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o CHAPTER 1: BEFORE YOU GET STARTED CHAPTER 1: BEFORE YOU GET STARTED o

- The Protective Cover - Caring for the Calculator

h o - _ Your calculator cormes with a cover to protect the keyhoard and To ensure the trouble-free operation of the calculator, please :
U0 % display when the calculator is not in use. observe the following points.
o o Before using the calculator, remove the cover and slide it onto the back Do not carry the calctlator around in :
T as shown to avoid losing it your back pocket, as it may break when :
s you sit down. The display is made of

Co glass and is particularly vulnerable, .
S A A Keép the calculator away from extreme 5
U (=L I heat, such as on car dashboards or near  *
L heaters. Avoid exposing it fo

o excessively humid or dusty k.
R environments, P

Clean the calculator with a soft, dry
cloth. Do not use any solvents.

—

S 77 /

. L = 437
LT N R

SR A

Lok ; . Bo net use a sharp or pointed objeet or
. “ ~ When you are net using the calculator, slide the cover over the keyboard x exert too much force when pressing the
- and display as shown. keys.

Avoid excessive physical stress.
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Preparing to Use the Calculator

mmqowm:mwnwwocwom_o:ﬁo:o::mmqﬂ@am.u«ocEmmﬂnmwm:_ﬁmsn
adjust its contrast. .

Resetting the calculator

1. Use the ip of 4 bali-point pen to press
the reset switch on the back of the Uz

caiculator. ~

« [ you do not see the mesage on the
right, the battery may be installed
incorrecily; refer to “Replacing the
Battery” (p. APP-2) and iry installing it

JALL DATA CL2H
B YESS{CL] |
B nNo-joulT] B

again.

2. Press [CL] and then press any key.
» The initial display of REAL mode
appears.

REAL MODE

3. Press [2ndF] [OPTION] [1] andpress [ ¢p GONTRAST
[£] or [=1 16 adjust the display 1«1 - [-]
conttrast until it is set correctly, then DARKe —LIGHT

press MOCS.M‘

+ See “OPTION menu” {p. APP-4) for
more information regarding optonal
functions.

CHAPTER 1: BEFORE YQOU GET STARTED

Operating Modes

The EL-5120 caiculator has four operating modes tc petform various
operations. These modes are selected from the MODE SELECT
menu. The sections below show you how to select 2 mode and what
you cah do in each mode.

Selecting a mode

1. Press the E key.
» The menu display appears. The
EL-5120 has a variety of menu
displays designed for ease of use.

<MODE SELECT»
1 :REAL 2:NBASE
3:80LV 4:PROG

2. Press H o select REAL mode.
» Inthe menu display, press the
assigned number to choose or recali
a selection.

REAL MODE

What you can do in each mode
REAL mode:
Allows you to perform standard caleulations, expression solver
caleulations, integrafion and statistical operations on real numbers.
NBASE (number base} mode: :
Allows you to perform binary, octal, decimal and hexadecimal
operations.

SOLY (solver) mode:
Allows you to calculate unknown variables using an equation.

" PROG {program) mode:

Allews you to create and use programs to autormnate simple or complex
calculations.




CHAPTER 1: BEFORE YQU GET STARTED

>_ Quick Tour

This section takes you on a quick tour ¢overing the calculator’s
simple arithmetic operations and zlso principal features like the
solver function. It is designed to familiarize you with the caleulator’s
operation keys, display and symbuols.

Turning the calculator on and off

1. Press [ON]. at the top left of the keypad
o turn the calculator on.
+ To conserve the batteries, the
caleulator turns' itself off automatically

REAL MODE

-if 1 is not used for several minuies.

OFF
2. Press [2ndF{ [ON] to turn the

caiculator off.

= Whenever you need to execuie a
function or command which is written
in yeliow above a key, press [2ndF|
followed by the key.

Entering and solving an expression
Arithmetic expressions should be entered in
the same order as they would normally be
written in. To calctiate the result of an
exprassion, press [ENTER] at the bottomn
right of the kéypad; this has the same
function as the “equals” key on some
calcutators.

EXAMPLE

Find the answer to the expression
8+ {3 -7 x-105

1. Press [8][21 (1% [3] [=] REAL MODE
Flxaibllel[-1{5]. 0.

827+ 3-7%-10.5_

CHAPTER 1: BEFORE YOU GET STARTED

A Oawax Tour

+ Inthe display “ /"~ represents m_
{division) and “* " represents H
(multiplication), .

e This calkeulator has a minus key m
for subtraction and a negative key
[ for entering negative numbers.

+ Note that V3" is entered in-the same
order as in a written equation.

+ You can review the expression to
correct any mistakes in the input
numbers or symbols.

« To correct an error, use the cursor
keys %] to move to the
appropriate position on the display

~ and type over the original expression.

2. Press [ENTER] 1o obtain an answer.

s While the calculator is computing an
answer, BUSY is displayed at the
bottom left of the display.

= In this calculater, you can see both

 the expression and its answer in the
same display. _

+ If your answer exceeds 10 digits, the
11th digit will be rounded.

# ‘The cursof does not have to be af the
end of an expression for you to obtain
an answer.

0.
82/ 3-7%-18. 5=
110. 4504172
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A Quick Tour

- Editing an expression

Aster obtaining an answer, you can go back

to an expression and modify it using the
cursor keys just as you can before ”sm
|[ENTER| is pressed.

Return ﬁo the last expression mba
change it to
8+ V3-7% 105

1. Press B or Am_ o retumn to the last

expression.
+ The curser is now at the beginning of
the expression (on “8” in this case).
» Pressing \&/ or [ after
_ obtzining an answer returns the
-curser to the end of the last
expression, i.e. “=” in this example.

2. Press <} four times to move the
cursor to the point where you wish to
make a change.

» The curser has moved four _u_momm to
the right and is now fiashing over ‘3",

8%/ vV 3-7T%-10.5z
110._4584172

82/ V3-T%-10.5=

82/ 3-7%-10.5=
110.4504172
82/ 3-7%-10.5=

CHAPTER 1: BEFORE YOU GET STARTED

A Quick Tour

NS
3. Press [2ndF] [DEL].

= This changes the character entering
mode from “overwrite™ to “insert”.

= When E is pressed the 2ndF
symbol shouid appear at the bottom
of the display. If it does not, vou have
not pressed the key firmly enough.

* The shape of the flashing cursor tells
you which character entering mode
you are in. A triangular cursor
indicates “insert” mode while 2
rectangular cursor indicates
“overwrite” mode.

4. Press [{1 and then move the cursor
onto “=".

» Note that “=" has moved to the

mmoo:aw:mw_:nmﬁmmvﬁamﬁo: 59:
exceeds 14 characters. :

5. Press [}] and [ENTER] to find the

answer for the new expression.

827V 8-7%-10. 5=
110.4504172

4821V 8-7%-10. 5=

116.4504172
82/~ (3-7%-10.5

82/ (3-7%-10.5
Y=, o
7.317272966
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A Quick Tour

Using variables

You can use 27 variables (A-Z and 8} in all

modes. A number siored as a variable can
be recalled either by entering the variable

RCL
name or using |2ndF] [8TG].

| Store 2° to variable R.

1. Press [CL] [2] [¥] [3] then {STO].

s [CL| clears the display.

« Note that “243” represenis 2 to the
3rd power.

+ Al PHA appears auviomalically when
yOou press E . You can now enter
any alphabetic character or 8 {written
in blue above keys in the keypad),

2. Pigss [5] to store the result of 2°in R.

«. The stored number is displayed in the
next fine.

« Al PHA disappears from the display.

You can also store a number directly rather
thah storing the resuli of an expression.

—10—

223

ALPHA

243=R

CHAPTER 1: BEFORE YOU GET STARTED

A Quick Tour

Enter an expression containing variable B
{now equal to 8) from the last example.

B EXAMPLE 2-
Find the area of a circle which has
radius R.

ks
1. Press E E [Exp] then

[ALPHA] .

» Whenever you need to use a
character written in blue on the
keypad, press [ALPHA| beforehand.
ALPHA wilt appear at the bottom of
the dispiay.

B
2. Press [S! and then [] .

+ ALPHA disappears after you have
entered a character. The calculator
refurns to normal character entering
mode.

3. Press |ENTER; to obtain the result.

instead of entering a variable directly as
above, you can use it indirectly, i.e. by

recalling it and then using the recalled value.

Follow the same procedure as above, but

RCL
press [x] [2ndF] [5TO] instead of
ALPHA] in step 1.
You will get the same resuit.

—11 -

S =xa’

ALPHA

zR?

mR%=
201.0619298

Variable used directly

a.
k8, Zx
201_0619288

Varizble used indirectly
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CHAPTER 1: BEFORE YOU GET STARTED

A Quick Tour

cm_n.n._?m expression solver function

K you want 1o find more than one solution
using the same formula or algebraic
equation, you can do this quickly and simply
by use of the expression solver function.

= EXAMPLE B8
| Find the volume of two cones:
(3 with height 10 and radius 8 and
(@) with height 8 and radius 9.

: I
1. Press [CL] [1] [aB] [3] [2ndF] [Es]
R H
[ALPHA] [5] [#] [ALPHA] [ak] to

enter the formuta,

+ Note that “1-3" represents 1 over (ie.
divided by) 3.

» Variables can be represented only by
capiial letiers.

x=7
2. Press [2ndF] 7] 1o finish entering the
equation.

s The caleulator automatically picks out
the variables alghabetically ¢ontained
in the equation in alphabetical order
and asks you to input numbers for
them.

= + at the bottom of the display
reminds you that there is ancther
variable further on in the expression.

—12-

1 3xR2H=
PRESS[SOLVE]
H=

0.

¥

3. Press [1] [0] to input the height and

go on to the next variable.

+ The calculator is now asking you to
input & number for the next variable.

» Note that, as the variable R already
has a number stored in memory, the
caiculator recalls that number.

+ ¢ indicates that there is another
varigble eardier in the expression.

4. Press [ENTER] to accept the number
from memory then prass [SOLVE] 1o
obtain the solution.

» The answer {volume of cone (1)} is
displayed In the second line.

» The last variable you entered is
displayed in the third line.

5. Press [8] to input the radius for cone
@.
» The display retimns to 2 value eniry
screen with “@” substituted for 8 in
variable R.

6. Press [ENTER| to confirm the change

and press a t» move to variable H.
s Note that “10” is still displayed from
last tme.,

7. Press m ic enter the new height then
" press |SOLVE| {o solve the equation,
+ The volume of cone (@) is now
displayed.

—-13-

1r 3xR2%H=
PRESS[SOLVE]
BR= 8.

t

1r 3xR2H=

R= 8.

670.2064328

t

Volume of cong @

1r 3xR*Ha=
PRESS[SOLVE]
H= . 0.

¥

1r3xR%H=
678.5840132
H= 8.

A

— Volume of cone (2)
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CHAFTER 1. BEFORE YOU GET STARTED

Using thé sclver function

You can solve any unknown variable in an
equation by assigning known values to the
rest of the variables. Let us compare the
differences between the solver function and
the expression solver function using the
same expression as in the last example.

| What is the height of cone (3) if it
has a radius of 9 and the same
volume as cone (3) {r=8, h =10} in
i the last example.

1. Press [MODE] and select SOLV by
pressing H .
= You are now in solver mode.

"o The phragse “SOLVER MODE"
appears on the display as a reminder
when you select SOLV.

= Since there is no expression yet
entered in this mode,” the calculator
asks you o _:.ocﬂ an expression.

SOLVER MODE

)

EQUATION?

2. Press ;_._uI\i B *EIUI>_ mUB.b_

then input the fest of the expression.

s Enter the rest of the expression in the
same way as jor the expression
solver Tunction. However, note that

R you mmust press [ALPHA| [BATA] ,

S [ENTER], to enter the = sign.

. 3. Press E 1o move to the variable

SR input display.

+ Note that the values assigned o the
variables in the last example for the
expression solver funciion are picked

—~ 14—

V=t ﬂwﬁmnml

8.
g

|
1]

up and displayed in the SOLVER mode.

Variables from the expression
solver function

CHAPTER 1: BEFORE YOU GET STARTED

A Quick Tour

4. Press [1] [0] to input the height of

cone (1).

» First of zll, you must find the volume
of cone (1) again.
5. Press I 1o enter the height and

namm.mzamwsmmﬁﬁmaaam.
» The cursor is now on V. :

6. Press [SOLVE] 1o find the value of V.
* R— and L are the values computed
by Newtoi’s method, which is used to

determine the accuracy of the solution.

+ Note that the caloulator finds the
value of the variable which the cursor
is on when you press [SOLVE].

7. Press (QUIT] 1o go back to the varable
input display.
s Thig time the value of V fom memory
is also displayed.

8. Press E to accapt the displayed

value of V and press [9] [ENTER] to

input the radius of cone (3).

9. Press A/ \A/ _mOrSm_ 1o find the

height of cone (3).”
« Now you have the height of cone @
which has the same volume as ocone

.

— 15—

A= 9.
V= . 0.

H= 190.
R= 8.
VE 6.

1 V= 670.2064328
™ B— 670.2064328
L+ 670.2864328

Right and left sides of the
expression after substituting
the knovm variables

— Volume of cone (1)

H= i0.
R= . 8.

V= 670.2064328

16,
: 9.
670.2064328

<< 3y X
Il

]

oy
1]

7.801234568
R— 670.2064328
L— 670.2064328

mI'

Height of cone (3)
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CHAPTER 2:

KEYS AND DISPLAY
Other features Caleulator Layourt ... .. ... .. it 18
Your calculater has a range of other Caloulator Keys ... ... it - 19
features that can be used in various Key notation inthismanual ... ... .. ... ................ 19
siwations, and can perform many Calculator Display ... ... ...iiiiiioiiiiinann O 20
egiculations other than those we went Display SIUGHICS . .. ..ottt e e e 20
through in the quick tour. Seme of the Meaningofthe symbols . .. ... ... . . . ... . e 20

important features are as follows.

+ Statistics:
You can perform one- and twe-variable
weighted statistical calculations.
Statistical résults include mean, sample
standard devialion, population standard
deviation, sum of data, and sum of
squares of data. (== Chapter 5)

+ Number Base:
You can perform binary, octal, decimal or
hexadecimal operations. You can convert
numbers from any of these bases to any
other. {& Chapter 6) :

=+ Numerical uﬂ,mm..m.ao:
You-can perform integration using
wmammo:_w rule. {== Chapter 7)

« Programming: .
You gan program your calculator to
automate certain calculations. Each

. program can be used in both REAL and
NBASE modes. (= Chapter 8)

—16—

n= 18.

0.983215286

DSEBIN
_ 6000000
11010110

an+ux
‘_. dy=
64.5

| InRPUT €

F=(9/5)%Cxs32
PRINT F-

3-LINE DISPLAY )

mu_l/\mn/.

PROGRAMMABLE l .
y _ -—
T | /R
INS CA

iR s 00

sin-t A nQ.m-..m tan-i ¢ - . : | -

_w:.__ “nom_ "nm:_ w + —

r  oT&a=dy[E==2), \CE . ANS

fex] (24) {v1 mu ENTER
—{7—
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CHAPTER 2: KEYS AND-DISPLAY

Calculator Keys

' Calculator Layout

The calculator display.consists of a 16 digit x 3 line displey plus
various symbols. Each 16-digit display line consists of 2 14
character dot matrix display (5 x 5 dots per character) and a 2-digit
exponent display.

The keys are classified as mode key, solver key, menu keys, cursor
wmﬁ... confrel and editing keys, function keys, and arithmetic keys.

\mv._)-ﬁnv —
ﬂ SCoLVER
i L5120 st
V.‘. ESEESZEEE Mmmmm.mm_
Dot matrix == =
e % B Tw%
- mmmmmmmmmmmmm.%
Symibols™£ ==
F-UNE DISFLAY
Mode key and OFF  OPTION FANGE
solver key

(o) (w0 e u -
Menu _AQ%MH STAT COMMARS SET P _nmv_.w
Ll () [Re) (]
Control and VAR aThe mS
i heys I@I@IE

ﬂ:!»no&wnﬁ:oh_u.ﬁu E & F

T o;&nmz =7 & JROL K CD =

| B E & w)
@) &l &« O
l_lllﬂ
|l OEEdEc
| @@ =

v,

Function keys-

Numeric and 4
anthmetic koys

" During use, these symbols are never all &mv_mwmn at the same time.

—-18—

There are three broad groups of key function: @ first E:oﬂo? @
second function, and (3) variable.

Key notation in this manual

To perform the second or variable functions
shown in yellow or blue above the keys,

you have to press [2ndF| or [ALPHA] - N
followed by the key. Q.H II_
The notation used or key operations
henceforth in this manual is shown below. _H -

First function

_ Second function |
Enter the expression: xR? x 10 Variable

Press: [x} [R] I [x] -10
Second functions and variables such as
x and R are shown in brackeis [ 1. This
means you have to press [2ndF|
T

zR2¥ .10 _

foliowed by [Ex3] and [ALPHA] followed
w .
by [5].

I a function expressed within [ ]is
written in yeliow on the keypad, press
I (the yellow key) foliowed by the
key below the function; i it is written in
blue, press [ALPHA] (the biue key).
followed by the key below the function.
« First functions, except for those of the
- numeric, decimal point and negative
. keys. are shown within-a box.

Number entries are shown in boxes i .
they are being used fo select menu
options from the display.

-G
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| ‘nm__n_.__mﬂg. Display

Thé calculator has a 16 digit x 3 line display abie in many cases to
n_m_u_mw an equation and is solution in the same screen or guide you
via a menu display. There are also symbols to indicate the status of
the calculator.

Display structure

When you enter an expression of up to 14

10429
characters; it will be dispiayed in dot miatrix
1G00006000.
form on one iine. The other two digits of the -
line are used to display the exponent part of | 10416=

the answer if  exceeds 10 digits. If your 1. 19
expression exceeds 14 digits, the display .

AQw

continues it on the rext line. The answer is o._owmaocomool_

always displayed on the next ine after the i

equals sign which marks the and of the B.1410=

expression. 1 _-10

Meaning of the symbols If the result is not between

N , -8999999999 and -0.000000001,

== Or —» gppears in program mode if a between 0.00000000% and

statement exceeds 14 characters. The 9990909999 or 0 the display

display text scrolls 10 the left as additonal e a9 10

characters are keyd it and .+ lets you

know that part of the statement is off the

display fo the _mq. ) 5x5dot matix  Exponent

4+ or + appears if an expression or displays part
* equation exceeds 3 lines to let you know . il }

that part of it is off the top or bottorn of Em
display.

BUSY is displayed while .%m calculator is
computing the solution.

2ndF, HYP or ALPHA appears when you
press |2ndF], [RYP] or [ALPHA]
respeciively to confirm the key funclion
mode that the calculator is in.

-1 6080000000000 2°
000000660000600°°°

000600000000680°°°
4= BUEY ZroF HYP ALPHA 4 4o
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Precedence

The calculator always performs calculations in the standard
dritlimetic order, even though this may not be the order in which

you entered them.

D.A.L. {Direct Algebraic Logic)
SHARP's Direct Algebraic Logic uses the following order of precedence in

sclving an expression,

 PRECEDENCE OPERATION EXAMPLE
. Highest Fraction operation W
H_ Functions that follow an entry | nl, »2, x
Power functions y* 1P
Impliect multiplication with = or | 4x, 68
a variable
Functions that precede an sin 45, v
entry
Implied muftiplication with 4 Ssin, 2ln
funcfion
Permutation and noBUm:mu.o:. 15P3, 15C3
Muitiplication and division . w. x4 + 8
Addition and subtraction 2+3—4
Logical AND 116G AND 1011
Logical OR, XOR or XNOR | G XNOR o
Change to rectanguiar or | 7,150
o pelar ceordinates 105, 25-sxy
ro%mﬂ . Storing to memory, orequals | 10=R, 2%

D.A.L. procedure

Let us examine the order in which the calculator performs the operglions -

of a computation.

W.Tmmxz___wlwmﬂw‘_.m
S T R S
o @ ® ® @ |
! The computation is
@ (@ =<By petiormed in the order (1) —
| ; | @
& (O + @
_ I
3
@®-®

Using parentheses

You may change the order of calculation
using parentheses ([{] and [1]).
Parentheses are entered as they would
appear in a written equation. Expressions
within parentheses are always computed
first.
W+ 22 x (V25 - 32) = 315

You may skip the operation of pressing N
if and only ff the closing parenthesis comes
just before |[ENTER] or [STOJ, as in the =
above expression.

124243 %(V25-.3
2 _

-3t-1r2

Pending operations _
The calculator can store up to 16 pending
operations and up to 8 numbers.
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\Oo:mnﬂ:@ Mistakes

Mistakes can be corrected in several ways. The keys you use for
correction depend on the type of mistake.

The cursor keys

incorrect keystrokes may be changed by
using the cursor keys [=r) -

Enter 123458 then cormrect it to 123459,

CHAPTER 3: GENERAL INFORMATION

Correciing Mistakes

1. Press [CL} 123458,

0.
123456
2. Press {4 9 [ENTER] . a.
. 123459
The edit keys 123459,
There are two editing keys: [DEL] and
H . E deletes the character under
the cursor in the display. [BS] deletes the
character just before the gursor in the
display.
Enter 123456 then comrect & to 1235.
1. Press [CL] 123456. 9.
123456 _
2. Press [BS] [« [« [DEL] [ENTER] . 0.
. i235=
1235.

—04 _

Editing modes

There are iwo editing modes: overwrite
mode and insert mode. The default setting
is overwrite mode, and insert mode must be
selected by pressing [INS].

Shape of the cursor in
You can tell which mode you are in by the overwrite mode.

shape of the flashing cursor in the display.

4
Shape of the curser in
insert mode.
1. Press [CL] 123456. 5
123456_
2. Press [<O [« [«) NS o [ENTER]. .
1239456+
1239456,

You can also correct entries by pressing
E 1o clear the screen then typing the
corrected entry.
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,._r__._m SET UP Menu

The SET UP menu lets you change the angular unit, the display

The SET UP Menu

Display format and decimal places

férmat, the way fractional results are displayed and the statistical

.non.ﬁmr Press [2] in the SET UP menu to call the FSE[FLOAT]
. ) FSE menu. This menu lets you select one 1:ELOAT 2:FIX
The SET UP display of four different display formats. You need 3 SC1  4:ENG
After pressing [SET UP], the menu display <SET UP» not worry about entering numbers in the : ) e
appears. . 1 :DEG 2 FLOAT appropriate display format since these
*+ The menu displays the current setfings 3 :MIXED. 4:STATx formats only affect the way the numeric
of all the SET UP options. . T v resulls are displayed.
s if you wish to change the SET UP » The title of the menu and the current
conditions, press the number to the left setting appears in the first fine of the
of the relevant condition or scroll the display.
-screen using /Y \ uniil the desired e Press 11, [2], [3] or [4] 1 mmhmoﬂ b
sub-menu appears. floating-point, fixed-point, scientific or :
» Press E to return to the mode you . engineering format, respeciively. £
left. « If you choose 2:FiX, 3:5CI or 4:ENG, the TAB[9] _
display changes autornatically to the TAB 80 11 22 33 44 _
Angular unit (degrees/radians/grads) meny. 55 66 77 88 9
Press [1] in the SET UP menu to call the + FPress @ [, .. ] or [3] to set haid
DR&G menu. This menu lets you select the DRG[DEG] the desired number of decimel v"mnmmf.
angular units for trigonometric functions. 1:DEG 2: RAD The following table shows the differences in
» The title of the menu and the current 3 :GRAD o the display for the four formats.
setling appears in the first Ene of the

display.

@ Press HN Q.H 1o select

Display format 1:FLOAT 2FIX 3:5C! 4ENG
degrees, radians or grads, respactively. . .
’ T ) Answer .

o e . X 1020500 04 | 83:81020500 03,
A circle is divided into 350 degrees, 2r displayed FOBT0.205 | 5981020500 | 836102050004 | 8281020500 03
radians or 400 grads. Actual answer | 83810.205 | 83810.205 83610005107 | 8589 omomxam

+ Once you have changed a condition, the Answer :

display autermatically goes back 1o the mww@\ma when | 83810.20% 83810.21 83804 &L106
SETWPmens. st mnower | wsroaos | aaox | adeas” | dgewad

(floating/fixed/scientific/engineering)

It shows the answer to the expression
1.2345 »x 67890.

+ Note that the number of decimal places affects the result of the modify

command [mdf}. (= p. 42}

.
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‘The SET UP Menu Using Memories

Fraction resuliis The calculator uses global variable memories (A — Z and 6), focal
Press [3] in the SET UP menu to call the ANS [MIXED] variable memories {maximurn of nine <.m1ma_mm per equation), and a
L ANS menu. This menu lets you select the 1 :DECML 2:MIXED “last answer” memory used when solving equations.
i way fractional answers are displayed. m :sﬁm_u.

= The title of the menu and the current ¥ Using alphabetic characiers
setting appear In the first line of the You can enter an alphabetic character REAL MODE
display. . {written in blue} when ALPHA is displayed s
- Press [1], [2] or [3] to select at the bettom of the display. To enter this : ’
whether the result is in decimal form, mode, press E - ALPHA
mixed numbers or improper form, : . .
respectively. -Using global variables indirectly |
“Using Fractions” in Chapter 4 explains how You can assign values {numbers) to global ;
to enter and edi fractional calculations. i variables by pressing [STO] then A - 6. |
Statistical format STATEx] | store 6 10 global variable A, | |
. T:8TAYx 2:STATxy : :
Press [4] in the SET UP menu to call the w . N
STAT menu. This menu léts you choose + Press: [CL] 6 [STO] A .
between one or two variables (STATx or o » There is no need to press E in 6=
STATxy) for statistical calculations. .. this case because ALPHA is selected : . 6.
+ The title of the menu and the current automatically when you press [ST5].
Mﬂﬂw“._mw.mbvmma in the first line of the To recall global vasiables, press [RCL] then
* Press [1] or [2] to select one or two - A-S
variables, respectively.
Each entry in both one-variable and Recall global variable A.
wo-variable statistics can hold weighted or :
unweighted data. “
(== p. 52} . Press: [RCL]A 6.
_ « Again there is no need to press A=
|ALPHA! because ALPHA is selecied 6.
_ automatically when vou press [RCLL
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Using Memories

Using local variables indirectly
Nine local variables can be used in each
eguation or program, in addition to the
global variables. Unlike global variables, the
values of the local variables will be stored
with the equation when you.save it.

To use local variables, you first have to
assign the name of the loca! variable using
two characters: the first character must be =
letter from A to Z or © and the second st
be a number from 0 {o .

. ‘! EXAMPLE
Store 1.25 % 107° as local variable A

| (in REAL mode) and recall the stored
mc_.n_umﬁ

1. Press [VAR].
» The VAR menu appears.
+ lf no local variables are stored yet,
ALPHA appears automatically and the
calautator is ready fo enter a name.

2. Press A1 E .
* — shows that vou have finished
assigning the name A1.
* To assign more names, press [ ¥\
to move the curser to VAR 2 and
repeat the process above.

3. Press{QUIT).
» This retums you to the previous
screern.

—-320 -

1: 4 7:

2:  5: 8:

3: 6:
. ALFHA

>1: A 4:

3: 61

4. Press 1.25[Exp| -5 [STO] (vAR] [1]. : 0.
= Untike for giobal vartables, you do not 1.925E-5.A1
need io enter any alphabetic 8. 0000125
characters. Just specily the named
local variable using a number from 1
1o 9, or move the arrow {o the
approprisie variable then press

[ENTER] .
5. Press [VAR] [1] [ENTER].
+ The value of VAR 1 will be recalied.
+ Alternatively you can recall a variable
by moving the arrow 1o it then press

[ENTER] .

0.0000125
A= -
0.6000125

You can change Em name of a local
variable by overwriting it in the VAR menu.

. Although the procedure to name variables

Is essentially the same in other modes as in
REAL mode, the values of the local
variables may have 1o be entered at a
different stage in the procedure. The
following table shows you when 1o enter the
values In other modes.

_Mode When fo input the value

| REAL MODE

0.

: Expression solver | In the display for entering or editing variables .
NBASE As above ’

SOLVER In the display for entering or editing variables

PROGRAM Substitute the valuss for the variables during the
program or use the “input” command

In all modes, pressing [CA] will clear the equation or program along with
all its local variables.

—31 —
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Using Memories

Using variables directly

Both global and local variables can be used
directly in an equation or a program. The
names of local variables should be chosen
bearing in mind that you may need to use &
variable like X1 or X2 at the same time.

| Using A (6) and A {0.0000125) from
| the last two examples, solve the
1 expression

1. Press [CL] 1 [an] . .

» Begin entering the expression as i it
were a normal equation.

2. Press [VAR].

1: A1 4: :
= The VAR menu display appears but ) !

the calculator remembers what you w m m
entered before you pressed [VAR]. ) 6 8:
3. Press {1] -[=] 1000 [A] [ENTER]. 5

* The display retums automatically o
the previous screen after you have
chosen the local variable, and you

1rA1-1000A=

T4000.

can centinue to enter the expression.

* You do not nged H if you use a
variable, However, the variable must
be a multiplier.

—-32 -

Using “last answer” memory
The calculator always keeps the most
recent answer in ANS memcery and replaces
it with the new answer every time you press

ENTER] . You may recall the last answer

and use it in the next equation.

Evaluate the base area (S = 3%} and
volume of a cylinder {V = 58} using
“last answer™.

1. Press [CU] 3 [#] [« [ENTER].
¢ The area of the base is now

calculated.
s The number 28.27433388 is held in

ANS memory.
2. Press [CL| 5]ANS] [ENTER] .
« You now have the voiume of the

cylinder.
+ The last answer Is not cleared merely

by pressing H .
The last answer is cleared {.e. setto 0) if
you press [CA] or the RESET switch or
change the mode, but not if you tumn the
caleuiator off.

3%x=
28.27433388

0.
5 ANS=
141, 3716594
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mmmmﬂz._@ the Calculator

I you wish fo clear alf inemories, variables and data, or if none of
the keys (including [ON] ) will function, press the RESET switch
located on the back of the calculator,

In rare cases, all the keys may cease to
function if the calcuiator is subjected to
strong electrical noise or heavy shock
during use.. Follow the instructions below to
reset the calculator,

1ALL DATA CL?§
F YESS[CL] &
¥ NOS[QUIT] &

1. Press the BESET swiich,
+ Adisplay appears asking you to
confirm that you really want to reset

the calculator.

1 ALL DATA ¥
2. Press [CL].

» All memories, variables and data are E  CLEARED! 1

cleared. B HIT ANY KEYX

* The calculator will revert to the very

first settings that were made when
you started to used the calculator for
the first time.

REAL MODE
3. To cancel the oparation, press |QUITY . 0.
+ The display goes back to the initial
display in the REAL mode.
» The ANS memory will be cleared.
RESET switch
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REAL Mode

REAL mode is used for standard calculations, and has the widest
variety of functions, Many of the functions described in this chapter
can, however, also be used in other modes,

Press [MODE] [1} to select REAL mode.

You can enter an equation in the same way
as it would be writteny using DAL (= p. 22)

Expressicn solver (= p. 88), numeric
infegration (/= p. 72) and statistical
caleulations (.= p. 49) as weli as the basic
mathematical operations described in this
chapter can be pesformed in REAL mode.

Pi

Pi (z) is stored as a constant in the
calculaior. Pressing [#] recalls the symbol &
to the display; the value 3.14159265350 is
used in calculations. However, only the first

10 digits of the result will be displayed after
calculation.

% Compare 7° and 3.141592654%.

1. Press [CL] [x] [Z] [ENTER] .

» The answer wili be 9.860604401 as a w2o
result of squaring 3.14159265359.

9.869604401

9.869604401
3.141592854%=
9.868604404

a.

2. Press 3.141592654 [x?] [ENTER] .

+ The calculator squares 3.141592654,
giving 9.869604404 as the result,

- 36 =

CHAPTER 4: MATHEMATICAL GPERATIONS

Using Fractions

Calculations can be performed using decimal, mixed or improper
fractions.

Entering and converting fractions

To enter & proper fraction (e.g. m».v or an
improper fraction (e.g. 2), enter the
numerator, press @ then enter the
denominaior.

To enter a mixed fraction {e.g. 25}, enter
the integer part, press [+]1, enter the
numerator, press [2/b] then enter the
denominator.

o EXAMPLE 1

Find the answer to the expression
S ., 1
3 +2 5

Press [CL] 5 [ak] 3[x] 2[+] 1[am] 0.

6 [ENTER] . ﬂ 5:3+2+1r6=
« 5 isdisplayed as 5r 3and 25 as 2 + 1 34506
- 6.

+ The answer 3 + 5 6 can be written as
32,

You can convert between decimal, mixed

and improper fractions in the SET UP

menu. (=¥ p. 26}

Convert the last answer, 3 + 51 6,
from mixed to improper form.

5r3+2+16=
3+5-6
23r6

Press [SET UP] [3] [3] [Qur].

« The answer is now also displayed in
improper form. All subsequent answers

will be displayed in improper form onty,

—37 -
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You can perform standaré power and root calculations using H .

L 50, B iand 1

The following table describes the operation of the power function keys.

Function Description Example _ Display
m Caicuiates the square 3 _Mm 82._
of a number. IE 8.
Raises a number y 1o |
: 4 H 5 A
il the power of a second 415=
number x. ENTER 1024.
Caleulates the square —
=1 | root of the number that % 27 s
follows it [ENTER] 5.196152423
i Caleulates the xth root
: _ {x is the number e
i erttered befors the mmm/w 1243 | 5% V243
s operation key) of the TER 3.
i number that foliows 1.
S oy | Caloulates the 0257 | g.25" 7=
oo reciprocal of a number. | [ENTER] 4

38—

Logarithms and Exponentials

You can calculate common {(base 10) and natural (base &) logarithms
and exponentials (antilogarithms) using flog], [In], [10"], and ["L.

The following table describes the operation of the logarithm and

exponential function keys.
Function Description Example Display
Calculates the base [log] 31.62 | 14 _
: : ¢ 31.62=
log] | 10logaitum of 2 ENTER 1.499961856
number.
O&E_m.ﬂmwﬁzwcmwm in] 3182 In 31.62=
[in] | e logarittm of a ENTER 3.453789832
number. ;
Raises 10 to the [0 4.7 1A T=
(167 power of & number. E 50118.72336
Raises e to the fer] 1 ahl=
€1 power of a number. ENTER 2.718281828
~29-—
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Trigonometric Functions

You can caiculate trigonometric fuhctions and their inverses for
angles measured in degrees, radians or grads.

Selecting anguilar units __

A circle has 360°, 2x radians or 400 grads.
To select degrees, radians or grads, press
[SET UP] H to recall the DRG menu.
H&PMQ .

DRG[DEG]
1:DEG
3 :GRAD

2:RAD

Sines, cosines and tangents
[sin], cos] and ltan] calculate the sine,
cosine and tangent, respectively, of a
number. When using these keys, be sure
the-calculator is set for the angular unit vou
want to work with.

Calculate sin 30°, cos X radians and

2
tan 150 grads.

1. Press [CL] [SET uP) [1] [1] [QU] o
5] c0 [ENTER] . sin 30 .
* Pressing [SET UP} [1] [1] [QuiT] 0.5

sets the angle to DEG.

2. Press [SET UP] [7] [2] [QUIT] [cos] 0
.5
[ E 2 E cos np2z

+ Pressing [SET UP} [} (2] [QGIT] o
changes the angle to RAD. ]

w.?ﬁaﬂcmm_ugﬁ
150 [ENTER] . _
» Pressing [SET UP] [1] [3] [QUMT]

changes the angle to GRAD.

tan 150=

—40—

inverse trigonometric functions

fsin™1, [cos™] and ftan™"] calculate the sin 30°

arcsine, arccosing and arctangent of the <in 150° -

number. The result is always the smallest ain _210° — 0.5
{postive or negative) angle that has a sine, i 330° L
cosine or tangent equal to the operand. You

rust set the desired angle unit beforehand,  sin” 0.5 = 30°

_ Calculate arcsine -1 in degrees.

Press (€] [seTUP [ [ [GUT] 5.

fsin”} -1 [ENTER] . sin~t 1= _

o Pressing [SET UP] [1] [1] [QUIT] sets _90.
the angle unit to DEG. . .

-Hyperboiic functions

You can select hyperbolic sines, cosines,
_.ﬁ,m.:mmam and their inverses by pressing - -
[Ee] or farc hypl followed by {sin], [cos}
or [tan].

Find the hyperbolic cosine of 0 and
the inverse hyperbolic sine of 7.544.

1. Press [CL] [hyp] [cos| 0 [ENTER]. _ 0.
+ HYP appears at the bottom of the cosh 8=

display when you press @ . el

s The hyperboiic cosine is displayed as

“cnsh”

2. Press [arc hyp] [sin] 7.544 [ENTER]. 1.

« Both 2ndF and HYP appear at the sinh™" 7.544=z
bottom of the display when you press 2.718263812

farc hyp}
—41 -
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Modify Function ' Math Menu Functions
The r”mmo:_mﬁo_‘ holds all calculation results intemally in seientitic | There are other functions available on this calculator besides the
notation, with up fo 12 digits for the mantissa.  first and second funciicns on the key pad. These other funciions are
The madify function converis the internal _ moommwmn_ using the math function menu. The math menu has s_
value {12 decimal places) to maich that of ) ) a&m_‘ma contents for éach mode. In REAL mode, wom_ can recali the .
the display (no. of decimal places selected . do:o._ssm E:oao:m Sm the math ment.
in the SET UP menu), so that the displayed ; : . ¢ ruml
value can be used exactly as you see it in | Absolute values, integers and parts of numbers
subsequent operati _ _ .
subseq perations. ._.:_w function is | . | Press [MATH] 1o call the first page of the . T ABS  2:1PART
seful for caleulations in which not atf the © math menu display. In this menu, press “ta. " 4:EPART
significant digits of 2 number need to be . . ; . 1z, . or [4] to select functions, 3INT :F .
taken into account. ' that is to find the absolute value, integer 5 “.mbzc...o.gm .”Umbzw :
¥ the modHy function is not used, the | part, integer value, or fractional part of & — -
internal result rather than the displayed L . number, respeciively. .
result is used i . o L
used in subsequent caiculations. . _ The following table describes the operation
1. Press [SET UP} (2] [3] [1] [Qur]. | of these functions. .
» Set the display to FIX format with cne m . :
Qmﬁﬂm_mﬂm : . . . _ Function Description. |  Example - Display.
2. Press 5 9 IENTER]| [%] ¢ . - : : IF T )
= e A oo ] | [ jowesre TmmM @ s |
) . 1- aolute H | SE = E ST . T
= The calculator obtaing | ANS%82 _ . number. - - .u..Imﬁ ] S .u . |
0555555555556 as the intemal result 5.0 N : . — 0
of 5 + 9 and di ’ _ Dispiays the MATH] [2] | 1PART -7.94= ]
and displays #t as 0.6. e ; > PART integer part only of on E .7 o
S * The intemal result is multiplied by9to C ; a number. 7 )
S give a result of 5.0 (the first number . |
et ) i Displays the
you entered). A o , largest integer less | MATH| [8] | INT -7.94=
8. Press 5 [+] o [ENTER] [MDF] . g ——— . | |¥NT tenorequaitoa | -7.94[ENTER] -8.
[ENTER]. . b5 : rumber.
. Th ANS*g= ; - _
b e Boa@ function wcvma_.;mw the g 5 Displays the [MATH] [4] EPART -7.9%4= Lo
mu_mﬁa result (0.6} for the internal - -4 _ 4FPART | fractional partonly | " TENTER] -p.04 i
result, . of a number. ; ;
‘s The caleulator multiplies 0.6 c_x R _
give.5.4 .

40 : . —43 - . ! .
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Math Menu Functions

Random numbers :
Press [MATH] o call the first page of the
math menu display. In this menu, press .
H to Select a random number and [6] to
select random number lists.

2: IPART
4 :FPART

i :ABS
3 INT

5 : RANDOM6 :=RAND

¥

The calculator can pick random numbers
between 0 and 0.999. ~

| Pick.a random number between 0
and 8.99.

nﬁ..ﬁlﬁ@..ﬂalmzamm.
+ The result may not be the same each
time this operation is performed.

RANDOM %10=
= Pressing H 10 muitiplies the . |

§

-31

generated random number (in the range

- '0-0.999) by 1010 give a random number
in the fange D-9.69.

* The calculator will continue io pick RANDOM »10=

random numbers between ¢ and 5°99 for : 4.

6.

31

81

each subsequent press of [ENTER] .

The calculator has 999 fists of random

numbers (numbered from 0.001 to 0.899).
These hold the same random numbers for
each calculator, and can be used to share

random numbers with other EL-5120 users.

Have the calculator pick a random
number from list 0.001.

1. Press [Ct] 0.001 [MATH] [e] .

" » The random Hst 0.001 is selected and -

its first number will be recalled by
' pressing [MATH] [5].
> Press [MATH]| [5] [ENTER].

+ The calculator recalls the first number .

of the list. The numbers are always
" recalled in the same order.
If you wish to go back to the normal
random number function, press ¢ [MATHI

ol

0.
0.001 —RAND
) 0.801

| RANDOM=

_ 0.601

0.087
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" CHAPTER 4: MATHEMATICAL OPERATIONS

Math Menu Functions

_umo”o_._m_m, ooEa_:&_osw and vo:zcﬁmaozw

Press |MATH] I B 1o call the mmoo:n_

page oi the math menu display. In this P:nl 2:nCr
.~ display, press [1], {2} or [3] to select d:nPr -
- functions, that is to find factorials,
combinations or permutations, respectively. i
The following table déscribes the operation - -
of 59& functions,
_uc_._nmos - Description Example - Display .
| Calctdates the factoriz! | 7-[MATH _
imi | of an infeger value. IFAANT 7i=
[ENTeR] 3040
No. of combinations. :
g possible groups or r . =
© -y exiracted from a'group ENTER| . 3
gfnitems.
No. of permutations. o
Finds the number of - | 5
anpr | Possible arrangements =
of r ftemns that can be B_W_l z |$P2=
exracted from a group ENTER ¢
of it ftems. .
—_ .&m —_

Degrees <> DMS conversion

.?mwm I B B io call the third

page of the math menu display. In this

menu, press . or @ to convert the
‘angle unit to degrees (decimal notation) or

1 Ivam M —DMS
3108

»Iv:,

DMS (degrees, minutes, seconds). .
The display format for each notation is as

follows.

» Degrees:

D.ddddddddd

=

« DMS:

— b.zammmm

LI %

[

Fraction of @ degree (maximum of § deciral u_mo?ou
Integral number of degrees (°} ’ )

mﬂmSon of a secend {maxdmum of 2 amﬂum_ Emomwv
Seconds {7}
Mihutes ("}

The following table describes the ovm_.mao_._ of the ammqmmw = U__sm )
conversion functions. S

.u.mu_mw .

Function | ;. Description Exampie -
. Converts from 75624 [MATH]. } - .
¥LpEG | DMStodecmal | (W) (W3] | 7-3624-DEG =
format. [ENtER] . o T
| Converts from : [ 7.94: I L
ml_ua_m decimaioDMS | /¥ [¥\ [2 - 7.94-DMS =
. Y format. E 7.562400

« In amQH& notation, the achmw 7.94 in the display means 7.94°.
« In DMS notation, the number 7.562400 in the display means

7°56'24.007.

— 47 =
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Math Menu Functions - ~ STATISTICAL OPERATIONS

Polar «> rectangular conversion = SHBHSHOS -+ sorarsnionnmmansssasnas st -
Press [MATHT ¥\ /¥ 1o call the third T-oDEC  Ziopms STAT Menu DISplay ..-....oocorormnresmmerermerenmoe
Ummmoﬁﬁmamﬁamncn_av_mv« In this ..w o b x o ?mﬂmacnﬁnﬁ<-.........j.......?...:l.:........ ...........
menu, press . or . to convert to polar — e .. Selecting stafishics ... cc.oiaiiieaiiiiiian .
{r. 8) or rectangular {x, y} coordinates. : S a Data Entry and Correction . ........ onTrorrrrmmETITII
wugmﬁmmzm_mc:nmm§m¢6<m~cmﬁw o . . Beforedataentry ........
when you perform conversions, be sureto - - - . Omﬁmmsﬂw ..................
set the angle unit you wish to work with in - Data correction ottty s
: the SET UP menu. (= p. 28) ‘One-Variable Statistics ... .--oan-o S e \
a4k - . Entering one-variable data .. . ... -reeee B
SO ¥ AMPLE 1 | Analyzing statistics . ... ... A ;
i 7 Oo:éaEmﬂQO:mc_mﬂoooﬁsmH@n z Two-Variable Statisfics . ... cooiianeinnannns
RS (1.1} to polar coordinates (with & N A | Entering tovariablo 8 .- oovinine e
L i expressed in degrees). . L ANGYZNG SHAISIOS . ..t e e e se e e
S i : Eamm:mmqmmm_oa .............. ST
S _uammmmmq%“. . [QUIT] 11,71 1. 1or0 _ - s : _
ST - mvo._mq oooas&umm are mﬁoamﬁ_o&@ i 45, ) I . nmzoﬁrm - o | -
o ” .w..awma in mhmca variables K and 6. - - . ] Cong ”m._ N Em_mﬁ _ No.| i ? _lj_lr o
4 . : . A..w...m.aa R ] L [ .
. | = i o . HRE [ I
! RS R Ti _ 7 RN
| ity 5% 2ol —= N
180+3 I SR
] i . _ e - N 7 S
_?ﬁaﬂcmllaig S S S | = : _:mn__
. The qmn”mm@_.__mw oooﬁsmﬂmw are .o L6007y 1 Loz e iEE
i mﬁoamunm_;\ stored in mHoamH E:mgﬁwx ; R SRl e 7
UL _ meJ\ o o X= - M- _ gk I ﬂ.Wna._m. h. 7 .
o Y= 3.464101615 SR S A ) .
P = H
—48— / —49-
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Statistics - - e | STAT Menu Display
S You can perform & number of one-variable or two-variable statistical Statistical operations are selected-from the STAT.meny display.
oA operations in REAL mode. . However, you must input your. amwm before you E.oomma to Em
The following table describes the stafistical E:Qﬁ_oﬁm Emm can ¢m vm;onswa | statistical operations: (= p. 52} o .
. _u::ﬁ_g : "
o_.ﬁ. : ._.ao. I _umwo:uﬁ_o: i Em< onmu.muoaw. . ;0 mentl n_mmmummﬁ ) _
| variable : varizhle . : Pressing [STAT] calls the STAT menu. 1.:% Lisx
o _ m Mean value of samples X ST display. ¥ you sélect STATx {for 3.ox  4:3x
- LR Y g XX <|MH M d . -}l one-variable operations), then the STAT is .M».n_ &:n :
B3 : R n. n ¥y Hm.;d B.  enu-consists of only one page (the first of [T 77 ¥
e N wwau_m ﬂmmaﬂn deviation mx Hmdj . . #ts three pages). If you select STATxy {for - 7 .
» Sy X = | \M s RS L T weo-variable operations), all three pages of 1:¥ Z:8y
g R 8y:: Mm._.>d B. the menu are avallable by pressing . {30y 4:Zy
Do _uonc_mwc: standard devigtion ..ax [sTATy (3] | The first page of the STAT menu consists | 5:iTy? B:Ixy -
ox Loy oo [DERR TRy pevhiteeaieio.L. © mainly of stafistical functions of variable x;
: : Yoon o n oy ! wm.apd M\[F] : these can be used for both one-and - e
; : : . ok fia, --2:
i X . & X :ISTA . two-variable statistics. The seeond page - )
D ;XY gSum of samples 2T lEl ' consists of functions involving variabley for | 31 . 41X
i 5y JUsTA [YA[E] ] ! O . O
L 52 1 52 1 15TA _q use in two-variable statistics, and the third - - -5 1y= o °
; : M<~ Sum of squares of mmsn_mm ST @ ..... _ page consists of linear regression functions. :
— i _ BRS i WAAVETE I |
n o {Number of samplos n :{STAT] [8] | selecting statistics
iy Sum g_ua%ma_a samples ”ue STAT [YNIG[ [ 1 pigase refer to the table of statisticad -~
— I & ja- =y-bX - Coefficients of near [STAT) [V | functioris on the prévious page for the key. .
. 5 2regression equation AAYGY B ;  operafions fo select the required operation.
—lp %s b ST [V |1 e ssecting a mion,press [ENTER]
—_— . (B [2] : ﬁo m:aaw,&wcm‘ c
— “umWWm Qw%ow RHSTOEALY _
MR Goefficien : _ .
T T2 Vi by : E 5] _
o X : .
i N c . Substifufing for y o FAA [4] | .
i oy by os b, Yelue estimated by L, ix[STAT] [¥) :
- I Y- oy =a+bx 1 T
: substitting for x Yy TAARE

|

I

mxxnmumlmxlmu wS«qumlmMHw @QuM@IE _ ) .
50— __ — 51—



Data Eniry and Correction

iR CHAPTER 5: STATISTICAL OPERATIONS

identical entries.

Before data entry

.<o=omu§§0:?§mmv~mo~g?§_m” statistical data in' the .
o, form in which it would normally be written, Le. entry, ey, entry. -
“1 You can also input weighted data instead of having to repeat

1+ " Select one-variable (x) or two-variable (xy) .
+ ¢ Statistics in.the SET UP menu. (= p. 28)

- The caleulator clears all the data Hyou
1. switch between one-varable and .

- <S8ET UP»> .
1:DEG: 2:FLOAT
3:DECML4:STATx =

two-variable mode. . -
‘When you m._‘.m inthe mubq.ov.nmﬂm. mode, "
press [CAl fo clear any data and resulis left

in the memmory. . o

Onge the result of 2 statistical operation has .
‘been obtained; additional information can-

be entered and the operation can ‘be .
performed using successive addiional date -

}
Data entry

The following table shows how to enter .
one- and two-varichle data sets.

Mode Example - Final display .~ Dataset ..
sEwe Al T T T e [ w By
x HQUT]19 [DATA] 141, 2pATA 1.1 19" |- 67
11 [ ]2 [DATA] L 3. 2 |'11 | 26
e iSET upj [4] [2] _ 3 111 | 28
T oy QUIT| 19 [, 167 ns . t. :
g "¥ |[DATA) 111,126  |11,26,2DATA .
: [.12 [DATA] 1= :

s [f you want to msﬂm.a..imﬁaﬂ.ma data, preds [] after the
numerical value(s) of X {and y if applicable), then key
in the number of fimes you wish 1o repeat the eniry.

—52—
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Data Entry and Correclion

Data cortection

The calcutator does not store the numbers
representing staistical data exacily as you .
enter them, bt combines them m&Q mm%. ]
entry info the statistics registers (ie. X, IX;

sx. n,-eic.): This allows you o enteran
almost unlimited Rumber of data samples;

but means that you cannot go back through
the individual entries and correct data. -

You can correct data in the same way as

. ing th 3t have to
entering them, except that you i
press [CD] instead of [DATA] . This causes

- STAT :—] - Operation
x . . p8cDr -
x with weight 1 11-, ] 2 fCB}
195767 -
“¥ ool
oyywith (11128511
weight . |21CDT -

the-caleulator to subtract the nurnber of
samples deleted from the n register and the

| appropriate sums of samples from the Ix

and Ty registers then recalculate the restlts. -

You can also use the weighted amﬁ entry-
‘procedure 1o sublract numbers more than
once.

1- Enter alt data. {Referio the key™

. ol .m.;

ns P
operations in the data entry table) | 11,26, 2DATA
e THhe display confirms that you have Copme S8,
"7 entered three samples (n=3). . L - L
2."Press T8, 167 [COL." o me 3L
o The calculator now only hoids o lie;87¢D ¢ ..
samples of data; both of which are. T
{11,26). s S _ L
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One-Variable Statistics -

CHAPTER 5: STATISTICAL OPERATIONS

One-Variable Statistics

You can obtain X, sx, ox, Ix, Zx° and n in one-variable statistics

‘mode.

Entering one-variable data
Select STATx in the SET UP menuy; :._mn :
eriter your new data set as follows. .

1. Key in & number. from Em daia set.

N?QQE

‘You can enter welghted o:m.<m:mw_m ammm
as follows:

1. Key in & number %69 the data mmﬁ

2. Press[ 1

3. Keyin Sm number of mman_ﬁw 31&5
entry.

4. Press E .

° Statistical results are obtainéd through
the STAT menu after all data has amms
entered.

Enter the following test scores g wm

students as one-variable data (x):

.| 1:DEG .
]| 8:MixED hmmﬂnqx

<SET UP»
" 2:FLOAT

¥

m.;.:xm

_. 1:STATx 2:STATxy

Entry no. ! 314 ]| 5.

Test score. S0 160 70

1i2
30| 40
1|1

80

1604

No. of students 4| 5 8~

1. Press [L] [seTupy (4] 1] [QUT):
¢ Onevariable mode is selected m:a m_H
previous datd is cleared.”

2. Press 30 [DATA| 40 [DATA] 5074

DATA] 60,15 [DATA

DATA] 86 ]9 [BATA
{DATA| 100,12 [DATA].

= Check on the di wﬁmw that you sm<m
.. . enered all 35 dafa items (n = 35).

7618
W5

—54—

nz 3%,

B ‘:G NEQ

n= _ mm

Analyzing statistics o
After éntering yout oné-variable data set, -

2:8X

i X

you can find X, sx, oX, ¥x and =& by . ok EiTX

v:wmm_:@ [STAT] and & _.EBGR from {1 - o 5:5x2 6:n

..._.sw 3:9%,5@ Hmvmm mﬁo&m Sm functions--

available and the results-that would be

cbtained from the data set on the previous. -

page. - - e e

r mc:ono: _Amw ovm.,mm_os.m _ m.mm:_» .

_ es zec
gEmms velue cfsame ISTATI _H E 71.428571438
Samg . --- §X= ' IR
amsmwwmw:%&a [STAT] H mzﬂm 16.47508942
Populati andard . OX=
Gogaton (o + (1570 ELIENTER, 9 23802542
__mcaowmm%%_ﬁv . Hm?.d Hllmﬁ.m __w_ i 2500,
@—n: |m.£:.m_ - ML.K,N.“ PN 1.1_?

._w $xis mﬂmwﬁ_aﬂm of m.awgam& .
amﬁm&oa an & _ooﬁc_m.ao: from & wmsﬁ_m

1.vovn_mao:

s ox isthe standard deviation o“, a
* poputation calculated from ai Em Qmﬁm

*oﬂ that Evmﬁ_%
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CHAPTER 5: STATISTICAL OPERATIONS

Two-Variable Statistics

In two-variable statistics mode you can find ¥, sv; oy, Zi; M<~ and Sxy .

as well as the Obm.<mn_mEm E:nﬂo.nm @mwonumn ‘on the previous page.

_mﬁm:um .E.._cémn_mim data
Select STATxy in the SET UP menu, then

<SET UP»
{1 :DEG ° 2:FLOAT -
- [-3:MIXED 4:STATxy

enter your new- data set as follows.

1. Key in a value for x from the data sét -
2. Press L

3. Key in g value for ¥ from the nmﬁ set -

4. Press [ O>._.>M

You ¢can enter weighted go.<mmmc_m amHm
as follows. .

1. Keyina <m~cm for x m83 ﬁrm amﬂ wmﬁ :
2. Press|, ].

4 STAT[xy]
4 1:8TATx 2:STATxy

3 Key in & valiie-for v from ﬂzm Qmﬁ wmﬁ
4. PressT, ],

5. Keyiithe :cawmq 9ﬂ mmﬂ?mm ,“oﬂ m.__m mEQ o N o -. _
6. Press [DATA] . |

¢ Two-varigble mﬁﬁ.o& n&mﬁ. aré ocﬁ_:ma 58:@3 the m._}b._. meny .
- -after all d4ta has been/entered. - -

Enter the following two-variable daig set representing the B_mao“_mwﬁ
Umgmmn numbers of m_mam_.amé schools and junior. high w%oomw

m:ﬁ<nx¥. . . .4... 2 | mr . #._ 518 |7 - m I3 m:..uc»
o ovlemertary. 57| 525 [ 346 | 646 | 1480 | 422 | 10 | 668 766 | 375
schools - ] i el Rt R e bkl
ey IO 4201526 | 146|308 | 857 | 196 ] 81 | 278 | 380 167

e ._.Eo.<mamc_m mode is selected and all -
previous data is cleared. . . :
' 2. Préss 274 [, ] 120 [DATA) mmmEmmo

- [oATAL. %S%Emﬁ:
167 [DATA].

* Check on the display that you have -
entered all 10 data ftems {n = 10).

n= ’ 9.
273,167DATA
= . 10,

— 56~
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- Two-Variable Statistics:

Analyzing statistics

After enteririg your two-variable data set,

1y 2Zisy
. you can find y, sy, oy, M%M%m:am.émm. _ m“.q%”._...a.“Mw |
) well as the ona-varigble statistics using - - 5 M«». eizay
Hm._.de arid a number wo_d. 6@ A »«.
The following table shows the statistical .
Egoﬂ_onmoﬁwﬁmﬂnm:uoogm_:ma from &m
data set on the previous page- : S
Function Key oum_.m»_o:m 1 Result
e isTAT [ /_H: _ T
m%%w%ﬂw sTATl [ E m - ._ | . 227.6568812
Population ..a«.u...... . ) -
standard deviation | [STAT] [¥ / @ _nzﬁxu " 15 0747808
W_w“_ of samples Hm_ﬁw B . I = ___mmi.‘_
- < - e [ )
= .N%n[ -
of T2 TENTER]"
MMHUMM%M@ Hmdyd @ = RN uwmbmw.ﬁ -
g ——e— Tove o |
Mﬂ%%v%%%ﬁ% Hmdpd @ _ " 2425511..

+ You.can analyze x.ﬁ:mu_m ommm cm_gm

--the osm.e.mnmgm statistics Enn&onm

' described above. &= p. 55) :

° mw_mm:mmwamﬁmom%mmﬁmama SR
deviation of a population frorra: mm:,@m

set of data. 8%8_:@ nmngﬂ 5&

uovc_muon :
« gyisthe wdmu&md

‘deviation Om m

.. population calculated from. aff Bm a@..m

3« SH uovcwmuon




n:pnqm_m 5. m,_.bﬁw,:opr_ovmmw:ozm 7 L OI> ﬁuﬁmm m u

: . . o o JTION
“7i - Two-Variable Statistics . -~ | NUMBER BASE OPERA
' Linear regression B IV NBASE MOMe .. -ounrmnsnnrnncnmonsarrnerrneees
i . - ; Seleciing bases ... B LR KRl
in lincartegression the correlation coeffi- . . E 1 " Converting NUMbers .. ... .. P :
: clent r describes the guantitative refation- \\ _ S
: ship between thé two variables x and y, . - - < . . . . Logical OperalionS......--....- ProToTanememrrrmmTReTT
providing a measure of the “goodngss of fity . . oo ¢ Logical mentt display ... ... eanaicireinama s
© Ll to.aswzight line for a particular saimple. ) . . _ AND and OR operations . sresvTenoesnToeet :
HER L N : : T and NEG operations ..... . R R
A straight Tine is expressed mathematically _ : m%m and xzomﬂwmnoaw_oa ...... O
" ‘By a linear equation of the formy = a + bx. i T ¢ and HEX ﬂomamﬁ O,
- The poirit at which the ine crosses the y “ rcm_oa operations in OCT, DE
L axis ki as the inerest (3), The | _
L slope of theline is called the gradient (b). - :
A : e L) pa— i
.0 The following table shows thé regression. - - L .
Lo _ operaticns thatcan be performed on the . I
-1 | =above two-variable data set. X’ is'the }
R estimated number of clementary schools (x) . .. L. |
i gssuming the number of junior high schools, i i
T _ (v} i5.500, ﬁrwmu\ is the estimated number ..~ - Sl j
T of junior high. schoois when the number oﬁ e O H
Lo m_mﬂmmg schoots 182006 .. - ;. - |i:a 2:b n.
_ B mamgﬂﬁ.ﬂ. 3:r - d1x’ !
- .T _ .ﬂ-oa ﬂo m wO U@ﬂd:ﬂ % ﬁgﬁmﬂmﬁ_ | m qu r L J .. L Lt __.~
b regresslonoperation. vt T A i
. Function” . |.- Obmﬁ&om. - {" Resgit . .. __
.:.t.,..is...,..:....”..tt....,. [ —mlml}d B B ml e itan e ar o —— e e e “
_uu—.m. E=4 . . |. - UL . :
 Iatercent (2) [1] [EnTER] - © L55.73076748 .
—_—— - T T = E— f
RE s [sTAT] /Y B [ m
N fent®) Bl Rl . L 9:576271529 .
L - y !
o .“_.“ : Correlation coefficient Hmdpd . . ER N Sl _ﬂ.m..snﬂm. mﬂ.(mnH . : :
R [3] [ENTER]: = --2f ~ 1 wwmmammm_ | e — =l | F—r——
Estimated value of X | 500 [STAT} [W\  {s00x¢ . . W o i ﬁ i e
Sl | tory = 500) A4 | §64.3655903 _ - 1810088 |} | [wory| 1 110 ‘
< .0 b | Estimated value ofy | 2000 Mmdé . 2008y” . 0. L e T Tewthubleof OR
| ffor x = 2000) [\ 5] : 1995 812492 | | (o) (i) () _\u/ﬂ) _
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NBASE Mode

NBASE mede lets you perform calculations using the four basic
arithmetic functions and logical operations In binary (base 2}, octal
{base 8), decimal (base 10) and hexadecimal (base 16) modes.

Press [MODE] [2] to select NBASE
fmode. in binary mode, the only active
number keys are 0 and 1. In octal mode,
the numbers 0—7 are active. In decimal
mode 0-¢ are active. In hexadecimal mode,
the numbers 08 and the letters A—F
represent the numbers 0-15. There is no
need o press E 10 use leflers in
hexadecimal mode.

The following table cross-references
numbers expressed in the different number
bases.

NBASE DEC MODE
0.

DECOHG] o0 ! 1 2 3 4 5 6 7 8
BIN(2} 0 1 10 1 100 | 401 | #10 | 111 | 1000
OCT{8) g 1 2 3 4 5 5 7 10
HEX{is}| © 1 2 3 4 5 6 7 8
DEC(10Y] & 10 11 12 1 13 | 14 15 16 | ---
{BINE | 1001 | 1010 | 1011 | 1100 § 1101 | 1310 | 1411 Fioo00] ---
OCT(®) | 11 12 | 13} 14 |1 15 | 18 | 17 L 20 | ---
HEX(ie)| ¢ A B C b E F 0 --

Only integer values can be represented in
hexadecimal, octal and binary notdticn. The
decimal point key [<] is ignored by the
calculator and exponenis are hot aclive.
The maximum value of a number is limited
1o 10 digits for hexadecimal and ocial
modes and 18 digits for binary mode..

(== p. APP-14) Negative nurmbers are
represented in 2's complement notation (the
complement of the number plus 1).

— 50 -
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NBASE Mode

Selecting bases

After entering NBASE mode, press

E 1o select the desired number base.

* Press Hm H‘ H or E to select
hexadecimal, decimal, octal or binary
modes, respectively.

¢ The calculator remembers this base usniil
you select another base or convert
numbers.

+ To leave the menu and retum to the

previous screen, press [QUIT].

Converting numbers

You can convert a number in the digplay to-
the selected base {as long as the number
does not exceed the calculation range of

the base)} by selecting a new base as above.

Convert 214 (DEC) ¢ hexadecimal
.then to binary.

1:-HEX 2:-BEC
3:50C07T 4:-BIN

ﬁBﬂHEEwEEﬁE
= 214 (DEC} is converted to D8 (HEX).
= The number base also changed to
hexadecimal.

o The displayed result will have the
maximum number of digits allowed for
the selected number base.

2. Press [MATH| [4].

» D8 {HEX) is now converted fo
11010116 (BIN).

« The calculator is now in binary made.

~51 -
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214-HEX
gooeQcoOGRS

G0B00000D6BIN
00000000
118181180




CHAPTER 8: NUMBER BASE OPERATION i CHAFPTER 6: ‘'NUMBER BASE OPERATION
Logical Operaiions | Logical Operations
The calculator can perform six logical ovm_.mnmo:m {AND), OR, NOT, - _"

. NOT and NEG operations.
NEG, XOR and XNCR) in NBASE mode.

Because the maximum number of digits is

Logical menu display “ 16, the results of NOT and NEG operations
After enforing NBASE mode. oress _ ;  will be displayed as in the following table.

or o MW N "~ |1:AND 2:0R i Press the logical operation key before the
I 1o call the logical meny. . S | operand. .

+ Press [1], (2], [3], [4], [B] or [6] | 3:NOT 4:NEG i

1o select AND, OR, NOT, NEG, XORor | 5:XOR 6 :XNOR " i

XNOR, respectively. — |
* To exii the menu and return to the ;

vqmsocm screen, press E _

AND and OR ovmqmmo:m

The following table shows the key
operstions and truth table for AND and OR.
Key in the legical operation between the -

“_ XOR and XNOR operations

. Since XNOR is simply NOT XOR, the

i results of these operations are as shown in
_ Em*o_"oé:mﬁmc_m.

two operands. Press the logical operation key between the
< 11100 ! wo.cperands. .
— . _Ao<oum§_o:m . _ - . —
Y 1:0:1:0 . i X l:oo Key operations,
xANDy [ 12010 10| 1100 [MATH] B- 1010 I _“ y piir it “._maun.o . =
PR B el il R Vi el ol S i ) ..' ,._L_Dol_ muw
XORy j1:1:1:0 :8'@.335 o pXXORy [ DI il lEiONH0 [ [a0e]
. . T R T R R L s A
: i - DononorovoronoLoTouononoborl ._._ooIEB
| lomoryltihititiiiidiiiie ol -
| il urrrrnoirroo [6] 1010 [ENTER]

62—
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CHAPTER 6: NUMBER BASE OPERATION

Logical me_‘mmo:m

Logical operations in OCT, DEC and HEX formats -

You can perform all six logical ovmqmuoa -

AND, OR, NCT, NEG, XOR and XNCR -
octal, decimal and hexadecimal formats as
well as in binary format.

The caleulator avtomatically converts the
numbers you enier-fo binary notation
_Rﬂnm_e ang performs the oumaaom It

Ema converts Em qmmcm Umo_» o the format :

you-are using and displays the final result.

E Find C AND 9 in HEX format?

1. Press [CL] [WATH] [1].

+ You are now in hexadecimal format.

—HEX

- 60000000

8000000000 -

2. Press ¢ [MATH] [\ [1] o [ENTER] .
» The caleulator performs. the operation -
... 1100 (BIM) AND 1001 (BIN}.intermally.

ooooommmao
c AND 9=

60000000498

CHAPTER 7:
SOLVING EQUATIONS

mo?m. Function
Mode selection ...
" Entering and moz_:m anequalion ... ... ieai it
_ maa:o an mnmmmog
" Solving an equation -
important notes . . .
Filing Equations’

- Saving an equation
- Loading and deleting an equation

Calculation Methods
Calculation rules _ ..
Selecling the mode

Varigbles inanequation ... ... .. it SEEEEE

Expression Solver FUnction . ......o.cvssceoaneoonsnnes
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. CHAPTER 7: SOLVING EQUATIONS

O.m__oc_mmon Methods.

There are three ways to calculate an unknown variable: uging the-
expression solver, m:ummwmﬂon and solver functicins.

.ﬂgm 3:05.5@ table shows when to use each 3953

z_mﬁoa : Description . " Example

mxvam@nﬁa Solves an equation of the form y= >,xw.l Bx+C .

golver = - Unknown variable = where y is the Unknown

S Expression 1 varfable and differant
The Expression must not -+ vales can be defined -

contzin the Unknown variable, for A, B; G and-x

 Integration Finds the zrea under a curve - ‘—uxN +Cx=D
: between two lines x =g and x | & R
=h.

- Solver .| Finds any Unknown variable . | A% _ -0

. i any equation, . B~ C
: . where A, B, Cor D ¢can

be the Linknown varizble
and diffefent values can
be defined for the ciher

Om_nc_m:oz rules

uses Simpson’s rule and the solver function uses Zmﬁoa s method to find

“h unknown variables.

- Simpson's rule: -

__ . m:&% = % [f{xo) + 4f(x1) # 2f(x2) + ... + 2K} + -1} + F{359)]

ey where the distance along the x-exs wmuam@.._” the integration limits a
and b s parfiioned o N (N = ma Sn_‘mammw ofegual width @ ayi.
Newton's method: .

Compares the nmsﬂ -hand and left-hand mﬁmw 9" an mncm»_om
interactively by substituting numbers within the czlcuiator's «m:mm

+ The expression solver function uses wccmﬁﬁ_ow ”_._w _Rmmqmuo: Esoeo: :

CHAPTER 7: SOLVING EQUATIONS

Caiculation Methods

Note: The caleulator may not be able 10 find the solution for cetain
- equations.-The, answer-giver by the. solver funetion may, in certain
cases, differ from the real answer. (== p. APP-§, APP-8)-

..w@_mom:m the :._o_mw

The expression solver function and the- . | REAL MODE™ .
irtegration function are performed in REAL . S 0.
‘mode while the solver funclion is performed
i SOLVER mode.

To enter REAL mode, press [MODE]| H
To enter SOLVER mode, press |MODE]"

2]

SOLVER MODE

Variables in an equation

Values set for global variables will not be .
‘cleared even I you n:mn@m the cperating

- mode.

Values set for local variables used in u:m.
expression solvet or nurieric integration

--functions are reset 1o 0.1f you swiich to

another mode and retumn fo REAL Boam.. .
Values set for local variables used in the

solver function are retained if you switch to
another mode and refurn to mocwmm ﬂoam

Whichever mode you are in, the names and

values of alt local variables will be o_mmHmQ if

you press [CA]. -

You can save local variables, along with the’

equadion in which they are used, In the -
EQITN FILE in REAL mode or the SOLVER - o L
FILE in SOLVER mode. (== p. 81} .- o . :

For more irfarmation about varidbles, see
“Using Memories™. (&= p. 29)
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Expression Solver Funclion | Expression Solver Function

‘The expression solver function allows you to find different sclutions » You do not have-to-enter a complete

quickly using different sets of values in the same zlgebraic equation i equation (Solution = Expressicn of vice

or expressiori. . . versa) to be able to solve it. You need

E : enter only the side of the equation that .
Press E E 1o enter REAL mode. REAL MODE . | contains the variables (Expression). |
.} Entering and solving an equation 0. i . .
T The expression solver funclion is used as _ man_ﬂm an mﬂcmwmoz . |
B follows. e : If you wish fo edit your equation, you
e b _ can do so in the normal way in REAL : —

1. Eniter an gquation. using variable names, . . . W mode. - . . 1r2BCsin A=

2. Press [fx'= 2] to call the display for - : i} g 7.071067812

. .entering and ediling variables. . . _ if you are in the amﬁm& for entering an B= oA

3. Enter the values of the variables. | editing variabies, press [QUIT] to retum Y

4. Press [SOLVE]. | 1o the normal display. Solution display

» [n the expression solver function, the o5 — — P w ﬁm wa“.”m lloﬁ..mmoww M_H”,_M sﬁ_w . -
equation used must be of the form 115.0075855 : ,o.H___: nz mmxww oty You can S 700710 :
Solution (i.e: the unknown variable) = B 6 - I will appear on e dispiay. YOu ! S L. .
Expression or Expression = Solution = . 7 7 return fo the chmuo: by pressing any
(e.g. S = xFE, 100 —100C/P = z&.. 1l soltion Qﬁuﬁ% m i cursor key [ - »ﬁﬁ - —

e You can use both glebal and local Mt o vartte P pressing [QUIT]
variables in your equation, but only - m<w__”mooh vanene = _W | B
the local variables will be stored if you  |_

. — Equafion .

save the equeation. A
» Pressing [fx = 7] while or aiter entering -
D ! " an equation calls the display for wﬂwz:m
S and editing variables.
S ~* After entering the values for the o .
I variables, press [SOLVE] fo findthe. -~ L : ;
answer. A .
« The answer calculated from your
- expression solver equation will be stored

iy “ast answer” memory as for a normal

calculation.

—8G—
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Expression Solver Function Expression Solver Function

5 Press 3 |ENTER| 5 [ENTERI.

S CHAPTER 7:  SOLVING EQUATIONS 7
|
|
_

—70—

Solving an equation for different variables . . 1r2BCsin A=
. » 4 on the dispiay indicates that this is v.m.mwm H.mo_.e.m_.
EXAMPLE [ the last variable. oo 5.

. 1 . ! + You can review thé value of a qm:mw_m - 2
mﬁaﬁmmammmumgms}irm:“ . using \AJ Ya/. — .
(D b=3,¢c="5and A=390° (DEG) 6. Press /I\Ewmokmm 1 2BCsin A= .

_ @ b=38 c~5and A~ 45 (DEG) ‘e Youddfothavetobeattheendof 7.5
| ® b=4c=5and A=45°(DEG) | the set of variables to press [SOIVE]. | .. ‘gq.
S . - __ o The answer is displayed in the . s
1. Press [SET UP] [1] [11 [GUT]. 8= w be sin A _“ . second line and the variable which Area of triangle @ is75
« Sets the angle unit to DEG. . . : was displayed when you pressed square units :
2 Press 1 [aB] 2 [BIC] 5] (AL prTTeT _ [SOLVE] is Qmﬁmﬁa in the third fine. |
" & The equation is entered in the normal reEvsim A { 7. Press 45. : 1 2BCsin A=
way. - : “ o The calculator automatically retums to
+ Thereisnoncedtopress [X] __ ) the display for entering and editing A=45 :
between-[B] and [C} or [Cand [Sin]. |  variables. =4o- s
» For all the triangles in this example, _ ~» The cursor picks out the variable that .
side C is 5 units long, You may _ © was displayed under the answer.,
therefore enter 5 instead of entering i e #youwant to edit varable A, move
the variable C. You would have io _“_ the curser until you fi nd it, then edit
enier the multiplication sign after b in | the value.
this case as b is followed by a ! 3 Press [SOLVE] . 172BCsin A
numerical muttiplicand (5). | « Sides b and © are both the same | 5.303300859
8. Press fix="7]. - length in triangle P as intriangle | 4. . - - 15.
el « The calculator automatically calls the 1r2BCsin A= : (1), so you do not have to re-enter B R
s display for entering or editing PRESS [SOLVE] _ these values. Area of triangle (3) is
- s variabies and picks out the variables A= 0 . e You can skip pressing [ENTER] just displayed. _
1o be edited in alphabetical order. | before pressing [SOLVE] . At
» ¥ indicates that there are more _ ;
variables stll to have values assigned | S. Press B 4 [SOLVE]. . 1r2BCsin A= .
: . { » Pressing the cursor key recalls the 7.071 067812
later in the equation. : dispiay for entering or editing B 5
4. Press 90 [ENTER] . 102BCsin A= _ variables, = ey
» The calculator picks out the next PRESS [SOLVE] . )
variable. A value may appear for any B= 0. _ >‘6m of tiangle B is
variable that has been used before. 4¥ 74 cisplayed.
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Numeric Integration Function

Your calculator can perionm integration (fihding the areag between a
curve and the x-axis) using Simpson’s rule. {v5 p. 66}

MODE
Press I _H_ 10 enter REAL mode. REAL MODE

Entering and solving an equation
The integration funclion is vsed as follows.

1. Enter an expression with a <mnm§m X

2 Press [fdx = 7).

3. Enter the integration imits {from a to E
and the number of increments (n).

4. Press _ SOLVE _ .

= The integration expression must be

- ; —| 2X253X%
derived from a function of Msm form.

. ‘_\ du= .
.*.mebamwm@aax . . 64.5

eq. .?mxw wxwax .
Solulion display

» You can use both global and local Solution

e b =

variables in your function, but only the
local variebles will be stored when you
save Em E:&o.n.

. | Equation

« Pressing [[dx = ?] while or after entering
an equation calls the display for entering
or ediing the limits and number of
increments.

» After entering the limits and the number
of increments, press [SOLVE] to find
- the answer.
« The answer calcuiated in your integration.
equation will be stored in “last answer”
memery as for a normal calculation.

7o

e e e e e A R e e e

CHAPTER 7: SOLVING EQUATIONS

Numeric Integration Function-

Editing an expression
If you wish to edit your expression, you can
do s0 in the rormal way in REAL mode.

i you are in the solution display, press
E 0 retum 1o the display for
entering and editing limits or number of
increments and press [CL] to retum to .
the normal display. You can refurn o the
expression by pressing any cursor key
DECH :

i you are in the display for entering and
editing limits or number of increments, lv
press. E to return to the normal
display.

¥ you press E again, the answer
you found in the Integration function will
appear on the display. You can return to
the expression by pressing any cursor

key BRA-

X23:X210
%RKH

228.
Sohution display
a= -A
b= 5.
HES 100.
After pressing E

0.

Adfter pressing [CL]

228.

After pressing E
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Numeric Integration Function

CHAPTER 7: SOLVING EQUATIONS

Numeric _Hmmwm:o: Function

Selving an equation for different values

g EXAMPLE

- Solve ﬁ% +X + 10)dx

1. _uammom. mDE. 10,
The equation is entered in the no:‘:mh
way.
+ Any value already stored as X will be

XA3+X+10_

ignored in an integral equation.
+ There is no need to enter dx.

2 Pressfidx=7.. .
» The calculator automatically calfs the
display for enteting and editing fimits
or ndmber of increments. .

1¢0.

« The values of 2, b and n have
previously been setto 0, 1 ahd 106,
respectively.

3. Press -1 [ENTER| 5 [ENTER].
© e Seigboththe mﬂmn_:m and finishing
points. n

» et us take 100 as the number of
5033@% as inn the display.

4. Press [SOLVE -

o COMPUTINGI is displayed while COMPUTENG!

calculation is periormed. : Xr3:eXe10
= The answer is displayed in the third {dx=
line.

228.

— T4 —

Importani notes

There are several important points fo
33@362 when you use the integration
function. .

1. You can Bﬂm_ﬂcﬁ the o&@ﬁh_o: by )

2. You must select the appropriate angle
-+ unit before emtering an equation.

3. The calculator uses Simpson's rule to
perform integration. For ihis reason, i

BREAK!

PRESS [QUIT]

may iake a long fime to find a solution.

4: Bacause of the nature of Simpson’s rule,
which provides a best estimate rather
than a precise calculation of a given
integral, there may in certain cases be a
large discrepancy between the real
answer and the answer the calculator
comes up with.
if you suspect that the result you rmSm
cbtained is incorrect, refer to the

.. Appendix. (= p. APP-8)
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Solver m::.omoz

In SOLVER meode, the calculator can find any variable in an equation.

Mode selection

Press E - to select wO_..<mm

mode. -

« i no equation has wmw _umm: mamqma in
SOLVER rrode; m@c»._.“ozo appears
on the display. . .

« Otherwise, the last equation you weié
working with in SOLVER mode will
appear when you reselect that made.

Entering and solving an equation
The solver funciion is used as follows: -

1. Enter both sides of an mncmao: cm_nm
variable names.

" 2 Press [ENTER].

3. Enter the value ow the known variables.

SOLVER MODE #

EQUATION?

o] 3Z=2XaY:

4. Move the cursor to the unknown varigble.
p !

. Press [SOLVE].

« The solver function can find any variable
anywhere in an equaiion. It can even

* solve for a variable that appears several
times N an equation.

e You can use both global and local
‘variables in your equatiofi, But only local
é&vﬂmm will be stored if <oc save the
equation.

TG —

.qwuﬁpaﬁogwm_

Equation entering display

CHAPTER 7: SOLVING EQUATIONS

Solver Function

Editing an equatlion

It you wish to edit your equation in SOLVER

mode, you can do so in the same way as
REAL mode.

i you are in the solution display, first press
E to retum to the display for entering |
or editing variables, then refurm to the -

equation display by pressing [QUIT] again.
If you wish io clear the ofd equation and

start work with a new equation, P‘mwm E
or {CAL

= Pressing: . -only dears the mncmuos -

the names dnd values of the <mmm_o_mm
are not cleared. ’
+ Pressing JCA] clears the mncmuon and
...... the names and values of the local
- variables.

+. Inboth. cases, the calculator will ask you

to confirm that you ".mmE\ want io Qmmq
the equation.

—

o

Fx .wm.nn

R 96,44
r$.... 96.44-
Solution Q_m_uﬁ«.
C= . m.m -8

F= . . 96.44

After pressing [QUIT]

F=9 _lm.n..mw 2

.. .. After pregsing [QUIT] again




CHAPTER 7: SOLVING EQUATIONS CHAPTER 7: SOLVING EQUATIONS

Solver Function .- Solver Function e
: |
Solving an equation | 3 Press358 [ENTER]. . c= 35,8
To solve an equation in SOLVER mode, you - M » Enters a value for Known variable C. Fi Te
must enter both its left-hand and its i * The cursor moves on to the next . T
right- :m:a sides in full. _, : vasigble. e
| 4 Press [SOLVE]. .
ST — . |« The calcutator finds thé value for
Using the-equation below, comvert _, the unknown variable which was . oo_svaj Zm o
. 35.8°C 1o Fahrenheit (F} and 212F | . indicated by the cursor. - -l [F=  96.44
to Celsius (C): : . - _V C. Msmﬁ%&um shown on H”w ,wmv_mw Mlﬂ Rs  96.44
g i or the unknown variable does not .| el .
..T;m.wﬁ..+ % _, have to be setto O when you . _.Iv o 56,44
D L . | solve the equation. This value is - mo_:aos anw ﬁmw
1. Press [Fl =1 9 [ab] 5 [X] 1€ [£] 32 g tetads ! ignored when you press [SOLVE]. :
. - | F=955%C+32, g <mFmQuﬁ_mmnmmamﬁm
* You must enter the whole equation. : T w . * The answer is displayed on the of thé equation =
« You may skip pressing [x] since the R . _ w. . toplne.and the values of the | L v ofane nwﬂ_ﬁam_% .
fracfion operation has a higher priority _ left-hand and right-hand sides of of thie equation.
7" than the implied multiblication \ | © theeduafion appear below.  ——Soltin
- operation 5C. _q 5. Press [QUIT]. R — e
2. Press |ENTER] . .. o Te- o, | e Remifns yourto the display for - Ex - 96, i
. ». The calculator automatically calls the P _ entering or ediing variables.
dispigy for entering of editing known : | -+ 1he answer you found is now
varizblés and displays the variables in _ w_._oén.ﬂovqmmmzm.._u. . [P
alphabatical order: | & Press 212 [ENTER]: Te=- . 358
« If a varidble already has a value, the i -« 212 [ENTER] subsiifutes the value F= . . 212
calculator displays that value | 212 E :
autormnatically. . : _ + The cursor remains on F as there are
¢ The cursor appears at the fop left of ' no other variables to move forward fo.
the display (i.e. on C in this case). . 7. Press \A/ [SOLVE].
: [ ° a moves the cursor 1o C and
w . [SOLVE] finds the new solution for C. COMPUTING!
i » You can find more unknowns using -
: the same equation. (o 100.
_ ‘ R— 212.
; L— 212.
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Solver Function _ | Filing Equations

¥ vou are in REAL mode working with the expression solver.
function or integration function, you can store your equaticns in
EQTN FILE. If you are in SOLVER mode using the solver function,

=7~ Important notes
B Theré are several important points to
remember when you use the solver

. COMPUT ING! your equations can be stored in SOLVER FILE. Equations are saved,
function. 8 d A I
. . BREAK loaded or deleted in the same way in both modes. . .
1. ¥ou can interrupt the calcuiation by . — .
. muﬂmmm.._ﬂm E L . _ ﬂvﬁgm_ﬂ_@ E in REAL or SOLVER <SOLVER FILEs
o B PRESS [QUIT] i micde calls the BQTN FILE or SOLVER 1:LOAD 2 :SAVE
2. You must selecl the appropriate angle o i FILE menu, respectively. * L e
unit before entering an equation. . . . "+ Press [3]. [2] or 3] 1o select the "<EQTN FILE> :
3. The calculator uses Newton's method to . " equation 1o be loaded, saved or deisted, |3 :LOAD 2:SAVE .
solve equations. Because of this there | _ respectively. 3:DEL ¥
may be some equations that it fails fo. i S . - — -
solve even though they are in fact -~ m Saving an equation FILE menu. N N

soluble. (= p. APP-g) . You can ‘save an equation as follows.

APP-9) » If you change your mind and no SAVE:IEX-1_

longer want io save the equation,

4. ._._._mommoc_mwo_. mﬁomum caiculating when . .N - N 060000589 i 1. Press n i the FILE menu. ) ]
the values it has dbtained for the R ’ 3 4680321 -13 ' « The file name display appears asking SAVE:TITLED .
lef-hand and right-fiand sides of the iy e o m_ ... you o enter a title. . . M =
équafion becoime very close. Thus in 7 SR A e The calculator automatically locks .  apwa
certain cases the solution it gives may - . . ! ALPHA on to let you enter . SRR
not be the real answer. {&== p. APP-10) - . . ! alphabetical characiers easily. To File hame ammvwm.w.
5. In certain cases, the calculaior may TRY . AGAINT. _ cancel the ALPHA setting, press
abort a calcutation and display the ADJUST. RANGE/ | [ALPHA] . o
message shown on the nght. If this VARIABLE VALUE . {2 Enter the fitle of the file (up to seven
happens, refer to the Appendix. (&= p. B o . __ characters).

i . T ) : ° “EX-1" is entered as the
T . : . : . w file name.
3. Press [ENTER] after the name entry. =y

+ The display retums to the display =
before pressing [FILE] .

-80- | -81—
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Filing mncm&o:w

1 oading and deleting an equation
The procedures to retrieve (load) and delete
an equation from memory are the saime, -
except that you have o corfirm that you
wish to delete the equation.

Retrieve or delete an equition as follows. |

1. Press [1] or HB the E _..._w::

= L or 2l h e DEL — 01:EX-1
to refrieve (load) or delete. | i 02 AREA-S
2. Uge B or enter the appropriate 93 :-CIRCUIT
number to indicate the name of the file B
“you wish to refrieve (or delete) on the DEL has been selected
display, then press- E : e

= The display asks for confirmation i
~ you are deleting an equation. Press
- {ENTER] 1o proceed with deletion or -
E ‘to cancel the ovmauo:. i

TITLE:EX-1
DEL [ENTER]
. QUIT[QMITY]

» If the equation being retrieved
coniging focal variables, their values -
will be 859.3 along with the
equation.

» Any other equation and local
variabies on the display before the
equation was relrieved are cleared: -
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PROGRAM Mode

You cah pregram your caleulator to automate both simple and.
caomplex calculations. Programs can be used either in REAL mode
or in NBASE mode. In REAL mode, you. can perform normat

mathematical operations and statistical operations.-In NBASE s._oamu .

you can perform logical operations and calculations using
hexadecimal, decimal, octal or binary numbers.

Press [MODE] [4] to select PROGRAM

mode. Pressing H n @ QH.

then leis you RUN a program, create a

NEW program, EDIT a program or DELete -

4 program, respectively.

>ao§ wwom“.mn_a_:m )

.ﬂs_m manual does not go inio all the a&m__m
of how to write programs. The information
here is inténded to help you apply previous
programming experience {in BASIC,
FORTRAN or another language) to write
programs on your ¢alcutator. The calculator
programming language has similariies fo
various widely used UB@EBB.:@
languages. _

Al oo?.onuo:m_ ooaﬁﬁmq and caiculator
programs use one or more fundamental

- o *. elements, such as inpitt, conditional _
C i . branching, looping, compulation and output.
Cir i Your calcylator's pograimmiing language

_:o_camm 8.::8:% that alow ua: to
Sooﬁoﬂmwm &_ of these fundamental

elements irto your Q.oo«mﬁﬁ For a list oﬂ .

comimiands, Sée, the “Programming
Comrznds” section. (&= p. 80)

—-

-

| PROGRAM MODE

2:NEW |
4:DEL.

1: mcz\
3:EDIT

inifial aumn_mw.

TRUN So1: mm_.oz ]

02:AREA-3

03: O_mOc_...
. ¥

Ater prossing [ %

MORE

1:REAL 2:NBASE

" After. mﬁmmm.m.:m‘ 121

EDIT-01:HELON
02:AREA-3

" @3:CIRCUIT
¥

After pressing [3]

'{ DEL -501 :HELON

02:AREA-3
03: O_moc:.

After pressing . W

- 3% These displays show

example program names.

CHAPTER 8: PROGRAMMING

PROGRAM Mode

Note: Commands must be selected from

. the COMMAND menu. They cannot .

be typed manually using the ALPHA
key.

The keys and the display

" To allow you 1o create programs as QSUE

as possible, some of the keys and the

Qm_u_mw. Eo_\x a&mw.m_._% in Mowommbg. ioam.

The differences are as foliows. .

« The E junction doas not work in .
_ PROGRAM mode; | COMMAND
Umooummm wym first ?R&o:

+ While %oc m:w 5 H_._m. a_mv_m« for mﬂmwnm
' a program name, ALPHA mode is locked

on fof no?.mu_m:oo

* >m5®_m :._mowmv_,o@k.maom: held 152

Q«mamoﬂm_,m. All'commands count asonie

charactér. As yois key il a ling, the
~—displayed-text-scrolls to the left. Lines do
. soﬂ wrap i mmommbzq mode.

COMMAND .

JLEEE |

Fifst function i _
- - PROGRAM miode

L AREA-3

:REAL”
PRINT" INPUT RA

1 4 AREA-3 *REAL"

" [NPUT RADIUS-

e

~ Entering: PRINT " INPUT

" RADIUS -
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O«m_mm:m a New v..omqma Creating a New Program

Whenever you create a program, the calculator automaticaliy stotes
the whole program under its name in 2 particular memory. You do

_

_ﬁ About variables -
niot have to worry about saving the program. ; . __

|

|

{

_

|

_

In PROGRAM mode, global and local
variables are treated differently.

Get ready to enter a new program as o The characters A—Z and 6, used on.

T follows. their own, represent global variables.
S _ 1. After entering PROGRAM mode, press ioo...m Global variables correspond 1o the
T - to create a new program. - : ~ l_ mmbr 2 - NBASE memories of the caloulator (eg. Cinz
« inthis display, press [1] toselect | | - S program means memory G of the
REAL mode or [2] to select Zw>mm calculator}. Global variables altew your -
mode. — e _w - programs to use values stored in .
¢ TITLE 7 <REAL e mermories, or io pass variables on from

2. The vaﬁmw. for entering a program name
(title) appears after you have mm_mﬂma g
the mode. . .

" ong program 16 andthér. Global cﬂﬁc_mm

. also aflow you to store results from

P —— ~ programs and use them in any mode.
The calculator mﬁoamunuq focks ?Jmﬂ E@mm_:m . . ! * “You car also name and use up to nine

" ALPHA on so that you can-enter-the: ]
L e . | _o&émamc_@n .mﬂw names of local
tile in alphabetic characters: You can T nwrm -:NBASE = : of & leth  the fi

cance! the ALPHA setting by pressing

.E.m_.S

commands in the | COMMAND! mensr.

- T _ character and a number for the second L _

e The v_d@g name can _._m<m wpto. L o aln.,._.» . L _ om._m_”MMWM rqoow_ma les only in 2 B o

7 even chiradiers, . " st prssig &l | —petuarpogrm. . 8

_ o If @ Tine in your program contains an T

3P t S : _ SLOPE :REAL

_ :MM I o enter the program AREA  :REAL _ |+ |  équation such as Y = MnX + 5, it sets the M
i - ; _ PROGRAM? a | global-varizble-Y-equalio {(MpeX} + 5. lithe - |77 - S
. P <wc MM:.M”:%w 30“ ou _._m m:wmn:m @ local variable M; is not defined earlier in the ) ...
“_ . M%Mﬂ od ¥ program; the Caleulator promptsyou wittr. . = P L
e . * You can enter the ¢alcutator's regular — Program title zwhﬂwwo .MHM.« M.MM ue mﬁﬁﬂnﬂ_ﬁwm .._M_._.mwm, _.“mm.»_. . _U.
R Jfunctions as commands. You can also  Selected mode — preg prograt hiss
LUl Use the addisonal procrammi ﬁ_cmﬁwﬁmdhoamm @mu_mxwoanmosﬂ L
Prog g X memory. . =

1
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Creating a New Program Creating a New Program -

With just a litle practice you will become vqomo_mﬂ at yping programs on 7 3 mcz the _u_.omg

: your calculator. m L fe
m Procedure Key operations - Display -
Create a simple program that asks you the ! Return fo the PROGRAM 1 1507 . D
base (81) and height (H:) of a triangle and || mededisplay. kL e .. AREA -
then calculates and displays the area (A). __ Seiect BUN, [1}{enTER] = o “
Calculate the area of a riangle with base 4- A il i Ry e 8,
uriits and height 3 units. : _ mam?» %o;._m c mmm ...... a,. mz:.mm ........ .
. . _ Entef 3 for the zm@? S{ENTER|
1. Get réady fo create a program. ! . o
— _ _ _ +" Thé program automatically prompts you
Procedure Key operations ~ Display [ . loenter the unknown local variables. |
wm_mﬁvmomaon_m .. _U_soom - D _V .ZRmm on creating programs |
Select NEW 2 S ! L _ _ g o .
.......... program. . e >m.m» . :REAL I 1. When a pfogram isrunning, text EXAMPLE - REAL
Sefect REAL mode (] - | PROGRAM? - . displayed by the program {using the | TER YouR NAME
x@ H.: _u_dm«ma nm_.:m . >wm> STy . V ~ PRINT" command) will wrap to the n@a N . o T
Lo E ...... “ fine of the display if necessary. | |
fef program name. = -
| 2 Youcan only-enier one command per Ertering: ENTER YOUR
S __ fine (except for the special case of IF..” | NAME while editing the
2. Enter the program, _ GOTO, = p. 82). display
.. T.ounm ..3...::@. _ _Am< ovm&aoam ” w ..m.z.ﬁmm. YOUR WAl
PRINTB1 = BASE -__._..-%ﬂ.@m..@%ﬁ] ...... , L E -
%) | PRINT" H1 = HEIGHT {[COMMANDI [2] fH1[~IHETIGIHIT] ' -
SN tAs 2B [AL=11 [2/6] 2vARIS1 [ENTER] l?ﬁ e o _ 1
T o j H1 ]%ﬁ'ﬂ While running the program .
e anen | [COMMAND] 2] A [ERTEA] | |
...................................................... | Yo
PRINT A [commanD | [1] (A} [ENTER] m_i
88— } -89 —
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CHAFPTER 8: PROGRAMMING

Programming Commands

This section describes all the commands that are available in
program moede. It does notf include keyboard commands or MATH

mett cormmands.

Press [COMMAND] ‘1o calf the first page of
the COMMAND menu.

+ pPress [1], [2], [3], 4], [5] or'[€]

to select PRINT, PRINT™, INPUT, WAIT,

._:vcw and display commands

:PRINT 2:PRINT™
$INPUT 4:WAIT
:REM ~ 6:END

¥

BEM or END, respectively, -~ = .. -
Command Umwm%mo:. _ o mxm.n._wﬁ.m _
) Prints the value of 2 variable.
PRINT The display format is “IPRINT A
.. <varigble> . jdetermined by the SETUP - | PRINT B-
S5 fmeriu T
Prints the text _ﬁom..mnwu Em
© PRINT® ‘quotation mark. if the text
cany toxts - - | SXC08ds 42 characters only. - | PRENT "SHARP
<any 1ex the last 42 characters wilt be . | . :
. displayed.
o = | 'Stops:the program and
INPUT . TS : .
umEm prompts you with “<variables=" INPUT A
VAREDIES 1o enter a value for a varisble. | TNPUT B

-90—
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CHABTER 8: PROGRAMMING

Programming Commands

Command

o U?oo:vﬂow ..

© WAIT
<[UImbers

' E Pauses the program. ,noq m

specified number of seconds.

- § The maXimum wart timg is 255

seconds. If no wait time is
specified, ﬁmvo@,manmcm@n

.. .. 1 untl you press any key. The

BUSY ndicator stays on while
the program is wating. -

WAIT 5

WAIT FF(HEX) -

WAIT 1010(BIN) |

REM
«<any text>

Inserts a remark, Em.zn: :mm :o

effect on the program:
cperation but allows you io

* 3 document your programs.
-§ Excessive use of this

command yses up
considerable. mﬂocﬂm o*
memory.

“{'REM TIME TABLE |

o ._.w_,_.a:mwmm.»vm uﬂvmg END . .
"1 is fot required fo end a
¥ program. If no END command

is included, the last answer -
calculated will be-displayed
upcn completion of the

i program. END-¢an also be
© "§ used within the program io

terminate it after varicus . -

cifferent branches, subroutines
etc. have beén exectited.-You

can inclide several END-

R T m.aﬂﬂo.@ﬂma

| END

—g1—
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Programming Commands

Branches, subroutines etc.

Press {COMMAND] /¥ \ to call the

11

second page of the COMMAND menu.”

. Press [, [2, 3], 4], Bl or &1 | %F
to sefect LABEL, CLRT, IF, GOTO,
GOsuB on wm._.cmz respectively. ”

5

:LABEL 2:CLRT

1F 4:60T0

: oowcw 6:RETUEN

+¥

Commeand

Umwo:vﬁ_.o:

Examples

LABEL

- Marks the destination vo.ma fora |

branch statsment (GOTO & -
GOSUB). Each label fids a

seven-character fimit and must

be unique (I.e. you cannot use
the same label move than once

in the same program). Up to 20
different labels ¢ant be usedina-

single program.

LABEL LOOPt

1 LABEL LOOP2

CLRT

Clear the text displayed on ttie

1ELRBT

e i+

IF
<conditior:
&OTO

Oo:nmmo.:.mm gmnosﬁw umms with
an IF command; this is followed -

{in the same program lne} by a-
condition and then a GOTO -

command that can follow an [F
statement. You can enter a,
space {SPACE] before GOTO

command. GOTO is the only - - [F Bi=160TO

LOOP1

1o improve legibility, -

= -

CHAPTER 8: PROGRAMMING'

Programming Commands

- Command

Pescription

— T Mx o

GOTO
<izhel>

Causes the program 1o jump

to a given Tabel (fext specified
by a LABEL commiand). A
GOTO statement must have a

- coresponding LABEL to mark

its destinaion.

GOTO -LOOP2-

<label=

. “ GOSUB -

Calls the subroutine beginning
with a given label (text

- | specified by 2. LABEL

command). AGOSUE
statement must have a -

corresponding LABEL o mark
the beginning of the subroutine-
.. .. |andacomesponding RETURN |

command 1o mark the maa of
the subroutine, Subrotitines

can be nested up 1o fen tevels .|

deep.

'GOSUB. PARTY

RETURN

maaw a mc_u_.oESm The -

program resumes opération at -

the line folidwing the GOSUB

1 statement that called the
. | subroutine.

RETURN




Programming Commands -

CHAPTER 8: PROGRANMING:

- Equality and inequaiities - _
These expressions are used to form ﬂsm

conditions used with the IF command. They

are the basis for looping and oonn_ao:m_ _.
branching in prograrns. ’
“Equalio” [slcan aleo be used ag a - -
command fo change the value of a variable.

Press [COMMAND] /W /¥\ tocalithe” [3.0 5.2
third page of the COMMAND menu.  —~ [0~ ,.__
. _u_.mwm. [2], [31, 14, H_.awm._. 5 v 6:n
. toselect =, <, <=, >=, > 0r %, - T 44
respectively. The = expression canalso- - i
* be enteréd m_:ﬁq by Emmmaﬁ H 1--
_Expression . U@nﬂ.ﬁ..ﬂo:. . " Examples
Equal to. This fimction is also )
ﬁmcmmmgqgaammmmnm ] . - . .
= new valié fo a varizble, e when . .Zu B=0GOTO ZERO
__._naama__.@ or amﬂ.mnﬁamm a.. |A=A+1
Vile. _ S
< Lessthan. . | IF B<8GOTO NGTV
<= Less than or equal fo. iF B1<=0G0TQO CALC
>= Greafer than or equal To. IF B>=0GOTO RECALC
> Greater than. IF B:>0GOTO PSTV
# Neot equal to. 1F A=BGOTO BIF

CHAPTER 8: PROGRAMMING

_u..om..maamsm Commands -

Statistical-commands -

In PROGRAM mode, statistical commands
are orly available when REAL is selected.
The statistical cormmand menu canriot be
called when NBASE is selected.

Press [COMMAND] /¥ /¥\ [¥\ to - A

call the Ho:nxnmmmomim Oogg_pzo 3 :STATXY

mer.

» Press [1], n or H o wm_mQ U>.9
STATx of STATX: ﬂﬁnm%ma

DATA 2:STATx

: .meozwmoa

Comimand o
. - Enféss new statistical cata. -

: The data format mustbe - T -
DETA <, consistent with the mﬁuﬂ_om
DATA <, s.mmzv mode selected {onesvariable DATA 5.23
U>._.>ﬁx > oﬂ?.oém:mv_mu (trp49) A | DATA 25,2 .
‘DATA statistical data setentered in- .Ub.; NM. ._Nm o
<X, y, welght> | PROGRAM mode canbe . DATA"9,96,3 -
A o mSmm@waN&mqaac@msa% T

oo STAT functions. * :
ra o wmwmnﬁ one-variabls L
.m..m»..m.x statistics Boam _ w.;._.n :
wm_mnwgoémnmw_m
mdp._.é statistics :._oao 0 {STATxy

+ Wihen you use the STATX or STATxy
command, the calculator erases all data
previously stored in the STAT function.
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Editing a Program-

Press (3] in PROGRAM mode to enter EDIT mode. Select the
program you wish to edit and press E

-»

A&7 ‘or [ENTER]. ¥ you decide not 10

.change .a particular. program.fine s you.

i you want to add lines 1o your program,
press {INS] first fo avoid losing lines or
text that you want to keep.

‘Remember-that you can only enter one -

command per liné except in the special
case of IF ... GOTO (v p.92). Do not try
to add exira commands to existing lines.

" “The line you are editing is not changed

in the program uriil you press [ ¥\,

are editing it, press [QUIT].
If you do want ic save the changes you

have mede to the current line, be'sure to | |

press [W\, {4/ or [ENTER] before |

pressing [QUIT] ‘to return to the., .
PROGRAM modé display, )

Te clear an entire line of & program, -
press [CL] . Any blank lines left between™ .

- the lines of a program will be _mzo«ma

when the program s rurn.
Note carefully the difference between -

- {€L] and the backspace key [BS1

. deletes the-character you have Emﬁ
entered (the characier preceding the
cursor position) and i useful for
correcting typing mistakes.

To delete an entire program, vﬂmmm WOE. .

You can change the name of 2 program :

by overwriting it.

EXAMPLE : REAL
‘B=Bs#1

After pressing [B] [=] IB] -

(2] +[ENTER]

| EXAMBLE :REAL -

-

gm_; pressing .@ . .

mx>=_u _.m mmbh
B=Bs1

" The cleared text returns if .
. E is pressed before -
. the change Is entered.

CHAPTERS: PROGRAMMING

Error Messages

fabel with the same name in your program,

For a list of erfor Qﬁm@mmq $ee Em )

The caiculator displays an erro-message if a program encounters a

_ problerm. The error message lets you know what the problein is and -

the calculator lets you jump to the ine where the problem has

occurred.

After éntering a program, it is often
necessary o debug it To make this task -
easier, the calculator displays an emor
message if it encounters a E.o_u_ma while

FUnning your progran. -

For mxm:.ﬁ_m it you _._m<m more than one

you will see the message on the right.
To jump to the faully line, press @ or

[ To retum o the program ment, press .

feL].
You 83 n_.mmm. _ _ o ﬂou wﬁca

Program at any time while'# is- E:Esm sz. .

s riecéssary if your program enters an’
éndless loop. If you then press {¥] or
mv the cursér appears at the last line of..
the program that was executed.. -
If you press [QUIT] again, the inifal
Qﬁvﬁ< nmmbvmmww

w@mmnapx {t= p, APP-6}

— 97—

|- ERROR 01 -
| »SYNTAX .

Errer display for wrong

| syntax

1| PRINT B

INPUT A
B= m2%zA

+

Rﬁw pregsing Am or .

1 141:ruN
. 13:EDIT 4:DEL

'PROGRAM MODE
2 :NEW

.. After pressing e}

BREAK!

vmmmm Hoc_.:

L Rﬂmavﬂmmm_:m E

"while running a program.
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Example Programs

These examples demonstrate different programming modes,
program input, loops and conditional branches. Try running H_._m:.. te
gain some experience programming the calcukator.

Some like it hot

- This is a REAL mode program to convert
temperatures from Celsius to Fahrenheit -

and vice versa.

1. Press [MODE] [4] 2] [7] TEMP TEMP  -REAL -
{ALPHA] [ENTER]. - - : PROGRAM? -
- >=oim.<ocﬂoﬂ,mmh.mm:m§mmbr : S
mode program called “TEMP”.
2. Enter the dno__oé__._m program.
. v_.om«ma _Em . _Amw ovmﬂﬁ_o_..w .
LapELSTART | H.Iaﬁ»ﬁﬂl -

GOTO START |

| [COMMAND]

FCommiAND] [2] [T} 1 (51 mﬁom%@ﬂomﬁ _
FOIISPACE]F] [ENTER] _

T R

oe _El?@%ﬁ%ﬁﬁﬂ..._
~* T[OfSPACEC[ENTER].

H [BHvarger I% _

D] [\ 3] pvary I =
1[SPACE] [COMMAND] / ¥\ [#] [ci[TIoNs .
[ENTER]

[COMMANDT [\ [3] jvAR} [ENTER] []
2[SPACE] [COMMAND | / W\ [4] [F JIT}{0)[C]
[ENTER] -

| [COMMAND| H [¥\[4] [simairym [N ER |

CHAPTER 8: PROGRAMMING

Example Programs

|

{Program continues) —
_
|

! .

Program line Key ov.w_.w.m.uomﬁ .
LABEL CTOF [COMMAND] /¥ [1] [crioW [ENTER] -
: AR ER
Fe@EICHe ES_H_wD.wMDZm_BSI
PRNTE | [COMMAND | 1] .ﬁ.lmz I
END | [commanD] [e] [ENTER]
LagecEroc - . | [COMMAND) /¥ [1] Frroyo] [ENTER =
= Al _uo
oo |G El Mt
e Camn e
m,.__u ﬁ@l_@[

3, Press E E selectthe. EBSB _
ﬁ_-m_sv and press [ENTER]. = . o
- The program progpts you to n:oomm
- ﬁ_.;o: “ype of conversion you want q
" then _profiipds you-to. eniter the .
- temperature and displays the ‘resglt.

. OOEQ mqmﬁ_.n _

Thisisa mﬁio vqomqma i REAL _.:oqm
which tses STAT funclichs. It asks youto
input two-variable data and then exarsires

e comrelation coefficient 8

- [sTAT

.- m«%,

*. Proes (WODE] (3] e
II | PROGRAM?
e bmoém‘«oioo“mmﬁmmnmﬁnm»r T
. mibde progidm called “STAT". -
Yo
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Example _u_.om_.mq_:m

2. Enter the {ollowing pregram.

CHAPTER 8: PROGRAMMING

Example Programs

Program line

Key operations ..

Progiam line

* Key operations

PRINT NO
RELATIONSHIP

PRINT" ENTER
NUMBER OF
ENTRIES

_ EBIEEB
Aiv\E] 087 .I_ ¥\ [4] smRiAR

_oo§§>zo ij._ _ .

I B 5] Rty [COMMAND] /¥
[2] smyRizAY [ENTER] -

[CoMMAND | [2] Zoﬁ?ﬁ%mﬁ»ﬁag
[NISTHIIP] I

I . Mmﬁ__mﬁ%ﬁa E
[¥\[T] [ENTER] E

EEQEE E

T Y

I I [ERNITIEIRISPACEINIUIMIE]

é B Eﬁéoﬁamu»ommgu 1

 [EIRISPACEOHFESPACETEINI TIRIAENS]
ENTER] - C

Quamﬂs oo:zsmm.@
—100—

_ooggc_lwzwwmzqmm_

IBIE%. N
_.Iégalﬁo:&%

mz._.m_"w

Tcou :I/l_ =

w _uammwl. wm_moﬁﬂjmvﬂomqmd o

- “STAT” and press. [ENTER] .

.= The program prompts: you ic enter- a._m :
number of entries and then fo enter the
T dwo-variable statistical data (W = weighi).
& If your data set shows an approximately
linear relationship, ihe-correlation
~coefficient 1 is ¢lose 101 or -1, the values
“wiiich represetit a Sifaight fine.

— 101 -
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Exampie _qumu._mn:w

CHAPTER 8: PROGRAMMING

Example Programs

2B or not 2B

When you write a program in NBASE

mode, the conversion functions and legical -
operations can be-used. This is mm_aﬁﬁm .
program in NBASE mode that converts a -
decimal number to gg octal and

hexadecimal formats.

1. Press [MODE] [4] [2] . NBASE
[ALPHA| [ENTER] .
» Allows you fo create a new Zw>mm .
moede program named ..Zm>mm..

2 mﬂm_. the ,ﬂo__os__:m nqomqmaf B

_ zw»wm :NBASE
.| PROGRAM? -

: _um_z._._. = OCT

~ Program line P _Amv.‘ ovmwmw_o:m
| PRINT"ENTERA - l l ENITIEIRISPACE]A] l
PRINT” UmO_Z>r.. OO_SZ._PZD . _”Emmﬂomﬂéwﬁmnﬁwmukumﬁgg
NUMBER

I (MIEBHERE l

*oo_sz _.Eﬁxm.hmz.ﬂmm _

ﬁm«omﬁmﬂ ooswmc@nv

=802 —

M |

30@39 Tine  Key ov@.mﬁ_ozw

WAIT 0 _ _oozg>zu_ [a] o[ENTER]
PRINTO, | [COMMAND] [1] -_ﬁéll
N | e

P | paMATHI (1] [Evier] ]
Hox T var [ ko [ m,,wmmﬁ.mmzw.'mm_wm&._ Mm._,,«mw“.
PRINT™ — .Lm.x, ..... [COMMAND] [2] [MATH] [1] [ENTER] -
WATO . - | Wm%?z.owl mw.mw«mm | o
._um?.._..mo .................... TS T e T [

e ‘Note-thal the program ransfers the value
- ... ofX1to varigbles By, Co and Hy before.
Dnmu:m This & done so that the t«o@g .
is doctimented Boﬁm clearly. o

3 Press [QUIT] [1]; select the program

T “NBASE" and press

[ENTER] .

» The program prompts you 1o entera.
decimat number and then displays it in

binary format.

« Press any key 1o display the :cadma in
ocial format, and then o see n in
" hexadecimat format.

Be ¢zreful when using the WAIT noﬂ_.:mba in

NBASE mode. Numbers used after the WAIT

coimmand are processed according o the
clirent riumber base, which may be binary,
ocial, decimal or hexadecimal.

To specify the wait time in decimal format,
défine a variable {e.g. T = 5) for the wait fime
and use it in the WAIT command (L.e. WA T).

—103 -
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Deleting ﬁ«om«w.sw

CHAPTER 9:

You catt ¢create as many programs as you want within the limitations
- of the caleulator’s n.__mmﬁonw To free up. mumom for new programs, <o:

can delete old ones.
Delete a program as amoém. . .
1. Press [MODE] E f4] to enter _.umommbz
. mode.
» Ifyou gre already in _umomm>§ :
. mede, press E o 353 tothe’
PROGRAM Boam a_mv_mw

2. Press . .
" » The DEL menu mvnmmm.r >= the

programs stored in the caicutator ma.. ”

" listed.

3. Move the cursor to the program you -
want to delete and press _ ENTER _ .
+ The calculator asks you if you are

sure you want fo delete the program.

e Press [ENTER] to deleis the
program of [QUIT] to cancet the
operation. Co

A quick way to delete g program while
editing i is to press [CAL The calculaior
asks you i you are sure you warnt fo deléte
the program. Press E 8 delete 5@
program. .

—104—

© 11 :RUN

PROGRAM MODE
2 :NEW
3:EDIT 4:DEL

[ DEL —01:aREA

02:TEMP

- G3vSTAT
+

 [TiTLE: AREA
|, DEL ~[ENTERI
| QUIT-[RUIT]
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" gecsynchronous if the period of the orbit

L select mncmuoa edit. mode.

CHAPTER 97 GETTING RESULTS

Physics

Geosynchronous orbits

The orbit of a sateliite about the Farth is

maiches the period of the Earth’s rotation.

mx?su..m

: At what distance from the center om the .
- Earth can geosynchronous orbit ocour? |

.wvm vmzoa of m: o&m is. Qmmonama by the mn:muos
m

where: ._. mumsoa of orbit
G = Gravitational constant (6.672 x 107" NmPkg™ mv
M = Mass of the Earth {5.976 x 107 kg)
r = Distarice between the satellité and the center of the Eearth
{radius of orbit).

The Earth fotates once every 23 hours, 56 minutes and 4.09 seconds.
Convert this time to secohds:

1. Press [MOBE] {1] [CA] 23.560409

[MATH] /W [¥) [1] [X] so[]

ENTER]| .
= This gives you Em value of T.

23.560409-DEG
*..mQNH )
_ 86164.09

2. Press [STO] T tostore the result as
global varizble T.

..+ Two of the numbers used in this equation-
“ . have only three.significant figures after the
i decimal point mm_mﬁ.¢6 scientific display
i format with thiee decimal w.mom@ and then

bzmﬂq .
86164.89

3. Press [SET UP] {2 l Bl D E

8.618 94

— 106 —

5. Check the equation on the display and

. global variable T.

i —
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Use the solver function to solve the
equation for r.

4. Press [MODE] [3] [cA] [ENTER] 1]
Izaiaﬂm_la
[VAR] G 0[ENTER] [ENTER] [VAR]
¥\ mo[ENT mm_ [ENTER] l [x]
vARI /YA R o [ENTER] [ENTER] [»*]
3:

press [ENTER
» The ommoc_mmom picks out the <m_cm of

6. Press |[ENTER] 8672 [Exp] -11
[ENTER| 5.976 [Exp] 24 [ENTER] .-

e Values are antered for Go and Ms and

" the curser moves on to variable Ro.
7. Press [SOLVE].

T2=({422 ) (GoMs
J¥Ro*3

= . 8.616 °%

11
J]€e: T 0.000
Me: . . 0.000
. v
Go: 6.672-11
‘Me: - 5.976 2%
Rg: =~ '0.080
- _ &
Ru: 4,217 97

| R 7424250406.

ol 1111 e J R — -
4217 x 107 meters (i.e. 42,170 :
m kilometers). :
¢ Geosynchronous orbit is possible about™ :
" AN._ 70 km from the center of the Earth. L

-107-
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11 | (The sun's absolute magnitude is 4.8.)
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Physics

Twinkle, twinkle, little star

The apparent magnitude of a star is a
medasure of how bright it appears. ks a .
function of how far away the star is and the
luminosity of the siar, .

Since stars are seen from different
distances, their luminosities must be
standardized before they ¢an be compared.
This is done using a quartity called the .
absoluie magnitude, which is a measure of
how bright that ster would appear if it was
viewed from a distance of 10 parsecs
ﬁmuo:ﬁ 32.6 fight years).

luminosities is given by the equation:

_om =04 (M ~ Ma)

where; Mt = Absolute magnitude of the first star
Mz= Absclute magnitude of the second star
. Li = Luminosity of the first star
Lz = tuminosity of the second star

What is the ratio of the sun’s
luminosity to that of a star having an
. absolute magnitude of 2.89% -

" Rearranging the above equation:

Ls = 1004t — M)
[y

~108—

If the mcmo_cwm :._m@:qcam of two stars is known, the qmuo ow ﬁmﬁ...

In this case, M2 = 2.89.

Press [MODE] [1] foA] (seT P (2] [1]°

[oum] 1o [ 04 [x1 [(14s8{=] 289
O b [ENEE o

r== RESULT ---=m- e oo,
i 5.807644175.

i~ The siar is nearly six times as
¢ luminous as the sun.

r
]
3
1
1
1
1
1
1
1
'
]
]
]
]
I
I
i
1
1
1
1
1
1
1
1
1
1
]
]
]
r
I
1
i
1.

|
L

o EXAM _urm
_ A second star has o_.__w 0.0003 times
| the luminosity of the sun. What is its
| absolute magniitide?

Rearranging the first equation to sclve wQ. Me:-

log (ta/by)
0.4

I this case, L/l = 0.0003.

Press 4.8 [~ [{] [iog] 0.0003 _M 0.4
EI

- M2=Mi~

m..,qwmmumo_:”mamms#:n_mm:rm m
i second star is about 13.6072. :

—109 -

107(0.42(4.8-2
.88} 1=
5.807644175 .

4.8-(log 0.000

[3/8.4)=

.“w mmw._wmmm
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Radioactive amom<

Carbon-14 (**C) is a naturally occurring
radioactive isotope of carben used in'the .
carbon dating process. Because carbon-14
decays at a steady rate, & is possible to
determine the age of a once lving
specimen by measuring the residual
amourt of "*C it contains.

The mass of "C contained in a-sample changes aceording to the equation

M
=In Tsoy
t= 4

k
where: My = Mass of *C at time 1
Mo = Original mass of “C _
k= Radioactive decay constant {for "*C, k= 1.2118 x 1¢™*
year™) .
Elapsed tme in years

M = Mpe™ or

t=

| Write 2 program that asks for the original

| mass and current mass of *“C and tells
you how old the specimen is. Then find
the half-fife of (**C).

. Press [MOBE] [4] [2] [1] DECAY

e

DECAY :REAL
ENTER) . FROGRAM?
s Allows you 1o create a new REAL
mode program calied “DECAY™,
2. Enter the following program. o .
Pregram line Key opertations -
PRINT" ORIGINAL | [COMMAND] [2] [OFRINIGHIINIAJLISPACEIM]
MASS IATISIS] [ ENTER]

- 110~

Program line

Key operations

| = |A_3AHCH."EOWV\
12118E—4

EH?&%EE

% 2] ﬁ_zmémﬁzaﬂmgﬁz :
[AS]S] [ENTER] -

[COMMAND | [31 [vaAR] B w1 [ENTER]
[ENTERI[ENTER]

E@EB@E?&IE?& _
\a/ [ENTER| [ [T 12118 [Exp] 4
H .

mooz%zo_@_mzﬂmm

The haif-iite of a radicactive isotope Is the uam SDESQ “o« rmm of its

mass to decay away.
3. Press [QUIT] [1],

program.

enter values for Mo and M.

select the program DECAY mmhr
“DECAY" and press [ENTER] Im7 tofunthe’ | gojeinal MASS
Mo=?
4 Press 100 |ENTER] 50 [ENTER] to e
- §719.980034
YEARS

years.
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Chi-squared fest

The chi-squared (¥ test compares a
sample of data with & statistical hypothesis
{probability distribution). It is a “goodness of
fit” test that is applicable to nominal scale
data {discrete functions). The datz are’
tallies of observations in various categories, -
In the chi-squared test, cbserved
experimental- values, are compared to

expected values derived from a romu__%
distribution modet.

The following value is calculated and ooavm.qma ﬂo a table of critical
chi-squared values: - .

2og s iy Mﬁo@wmzoa:o mxvmoﬁma:ogm
Fi Expected no.
“Actual no. of o&mmémao:m for anm@oQ i
= Expected no. of observations for category i based on the
-~ statistical disiribution modet

mXb_Sﬁrn

You have umm_._ ocnc::@ a v_ma with nos_mwm oﬁ msumm B O

| Rand 8. According to Mendel’s Laws, the fuinbérs of the

| different fypes of flower should conform to the ratio 8:3:3:1.
Yot want to find out whether the flowers you have been

_culturing conform to Meéndel's probability model.,

whére: _

The numbers of the different flowers in your expetiment are shown in the

foliowing table:
Flowef type P Q R S | T
Probability ratic 9| 3 | 3 1 | 18
Expected fon of f S - N A T
pected proportion of fowers 16 18 16 18 .
Observed no. of flowers i25 | 40 42 V12 | 249
-112-

You can compute the expected number of
flowers of each type Fi by multiplying the
expected proportion for that type by the
total number of flowers.

i. Press [MODE] [1] ICAL
2 Press9 [=] 18 [x] 219 [STO] P.

» Sfores the expected number of
- flowers of type P as variable P.

3. Press3 =1 a. 219 [sT0] @

[sTOl R.

. » Stores the mxvama rumber of
flowers of types Q and R as variables
Qand R

4 Press 1[=] 18 [x] 219 [STO] s.
- #» Siores the expected number of
flowers of type S as variable 8.

For each flower type, calculate and efiter mm

data the result of the following mxvq@nm_on
(Observed no. ~ Expected no. 2
Expected no.

5. Press [SET UP] [4] (1] [QUmT] .

+ Selects STATx mode.

- 113~

6.
wm.ﬂm*w._mnvm_
123.1875

41.0625
ANS=R
41.0625

41.6625

1 1116%219=8

13.88735
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6. Press [(] 125{=1 P10 [ [= (=]
EEEISEEEIHM
@Eﬂaﬁmzﬂl
iR] [DATA] [ 12[=] mmmu-hﬁu
(s1{DATA]

Chi-squared is the sumn of results for the
four flower types.

7. Press [STAT] [4] [ENTER] .
@ Finds the stafistic Zx, i.e. chi-squared.

”|ll mmmmuw—l-wl IIIII .IIIIIIIIII|.<II.. llllll |“
. Chi-squared is 0.283612379 ;

Compare this calculated chi-squared with
critical valires from a standard chi-squared
table. The number of degrees of freedom is
equal o the number of data categories
minus 1. The number of categories in this
example is 4 (the numbeér of fower types}
0 the number of degrees of freedom is 3.

The critica? value of chi-squared shown in
the table (95% level of confidence, 3
degrees of freedom) is 7.81. Since your
caiculated answer is less than this critical

" value, your experimental results agree with
i the hypothesis and suggest that your

| - flowers corform to Mendel's probability

' model

—114-

= w.
(12-8)?/SDATA
n= 4.
ne - 4.
Zx=

10.283612379

Angle vs. percentage grade
EXAMPLE ¢

You have two friends who are arguing about
whose strest is the steeper. Cne found out
from the city engineer that his sireet was
built on a 35% grade. The other measured
the angle of his sireet to be 20 degrees.

Which street.is steeper?

The problem can be solved by converting
either measurement into the terms of the
other rneasurement and then comparing the
resulis.

- Let us convert the percentage grade o an

angle expressed in degrees.

" Grade equals rise over run. Percentage

grade is grade times 100. Note that rise .
over run is the same as the sine of the
angle.

The eguation is:
sin B = |w or 9 ”m_.ﬂ_l.ulm
where: y = Rise
t =Run

?@_ MODE] [1] [cAl [SET uP} 1] [1]
mﬁL_E 35 _M_ 100
MI

+ Make sure 5.& Umm is selected.

F=- RESULT --oommmmmmmm oo -

1 ~The 35% grade can be rounded fo a
20.49° angle, which represents the
steeper streel. Your friends can siop
arguing.

e et -

sin

-1 (35/100)=

. 20.43731511
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Bank interest

The formula for determining the EES value of an _:<mm§m_.n mmﬂam a:
fixed rate. of interest is:

' FV = PV 141)" ; )
where: FV = Fulure value of the fvestment
PV = Prasent value of the investment -

t= Inierest rate over a set period (expressed as g wmouoa
n= Number of periods for which the investment aecrues interest.

= EXAMPLE 1

You invest $5,000 in a 4-year co:a

| that pays 9 percent interest, e
| compounded quarterly. What is it
value after 4 vears?

1. Emﬁmmmﬁcm BREANH [QurT] .
i« Set the calculator for two decimat
places {since dollars can only be

o&@ﬁma o fwo dedimal _u_mom&

per year {4) and the number of <mm_.m {4) as foliows:

aﬁw.w?ﬁiail:amué?
S » Enters an expression for the
mvﬂmmwm_o: ‘sofver Euouo:

P{1+1)aN= =
_p___ummmm_Hmow<mw

o HE “0.00-

S .. I..Jml

The.total number ¢f periods can be caiculated from the E:&Q £f periods”

3. Press 0.09 [ = |4[ENTER] 4{x] 2

_mz._.mm_mooowmz._.mm_ .

+ Substitute numbers {the resulis of the
calculations for n and i and the
present vaiue of the investrerit) mm
variables N, land P

4. Pregs |SOLVE|.

1

: The investment will be worth
“wﬁwm.._::hwomhm.

* s_.s..& Eoc_a the value be if the

i interest were to be compounded daity?

This time:
n= h<mm_.mxwmm|amm..
year
_ 9%
885

Using the uﬂmocm_mﬁmﬁop substitute
new values for varables N and 1.

1. Press \A/7 \A/ 009 [£] 365 -
'ENTER| 4 [x] 365 [SOLVE].

» Skip entering 5000 in varigble P,

since #s value has not changed from -

5000.

ro= RESULT ------=-nnnmmmmmnnnns

¢ The value (FV) would be 7166.331 ¢

1 interest was compounded daily.

P(14F)AN=

PRESS [SOLVE}. -
Ps 5900.006 -
P(1+1)AN=
_ 7138.11
P=  5000.00.
L 4
vﬁg+_u>z-

. “7186.33 -
Ne 1260.68 _

SR A AP
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Fun and Games _ _ Fun and Games

._.sm mﬂmwm _o#mQ . ; Putiing on the bite

g EXAMPLE

Mary visits the dentist. She spends
exactly 25 minutes in the surgery
having her testh checked, and the bili
for her visit comes to $23.50. What is
the dentist's equivalent wags per
haur?

The ﬂ.&m wo_._ N_Sm in has wo
numbers different lofteries. In the first,
you-must pick 8 numbers between 1
and 3G, in any ordér, In the second,
you havé to pick 5 numbers between
1 and 35, but you must pick them in
-the correct order. Which lotiery gives
you the better chance of winning?

I . ozwwmo_M__ohmi $3.50/0.25-DEG
) o §> [T\ [1] [EngER] =
In the first lottery, your chances of winning : . : i ‘954 agp
with one ticket are one in s0Cs: LT . L S I
1. Press [MODE] [7] so[MATH] /¥ - o,

(2] 6 [ENTER]. 50C6= o
Your chances of winning the wmooma lottery 15890709.
with one ticket are one in ssPs: - ..

2. Press 35 [MATH] [¥\[3] 5 [ENTER]. 15890700,
35P5= o
38955840.

e-- RESULT -----memeerrzinesioslnnan
wmmhho an hour. ;

405 osmmﬁmm are better in the m@n
lottery.

e —— e ————

—-118— -118—
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Memory Calculation

APPENDIX

The take

When you warit to use the calculator for
tasks like adding up totai sales, do not be
discouraged by the fact that the keypad
has no [M+] (add to memory) and
[M=] (subtract from memory).

You can perform this type of operation
using one-variable statistics,

mxasuu_lm :
5085%?%&89&&9mwo& N e ?8 Qy
| the ftems listed on the right at the Teledsion _ | 369985 | 10
prices and in the quantities shown. Telephono | 515985 | 27
| What smw the lotal sales figure? Clock $ o995 | s2
Calculator $ 785 108
1. Press {MODE] [1] [sET uP} [4] 3] [QOm].
* Selects STATx mode. .
2. Press 599.95 [x| 10 [DATA] 159.85
x] 27 [DATA] 30.95 [X] s2[DATA] | °° 3.
7.95 [x] 108 [DATA] . 7.95*103DATA
o All the data is entered. n= 4.

» You are using [DATA| as you would
[M+] and [CD] as you would [M—].

3. Press [STAT] [4] [ENTER] . - 2
e The calculator displays Ex, which is i ’
the total sales figure.

13254.15

R =111 -
1 Total sales were $13254.15 ‘

Replacing the Baftery ............ ... eetanresreanreans . APP:2
When to replace the battery .. ... ... .. e e APP=2
Installing the battery ............ AR LY o 4

The OPTIONMenU . .oiceien e ineiineln e eensnnn. . APP-4
The OPTION display .............. aeaaaan i APP-4
Contrast ............. PR e SO PR APP-4
Memory chetk .. i i i i it APP-4
Deleting all files ... oiri i s APP-5

Error Messages .. vvue o iiiisaitiaaai o aae e APP-6

Using the Integration Function mmmowncm_w. R S PO APP-3
Number of increments . ..........0 s suoco oo, APP-8
Improving integration accuracy ... ... ... ... R APPE-8

Using the Solver Function mmmngﬁm_w feriaaaaaeaan ol  APPG
Newiors method ............cc.cnen. I Cii....: APP9
“Dead end” approximations ............. P Cine.. . APPEQ
Range of expected values . ..... .. e i ean ... APP-10
Caleulation acouracy . ... ..o . iiiii ... eaieia APP-10
Changing the range of expected. e&cmm P el . APPA11
Equations that are difficulttosolve ... ... . Ll Ll APP-12

Teehnical Datal . oo oeenenionaneanninaseaiaioiiion. .. APP-13
oo T =T APP-13
=T L P o= = APP-17
Varables . ... i el APP-17
Programs ... APP-17
Expression solver, __._Hm@.maos mna solver functions . . ... --.. APP-17

Function Cotmt ......................................... ...... APP-18

SpeCHiCatIONS . it ieiiiiiiciieitecinncaaanaananan APP-20

APP—1
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Replacing the Batiery Replacing the Battery
The calcuiator uses one lithium battery 2s its DC power supply. 4. Remove the old battery from the battery
= — : compariment and replace it with a new
] Notes on erasure of memory contents . one {CR-2025 fithium baltery).
] . When the battery is qmnmoma, the memory contents . ¢ Make sure the posifive (+} terminal is
- - are erased. Erasyre can also occur if the caleulator is facing upwards after installing the
“defective or when 1t is being repaired. Make a note of . battery. .
all im i i ; o 1 : .
. tmportant memory contents in case accidental 5, Replace the battery cover and screw,
erasure ocours. - .

When to replace the battery _
If the characters and indicalors in the - : Q
display appear dim; try adjusting the display .

contrast (= p. APP-4) o make the display

darker. If this does not help, it is a sign that : S 6: Press the reset switch usi — —
sarger. It this s | . . . : ing the tip of a Tt RAT, oy
ihe battery voltage is low, meaning that the . _— . ball-point pern. -__._pﬁ... Pp.; 3 o”r ....-. .
Umﬁm@.m nearing the end of is life. . : : . . ﬁ ¢ 1 you do not see the message on the. - w..mw.lﬁom,“ !
Repiace the battery as quickly as possible: . _ | right, repaat steps 15, ¥ NOo[QUIT X

Note that use of the calculator with an = - RS . _
-exhausted battery may result in loss of the
memory contents.

7. Press [CL] ‘and then press any key.
» The initial display of REAL mode
appears. = .

8. Adjust the display contrast.

REAL MODE.

installing the battery
1. Tun the caleulator off by pressing [OFF].

"2. Remove the screw from the rear of the

.  Safety precautions
~ caiculator using a Phillips screwdriver,

+ Kegep the batlery out of reach of children.
« Dispose of the old battery mm.m_< The _oman 3m< mxn_oam _% it Nm -
. placed in a fire.
e The Onm_am_ battery was installed tpon shipment from the
factory, so its iife may be moBmE:mH m:onmq .m._m: BQomﬂma in m._m
specifications, -
+ Remove the battery as soen as it is exhausted or if the
calculator is to ba stored for a long time. Otherwise the battery
may leak and damage the calcuiator.

3. Remove the battery cover.

e ——— L -

APP—2 APP=3



APPENDIX

The OPTION Menu

APPENDIX

The OPTION Menu

._.smodezam::oo.::oE ammv_mwnozﬂ,mmﬁamaoénsmoaz@m:a
deletion of data. .

The OPTION display

Press OPTION] to call the OPTION men.

*» Select the appropriate option either by
pressing the number fo is left on the
display or by scroliing the screen using

AO?H_Ozv.
1 :CTRST 2:M.CHK
3 :DELETE

+

B witil the required sub-menu
appeais.

« Press [QUIT] toreturn to the mode in
which you were working previously.

Contrast

Press. D inthe Omu._.HOZ meny to call the
« Press . 16 darken Em display and BARKe SsL1GHT
Ll lighten i A

LCD CONTRAST

Note: Itis possible 1o lighten the display so that the wmmnu_m&.ﬂ appears
to be off. If the display remains blank when you press .

press [OPTION] [1] and then press [+] ﬁmnmmﬂmaq to Qm%m:
 the display.

Memory check

Press [2] in the OPTION menu to call the. |~ 624BYTES FREE

MEMORY CHECK ammt_m< N - | EQTN:SOLV:PROG
¢ The amount of free memory in bytes i is 63 @5 04
" shown in-the first line. There are . L A¥

approximately. 1.2 x:ouﬁmm of ree -
memory available when the calculator is
used for the first time.

APP—4

e s e

e Press [1], [2] or [3] to delete all files [

* The numbers under EQTN, SOLV ang
PROG are the numbers of equations
~and/or programs stored in REAL mode,
SOLVER mode and PROGRAM mode,
respectively. .

For a detailed description of how memory is

used, see “Memory usage” (== p. APP-17).

Deleting all files

Press [3] in the OPTION menu to call the

TS . DELETE .DATA
DELETE DATA menu.

1:EQTN 2:8S0LV

and data that has been stored in REAL, | | ¥ FPROG. .. "

SOLVER or PROGRAM mode,
respectively. .

After selecting the rode for which all files
are to be deléted, préss [ENTER] to delete
the files or [QUIT] to cancel the operation. [~

Important riote: Onde a file has beén

E._.. .mo._.z FILES
DEL —{ENTER]
Dc_._.lvmoc_ﬂu

deletéd there is no way to
recover it

 After selecting EQTN to delete
all REAL mode fles

To delete individual files, eriter the thode
that contairs the files you want to delete
and use the mode specific delete function ||

ALL SOLV FILES
DEL —[ENTER]
QUITS[QUIT]

f#om the FILE menu. (&5 p. 82, 104)
” Afer sefocting SOLV

"ALL PROGRAMS
DEL —[ENTER]
QUIT{QUIT]

A . .. Adfterselecting PROG ..

APP-5
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Error Messages Error Messages
The following is a table of common error messages and suggestions for — - Problermysolution
- correeting the error. m:.,on o | m:d.. message roblemisotion .
: : : 30 | CANTRETURN .| ARETURN cofivhénd appearsina. -
Emmorno. | Error message " Problem/solisfon program, but it has no corresponding
~ . GOSUB command. .
o1 SYNTAX Verify that you are using the proper
syritax for the fungiion you are. trying to 40 INVALID 0 Check that the number of infervals Aa _
use. : . . is a posiive Hamm_.m_ number less than
a2 CAL CULATION Check that you: have not attempted Io - .
divide by zero or made some other 41 RANGE a>=b . Check that .”_.,m._oé.m_. limmit of the
calculation error. : ’ . infegration range or the range of
- — ke SR expected values for the solver funcionr
03 NESTING ‘Make sure your equatiion has less than ) is smalier: than the upper limit. -
D : m:cagambaim*canmo:m. - — T RN
. . 80 MEMORY OVER | There is not encugh freé membry left-
14 4| NO VARIABLE Make sure that all gmv_ﬁw in 3@ mm:_a\ for what you aré tryitg to do. Delete - -
line are defined ﬁwo_cmq mode only). unneeded files and try again.
20 . | LBLDUPLICATE | Make sure hat your v..oog does not {No number) . BREAK You have pressed [QUIT] (or [ON]}
: i use the same label name to Spacify to stop & qomqm_._._ or solver calculaton.
more than one location. . Press [ or (%] 1 got6the lagt .. .-
. executed commang or press lIDC_.m .
21 LBL UNDEFINED zﬂwm SUFe your program does not _._m<m . for E Yo 3EB 8 the ﬁm& display. _
SRR a GOTO or GOSUB command pointing =
to-a'label that does 1ot exist. However, Lo
you can include labels that are not
pointed to by any GOTO or GOSUB
command withourt mmmod:m program
ovm_.mao..._ . ) .
22 | LBLOVER Make sure your program does not have -
o more than 20 labels.
23 .| GOSUB STAGK | Make sure your program doss not have
SR - more than 10 ievels of nested
subroutines.
24 | LINETOOLONG | Make sure the faulty line has less ian
: . i 160 characters.

APP—5
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Using the Integration Function Effectively

APPENDIX

Using the Solver Function Effectively

The calcuiator uses Simpson’s rule to perform integration. For this
reason it may take some time to find a solution. Also, ihe nature of
Simpson’s rule means that solutions may include significant errors.

Number of increments

If you press {f dx = 7] after an.integration
expression has been entered, the'
calculator prompts you for the integration
imits (& and b} and the number of

increments (n}.{== p. 72}. The accuracy _
of a solution depends onthe mimber of ﬁl Number of increments
increments you specify. If w.oc press

E without gpecilying the number
of increments, the calculator
automatically assumes & default vaiue o*
n=100.

_BURES@ integration accuracy
A large integration émor may occur in cases
where a small o_._mamo in the integration
range significantly affects the integral value
or where an integral range covers two or
more quadrants. (The same is bue for
periodic functions.)

I 'such cases, divide the integral section
into segmenis and use a large number of
increments for segments with very steep

" slopes or use séparate integral expressions
for different quadrants.

APP-8

The calculator uses Newton’s method to sclve equations. Because
of this, the solution it provides may differ from the true solution, or
an error message may be displayed for a soluble equation. This
section shows how you can obtain a more acceptable solution or

make the equation soluble in such cases.

Newion’s method

Newton's method is 2 successive
approximation method using tangertial
knes. The calculator chooses an :
“appreximate” solution then calculates and

compares the right-hand and lefi-hand sides

of the equation. Based on the ﬂwmc._ﬂ. of this
comparison, it chooses another

¥

y=

Tangential fines

“approximate” sciution. It repeats this
process unl there is hardly any
discrepancy between the right-hand and
left-hand sides of the equation.

“Dead end” approximaticns

When the [SOLVE! key is pressed for the -
first time, the calculator takes the vaiue”

that is stored in memory for the trknown
variable, or zere if no value is stored, o be
its initial expected value and fries 1o sohvi
the equation. if it fails to find an acceptable
solution using this expected value, it tries

. again using up to ning more inftial éxpectad

~values uniil & solution is found. I none of
the values lead by successive
approximation toward an scceptable o
solution — but rather up a “dead end™ — °
the calculator will abort caleulation and”
display a message 1o indicate this.

APP-g
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Newtor's tiethéd -

Intersections of doited lings with -
the x-axiy give successivé ’

-@pproxivate solutions found
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APPENDIX

Using the Solver Function Effectively

Range of expected values

Adter the mmonmd valse (or Nmav has' Ummn
tried, new initial mxvmoﬁq qm_:mm are .
selected atcording 1o the range of mxnmo.mma
values for the equation. This range is fromt
-1 x 10 10 +1 % 10" by default, but can be
narrowed down or extended {io a maximum
of +1x 10% to 41 x 10°) by pressing
[RANGE] and setting the lower and upper
limits a and b. To choose which intial .
expected values to ry, the om_n:_mﬁo“. divides
the calculation range into eight subranges
of squal width and tries each of the values
at the edges of these subranges in wm
(starting with the lower limit of the rande of
expected values, a)..

Calcutlation accuricy

The ommoc_mSn solves an equation by -
comparing the vaiues of the lefi- hand m:a
fight-hand sides of the equation through
12-digit internal operations. It may therefore
present one of the “approximate” vaues as
a solution if the value of the left-hand side . -
is sufficiently close o agreeing with that ow
the right-hand side — even though It is not .
the true sofution. The calculator, will mmmo
stop trying to solve “approxifiate” Solution
either when it has performed 40 tteralions
using each initlal éxpecied value or when it
has obtainsd an “approximate” solution
which is the same (to 10-digit mnoEm.oS .
twice in succession.
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Using the Solver Funciion Effeciively

» For example, if you solve the equation x*
—4x + 4 = 0 using an iniffal expected .
value {ie. the value previously stored for
the unknown variable) of 4, the )
calculator displays 2.000009692 as the
solution even though the frue answer. is
2. This scluticn provides a mcmmo_m:%
close approximation io the solution
according to the calculaior's Ea@:._m:ﬂ )
criferia

Changing the qm:mm of mxﬁmﬂma <mEmw
Affer mam::m yaur oncmn_oa by pressing .

[ENTEA] , press [RANGE] to adjust the RANGE: a<b

range of expecied values. The céleulator a= . -1. 18
will then prompt you for a range of « bz 1. 10
expected values (petween -1 x 10% and +1 ﬁ -
"X 10%} to be uséd in 1o calevlafion. || Defauttrange

* The range of expected values returns o | Ugper fmitb

%%ﬁc_ﬁmma:ﬁ;xs;atx 85 r%i%_m.
when the current equation is n_mmwma or R
the mode- o_._mm@mnw .

After enfering the lower mu.n._ upper fimits {a -

and b of the range of expécied values,”

press [SOLVE] . The calculator will start *

solving the equation using the new range.

+ The best selution can be found by -
defining the lower or upper limit (@ or b)
or initial value cose fo the expected
solution. :

+ Having done this, press E

. several times {o generate sligntly .
differsrit $0lutions. You can judge which
of these is tha best by comparing the
values displayed for the left-hand and
right-hand sides of the equation.
APP-11
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Using the Solver Function Effectively

Equations that are difficult fo solve

" Newton’s method has problems in solving
ceriain types of equations, either because

the tangeniial lines it uses to approximate’ .
the solutions iterate only slowly toward the -

corTect answer, or because they do not
iterate there all at all. Examples of such

equations include equations of which stéep

siopes are a featurs (e.g. v = 10* - 3),
pericdic functions {e.g. y = sin x), functions
featuring an inflection (.. y = x* =3 + x
+ B) and functions wheré theé unknown

variable mbvmmmm asa denominator {e.g: y=

8 + 1)

Many of those equations may becomé
soluble if a range of expected valuesis .
defined that corresponds o_ommE to the Em_
solution.

+ For periodic Eaﬂanm such mm. sin x and
Cos X, the gradient near peaks or, .
oughs is very shallow, so the calcidator
may iterate to a totally differert cycle of
the function and will not obtain an
accurate solution if the initial expected

" value falls 106 close to a peak or trough.

Make sure the initial expected value is .

an appropriate distance ampemm: a ummw o

and a trough.

+ Where appropriate, you can try
reairahging the equation so that the .
unknown variables is ne mo_._mm« tound mm
& denominator.
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Solving y = 10" - Sfory =0
Because of the steep slope, &t
takes a lonig time 1o itérate 1o the
cormrect soluion. Set limits a and

‘b as dose as possible either sida
of your expécted solution.

]

K/\/\“/\/\

y=5mx=0. -

if the initial expected ﬁcmm oo
close to g peak, the calculstor
will iterate away from the comect .-

.,8u§o_.r

=X -3 5ix+5=0.
:Emsam_mxvmo"&ﬁ_rmﬁxn
- 3, noschdion is cbiained.

.. .. Howsaver, mmﬂsmxﬁoiwmaﬁ

the Rﬁ.‘mﬁ wo_caoa of —1.

APPENDIX

Technical Daia

This section descithes calculation accufacy and _#m..aaé.c.mmmw.

Accuracy

For four basic arithmetic ovmﬁmg numbers entered as the first and
second operands and caleulation resulis must be within the wm:mmw

from +1 x 10 1o +9.990999999 x 10%° .
or from -1 x 10°% 1o -9.999990999 x 10%°
or 0. .

The om.wQ.__mHQ. regards all numeric entries or calculation results whose -
absclute values are léss than 1 x 10°°° as 0 (zero).-

Additional restrictions on the numerical ranges of entries and resutts for
other funictions of the calculator are mrosa in.the Hno__oém:m. ﬁm&mm. .

" Function{s} Numerical B:mm
.mm“.._x,oo.mx;m:x DEG: Hx_ngx.moa
RAD: § qwo
GRAD: Wx_ah%;xaa

Muon. .Ez %, however, an error oceurs in .Em ,ﬂoq_os:mm

Wx_ wommm S
?_:Iﬁs 1
GRAD: [ x n._oo (2n -1} (where n = integer)
sin™ X, cos™ X dExg T
fan x [x]<1x 109
..:.gxewomx . N ..AXX_Q%AXA.._WAOQS .
il . __.__..__-“iosoinmmommmm%m

1o _....._ % 0% < x < 100
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Technical Data

Fanction(s)

Numerical range

1¥ < 0, where x is an integer or +

y>0 -1x10Waxiogy <100
y=0: Cax<1x109

! s anodd .

number (x=8): 1 x 10" < xlog | y{ < 160

y>0 -1x10%< Liogy< 100 (x=0)
y=0: Oay<ix10™®
y<9, S:@.‘mx_mm:oaa:csvmqoq is an

_:ﬂmmmw (% £ 0): -1 x 10" « l _om_ ly _ < ._oo.

sinh x, cosh x, tanh x

.Nwo 2585083 < x < chwmwmoww

sinh x

Ax|=tx10®

obsh™ x

P12 x<1x10%

tank? x

fx{<1

3

0< x<1x10%

[ x[<Tx10%

Ix} <1101 (x=0) - -

0 £ 2 89 (where n = integer)

nCr, nPr

05169, rsn< 9999999999

where oCr< 1 x 101,

nPr <1 x 167
© andr, i = infeger

—=DEC, =BIN,
—=0OCT, ~HEX
AND, OR, NOT,
' XOR, XNOR

DEC: |[x]£ 9999999999
BIN:  1000000000000000 < x
. £ T
ST € xg ottt i1 _
OCT:. 4000000000 £ x £ 7777777777
- OZ xS QIFTIITIT

| HEX: FDABF41C01 < x < FFEFFFFFFF

0 £ x £ 2540BESFF

'For conversions, these tanges apply fo the

corverted results.
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Technical Data

Functicn(s)

Numerical range

NEG

BiN:  1000008000000001 < x
< 1T
¢ £ X< oI
OCT: 4000000001 £ x £ 7777777777
0< X< 3777777777
HEX: FDABF41001 £ x £ FFFFFFFFFF
0 £ x £ 2540BE3FF

—r6

fx{<1x10% {y]<ctx 10"
VETYE <1 10%

ww_nl_x._og

=Xy

Irletx10% -

The same ranges apply 10 the angle as for
trigenomedtric functions.

—DMS, ->DEG

Ex)<1xigh® -

Statistics

[x]e1x10°% [y | <1 x10°®
[Sx[<1x10%, | Ty [« 1x 107
52 <1 x 10%9, By < 1.x 10700
[ ]< 1% 167
fri<1x10®

|

n=d

n=1

FEx ) <1x10%
B — (=
0

n-1

o

1A

<1 x 103

n=0
[Ex | <1 x10%
e

0.

0s < 1.x 1010
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.~ Technical Data

Funciion(s}

Numerical range

Y. sy, oy

The same ranges apply as for X, sx, ox,
respectively.

BV..O .. .
| Zx | <1 x10%
12y l<1x10%

0 <D ._ﬁén. } (52— ﬂ%w } <1 x 1000
-2 1
my - 2

n

e BE) e BF,

<1 x 10

|2

N0 B
IExf<cix10%® |
[EEy) [< 1 x 107

0< e ﬁ%_n_ﬁ 100

P AR
2B

<1x10

e OF

The samé ranges apply as for b with the addiion of

the following:
1 bR | <1 x 107

{ ¥ =bx]«1x 1000

Ihx|<1x10%
fm+UiAL_x._o§.u )

ly—al<1 .x.Aos.ﬁ., _
y—a o
hIWIM T2 100
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Technical Data

As a ule, the eiror in function calculations is less than £1 with respéct to
the lowest digit of a displayed numerical value (the lowest digit of the
mantissa in scientific notation) within the.above-calculation ranges. .
However, near m@aﬁmﬂ points and inflection ua_am e{rors can Umooam.
much largér than this. _

Memory usage
The amounts of memory the calculator uses for variables, uﬂom_.mﬂm mﬁa
mn_._mﬂozm are shown below. -

<mw_m_u“mw

In &l modes, each global <ﬂ_mu_m uses M byte onoﬁ Em owm.qmoﬂma m:a :
each local variable uses 8 byles.

Programs :

Creating & hew program uses 32 cﬁmw of SmSoQ 3@%@85 of Em
length of fts name.

On top of thig, each fine in a vBQBB _._mmm 3 bytes plus the number of

characters or commands on he line (each character or commmand uses 1
byte}. For example, the go.E._m uamﬁd mroé: vm_oé uses 59 wﬁmm )

Line | Characters | Commands | Local variables | ._.oﬁ.

Program fifle = - — - ‘32 bytes
IF A=GGOTOABC |3bytes| Stvies | "Sbyws | = — 11 bytes
Aq = Al Stywes| 4byies | 1bye Bhytes . | 16bytes

Total consumption | 6bytes | S bytes ibytes | - Bbytes | Sobytes

Expression solver, integration and solver functions
Each stored mncmuo: uses 30 Uﬁmw ﬁ_cm the ncﬂa@. of characters or
SBBQ&M .

APP-17



APPENDIX

Function Count

‘The following tables fist all the functions of the EL-5129 calculator

Basic functions No.
Memory STO/RCL, A-Z, 6, ANS, VAR (x 9) _
Arithmetic 5%, +, () Exp S
Pending operations 16 calculation instructions and 8numbers | 81
Playback funcion | { +=],[ =] -
Ediing BS, DEL, INS mode, [« [ 1 {41 [+], .

ClL, CA

SET UP functions . 1.No.
Angle unit BEG, RAD, GRAD
Display format FLOAT, FIX, 5L ENG _ .
Tab 0-9 2
Answer Decimal & mixed « _E_u«ovm“.
STAT data férmat STATx, STATxy

REAL mode | Ne.
._.n@o...no_.nm&o C sin, 8@85 w5+ oom.d ﬁza {for mmor .
: ’ angular unit) :

Isum&o__o .. - ) m_mw cosh, .537 wﬁa.: _eo_m_.hd tanh!
ro@mnﬁaﬁaxvonm:amm In, fog, mx 1
Power A R Y ¢|x._
Fagtorial . nl, nPr, nGr 179 ]
DEGODMS: —DMS, =DEG |
Coordinate conversion vaww.!.v.aw..... .
Fractions N alb
Others o ABS, 5»3 zukﬁ INT, MDF, a

RANDOM, -3RAND, Bxp ~ =
STAT data entry X[DATA] x,WiDATA], x.y[DATA],

X, y,W[DATA], [CD]
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Function Count
REAL mode (cohtinued)
One-varidble stafisfics | =, T2, % s%,'ox, 1
Two-variable statisfics | Zv, 2¥2, V. sV, & Mé
Linear fegression = fra.b.xiy
Equations | Expression wo?mq nurmeric .ﬁmm_.mao:
equation file (SAVE, LOAD; DEL). .
NBASE mode. . _
Conversion —BIN, »OCT, -HEX, =DEC -
Logical operations | AND, OR, NOT, NEG, XOR, XNOR
’ . wo_l_qmm 30&0
Solvingrange - .~ - .} Solving range. ﬁmbzmmv solver mnqmuo: :
- b file, solver file meny (RUN, mUﬂ. NEW,
CpPERY, -
- ﬁmommhms n._cnm
Program uﬂm REAL, NBASE ™
Commarids ) o Tt
Display, Tapirt "} PRINT, PRINT", INPUT, WAIT, REM; END

Branches, subroutines

LABEL, GOTO, :uﬂﬁ"vﬂqv =,

Clear display

. ..QOQ._W mqumz

CLAT
Stafistics - STATX, miqé,\u@y
Prograrm fite ] Wtk ser area
e T GeTioNS T
Display oo:w,mm ngoQ check 5
Data deletion Deléte 2 mo«z w0r< PROG
_ ...o.E. \

Toa2
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Specifications
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Model: EL-5120 -

Display type: - [14 characters and 2 exponents] x 3 rows

Dot matrix characters: 5 x 5 dolsfeharacter

Calculation system: DAL ﬁom«o.oﬂ Algebraic _nom.._nu result display
_  (with priority jisdging function)

Number of display digits: . 10-digit mantissa + 2-digit exponent

Number of internat
calculaiion digits:
U_mv_ﬁ formats:

Caleulation functions:

Statistical functions;”

Expression solver function:

Numetical integration
- function:
Solver function:

Options:
z_m.ioé capacity:

Power supply:
Auto power off:

12-dight thantissa

+ Floating point, fixed point, scientific notation,

msmSmmE._@ notation and fractions

Calculations oﬂoﬁ basic manamun

operations, calculations with parentheses,

.memory calculadions, function calculations

and coerdinate conversion}, binary/octal/
amo_amcsmxmamgam_ conversion, logical
operations, statistical calculations, ‘eic, ~

- One-variable statistics, two-variable

statistics, Em_mgma o.mﬁm input

mcaﬂgop wﬂoﬂmmm o% mxvqmmmoa mo?mq
equations, etc. ’

Simpson’s faw mmm_ﬁw. storage of -
,Bmmnmuo: equations, efc.

Newton's method mwma\m_mr ﬂo&wm of solver

Bmmuo:m, mﬂo.

o ,U_wu_@ contrast control, free Emﬁoé check

and data ammmcz

1211 bytes (user area)-
Lithium battery (CR-2025) x 1
After approximately 10 minutes
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Power consumption:
Operating temperature;

" Operating tme:

Dimensions:

Weight:

Accossories:

0003 W

0°C fo 40°C {32°F {0 104°F)
Approximately 1100 hours* {at 20°C (88°F),
assuming each hour comprises 5 minutes
of continuous operation and 55 minutes of
display time).

76 (W) x Em (D) x 8.8 (H) mm

(3 (W) x w (D} x wl (H) inch)

779 (9. Mmmmuwv {including battery, but not
including hard case)

1 lithium battery {installed), operation
manual and quick reference card

* This value may vary according fo the type of battery and the way the

calculator is used.

APP-21




