



















































































































































































































































































* You can then edit the displayed data, if you want. Input
the new value and then press the B key to replace the
old value with the new one. This also means that if you
want to perform some other operation (calculation, recall
of statistical calculation results, etc.), you should always
press the key first to exit data display.

Pressing the (0T) key instead of B after changing a value
on the display registers the value you input as a new
data item, and leaves the old value as it is.

You can delete a data value displayed using (A) and (Y)
by pressing (c1). Deleting a data value causes all
values following it to be shifted up.

Data values you register are normally stored in calcula-
tor memory. The message “Data Full” appears and you
will not be able to input any more data if there is no
memory left for data storage. If this happens, press the
B3 key to display the screen shown below.

Edi tOFF ESC
1 2

Press (2] to exit data input without registering the value
you just input.

Press (1] if you want to register the value you just input,
without saving it in memory. If you do this, however, you
will not be able to display or edit any of the data you
have input.

To delete data you have just input, press &) (€L,

After inputting statistical data in the SD Mode or REG
Mode, you will be unable to display or edit individual data
items any longer after perform either the following
operations.

Changing to another mode

Changing the regression type (Lin, Log, Exp, Pwr, Inv,
Quad)

| Regression Calculations CREG)

Use the " key to enter the REG Mode when you want
to perform statistical calculations using regression.




 Entering the REG Mode displays screens like the ones
shown below.

Lin Log Exp =
1 2 3

»it=

“Pwr Inv Quad
1 2 3

* Press the number key ((1J, (2], or (3)) that corresponds
to the type of regression you want to use.

(AJ(Lin):  Linear regression

(2) (Log): Logarithmic regression
(8] (Exp): Exponential regression
(1J (Pwr): Power regression
(2J(Inv):  Inverse regression

(] (3] (Quad) : Quadratic regression

* Always start data input with (J(Scl) BB to clear
statistical memory.

* Input data using the key sequence shown below.
<x-data> (2] <y-data>

* The values produced by a regression calculation depend
on the values input, and results can be recalled using
the key operations shown in the table below.

UL
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To recall this type of value: Perform this key operation:

x? B}

Zx

n

3y?

Xy

Zxy

X

X0, @)
XGp-1 &)

y (SR}
YO, >
YOn-1

Regression coefficient A >l
Regression coefficient B >0
Regression calculation other than quadratic regression

Correlation coefficient r

X

Y

* The following table shows the key operations you should
use to recall results in the case of quadratic regression.

To recall this type of value: Perform this key operation:
i
Tx2y
it
Regression coefficient C
X1

X2

3 o) (swm) () () () (3]

* The values in the above tables can be used inside of
expressions the same way you use variables.

e Linear Regression

* The regression formula for linear regression is:
y=A+Bx.

93



« Example: Atmospheric Pressure vs. Temperature

Al'r’nospheric Perform linear regression to de-
ressure H B
10°C 1003 hPa :ermlne the regre_ssmn for_n?ula
°C 1005 hPa erms and correlation coefficient
;g"C 1010 hPa for the dgta nearby. Next, use the
555G 1071 hPa regressmn_formula to estimate
30°C 1014 hPa atmospheric pressure at 18°C
and temperature at 1000 hPa. Fi-
nally, calculate the coefficient of
determination (72) and sample
Ixy—n-x-y

Temperature

covariance
n—1

In the REG Mode:

((Lin)

(1) (Scl) B (Stat clear)
10 (J1003 n=

Each time you press to register your input,
the number of data input up to that point is
indicated on the display (n value).

15 (=) 1005 7
20 (2J1010 (@7 25 (5] 1011
30(J 1014 @1

Regression Coefficient A = 997.4 [E [E [I] E
Regression Coefficient B = 0.56 [E [E [Z] E

Correlation Coefficient r = 0.982607368
>Ea

Atmospheric Pressure at 18°C = 1007.48

18 (e (sva) () () () (2] B3

Temperature at 1000 hPa = 4.642857143
1000 (CNSNISNERY =)
Coefficient of Determination = 0.965517241
(SR ERNES] = |
Sample Covariance = 35 g pEa
E3) x JOG
O ) — B

H

@q

PE
REE
0oe
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e | ogarithmic, Exponential, Power, and Inverse
Regression

* Use the same key operations as linear regression to re-
call results for these types of regression.

* The following shows the regression formulas for each
type of regression.

Logarithmic Regression |y = A+ B-Inx

Exponential Regression |y = A-¢® (Iny = In A + Bx)
Power Regression y=A-x8(Iny=InA+Blinx)
Inverse Regression y=A+B-"/x

® Quadratic Regression

* The regression formula for quadratic regression is:
y=A+Bx+Cx2

* Example:
Xi vi Perform quadratic regression to de-
29 16 termine the regression formula terms
- for the data nearby. Next, use the
50 23.5

regression formula to estimate the

74 | 38.0 | values for § (estimated value of y) for
103 46.4 | xi = 16 and X (estimated value of x)
118 | 48.0 | foryi=20.

In the REG Mode:

) (3)(Quad)
(J(Scl) B (Stat clear)
29(J 1.6 @0 50 ] 23.5 07
74 (] 38.0 103 (] 46.4
118 (] 48.0
Regression Coefficient A = ~35.59856934 (SCINER] = |
Regression Coefficient B = 1.495939413 Ea
Regression Coefficient C = —6.71629667 X 10~
e a
§ when xi is 16 = -13.38291067 16 [CSRCSRCSNER] =
£1 when yi is 20 = 47.14556728 20 (SRCSINER] =)
%2 when yi is 20 = 175.5872105 20 e Ea
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Data Input Precautions

. inputs the same data twice.

* You can also input multiple entries of the same data us-
ing &) (5. To input the data “20 and 30” five times, for
example, press 20 (-] 30 & () 5 @1,

* The above results can be obtained in any order, and not
necessarily that shown above.

* Precautions when editing data input for standard devia-
tion also apply for regression calculations.

| Normal Distribution _Sbo

Use the key to enter the SD Mode when you want
to perform a calculation involving normal distribution.

SD s (vooe) (vong) (1]

* In the SD Mode and REG Mode, the (M key operates as
the 0T key.
« Press (1) (ost), which produces the screen shown below.

P(Q( R( -t
1 2 3 4

« Input a value from (1] to (4] to select the probability
distribution calculation you want to perform.

h{/h{ﬁ

* Example: To determine the normalized variate (—?) for
x = 53 and normal probability distribution P(z) for the
following data: 55, 54, 51, 55, 53, 53, 54, 52
(—t = —0.284747398, P(1) = 0.38974 )

55 (07) 54 (07) 51 (0T) 55 0T)

53 54 (07 52

53 @) B
M(Pp() @ 028033
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Complex Number

Calculations

Use the key to enter the CMPLX Mode when you
want to perform calculations that include complex
numbers.

The current angle unit setting (Deg, Rad, Gra) affects
CMPLX Mode calculations. You can store an expres-
sion in CALC memory while in the CMPLX Mode.

Note that you can use variables A, B, C, and M only in
the CMPLX Mode. Variables D, E, F, X, and Y are used
by the calculator, which frequently changes their values.
You should not use these variables in your expressions.
The indicator “R<I” in the upper right corner of a
calculation result display indicates a complex number
result. Press to toggle the display between the
real part and imaginary part of the result.

You can use the replay function in the CMPLX Mode.
Since complex numbers are stored in replay memory in
the CMPLX Mode, however, more memory than normal
is used up.

Example: (2+3i)+(4+5i) = 6+8i

(Real part 6) 2B@3B4s8508
(Imaginary part 8)

B Absolute Value and Argument
Calculation

Supposing the imaginary number expressed by the

rectangular form z = a + bi is represented as a point in the

Gaussian plane, you can determine the absolute value (r)

and argument (6) of the complex number. The polar form

is rs0.
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* Example 1: To determine the absolute value (r) and

argument (6) of 3+4i (Angle unit: Deg)
(r=5, 6=53.13010235°)
Imaginary axis

|
1
1
1
1
|
1
1
1
1
1
3

Real axis

(r = 5) mEcojaaky + Pieajas] = ]
(6 = 53.13010235°) b g (O3EB 4 DB
* The complex number can also be input using the polar
form r2 6.
e Example2: V2 /45=1+1i
(Angle unit: Deg) 2 458

B Rectangular Form < Polar Form
Display

You can use the operation described below to convert a
rectangular form complex number to its polar form, and a
polar form complex number to its rectangular form. Press
to toggle the display between the absolute value
(r) and argument (0).
e Example: 1 + i < 1.414213562 ~ 45

(Angle unit: Deg) 1 E3 (D [ =]

2 45 (=]

« You select rectangular form (a+bi) or polar form (r20)
for display of complex number calculation results.

fro0d---(3)(Disp) ()
(J(a+bi): Rectangular form
(2])(r£ 6): Polar form (indicated by “r2 6” on the display)
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H Conjugate of a Complex Number
For any complex number z where z = a+bi, its conjugate
(z) is z=a-bi.

* Example: To determine the conjugate of the complex
number 1.23 + 2.34i (Result: 1.23 — 2.34i)

0 e (0122034008

Base-n Calculations (BASE,

Use the key to enter the BASE Mode when you
want to perform calculations using Base-n values.

¢ In addition to decimal values, calculations can be
performed using binary, octal and hexadecimal values.

* You can specify the default number system to be applied
to all input and displayed values, and the number system
for individual values as you input them.

* You cannot use scientific functions in binary, octal,
decimal, and hexadecimal calculations. You cannot input
values that include decimal part and an exponent.

* If you input a value that includes a decimal part, the unit
automatically cuts off the decimal part.

* Negative binary, octal, and hexadecimal values are
produced by taking the two’s complement.

* You can use the following logical operators between
values in Base-n calculations: and (logical product), or
(logical sum), xor (exclusive or), xnor (exclusive nor),
Not (bitwise complement), and Neg (negation).

 The following are the allowable ranges for each of the
available number systems.

Binary 1000000000 = x = 1111111111
O=x= Oo111111111
Octal 4000000000 = x = 7777777777
0=x= 3777777777
Decimal —2147483648 = x = 2147483647

Hexadecimal 80000000 = x =  FFFFFFFF
0=x=  7FFFFFFF
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* Example 1: To perform the following calculation and
produce a binary result:

101112 + 11010, =110001-

10111 1101083
* Example 2: To perform the following calculation and
produce an octal result:
76545 + 1210 = 5165
(Losic] (Loeie) (Loeie) (4] (0) 7654 EB
o128
* Example 3: To perform the following calculation and
produce a hexadecimal and a decimal result:
12046 0or 1101, = 12d;s = 3014

Hexadecimal mode:

120 (wse) (2] (or)
(tosic) (wosic] (wose) (3] (b) 1101 BB
Decimal mode:

» Example 4: To convert the value 22, to its binary, oc-
tal, and hexadecimal equivalents.
(10110,, 26,, 16,,)

Binary mode:
(tosic) (wosie) (tose) (1] (dl) 22 BB 10110. °

Octal mode: oct 26. °

Hexadecimal mode: (hex]

¢ Example 5: To convert the value 513, to its binary
equivalent.

Binary mode:

(@) () (@6 (1)) 513 @D | Math EFFOR,
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* You may not be able to convert a value from a number
system whose calculation range is greater than the cal-
culation range of the resulting number system.

* The message “Math ERROR” indicates that the result
has too many digits (overflow).

Differential

Calculations

The procedure described below obtains the derivative of
a function.

Use the key to enter the COMP Mode when you
want to perform a calculation involving differentials.

Three inputs are required for the differential expression:
the function of variable x, the point (a) at which the dif-
ferential coefficient is calculated, and the change in
X (Ax).

expression (] a GJ Ax (D
Example: To determine the derivative at point x = 2 for
the function y = 3x?>- 5x + 2, when the increase or de-
crease in x is Ax = 2 x 10 (Result: 7)

frr) (wa) 3 ) ) (7) @B 50 O EB 2] 2 ()
2 @400

You can omit input of Ax, if you want. The calculator
automatically substitutes an appropriate value for Ax if
you do not input one.

Discontinuous points and extreme changes in the value
of x can cause inaccurate results and errors.

* Select Rad (Radian) for the angle unit setting when
performing trigonometric function differential calculations.
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Integration

Calculations

The procedure described below obtains the definite integral
of a function.

Use the key to enter the COMP Mode when you
want to perform integration calculations.

* The following four inputs are required for integration
calculations: a function with the variable x; @ and b, which
define the integration range of the definite integral; and
n, which is the number of partitions (equivalent to N =
2") for integration using Simpson’s rule.

expression CJ) a ) b I n (0]

* Example: | (2¢° + 3x + 8) dx = 150.6666667
(Number of partitions n = 6)

(g 2 ) (X] (27) €3 3 ) (X] €D

sJ1s5JeB
Note!

* You can specify an integer in the range of 1 to 9 as the
number of partitions, or you can skip input of the number
of partitions entirely, if you want.

* Internal integration calculations may take considerable
time to complete.

* Display contents are cleared while an integration
calculation is being performed internally.

* Select Rad (Radian) for the angle unit setting when
performing trigonometric function integration calculations.
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Matrix Calculations CMAT,

The procedures in this section describe how to create
matrices with up to three rows and three columns, and
how to add, subtract, multiply, transpose and invert
matrices, and how to obtain the scalar product,
determinant, and absolute value of a matrix.

Use the " key to enter the MAT Mode when you want
to perform matrix calculations.

MAT oo seenes (vooe) ] (wooe) (2]

Note that you must create one or more matrices before
you can perform matrix calculations.

¢ You can have up to three matrices, named A, B, and C,
in memory at one time.

The results of matrix calculations are stored automatically
into MatAns memory. You can use the matrix in MatAns
memory in subsequent matrix calculations.

Matrix calculations can use up to two levels of the matrix
stack. Squaring a matrix, cubing a matrix, or inverting a
matrix uses one stack level. See “Stacks” in the separate
“User’s Guide” for more information.

M Creating a Matrix

To create a matrix, press 6 (1) (1J(Dim), specify a matrix
name (A, B, or C), and then specify the dimensions
(number of rows and number of columns) of the matrix.
Next, follow the prompts that appear to input values that
make up the elements of the matrix.

MatAz23

2 rows and 3 columns

You can use the cursor keys to move about the matrix in
order to view or edit its elements.

To exit the matrix screen, press 08.
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M Editing the Elements of a Matrix

Press (2](Edit) and then specify the name (A, B, or
C) of the matrix you want to edit to display a screen for
editing the elements of the matrix.

H Matrix Addition, Subtraction, and
Multiplication

Use the procedures described below to add, subtract,
and multiply matrices.

12
* Example: To multiply Matrix A=| 4 0| by
-2 5
3-85
MatrixB:[—1 03 -4 012
24 1 12-20 -1
(Matrix A 3x2) @OoimEJA) B8 28

(Elementinpu) 1EB 283 48 08 285800
(Matrix B 2x3) @Joim(2)B) 2B 383
(Element input)
@18c8:s8804818m
(MatAxMatB) BJ(Mat) (J(A) E3
B)vat)(2)(B) B
* An error occurs if you try to add, subtract matrices whose
dimensions are different from each other, or multiply a

matrix whose number of columns is different from that of
the matrix by which you are multiplying it.

Ml Calculating the Scalar Product of a
Matrix

Use the procedure shown below to obtain the scalar
product (fixed multiple) of a matrix.

« Example: Multiply Matrix C=| 2-1| b 3([ 6—3])
p ply [_5 3] va( 83
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(Matrix C 2x2) 1) @) DimE)Cc) 28328

(Element input) 28 18 5838
(3xMatC) 38 BJvat) BJC) B3

H Obtaining the Determinant of a Matrix

You can use the procedure below to determine the
determinant of a square matrix.

* Example: To obtain the determinant of

2 -1 6
MatrixA= | 5 0 1 | (Result: 73)
3 2 4
(Matrix A 3x3) [ER[GIVIERITNE] = K] =
(Element input) 2cB@18sB8s80818
382848
(DetMatA) ) (1J(Det)

@ (Mat) D(a) B

* The above procedure results in an error if a non-square
matrix is specified.

B Transposing a Matrix

Use the procedure described below when you want to
transpose a matrix.

7 4

9 3

o Ol

* Example: To transpose Matrix B = [

58
79
43
(Matrix B 2x3) @Joim @) 28338
(Element input) 587848883801

(TrnMatB) ) 2)(Trn)
@)(Mat) 2)(B) B3
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M Inverting a Matrix
You can use the procedure below to invert a square matrix.

-3 6 -1
e Example: To invert Matrix C = 3-4 6
4-8 13
-04 1 -0.8
-1.50.5 -1.5
-0.8 0 -0.6
(Matrix C 3x3) OoimEc)s8as38a

(Elementinpu)y @ 3@ 6B @ 11B38 @48
B4 @sB 1380

(MatC™") Gva) Bl B3

* The above procedure results in an error if a non-square
matrix or a matrix for which there is no inverse
(determinant = 0) is specified.

H Determining the Absolute Value of a
Matrix

You can use the procedure described below to determine
the absolute value of a matrix.

* Example: To determine the absolute value of the matrix
produced by the inversion in the previous example.

04 1 08
15 05 15
08 0 0.6

(AbsMatAns) B)(Mat) (a)(Ans) B

Vector Calculations =

The procedures in this section describe how to create a
vector with a dimension up to three, and how to add, sub-
tract, and multiply vectors, and how to obtain the scalar
product, inner product, outer product, and absolute value
of a vector. You can have up to three vectors in memory at
one time.
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Use the ™9 key to enter the VCT Mode when you want
to perform vector calculations.

VCT ot (vooe) ] (vooe) (3]

Note that you must create one or more vector before you

can perform vector calculations.

* You can have up to three vectors, named A, B, and C, in
memory at one time.

* The results of vector calculations are stored automatically
into VctAns memory. You can use the matrix in VctAns
memory in subsequent vector calculations.

M Creating a Vector

To create a vector, press (1) (Dim), specify a vec-
tor name (A, B, or C), and then specify the dimensions of
the vector. Next, follow the prompts that appear input val-
ues that make up the elements of the vector.

Vector name Dimensions of vector
I :

|
VctA1J

= — Arrow indicates
direction you should
scroll to view other
I elements.

T
Element value

You can use the () and (] keys to move about the vec-
tor in order to view or edit its elements.

To exit the vector screen, press 08.

M Editing Vector Elements

Press (2])(Edit) and then specify the name (A, B,
C) of the vector you want to edit to display a screen for
editing the elements of the vector.

B Adding and Subtracting Vectors

Use the procedures described below to add and subtract
vectors.
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e Example: To add Vector A= (1 -2 3) to Vector B = (4 5
—6). (Result: (5 3-3))

(3-dimensional Vector A) (pim) J(A) 383

(Element input) 18 2838
(3-dimensional Vector B) OJoim (2)B) 383
(Element input) 4+B58 (] =]
(VCtA + VctB) BJ(vety J(A)

@ (vet) D) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.

Ml Calculating the Scalar Product of
a Vector

Use the procedure shown below to obtain the scalar
product (fixed multiple) of a vector.

Example: To multiply Vector C = (-7.8 9) by 5.
(Result: (-39 45))

(2-dimensional Vector C) @MoimEJc) 28

(Element input) 7JsB98
(5XVctC) 583 BV E (o] = |

Ml Calculating the Inner Product of
Two Vectors

Use the procedure described below to obtain the inner
product (-) for two vectors.

* Example: To calculate the inner product of Vector A and

Vector B (Result: —24)
(VCtA-VctB) B(vet) J(A)
(] (3J(Dot)

@ (et D) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.
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M Calculating the Outer Product of
Two Vectors

Use the procedure described below to obtain the outer
product for two vectors.

* Example: To calculate the outer product of Vector A and

Vector B (Result: (-3, 18, 13))
(VCtAX VctB) BBJ(vet) J(A)

@(ve) D (B) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.

B Determining the Absolute Value of
a Vector

Use the procedure shown below to obtain the absolute
value (size) of a vector.

* Example: To determine the absolute value of Vector C
(Result: 11.90965994)

(AbsVctC) [ERSHER (9] =

* Example: To determine the size of the angle (angle unit:
Deg) formed by vectors A= (—10 1) and B =(120), and
the size 1 vector perpendicular to both A and B.
(Result: 108.4349488°)

cos 6 = (\QI—EI) , which becomes 6 = cos”(lﬁ"lg‘)

Size 1 vector perpendicular to both Aand B = ‘2 i gl
(3-dimensional Vector A) @MoimGJA) 383
(Element input) 1Bo0818
(3-dimensional Vector B) @Joim)(2)(B) 3B
(Element input) 182808

(VCtA-VctB) BB(vet) J(A) () (3J(Dot)
GBlvet) @)(B) B
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(Ans=(AbsVctAxAbsVctB))
B O (8J(vet) J(A)
ER/ S ER[(z)]en] = |

(cos™'Ans) (Result: 108.4349488°) (=]
(VCtAXVctB) BJ(vet) (1J(A)
BRI =)

(AbsVctAns)
(VctAns-+Ans)

(Result: (- 0.666666666 0.333333333 —0.666666666))
(8)(Vet) (4](Ans) B ) B3

(8J(vet) (aJ(Ans) B3

Metric Conversions (Comp,

Use the key to enter the COMP Mode when you
want to perform metric conversions.

* A total of 20 different conversion pairs are built-in to
provide quick and easy conversion to and from metric
units.

» See the Conversion Pair Table for a complete list of
available conversion pairs.

* When inputting a negative value, enclose it within pa-
rentheses (J, 0.

* Example: To convert —31 degrees Celsius to Fahrenheit

i T

38 is the Celsius-to-Fahrenheit conversion pair number.
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e Conversion Pair Table
Based on NIST Special Publication 811 (1995).

To perform Input this To perform Input this
this conversion: | pair number: | this conversion: | pair number:
in —»cm 01 0z—(g 21
cm — in 02 g— o0z 22
ft >m 03 b — kg 23
m — ft 04 kg — Ib 24
yd > m 05 atm — Pa 25
m — yd 06 Pa — atm 26
mile — km 07 mmHg — Pa 27
km — mile 08 Pa —» mmHg 28
n mile > m 09 hp — kW 29
m — n mile 10 kW — hp 30
acre - m? 11 kgf/cm®— Pa 31
m? — acre 12 Pa — kgf/cm? 32
gal (US) — ¢ 13 kgfem — J 33
¢ — gal (US) 14 J — kgfem 34
gal (UK) — ¢ 15 Ibf/in? — kPa 35
¢ — gal (UK) 16 kPa — Ibf/in? 36
pc — km 17 °F - °C 37
km — pc 18 C—°F 38
km/h - m/s 19 J > cal 39
m/s — km/h 20 cal > J 40
Scientific Constants (comp,

Use the key to enter the COMP Mode when you
want to perform calculations using scientific constants.

e A total of 40 commonly-used scientific constants, such
as the speed of light in a vacuum and Planck’s constant
are built-in for quick and easy lookup whenever you need
them.



» Simply input the number that corresponds to the scientific
constant you want to look up and it appears instantly on
the display.

* See the Scientific Constant Table for a complete list of
available constants.

* Example: To determine how much total energy a person
weighing 65kg has (E = mc? = 5.841908662 x 10'%)

6505 28 (DB | 529908662

28 is the “speed of light in vacuum” constant number.

e Scientific Constant Table

Based on ISO Standard (1992) data and CODATA recom-
mended values (1998).

f . Input this scientific
To select this constant: p e ar
proton mass (mp) 01
neutron mass (mn) 02
electron mass (me) 03
muon mass (mu) 04
Bohr radius (ao) 05
Planck constant (h) 06
nuclear magneton (UN) 07
Bohr magneton (uB) 08
Planck constant, rationalized () 09
fine-structure constant (o) 10
classical electron radius (re) 11
Compton wavelength (Ac) 12
proton gyromagnetic ratio (yp) 13
proton Compton wavelength (Acp) 14
neutron Compton wavelength (Acn) 15
Rydberg constant (Re) 16
atomic mass unit (u) 17
proton magnetic moment (Lp) 18
electron magnetic moment (1e) 19
neutron magnetic moment (Ln) 20
muon magnetic moment (L) 21
Faraday constant (F) 22
elementary charge (e) 23
Avogadro constant (NA) 24
Boltzmann constant (k) 25
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To select this constant: Input this scientific

constant number:
molar volume of ideal gas (Vm) 26
molar gas constant (R) 27
speed of light in vacuum (Co) 28
first radiation constant (C+) 29
second radiation constant (C») 30
Stefan-Boltzmann constant (G) 31
electric constant (€o) 32
magnetic constant (LLo) 33
magnetic flux quantum (¢ o) 34
standard acceleration of gravity (g) 35
conductance quantum (Go) 36
characteristic impedance of vacuum (Zo) 37
Celsius temperature (7) 38
Newtonian constant of gravitation (G) 39
standard atmosphere (atm) 40

Power Supply

The TWO WAY POWER system actually has two power
supplies: a solar cell and a G13 Type (LR44) button battery.
Normally, calculators equipped with a solar cell alone can
operate only when relatively bright light is present. The
TWO WAY POWER system, however, lets you continue
to use the calculator as long as there is enough light to
read the display.

* Replacing the Battery

Either of the following symptoms indicates battery power

is low, and that the battery should be replaced.

* Display figures are dim and difficult to read in areas
where there is little light available.

* Nothing appears on the display when you press the
key.
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e To replace the battery Scr

@ Remove the five screws that ||
hold the back cover in place
and then remove the back
cover.

@ Remove the old battery.

@ Wipe off the sides of new
battery with a dry, soft cloth.
Load it into the unit with the
positive @ side facing up (so
you can see it).

@ Replace the back cover and secure it in place with the
five screws.

®) Press to turn power on. Be sure not to skip this
step.

Technical Information

B When you have a problem......

If calculation results are not what you expect or if an error
occurs, perform the following steps.

1. Press (2J(Mode) B to initialize all modes and
settings.

2. Check the formula you are working with to confirm it is
correct.

3. Enter the correct mode and try performing the calcula-
tion again.

If the above steps do not correct the problem, press the
key. The calculator performs a self-check operation and
deletes all data stored in memory if any abnormality is
detected. Make sure you always keep written copies of all
important data.

M Error Messages

The calculator is locked up while an error message is on
the display. Press B8 to clear the error, or press (€ or ()
to display the calculation and correct the problem. See
“Error Locator” for details.
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Math ERROR

¢ Causes
* Calculation result is outside the allowable calculation
range.
* An attempt to perform a function calculation using a
value that exceeds the allowable input range.
* An attempt to perform an illogical operation (division
by zero, etc.)

e Action
* Check your input values and make sure they are all
within the allowable ranges. Pay special attention to
values in any memory areas you are using.

Stack ERROR

e Cause
 The capacity of the numeric stack or operator stack is
exceeded.

¢ Action
« Simplify the calculation. The numeric stack has 10 lev-
els and the operator stack has 24 levels.
* Divide your calculation into two or more separate parts.

Syntax ERROR

e Cause
* An attempt to perform an illegal mathematical opera-
tion.

¢ Action
« Press (W or (] to display the calculation with the cur-
sor located at the location of the error and make re-
quired corrections.

Arg ERROR

¢ Cause
* Improper use of an argument

¢ Action
* Press () or (] to display the location of the cause of
the error and make required corrections.
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M Order of Operations

Calculations are performed in the following order of prec-
edence.

@ Coordinate transformation: Pol (x, y), Rec (r, 8)
Differentials: d/dx*
Integrations: Jdx*
Normal distribution: P(*, Q(*, R(*
(@ Type A functions:
With these functions, the value is entered and then the
function key is pressed.
x3! )C2, X_1, X!, o1
Engineering symbols*
Normal distribution: —#*
X, %1, %2,
Angle unit conversions (DRG»)
Metric conversions**
(@ Powers and roots: A (), "V
@ ab/c
(® Abbreviated multiplication format in front of T, e (natu-
ral logarithm base), memory name, or variable name:
21, 3e, 5A, TTA, etc.
® Type B functions:
With these functions, the function key is pressed and
then the value is entered.
VL, log, In, €f, 10% sin, cos, tan, sin~', cos™,
tan~', sinh, cosh, tanh, sinh~", cosh™', tanh~", (-)
d*, h*, b*, 0*, Neg*, Not*, Det**, Trn**, arg*, Abs*, Conjg*
(? Abbreviated multiplication format in front of Type B func-
tions: 23, Alog2, etc.
Permutation and combination: nPr, nCr
o+
© Dot ()
X, +
o+, -
@ and*
@3 xnor*, xor*, or*
* Operations of the same precedence are performed from
right to left. ¢'In\™ 120 — *{In(\" 120)}
* Other operations are performed from left to right.
* Operations enclosed in parentheses are performed first.

-1
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* When a calculation contains an argument that is
a negative number, the negative number must be
enclosed within parentheses. The negative sign (-) is
treated as a Type B function, so particular care is
required when the calculation includes a high-priority
Type A function, or power or root operations.

Example: (-2)*=16
-2¢=-16

M Stacks

This calculator uses memory areas, called “stacks,” to tem-
porarily store values (numeric stack) and commands (com-
mand stack) according to their precedence during calcu-
lations. The numeric stack has 10 levels and the command
stack has 24 levels. A stack error (Stack ERROR) occurs
whenever you try to perform a calculation that is so com-
plex that the capacity of a stack is exceeded.
* Matrix calculations use up to two levels of the matrix stack.
Squaring a matrix, cubing a matrix, or inverting a matrix
uses one stack level.

* Example:
2X((3+
INEEN
M

[l2)E] [5l[6]

Numeric Stack Command Stack

@D | 2 x
@ (
@ | 4 (
@ | 5 +
® | 4 x
: 6] | (
+

 Calculations are performed in sequence according to
“Order of Operations” Commands and values are de-
leted from the stack as the calculation is performed.
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M Input Ranges

Internal digits: 12
Accuracy*: As a rule, accuracy is =1 at the 10th digit.

Functions Input Range

sinx |DEG | 0= |x| =4.499999999x 10"

RAD | 0= |x| =785398163.3

GRA | 0= |x| =4.999999999x 10"

cosx | DEG | 0= |x| =4.500000008x 10

RAD | 0= |x| =785398164.9

GRA | 0= |x| =5.000000009x 10

tanx | DEG | Same as sinx, except when |x|= (2r2-1)x90.

RAD | Same as sinx, except when |x|= (2n-1) xm/2.

GRA | Same as sinx, except when |x|= (2r-1)x100.

in-1
SITY o= || =1

cos™'x

tan-x | 0= |x| =9.999999999x10%

sinhx

0= |x| =230.2585092
coshx

sinh'x | 0= [x| =4.999999999x 10%

cosh™'x | 1= x =4.999999999 X 10%

tanhx | 0= |x| =9.999999999x 10%

tanh-'x | 0= |x| =9.999999999x 10"

logx/Inx | 0< x =9.999999999 x 10%

10° | -9.999999999% 10%= x = 99.99999999

" [-9.999999999x 10%= x = 230.2585092

Vx [0=x<1x10'

2| x]< 1x 10%

1x  ||x]<1x 10%; x %0

x| fx]< 1x 101
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Functions

Input Range

x!

0= x = 69 (x is an integer)

nPr

0=n < 1x10', 0= r = n (n, r are integers)
1= {n!/(n—-r)!} < 1x10'®

nCr

0=n < 1x10', 0= r = n (n, r are integers)
1= [n/{r(n-r)!}] < 1x10'®

Pol(x, y)

Ix[, [y =9.999999999% 10
(x2+)?) =9.999999999x 10%

Rec(r, )

0= r =9.999999999x 10%°
0: Same as sinx

oy

orn

|lal, b, ¢ < 1x101°
0=bc

|x|<1x101
Decimal «» Sexagesimal Conversions
0°0°0°= |x| =999999°59°

)

x>0: -1x10'%°<ylogx<100
x=0:y>0

x<0:y=n, Sl (n is an integer)
However: —1x10'% <ylog|x|<100

y>0:x*¥0

—1x10'%°<1/x logy<100

y=0:x>0

y<0:x=2n+1,—-(n = 0; nis an integer)
However: —1x 10" <1/xlog|y|<100

able

Total of integer, numerator, and denominator
must be 10 digits or less (including division
marks).

SD
(REG)

|x|< 1x10%

[y|< 1x10%

|n|]< 1x10%°

Xxon, yon, X, y:n¥0
xon—1,yon-1, A, B, r:n=0, 1
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