graphs can be overwritten b

Y specifying multiple expressions
separated by semicolons.

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

3 Print
) k) ) ) G ) () ) ) ) )
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M 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.
(Print on mode)
123 ® 456 [ExE]

123%456
56088.

In the statistical modes (SD1, LR1, SD2, LR2), entered data are printed
followed by Dt, while deleted data are printed foliowed by Cl.

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

123/0

Ma ERROR Step 5

M 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=1Black 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 progra:: 9r 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.

Bl Command formats
® SAVE

Format

Function

SAVESL_J " 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=09.

SAVE ) " filename " Prog
pace

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

SAVE ., " filename " M
Space

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

o LOAD

Format

Function

LOADS;_, " filename " Prog n

Loads program specified by filename which
is stored in file saved using SAVE “file-
name” Prog from cassette tape to program
area n. “already exist” error generated and
load not performed if program already ex-
ists in area 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-
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.

SAVE , " message "
Space

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

SAVE & " filename " G
pace

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

SAVE & " filename " E

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.

LOAD & " 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.

SAVE & " filename " A
sace

Saves entire RAM contents to «

LOAD & " message "

Loads specified message from cassette
tape. Message must be enclosed in quota-
tion marks.

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 . " filename " G
Space

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 =1
after load operation is complete. Filename
may be omitted.

LOAD . "filename " E
Space

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 [EXE] is
pressed.

LOAD . " filename " A
Space

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

VERIFY ) " filename " Prog n

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

VERIFY &2 " filename " Prog

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

VERIFYslp_.J' " filename " M

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

VERIFY & " 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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VERIFYS;_EJQ " filename " G Performs parity check between currently

displayed graphics and graphics stored on
cassette tape. Filename may be omitted.

vERlFYspL"l' " 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.

Performs parity check between RAM con-
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.

VERIFY & " filename " A

H 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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B Command displays

® SAVE

® LOAD

Filename —

® VERIFY
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SAVE executing

—— Program ——
-—— Memory -——
—— Graphic ——
—— Editor ——

LOAD executing

—— Program ——
—— Memory —-—
—— Graphic ——
—— Editor ——

VER executing

—— Program ——
—— Memory ——
—— Graphic ——
—-— Editor ——

+ 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

@ 10 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

@ 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.

@ No contents
Attempt made to perform program save when nothing exists in the prog-
ram area.

® Read ERROR

Tape stopped during LOAD or VERIFY operations, or tape being used is
defective. Reattempt LOAD or VERIFY operation.

@ Area used

Attempt made to perform program load when program areas PO through
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 maqe 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 pri isti i i

' en print statistics without ent -
quired statistical data. smerns re
@ out of range

t[’r;'liqtecé when ivah&e in memory exceeds the digit limitation (i.e. data en-
In Base-n hexadecimal mcde and memory list in binary mode -
firm memory contents. i ) Con
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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 [EE].




CASIO PROGRAM SHEET

No. 1
Program for R No. Lie Preram Notes Zu:el)e;
Prime factor analysis 1 - bl N zp
! : : : : : : : H :
Description 2 B imir it Al gl 2! 15
Prime factors of arbitrary positive integers are produced. 3 : : : : : : : o =i > 30
For 1<m<10"™ 4 : H : : H 33
prime numbers are produced from the lowest value first. “END" is displayed at 5 H T fGolo: 1 ¢ 48
the end of the program. 5 H P B : 52
{Overview) 7 H F HN 62
m is divided by 2 and by all successive odd numbers (d =3, 5. 7,9, 11, 13......) to 8 c A+ 77
check for divisibility. ) : = 6 : : : 84
Where d is a prime factor, m, =m,..,/d is assumed, and division is repeated until 10/ Lo P 2 i T, %
= HERA S L B T § U0 HER S
s Njbl: 6 : : iAi+ B :XiBi—iA:i=:0: 6o 7 m
T : H : : : : : H H H 15
; 12| @ iGoo: 5 ! : S HE : :
Example R S e S S + A
~Hampe ”: , Bloi:i7:: B i iAi+iBi-iAl: iGuwi 3| 129
19=7X1 ig A4 1 R
2» W8 i:iai4i | P 134
) 15/Loii 9 ! "{EINiD: i 145
1234567890=2X3X3X5><3607X38()3 % i T T T T
3> 5
987654321 =3X3X17X 17X 379721 "
8
Preparation and operation 19
@ Store the program written on the next page. 2
@ Execute the program as shown below in the RUN mode ([Moog) (M).
2
Step Key operation Display Step Key operation Display 2
1 [Prog] 0 M? 1 EXE 3803. 3
24
2 119 @ 7.0 12 EXE]| END =
3 EXE 17.] 13 [exe)| M2 %
27
4 [exe]| END 14| 987654321 [exg] 3. »
5 (x] M2 15 (ex] 3 A m H 0 v
. W
6 | 1234567890 [Exe] 2.0 16 17. % B d I P :
= < Vm;+1 J Q
EXE 3. 17 [exe] 17. § ¢ i - . v
D .
After 12
8 @ 3.1 18 @ seconds)379721' g E L S VA
9 5.0 19 END s[F M T
_t I
10 (] (.79 3o07. | 20 G [ !
197
196




CASIO PROGRAM SHEET

No.

2
Program for No. . Number
Greatest common measure 2 Lre Program Notes | asteps
wii1i::i"ia:" T Al vyl 15
Description 2 8¢ : 17
Euclidean general division is used to determine the greatest common measure for two 3 27
integers a and b. 4 34
For lal, [ <10°, positive values are taken as < 10" 5 %
6 iBi—1iA 61
<Overview> 7 65
no=max (lal. [5]) 8 72
n, = min (al. [6])
.= e 9 83
= -2 [ M-y
- 0
k=2, 30 10
If n, = 0, then the greatest common measure (c) will be . n
12
_Example <1 2> 3> 13
When a =238 a =23345 a =522952 1
b =374 b=9135 5 =3208137866 15
| } | 16
c=34 ¢=1015 ¢ =998 7
18
Preparation and operation 19
® Store the program written on the next page.
@ Execute the program as shown below in the RUN mode ([oog (1)). 2
. 21
Step Key operation Display Step Key operation Display %
1 [Pl 0 A? 1 tal
24
2 238 B? 12 x
3 374 [ex] 34. 13 %
4 [Bxe]| A 2 14 z
28
5 23345 [Exg]| B ? 15 A o 0 v
6 9135 [Exg] 1015. || 16 2l b, m 1 P w
S
7 @ A? 17 é C ny J Q )Y(
D K R
2 B? 18
8 522952 [xe] 1B L s z
9 | 3208137866 [EXE] 998. | 19 F " T
10 20 G N U
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CASIO PROGRAM SHEET No. 3
Program for ) i No. Number
Definite integrals using Simpson's rule 3 Lre Program Notes disleps
’Descrlgtlon 2[o 1 : : 5
h P IO T T I - : I ”
l=[’f(1)41=7'y0+4(y1+y3+ v Y om-) F2(y 2ty st o Fyom-2) Fyzal 3 A R LR I P ?7:—:B 20
° dl2iMim i iMoo P 27
b — HER PN : H H H —
h= Zma S|AI—=:G! Progi 1 ¢ 1 Pl (iBi—=1A 42
. » ) 6/)i+iMi=iDi:iM} io : 54
The right-hand portion of the above equation can be transformed as follows. 0 + 0 0 + 0 + 0 + +
N TJLb; 2 1 1 i Gi+iD = 1 1 i+ P 69
I=7 o+ 2 4y o +2y2) ol 8| xi4ai~in it b i L
. 9|Gi+iDi—=iGi:iProgi1 i il i4+iPixXi2;— 89
Let f@)=7mp Wi1itioi—=i1i=i0}:} : 97
N Ooi*:0:=iG: 2::: : 104
Example (1> a=0,5=1,2m=10 i R TR B SIS S S el Lt 7
. Bloixiti+i3i g | P 123
= e momsaomsar Wew 1 1 ] = E
(2>a=2.b=5,2m=20 15 T S NS N P
. 16]p1 ; P -
"sz+1“*"°~26“526759 K (iGiXiGi4+:1:) =ip: n
18 : oo P
Preparation and operation 19 Total 136 steps
@ Store the program written on the next page. 0
® Execute the program as shown below in the RUN mode ([Moog (1). 2 :
21 :
Step Key operation Display Step Key operation Display % '
1 [Prg 0 A? n 3 :
24 i
2 o [exg]| B ? 12 = :
3 1[ex] 2m 2 13 % i
4 10 [Exe]| 0.7853981535 | 14 i 5
28 i ; H I
5 @ A? 15 A a O | m (Number of repetitions) | V
6 2 [exg]| B ? 16 zg' B b I I P w
7 5 [Exg)| 2M ? 17 HE J Q X
aD| h=?z2 |k R Y
8 20 0.2662526769 || 18 .
@ g E L S Z
9 19 3F M om T
10 20 G x N U
200 201




CASIO PROGRAM SHEET
No. 4
Program for No.
A «— Y transformation 4 re Program Notes Zus,:,be,
R N O e €ps
Description a R, b AR, b 'L:"f]j'f D"Y1. HE ] 15
K I T O O Y A A T »
R Ry —_— 3[Ni=:2{>i6w;2 N i1 Gdog 1 : 34
-— Re A "iRi1i=i" 2 A : I 43
¢ c S|":R!2: "irisipg! : 52
6| " iR:3: "yl : :
1) a-y 2) Y—o SRR . eiif 61
TAi+iBit+ici—-ipi:i i 9
R;-R R4Rs+RsRs+ReR EB H w i n +
R‘=R|+—]Rz-:-—ﬁ R1=L;Sw : R 45= M4 AIXiBi+iDpi 4 H 81
"iRisi=i"! 4iBix:cC. < :
_ RyRy _ RuRs+RsRe+ReRy EREREE - (Cixin:4 P 93
R =R+ R+ s Rp= Re ] (6 i AiAiXiCi+iDi4; [ I 105
1] Gato: 1 : : H : : : : H
; ___ RyR g.= RaRs+RsRe+ReR4 ” Lb:: - : i 108
R =R+ R+ R = R, . : RN S . m
& Bl " R4 mirisigi: i | 20
1‘ " H R H 5 H " oo H H : : :
g Example <1 2> o . - F 12
i Re=12(0) R,=100(0) S EEEe (ri=iei 138
: i IV HVE : : : :
i R,=47(0) Rs=150(Q) > EiX FibFiXiGitiaixiE ~ 152
i Re=82(0) Re=220(0) e LR LS 162
8" IR 2: : : : : H :
§‘. Preparation and operation P : : ‘ H : : G : 4 : 172
i ® Store the program written on the next page. 9 PR3 i AIHI+ Ei 4! 182
E‘ ¢ ® Execute the program as shown below in the RUN mode ([oog [1). 06t} 1! : H R ? H : -
5 I T : -
; . Step Key operation Display Step Key operation Display a H H H
3 2 ; ; :
£ 1 [Peg] 0 [E5€]| D-Y:1.Y~D:22 | 11 EXE]| D~Y:1,Y=D:2? n : : :
2 1[eel| R1=2 12 2 [exe]| R4="? Gl 5 i
- : :
3 12 [exe]| R2="? 13 100 [BXE]| R5=? e : ; :
4 47 [B]| R3="2 14 150 [exe]| R6=? 2l i ;
[ : HE ! M
5 82 [Bxe]| R4= 15 220 [exe]| R1= Gl i IR :
tA Ry H| RRst+RsRs+RR¢ | O \%
6 [exg] 4. 16 [exe]l  466.6666667 2 R l . -
7 exE]| R5= 17 ]| R2= §§C Rs ] Q X
3
8 27.33333333 | 18 318.1818182 310l Ri+tRet Ry K R Y
{E R L
9 [Be]| R6= 19 (]| R3= ESF - s z
¢ 5 M T
: EXE 700. ¥
10 [exell 6.978723404 || 20 [Exe] e Re Y R ra—
‘ 202 203




CASIO PROGRAM SHEET No. .
Program for No. i
Minimum loss matching 5 - Program Notes zus’?eb:s’
friziei=:{" ~ivi:] T
Description 2l"izi =i tz >
Calculate R, and R, which match Z, and Z, with loss minimized. (20>2,) 3 : - ) : A : 18
: : : P : : : 29
R T : :
o—wWg—o 4 XiAi=iR: PriAai—isil Tz m
Zo—> "R, <—2Z ‘B oo T p— H
. 1°ts 5 ;B: '2~Q: '09(:\/_:8 +iV i (B - 59
6Bl1i):i)i—=iT: N H ™
7 PRI i=1n R
: i 73
=z 1-28 =l 8" fRi2i=;" T o
=7 iMi1 NG PT %
10 o :
Minimum loss Ly;a=20 loj ( Zo + Zo_ 1)[dB] i
min g J Z ‘JZ, 12
13
Example "
15
Calculate the values of Ry, R, and Ly, for Zo=5000 and Z,=2000. ”
17
18
Preparation and operation 19
@ Store the program written on the next page. 20 T
@ Execute the program as shown below in the RUN mode ([uoog) (). !
2 :
Step Key operation Display Step Key operation Display 2
1 [Prog] 0 [ExE])| Z0=? n ) ?
A H
2 500 [exe]| z1="? 12 = : :
3 200 [exE]| R1= 13 % :
4 BiE]|  387.2083346 | 14 Z P é
R2= 15 I . ' '
5 (exe] A {1-Z |u ) v
6 EXE|| 258.1988897 || 16 £|B 2 1 P w
°
7 LMIN = 17 s J Q X
D K
8 Bxel| 8.961393328 | 18 3 R R1 Y Z
€|E L S R2 z Z
9 19 3
2iF M T Lmin
10 20 G N U
205

»n
(=3
Py




CASIO PROGRAM SHEET

No.

6
Program for No. ™ Proar Not Number
Cantilever under concentrated load 6 ogram Otes | oisteps
1 PrimiEl=d PiiET T i=1" 1 15
Description 2~ Al " LAl e op " 20
E : Young's modulus (kg/mm?) K : b — ; : —
I : Geometrical moment of inertia (mm*) s ! S
a : Distance of concentrated load 4fLbri 1t it ix =0T - RIS S N 45
from support (mm) 5| xi=i A= P2 ] : R 52
P :Load (kg 6| "ivi=i" M4iPixXiAiZi+i(i2iXIEIX 67
x : Distance of point of interest from 710 )y il Prizi—ixi) i 4 78
the support () Bl "isi=iviale (()pixiaiziei (i2 %
Deflection y (mm), Angle of deflection s (°). Be:ding moment M (kg * mm) 9 X EiX: 1. ; VE "0 4. 107
®‘>IP>“ o @xr=a W0lewot 1 : i ¢ ¢ 1 I 110
s pat L I S S S NS S S S N N
Y =5~ e V=g N 2 I 13
: R"iyi=i" 4ipixixig P2 ixXiEDX 129
—an- [P =tan- [FX L T T
““‘“'[ zm] § =tan [2_51(’"2“)] Blri)ixXi(ixi+i3i—tAal) i 4b b b 139
Example M =0 (shearing load Ws =0) M =P (r —a) (shearing load Ws = P) MW" isi={" i@ (iPiXiXi+i(i2iXIiE 154
T E=4000 kg/mm? B X i) ixXi(ixi=i2ixXiAi)i) i 47 i 167
I=5mm* What are deflection, angle of deflection, bending mo- 16" iMi=1 AP IXI(iXi=TAL) M 180
a =30 mm ment and shearing load at x =25 mm and r =32 mm ? 17(Go: 1 i : : : : : : : 182
P=2kg B i : :
Preparation and operation 19 ; H :
@ Store the program written on the next page. : T i
® Execute the program as shown below in the RUN mode ({008 (). 2 : : :
21 : i :
Step Key operation Display Step Key operation Display 2
[Pus] 0 [Bxe]| E =7 1" (ex] —1o. B : ? ; .
24 : H H :
2 4000 [exe]| 1= 2 12 EXE[| X =? » s : : :
3 5 A=? 13 32 [exe]| Y= % : i ; :
4 30 [ p=2 14 [Exg) —0.99 §7 ? : : ;
— 8 : : : :
5 2 [exe]| x =7 15 s= A ; i 5 v
6 25 [exe]| Y = 16 —2.57657183 2l 1 1 P w
— o
7 EXE|| —0.6770833333 || 17 EXE|| M = § C J Q X r
- D K R
S= 18 ::: 0 z
8 [exe] glE E L S z
9 @ —2.505092867 lg_ Repeat from step 5 s M T
10 EXE|| M = 20 ‘ G N U




CASIO PROGRAM SHEET N,
Program for No. .
Parabolic movement 7 tre Notes :u;';sr
ipti 1 [Degi : i : ; .
Description 2| v - - 2]
3|A - o
x=(Vocosa)-t + + i ? 36
. 4| =171 R 39
”V y=(Vosina) -t —5gt"+h 5|Lori 1 fcos! AP X IS i—ixiliviXisin 54
0 omm=—— H H H B H H H H H H H H
rd NN 9 =938 (m/s?) blALX: (8 iXisiFAiFi2ib M~ 69
7 Vo (n/3) ARSI L L S n
N \ a0 8| "iTh sidis iTi=is P 84
- Athe) I ERES: Xi4"ivi=i" aivi4 %
h (m) 100 vy = 1 H H H 104
n HE :
12
Example Initial velocity Vo=130(m/sec.) 13
Initial angle a =25(°) " H
Height h = 0 (m) 15 :
At =05(sec) 16
Plot the trace of movement in intervals of 4At. v :
: 18 :
Preparation and operation ] 19 :
@ Store the program written on the next page.
@ Execute the program as shown below in the RUN mode ([movg M). 2 :
21 :
Step Key operation Display Step Key operation Display 2 ;
1 [Progl 0 [ExE]| VO="? n T= 3 :
24 :
2 130 [xe]| A= e [exe] 0.5 = :
3 25 H=? 13 X= %
4 0 T=2 14 58.91000616 z :
- 28 :
5 05 T= 15 [exe]| Y= A . " . 5 ; =
6 EXE 0. 16 EXE 26.24518701 ;”e B 1 P w
Q
7 @ X= 17 Repeat from step 11 'é C ] Q X
(3]
D K R
8 0. 18 z Y
- - nE: E L S z
9 Y= 19 z|F M T at
10 [exe] 0.| 20 G N U
208 209




CASIO PROGRAM SHEET

No.

8
Program for No. . Number
Normal distribution 8 Lie Program Notes | ysteps
- VW "ixi=imiosieoixici © 1 8
Description 201 i+ (i ' P3i1ied 9 i X 23
Obtain normal distribution function ¢ (r) (by Hastings' best approximation). 3 xi) i~ M T(i2 ix: TX e )
t@=" pux 4] =) x ¢ P2} faiii 8
1“”} 5|"iPixi=:i" 4 fa X i3 63
P JESEELERNEERE a8 ARR =
) 7(5:6:3:7:8:2: HEE LA S 8 1 93
Putt =rpr 847937>< ?3,+§(_)§ P82 108
P E1= 41 (et + e+ e+ eut'+ ost?) AT (51597 LA LE 2 :23
P =0.2316419 C3=1.78147937 0j3:0 (274 L (X7 %
€,=0.31938153 Ci=—1821255978 L NS S S S
C,=-0.356563782 C5=1.330274429 12
13
14
Example
=amge, 15
Calculate the values of ¢ (r) atx =1.18 and x =0.7. 16
17
18
Preparation and operation 19
® Store the program written on the next page. H
® Execute the program as shown below in the RUN mode (oD (T]). 2 H
21 :
Step Key operation Display Step Key operation Display 2
[ [Prog] 0 [EXE]| X =? 1 3 , :
24 : ;
2 1.18 [Exe]| PX = 12 % : ;
3 [exe]| 0.880999696 || 13 % : ;
4 [Pog] 0 [BE]| X =2 14 Z f : f
5 0.7 [exg]| Px = 15 A u ° v
6 [exe]| 0.7580361367 | 16 2\ 1 P w
3
7 17 5(C J Q $t X x
o
D K R Y
1 ol
8 8 e L S Z
o
9 19 s[F M T t
10 20 G N u
210 2n




CASIO PROGRAM SHEET No. 9
Program for No.
Circle and points of tangency ) 9 re| (M0DE) 2) Program Notes ZusTeb;
‘| Description 1]P0; R
Y Circle formula 2|Pogi 1 ; 5 >
’ A R 3f"ixiLgi+iviadi=iRiS o i 13
R Formula for tangent lines pas- alRi=t"itTi~iRiw 2
/ 7 sing through point A (z°, y) 5|Pog: 2 + ‘ s
Q < y—y'=m —1) 6" (X ) LY ) - H 30
/ * m is the tangent line slope Ty xi=:" ?iz A hal - 7
gl "ivyi=:" i P i 45
9fPai Ai, iB: : : P 50
W R (AL Bz — - P« 65
Draw a line from point A (r’, y’) to a circle with radius 7, and determine the slope m N Civipi— i) i (iR i) i 80
and intercept b (=y’—mx"). Also, read the coordinates of the tangent using the trace ’ 12|~ iMie 8
function, and use the factor function to magnify the graph. J 13{Lbii 6 i e i
¢ 1ol M (DX i)i+is 9%
Example , =1 st imMi=tE M4 103
=3 m and b are determined using these values. Bl "iBi=i"idiBi-{MiA s
y'= 17[Lbi 0 ;- 116
B " TIRIAICIE:? e : 124
By iEisisiliei | P i 130
{NOTE) /NiOisi0 " :ir2ieizie : 140
* r=x’generates an Ma ERROR. 2 ind S : zi=i1:% Gdof i 19
20 zi=10i=i6i 2 Goo: @ | « 161
23|Lbli 2 e 164
Al (=) AiBi—iv iPi) i (iRizi—iAILE) 179
Bl =i N e 183
%eami N (i X - B4 193
Preparation and operation ! 27" iMi=:i": 4iN I 200
@ Store the program written on the next page. 8l "”iB! " 4'8B A A4 210
A 0 v B[ 5 - I 213
%B 1 P w /" iTiRIAICIE? P P 21
HE J Q X A[YiEisimiliem P P 27
oo X R » R|Nfoisioi"itiriaizie P 2
EE L S Z 332-’8%.‘Z:='l:=>6do§l hall B 248
2 |F M T 4| z i Qi iGloi 3! iGoi5 e P 258
G N o Bl 1 e ¢ P : 21
%" TIRIAICIE:" 4! 269
212 213




Program for . No.
No. 9 _ Circle and points of tangency 9

g

Number 3 : .
Notes ol steps Step Key operation Display

L 23 [Prog] 0 [BxE) Prog O

: : : : 293 3 X24Y2=R?
307 ] R=7?
317
320 1
oor b 323
® IR 333
H H H H H H 342
345

350 , 1 B8

L)t'n-
+
@
t

wlo(vjlo|lo|alw|ro|—

Bl 4. t7 0, 4 i o s

: : : : : : : : : : H H H : [Exe] PI’Og Q
20 ; I R Total 392 steps i X2?4+Y2=R?
: R T R=17

3 done

IS S N S U N R O O O ; 3(ee)
295555;:11:2::!
—— 2 &

215




Program for No.
Circle and points of tangency 9
Step Key operation Display
[Exg]
5
[Exe] 3
Y=7?
2
done
6 done
M=
[Exg] 0.3169872981
— Disp -
[Exg] 2
done
done
7 M=
0.3169872981
B=
=3 1.049038106
— Disp -
EXE M=
0.3169872981
B=
8 1.049038106
TRACE?
YES=>1
NO=0
?
216

Program for No.
Circle and points of tangency 9
Step Key operation Display
0 [Exg]
9
(exE] YES=>1
NO=0
?
0
10 done
M=
[exg] 1.183012702
— Disp -
(Exg] ?
0
done
11 M=
1.183012702
B=
EXE -1.549038106
— Disp -
(Exg] M=
1.183012702
B=
2 -1.549038106
! TRACE?
YES=>1
NO=>0
?

217



Program for No. E Program for No.

Circle and points of tangency 9 ! Circle and points of tangency 9
Step Key operation Display 3 Step Key operation Display
1] —-1.549038106 (Exe] -1.549038106
TRACE? k] TRACE?
YES=>1 YES=>1
13 ?0%0 17 50%0
1 : 1
TRACE 3 TRACE
— Disp — Factor N:IN=?

() (Grapt] 4[eg]

i | \ /
14 «///7/<<;;7AL/ 18
S/

=~ j Eq) NO=0

15 e 19 TRACE

k,( Factor N:IN=?
7 4
: done
Xx=0.8 END
&3]
16 ‘///7/<i;;7%£/ | 20
k7{.-f« .

Y=—0.6026279442
218 ‘ 219




CASIO PROGRAM SHEET « No.

Program for No.
Rotation of figures 10

Number
Progr(am Notes o steps

Ragei(=) 0. P4, T9i, i1, (—)io.. 8, 15
5:. 04, i1 ipegiei 1 1 i 11 23

B
B

Description

Y] B Coordinate conversion formula
@y) =@ y)
x’=rcosf —ysinf

Ae 0

y'=xsinf +y cos

>|<|=[~

54
62
n
79

Crs. ya)

B (r2. y2)
0, X

olo|v|lo|lo|a|lw|rn]|—

3

oy o
o|t|—|t

Draw a figure that represents a degree rotation of a triangle. 93

R 101
fel b b 110
A 118

Example

Draw the figure of the triangle (A (2, 0.5). B (6. 0.5), C (5. 1.5)) rotated 45°

x
w
~<

lmlw|lo

miti—|t

132
: 140
18 Lol P b 143
19/tne! : iPti A, {B::ilinei:iPAiC ., D : :Lne 158
LU 159
: iLied iri—-itQiei 172
iQi-iGie: fop i 182

R 192
197
207
27
24

-
i=3
mi<lwl~f}llof<|m]|~]]

]
x
i
,.;,‘
<
)
n
t

t

(NOTE)

* The blinking point can be moved using the cursor keys.

* To terminate the program, press the [AC] key during graph display.

* A triangle cannot be drawn if the converted coordinates (E' (set the value of x to
5.)) exceed the preset range values.

R
[
slez
ooz
o
i
T
t

o
o
o0 |-

Preparation and operation

@ Store the program written on the next page.

r, H v 0]

234
244

o
o
OO0 |-

. 251
U1 1 x°

HEIEIEISIEILR]
Z(Z|Im|m Zlo|o|(Z>]|>

258

v S SNV WU S
2 L PF D Gl 1] )

I2

-IN|t|Oo|O|t|O]|O
|

3 DiPai E
Y2 X3 T T

)
Nfi=<|x|Z2|<

X3

g}

Total 272 steps

Memory contents
Q|m|mlo|o|w|>

Y3

ZIZ|C R |-
C|=_N|wn|(m (oD

B
I

220 i 221
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Program for No. Program for R . No.
Rotation of figures 10 Rotation of figures 10
Step Key operation Display Step Key operation Display
(Preg] 0 [ExE] Prog 0 ; ES) (X2,Y2)
(x1,Y1) : 4 X2=1
X1=1? g 6
3 Y2=2?
1 5
0.5
done
(x3, Y3)
X3=7?
2 [Exg] F 4.5 [Exg]
0.5 [ExE] ’ 1.5 [Exe]
2 6
X=2. b X=4.5
(&g) (X1,Y1) ; =1~
X1=1? (Set the value of x to 5.)
2
Yi=7?
3 7
0.5 3
done .
(x2,v2)
X2=7? } X=5.
6 [Exg] [exg]
0.5 [exg]
4 8
' |
X=6.
222 223




Program for . No. Program for . . No.
Rotation of figures 10 Rotation of figures 10
Step Key operation Display Step Key operation Display
[Exg] (x3,Y3)
X3=7?
4.5
Y3=7?
9 : 13
1.5 3
done
done
ANGLE :Deg?
45 [Exe]
10 14
I
Repeat above procedure from
step 8.
11 15
12 16
224




CASIO PROGRAM SHEET No. "
Program for No.
Graph varlation y parameters 11 re|  (oDE] (2] Program Notes :u;?::s'
Description ! H H : : : 2
Damped vibration 2 P 12:5:, 05, (=3 e v
(i) €>n (Overdamping) 3 PisSiliLiOoiNI=(" 2 i~ 3
S ‘ IR N N R »
—vo=zoPy ,, vomzePi 5 L PimiAier P F 0 E 4“
TR=P © T PR ¢ 6 i iri—iBie: 0 b1 57
7 PN Gl 1 e T 64
. \ 8 PN Gl 2 ) e 7
(ii) €=n (Critical damping) 9 NI - Eisi) < icie] : 52
r=lrot@otexotie™ 10 PCH=YEIXE) P (i AGcos (PCiIXE) i+ 97
n P+ PAD)iciising (PCcixi) i) ie 12
(i) €<n (Damping vibration) 12 b L : : 1
/\ A - i3 Pt b IR 118
£ =t gcos W= IR - sin | U \/\v’\v" [ P+ i ((Eiri—iNigi)imipPiei 132
I s —i (leisdi-iN F) i-iale 146
Example 16 ‘B iAaiQi)iCipi—tai) iatiet( 161
Draw a graph of the damping vibration that possesses the following para- 1 1 ) ( 8 A P ) (:p — a ) 176
meters: 18] e ( X ) . : : 183
Me=01 (@e=02 (B)e=02 L LS Tl S S SO S S 186
n=15 n =02 n =018 Dot 2t LS S SN S S S N 189
ro=25 10=2 To=—2 Afeap: (P A+ (iBIi+IEIAL)IXT) e (=) 204
vo=1 vo=06 vo=15 RN IR B N N SN S S NS U N N 208
Blwio: P i R 210
24
5 Total 210 steps
26
Preparation and operation 2
@ Store the program written on the next page. 28
A o H o \ 2
£|B vo 1 P|Py=—€+VE—n?|W k']
% C ni—¢ ] Q [P,=—e—VE—n7| X t 3
=[D K R Y z 2
§ E € L s z Ll
2|F M T A
3
G N n u ™
226 227




No.
Program for 3 rogram f s s
oo Graph variation by parameters " 11 oo araph variation by parameters 1
Step Key operation Display Step Key operation Display
[Proq] 0 [Exe] Prog 0 [Prog] 0 [ExE] Prog 0
EPSILON=? EPSILON=?
0.1 [Exg] 0.1 0.2 [Exg] 0.2
N=? N=7?
: 5 0.18
1.5 [Exg] 1.5 0.18 [Exe]
X0=7? X0=?
2506w 2.5 = ES] -2
vo=1 vo=?
1 [Exe] 1.5 [Exe]
2 \/ &/\Jf\/ﬂ\/ 6
[Prog] 0 [ExE] Prog 0
EPSILON=?
0.2 [Exg] 0.2
3 N=7? 7
0.2 [exg] 0.2
X0=7?
2 [exg) 2
vVo=1?
0.6 [&xg]
4 8

228

229



CASIO PROGRAM SHEET No. 12
Program for . No. Number
Hysteresis loop 12 Notes ol sleps
15
Description 27
When a ferromagnetic specimen is sus-
B (Magnetic flux 3 ) . L . 3
density) tained in a magnetic field. the specimen be- m
comes magnetized. The B-H relationship can p
be represented by a hysteresis curve.
H(Magnetic field)| 62
77
78
86
E 9%
109
. 4 120
133
3 139
Soft magnetic substance Ferromagnetic substance 148
156
Example Hysteresis curve of soft magnetic material m
1 2 3 4 5 6 7 8 9 * Number of data items: 17 174
H{04]10)20]30]40[20]10]05]03 * Number of data items in the 180
B{ 05 |086] 1.2 |1.32] 1.4 | 1.31[1.22}1.13] 1.1 main loop: 12 189
194
10 11 12 13 14 15 16 17 * Within 20 data items.
H| 0 |-03]{-05|—-08|-10]|-20|-30|-10
B| 096 |066| 0 |—0.53—0.72—1.15—1.33| —1.4 20X 8=160)
Total 354 steps
Preparation and operation
@ Store the program written on the next page.
A | Number of data items | H 0 \
2 [ [ | " w %
k] b 31
g C J Q
olp K R 2
<) 33
g€|E L S YA
] . A
2|F M T z(1)~2(20) B 5
5 G| F(1)~F(20) H |N U ® :
5 230 23




Program for . No.
Hysteresis loop 12
Step Key operation Display
[Preg] O [EXE] Prog 0
NO. OF DATA?
1
17 &) Prog 0
NO. OF DATA?
17
2 MAIN LOOP
NO. OF DATA?
12 [Exg] Prog O
NO. OF DATA?
17
3 MAIN LOOP
NO. OF DATA?
12
H=7?
0.4 [Exg]
0.5 [Exe]
4
232

Program for R No.
Hysteresis loop 12
Step Key operation Display
(Exe]
1.0 (xg]
0.86 [Exe]
5
Input data in order.
6
[Exe] -1.33
done
H=7?
-4
7 B=?
-1.4
done
END
G—T)|
8
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CASIO PROGRAM SHEET No.

Program for No.

Number
Regression curve 13

of steps

g

Program Notes

Description

17

i Logarithmic regression curve

i=ici~iniei 1 1 10
]

- 3

Regression formula: y =A+Binr

42

TEix e
_n-3y-nr)—3Iinr-3y H H

45
nZ(Inr)*—(Zinx)?

"
t

53

A=Z2Yy—B-Zinr [

e 6
n

)

wlo|N|lo|lo|a|lw| | —
>

Timivyi4+iDi—=iDiIiX 76

o
5

PriyimiXid+iFi=iF 91

ii Exponential regression curve

5

+rv.101

PCimixi) i 106
Regression formula: y =A-e® : H : :

x|+
) m

]
+

m

IT|X|<|X|[<|X|=|O|O

_n3@xlny)—3r-Siny

B n-3r*—(Ir)y

@
x
=<
b ol
aNiti<]|!

116

e vor4 L ,
1460(0}1555:::::::5:: 18

e

Sy —B-3r )

iCOMP}

|

P DB X IPME =~ 1 e 12
B X ) e %

iii Power regression curve 18] Y=

]
N
t

Regression formula: y=A-r"® 19

w
t

DX xti B ISPACEISPACE! — ! 37

eI XX >
LY
@
x

B_nZ(ln.r'Iny)‘eru'-Zlny 20

siel *

2 53
n-Z(Inr)*—(ZInr)?

__Zlny —B-Sinr 22

A

n

67

AR AR 2R 2
>
&
Wl
tt|t
8

A 7

Zlw|N|[=]|w|>|>
~
)

24
° See page 236 for an example.

— LR}

Preparation and operation z

@ Store the program written on the next page. 28

H:—:
Wil AL« 29

(
o 3
AorinA H S(In x)? [0} 3x ] 29| Gaph

43
B 1

Sy

50
Zinx

HASES

[
AN AN D~

2y
Iy

x data

Ziny

y data

N =<|x|S|<

XZlny

For selection of 1~3

Memory contents

YZhnzx

QM@ |o|lO|w|>

z|z[e|=x[=
clma|ul=lo]~

Z(lnx-Iny)

Zr? 36
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I A i

CASIO PROGRAM SHEET

Program for
Regression curve

No.
13

Number
of steps

g

Example

Perform exponential regression of the following data:

ri| 22| 56| 95/138|180(23.2

37.8

yi |35.6]28.1/23.0[17.9/129/10.2

4.0

mula.

Range values:

Xmin :—10 Y min 1 —10
X max 50 Y max 55
X'scl 10 Yscl 10

Preparation and operation

@ Store the program written on the next page.

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-

29

37

45

A>» %o~
ANN(<|[~

52

wolo(v|lo|lo|a|lw|n]|—

15

o

29

37

K;
AN|[O|~

45

@
A> | oo|—n~n

52

AiNix/Ooflof}

=

&

4 steps

=2

H 0

w

Memory contents

QU@ |00 |w|>

Z|Z || = |—
Cl=|lu|=m|o|w
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Program for . No.
Regression curve 13
Step Key operation Display
[Prog] 0 [ExE] Prog 0
(Range setting check) Range OK?
— Disp -
1
Set range values.
[Range] Range
[=1 10 [exg] Xmin:—10
2 50 [Exe] max:50
10 (&8 scl:10
=110 [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:?
2.2 [exg] DATA IN ~END-—
35.6 [Exe] AC—=Prog 1 EXE
X:?
2.2
4 Y:?
35.6
2.2
— Disp -
238

Program for . No.
Regression curve 13
Step Key operation Display
[Exe] DATA IN ~END—
AC—~Prog 1 EXE
X:?
5 2.2
Y:?
35.6
2.2
X:?
Input data in order.
6
4.0 (Exe] 6.2
29.9
X:?
7 37.8
Y:!?
4.0
37.8
— Disp =
G—T|
8 .
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Program for

. No. Program for No.
Regression curve 13 Regression curve 13
Step Key operation Display Step Key operation Display
Prog 1 swrT] [x—v]
[Prog] 1 [ExE] Y=A+BIn X —1
Y=AXe (BX) —2
Y=AXXx*B -3
9
1~3:7? 13 P
T \
Y=11.86149086
2[eE) [Exe] Y=AXe (BX) —2
(Select exponential regres- [Exg] Y=AXXx¥B —3
sion). 1~3:7?
2
1
0 14 done
A
40.68214077
— Disp —
(sHFT] [Tace] [Exg) 1~3:7?
[exe] 2
done
A
i1
15 40.68214077
B:
-0.06162460519
X=—4.893617021 — Disp -
=]~ E3] 1~3:7
Move pointer to X=20 2
done
12 16 A
i 40.68214077
’\\ B:
' -0.06162460519
X=20 END
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CASIO PROGRAM SHEET No. 1
Number
Py f No. P
rosrem I Parade diagram ° 14 Lre Program Notos | aseps
1| ro ®: - iso2i ' P
Description. 2|seli © iMoli : Dem 6 e i i i 1 1 i 7
One example of a parade diagram application is problem solving in QC activities. The 3 W 0 . 6 , 1 H H : 5 (1] 22
problem is quantitatively analyzed based on actual data concerning its extent. and the 4| : ] H : : : 23
main points demanding attention are determined. 5 | Lol 26
Horizontal axis:l’roblem' clas'siﬁcation YK T A " 36
(Item 6 in this example) 71 x| DT e | 41
Vertical axis - (l:ight) Occupation ratio 8| x - X - 54
ft) Probl tent i h ificati > > T T T T
(Left) Problem extent in each classification 100% 9fhagel , P . i, W 66
T 0[cam: 4: 1 1 i 68
MN{Pa: @i, :0:e: 73
Problem 3 H H H 77
frequency Occupation 1201 :—=1:8: :
rato 3w 2 - : 8
—}—‘I—v—~ Wzi(isi)i+izi=izie 89
o 15{Pai s i, iz :itineie ! i R %
Classification : - + T e T > T T T T T T 109
E I (problem arcas) 16| S : + i1 S:=:6 = :Go: 2 ;e
~=xample 17| Gap} W R m
Create a parade diagram using 18 H H H : : H : ! :
the data on the right. Problem areas | Frequency m Memory 6X8—148
" 195 ) T T T T T T S T B
2 g; 21 A T Total 159 steps
D 20 22 : : : : : : H H : : : : : :
omers | 10 2
thers 2
25
26
Preparation and operation a
@ Store the program written on the next page. 28
A| Inputdata |H 0 v 2
e 1 P w n kY
% C ] Q X Count of data :;]2
o
R
5 D K 3
€|E L S Display count | Z Sum of data %
[
S|F M T 2(1)~z(6) 3
¢ N v 36 P H : : H N T N T
242 : 243




Program for

Parade diagram

14

Step

Key operation

Display

Frogem e Parade diagram

No.

[Preg] 0 [ExE]

Prog 0
DATA?

Step

Key operation

Display

105 [Ex]

Prog O
DATA?
105
DATA?

10 [Exe]
(Bar graph display)

65 (&)

Prog 0
DATA?
105
DATA?
65
DATA?

EXE
(Parade diagram display)

Input data in order.

244
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CASIO

PROGRAM SHEET

Program for

No.

g

[MoDg) (2]

Program

Notes

Number
of steps

Description

Example

Preparation and operation

o|lo|v|lo|lo|a|lw|n|=

Memory contents
QM@ |O|O|w|>»

N =< [=x|Z2|<

Z[(Z || R |-

cl=|wi=|o|~|of [ | 1.ttt

Step Key operation Display Step Key operation Display
1 n
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19

10 20
246
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CASIO

PROGRAM SHEET

No.

g

Notes

Number
of steps

Program

wlo|lvlolo|salw| |-

Progumlov No.
Example
Preparation and operation
A H (o] \
21B I P w
3
-g' C J Q X
°lD K R Y
2
glE L S z
lD
S|F M T
G N u
248 !
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Program for No.

Step Key operation . Display

REFERENCE MATERIAL

dhN
NI
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M Manual computations

Binary, octal,
decimal, hex-
adecimal

computations

Setting num- |Decimal -+ [Dec] [ExE] ( =[)
ber system Hexadecimal --

Binary ............

Octal .............
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:

Decimal «eeeeeeeeeees e (@) ([@ = [7])
Hexadecimal -+ (& =[3])
Binary --+eveee ®) ([ = [Tog])
Octal wrererrrreenennn 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

...... Logical sum of each bit

XOr ....... Exclusive logical sum of each
bit

Mode speci- |COMP mode |Four arithmetic computations and
fication (Mo @) |function computations.
Base-n mode. |Binary, octal, decimal, hexadecimal
( [wo] 1) conversions and computations, logic-
al operations.
SD1 mode Standard deviation computations (1-
( [wone] [x] ) variable statistical computations).
LR1 mode Regression computations (paired
(Moo &) | variable statistical computations).
SD2 mode For production of single variable sta-
() (Mooe] (1) | tistical graphs. (Bar graphs, line
graphs, normal distribution curves)
LR2 mode For production of paired variable sta-
((sw#7) (woe] (51 ) | 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, er, 10, V", ¥, Abs, Int, Frac
Type B func- |Function command input immediately
tions after numeric value.
(«2 x, !
Paired vari- Function command input between
able functions |two numeric values. Numeric value
enclosed in parentheses input im-
mediately after function command.
A x* B (A to the Bth power),
B < A (A to the 1/Bth power),
Pol (A,B), Rec (A,B)
* A and B are numeric values.
Immediately |Displayed value changed with each
executed press of a‘lﬁa_y.__
functions (ENG, ENG, °’' ")
252

Standard de- | Data clear (1] (Set] [ExE] ( [Set] = [AC])
viation com- R ] —
putations Data input Data (ifrequency) [o7] ([o1) = [7])

* Frequency can be omitted.

Data deletion

Data (;frequency) [e0]([e0] = (7))
* Frequency can be omitted.

Result display

Number of data (n)

-+ (el (] [Exe] ( [a) = 3] )
Sum (Sx) -+ bewd (] [exE) ([(E) = 1@)
Sum of squares (2x?)

................. @@ ( =0 )
Mean(jn) .......... [@@@(zm)
Population standard deviation (xo,,)

................ @ @ ( = )
Sample standard deviation (xo w-1)

................ (5] (o) [6568] () = )

253



Regression
computations

Data clear

Data input

[swFT] (Sei] (Exe] ( [sci] = [Ac])

x data, y data (; frequency)
(= )

* Frequency can be omitted.

Data deletion

x data, y data (frequency)
(e =0=])
* Frequency can be omitted.

Result display

Number of data (n)

..................... E(E]:)
Sum of x (2x)

................ (=)
Sum of y (2y)

................ @(:)
Sum of squares of x (Zx?)

................ e (7] [Exe) ([32] = ()
Sum of squares of y (2y?)

................ @(:@)
Sum of products of x and y (Sxy)

................ (=@)
Mean of x (x) -+ [a] @ [exE](@ = [@)
Mean of y (y) -~ (e @ [exe] (@ = @)
Population standard deviation of x

(xap) weeeees (srFT) (o ] [ExE] ( [en] = @)
Population standard deviation of y
(yan) oo {srFT] [yau ] (ExE] ( [yer] = B )

Sample standard deviation of x

(X0 5-q) =oe (5] [z0n1] [EXE] ( [zoe1] = [ )
Sample standard deviation of y

(Yon-1) oo (51FT] [yoa] (EE] ( [ron] = (6] )
Constant term of regression formula

(A) ................ @ @ @ ( = )
Regression coefficient (B)

..................... [exE] (B = @)
Correlation coefficient (r)

..................... HE(E=E)
Estimated value of x (%)

........... y data 5] (@ [Bx€) (B = ®)
Estimated value of y ()

----------- x data [ G [BE (@ = E)

Special func-

tions

Ans function

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
or[(=].

* 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.

[wooe] () number of memories to be ex-
panded [Exg].
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Graph func-
tion’

Range func-
tion

Graph range settings
Xmax...Maximum value of x
Xmin...Minimum value of x
Xscl...Scale of X-axis (space between
points)

Ymax...Maximum value of y
Ymin...Minimum value of y
Yscl...Scale of Y-axis (space between
points)

Trace function

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.

256

H Program computations

Program Input mode WRT mode ( [Mooe} (2] )
input Computation |Mode that conforms with program
mode specified by: [Mooe] (], wooe] (=, [wooe] (],
&.
Program area |Cursor is moved to the desired prog-
specification |ram area number (PO through P9) us-
ing (2] and (2], and [ExEl is pressed.
Program ex- |Execution RUN mode ( [o0g (1))
ecution mode
Program area |Execution starts with [Prea] program
specification |area No. [Exel.
Program area No.: 0~9
Program Input mode WRT mode ( Moo (2] )
editing Program area |Cursor is moved to the desired prog-
specification |ram area number (PO through P9) us-
ing or (2], and [€x€] are pressed.
Editing Cursor is moved to position to be
edited using (7], (=], (8] or (2.
* Press correct key for corrections.
* Press [0E] for deletions.
« Press [ [ins] ((]) to specify in-
sert mode for insertion.
Program Erase mode |PCL mode ([Moog] (3] )
erasing Erasing a Cusor is moved to the desired prog-
program in a |ram area number (PO through P9) us-
single prog- |ing[<Jand (5], and [Ac]is pressed.
ram area
Erasing the Press [s1) (Mel] ((Mel] =[BEL]).
programs in
all program
areas
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Program
commands

Unconditional
jump

Program execution jumps to the Lbl 2
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“«s”, “ 1" or “.4".
True

-
® @+ j®
LA
Not true
(E): Formula
(R): Relational operator
(S): Statement
* The relational operator is:
=¥, 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
" or v A

Increase When(WD) =0

M 12 -
SOl e
L 4
When(WD=0

Decrease
When(V) %0

M — =

emory . .

ose Memay - ) ;|
When(WD=0

(S): Statement

(V): Value in memory

Subroutines

Program execution jumps from main
routine to subroutine indicated by
Prog n (n = 0 through 9). After ex-
ecution of the subroutine, execution
returns to the point following Prog n
in the original program area.

258
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M File editor

File input Filename in- |Specified by [l (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. [ExE] 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.

commands 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 [exg] deletes all files not

mand (Delete |assigned passwords. DELA * [ExE]

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 Returns cursor to its location im-

(Video Mode) |mediately before was pressed.
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File data T command Moves cursor to beginning of file.

input mode |(Top)

commands B command Moves cursor to end of file.
(Bottom)
n (integer) Moves cursor n lines (logical) from
command current position.
(Move n-lines)
S command Locates first data item containing
(Search String) | specified search element.
L command Locates all data items containing
(Long Search) |specified search element.
E command Cancels file editor input mode and
(File End) enters filename input mode.
END com- Cancels file data input mode and en-
mand (Editor |ters RUN mode ({oog] ().
End)

260
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M Error messages
Manual/program computations

(@Formula in a program
contains an error.

Message Meaning Countermeasure
Syn (MOComputation formula MDuse (£ or 5] to display
ERROR contains an error. the point where the error

was generated and cor-
rect it.

@Use or[=] to display
the point where the error
was generated, press
[ac] and then correct the
program in the WRT
mode.

Ma (DComputation result ex-

ERROR

(@Computation is per-
formed outside the input
range of a function.

Blliogical operation (divi-
sion by zero, etc.)

ceeds computation range.

0]A1e)
Check the input numeric
value and correct it.
When using memories,
check that the numeric
values stored in memor-
ies are correct.

Go (DNo corresponding Lbl n

ERROR to Goto n.

(@No program stored in
program area P n which
corresponds to Prog n.

(DCorrectly input a Lbl n to
correspond to the Goto
n, or delete the Goto n if
not required.

(@Store a program in prog-
ram area P n to corres-
pond to Prog n, or delete
the Prog » if not required.

Ne * Nesting of subroutines by
ERROR Prog n exceeds 10
levels.

* Ensure that Prog z is not
used to return from sub-
routines to main routine.
If used, delete any un-
necessary Prog n.

* Trace the subroutine
jump destinations and
ensure that no jumps are
made back to the origin-
al program area. Ensure
that returns are made

correctly.
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Stk
ERROR

* Execution of computa-
tions that exceed the
capacity of the stack for
numeric values or stack
for computations.

* Simplify the formulas to
keep stacks within 8
levels for the numeric
values and 20 levels for
the computations.

* Divide the formula into
two or more parts.

Mem
ERROR

* Attempt to use a memory
such as Z[5] when no
memory has been ex-
panded.

* Expand memories using
[ (Defm).

* Use memories within the
current number of
memories.

Arg
ERROR

Incorrect argument speci-
fication for a command that
requires an argument.

Correct the argument.

* Sci n, Fix n: n= natural
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 I

Attempt to create a new
file when no more file
steps remain.

Use DEL or DELA com-
mand to delete unneeded
files.

LOCAL when print com-
mand is sent from com-
puter.

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
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Cassette recorder

M Input range of functions (general principles)

Function name

Input range

sinx, cosx, tanx

sin"'x, cos™'x
tan'x

or
sinhx, coshx
tanhx
sinh™'x
cosh™'x
tanh™'x
logz, Inx
10*

vz

12

x7(/5)

¥z

x!

I'

Yz (=)
Pol (x, y)
Rec(r, 8)

|zl = 9X10° degree
|l = 5X10" 7 rad
|l <10"gra
=l =1
|xl< 1010
—10"°< x = 230. 2585092
lx| < 230. 2585092
|x] <10
lxl <5X10%
1= x<5X10®
lx| <1
0<x<10"
—10<x <100
0= x<10™
|zl <10%
x| <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, 1/241 (n :integer)
x>0:y+0, —1X10'°< 1/y-log x< 100
r=0:y>0 x<0:y=2n41,1/n(n=0)
(n: integer)

However, —1X10'%°< 1/y-log| x| <100
lxl <10', |y <10'® However, V x*Fy% < 10"
[rl <10, |0 = 9X10° degree

|6]< 5X10" x rad

|61 <10%"gra

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.
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(Positive) 111111111111111 2 x 20
(Negative) 1111111111111 2 = =
1000000000000000

(Positive) 177777777772 x 2 0

(Negative) 37777777777 2 x = 20000000000

Binary. number

Octal number

Hexadecimal (Positive) 7 FFFFFFF Z x Z 0
number (Negative) FF=FFFFF 2 x = 80000000
Decimal— |x| = 9999999. 999. If degrees,minutes and

sexagesimal | seconds exceed a total of 11 digits, the higher
(degrees, n:iiiites) values will be given priority,
and displayed in 11 digits.

Statistical com-  ||=] <10%, |yl <10%, [a] <10"°

putation

* 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!, ¥x, and accuracy is sometimes
affected.

* In tanx, |x|%90"X(2n+1), x|+ " /2rad X (2n+1),
|zl%100 gra (2n+1), (n is an integer.) .

* With sinh x and tanhx, 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)

+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 (=, =, >, <, 2, £)
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, 107, e’,
= Y

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:
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1,917 maximum

8 characters maximum per file
126 characters maximum per file
(Filename input mode)

D, F, DEL, DELA, DELA%, E, n
(File data input mode)

V, T,B,n 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"HX3Ya"WX7"D)

190g (6.702) 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 broperly. 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 fechnician 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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