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Introduction
Congratulations on your selection of a CASIO Scientific Calculator. This calculator
features a 16-column dot matrix display that is capable of displaying alpha characters
along with values and indicators. In addition, you also get the following advanced
features and functions.
« Simplified formula input
Just input formulas as they are written.
« Powerful calculation modes
Select the mode that matches the type of calculation you want to perform.
« Replay Function
Press a key and the last formula you executed reappears on the display for
correction or other editing.
« Fraction calculations
Input and calculate fractions without converting them to decimal values.
« Formula Memory Function
Store often-used calculations for recall with the touch of a key.
To getthe most out of your calculator, be sure to read this manual to become familiar
with its many powerful capabilities. Keep the manual on hand for later reference
when you need it.

Important!

Be sure to keep physical records of all important data!

The memory capacity of the unit makes it possible to store data. You should note,
however, that low battery power can cause the data stored in memory to be corrupted
or even lost entirely. Stored data can also be affected by strong electrostatic charge
or strong impact.

«In no event shall CASIO Computer Co., Ltd. be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or arising out
of the purchase or use of this product. Moreover, CASIO Computer Co., Ltd.
shall not be liable for any claim of any kind whatsoever against the use of this
product by any other party.

« The contents of this manual are subject to change without notice.

« No partof this manual may be reproduced in any form without the express written

consent of the manufacturer.
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@ KEY INDEX

Refer to the pages noted below to find out information on each key.

GENERAL KEYS
Key Function Page
Power ON key
Power OFF key
Execute key 16
All clear key 18
o) Contrast key 13
-= Cursor/Replay keys 13,19, 32
EDIT KEYS
Key Function Page
(NS} Insert key 20
Delete key 19
Shift key 8
fo0e) Mode key 8
(PR Alpha key 8
L Menu key 43, 45, 53, 57
NUMERIC KEYS
Key Function Page
o ~0E, 53 Number keys 9,10, 24
), (=], (X3, [=3| Arithmetic operator keys 24
O, Parentheses keys 25




MEMORY KEYS

Key Function Page
Key Function Page —
(=) Combination key 41
Mel) Memory clear key 23,30
Percent key 26
M) Independent memory key 22,30
Answer key 31, 61, 63, 65
Memory plus key 22, 30
- ] Square root key 38
M=) Memory minus key 22,30 = E aneering k 28 29
&), (8], (), (D), [ENG), ngineering keys 8, 29, 44
B, 3, 0, XJ,| Variable memory keys 20, 30, 33, 66 Square key 20, 38
[ha] -
Memory recall key 21,30 Common logarithm key 36
Memory store key 21,30 Antilogarithm key 36
(] Natural logarithm key 36, 60, 61, 62, 63
FORMULA MEMORY KEYS Exponential key 36
b, [57e) i
Key Function Page @be, (7] Fraction keys 42
- = Sexagesimal notation/decimal
)
6o, (0, Formula memory function keys 66 e, notation conversion keys 35, 40
072 Hyperbolic key 37
FUNCTION KEYS (sinJ, (cos], Trigonometric/Inverse 35,37
Key Function Page fsin, [osT, trigonometric function keys
= Equal key 22, 66 = Minus key 24, 36, 38, 52
Rounding key 29 Cube root key 38
Random number key 38 Inversion key 38
Exponent key 18,24 Factorial key 38
Pi key 35 B, Coordinate transformation keys 39
= Multistatement key 33 Power key 36
[N Coordinate transformation keys 39 Root key 36
Permutation key 41
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BASE-N CALCULATION KEYS a Handling precautions
i P .
Key Function age warning!
o Block display key 47 Never expose the calculator or batteries to direct heat or flame.
BE]) i 4
&3 Decimal key 5 « Replace the battery at least once every 2 years, no matter how much you use the
[rEx) Hexadecimal key 45 calculator during that time. A dead battery can cause serious damage to the interior
) of the calculator, and so you should change the battery immediately afte!
BN Binary key 45, 47 appear to weaken. Y ater hey
=) Octal key 45
- « AVOI i toring the calculator under very low te i
= ” 25 Avoid using or s ( ry mperatures, which can cause
Decimal value key the display response to slow down or fail entirely. Low temperature can aiso shorten
Hexadecimal value key 45 pattery life.
Bi 45 . . .
L inary value key « Avoid using or storing the calculator under very high temperatures, such as direct
=] Octal value key 45 sunlight, in a closed automobile, or near a heater.
N i 49 . . )
egative key « Avoid using or storing the calculator where there is high humidity or large amounts
&), (8], (&), . of dust. Never allow liquids to come into contact with the calculator.
), (&), Hexadecimal values 46 ’
« Avoid dropping the calculator or otherwise subjecting it to strong impact.
STATISTICS CALCULATION KEYS « Never bgnd or twist the calculator. Carrying the calculator in your back pocket can
subject it to abnormal bending and twisting.
Key Function Page
50 Statistical memory clear key 52, 56 «» Never try to take the calculator apart.
Statistics data input key 52, 56 « Do not press the keys of the calculator with a pen, pencil, or other sharp object.
Statistics data delete key 53 L .
» To clean the calculator, wipe it off with a soft cloth.
=] Comma key 56 When necessary, youcan wipe the exterior with a soft cloth that was dipped in a weak
S| Semicolon key 52 56 solution of a mild neutral detergent and water.

« Never use volatile liquids such as lacquer thinner or benzine to clean the calculator

+ In no event will CASIO and its suppliers be liable to you or any other person for any
damages, including any incidental or consequential expenses, lost profits, lost
savings or any other damages arising out of the use of this product.




Operational Flow :

Be sure to read this part of the manual. It contains important information that will be
useful when you use this calculator. )
Unlike other types of calculators, the scientific calculator is capable of performing a
wide variety of complex calculations. Because of this the keys of a scientific calculator
are assigned more than one function.

The following explains the meanings of the key markings and when each of the
functions is available. Reading the section is especially important for those who have
never before used a scientific calculator.

® Power ON/OFF

To switch power on, press (&Sl .
To switch power off, press B (Ac],
*Your unit will automically shut itself off after six minutes of inactivity.

® Key Markings
Most keys are assigned more than one function. For example, the key illustrated
below is capable of performing four different functions.
A
Neg >

Note that key functions are color coded. The following table shows what each color
means.

Color Meaning
Orange Press B first
Red Press B first
Green Available in the BASE-N Mode only

This means that the different functions of the key illustrated above are available as
follows.

Function Availability
(-) When key is normally pressed
3y~ Following
s Following EPH
Neg In the BASE-N Mode only
® Modes

You must tell the calculator what type of calculation you want to perform before you
8

actually start. To do this, you enter the appropriate mode. There are three types of
modes: calculation modes, angle unit modes, and display modes.
To select a mode, you use the special mode menus.

M To select a calculation mode
1. Press the &8 key to display the first mode menu.

ON} COMP SD LR BASE-N

012 3

* Note that one of the menu numbers is underlined. This underline indicates the
currently selected mode.

2. Press the number key that corresponds to the mode you want to select. The
following describes each mode.

« [0 — COMP Mode
This is the COMPutation Mode. Use it to perform standard calculations, including
those that involve scientific functions. When you enter this mode, the currently set
angle unit mode (page 10) remains in effect. You are in this mode whenever the
indicator “COMP” is shown on the display.

o — SD Mode
This is the Standard Deviation Mode. Use it to perform single-variable statistical
calculations. You are in this mode whenever the indicator “SD” is shown on the
display.

* (2] — LR Mode
This is the Linear Regression Mode. Use it to perform paired-variable statistical
calculations. You are in this mode whenever the indicator “LR” is shown on the
display.

« (3] — BASE-N Mode
Use this mode to perform calculations, conversions, and logical operations that
involve binary, octal, decimal, and hexadecimal values. You are in this mode
whenever the indicator “DEC,” “HEX,” “BIN,” or “OCT” is shown on the display.

Important!

* The COMP, SD, LR, and BASE-N modes cannot be used in combination. You must
leave a mode to enter a new one.

M To select an angle unit/display mode
1. Press the key twice to display the second mode menu.

ont @ R FIX SCI NORM ENG

0123 456

* Note that one of the menu numbers is underlined. This underline indicates the
currently selected mode.

9




2. Press the number key that corresponds to the mode you want to select. The
following describes each mode.

* (0] — DEG Mode
This is the DEGree Mode, which means that the unit of angular measurement is
degrees. You are in this mode whenever the indicator “D” is shown on the display.

¢ ) — RAD Mode
This is the RADian Mode, which means that the unit of angular measurement is
radians. You are in this mode whenever the indicator “R” is shown on the display.

*[2]— GRA Mode
This is the GRAd Mode, which means that the unit of angular measurement s grads.
You are in this mode whenever the indicator “G” is shown on the display.

* (3] — FIX Mode
In the FIX Mode, the number of decimal places are FiXed at a specific number. You
are in this mode whenever the indicator “FIX” is shown on the display.
When you select this mode from the second mode menu, a prompt appears asking
“FIX 0 ~9?" Inputa number from 0 to 9 to specify the number of decimal places. The
following operation, for example, specifies three decimal places:
oog) (3]

¢ [(&] — SCI Mode
This is the SClentific Mode, in which the number of significant digits are set at a
specific number. You are in this mode whenever the indicator “SCI” is shown on the
display.
When you select this mode from the second mode menu, a prompt appears asking
“SCI 0 ~9?” Input a number from 0 to 9 to specify the number of significant digits.
The following operation, for example, specifies five significant digits:
@EE]

¢ (5] — NORM Mode
Selecting this mode exits the FIX and SCI modes (clearing any number of decimal
place and significant digit specifications), and returns values back to NORMal. You
are in this mode whenever the indicator “NORM” is shown on the display.
Note that there are actually two NORM modes: NORM1 and NORM2, which you can
select between using the procedure described on page 12.
In the NORM1 Mode, values less than 10~ and greater than 10° are displayed in
exponential format.
In the NORM2 Mode, values less than 108 and greater than 10° are displayed in
exponential format.

*[E]— ENG Mode
This is the ENGineering Mode, which you can use in combination with the COMP,
SD, and LR modes to perform calculations with engineering notation. You are in this
mode whenever the indicator “ENG” is shown on the display. For full details on using
this mode, see page 43 of this manual.
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Note

«You can use any of the modes available in the second mode menu in combination
with the COMP, SD and LR calculation modes in the first mode menu. Note thatyou
cannot use second mode menu modes in combination with the BASE-N Mode.

+ Your mode settings are retained whenever you switch power off and then on again.

@ Reading the Display
@ Display Symbols
The symbols on the display show you the current status of the calculator at a glance.

ON .EI DDEC ﬁl HEX BIN FlX OCT SCI NORM ENG

1234567898 . 12345

ON . Power is on.

Sl : B key was pressed.

: key was pressed.

D] . Angle unit = degrees

R] . Angle unit = radians

: Angle unit = grads

DEC : Decimal value input (BASE-N Mode)

HEX : Hexadecimal value input (BASE-N Mode)

BIN : Binary value input (BASE-N Mode)

oCT : Octal value input (BASE-N Mode)

FIX : Number of decimal places fixed at a specific value.
SCl : Number of significant digits fixed at a specific value.
NORM  : NORM1 or NORM2 Mode

ENG : Engineering notation mode

hyp : key was pressed.

COMP  : COMP Mode

SD : SD Mode

LR : LR Mode

BASE-N : BASE-N Mode

. Indicates displayed value is an intermediate result.

t . } : Indicates there is more information or another menu above or
below.

<+ = : Indicates that there is more data off the left or right of the display.

v : Separator for binary and octal values.

11




B Exponential Display

Calculation results are displayed up to 10 digits. Values that require more places,
however, are automatically displayed in exponential format.

(A) 102 (0.01) > x|, 1 x1= 10" —— NORM1

(B) 10~ (0.0000000001) > x|, 1xI£ 10" e NORM2
There are two types of exponential display available: NORM1 and NORM2.

To enter the NORM1 Mode, press #08 (=Rl Emy

To enter the NORM2 Mode, press BE=.
There is nothing to indicate whether you are in the NORM1 or NORM2 Mode. You
can use the following operation to confirm which NORM Mode you are in.

ON NORM1

1=20088 5.E-03| Mode:
ON NORM2

0.005| Mode:

All of the calculation examples shown in this manual are performed using the
NORM1 Mode unless specifically noted otherwise.

* Reading the Exponential Display

ON

1.2e11

Integer Exponent
— 1.2 x 10" = 120,000,000,000 (120billion)

ON

1.2e-03

T T
Integer Exponent

= 1.2x10°~0.0012

12

@ Special Display Formats

Note that special display formats are used for fractional, hexadecimal, and
sexagesimal (base 60) values.

« Fraction Display Format

ON [Example] 12
456 .12 :23. Todisplay456—2:—3—
« Hexadecimal Display Format
ON HEX [Example]
ABCDEF12 To display ABCDEF12H
=1412567278D
« Sexagesimal Display Format
ON [Example]
To display 12°34'56.78"

12°34°56.78”

* In addition, there are a number of other special symbols that the calculator uses
to represent certain operations inside of formulas. These are explained in detail
in other sections of this manual.

@ Before assuming malfunction. . .
If the calculator starts to produce strange or unexpected results, or if your calcula-
tions produce errors, you may be in the wrong mode. Use the following procedure
to get the calculator back to the its initial mode settings.
1. Press &4 (Mcl to clear all data currently stored in memory.
2. Press & (O] to enter the COMP Mode.
3. Press [©] to specify the DEG Mode.
4. Press (513 to specify NORM 1.
Next, specify the modes you need to perform your calculation and try again.

©® Contrast Adjustment
Use the following procedure to adjust the display contrast to the level you want.
@ Press ) B0 to display the contrast adjustment screen.
ON
— LIGHT DARK —

@ Press to make the display characters lighter, or = to make them darker.
@ Press (&S] to complete the procedure.

* If the display remains dim even after adjust the contrast, it may mean that battery
power is low. Use the procedures on page 14 to replace the battery as soon as
possible. 13




Power Supply

This calculator is powered by a single G13 Type (SR44 or LR44) battery. As battery
power weakens, the characters on the display become dim and difficult to read (even
after you adjust the contrast as described on page 13). When this happens, replace
the battery as soon as possible.

Important!

* Be sure to replace the battery at least once every two years, regardiess of how
much the calculator is used during that time. An old battery may leak, seriously
damaging the interior of the calculator.

* The battery that comes installed in the calculator when you purchaseitis for factory
test purposes, and so it may not provide a full service life.

* All data stored in the memory of the calculator is lost when you replace the battery.
Be sure to make a note of any important data before you replace the battery.

M To replace batteries

1. Press &) O to switch power off.

2. Remove the screws that hold the back cover in place, and then remove the cover.

3. Remove the old battery by turning the battery compartment face down and lightly
tapping the calculator.

4. Wipe off the surfaces of a new battery with a soft, dry cloth, and install the battery
with its positive (+) side facing up (so you can see it).

5. Replace the back cover and secure it in place with the screw.

6. Press to switch power on.

Note

The calculator automatically resets its memory whenever batteries are removed for
longer than two or three minutes. The following are the initial settings of the calculator
whenever its memory is reset.

14

« COMP Mode

* DEG Mode

« NORM1 Mode

« Dec (for BASE-N Mode)

» Variable memory cleared

« Ans memory cleared

¢ CALC memory cleared

« Input buffer cleared

» Maximum (darkest) contrast setting

Important!

If you allow battery power to drop too low, memory contents may become corrupted

or lost completely. Be sure to replace the battery as i i
¢ > SO
O i aim. ry on as you notice the display

« Always be sure t h - . .
see it);. 0 load the battery with its positive (+) side facing up (so you can

« Never try to charge the battery, take it a i
i s part, or allow it to become shorted.
batteries away from flame and direct heat at all times. e Keep

. Keep batteries out of the each of small children. | wallowed, consult wit your
. If swall
pnysiciar 1med ately' ‘

® Auto Power Off Function
To conserve power, the calculator automaticall i i i

/e pC s y switches itself off automatically if
key operation is performed for about six minutes. Data stored in memory and )r:ogce)

settir gs are retained even when power is switched off by this functior To restore

15




Before Beginning Calculations....

@ Inputting Calculations

When you are ready to input a calculation, first press [AC] to clear the display. Next,
input your calculation formulas exactly as they are written, from left to right, and press
[EXE to obtain a result.

W 2x(5+4)+3=
= OB

HEaoEE (2x(5+4)+3_ ‘

EXE] [

@ Calculation priority sequence

This calculator employs true algebraic logic to calculate the parts of a formula in the

following order:

@ Coordinate transformation / integration
Pol (x, y ), Rec (r, 8)

@ Type A functions .
With these functions, the value is entered and then the function key is pressed.
x2,x7", x},°*”, ENG symbols

® Power / root
x0F

@ Fractions
a*

(® Abbreviated multiplication format in front of &, memory or parenthesis
2r, 5x, 7R, etc.

® Type B functions
With these functions, the function key is pressed and then the value is entered.
vV~ 3, log, In, e%,10%, sin, cos, tan, sin™', cos™, tan™, sinh, cosh, tanh,
sinh-', cosh-, tanh™', (-), parenthesis, (following in BASE-N calculations only)
d, h, b, o, Neg, Not

(@ Abbreviated multiplication format in front of Type B functions
2V/3, A log2, etc

Permutation, combination
nPr, nCr

@x, +

+ =
@ and
@ or, xor, xnor
*When functions with the same priority are used in series, execution is performed
from right to left
[eInV120 * eX{In(VT20)}]
16

6. ]

:I BASE-N calculations only.

* Otheryvise, execution is from left to right.
* Anything contained within parentheses receives highest priority.

2+3x(log sin2n? +6.8)=22.07101691(in the “Rad” mode)

@® Number of stacks

This calculator uses amemory known as a “stack” f

: or temporary storage of low priori
numeric vglues and commands (functions, etc). The numeric valu?e stack r?as 1t())l
|evgls, while the command stack has 24. If a formula exceeds the stack space
available, a stack error (Stk ERROR) message appears on the display.

2x((3+4x(5+4)+3)+5)+8=14

HIRLAIEL

Numeric stack value Command stack

000
INITIFNITIY

- | N | o | | e N
X+~ x

* Calculations are performed in sequence, wi i fori
e pel , with the highest priority operation fi
Once a calculation is executed, it is cleared from the stack‘.) 'y operation st

[ ) Numbelj of input / output digits and calculation digits
The allowable input / output range (number of digits) is 10 digits for a mantissa, and

2 digits for an exponent. Calculations are i i i
' . performed inte i
mantissa and 2 digits for the exponent. rally wih 12 digit for the

17




3x105+7=

E B E D B8 r . \
42857.14286
o = o e ‘7 0 14285711

=& B
Once a calculation is complete, the mantissa is rounded offto 1 0 digits and displayed.

3x10°+7=
== l—' 42857 14286]
HEEEE D EE l: 014286—|

©® Overflow and errors
Exceeding a specified input or calculation range, or attempting an illegal input
activates the Error Check function which causes an error message to appear on the
display. Further operation of the calculator is impossible while an error message is
displayed. You can clear the Error Check by pressing the key.
The following operations cause the Error Check function to activate.
« When any result, whether intermediate or final, or any value in memory exceeds
+9.999999999 x 10% (Ma ERROR).
« When an attempt is made to perform a function calculation that exceeds the input
range (Ma ERROR) (see page 69 ~ 71).
« When anillegal operation is attempted during statistical calculations (Ma ERROR).
For example, attempting to obtain X or xon without data input.
« When the capacity of the numeric value stack or command stack is exceeded (Stk
ERROR). For example, entering 23 successive 3, followed by 2 (1 3[xX1 4.
« When an illegal input is attempted (Syn ERROR). For example, 5 .

Most of the calculator's keys are inoperative while anerrormessage isdisplayed. You
can resume operation using one of the two following procedures.

* Press the key to clear the error and return normal operation.
« Press &= or&Jto display the error (see Error position display function on page 33).

@ Input capacity
This calculator features a 79-step area for calculation execution. One function
comprises one step. Each press of numeric, or (8, (=1, X3, and (=3 keys requires

one step. Though such operations as & ( ) key) require two key operations,
they actually comprise only one function, and, therefore, require only one step. These

18

steps can be confirmed using the cursor. With e
S moves on ston, ach press of the or key, the
Input is limited to 79 steps. Usually, the cursor is
g g represented by a blinking “_”,
gnge theZ:Ird ,st?p is rﬁached, the cursor changes to a blinking ly Ifthe “':?ap_péggst
uring a calculation, the calculation ivi i
ahiiohing should be divided at some point and performed
“When numeric values or calculation command i
S s are input, they appear i
from the left. Calculation results, however, are displayed frorz,r tr?g ri?;h(:mhe dioplay

@ Editing calculations

The following procedures show how to edit calculations on the display. You can use
t:ese Iprolc? ures before you execute the calculation or after you obtain the result of
the calculation. Use the (&) and (53 keys to move the cursor to the position of the edit
and perform one of the operations described below. ’

B To change a step

Use the (&) and (53 keys to move th
snolcable kay, % € cursor to the step to be changed, and press the

159 Tochange an input of cos60 to sin60:

f]@ ]Qs 60_ 1
(=) (&) &
- @s 60 —’

[sin 60 ]

After you edit a calculation, you can execute it i i
s ute itimmediately by pressin or
© 0
use the key to move the cursor to the end of the calculation for f?mher ixpﬁtcan

B To delete a step

Use the and keys to move the ¢
2 ursor to the step to be
key. One step is deleted each time you press .p deletedand press the

To correct an input of 369 x x 2 to 369 x 2:

e E [369 ‘
i369xx2_ —’
x2

19




M To insert a step
Use the =) and =3 keys to move the cursor to the position of the insertion and press
@ followed by RS . Each time you do this, a 1-step space is created.

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

@EEE [2.362 ‘
b.ssz— J
B IS l%ﬂssz ‘

(s (sin 2.362 J

+The space created by the B [ operation is indicated by «T 3 *onthe display. The
function or value that corresponds to the next key you press is inserted at the location
of the “L 2. To exit the insertion without inputting anything, either move the cursor,
press B [S) again, or press BXE .

Even after the EXB key has been pressed to calculate a result, it is possible to use this
procedure for correction. Press the (E] key to move the cursor to the place where the
correction is to be made.

® Memory

This unit contains 9 standard memories. There are two basic types of memories,
“Variable” memories, which are accessed by using the & and keys in
combination with the 9 letters of the alphabet, and “Independent” memories, which are
accessed by using the (%], , M, and (M keys.

Contents of both of the variable and independent memories are protected even when
the power is turned OFF.

* The variable memory and independent memory utilize the same memory area “™m.

M Variable memories
Up to 9 values can be retained in memory atthe same time, and can be recalled when
desired.

Inputting 123 into memory “A”:

123 J‘

123_

20

ST0) I
A= |

Result displayed in ap-

proximately 0.5 seconds.

I 123.]

| |
RCL

A= |

Result displayed in ap-
proximately 0.5 seconds.

| 123.

When formulas are input, the result of the formula’s calculation is retained in memory.
€8  Inputting the result of 123 x 456 into memory “B”:
123 456

|123x456_ '

B= |
Result displayed in ap-
proximately 0.5 seconds.

1 seoss.‘

If a variable expression is entered, the expression is first calculated according to the
values ‘stored |n.the variable memories used in the expression. The result is then
stored in the variable memory specified for the result.

Inputting the results of A x B into memory “C”:
(LPEA (ALPRA

l AxB_ ‘

c= |
Result displayed in ap-
proximately 0.5 seconds.

I 6898824.‘

21




* Syn ERROR is generated when an attempt is made to input a substitution formula
(such as C = A x B) or multistatements (such as A x B : C x D), and the existing
memory contents are retained.

When input is made in a format such as “X = log2”, where the variable is equal to the
formula, the results of the calculation are input into the specified memory.

“:» Executing “X = log2”

(S P (X)) W (=] (o) 2 [X:Iogi_ 1
- |
Eroimalaly 0.5 soconds.

‘ 0.3010299957]

*In the SD mode, variable memories A,B and C are used as statistical memories.
In the LR mode, variable memories A, B, C, D, E, and F are used as statistical
memories. These variable memories cannot be used simultaneously while making
statistical calculations.

M Independent memories
Addition and subtraction (to and from sum) results can be stored directly in memory.
Results can also be totalized in memory, making it easy to calculate sums.

Inputting 123 to Independent memory:

&1123 l123 4'

123.
Recall memory data.

L |
e e il

Result displayed in ap-
proximately 0.5 seconds.

T ]
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Add 25, subtract 12.
25 12 (=) ‘

12J

(Perssing 25 (=3 12 ] provides
same result.)
Recall memory data.

B }

e i

Result displayed in ap-
proximately 0.5 seconds.

[ 136J

*To clear memory contents, press &) (Ml EXE or (O] Ear ] .
* Addition / subtraction to or from sum in memory cannot be carried out with s
and () keys in SD mode and LR mode.

(Bcd (M)

Important!
« Difference between &) B9 (M) and , 6 (M)
Both ™M) and (], B8 (M=) can be used to input results into memory, however
when the ™M) operation is used, previous memory contents are cleared.
When (%) , B (M3 is used, value is added or subtracted to or from present sum in
memory.

@ About the multiplication symbol
Since this calculator lets you enter calculations as they are written, you can omit the
multiplication symbol in the following cases:

« In front of Type B functions (page 16) and coordinate transformation functions.
2sin30, 10log1.2, 2 \/5 2Pol(5, 12), etc.

« In front of constant, variable, or memory names

Gl 2, 2AB, 3Ans, efc.

« In front of an open parenthesis.

3(5+6),(A+1)(B-1), etc.

23



Manual Calculations

@ Basic calculations
M Arithmetic operations

« Arithmetic operations are performed by pressing the keys in the same order as

noted in the formula.

« For negative values, press [ED before entering the value.

calculated to 12 digits. |

Example Operation Display
23+4.5-53=—25.5 23@4.5=5368E -255
56%(—12)+(-25) 56001 2(XED2.588 268.8

=268.8
12369x7532x74103= 1236903
6.903680613x1012 7532x1741036€ 6.903680613e12
(6903680613000)
(4.5x1 075)x(-2.3x1 0779 4.588975x1E)
=—1.035x103 2.3E0ED796E -1.035e-03
(-0.001035) (NORM 1 mode)
(2+3)x1 02=500 [M2E3M1EP2EE 500.
*The correct answer cannot be derived by entering
023 3JE@ 2. Be sure to enter (X3 1 between
the C1J and B in the above example.
(1x105)+7=14285.71429 1B05E 788 14285.71429
(1x1 05)+7-14285 188527
=0.71422857 1428568 0.7142857

* Internal calculations are calculated in 12 digits for a mantissa, and the result
is displayed rounded off to 10 digits. Internally, however, the mantissa is
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« For mixed basic arithmetic operations, multiplication and division are given priority

over addition and subtraction.

Example Operation Display
3+5x6=33 35166 33.
7x8—4x5=36 7G38(=4(x 1568 36.
142—-3x4+5+6 12

=6.6 3x14(=15(16E8 6.6
@ Parenthesis calculations

Example Operation Display
100—(2+3)x4=80 100=02F3Mx)4EE 80.
2+3x(4+5)=29 23131041568 29.

* Closed parentheses occurring immediately before
operation of the EXB key may be omitted, no matter
how many are required.
(7-2)x(8+5)=65 [ [M7E20MsE588 65.
* A multiplication sign 3 occurring immediately
before an open parenthesis can be omitted.
10—{247x(3+6)}=—55 l 10=0023 7003688 -55.
* Henceforth, abbreviated style will not be used in
this manual.
2L§'+_4 =(2x3+4):5=2 | (D2X3DADEI5EE 2.
_5x6+6x8 -0.8125 [O536H6x18(=
15x4+12x3 [M15634F1213(DE 0.8125
(1.2x10"9)—{(2.5x1029) 1.280919(=)(012.56®
3
X W}=4'5X1 o8 20x13(=]100(D&E® 4.5e18
6
v =0.3 6ED4xI5(EE 0.3
* The above is the same as 6 (=] 4 (=] 5 ExE.
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W Parcentage calculations

Example Operation Display
* Percentage 1500xJ256A (%] 375.
25% of $1500.00
e Premium 350031 S\EE 4025.
15% increase from
$3500.00
e Discount 47501460 %= 4560.
4% discount from
$4750.00
* Ratio 750125065 %] 30.
75 is what % of 2507
*Ratio of change 141(=312060%] 17.5
141 is an increase of
what % from 120?
240 is a decrease of 240(=3300&A%] -20.
what % from 3007
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H Setting the Number of Decimal Places, the Number of Significant
Digits and the Exponential Display Type

All of the following procedures are performed starting from the second mode menu.

To display the second mode menu, press the K% key twice.

To set the number of decimal places

1. Display the second mode menu.

2. Press (3.

3. Input a number in the range of 0 to 9 to specify the number of decimal places you
want to use. When you do, the indicator “FIX” appears on the display.

5 To display the result of 123 x 456 to two decimal places.

m 1235 T
456 E8 56088 .
ione] (woDe] ONt B [ [ FIX SCI NORMENG

012 3 456
= ON

FIX 0~9?
= ON m FIX
56088.00

To set the number of significant digits.

1. Display the second mode menu.

2. Press (4.

3. Input a number in the range of 0 to 9 to specify the number of decimal places you
want to use. When you do, the indicator “SCI” appears on the display.

*To specify the number of decimal places to 10 digits, input 0.
EETD  Todisplay the result of 123 x 456 to three significant digits.
1231456 [on ®m

EXE 56088.
fioog] ONt @ @ [@ FIX SCI NORMENG
0123 456
=@ "ON
SCl 0~9?
ON M scl

5.61E04

* Once you set the number of decimal places or the number of significant digits, the
settings stay in effect (even when power is switched off) until you clear them by
selecting the NORM Mode. 27




To set the exponential display
1. Display the second mode menu.
2. Press (5.
3. Press (11 to select the NORM1 Mode, or (2] to select NORM2.
« In the NORM1 Mode, values less than 10~ and greater than 10° are displayed in
exponential format.
« In the NORM2 Mode, values less than 10 and greater than 10° are displayed in
exponential format.

To change from the NORM1 Mode to the NORM2 Mode in order to view
the result of 1 + 500

m1E=500 o

BB 2.E-03

Ho0E) oog) ONt [ G (@ FIX SCI NORMENG]
012345 6]

=

ON
NORM 1o0r2?
= ON M

0.002

« Even after you set the number of decimal place or the number of significant digits,
the calculator still stores values internally with a 12-digit mantissa and a 10-digit
exponent. To round the current internal value in accordance with FIX and SCI
settings, press ) Bnd,

« You can shift the decimal point of the displayed value three digits left and right using
51 €56 and &) ).

« The above settings are not applied in the BASE-N Mode.
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Example Operation Display
100+6=16.66666666""- 100=06EE€ 1 6.6':(3966667
(Four decimal places specified.) BEWE(E](4] 16.6667
(Specification cancelled.) BE#RS1(T] 16.66666667
(Five significant digits specified.) EBEB(2](5] 1.6667e01
(Specification cancelled.) W88 E](1) 16.66666667
*Values are displayed rounded off to the place specified.
1+1000=0.001(With NORIM1 specified.) 1Z]11000E8 1.e-03
=1x103  (NORM2 specified) WBmRE]E] 0.001
*The NORM1/NORM2 specification remains in effect
until you change it.
200+7x14=400 20020701428 ix 400.
(Three decimal places specified.) EEIEE]E] 400.000
(Calculation continues with 10 digits.) 200(=17Ex8 I:lx28.571
[E3) 28.57?:4'1)(2857x_
1466 400.000
If th% san}e calculation is performed with the specified
digits: FIX
number of digrs 2001768 28571
(Value stored intemally cut off at specified decimal place. )&iRnd . 28.571
X
[E3] F2|§.571 X_
146€ 399.994
(Specification cancelled.) oo (S](1T) 399.994
123mx456=56088m 123(x1456E€ 56088.
=56.088km €5 ) 56.088e03
789x0.96=74.88¢g 78(x10.96E 74.88
=0.07488kg G 0.07488e03
29




B Memory Calculations

Variable memories

* The 9 variable memories can be used for storage of data, constants, and any

other numeric value.

Example Operation Display
193.2+23=8.4 193.260(A12)23EE 84
193.2+28=6.9 [FE(AT=128EXE 6.9
193.2+42=4.6 EUAT428E 4.6
9x6+3 -1.425 9(x16(+)3EE(E) 57.
(7-2)x8 [O7=12Mx)86mEm@C] 40

Y e e e 1.425
*The same result can be produced by entering 9 &=
6@3IMEmMO7=201X 8 mes.

Independent memory

 Values can be_directly added to or subtracted from memory. You can view the
result of each individual calculation and accumulate a grand total in the

memory.
Example Operation Display

() 0.
23+9=32 23119 32.
53-6 =47 53(=)6M] 47.
—)45x2=90 45(x]12mm(M]) 90.
99+3=33 9913 33.
22 RCO (M) 22,

Note that and (M) are u§ed in place of EXB.
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@ Special Functions

g Answer function
The Answer function stores the result of the most recent calculation. Once a numeric
value or numeric expression is entered and EX8 is pressed, the result is stored by this

function.
To recall the stored value, press the &nsl key. When is pressed, “Ans” appears on

the display along with the Answer function value. The value can be used in
subsequent calculations.
« gince the “Ans” function works just like any other memory, it will be referred to as
“Ans memory” throughout this manual.
i} 123 +456 =579
789 - 579 =210

A1 123[F1456EE \

579.J

789109 | 789-Ans_ ]

= r 210. ‘

Numeric values with 12 digits fora mantissa and 2 digits for an exponentcan be stored
in the Ans memory. The Ans memory is not cleared even if the power of the unit is
turned OFF. Each time EX is pressed, the value in the Ans memory is replaced with
the value produced by the new calculation. When execution of a calculation results
in an error, however, the Ans memory retains its current value.
* Contents of Ans memory are not altered when o (o=A~F, M, X, Y) is used to
recall the contents of a variable memory.
« The Ans Memory can be used just like any other variable memory. You can include
it inside of a calculation, and the multiplication operator is not necessary following
(Rns).

H Continuous calculation function

Even calculation are concluded with the EX8 key, the result obtained can be used for
further calculations. Such calculations are performed with 10-digit mantissa of the
displayed value.

1+ 7 = continuing x 3 =

1=7
r 0. 142857142&,
(Continuing) (X113 [0 .1428571429x3 l
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r

Exg

0.428571 42& ;

‘I\’}\i_s function can be used with Type A functions (x2, x~, x/, see page 16), +, —, », '
vV ,and "

g Error position display function

Whenan ERROR massage appears, press &l or =1to display the calculation with the
cursor locatedatthe stepthatcaused the error. You can also clearan error by pressing
and then reenter the values and formulas from the beginning.

GZED 14+ 0x2.3 mistakenly input instead of 14 + 10 x 2.3;

M Replay function

This function stores the latest formula executed. After execution is complete, pressing
either the or key will display the formula.

Pressing (2] will display the formula from the beginning, with the cursor located under
the first character. Pressing (=] will display the formula from the end, with the cursor

located at the space following the last character. After this, use = and to move

the cursor, to check the formula. You can edit numeric values or commands for

subsequent execution.

123 x 456 = 56088

1230045688 | 5608811
=]
= L123x455 W ‘
W 4.12 x3.58 + 6.4 = 21.1496
4.12x358-7.1= 7.6496
4.12 3.58
0 6.458 ’ 21.1496]‘
[4.12x3.58+6.4_
‘4.12x3.5816.4 4]
=7.1
‘4.12x3.58-7.1_ I
EXE
Lﬁ 7.6496|
* As with the number of input steps (see page 18), the Replay function can accept
input of up to 79 steps.

* The contents of the Replay function memory are cleared whenever you change
from one mode to another, execute new formula, press and turn the power off.
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AI14=20x12.3

EXE
= (or (&)

L

[14+o;2.3 |
T

Cursor indicates where error is generated

Iﬁﬂ:ﬂb& .3 ’

‘
3 . 22
- Multistatement function

« The multistatement function available in formula memory function calculations can
also be used in manual calculations.

« With the multistatement function, multiple statements are linked together with a
colon ( &% (< ) separating them.

« Pressing the key after a multistatement is entered causes the entire chain of
statements to be executed from left to right.

EED e9x123=8487

123 + 3.2 = 38.4375

Ma ERHOR‘

(&) &3 s 1

12 3 & B9 (A] ‘ —’

6.9 ) mw (A] 6.9xA:A+3.2

7w

=3.2 Appears on display when " @ "is used.

EXE] ‘ [Disp]
848.7

I 38 .437;'

*Consecutive calculations contained in multistatements cannot be performed.
123 x 456 : x5

L Invalid
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@ Scientific function calculations
B Trigonometric functions and inverse trigonometric functions ‘
Be sure to set the unit of angular measurement before performing trigonometric
function and inverse trigonometric function calculations.
« The unit of angular measurement (degrees, redians, grads) is set by pressing o
followed by a value from (@ to (23 .

(90° = % radians = 100 grads)

« Once a unit of angular measurement is set, it remains in effect until a new unit is

et h i itched OFF
Settings are not cleared when power is swi F. ‘
« This operation is invalid in the BASE-N mode. When in the BASE-N mode, make

setting after pressing followed by (@7 .
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ﬁmple Operation Display
sin63°52'41"= o o () —“ o]
0.897859012 En63C152641E9EE 0.897859012
cos (%rad) =05 RERE T “[] ”
SOENEIEEE 0.5
tan(-35grad)= B[
—-0.6128007881 ([E(ED35E8 —-0.6128007881
2 ¢ 8in45°xc0s65°= e (0] “[] ”
0.5976724775 2(x](sin) 4 5(x (e8] 6 5658 0.5976724775
1 Cap be
cot30°= W omitted.
=1.732050808 1=n306E 1.732050808
§i 1 T o
cos<3 rad)_cos(1t/3rad) L
=2 1EEEO#E@EIEIMES 2.
o1 S P
cosec30 sin30° =2 B o (0] — “ o]
1=6n3088 2.
sin~10.5=30° EEn0. 560 30.
(Determines x for sin x = 0.5)
Can be entered as .5
2
cos 12 = R [
0.7853981634rad EREs O 20088 0.7853981634
=7 rad e 0.25
tan~10.741= o (0)— “ o] *
36.53844577° Etan0.74168 36.53844577
=36°32'18.4" FES 36°32'18.4”

* If the total number of digits for degrees / minutes / seconds exceeds 11 digits, the high-order
values (degrees and minutes) are given display priority, and any lower—order values are not
displayed. However, the entire value is stored within the unit as a decimal value.

2.5x(sin"10.8~ 2.5 [MEAEmI0.8(=)
c0s7'0.9)=68°13"13.53" &0, 9(DBEFER 68°13'13.53”
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B Logarithmic and exponential functions

« The following operation is invalid in the BASE-N mode. When in the BASE-N
mode, carry out calculation after pressing followed by .

5.62-3=52.58143837

Example Operation Display )
log1.23(logi01.23)= E31.23688 0.08990511144
8.990511144x1072
In90(loge90)= J90EE 4.49980967
4.49980967
log456+In456= fee)456(=1( 456 EE 0.4342944819
0.4342944819
(log/In ratio = constant M)
4=64
x.Jog4=log64
=23t = )6 4=IEBAEE 3.
10"-23=16.98243652 Eie’1.2388 16.98243652
(To obtain the anti-logarithm of common logarithm 1.23)
¢+%=90.0171313 \ EFEz4.568 90.0171313
(To obtain the anti-logarithm of natural logarithm 4.5)
10%e ¢4+1.2 ¢ 1023= FRE94 5 ER eI 4]
422.5878667 1.2XE©I2.36E 422.5878667
(-8)4=(-3)x(-3)x (OEN3DED4EE 81.
(=3)x(—3)=81
—34=—(3x3x3x3) [E30D4EE -81.
=-81

5.6072.388

123(=1237 )= 7EEI1 238 1.988647795
1.988647795

(78-23)712= (078123 3E]

1.305111829x1072" 128 | 1.305111829e-21
2+3x¥64-4=10 2(H13X13ENI64(=I4EE 10.
* x¥and XV~ given calculation priority over x and +.
2x3.4(+67)=3306232.001 2(J3.40(05(116.7

e 3306232.0M

52.58143837

g ~erforming hyperbolic and inverse hyperbolic functions

» The following operation is invalid in the BASE-N mode. When in the BASE-N
mode, carry out calculation after pressing ¥ followed by (TJ .

0.2231301602
=15

(Proof of coshx # sinhx = ¢™)

sinh~130=4.094622224

cosh™! (%)

=0.7953654612

tanh0.88 _
-tant> 088 _

0.3439419141
sinh~'2xcosh™"1.5=
1.389388923
(20 _1(4
12 14
sinh (3 )+tanh (5 )
=1.723757406
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(continuing)

(n])(AnsEXE

Fysl R i) 3 0EE

FypER eesI()2 0001 5 EXE

Determine the value of x when tanh 4x = 0.88

fysEman]0. 881468
(yp) ) sin) 20 )yl i)
Ees11.56E

FyeEm (023N ERE

EAEn(4=500]ExE

Example Operation Display
5inh3.6=18.28545536 fys)(sin) 3. 6 EXE 18.28545536
cosh1.23=1.856761057 Fypcos] 1. 2368 1.856761057
tanh2.5=0.9866142981 ByB(an)2. 5ExE 0.9866142981
cosh1.5-sinh1.5= Fypess) 1. 5(=)fwe(sin) 1. 5Ex8 0.2231301602

-15

4.094622224

0.7953654612

0.3439419141

1.389388923

1.723757406
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M Other functions (V,

« The following operation is inv:
mode, carry out calculation aftel

x2,x7, x!, 3", Ran#)

alid in the BASE-N mode. When in the BASE-N
r pressing & followed by @.

Example Operation Display
J2+/5=3.65028154 2588 3.65028154
(-3)2=(-8)x(-3)=9 MEIDEES 9.
—32=—(3x3)=—9 B3 -9.
22,32442,152=54 I3 FIE A4S TIEE 54.
1 12 (D3EmEEEEE
%_ % 12.
8!(=1 X2XBXoeeeeX8) 8EHXNEE 40320.

=40320

3/36x42x49=42 EREA36(x0420

4911EE 42.
Random Number generation

g}s}g;c:groa;gg;n number from - 0.792

[132-524 [32+42=17 DM13EESED

FEOOEELE
DesE 17.

J 1-sin240°= ror: T [ D

0.7660444431 OO1EMEN 400G
=c0s40° es 0.7660444431
(Proof of cos = V1-sin%) (Continuing)  EREsIEsEE 40.

;—| + —1—,+ %ﬂ» ;—, - I EEAEREEEIE

H . . . l

0.5430803571 FEEEE8ERENEIIEE 0.5430803571

1
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@ Coordinate transformation

« Your scientific calculator lets you convert between rectangular coordinates and
polar coordinates.

*Rectangular coordinates

Y P(xy)
y
0 X

*Polar coordinates

Pol

Rec

« Calculation results are stored in variable memory X and variable memory Y.
Contents of variable memory X are displayed initially. To display contents of

memory Y, press .

X Y
Pol r 0
Rec| x y

« With polar coordinates, 6 can be calculated within a range of —180°< 6 = 180°.
(Calculation range is the same with radians or grads.)

«» The following operation is invalid in the BASE-N mode. When in the BASE-N
mode, carry out calculation after pressing ¥ following by (GJ.
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Example Operation Display
If x= 14 and y =20.7, what EE(0] " [1]”
are rand 6 °? EE14W(]20.7(10
BB 24.98979792(r)
(Continuing)
55°55’42.2°(0)
If x=7.5 and y = —10, what EESR
are rand 6 rad? @7, 5ERCIE1 00D
B8 12.5(r)
(Continuing) -0.927295218(0)
If r=25and 8 =56°, what EmgE 0] B]”
are x and y? G =g 2 5mm 156 (1)
13.97982259(x)
(Continuing) 20.72593931( y)
lf r=4.5and 6 =% nrad, o A R
what are x and y? BETR=34. SRR I T1202)
3OEEDDES —2.25(x)
(Continuing)  ®OYE | 3.897114317(y)
40
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g Permutation and combination
« Total number of permutations « Total number of combinations
n!
nPr=—"tr
(n—r)!

» The following operation is invalid in the BASE-N mode. When in the BASE-N
mode, carry out calculation after pressing & followed by (@7 .

Example Operation Display

Taking any fourout of tenitems
and arranging them in a row,
how many different arrange-
ments are possible?

10&FRPI4EE 5040.

10P4=5040

Using any four numbers from 1
to 7, how many four—digit even
numbers can be formed if none
of the four digits consists of the
same number?

TR 43I TEE 360.

(—g- of the total number of
permutations will be even.)

3
7Pax 7 =360

If any four items are removed
from a total of 10 items, how
many different combinations of
four items are possible?

10C4=210

10&HRc14EE 210.

If 5 class officers are being se-
lected for a class of 15 boys
and 10 girls, how many combi-
nations are possible? At least
one girl must be included in
each group.

25&Akcd5(=11 5EmRc)5EXE 50127.

25C5—15C5=50127
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M Fractions
« Fractions are input and displayed in the order: integer, numerator, denominator,

Example Operation Display
2yt 13 26805 ) 36501 B4 6 3.13.20,
-3.65 (Conversion to decimal) &858 3.65
* Fractions can be converted to decimals, and then converted back
to fractions.
3430811 (Roduced 3EE4 56687850 8.11.13,
(Continuing) 115.13.

* Fractions and improper fractions which can be reduced become
reduced fractions when the calculation command key is pressed.
Press to convert to improper fraction.

1 1
2578 " 4572
=6.066202547x10~4 1262578(H)160E45726E | 6.066202547—04
. — (NORM mode)

* When the total number of characters, including integer, numera-

tor, denominator and delimiter mark exceeds 10, the input

fraction is automatically displayed in decimal format.
1x05-025 1682601568 0.25
* Calculations containing both fractions and decimals are calcu-

lated in decimal format.
1 x(-i ) 541 1E1 3] 4E85(=15

3 5/ 6~ 10 b6 ExE -1,1.10.
11,11 13 128620501 68 3 ()1 B0 4 (X

2737475760 1568 13.60.
1
%:15 (1 92T 3EE 1.6.
1 5
1.1 =1 12880165 31 2 4(DEE 1.5.7.
3ty 7 |

* When parentheses are used in numerators or denominators, it
is possible to carry out fractional calculations.
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¢ Engineering Calculations and Engineering Display Sym-

pols
This calculator provides engineering symbols tha.t let you pen‘orm engineering
calculations. The results of engineering calculations are also displayed using
engineering symbols.
g To input engineering symbols
To input an engineering symbol, press to display the first engineering symbol
menu-

MENY ON

¥
1. p 2.m 3.k 4.M

Input the value that corresponds to the symbol you want to input. The symbols on this
menu have the following meanings.

o This is the symbol for “micro”, which is equivalent to 107.
2m This is the symbol for “milli”, which is equivalent to 10-°.
3k Thisis the symbol for “kilo”, which is equivalent to 10°.
BIM This is the symbol for “mega”, which is equivalent to 10°.

Press ¥4 again to display the second
engineering symbol menu.

ON*

1. p 2.n 3.G 4.T‘

This is the symbol for “pico”, which is equivalent to 10-'2.
This is the symbol for “nano”, which is equivalent to 10°.
[B]G Thisis the symbol for “giga”, which is equivalent to 10°.

[T Thisis the symbol for “tera” , which is equivalent to 10'2.

« In the SD and LR Modes, the above engineering symbol menus appear after the
statistical calculation menus.
« The above menus are not available in the BASE-N Mode.

B To enter the ENG Mode

When you want to display the resuits of your calculation using engineering symbols,
you must enter the ENG Mode as shown below.

(e
[n

1. Press oo @8 to display the second
mode menu.

2. Press (€] to enter the ENG Mode.
When you do, the indicator “ENG”
appears on the display. =

*To exit the ENG Mode, repeat the above procedure.
*Inthe ENG Mode, the calculator automatically selects the engineering symbol that
allows use of a value within the range of 1 to 1,000. 3

ENG}




s

* You can shift the decimal point of the displayed value three digits left and right using
[ENa) and G (&)

Example Operation Display
999 K(kilo) + 25 K(kilo) (6] “ENG”
=1.024 M(mega) 999Eeu(3](+]
2503 )EXE 1.024M
R(E) 1024000.
o g (5] - “ENG”
100 m(milli) x 5 w(micro) 1008=0(2](x]
= 500n(nano) 5@EuEE 500.n
e o0E) (6] 5.e-07.
e (5] —“ENG”
9 +10 = 0.9 = 900(milli) I=10Ee 900.m
0.9
) (Be) 0.0009k
[P ENg) 0.9
900.m
EREY 900000..
900.m
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Octal, Decimal, and Hexadecimal Calculations

Yyou can perform any of the following binary, octal, decimal, and hexadecimal
calculations in the BASE-N Mode.

» Base conversions

. Calculations involving negative values

» Addition, subtraction, multiplication, division

« Logical operations

Note that you cannot use scientific functions in the BASE-N Mode, and that all values
are treated as integers. This means that you cannot use values that have fractions
or exponents. Fractional parts of calculation results are cut off.

To input the default number base
Usethe following keys to specify a default number base. This default base is applied
whenever you input a number in the BASE-N Mode without specifying its base.

. BN - binary (base 2)

»Ge1 - octal (base 8)

629 - decimal (base 10)

« & - hexadecimal (base 16)

To specify the number base for a specific input
Use the following key operations to specify the number base for a specific input. This
pase overrides the default number base.

« & (8] <value> - binary (base 2)

« @A (] <value> - octal (base 8)

« @A (@) <value> - decimal (base 10)

o ) <value> - hexadecimal (base 16)

Negative Values and Logical Operations

To input a negative value
First press Bed and then input the value. Note that the calculator uses the correspond-
ing twos complement for negative binary, octal, and hexadecimal values.

To input logical operators
To input an logical operator, press ¥4 to display the first logical operator menu.

ON{ !
1.and 2.or 3.Not |

Input the value that corresponds to the operator you want to input. The operators on
this menu have the following meanings.

[1]and This is the AND operator.

[2] or This is the OR operator.

[3] Not This is the NOT operator.
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If the operator you want is not on this display, press W again to display the secong

logical operator menu.
ON *
1.xor 2.xnor

Input the value that corresponds to the operator you want to input. The operators op
this menu have the following meanings.

[1] xor This is the XOR (exclusive or) operator.

[2] xnor  This is the XNOR (exclusive nor) operator.

* You can switch back to the first menu from the second menu by pressing G #&g,

About number systems
The following table shows the values that comprise the different number systems,

Base Valid Values

Binary 0,1

Octal 0, 1,2, 3,45,6,7

Decimal 0,12 3,45,6,7, 8,9

Hexadecimal 0,12 3,4,5,6,7,8 9 A B CDEF

* To input a value that is not include in the currently set default number base, you
must specify a different base using 8 plus (8], (2], (d, or[(R]. Otherwise, an error
(Syn ERROR) occurs.

¢ Binary, octal, decimal and hexadecimal Base Display PlacQ
values are treated as 32-bit values. The -
table to the right shows the number of Binary 16
display places used forthe result of BASE- Qctal 11
N calculations for each number base. Decimal 10
Hexadecimal 8
* The table to the right shows the keys you |Character Key | Display
should use to input the alpha characters re- (@) A
quired by hexadecimal values.
(=) 1B
(FvB) C
0] () D
(E] (o)) E
=) F
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calculation Ranges in the BASE-N Mode

The following are the calculation ranges for each of the number bases in the BASE-
N Mode.

Binary Positive : 011111111111111111111111111111112x20
Negative : 11111111111111111111111111111111 2 x
2 10000000000000000000000000000000
octal Positve : 1777777777772x20
Negative : 3777777777772x220000000000
pecimal Positive : 21474836472x20
Negative : —12x2-2147483648
Hexadecimal ~ Positve : 7FFFFFFFz2x20
Negative : FFFFFFFF2x280000000
@ Binary Block Display

32-digit calculation results in the Binary Mode are displayed as two blocks of 16-digits
each.

Block 2 Block 1
1000011101100101|0100001100100001

——— 16-digits ———»e———16-digits ——»|
« 32-digits >

Use the key to switch between blocks 1 and 2. The « and — indicators in the
upper corners of the display show you which block is currently being displayed.

To display the binary value: 10000111011001010100001100100001,,,

ON DEC ‘
BN [ON BIN ‘
1000011101100101 ON « BIN ‘
0100001100100001 100001100100001_
EXE ON« BIN

‘ 0100001100100001
ON JBIN >

‘ 1000011101100101
ON « JBIN

l01000011001 00001
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@ Binary, octal, decimal, hexadecimal conversions

There are two ways to perform reciprocal binary, octal, decimal and hexadecimal

conversions.

® Conversion using number system specification key
Value from a different number system input when a specific number system mode is

being used.
Example Operation Display '

What are the decimal val- (3]

ues for 2A , and 274, 69— “DEC”
ERh]2 AEE Z:Z 42
EA[0]274Ex8 188

What are the hexadecimal R “HEX”
valuesfor123,,and 1010,? 12368 X 50000078
EmE)101088 "= 0000000A

What are the octal values Ee3—“0CT” ocT

for 15, and 1100,? A1 588 00003??0025
EMB]1100EE 00000000014

What are the binary values EN—“BIN”
for 36,,and 2C,? 13682 | 0000000000100100
E=[12CEE | '0000000600101100

[ E—

& Negative expressions

® Conversion using number system mode key

Calculation results can be converted to any specified number system by using the

corresponding number system mode key.

[ Example Operation Display
How is 22, expressed in
binary, octal, and hexadeci- S“DEC”
mal number systems? 2965 DEC o 22
‘0000000000010110
32900000026
[E=3) 00000016
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Example Operation Display
How is 110010, expressed B3]
as a negative? B« BIE’
How is 72, expressed i o ET 110
s expressed as a negative? R 1100108 | 1111111111001118
How is 3A,  expressed as a b3 »“QCT”
negative?
bed 72 X8 3777;;;7706
b “HEX”
HEX
hedJAEE FFFFFFC6
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® Basic arithmetic operations using binary, octal,deci- g | ogical operation

mal and hexadecimal values LogiC?l operation are performed through logical products (and), logical sums (or)
negation (Not), exclusive logic sum (xor), and negation of exclusive logical sums(xnor).’

Example Operation Display :f o
wHE) | Example Operation Display
101112)+11010(2) BN “BIN” o8 [3)
=110001(2) i 19(16) AND 1A(16)=18(16) FY—“HEX”
1011137110108€ | 0000000000110001 198001 ABe " 00000018
B47(16)-DF(16)=A68(16) E=-“HEX” EX 11102 AND 36(8)=1110(2) &N “BIN”
123(8)xABC(16)=37AF4(16) B47(=)DFEE 00000A68 111086
675123 - 03662 | ‘0000000000001110
ABCEE 00037AF4 | | 23(6) OR 61(8)=63() B3-“0CT”
~228084(10) w9 | P 228084 2WEI616E 00000000063
1F2D(16)-100(10)=7881(10) | EA1F2DE] ee 120(16) OR 1101(2)=12D(16) B “HEX”
100ExE HEX 7881 120802) HEX
=1EC9(16) FEX 00001ECY EE31101 0000012D
7654(8)+12(10)=334.3333333(10) B9 >“DEC” 10102) AND (A(16) OR 7(16)) BN—“BIN”
=516(8) @R[e17654() =1010@) 1010ENT([OEIRIA
1288 %% 3w EUEEHE7ES | 0000000000001010
00000000516 | 516 XOR 3(16)=6(16) - “HEX”
* Calculation results are displayed with the decimal portion cut off. 5 WENg VU (7] 3 EXE) HEX@OWMOOG
1234(10+1EF(16)+24(8) Ema]1234(F] 2A(18) XNOR 5D(16)= B —“HEX”
EIE1EF e FFFFFF88(ie) 2AEEI5DEE "“FFFFFFas
=2352(8) (F2468 00000002352 | Negation of 1234, B9->“0CT”
~1258(10) &= pEe 1258 51 2346 37777776543
*For mixed basic arithmetic operations, multiplication and division are given Negation of 2FFFED P »”
priority over addition and subtraction. ) (16 BN “HEX nEx
#9(312FFFEDEE FFD00012
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atistical Calculations.
This calculator provides you with the capability to perform both single-variable and
paired-variable statistical calculations. Single-variable calculations are performed in
the SD Mode (using standard deviation), while paired-variable calcuiations are
performed in the LR Mode (using regression).
Note that you can also perform linear, logarithmic, exponential, and power regression
calculations in the LR Mode.

® Single-Variable Statistics

Once you enter the SD Mode and input data, you can calculate the population
standard deviation, sample standard deviation, the mean of the data, number of data,

the sum of the data, and sum of the squares of the data.

To input data
1. Press to enter the SD Mode.
2. Press B (Sci) EXB to clear the statistical memory.
» Always be sure to clear the statistical memory before performing statistical
calculations.
3. Input each data item, pressing () after each item.
« To input negative data, press [, input the value, and then press BT,

Data: 10, 20, 30
Operation: 10 20 ©1 30 &3

*You can input two data items that are identical using the operations noted below.

Data: 10, 20, 20, 30

Operation: 10 20 67 BT 30 BT

Note that whenever you press BT without inputting anything, the calculator automat
cally re-inputs the last value you input.

Data: 10, 20, 20, 20, 30

Operation: 10 &30 20 1361 3002T

In the above operation, you input the number of identical data items (3 in the above
example) after inputting a semicolon.

Deleting Data

The procedure you use to delete data depends on when you input the data you wan
to delete. Note that you can only delete numeric data.

if the data to be deleted is a formula (including scientific functions), you shouid firs
perform the calculation and store the results in the Ans Memory or variable memory,
and then use the memory to delete the data.
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53 10ED20B030
To dsiete 30, press [AC).
&7 106020603060
To delete 30, input &) (€4,

3 10ET 200030
To delete 10, press 10 &) (SU.

7110 @0 ] 20 BT (X 30 BT

To delete 3 10 B9, press 77 10 ) (S0)

You can also perform the above deletion using:v-) 10 @8 (3] —{ 7.
performing Single-Variable Statistical Calcuiations

To per‘form s.ingle~variable statistical caiculations, press ¥ to display the first single-
variable statistical calculation menu.

IMENY

ON i SD
1.x 2.xon 3.xon41

inpui_the vaiue that corresponds to the operation you want to perform. The symbols
on this menu have the following meanings.

1 Press to calculate the mean of the data.
[2] xon Press (2] to calculate the population standard deviation of the data.
[3]xon—1  Press (3] to calculate the sample standard deviation of the data.

Press again to display the second single-variable statistical calculation menu.

(=T

ONty SD
1.Zx2 2.3%x 3.n
Press (7] to calculate the sum of the squares of the data.

Press to calculate the sum of the data.
Press to count the number of data items.

(12
23
[3]n

* Rressing ¥ again while the second single-variable statistical calculation menu is

displayed advances to the ENG symbol menu.

* You can switch back to the first menu from the second menu by pressing &7 f&

« Standard deviation and the mean are calculated using the following formulas. .
® Mean

n
i

5= = b Xx
n n
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® Standard Deviation

Uses all of the data in a
finite population to calcu-
late the standard devia-
tion for that population.

T
XOn= ,:z/ (%) = \/Z)CZ'—(ZX)Z/M
N n

n

Uses sample data froma \
finite population to esti-
mate the standard devia-
tion for that population.

XGn-1= ig(xi_}) = /;xz—(Zx)z/n

n—1 n—1

* The following table shows data that is automatically stored in variable memories
Athrough C whenever you perform single-variable statistical calculations. You can
recall these values individually using the singie-variable statisticai calculation
menus, or you can directly recall the contents of the variable memories. It is
important to remember that you cannot use variable memories A, B, and C while
performing statistical calculations.

Variable Memory A B Cc
Statistical Data P
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Operation

Dispiay

r " Example
pata 55, 54, 51, 55, 53, 53,

54,52

quence.

BE(T)->“SD"

(Memory cleared) [5#)(Scl)EXE
5567546751 505567
53ETED5467526T)

*you can press the function keys to obtain resulis in any se-

(Standard deviation o) ¥W(2] (x on)EXE
(Standard deviation on -1} BE0[Z] (o -1 )EE

52.

1.316956719
1.407885953

| (Mean ) w01 (7)EE 53.375
(Number of data n) MENJHENG (3 (;Z)ETJE 8.
{Sum total 3.x) FE(Z] (Zx)@ 427.
(Sum of squares X.) EE(7 ] (X.12) &8 22805.
Tocaiculate the de-  (Continuing) FESFRIE(S) {xon~1)XIED 1.982142857
viation of the unbi- - B
ased variance, the 55=]mn(] (x)ExE 1.625
difference between TRl .
exa:h datum, and 54E@E(X)@ 8.625
mean of the above 512080 (7] (x)Ex8 -2.375
data. : :
To calculale x and on —1 for the ) [Sel EXE [i)
foliowing data. - )
11062501007 110.
Class no.| Value |Frequency
1 110 10 130&8503167 130.
2 130 31 150E8(G1240T 156.
3 150 24 170G6T0D 170.
4 170 2
1906000
5 190 3 190.
(Number of data n)@@@(n)@ 70.
(Mean ) EDERED(T)(7)EE 137.7142857
L (Standard deviation on —1) @@(ch—1 )@ 18.42898069
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@ Paired-Variable Statistics

Once you enter the LR Mode and input data, you can perform linear, logarithmic,
exponential, and power regression calculations.

B Linear Regression
The linear regression formula is defined as: y = A + Bx.

To input data
1. Press kg (2] to enter the LR Mode.
2. Press (8eh) to clear the statistical memory. o
*Always be sure to clear the statistical memory before performing statistica
calculations.
3. Input data using the following format.
<x-data> B (7] <y-data> BT

TETEETS Data: 10/20, 20/30
Operation: 10 &% (53 20
20 & (51 30 &1

« You can input two data pairs that are identical using the operations noted below,

Data: 10/20, 20/30, 20/30
Operation: 10 320D
20 & (5] 30

Note that whenever you press BT without inputting anything, the calculator automati-
cally re-inputs the last pair of values you input.
GBS Data: 10/20, 20/30, 20/30, 20/30,
Operation: 10 &# (5] 20
20 & (21 30 51361
In the above operation, you input the number of identicai data pairs (3 in the above
example) after inputting a semicolon.

Deleting Data

The procedure you use to delete data depends on when and how you input the data
you want to delete. To delete linear regression data, use the same procedures as
those described for standard deviation on page 52. Note that you can only delete
numeric data.
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To periorm paired-variable statistical calculations, press W to display the first single-
> statistical calculation menu.

MENG) ON LR l
1.X 2.xon 3. Xow'i|

input the value that corresponds to the operation you want to perform. The symbols
on this menu have the following meanings.

Al Press (3] to calculate the mean of the x-data.

&] xon Press (2] to calculate the population standard deviation of the x-data.
@) xon—1 Press [Z]to calculate the sample standard deviation of the x-data.

Press ¥ again to display the second paired-variable statistical calculation menu.

(Continuing) MENY

ONty
|¥Zx2 2. >:x 3. nﬁ[

0 Za? Press (1 to calculate the sum of the squares of the x-data.
Z]5x Press (2] to calculate the sum of the y-data.
Eln Press (3] to count the number of data items.

Press M again to display the third paired-variable statistical calculation menu.

ONN LR ]
.Y 2.yon 3.ycn'1!
v Press (7] to calculate the mean of the y-data.

2] yon Press (2] to calculate the population standard deviation of the y-data.
Zlyon—1 Press (3] to calculate the sample standard deviation of the y-data.

{Continuing) MENJ

Press &0 again to display the fourth paired-variable statistical calculation menu.

(Continuing) LON%VZ 2. Z 3 ij

22 Press (] to calculate the sum of the squares of the y-data.

=13y Press (2] to calculate the sum of the y-data.

(=] Xxy Press (3] to calculate the sum of the products of the x-data and y-data.

Press ¥W again to display the fifth paired-variable statistical calculation menu.

(Continuing) MRy ONTy LR
1.A2.B 3.r

oA Press to calculate the value of constant term A in the regression
formulay = A + Bx.

21B Press (2110 calculate the vaiue of constant coefficient B in the regression
formula y = A + Bx.

r Press to calculate the value of correlation coefficient r.
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Press again to display the sixth paired-variabie statistical calculation menu.

(Continuing) FEND ON 1 A IR ]
1.x 2.y
[EmBY Press to display the estimated value of x.
=y Press to display the estimated value of y.

* Pressing B again while the sixth paired-variable statistical calculation menu is
displayed advances to the ENG symbol menu.

* You can move back through the menus by pressing G N,

¢ The following table shows data that is automatically stored in variable memories
Athrough F wheneveryou perform paired-variable statistical calculations. Youcan
recall these values individually using the paired-variable statistical calculation
menus, or you can directly recall the contents of the variable memories. It is
important to remember that you cannot use variable memories A through F while
performing statistical calculations.

Variable Memory A B C D E F
Statistical Data i Xx n 2y? 2y xy

» Constant term A, regression coefficient B, and correlation coefficient r of the

regression formula (y = A + Bx), as well as estimated values for x and y are
calculated using the following formulas.

_ Xy—-BeXx B neXxy—LxeXy
" neXx2—(Xx)?

A

— neXxy—XxeXy
JineZxe—Ex (neZy2—(Zy)}

y=A+Bx x=2"A
B

58

Operation

Display

iRelahcnship between tempera-

wre and the ength of a steel bar

T40°C | 1003mm
15°C 1005mm
20°C 1010mm
25°C 1011mm
30°C 1014mm

The data in the above table can
pe used to obtain the terms of
the regression formula and the
correlation coefficient. Based on
the regression formula, the es-
timated iength of the steel bar
at 18°C and the temperature
when the bar is 1000 mm long
can be calculated.

The critical coefficient (r2) and
Sxy—nixy )

covariance ( can

also be calculated.

Wg(2)—»“LR”

(Memory cleared) §F)(Sc)BXE
10&>3100307
15E8>1100507
20243101007
25@H-1101107
3081101400

(Constant term A)

D D D 0 0 ) (A B8

{Regression coefficient B)
(2] (B)BE

(Correlation coefficient r)

03 ()&
(Length at 18°C)

18ENEL D) (y)BE

(Temperature at 1000mm)

10008881 (; )EE

(Critical coefficient)

W0 ) O 3 ) T

(Covariance)

e e (3] (Zry) (=]

D 5 ) ) B (3 ) e e ) ()

B e () (7))

(v e (3] (n ) (=] 1C1EE

10.
15.
20.
25.
30.

997.4

0.56

0.9826073689

1007.48

4.642857143

0.9655172414

35.

59



@ Applications for Paired-Variable Statistics

in addition to paired-variable linear regression (v = A + Bx), you can also perforn
logarithmic, exponential, and power regression.

# Logarithmic Regression
The logarithmic regression formula is defined as y = A + B e Inx.

To input data
1. Press 5% (2] to enter the LR Mode.
2. Press & (¢l to clear the statistical memory.

* Always be sure to clear the statistical memory before performing statistical
calculations.

3. Input data using the following format.
(in] <x-data> B (5] <y-data> ©T)

* You caninput two data pairs that are identical using the same operations describeqg
forlinearregression. Note, however, thatforlogarithmic regression you must presg
(in] before inputting the x-data.

Deleting Data
Use the same procedures as those described for linear regression to delete data,
Note, however, that you must always press [In] before inputting x-data.

(in} 10 Ex8 (Ans] APl (53 20 (SO
(nJ 10 &P (23 20 & 53 -1 BT

Logarithmic Regression Calculations
Logarithmic regression produces the values shown in the following table.

Formula Term Meaning
A Constant Term A
B Regression Coefficient B
r Correlation Coefficient r
e (yx) Estimated Value of x
Inxy Estimated Value of y

If x is substituted for Inx in the regression formula y = A + B ¢ Inx, you get the linear
regression formula y = a + bx. Because of this, constant term A, regression coefficient
B, and correlation coefficient r, as well as the estimated values of x and y can be
calculated using the formula as that used for linear regression. Note, however, that
calculation results differ from linear regression as noted in the following table.

Linear Logarithmic
Xx Ylnx
a2 (Inx)?
Sxy Yinxey
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— Example Cperation Display
— EZ)*LR”

/?’ Yi (Memory cleared) B [Scl EXE 0.
29 | 16 (1298871667 3.36729583
50 | 235 (W)50L8(123.561 3.912023005
74 | 380 ()7 488(:138.060 4.304065093
103 | 464 (5)103E83146.467 4.634728988
118 | 489 ()118E8(:148.957 4.770684624

The data in above table can be
used to obtain the terms of the
regression formula and the cor-
relation coefficient. Basedonthe
regression formula, estimated
value y can be obtained for xi =
80, and estimated value £ can
pe obtained for vi = 73.

(Constant term A)

ey ) e 6 ) A ) BE

(Regression coefficient B)

wu(2)(B)EE

(Correlation coefficient r)

0(5(r)EB

(5 when xi = 80)
(R)80MEIED(=)(§)BE

(x when yi =73)
73501 () PR ERer A E

-111.1283976

34.02014749

0.99401394564

37.94879482

224.1541314
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B Exponential Regression
The exponential regression formula is defined as y = A » ¢ (Iny = InA + Bx)
To input data
1. Press g to enter the LR Mode.
2. Press &) (Sc) EXE to clear the statistical memory.
*Always be sure to clear the statistical memory before performing statisticy)
calculations.
3. Input data using the following format.
<x-data> & (= [in] <y-data> &7
* You caninput two data pairs that are identical using the same operations describeg
forlinear regression. Note, however, that for logarithmic regression you must presg
0n]) before inputting the y-data.
Deleting Data

Use the same procedures as those described for linear regression to delete data,
Note, however, that you must always press (n] before inputting y-data.

nJ 20 Ex8 10 E# -] (Ans) (S0
10 @& 1) (On]) 20 B9 (5 —1 BT

Exponential Regression Calculations
Exponential regression produces the values shown in the following table.

Formula Term Meaning
erA Constant Term A
B Regression Coefficient B
r Correlation Coefficient r
Inyz Estimated Valug of x
e (xp) Estimated Value of y

If y is substituted for Iny and « is substituted for InA in the regression formula y = A«
¢ (Iny = InA + Bx), you get the linear regression formula y = « + bx. Because of this,
constant term A, regression coefficient B, and correlation coefficient r, as well as the
estimated values of x and y can be calculated using the formula as that used for linear
regression. Note, however, that calculation results differ from linear regression as

noted in the following table.

Linear Exponential
Xy Zlny
2 Z(Iny)?
Xxy Sxlny
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F “Example Operation Display

wE(E]»“LR”

I; Xi yi (Memory cleared) [ ScEXE 0.
69 | 214 6,921,460 6.9
12.9 15.7 12,968 50[]15.7060 12.9
19.8 12.1 19.8m 312,160 19.8

| 267 8.5 26.7EB)[18.501 26.7

| 35.1 5.2 35.1E5)[@)5.260 35.1

The data in the above (Constant term A)

table can be used to EHeXHEUFEUFY YT T]( A)EE 30.49758742

obtainthe terms of the

regression formula (Regression coefficient B)

and the correlation ¥(2)(B)Ex8 —0.04920370831

coefficient. Based on

the regression for- (Correlation coefficient r)

mula, estimated value EVEN P —-0.9972473519

7 can be obtained for

+i =16, and estimated (7 when xi =16)

value # can be ob- 16EUEL(E)(y)EEETESEE 13.87915739

tained for yi =20.

(* when yi =20)
(nJ20mEm()(2)ExE 8.574868046
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B Power Regression
The power regression formula is defined as y = A ¢ B' (iny = InA + B «lnx)

To input data
1. Press #8 (2] to enter the LR Mode.
2. Press (el to clear the statistical memory.
“Always be sure to clear the statistical memory before performing statistica
calculations.
3. Input data using the following format.
(in] <x-data> (3 [0n] <y-data> BT
* You can input two data pairs that are identical using the same operations describeg
forlinearregression. Note, however, that for logarithmic regression you must presgs
(] before inputting the x-data and before the v-data, too.

Deleting Data

Use the same procedures as those described for linear regression to delete data,
Note, however, that you must always press (] before inputting x-data and before the
y-data, too.

(5 10 5 [A) 68 () 20 EX8 &5 (A 8 (57 (58 (60
(5 10 T (5] (i) 20 & [AD @8 (3] —1 63

Power Regression Calculations
Power regression produces the values shown in the following table.

Formula Term Meaning
eNA Constant Term A
B Regression Coefficient B
r Correlation Coefficient r
e (vx) Estimated Value of x
e (xp) Estimated Value of y

If v is substituted for Iny, « for InA, and x for Inx in the regression formula y = A » B+ (iny
=InA + B« Inx), you get the linear regression formula y = a + bx. Because of this,
constant term A, regression coefficient B, and correlation coefficient r, as well as the
estimated values of x and y can be calcutated using the formula as that used for linear
regression. Note, however, that calculation results differ from linear regression as
noted in the following table.

Linear Power
>x Ylnx
Tx? 2(Inx)?
>y Siny
2v? Y(Iny)?
Xxy Yinx-Iny
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coefficient.

Operation Display
W= “LR”
(Memory cleared) 0.
(nJ28E(]m]24106T) 3.33220451
(n]30mH (1303367 3.401197382
(n)33mE 7113895067 3.496507561
(n]35@4(5 0449167 3.555348061
(] 38EWIm57176T) 3.63758616
The data in the above table (Constant term A)
an be used to obtain the
tcerms of the rogresekan for ) ) i v o i () A ) EXE 0.2388010829
mula and the correlation
(Regression coefficient B)
Based on the regression @(B) 2.771866148
formula, estimated value y
can be obtained for xi =40, (Correlation coefficient r)
and estimated value # can
be otained for yi = 1000. @(/) 09989062562
(7 when xi = 40)
(h)4 080 (2)( 9 )66 Er e ™) A 68 6587.674743
(#when yi =1000)
(031000801 ) B e X ms ExE 20.26225659
1
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“Formula Memory Fun R move the cursor to location of the change.

The formula memory function lets you store often-used formula in memory for instap; Y=X2+3X-12 1

recall when you need them. ’ =

The following describes the key operations you should use with the formula memory Make the change.

function. ’ |
|

® ON]  Stores the displayed formula into the formula memory. Y=X2 +5X-12 |

® Recalls the contents of the formula memory. store the formuia.

® g Executes the formula recalled from the formula memory.

) ‘

To store the formula Y = X2+3X-12into formuia memory, and thenrecy)
and execute it.

Input the formula.

To clear the formula memory
To clear the current contents of the formula memory, press A (O,

=] 2 :]
xJ =7 Y=X2+3X-1 2_ Important!
Xa=112 «You can store only one formula in memory. Formulas connected as multi-
statements are regarded as a single formula and can be stored.
Store the formula. « The stored formula can contain up to 79 steps.
o] | » When you store a formuia, the calculation mode setting (COMP, SD, LR, BASE-
|_ N) where the formula was created is also stored. When you execute the formula,
Recall the formula. the calculator automatically enters the calculation mode that matches the setting
stored with the formula.
ouT - N » Whenever you store a formula into memory, the previous contents of the memory
L Y=X2+3X-1 2_ ] are overwritten (deleted).

Execute the formula.

}X? ]

Input values for the variables.

7 B&® ]Y= j

Answer displayed in ap-
¥ proximately 0.5 seconds.
[ |

| 58. |

» The formula memory retains its contents even when power is switched off.

To edit a formula after recalling it from memory
To recall the formula Y = X2+3X-12 and change it to Y = X?+5X~12.

Recall the formula.

ouT —] i
Y=X2+3X-12_
66 |
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- Appendix

® Error Message Table

68

Message

Meaning

Countermeasure

Ma ERROR

.

Caiculation result ex-
ceeds calculation range.
Calculation is performed
outside the input range of
a function.

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

* Check the input numeric
value and correct it. When
using memories, check that
the numeric values stored
in memories are correct.

Stk ERROR

Execution of calculations
that exceed the capacity
of the stack for numeric
values or stack for calcu-
lations.

* Simplify the formulastokeep
stacks within 10 levels for
the numeric values and 24
levels for the calculations.

* Divide the formula into two
or more parts.

Syn ERROR

Calculation formula con-
tains an error.

» Use (&) or(=] todisplay the
point where the error was
generated and correct it.

€ input ranges of functions

. internal
Function Input range digits Accuracy Notes
sinx | (DEG) Ixl <9 x 10% As a rule, However, for tan x:
cos x | (RAD) Ixl < 5 x 107nrad 12 digits accuracy is | Ix1£90(2n + 1): DEG
tan x | (GRA) Ixl < 1 x 10'"°grad < +1 at the xl#n/2(2n + 1): RAD
10th digit. 1x1%100(2n + 1): GRA
sin'x
cos'x Ixl<1
tan~'x | Il < 1 x 101
sinh x Il Note: For sinh and
cosh x ¥1£230.2585092 tanh, when x =0, er-
! " rors are cumulative
tanh x | l<1x10'%° and accuracy is af-
fected at a certain
point.
sinh~'x | Ixl < 5x10%
cosh™'x| 1 x < 5x 10% " "
tanh~'x | Ixl <1
09X |4 10mg x < 1 x 100
Inx
10¢ | —-1%x10"® < x <100
o | =1 x10< x
£230.2585092
v 0 < x < 1x101©
2| < 1x10%
x| Ixl <1x10'%, x20
3" | < 1x10'%0
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Internal Internal
Function Input range digits Accuracy Notes input range digits Accuracy Notes
< As a rule, *Results
X |0 é.x = §9te or) qits | accuracy is Total of integer, numerator
(xis an integer) 12 digits +1 at the and denominator must be
10th digit. e V\(nhm 10 digits (includes di- As a rule,
a vision marks). accuracy is
Result < 1x10'%° oInput i 12 digits +1 at the
nPr |n, r(nand r are integers) Besu" Qsplayed as a frac- 10th digit.
WCr |0srsn " " tion forintegerwhen integer,
— n ; 1;1 ()’10 numerator and denominator
are less than 1 x 101,
Pol (x, )| Va2 + )% < 1x1010 " "
057 < 1x10% However, for tan g: Ixl < 1x10%
(DEG) 161 < 9 x 10° 161290(2n + 1): DEG SD | 1yl < 1x10%
Rec(”. )| (RAD) 161 < 5 x 107nrad ' ' 100n/2(2n + 1):RAD || (1LR) | 1) ¢ qeqgroo
(GRA) 161 < 1 x 10'grad 161£100(2n + 1): GRA xon, yon, %, 3, A, B, r: " "
- n#0
, |1al,b,c<1x10 xon=1, yon—1:n#0, 1
?” losb,c . L -
WX < 2.777777777x10% . ' :
€= | Hexadecimal display : @o nput range
7 il £ 2777777.777 i Values after variable within following range :
DEC : —2147483648 < x < 2147483647
x>0: BIN : 10000000000000000000000000000000= x
—1x10" < ylog x < 100 BASE-N STHIITT1111111 1111111111111 (negative)
x=0:y>0 0=x< 0111111111 111111111111111111111 (0, positive)
xr o |x<0: ) o " ¢ OCT : 20000000000 = x < 37777777777 (negative)
v=n, 51 (nis an inieger) 0. x < 17777777777 (0, positive)
However : HEX : 80000000 < x = FFFFFFFF (negative)
~1x10% <L log bxi< 100 0 = x < 7FFFFFFF (0, positive)
x>0:y=0 . . . . ’
~1><10’°"’ <_1_‘ng <100 * Errors may be cumulative with internal continuous calculations such as x*, *Vy, x/,
Y *x sometimes affecting accuracy.
x=0:y>0
Yoy <0y =241, ! !
(n # 0, nis an integer)
However ;
~1x10 <-Log I < 100
70
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® Specifications
Model: fx—P401

M Calculations

Basic calculation functions:
Negative number, exponents, parenthetical addition/subtraction/multiplication/division
(with priority sequence judgement function - true algebraic logic)

Built-in scientific functions:

Trigonometric/inverse trigonometric functions (units of angular measurement: dg.
grees, radians, grads), hyperbolic/inverse hyperbolic functions, logarithmic/exponen.
tial functions, powers, roots, squares, square roots, reciprocal, cube roots, factorials,
negative value, exponent, m, random numbers, internal rounding, fraction functions,
decimal-sexagesimal conversions, coordinate transformations, engineering, per
mutations/combinations, FIX, SCI, engineering symbol calculations (8 types), Norm
delete, insert, replay, equal symbol, multistatements.

BASE-N calculations:
BASE-N conversions/calculations, logical operations, negative values (complemen.
tary numbers). (n = 2, 8, 10, 16)

Statistics:

Single-variable statistics - number of data, sum, sum of squares, mean, standarg
deviation (two types).

Paired-variable statistics - number of data, sum of x, sum of y, sum of squares ofy,
sum of squares of y, mean of x, mean of y, standard deviation of x (two types), standarg
deviation of y (two types), constant term, regression coefficient, correlation coefficien,
estimated value of x, estimated value of y.

Formula Memory:
Formula storage (maximum 79 steps), formula recall, formula execution.

Memory:
Independent memory, 9 value memories (including one independent memory), Ans
memory.

Calculation range:
+1 x 10 ~ +9.999999999 x 10% and 0. Internal operation uses 12-digit mantissa.

Rounding:
Performed according to the specified number of significant digits or the number of
specified decimal places.

72

Exponential display:
Norm 1 - 1072 > Ixl, Ixl 2 10"
Norm 2 - 107 > Ixl, lxl 2 10

@ General

pisplay: 16 digits dot matrix display, 10-digit mantissa plus 2-digit exponent
power source: One button-type battery (type; LR44, SR44, UCCST76E, A76)
power consumption: 0.0001 W

Battery life:
Approximately 4,000 hours (continuous use) on type SR44 battery.
Approximately 2,000 hours (continuous use) on type LR44 battery.

Ambient temperature range: 0° C ~ 40°C (32°F ~ 104°F)
pimensions: 9.7mmH x 74mmW x 141mmD (3/8’"H x 27/g'W x 5'/,"D)
Weight: 650, (2.30z.) including battery
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