


OTh;z information contained herein is subject to éhaﬂge aﬁ;éﬁgmui
notice,

%ﬂfzpméuaﬁon ol this manual sither in part or its entirety is for-
bidden. ;

® [ote Ehgi the manutacturer assumes no responsibility for any injury
or loss incurrad white using this manusl. «

# Due Eaxéfmaiyatﬁons imposed by prinling processes, the displays
shown in this manual are only approximations and may dilter
somewhat lrom actual displays,

FOREWORD

Thank you for your purchase of the CASIO Ix-7000G.

This unit is a totally new type of advanced programmable compuler. B
sides 82 scientilic functions, graph functions also make it possible lo pr
duce g wide variety of uselul graphs.

Manual computations can be easily performed following wrilten formul
{true algebraic logich A replay lunction is provided that allows conlinm
tion or correction when key operation errors occur. Programs can also |
input by foilowing true algebraic logic, so repeal and/or complex Co

putations are siimplified,

This manual Is composed of four seclions:

i, Conliguration and Operalion

2. Manual Computations

3. Graphs .

4. Program Compulations
Section 1 should be read first to become familiar with the nomencla.
fure, handiing and cautions concerning this unif. Seclions 2, 3and 4
can then be read in order to masler pach fypes of funclions through
samples and explanations,
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HANDLING PRECAUTIONS

® This unil is composed of precision electronic componants and should
never be disassembled. Do not drop it or otherwise sublject # 1o sud-
den inpacts or sudden temperature changes. Be especially careful (o ’ ﬂ "
avoid sloring the unit or feaving it In areas exposed to high tempera-

ture, humidity or large amounts of dust. When exposed to low tempera- cgN FIGU RATION AN
fures, the unit will reguire more time 1o display answers and may even
tail to operate. The display will relurn to normat once norma lempera- ngRATEQ{%

“ture i3 altained,

® Batteries should be replaced every 2 years even if the unil is not used
for extended periods. Never leave dead batteries in the battery com-
pattment. They can jeak and cause damage 1o the unit.

® Avoid using volalite liguids such as thinner or benzine io clean the unlt
Wipe the unit with a soft, dry cloth or a clolh that has been dipped in a
feutral detergent solution and wrung out,

D -
R S M O
ooy 1 VI LD
it o
}:I‘j**e’j*? by

& If malfunction of the unit should occur, either bring or send the wnit io : s
your retailer or the nearest CASIO dealer. ) ’ 3"51’ AL R
Be swre fo clearly explain the problem in detail, , : : ”f?’?éi':mf“‘f?*,; -
. ' PR oyt {
# Before assuming mallunction of the unit, be sure (o caretully reread o B

this manual and ensure that the problem is not due io insufficlent bat-
tery power, programming or operational efrors,

o

;
H
iy
ot
H



54

-1 NOMENCLATURE AND FUNCTIONS

-

- L piay window

; I /
Bhill key e ursor/Aeplay keys

Sower swiich——

= g -Lielole kay
e A1} clezar key

Humeric keys—— e BgithT e operation

M@ uu keys

a‘ ili I‘aiﬁ!i

- Execule key

P ATSWET KEY

@ Display window

#¥%% MODE #5235

3ys mode [ RUM

//\\ /\'\ _

cal mode | COMP .
angte [ Ueg j
glsplay [, Herm
Siagp 8 .

The display window is capable of displaying 16-character by H-line texi
and symbols. Graphs are produced on a 85 by 63-dol matrix. A system
display as shown on the lelt indicates the foll pwing: the system mode
{sys mode}, calculation mode {cal mode), angle unit {angle), number ol
decimal places or number of significant digits {displayl, and key inpul
butier status [Stepl

The dispiay on the right shows a sine graph as a representalive example

of the graphs.
The letier “0O7 is distinguished lrom zero by adding a slash for the zero

{@1.

B rPower switch
Power is tumed ON by sliding the power swilch up. Sliding the power
swilch down tuins power OFF.

B Special operalion keys

[s4i] Shift key
Prass when using the lunclion commands and functions marked in
brown on Ihe key panel. An B wilt blink on the dispiay 1o indicale that
[s51] has been pressed. Pressing %79 again will cause the B o dis-
appear from the aésp%ay and the unil to return fo the status | was In
belore (¥ was originally pressed.

5] Moda Key
Press when selling the slatus of the unit or the unit of angular

measurement,



f

tuoetl 14] ., For manual computations and program execution,

[«oia} {71, For writing or checking programs.

wioe] [4h. For clearing programs.

ot} 1] . Deg dispizyed. U [65€] is pressed, unit of angular measure-
ment is specilied as degress, _

fraot} [51 ... Rad displayed, H [sxé] is pressed, unil of angular measure-
ment is specilied as radians,

Wl ol Gra displayed. If [ire] is pressed, unit of angular measure-
ment is specified as grads. ’

bioe 7], Fix displayed. Enfering a value from 0 to © followed by [E9E]
will specify the number of decimal places according 1o the
value enfered,
Ex, bove] [71{3) [Ex] -+ Three decimal places

[uoct] 6] .. Sei displayed. Entering a value from 0 1o § followed by [ixe]
will specify the number of significan digits brom 1 to 10,

_ Ex. [86od] (8] (8] [EX€1 — 5 signiticant digits

03] [ ., Norm displayed. Pressing [l will cancel the spesified num-
ber of decimal places or the specilied number of significant
digits

[} [ . Detm displayed. Entering a value followed by [E58] will specify
‘the number of memories available,
Ex. fuost 0] [T @ [¥5E) — Number of memories available in-
creased by 10, .

Bl is pressad without entering a value, the cursent num-

ber of memories available and remaining sieps will be dis.

played. {See page 24

Ex. [won] [} {£5]

#FLe fmk s
Program © L&
Maemosy @ 36

Z2BE Byiss Froe

fwone] 1] Specifies COMP mode for arithmetic computation or function
compulation {program execution possibiel.
28] 1 .. For binary, octal or hexadecimal computalions/conversions.

fuooe] £ .. For standard deviation computations (SD1 maode).

fuoee} 21 ... For regression computations {LRT mode).

[t i} wosr] i For production of a bar graph, tine graph or normal d s
tribution curve according fo single varable siatisth o
data (502 model 7

[t} foooe] [ ... For production of a regression line according to pain«
variable sialistical data [LR?2 mode).

(st fuond] 4] . Pressed alter 8 numeric value representing degrees i

input.
(o] fwond] {53 . Pressed alier a numeric value representing radiang i
frput, _ ’
[fwri] faooe] 1] Pressed alter a numeric value representing grads i
input, '

bimd Alphabet Key

Fress to inpul alphabelic characters or special characters. Pressi
e displays £ and allows the input of only one character. Alter that

the unit returns {o the status it was In belore the %W key was origin. &
ty pressed. Pressing (57 followed by Bl will fock the unit in His

pressed again,

)

Lo Lol 057 27 Ced O3]
Lratie}leling e] 7]
Ced ed 1 000 D L
N O TN N R SO B M
el el e 037 2]
vy ] vl & (33
e et [

Sate

[rog) Program/Goto Key

Press [P], enter a value from 0o 9 and “en press (541 (o execule a
program.
Ex, (¥} (G TERef — Execution of Program 1 begins.
Pressing ] followed by (6o {[rog] keyl wili cause Goto 1o appear «n
the display. This Is a jurmp g‘;g}gﬁmanﬁ usert i programs.,

H
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§_w} [
Press to move the cursor {blinking “.."} fell, right, up, and down on
the display. The [ <] key moves. the cursor io the lelt, £33 moves the
cursor to the right, U8 T moves i?se cursor up, and 4} moves the cursos
dowr. Holding any of the keys down will cause the cuwrsor to con-
tinuously move in the respeciive direction.
Once a formula of numeric value is input and [ExE]is pressed, the L&
key and[“lkey become “replay” keys. In this case, pressing{ <] dis-
p ays the formuta or numeric value from the beginning, while pressing
e ) displays it lrom the end. This allows the formula to be execuled
agam by changing the values.
Pressing the cursor key following 5] changes their Tunclions to those
mafk e above the keys.

{iv] {E ;@} 1 s used to Input fabels wilthin programs.

5*1,5 21} inseris a space at the current position of the cursor. [ine]
{év maxes it possible 1o produce fine graphs or regression lines.
'Tha! ol LA i key makes it possible to switch the X and ¥ coordinale
display during graph race operations.
{Z and (5] following the [ key are used for contrast adjusiments.
{Ses page 123

[o£1] Deleto key
Press 1o delele the character at the curroent position of the cursor,
When the characler is deleted, everything to the right of the cursor
position will shift one space o the lelt
Preusing Bl SECHERE ] will clear the memory contents.

Gursor/Heplay keys

{ACT Al clear key
Press o complelely clear the displayed lormulas, numeric values or
lexts, and to clear all of the input bulfer conlents. Also used 1o re-
lease errors indicated by error message displays, and 1o resiore pow-
er afler reactivation of the auto power off function, (See page 271

{BE] Execute key :
Press lo obtain the result of a computation o to draw a grap, Press-

ed alter dala input for a programmed compuiation or to advance to

the nexi execulion aiter a computation resull is obiained,

[20s] Answer key
Pressing (Ans] followed by [EXE] will recall the last computation resu%t iU
can be recalled by [Ans] [EXE] even aller it has been cleared gsing tha
(¢l key or by swilching the power of the unit OFF. When used diring
program cxeculion, the last resull computed s recalled.

. S pe—,

B (1~ @[5, [ExP] Numeric/Decimal point/Exponent inpul keys
When entering numeric values, enler the number in order. Press ihe
{lkey to enter the decimal point in the desired position,

To input 1.23X10°%, press 103 23 [Exrj[1=1] 6.
G key combinations for the various modes are as follows:

COMP mode {fiwe] 6

Base-n mode {bow] (2}

(=3 =1 &3 ‘iﬁgjm

(w2} =1 [=3 e} LE3 L2

(osd 23 =3 feal 23 (5] -
fng) [Haez] [x] E:E f:ﬁ £

Poif, Becl, find, Hanlt and =
cannot be used in this mode,

S0 mode {[Hoog 64 LA mode §[beod F1)

{=] (=1 3] C&) (=) [

[ [E] £ Ge *
(71 G : s [fe ]

{Rnd) fmnz] ] And] [mnz] [ =]

Siandard deviation funclions can Paired variable sialistic lunclions can be
D used, gsad.

K Cempmaﬁsn k&ys ‘

F{:z; aﬁd;mﬂ suhirasé;{m ki ication and division, enter the com-
putation as # reads. (39 key combinations for the various modes are

as follows:
COMP mode or 50 mode
g G (1 and LT keys) .

Coordinate transformation

LB mods
B @U keys) .. Estimated value computation of rand g
[Pl el . Coordinale ransformalion

R e



B Graph keys
Used to produce a variely of graphs (see page 57 for details) These
keys cannol be used in the Base-n mode.
B
il Mode display/Plot key
#lised io ‘i:imiérm the status of the system mode, caloulation mode,
angle unit and rounding. Selting slalus is displayed only while this

key ig pressad,
& Pressed following [ 1o plot a point on the graph screen,

(5] Graph/Trace key

& Pressed belore enlering a formula 1o be used lor 2 graph g"Gmpi’%‘,

Y=" appears on the displayl.

® Pressed following [%77] Lo trace over an existing graph and display
the x or y coordinate value.

fe Range/Facior key
® Used fo conlirm or set the range and size of araphs,

® Pressed following (1] fo magnify or reduce the upper and lower
ranges of araphs,

[e=i Graph-text/Clear screen key

& S}micﬁ}g& between the graph display and text display (see page 20],

@ {sarf] [Cis] [Ex] clears the graph display. The toxt dispiay cannot be
cleared using this operation. ’

B Function keys

Press for funciional computation. Various uses are available in combi-
nation wilh the 581 key, and/or depending on the mode being used,

Li] Multistatement/Display key

® Press to separale formulas or commands in programmed compula-
fions or conseculive computations.
The result of such combinalions is known as a multistatement.
{See page 38 _

& When pressed foliowing the (57 key, the resulls of each seciion of
the programmed computalions or consecuiive computalions arg se-
quentially displayed with each press of (6]

%&g Engineering/Negation key
® Press to convert a computaion result o an exponential display
whose exponent is a multiple of thres.

(=K, 10°="M, 100=1, 10-=T, 10~="H"_107="" 10-7="5]

# When oblaining fogical negation for a value in the Base-n miL2,
press prior to entering the value ‘
® Press {ollowing the 97 key in the Base-n mode (o oblain the excls-

sive logical sum.

g;;} Root/inieger key
& Press prior 1o entering a numeric value to obtain the square o 4 of

ihat value, '

& When pressed following the [#0] vy, the integer portion of a vilie
can be oblained. .

& Prags lollowed by in the Base-n mode lo specily the decimal
computation mode,

® When pressed loliowing the [57] key in the Base-n mode, the ud-
sequently entered value is specilied as a decimal value,

?"LEFQ Equare/Fraction key
T press atter a numeric value is enfered o obitain the square of Hhat
yahie, :
® When pressed following the [$6] key, the decimal portion of a valse
can be obiained,
% Press followed by [BxE] in the Base-n mode to spacily the baxaleg-
imal compulation mode.
& When pressed {ollowing the key in the Base-n mode, the wub-
sequently entered value is specified as a hexadecimal value.

g

g | Common fogarithm/Antitogarithm key

“epross prior to eniering 2 value o oblaln the common logarith e of
that value,

8 When pressed following the [ key, the subsequenily enterad
vaite becomes an exponent of 10,

® Press followed by in the Base-n mode io specily the by
compuiation mode,

& YWhen pressed following the 891 key in the Base-n mode, the stb-
sequently entered value is specilied as a binary value.

g?;} KNatural logariithm/Anli-natural logariihm key

# Press prior to entering a value o oblain ihe nalwal fogarithm o fhal
valuse.

& When pressed following the key, the subseqguently ent oyl
value becomes an exponent of e

& Press followed by (€] in the BaseZn mode to specily the octal con-
putation mode. -

® When pressed lollowing the 3#0] key in the Base-n mode, the stb-
sequently entered value is specified as an oclal value.

“ _ g



i3 i 1) Heciprocal/Factorial key P
‘® Press  aller entering a value to obtain the reciprocal of that value.
® When pressed. following the (551 key, the faclorial of a oreviously
antorad value can be obiained, .
® Press inthe Base-n mode lo enter A {100} of 2 hexadecimal value.

i}ﬁ Degree/minute/second key {decimal— sexagesimal key)
@ Fress 1o enter sexagesimal value. (degree/minute/second of hour/
‘minute/second)
CEx 7874542 =78 145 ] 1200
® When pressed following the 56 key, a decimal based value can be
displayed in degrees/minutes/seconds thours/minuies/seconds),
® Press in the Base-n mode 1o enter B {11,,) of 8 hexadecimal value,

{me] Hyperbolic key

“® Pressing (el and then (3o, [568), o (57) prior to entering 3 value
produces the respective hyperbolic function [sinh, cosh, tanh) for
the value,

& Pressing 597, then (el and then (30, (555, or {30] prior to entering a
value pmduﬁes the respeciive inverse hyperbolic function {sinh’,
cosh”, tanh'} for the valye,

® Press in the Base-n mode 10 enter C {12;5) of 2 hexadecimal value

g:a* ‘{%Lﬁ Eﬁf‘?“f:sgz}ﬂamsis‘éc function/lnverse trigonometric function Keys
3?5%%% one of these keys prioe (o entering a value o oblaln the re-
spective lrigonomelric funclion for the value, '
® Press ol and then one of these keys prios to entering a value o
obtain the respective inverse trigonomedric funciion {or the value.
® Press in the Base-n mode to enter D, E, F {13, 1dy, 15,0 of 2
hexadecimal value.

jﬂmés i Minus kay
" e Press prior to entering a numerlc value (o make that value negative.
Ex. 123~ [{-} ;m&;a
® When pressed following the B8 key, the same numeric value can
be assigned to mulliple memaorles.
Ex. To assign the value 456 1o memories A through F: (4 61 @ [
bt EX marn} [~ | luivid £ (E5E)
® Press in the Base-n mode prior o entering 2 value to oblain the
negative of that! value. The negalive number is the lwo's comple-
meant of the value entered.

i

i

i_j Assignment key
“® Prass prior o enlering a memory to assign the result of a computa

tion {0 that memory,
Ex. To assign the resull of 12445 to memory A0 1 (8 1B [ Habe
AFETH '
® During execution of program computations or conseculive compula
tions, press fallowing the B9 kay 1o enter a numeric value.

E:fﬁ ‘ (3 | Parenthesls keys

@ Press the open paranthesis key am‘% the ciosed parenthesis key a
the position required in a formuta.

& When pressed following the Bil key, a comma or semicolon can be
inserted {0 separate the arguments in coerqiﬂaie ranstormalion o

consecutive compulations,

z:;“iz Power/Absolute value key
" Enter x [any number), press this key and then enter y {any number
to compule x io the power of g
in the 5D or LR modse, lhis fgmaimﬂ is only avaliable aller pressing
the il key,
& Press loflowing the 5] key to Qmam ihe absolule value of a subse.
auenlly entered numeric valua,
® Pross in the Base-n mode to obtain a fogical product ["and”].
& Press in the S0 or LT inode (o delets inpul dala.

{ {1 Root/Cube roof key
"‘N & Enter o, press this key and then enter y to compule the xih rool of
y. in the S0 or LR mode, this lunciion is only available after press-
ing ihe B0l key.
@ Pross following the {8871 key 1o obtain the cube rool of a subse-
guently entered numerlc value.
® Press in the Base-n mode to oblain a logical sum {"or™}.
& iised as a dala input key in the 5D or LH mode,

i



B Contrast adjustment .

Pressing the or key following the key adjusts the conlrast of

ihe display. Pressing [£] makes the screen fighier, while makes it

darker. Holding either key down will cause the display lo successively

become respectively lighlter or darker.

Pressing any other key besides W68, (&7, or 2] (as well as [2], [5]}

cancels contrast adjustmend.

= Light display confrast even al the darkest sefting indicates thal batisry
power is too low. In this case, replace balteries as soon as possible.

* Confrast adfustment is Impossible during range display using the [feel
key. (See page 61.} : '

12

1-2 POWER AND BATTERY REPLACEMENT

Power Is supplied o this unit by three lithium batleries {CR2032C). If the
power of the batteries should diminish, the display will weaken and be-
come difficult to read. A weak display even alter confrast adjustment
(see page 12} may indicate power is too low, 8o the batieries should be
replaced. When making replacements, be sure lo replace all three bat-
terles.

« If patteries are used for fonger than fwo years, there is the danger of
lsakage. Be sure lo replace batiories at least once evary Iwo years
even if the unit is not used during thal period.

= Stored programs or dala are erased when balteries are replaced.
Tharefore, it is recommended that programs and data required for la-
for use be recorded on a coding sheel before replacing balteries.

* Be sure to use batieries specified by asio

B procedure
D Slide the power switch to the OFF posi- 5
tions, remove the fwo SCrews on the back /

of the unit with a screwdriver, and remove
ihe back cover, : ’
() siide the battery pressure plale In the
" direction indicated by the arrows and re-
move it
() Remove the ihree old battsries from ihe Serews
unit. )
{This can be done easily by jurning the
unit 5o the baltery compartment is facing _
downwards, and then lightly tapping the ! g
Uﬂég,} . R

1 -

i o RESET buiton

13



Wipe the surfaces of three new batieries u
with a soft, dry cloth and load tham into &
the unit ensuring that the positive 93 sides
are facing upwards,

Fasten the baftery pressure plate In
ulace, and replace {ha back cover.

“IMPORTANT: Never dispose of old baiteries in such a way that they
will be incinerated. Balteries may explode if exposed 1o fire,

CAUTIONS:

if the batleries being replaced are not Eotally without power, i is possible

1o replace belleries so guickly that previously stored programs and

memory contents are not erased or aitered. In this case, however, all

programs and memory conients should be carefully checked alter bat-

fery replacement. : :

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

moved from the unit for exiended periods, programs and meamory con-

tenls may be erased or altered. In this case, the RESET button located

on ne back of the unit should be pressed using a pointed object with

the power ON alter batleries are replaced.

All memory contents and programs will be erased.

" it the display does not light up or the unit does not work normally even
after pressing the RESET builon, remove the batlerles and leave them

out for a tew minutes. Then install them again and press the HESET
bution,

HKeep batleties out of the reach of small children. If a battery should in-
advertently be swallowed, contact a docior Immediately.

14

1-3 BEFORE BEGINNING COMPUTATIONS...

B Computation priorty sequence
This unit employs true algebraic logic to compute the parts of a formula in the
following orden

1. Coordinate transformation Pl ¢} Rec{r, 7}

2, Type A funclions™ x%, x7% =L 7 5"
3, Powerfroot » NV
4, Abbreviated multiplication format In front of o« Of memory

2, 41, el ‘ - .
5 Type B functions* v ¥, log, 10% In, e, sin, cos, tan, sin™', cos ™,
tan™', sinh, cosh, tanh, sinfi™, cosiy’, tanh™, (], Abs,
int, Frao, b, d. b, o, Neg, No t

Abbreviated multiplication format in front of Type B functions o pa-
renthesls Gsing, 8/ 7, 2sin30cos60, elc.

FAN

B -,

9. and
10, or, ot
11 Felational operators <, >, =, R, 5 =
» Funclions are divided into two fypes. , ’

Type & functions are entered afler the argument, while Type B funclions are

entared before the argument ; -

* When funclions with the same priorily are used in series, execution is per-

formed from fight 1o left: e.g, end120 ~ & [Inf120) .

Dtherwise, execution is from lelt fo right

* Compound functions are executed from right to left ‘ )

e, sin cos” 0.8 - sin {oos 0.8)

* Everything contained within parentheses receives highest priority,

Ex. 243X (10g 8in2eg +6.8) =22, 07101631

&

15



B Number of stacks

T?“fss _uaéi ieaturgs a memory known as a stack for the temporary storage of low
priority numeric values and commands {funciions, efcl. The numeric value
stack has eight levels, while the command stack has twenty. I a complex for-
mgéa Is employed thal exceeds the stack space available, a stack emror
Stk ERBOR) message will appear on the display. é

Ex. Stack counting method
FH A I AX (544) +3) +8) 48

& % [i%é

Humede Command
valus stack slack
& 2 o o
w8 @t
@l 4] |@j
@15 w4+
& | 4 A 3
moot
(A

15
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B Computation modes

This unit features modes for manual computdlions, sloring programs, and
modes for general as well as stalistical computalions, The proper mode to sul
computational requirements should be employed.

& Operation modes

There are a lolal of three operation modes.

t. AUN mode
Gieaph production as well as manual compulations and program exesu-
fons., a

2. WHT mode .
Program siorage and ediling. (See Section 4]

3. PCL mode

- peletion of stored programs. [See Seclion 4}

& Computation modes
There are a total of six computation modes which are employed according o

the type of computation.
1. COMP mxde
General compulations, including funclional compulations.
2. Base-n mode
Binary, oclal, decimal, hexadecimal conversion and computations, as wel
as fogical operations. {See page 46 Function compulations and gri P
drawing cannot be perdormed,
3 SO mode o
Siandard devistion computation {single varable stalistics) {See page 50.¢
4, S02 mode
For production of bar graph, fine graph or © rnal distibulion curve accuin-
Ing to single variable statistical data. (See page B3}

& LRt mode
Flegression computalion ipaired varlable statistics]. {See page 52.)

& LRZ mode , S
For production of regression fine graph according 1o paired varlable stz it~

tical dala. {See poage B7.}
With so many modes avafiable. compulatior  should always be periormed a-

ter confirming which mode is active,
« IAPORTANT: When the power of the umil is swilched OFF (inchuding ENC S
power off}, the current system mogde is cancelied and the unif will be s€ 13
the AUN mode when switched QN again. However, the calculation mot,
number of decimal place sefting (W6l (71 nj, number of signiticant di il

(it 8l n), and angle vnil {Deg, Rad, Gra) will be refained in memorn; .

The mode seliing is displayed when the power of the unit is swilched (8
Confirm whether the desired mode is sel before pefonming calcufations.

Y 1

R i s«



e e
BEEF MODE ssesg o

Tays mods © Rype. jﬂﬁystemmwe{ﬁlj&, WHTY, PCLE

Jeal mode [ COMPe—
dngie ! Depao LAY LA

display Hoefm. -F——Aﬁg?e wet {Dreg, Bad, Graj

¥
Step o § Number of digits (Fix, Sci, Horm

iiﬁ&umher of input/output digits and computation digits

@fﬁ;e alim@a:bie inpul/output range (number of digits} of this unit Is 10 digits
{or a mantissa and 2 digils for an exponent. Computalions, however, are in-
ternally pedormed with a range of 13 digits fr a mantissa and 2 digils for
an exponent,

Ex. 3X1p+y=
slCaiarrs 42857.14286
Blexe} 5617 7 42857 [ B.14285714

* Compidation resulis greater than 10 (10 bitlion§ or less than 10% {3 are

ablomatically displayed in exponentiaf form.
Ex. 123456788%9638=
123456769 (9 9646 58] [ 1.189B76532.417 |

. _ Banlisss Exponent
ii}ﬁz_ﬁ;e a computation is compleled, the mantissa ls founded o fo 10 digits
ag@gﬁ displayed. And the displayed mantissa can be used for tha next com-
prutation,

EX. 3X10°57=

35 5 8 775 42859 . 14388
142857 (i) G.14%86

* Values are stored in memaory with 13 digits for the mantissa and 2 ehgits for
the exponent, S

18,

e Caloulation mods FCOMP, Base-n, 8D1, 503,

B Overiow and errors
It the compulational range of the unit is exceeded, or incorrect Inpuls are
made, an ernof message will appear on the display window and subsequent
operation will be Impossible. This Is the error check function. The loitowing
operations will result in errors:
{1} The answer, whether inlermediale o final, or any value in momory ox-
ceeds the value of 19999535990 10/,
{2} An atiempt is made fo perform lunciional computations that exceed the in-
put sange, [See page 201}
(3} mproper operalion during statistical computations,
{Ex. Altempling to oblain 2 or xe» without data input}
{4} The capacity of the numeric value stack of the command slack is ex-
ceeded.
{bx. Enteding nineteen successive [[1's followed by [ 11091 9 1y
(5) Even though memory has nol been expanded, a memory name such as
Z [2] is used. {See page 24 for details on memory)
{6) Input errors are made,
{Ex. 5 eI
{7} When improper arqgumenis are used in commands or functions thal fequire
arguments. L.e. input of an argument outside of the range of 0~9 Ior Scl or
Fix}
The lollowing error messages will be displayed for fhe aperations noled
above;
{i~131 Ma ERROR
4] Sk ERROA
{8} Mem EAROR
{58 Syn ERROR
{7} Arg ERROR
Besides these, there are an "Ne ERROR” {nesting errwr] and a “Go ERROR",
These errors mainly occur when using programs. Ses page 103 or the
Error Message Table on page 193,
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B Number of Inpul characters N ;

“This unli features a 127-step area for computation execution,

One funclion comprises ong step. Each press of numerc o [, B, &7 and F
keys comprise one stgp. Though such operations as [995][ 771 T key) require
twor key operations, they aclually comprise only one funclion and, therelore,
orily one step,

Theso stops can be conlirmed using the cursor, With eac::h press of ihemﬂf
(i3 ikey the cursor is moved one siep.

Input characters are limited lo 127-steps. Usually the cursor is represented by

& blinking “..", bul once the 122nd step is reached the cursor changes loa

blinking “B&". If the “B" appears during a computation, the computation should

be divided al some point and perdormed in two parls.

* When numeric values or compulalion commands are input, they appear on
fhe display window Iromm the left, Compulalional resglls, however, are dis-
played from the right. '

B Graphic and text displays
Thiz unit has a graph display {or production of graphs, as well as a text display
for production of formudas and commands, Thesa two lypes of display contents
are siored independently of sach other,
Swilching bebween graph and iexd displays Is performed using the koy.
Each press of 527 switches from the current fype of display o the other.
Coerafions fo clear the display depend upon the tj}pes of display being showry
Graphs: (e[ g J{ExE]
Text{AZ}
Pressing the [AC] key cauges a cleared fex! display to appear i pressed dur-
ing & graph display.

20

B Display reglsters

This unit has separale regislers for steﬁng text and graph displays. Beh ol
these two registers are unafiected by key opetalions except for those e al2d
fo their funclions {oalculations or (At key eperation during lexl display; (rioh
drawing, swilching o lext display by {8=1 after clearing graph display by [f#1]
[onilexel

Since the register stores the previous calculation resulls, they can be reci hd,
This is especially uselul in the text mode lor binary, octal, decimal, and wx-
adecimal conversions, as well as decimal and significant digit scitings.

The lofiowing commands will produce previous calculation resulls:

s 1bt O « Deg * Prog O
+ sz * Rad
&ty {:_} s S
s Mol * Fix O
s Hog * Sei O
e o s Biorm
+ Bin « Rined
T et =t

éx; Perfom the calculation 123X 456, and then clear the graph display.
s The (el [t [EE] operation during graph display does nof affect the ¢ -
culalion, so the previous calculation resulf appears on the display.

a1 123 50 456 (6] 123X456
E6GBE . |
[23X456
5EOHSE .
@ . o
' 5608t . |

A calcuiation result displayed as shown here s cleared o O by prer 3t g
[AE1 or if the power of the unil is switched OFF {including auto power of.,.



B Corrections e

® To make comections in a fornula thal is being input, use the and (2]
keys to move to the posiiion of the ernor and press the correct keys.

Ex. To change an Input of 122 to 123;

[z g i22
@ i 122
- @ 123
Ex. To changs an inpul of cos60 1o sinb;
fees]itl o) coes 60
LT | T 1 B cos 6@
Y sin B¢

o

# fi alter making correclions, Input of the formala is complele, the answer
can be oblained by pressing 8] It however, move s o be added o the
forrmuda, advance he cursor using the kay lo he end of the formula
oy dnput,

# if an unnecessary character has been included In a Tomula, use the fer]
and (2T keys to move to the position of the error and press the key.
Each press of (Dt will delete one command {one siep).

Ex. To comect an inpit of 368X X2 10 369X 2

{31 (61 (8 59 10 GEOXRT_
PEIE e 360%2

@i & character has been omilted from a formula, use the [ and 5] keys 1o
move 10 the position where the characler should have been input, and
press [39] followed by the (081 key. Press 199 05] and inserlions can be
subsequently perdonmed as desired.

Ex. To correct aninput of 2365 1o sin2.36% : -
EEEECE 2.36%__
I RCEN |0 | KN 2.438¢
{5} {5 &.367
[5e] sin 2.36°

2

* When [0 (i8] are pressed, the letter at the insertion posilion is sur-
rounded by L 3" and blinks. As many letters and/ey commands as desired
can be inserled al ihis position untit{ S T8 (TR, el &€} is pressed.
This blinking {3 is indicated by “.."™ in the alphabet mode { i keyl
while il is ingicated by " " in the shift mode { B4},

B vMemory

This wnit confalns 26 standard memodes. Memory names are composed of
the 28 lefiers of the aiphabel Numeric values wilh 13 digits for 3 manlissa
ant 2 digits for an exponent can be stored,

Ex. To store 12345 In memory A

123.45 = Huewl £ A 123,454
EiE , 123.45

Values are assigned o a mém@g using the L= Tkey loflowed by the memosy
name,

Ex. To store the sum of memory A+78.9 in memory B

il B2 001 7890~ Jlanal £ A+T8,8~0__

37 4 202 .35
Ex Yo add 74.1Z to memory B: ,

Pl [ E 74120 A 3 B+74, V2B __

i} 276 .47

& To check the contents of a memaory, press the pame of the memory o be
checked lollowed byl :

i) @[5 ! 123.45 ]

@ To clear the contents of a memory [make them ), proceed as iollows:
Ex. To clear the conlenis of memory A only:

O R 13 [E5E) ] 8. |
Ex. To clear the contents of alf the memories:

[wi]iaici} Mg

G 0.

23
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® To store the same numeric value to mulliple memorles, press [ followed |
byl a keyh :
Ex. To store a value of 10 In memorles A through J:

100 B el [ = ) R 8 1@~A~d__
‘ E@'s

¥ Memory expansion

Though thare are 26 standard memodes, they can be expanded by changing
program storage steps 10 memory, Memory expansion is pedomed by con-
verling 4 steps to one memory,

* See page 108 for information on the number of program steps.

Mumber of memaies By 27 Xy . W) .. B} . 78
Number of sleps 4221414406 .. 342, .. ¢ 221 .. &

Memory ls expanded In units of one. A maximum of 52 memories can be
added for & maxmum fotal of 78 (26 -+ 52} Expansion Is performed by press-
ing [, foliowed by T, a value representing the size of the expansion, and
then [DE]

Ex, To expand the number of momaorles by 30 to bring the fotal o 66
71 30 l Datm 20 !

L aeDe imes

Program | P00  Number of program steps
psed

Hemery [ Ef<——1-Number of memories

182 Bytes Free=it-Curent number of temain.
B 1 ing procgam steps.

24

The number of sleps used, number of memories and number of remaining
steps are displayed. The number of remaining steps Indicates the current
gyrused area, and will differ according to the size of the program stored. To
check the current number of memories, press ot fofflowed by Bl and then

fcoe] [} (ExE]

¥eDaimey
Praogrem : @
Memary 1 58

1B? Byies Fres

T inftiafize the number of memores {fo refum the number fo 26}, enler a
zero oy the value in the memory expansion sequence oullined above,

@

e Gl e

sshaimks

Progrem © B
Bemory § 28

47% Byinge Feree

* Though a maximum of 52 memodes can be added, if a program has
alrsady been stored and the number of remaining steps Is loss than the
desired expansion, an emor will be generated. The size of the memory
expansion must be equal to or less than the number of steps remaining.

* The expansion procedure | il expansion value) can also be sfored as
a program,

& Using expanded memorfies

Expanded memorles are used In the same manner as slandard memories,

and are referred 1o as Z 1] Z [2], elc. The letter Z followed by a value in

brackels Indicating the sequential position of the memory Is used as the

memory name. {Brackets are formed by Bmi [ for * [ ¥ and b [ee]for * | 7)

Atter the number of memuories has been expanded by 5 memorles Z{1]

through Z [5] are available.
The use of these memories is similar fo that of a standard compuler amay,

with & subscript being appended to the name. For more information con-
ceming an array, see page 124.

25



B Answer (Ans] lunction .

This unit has an answer funciion that stores the result of the most recent com-
putation. Once a numeric value o numeric formula is entered and is
pressed, the result the answer in the case of the numeric formula) is stored
by this funclion. To recall the stored value, press the [oslkey.

When [ansl Is pressed, "Ans™ will appear on the display, and can be used in
this form in subsequent caloolations.

» Hereinafter, Ans will be referred o as the Ang memory.

Ex. 123-+456=578

786 —~570:=210
1) 20 (3 ¥ 141 48 80 5] 1284456
) 579,
£ 81 3] £ [} exe] T89—Ans. '

. 210,

Humeric values with 13 digils for a mantissa and 2 digits {or an exponent can
be slored in the Ans memory, The Ans memory is nod erased even ¥ he pow-
-er of the unit is switched OFF, Each time[E€]is pressed, the valug in the Ans
memory §s replaced with the new value produced by the compulation ex-
ecuted,

When a value is stored to anolher memory using the key, thal vale Is nol
stored In the Ans memory,

Ex. Perform computatlion 78-+56=134, then slore the value 123 to mam-

ory A
118 ) B 81 {Exe] TE-+B6
. i34.
oy ey hetking the condent of
[ane][Bng] . 0 | Ans
i34,
012 5= [ 1 (5 123—~A
123,
Ans :
!34,_

The Ans memory can be used In the same manner as the other memories,
thus making it possible 1o use it in compulation formulas. In multiplication op-
erations, the & immediately before [2ns] can be omitted.

Ex 15X 3 =45
78X 45~ 23==3487
fapsEiE - 15X3
45 .
(7 8 (Al 2 2 B EERED Thhans—23
3487,

B Auto power off function

The power of the unit Is automatically switched off apg:sra}ximalaig & minutes
after the last key operalion {except during program computations). i}ns?
this ocours, power can be resiored either by wﬁshing the power of the unil
OFF and then ON agaln, or by pressing the [AS] key. (Numeric values In the
memories, programs or computation modes are unafiected when power is

switched olf)

#7



' oF
éﬂi

MANUAL COMPUTATIONE

I e
"

X




2-1 BASIC COMPUTATIONS

B Arithmetic operations

@ Arithimetic operations are pedaé&ed by pressing the keys in the same order

o as noled in the lormula,

® For negative values, press{i-f before entednn the value,

Exampla Operalion Display
2344 5-53= 755 230 4513 53] ~25.5
56X {—12)+{—25)= 266856 =112 (91157) 25
[Exe] 288.8

§2360 7502 K T4 12369 ) 7532 (4 741003 (6E)
BO03BROG1AX 107
{ 60096506 13000

* Rasults greater than 10 {10 bition] or less than 167
(004 are displayed in exponential form,

(45X 105 X~ 23X10°7) |45(68] 75830071 2.3[ 551
= LARE R 1 (=i 7alE%]
{ 0001095}

G0+ 7=14285 71428 [1{er]5 ) 7EsE)
L)+ 7~ 14200 = HEDI D Vs PP i)

Q7142857

* Intemal computations are compuled in 13 diggifs for &
mantissa, and the resulf is displayed rounded off 1o 1
dicits, i

H

6.903680613:412

~t . BAB~03

t4285,.7142%
©.71428571

& For mixed basle arthmetic operations, muiliplication and division are given

priodty over addition and sublraction,

Example Ciperation Display
GHEXE=31 3] 5 (K 6 lExE) as.
TXB-4X5=36 D mEsEaRsER 36.
A2~ 3% 4+ 54666 1251360 4 518 e fexe] 6.6

30

B Parenthesis computations

- ewns 1w R M ¥ e S sanoi £

Example ! Operation § Disptay
100-—{243) X 4=80 ’Em}z}@@z 3[R 4{exE] | ag.
243X (a§5)=29 o3BT sieE] 29.
. Closed parenihieses occuning immediately belure op-
eration of the [EXe | ey may be cenitted, no maller how
miany are requred.
(7~2)X(8+5)=65 lmrEemmemsEe 65 .
Y 4 muftipication sign [X} occurning immediately belore
an ppen pareniiesis can be omided
] 55,
j0— 27X (ae =—55 1100 (020 7 [0 30 6[5E) 5
* Mencelorth, abbvevisted siyfe will not be wsed in this
mrarial -
%fgfﬁm{2x3+é}e~5 =3 (]2 B0 36 4 (1 () S TExE] Z,
_SXEAEXD 125 MsMeMeHsDERD |
B FIZX3 1550 4 1260 3 (D (5] 0.8125
4,25 0% H 250 1% vl fizslEwico .
xg §&‘S§X§§a @35&?%@{;}%} ‘%., 4
00 )
-5 —03 6 EHT1 4105 (1 (6] 0.3
4A45 '
* The above is the same as 6[H14F 5[l
£
31
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B Memory computations

#The contents of memories are nol erased when power is swilched C}?F,

They are cleared by pressing foliowed by [He] {DEC key} and then [E5E],

* fultiplication signs{ X jimmediately belfore memory

names can be omifled.

. Exampts Oparalion Display
DE74XT=69118 8874 = Jleri L3 [Exe] g.874
GETAX 12=118.408 lupl EX 550 7 {ERE] 64,118
B874X26=255724 fiiwon) I3 51 12 [£x€] 11B.488
8 874X 20=285 346 [arad 3 0300 265 (65 } 256,724

] (] 23 (9 29 [Exe] 286,346
# Tbe%ey i wsed o npuf nurnedc values in mem-
-ery. {Clearing a memory before inpet is not reguired,
because the previous value in the memory wit be
autornatically replaced with the new value }
2atge=32 pan R rle Ty iz,
53=fed? sl g exil 4% .
~- 45X 2=00 [ s} (= fuepat
_99+3=33 {Exi} A
Total 22 451 2lEne g
fumal B Ans = femi 13
fExt} ’ ~11
59 i afEe] 33,
fun] 3 (3 (g = 1]
27
12%{23434)~5=634 2,33,4§f§3£§€§§ 5.7
12 @ Frs{iE] £3.4
WAX(23+I4+45)—15 450w mEE) 4.5
Xa5=2385 30000 @ 0 ER B0
[=] 45 oy B e ) Z38.5

32
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8 Soecifying the number of decimal places, the number of significan
digits and the exponent display

& To specity the number of decimal places, press [t fotlowed by U], a val e
indicating the number of places (09} and then[#x]

8 To specity the number of significant digits, press i tollowed by @), a val e
indicating the number of significant digits [0~ to sel from 1 to 10 digits)
and {hen[Ex]. .

® Pressing the [E8] key or B followed by L= {E5e]key) will cause the exp -
nent display for the number being displayed o change in mufliples of 3

® The specified number of decimal places or number of significant digits v il
net be cancelled untit another value or booe] @1 is specified using the seq -
ence: L), [8), (8] (Specified values are not cancelled even il power is
switched OFF or an other mode [besides o B is specificd}

& Even i the number of decimal places and number of signilicant digits a'e
specified, internal computations are performed in 13 digits for a mantise s,
and the displayed value is stored in 10 digits. To convert these values .0
the specilied number of decimal places and significant digils, press {srert] e §-
fowed by @%{fﬁf} key) and then [ExE],




= J— s
Example - Operation Display 2-7 8 PEC IAL EUN CTIONS
100615 GGEGG666.. 100 (5 6£Exe ) 16.66666667

{wate] (7] 18V E5E HiF our dece
inat places specified
{bcoe] 51 £xe } (Spe citication
cancelied)

ot 8] (51 [Exe] Five sig-
ribrant digits specified}
fwood) B {Exe [ Spe cification
cancetled)

* Valves are displayed sounded off o the places

specifizd.

2O TR =400

Continues computation with
HEadigh dispiay ]

12300 M 4565 56088m

78X 09674 88g
== 7488kg

{out} () £ (e} Thwee dec-
imal places specilied )
2nE7iEE]

=

LRI

i the same compuialion is
perdormed with the speciied

Jrumber of digits:
200 7 e

valse stored intermally cul
off gt specilind decimal

iplace [ {Enell e ]

]

14 [Ene]

[on} (5] [Exe S pecitication
canceled)

12308 456 [Ex ]

785 paaiE]

foi|[ena)

i6.6667
f6,6606606087
1.606687:+01

f6.666068487

16.6867

28.571
2B.57142887X.
40¢. 000

28 .

28.

28,871
399.4994
399.984

BE6@88.
56 .088:403

74,88

£

©.07488:+03

|

B Continuous computation function

Even il computations are concluded with the [E2€] key, the resuil oblained
can be used for further computations, In this case, computalions are per-
formed with 10 digits for the mantissa which is displayed.

Ex. 3X4=(2  Conlinuing -+3.14%=
3 60 4fext] ax4
12,
[Continuing) [ 3.14 [ExE] 12.+3.14
3.821656051
Ex. To compule 1-3X3 (
18 35 3[ex] 1+3X3
.
1 41 3 [Exe) i+3
$.3333333333
{Continuing} (9 3 [Ex] $.3333333333%x3
) $.9909465009

This function can be used wilth memory and Type A funclions irf, 577,

x : see page 44}, and +, ~, &, e
Ex. To store the resull of 12X(45 in memory O
12 F 45 (8] 19%45
540,
(Continuing} {14 B (Ex] 540, ~C
549.
Ex. To square the result of 78+ 6 {see page 44}
7851 6 (Exe] FTE+6
13,
{Continuing [« Hixe] 13,2
{69
35



B Replay function - |

& This tunction stores formulas that have been executed, Altar execulion
is complete pressing seither the or (&1 key will display the formula

&1 an eror Is generated during computation execulion, an errof check

funiction eliminates the need 1o clear the errof using and then re-
starting Input trom the beginning. Pressing gither (5] or (& will auto-
matically move the cursor fo the point in the sormula that generaled the

execuled

Fressing will display the formiula, with the cursor focated under the

tirst character.

Prossing will display the formula, with the cursor localed at the

space foliowing the last characler,

Then using (=7, 15, and io movs the cursor, the formula can

be chocked and numeric values or commands can be changed for
" subseguent execulion.

error and display it

Ex, Whan 14-+0X2.3 is mistakenly entered for 14-+10X2.3:

Ex,
123 [ 456 [ExE] 123X456
56088,
= [ 123x456 ;
* The formuls appears after clearing the display.
[EE f 23456
' 56088,
(=] [ 123X%456_. |
Ex -4,'§2X3“53%§§m2°§834§$
412X 3587 1=7.6496
41200 3.68# 6.4 4.19X3.5846.4
21,1496
(=] [4.12x3.58+6.4_ |
E=1EE] | 4,19X3.58+6.4 |
7.1 (6 4,12%3.58~7.1
7.6406

36

14 F 0 2.3t 14+0%2 .3
Ma ERRBOR
Step 4
(=0 (&0 F14+:0%2.3
Ers{% generated here,
(&) (s 1 [EXE 14+10X2 .3

3.29

* As with the number of Input characters {see page 20, the replay func-

tion can accept input up o 127 steps. 7
* The replay function is cleared when the [2€] key is pressed, when

power Is switched OFF or when the mode is changed.
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B Multistatement function

# The muliistatement funclion [using colons io separate formulas o
slatements) available in program computations can also be used for
manual computations, .

® The multistalement funclion allows formulas to be separated by colons
to make conseculive, multiple slatement computations possible.

@ When (2] is pressed to execute a formula input uging the muoltisiate-
ment formal, the formula Is execuled in order from the beginning.

& Inputting “ .£" (HE0 @} in place ol the colon will display the compuia-
tional result up to that point during execution.

Ex. 6.9X123=848.7
123+3.2=30.4275

123~ e B 69 1283~A.86.0X4A,
fipeg B3 [sri] 4 A+3.2
e B (3.2 (5] 848.7
~ Disp -
The dispiay halted by the 4 comimand is represented with ~—Disp—.
35 123~A16.9X%A,
A+RZ 2
848.7
38.48375

“Even it " 4" is not input at the end of a formuila, the final result will be
displaved.
*Conseculive compulations using multistaiements cannot be periormed,
123X456 1 +5

Invalid

38

2-3 FUNCTIONAL COMPUTATIONS

B Angular measurement unils

& The unit of angular measurement {degrees, radians, grads) is sel by
pressing ket followed by a value from 4 througlh 6 and then [E5E]

® The numeric value from 4 through § specifies degrees, radians and

grads respectively.

® Once a unit of angular measurement Is set, it remaing in effect until a
fnew il is sel Seltings are not cleared when power is swilched OFF.
& The unit of angular measurement can be checked by pressing the

key.
Example Operation Display

Conversion of 4.25 rad io
degreas 4.26 [sos] fuie] (5] TExe] 243, 5070629
Conversion of 1.23 grad o [woos BHEE]
radians 1.2 [Sre] booe] 18} [ G.e16320760482
Conversion of 7.89 de- &1 (exe]
grees io grads 7.69 [ger [uone] (4] [EXE] B, 766666867
Resull displayad in foi) () [k}
degress 47.3 (8 52,5 [51] [ugor] (5]
47.3H 825 rades £t 4794, 28181

“47F4.20181
1248 4rad—18 gra= | 12,410 8.3 [567 oo (8]

486.33497 1.8 (507} [uotE] B3 [E4E) 486,33497

Resull displayed in o
radiang 24 e o] 6 i o B (e _
24°6'31"H85.34 rad== fucoe] (41 (11 85.34 [£xe ] B5.76077464

B85 78077464
Result displaved in grads el
36.9°+41.2 rag= 36.9 [se) [wone] (4] [ 41.2

2563 873467 |37 [oud B [eke] 2663.8734582
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B Trigonometric functions and inverse trigonometric functions

& Be sure {0 sel the unil of angular measurement belore per!mmiﬂé Ik
gonometric funclion and inverse trigonomeiric funclion compulations.

Example

] Gperation

Displiay

sin 83524 1"=
O.Ba7B59012

; zad}mi}s

E08 {
tan [~ 35 grals
~3 6128007881

ZFealn 45 W ot §5 =
QABTET247T5

sin” 0,5 30
{Determing the value of =
when gin r=(.5}
cos ' ;f' -
£ 78539816540

N
i Fé

lan {781
36 53844577
e IR ATIR 4"

* §f the total number of digils Tor degressfminutes’
seconds gaceeds efeven digits, the high-order
wvatlpos [degress and minutes) are given display
prioelty, and any fower-order values sre ool dis-
plaved. However, the entire value is stored wilhin
the unit 83 g decimal vatue,

25X sin 0 R—nos 9]

= BE T3 18,55 ([onrt] {eos 71 0.0 [ fEnt ] [sore]

sin1f M ool 25rad =

7994104044 1 moctl (B {exe |
* The above Is compuled In radians, and iz the karme
as [ 2} 8 [0} fong (8] i feos] 0 25 [exe]
:

[sngab:2]62f 41
SXBIEG

fuijne} (5} (EE}
fres{Tisnm) B D 3 iexed

firoot] (B1 (X e}
(anlfiz1 a5 {xke]

fand] {41 [Exe]
2E e 45 Fh eos] 65 [Exe]
oan t;e§mzesie€£,

Can b entered as 5

bl J2E2m
fexe]
ElEainitry

fwdor] A Exe]
[swrt} [t} 0 741 [Exe]

E : :‘ :1

2ERIM G LTl o8 ]

ET
[ein]18 (0 ecs]0.28 [swrt]

§.897853012
6.5
~0.612B0G78BA1

G.5976724775
3.

¢.7863281634
6.25

36.5384457%7
36732718 4"

63 13°13.53"

$.2994104044
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. B Logarithmic and exponential funclions

Examnie

Opetation

Display

&

. jog 456+ In 456=

log 1,28ty 1. 23] w
D OBG50511144

i 90l loge 00 =
4 49980887

(4347944819
fiog/in ratios=constant M}

107 P 15 GB243652

{To obialh the antifogas-
rithry of common logarithm
.23

Tt A TN IR

(1o obiain the antiloga-
rithwny of natural logarithm
4.8}

T B
422 5878667

5§57 56143807

N (=137 )=
1 588647795

{78—23) ==
£.305111828X 107

(697 1.23

CinjoplExe)
[Tog} 456 [Hn ] ass{ext]
(i) (707} 3. 23 [FxE]

(5 [ 7] 4.5 (5]

fonrnt e 4 B [t 2 ]
=i 4 1.2 so e e]
2 37i7E}

gal winafixel

HOm s

el eali o =012
FexE}

243X Y6~ d=10

P slR 164 4]

* ¥t ang ¥ given computation priofily over X and

6.¢869051114,
4.4998086"

B.434284481 0

t6.8824365

GO.BETIIL

472 .5878687
52.5834383Y
t.eBas4iTe

f.3056111828:-2
' 18

3 £ = ganear o0t (20 a4 e a6
feeed AQBIHL GG
w
1
&



B Hyperbolic funciions and Inverse hyperbolic funclions

Example

C}gsemzim

Bisplay

sinh 3.6-=18 208545538
cosh 123~ L BLETR 1057
tank 2.5=0 98GE142082

cosh 1.5—sink 1 6=
G 2231303601
AL
{FProot of cosh 2
Eoinh reete)
sinh” 0= 4 094522224
Sy
cosht 4y } =
0.7953654512
Determine the valug of »

when tanh 4 s==0 88
o a0h 08B

f3435418140
sinh 2 X cogl Tt B
1 OBG3HRYG2S
-2 WO & S U
sink g gsﬁ tanh { 5 }m
tVEATET a0

laypilsin] 3.6 [exe)
{hyp][eds] v.23 [Eke]
fivs]{Tan] 2.5 65

Fvelfess) 1.5 FHiae)
1.5 [exe] ‘
{Continuing) [ T ] {ans}[EXE]

i) [eve] (7] 30 [EXE]

B[l fen™ 1 20 51 15
{1 exe}

(i el 088 121 4

[ExE

(o T] (i Fa T 2 ) i)
e g SR AT

B IR S kT
(s e w11 4F1 5

(il exe]

fB.28545536
FLESBGT6E05Y7
0.5866142982

B.2231301601
=§.5

4.00462224%4

O.7953654612

0.3439419141

t.38938R023

i.723757408

42

g Coordinate transformation

# Rectangular coordinates

Y
LA
.................. .
i
§
¥ ;
o : %

¥

R e /

® Folar coordinales

Fir g}

y

£

#

b4

® Compulation resulls are stored in memories | and J. {Conlents of mem-

ory | displayed.}

Pol-eiz=p J= 8

Hag-l{=1z, Jo= g
® With polar coordinates, # can be computed within a range of
~180°< # Z 180" {The computation range Is the same with radians or

grads.)
Exampls Oiparation Baplay
B r==14 and y=20.7, what [[wort) [ [Exe}
are r and # 7 {Se) [Pl ] 14 AT 2 20.7 (D)
fEil 24,9807679214
{Continuing el BE £xE]
(i ) 55°55°49 . 9° (6
e 5 pnd g o 100, @5@{3{@} _
what are » and # rad? Bl Rl 7 s Bl 10T
to e , 12,8103
{Continuing) ieny Bl {ExE] -, 9272052188
i r=25 and § =56, what Huoog @ [Exz]
are r ant g7 {5t [Rucl] 25 [9aril [ 56 {53
ExE §13.979822594
Continuing) el BY (£xE) 2Q.72583831 4
I r=45 and &n%«ﬁrad, {one] (BHExE]
what are x and g7 (sl fnecil 4 6 (] D1 1 2
3 3 B (s} (1 [0 {0 [} -3, 254

{Continuing) bl B

3.8971143174
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B Other functions (¥, 2% =7, =L, ¥, Randt, Abs, Int, Frac)

i Example Operation Bisplay
____Example Operation Display | wht s the integer part of (GEICEIT 7800 61 86 1 »
e . 7800 5 .
(P4 5 =265028154  ([TT12 @715 (R 3.65028154 | To0 )
P X RO Bl ma ] ! What is the traction part of || [ac] 11 7800 B 66 01
B s T3 ExE) 54, | 7800, (2] ¢.25
1 g g - 66
=i IR T 1A 1 L
=4 f%ggm L] (g i Whatls the aliquot part of 2512549133 ) 2141 [exé] 1173540,
B T 2512540130+ 21417 frtiirac i ({1 2512549138 B ]
B1(=1X2xax-X8)= |8[mn[TIEE] 40320, 2141 DH{BE] ¢.88853
46320 3
<k
Y 36X 42049 =42 St [ 36 16 42 51 49 g
(Hex] 42,
Handoms number genera-  [lsort ez exe] £ 0,707 § %
tion [psaudorandom nume i
Ber from D.000 to 0959 ?i
ST NAE T o Y N N R I S R T ;
I IGEIER I EIv e
ifexe] . i7. o
Si= sin'4g' s font] (1T Exe] ; E
0766044443 1= cos 4071 MO 1B MGni40m 1
CrimeE ¢.7660444431 |
i
{Proot of cog 8 == i ontinuing} B e T Fa0g) b
' s t—sin7h plexe 49, L
St e e |2 4
C pssmsgasyy COCEE 6 EEIET ol
: e )mslsrnl =07 !
([0 B.5430803571 g
What is the absolule value {5 [ans][og [T 3151 4 1) :
of the comman togarithm fexe] B.I1940387368 b
of o7 :
! 3
log Ema 1249387366 . i
:
E )
44 4 4
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2-4 BINARY, OCTAL, DECIMAL. HEXADECI.
MAL COMPUTATIONS

1

® Binary, octal, decimal and hexadecimal compulations, conversions and
logical operations are performed in the Base-n mode (press [ &)

® Ihe number sysiem {2, §, 10, 16} is se! by respeclively pressing [Ba],
[oa], [Bed] or [ne), foliowed by [E5E],

® Mumber syslems are specified for specilic values by pressing B,
then the number system designator (B, 8, @ or Bl immediately fol-
towed by the value,

® General function compulations cannot be performed in the Base-n
mode,

@ Only integers can be handied in the Base-n rmode. g computation
produces a resull that inciudes a decimal value, the decimal portion is
cut ofl,

#® Oclal, decimal and hexadecimal computations can be handied up to
32 bits, white binary can be handled up fo 16 bits,

Binary LUp lo 16 digits
Cclal Lpto 11 digiis
Decimal Up lo 10 digils
Hexadeckmal Up to B digis

& The total range of numbers handled in this mode is 01,2 34,88 7
B9 A B, C.D E F il volues not valid for the pariicular number sys-
fem are used, altach the corresponding designator (b, o, d of b}, or an
B0 miessage will appear, ’

Vahd values
‘Binary i1
Ciclal 01,23 4,5, 6,
Decimal 0,1,2,3,4.56,7,8 9
Hexadecimal 0,1,2,3,4,5,6 7,89 A 8, C.D, E.F
# Neqalive numbers in binary, oclal and hexadecimal are expressed as

two's complements,

® To dislinguish the A, B, , D, £, F used in the hexadecimal sysiem
from standard lefters they appear as: A, B,C D EF.

45

& Computation range (in Base-n mode)
E%Eafy Positive: 1111111111111 2 = 20
Megative: 111 TIHITITIII 2 o

- 2 1000000000000000

P . " 2 2 %
1ak Posilive: 17777777HT 2 x &= _
’ ot Negative, 37777777777 £ x £ 20000000000
Decirnal Tosilive: 21474R3647 £ x 2 0

Negalive: —1 & » £ —2147483648
‘ e > =0
Hexadecimal Positive: TFFFFFFF 2 2 &£
Negative: FFFFFFFE 2 x £ 80000000

B Binary,octal, decimal, hexadecimal converslons

Example - Uperation Display

feed (9

What are the decimal @gxe}@: £l ‘0

values for 2hy and 37447 (el 24 f{i@ a1 .
[t [} 274 [exe] .

What are the hexadecimal [[He [ERE]

yaiues for 123, and (st () 122 ExE] ggggggg:

1010;7 (gt} 5] 1010 [E4E]

&

What are the oclal vatues |[[ocri[EE] B

for 155 and 1106,7 {15 ExE] @@@@@@%@gﬁi
[t (6] 4 100 [ExE] pO000EOoR!

Whal are the Dinary values
for 35;{; A 38?;@?

[shor] {cl} 36 (2]
fsirt) {53 387 ()

¢0000P0DER 100100
LY RRLARL AR

47



¥ Negalive expressions

Example

Opasation

Display

pucc} £

How is 110018, espressed o el

as s negative?

[heg) $ 30010 [TeE]

How is 72, exprossed as a |[Dall6¥]

negaiive?

How is 34, expressed a8
& negative?

[regd 72 [Exe]

(e} [€xE]

{sina) 34 [ExE]

R 1

FYEFEFCE

8 Logical operalions

L ogical pperations are peﬁ'ﬁjrmeﬁ through

ingeal product {AND], fogicat

sum (OR), exclusive fogical sum {XOR) and negation INOT}

IR RERREREE I RN

B Basic arithmelic operations using binary, octal, decimal and
hexadecimal values

Examplie {ineration Ditepiay
futie} 1
0181 11050,= 110001, || BallERE]
HORRREIRRLRLI A BOOCCDO00G 10001
BTy DF = Ab3 [HesIERE]
B47 FoF (e} DOEOPAGH
123 XABC, = IPAFS,,  {[50i1] (3] 123 03 ABC {ixE] BODITHF 4
=228084,  [TocHExE] 228884
AF20 =100, 7881,y [Bed][nl 1FZ0 T 00 ] 7881
=1ECT,  ([wexl{Ene] PRODIESD
654,412, Joeelfex]
=334.3333333, [[sri (k] 7654 12 12 [exg] 334
w1, [oueifeze] Qoo etpns16
* Compadation resufis are displayed with the decimal
DOrtioe Cut pff :
1200 VEF 5+ 20,= 2352, (1 6] 1234 (3 [0} ) 1EF
& 2afexg) : P00B0BR2352
= 1258, 1begi(eze] 1258

* For rused basio grithmehic pperabons, multiphcs-
Grore and dresseor are grves Corpulabion pronly

aver addibion and sublra

chae

48

Exampla Operation Gisplay
fronghizy
16, ANTE Thg= 18 Eritsty
e 19fana] 1A1ERE] 00000018
$110, AMD 36, 1110, [{melfes]

73, DH G163
120, DR 1I0T,= 180,

1544, AND [A,, DR Tl

FLER LN

Lg X0 G B

421@ XQR 865“‘"‘“33&!}

Negation of 1234,

tegation of ZFFFED

1 110] s} Ie v 0} A6 {ExE]
(Bl
{raflene]
120 o Huariis] 1 [exe]
fomifent]
14
fgmertind 7 1718 ne]
{oea T Ene]
& {gmrr]wor b3 TERED
fpecifene]
42 [l oo ot B gme
[Desifens
Fheed 12034 frxe]
[l leri]
{noe 2FFFED [0ee]

1030 anat (it ] A 2]

}

QBOBOOCOO0001 110
i tlalvhdubiduligs)

QeLBOED

GOOBo0C0000BI01D
BO0000GE
a3

3FTETII6543

Frof0nis

49
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2:5 STATISTICAL COMPUTATIONS

B Standard deviation

® Standard devistion compulations are potlonicd in the 5D mode,
[Press s 1} .

® Delore beginning compulations, the statistical memorios are cleared
by pressing il tollowed by | 8¢ {128 key) aid then o)

®individual dala is input using!of i Tkey)

® Mulliple data of the same value ~an be input elther by repeatadly
pressing ot Lo by enlering the dala, pressing il loflowed by 1.1, that

represents the number of Limes the dala is repeated, and then o1 |
® Standard deviation

i . .
Y bre s F F e % e ¢ Using the entire data of 8 Yieide ™
g = f T . T popuintion le deiruing the
B % ; o slandaed dovialion Ior the
L popuiatios,
/ - {r— i} lf Kt (% 51y f Using sample data for s papuis-
g =0 e T T Yon 1o delerming the standars J
- g T | i ~ dowishon i the popsdation.
# hean
o, "
T T .
Fexote =
# #

“The valves for o, X v and ¥ are stored in memorigs WV, and U re-

speciively, and can be pliained by pressing sl toliowe d by the mem-
Oy naine and then ol fi g, e [ len |}

50

Enampie { Cipetabon : Dspiay

i i

Data 55, 54, 51, 55, 53, 53, Wit i :
54, 53 el sallineltMemory
;cigazg ;

(B5(Br]54{ET 81 [BT]55 |
BTis3ler] 6] 84 {57
ekttt . 52.

* Hesulis can be obiamed { any order desirad. E

;{Sﬁa:&dafﬂ devigtiona }

; Wil tierel . 1.316956719
{Si:;;tcﬁafcé davigtion g, .} }
? {1 1] e )| 1.407885953
(aean o [} (T ERE] Z 53,378
4{?&:&&}&? of dala st i
P e B exe 8.
H Subr folal S ?L?@»%ﬁg%iéié 42%,
i LA
A%um of sguares i)
? figal mexe ] 22605 .
{Continuing) Baf i 47 E
What is devialion of the ; ch iy (SHEE LT HEY 4 .
vnibiased vatance, He o (g5} o ; .82 ??ggz
feronce befween gach (5507 {Wi? [?ﬁi*i? j . . oo
datute snd the mean of 54 E_{NW%E}EEQ?;‘ g ’ . g2
the abpve data? 51t D e i ~2.
: ;[ :
Whatis £ and 15, los ;;;gésg§eigi;g;s§ B i o
the toilowing lable’ Eﬂﬁi@{?}_éé wégﬂf ! e .
Clostio | Vaiue |5 13001138 0] ;
CiassHo | Valu f;m.mzyg |50 S [} 24 ) 7 ] z 150
e (AL BRI IR é (16
| porcleslion] :
P S thaoterjienfiet | 190.
(3 50 ! 24 % vaiewd) B e xe] . 3 TE .
¢ e |z | e | 137.7142857
5 | se0 | 3 | dswiledled] 18.42808060

* Erroneous dala clearing/correction | {comect data operation; fssibf oF
0 5019 ]is enlored, enter colrect data after pressingleclf - Tkey).
21 49 011 was inprt 8 number of enlries previousiy, enter comect

data alter pressing 49[EL]

5t



* Erroneous data clearing/correction [I {correct data operation: 130 )
131 (7)) e
DM 120171 is entered, enter correct data afier pressing (567
(200 12015301 a1 g entered, enter correct dala alter pressinglac],
(I 120 {si1 1) 20 o7 1 s entered, enler correct gala alier pressing (617

@1 120 1111 30157 was emrtered previously, enler correct data altar
pressing 120 [s| 5] 30 [E0],

B fegression computation

& Hegression computations are performed in the LRT mode. (Press [ioae]
%1}

& Delore beginning compulations, the tabulalion memaries are cleared
by pressing s (ollowed by (&<l and then 58]

®Individual data are entered as ¢ datal»i (1 y datalov]

& Multiple dala of the same value can be entered by repeatediy press.
Ing (07 This operation can alsg be performed by entering x data fonil
3 y data lswf] [ followed by a value representing Ihe number of times
the data is repeated, and then [57],

&l only x data is repeated {r data having the same valuel, enfer [5971 1]
y dala (o7 or s3] 1] y data [BF 0 followed by a value representing the
number of times the data is fepealed, and then [57]

&Y only ¢ data is repeated {y data having the same vatue), enter » daia
feilor r data (301 01 followed by a value representing the jotal number
of times the data is repeaied, and then {671

® The regression formula is ¥y=A+Br and constant term A and regres.
slon coellicient B are computed using the following formulas:

Regression coefficient of
regression formula sion formuls

pa M X—Xr-Ty wnf=Bo S
nsf;;m{f,t}" : 5

Constant term of regres-

@ Estimated values # and § based on the regression formula can be
comnied,

® The correlation coeflicient r for input dala can be computed using the
foitowing lormuia

Helry—Sr-Yy

R R S e DT g
'fé:;*}lr"m{}:x}"i e

“The valves for n, X1 X L Ery Ty anad 5 ¥’ are stored in memorics W
V.U R Gangp respeclively, and can be oblained by pressing Kk
followed by the memoty name and then (&€l i e [im] (3 [F35] }

52

® Linear regression

Example - Cpersilon Display

* Temperaiure and the oo &
length of a stee! bay

sl ea j{exi] (Memory
,je{”?;._ “_._,;”gﬁgih,mw c!ggrg ‘
oc 1003mm 1 {9 5 €23 1003 (51 0.
1% 1605 15 (s £3 100567} I5.
20 1010 266w [ wiolor} 2?5
2% 11t 250 1011 [o7 d 25,
solsr 1 1014 {571 30.
30 Jois |
, . . i Aj
Using this fable the re {Constant {erm
gression formeala and cor- {sorl {i} {exe] GG, 4
i ictent can be :
;if;::g?gigg z;ﬁie {Regrassion coelliclent B 0 se
g " - " g S .
coeticient lormuta, tha {5 LR
lenath of the steet bat at {Correiation coetticlent 1)
18°C and the temperaiure Gl (71 [E5E 0. 0R26073680

at t000mm can be ssti-
mated. {Length ai 18C) o
Furtheomore, the oritical 18 R I [enE)

etficient {r'} and covar-
:;igg {} Temperalure at 100dmm}

1607 .48

4.642857142

fi@ﬁ{:ﬁ:{: g }m .
ol {Crttical coetliclent)
be computed. (5] (7 5T 5 0.9655172414

{Covarianue} [{ faod B

WHHEDkmd B D
[Exe} 35,

* Erroneous data clearing/correction (correct data operation: 10 fsn] 17,
1003081}

(0 0 11001007 is entered, enter correct dala aller pressing (2]

(2 it 11 B 01 1003 {67) is entered, enter correct dala alter pressing

Ci ’ ’ H - S w - - & .
Ch i 11 5 1 1003 157 was ertered previously, enter corect data al
ter pressing 11w 01 1003 [col,



% Logarithmic regression

# The regression lormuyl
ithm {In} of x, and ©

sion.

B ihe same operation as with |

sslimated value g, [0 x
‘alue F, g s 15 exe) [

b

ais y=A4+B-inx. Enler the = dat
i€y dala inputs the same as that 1o

inear regression can be used 1o oblain
the regression coellicient and ior making corrections. To obiain the
i} 0 (B8] Is used, and (o oblain estimaled
Ler HaoslExE)is used,

Fuithermore, £r, X0, and % xy are oblained asZing, Sfnzf, and Elnry

& as the logar-
r linear regres-

especlively,
: Example Oparation Display

T

s | The T (i) (5 ) (]
5¢ | 235 LI 1209001 1 6 [BT) 3.36729583
74 | 380 L F50 5wt (i} 23 5 (07 3.912023005
. - Cie b ra 50t} ) 38,01 57) 4.304065083
103 | 464 Lin} 103 (599 03 46.4 [57) 4.634728988

8 1488 L G nieEa)t 4800

i ough Jogardihmic ta-

i fe ssion of the sliove

i ala, the regrassion i
t¥e 8 and corrsiation

1 0¢ Hiciont ave ohigined.
Furthermore, respeciive

t st malted values § and 7
can be obiained for /= RO
0 gi=J3 dsing the

f :roession tormuta,

{Constant {erm Aj
Ty
{Hegression coetliciens a1
[soue] (8] [Exe]
{Corretation coeflicient H
i) (s {E e}
{§ when xi=80}

[ 327 80wt @ {ixE]

(5 when yi=s?3) 73 [5951 5)
(€xt J s} 2 Janzi (e ]

4770684624
~1i1.12838%¢6
34.0201475
@.9840135468
37.948794872

224.1541313
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¥ Exponential regression
® The regression fommula is y=A- " “{Iny=InA+Br) Ente:i* the y data as
the logarithm of yfin), and the x data the same as that lor linear re-

gression.

® Correction is performed the same as in iE;}ezfar fé}QKBSSi&ﬂ\ C&ns}z}{sz
term A is obtained by [ (7] ] @ [exel, estimated value g is
obtained by x (565 (3 (exe] [ L7 ) [ans] [2€], and estimated vah::e iis
obiatned by [ g 5 (3 [E5E]. Sy, Sy*and Yry are oblained by Siny, =
(inyY and Zx-iny respeclively.

Exampie Gparation Display
w | e | e
Tes | Tana | mlsElEE .
' U lsoEeiCim 21 4(BF) ,
129 4 sd 12,95 G (Wl 15,7 (BF] (2.9
198 1 (ERIE LRI R E RN 19.8
6.7 85 26.7 5] (1 8 5(BT) 36,7
L 954 | 52 | lasimmciCi)selo) 35.1

Through sxponential 1o-
gression of the above
data, the regression jo-
il and corelation
cogthicient are oblamed.
Fusthermore, the regres-
sion toemuls 85 used o
oblain e respechve gsli-
mated values ¥ ang §
when xe= 16 and =20,

fConstant term A}

frt} 7 Hsms} (A} ExE}

giﬁegmssé{m coeflicient B}
fsreil (B} ExE]

§€Imse§a§ééﬁ coetiiciont 5§
[t} (Y EXE]

1y when si=18] 16 5] &

et Hsorn} o) Cana) [

{7 when yi=20) L

S FIETHE T

Bﬁeég’}ﬁﬁ?éﬁ
~$. Q49283708351
~@. 987247352
§3.870187389

B.574868046




¥ Power regression o

& The regression formula Is g=A xIng=InA+Blnz). Enter both data x
and y as logarithms {in),

‘® Correction Is performed the same as in linear regression. Consiant
term A is obtained by [5Wi] Bort] [ (Bl estimated value § is
abtained by {7 ] x [97] (3 (641 (8} 27} (Bna (656, and estimated vatue 7 is
obtained by U] g [sr] (5 [EXE) 5070 27 [Ans) (i), Zr, 2x'Zy, 3¢ and ¥ 3
ry are oblained by Zinx, Z{nz}, Liny, Ziny) and Zinxiny respec- B

| fvely, | GRAPHS

Exampis ! Operation Display
., v. fuiie] [
28 | amp | |G e
40 20933 Lin ] 2e (st (37 ] 2410 &
3 | ases | (1P 3.3322045] T
L d a0 e 033 :
35 4491 (7] 3.4011973892
V3B LLSTYT D e aaERI R 3605
' (671 3.406507561
a2 [6F] (37 ] 4401
(o1} 3.555340061
[mlasEai sy .

Through power regression 571
-of the above data, the re. 1~
gresgion formuia and cor- [Constant ferm A}

relation cosflicient are Do (107 ] (o) LR 656

3.83758616

Q.2388010724
obilained.

Furthermore, the regres-

Csbon formads s used io

obilain the respective esti.

mated values 7 and §
whra ri==40 and
¥ 10,

{Regression cosflicien: B

[l B} {Exe)

(Correlation coelficient £}

SertlfTH Ewe ]

{§ when ri=d40}

£ 40 [} 1] [ £x€) f5mvr)
[ dtans [£5€]

{f when yi=1000)

Lie 1 1000 f557] (37 [E3e] fgiri)
Lo Hansi{Exi]

2.771866153

0.8998080562542

6587.87458

20.2622568

o

o v
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3-1 BUILT-IN FUNCTION GRAPHS

The graph funclion of this unit makes it possble o produce a wide

varigly QE function and statistical graphs quicksy and easily on a 95 X

G3 #02 display. {Upmost and ieftmost fines are not used ]

Besides the buili-in lunction graphs, a generous seleclion of func-

tions can also be input for graphic representation,

Graph commands can be ysed manually or in programs, but hore ajl

examples will be cenlered around manual operations. Programmed

grapis are identical to those produced manunily, and delails can be

found on page 132,

¢ Some of f{ey:; used for the operation examples in this manual show
alphabelic characior key markings. On the actuat unil, alphabebic
characlers are marked under the Keys by which they are repre-
sented.

The COMP mode of the BUN mode should be used when graphing fung-
tions. Some graphs can be produced in the 8D and LR modes, bul cer-
tain graphs cannot be produced in these maodes. The Base-n mode can-
ol be used {or graphs. This unil containg 2 tolal of 20 built-in graphs
making it possible (o produce the graphs of basic funclions,

* 5in = CO5 ¢« Yan ¢ gin’? =gost ¢ ian”

*ginh escgosh  slanh s sinh? e cosh™ e lanh!

e s 57 s fog *+in + 107 set

ozt 2 30
Any lime a bullt-in graph is execuled, the ranges (see page 61} are auts.
matically set to their optimum values, and any graph previously on the
display is cleared.

Ex. 1} Sine curve

fwoed] 3}

\\/ %\‘v

.

1
Ex. 2} y= graph

—




[

B Overwrlting bullt-in function graphs

;ﬁs52;§§2 {?Efergnt bullt-n tunction graphs can be writien E{}gfémef CH

play. Since the range for the first h i ;

aif subsequent graphs on the sa : iy maticaly sel.
e di : i

the range of the fre, erem. splay are produced according o

EFSj i i

Subsequent graphs are !
L produced using the variable ¥ in h i
o i e rod; e operalion
nthon oy e e SR8 Ko o iputing Eos  ater e
fu . § unchanged and the next graph |
without clearing the existing display. [See page 67 for geli%%s? produced

Ex. Overwrite the graph for s

X y=g0sh x on the
First, draw the graph for y==sinh ¢ Braph for y sioh =.

(G2 [Ave) () (5]

Nexi, draw the gra = . .
range. graph for g=coshr without changing the existing

N

Notes

Built-in funclion graphs cannot b i
( e used in mudiis
ind cannol be writien into programs, atements fsee page o

3-2 USER GENERATED GRAPHS

Built-in funclion graphs can also be used in combination with each othef,
Graphing a formula such as y= 2x"+3x-~5 makes it possible io visually

reprasent the solution,
Untike bufii-in functions, the ranges of user generated graphs are not set

automatically, so graphs produced outside of the display range do not
appear on the display.

B Ranges
The ranges of the x and y-axes, as well as the scale [distance belweer
points} for both axes can be sel of checked using the (fog] key.

® Hanges conlenls , T Ymax
Ranges consist of Xmin {x-axis minimum | Xeis
value), Xmax {z-axis maximurm value), Ascl f Azt
{r-axis scale], Ymin fy-axis  minlmum ] ,f
value), Ymax {g-axis maximum valuej, and st yads
¥Yscl {y-axis scale) Yavina,_

Cursor
& Hange display Range /

Hanges are displayed as shown on the Kmin E(§ﬁ~

fight when the [l key is pressed. The| ,.;:5
range value at the cursor position can bel vmin —18,

changed. mezx i@,
gcilh,

*Yalyes show: here are only an example.
Actual vatues may differ,

& Hange seiling _

Hange settings are made from the curren® cursor position and procee |
in the order of Xmin—Xmax—Xscl-¥Ymin—Ymax-+Yscl Inpul a nume -
ic value at the cursor position and then press [BEL Any value inpid
while the cursor is at the first {extreme Ir 7] digit of the displayed valus
will replace the displayed value whenle._ s pressed.

i the (21 key is used to move the cursor Lo the second or subsequant
digit of the displayed value, only the portion of the displayed valt 2
starting from the cursor position will be alfecled by the new inpul when

[Fielis pressed.
& M|



. X 4
Se;ﬁ? let's wry changing the currently sel range values lo those listed
efow:

Kmin -+ O Ymin -~ —5§

Amax -+ 5 Ymax -+ 18

Ascl - & Yaelh - 5

L nput € for Xmin, 9

O lexe] fange
Xmiﬁ:Q
m s 5. {5,
g6l ‘3‘5
Ymbnl~3 8,
mae @
s6i 15,

12 The Xmax value Is the same, so simply press (€]

L{“%j Badge
{2 T key can also be used ) Kmialf
) [

sei i
Ymia?f;gﬁ‘
max i
L B

(3t Input 1 for Xsci.

ez Haemags
Xmin @
mah
se i
Ymba LSRG,
maz‘:{@
sgilh,

& To change Ymax to 15, use the key to move the cursor one digil
to the right and input 5.
sl Aange
KER AT St e

maslh,
sed it

fmia:—5

mesilh
. ¥r

561 @,,

& The Yscl value s the same, so simply press [Ex],
fexel

Once all setiings are complele, the display ihat was shown before press-

ing the [l key is retrieved.
Press the (el key again to con

ey Hengs
el . Kmion i,
msx:x%é
se il i,
Yembal~5,
maz 15,
st 15,

firm whether sellings are correct,

FRPSE N N

Cagel D0 T Koys ann ho used (o move the arerenn

o
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] g‘ge Inpul range for graph ranges Is —9.9999:-} 96 through 9.99999, -

“ Only nurneric value keys from © through 9, (3, [E%], =7, [27, (37
[T, and (i) can be used during range display. Other key opsraffg
fgnored. ' '

(Use the [[=8 key for negative value input j '

* To completely change an existing range sefting, ensure that the cursor
Is located at the first digit (all the way to the fefy of the displaved
value, If the cursor has been moved to another digit of the value, only
the portion of the value from the cursor position {flo the right} will be
changed. The portion of the valfue io the left of the cursor will remain
unchanged, ' -

“

Ex,
L35
R
3 mgﬁ
GERE - 3

* Values up fo nine significant dights can be input, .

Values less than 107 and squai to or greater than 10° are displayad
wifﬁg a 6-digit mantissa (including negative sign} and a Z-diglt expo-
e,

v If input Is improper (oulside the allowable calculation range or inputling
only a negative sign), the existing value wiil remain unchanged. [The
Improper Input, however, witl be temporarily displayed. )

* Inputting O for Xsci or Yscl does not set any scale,

* Inputting & maximum value that is less than the minimum value will re-
verse the respective axls.
Ex. ¥min 1 5

Amax ;. ~—5

4

* ¥f the maximum and mindmum valoes of an axis are eqgual, an error (Ma
ERROR} will be generated when an atlempl! {s made lo produce a
graph.

¢ When a range seliing is used that does nol allow dispiay of the axes,
the scafe for the y-axis is indicaled on either the lelt or right edge of
the dispiay, while that for the z-axis ig indicated on either the fop or
bofltom edge. {In both cases, the location of the scale Is the edge
which s ciosest 1o the origin {0, U},

* When range values are changed [reset], the graph display is cleared
and the newly sef axes only are displayed.

* Range settings may cause irregular scale spacing. .

* If the range is sef too wide, the graph produced may not it o the dis-
play.

* Points of deflection somelimes exceed the capabililies of the display
with graphs that change drastically as they approach the point of de-
Hecton, .

* An Ma ERBOR may be generated when & range value [s specified that
excesds the allowable range.

Ex. Xmin .93 '

Kmax 9.9:88
Xscl 1.:99 = Falis cutside of range.

* An Ma ERAOR Is generated when ranges are exiremely namow.
® Hangs resat
Range values are resel (o their injtia! values by pressing 9] o] dur-

ing range display.
(Rl (Mot required when range display is| fiange
atready being shown | Aminl~4. 7

iy maes 4,7

[ X5 2 I
¥min -3 %

mEX (3 %

Bkt

{Refarence’

Hange setlings are performed within programs using the following
format:

fFagel Mmin value, Xmax value, Xsof value, Ymin value, Ymax value, Yscl
value )

Up to six data items are programmed afier the Bl command. When less
than six Hems are programmed, rangs setiing is performed in the order
irom the beginnlng ¢f the above formal.
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8 User generated function graphs

A.!zer performing range settings, user generated graphs can be drawn
simply by entering the funclion (formula) alter pressing el

Here, lel's ry drawing a graph for y=2x"3x—4,

Het the ranges o the values shown below.

anges
Xmin.=5 -
meslh,
LN S
Ymia.—1§,
maEIi,
sef %,

input the functional formuta after pressing the & key.

(e 2 5 @B 57 )
2 il B 5 4 (555 \\ /

The result produces a visual representation of the formula.

B Function graph overwrite
Twsor or more funclion graphs can be overwritten which makes it gasy o
determine inlersection points and solutions that salisly ali the equations.
Bx. Here, let's find the Intersection points of the previously used
- y=2243x—4 and y=2x+3, '
Fitst, clear the graph screen in preparation for the first graph,

‘] [ G JFERE] 1 ]
foreed 2 fimd £3 057100 \
stﬂﬁg}@g{g . \‘ /
5
S

66

Next, overwrite the graph for y=22+3.
2 [ B3 ) 3 (el \ //,V
/

N

in this way it can be easlly seen that there are two intersections for the
iwo function graphs. The approximate coordinates for these two in-
terseclions can be found using the trace function described in the fol-

lowing section,
* Be swre 1o Input variagble X (g B) into the funclion when uslng

budit-in dgraphs for overwrite.
if variable X is not included in the second formula, the second graph

is produced after clearing the first graph,

B Trace function

The pointer {biinking dot} can be moved using the cursor keys [[E]1=T]
o determine the x and y coordinales of any point on a graph.

After & graph is produced on the display, press B Deed and the polnt will
appear al the exireme left piot of the graph The x-Coordinale value
==, ... 1 will appear on the bottom Hne of the display. The pointer can
be moved using the [£] and [ cursor keys, and the x-coordinate value
shanges as the polnter moves. To change from the x-coordinate to the
y-coordinate value, press(®5) Y. The displayed coordinale swiiches
between x and y with sach press of 8] =7,

Ex. Determine the polnts of Intersaction of the graphs for ym 2'—3
and yms—x-+Z,
The range values should be set as follows:

flange
KEmin.~5,
mexlh
ge il
Ymin:—1G,
mexiil,
scilg.




Flest, draw the graph for y=x"—3,
Grepr) [Pl B3 273 (21 3 [

Next, draw the graph for y=—x+2,
forser! [T} fumidl B8 B 2 [EXE]

Finally, fel's use the frace funchion.
] ]

LB
{1 x-coordingle value

The pointer appears at the extreme left piot of the graph. The [=] key

moves the pointer to the right along the graph. Each press of 2]

68

moves the pointer one polnl, while holding # down causes continuous

movemeant.
\\*& )

=1~

{Hold down}

s S ey

X=—2,765957447 |

Hold down until the poinier reaches the intersection of tha two
graphs. Nole the x-coordinate value, and then press 5] 7] for the

y~coordinate value,
%}\\

g e

Yad G85857447

in this way, 1t can be delermined that the coordinates of the first in-
{ersection are r=--2.785957447 and y==4.7B650857 447, :

* The pointer does nof move al the lixed distance because the diz-
fance is located along the dots of the display. Therelore, the x-y
coprdinales for the point of infersection are approximate values,

Shrdllarly, press io move the polnter o the next point of intersec-

tion.

§ ] e ’ “i f
A
\M_ ;/
* Mgy )
s \M‘“*m

¥=0, 18148838670

This time, pressBnif=]to display the z-coordinate value.
§

¥=1 BOBE1QE3R

Using the operations oullined above, the approximate x-y coordinales

for poirds along graphs can be oblained.

* The lrace function can only be used Immediately after a graph is
drawn. This lunction cannof be used if other calcuiations or opera-
tions (except Bow, [frgl, or 527 have been employed after a graph
has been drawn,

* The -y coordingte values at the botfor of the display consist of a
fd-digit mantissa or & 5-dight mantissa plus g 2-digit exponent,
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* The Irace function cannot be written into a program. The pointer can be moved left, right, up, and down using the cursor

* The trace funclion can be used during 2 “e—[HSPw" display. keys. The current posilion of the pointer is always shown sl the bollom
* When the format formila 4w formula (B2 is executed and a of the display.
graph is drawn by pressing (et} directly after executing the lrace GE S SIS 5] g
function during halt status, the previous coordinate value remains on |
the display. Afler the race function is execuled and the text display § %
fs brought up using the 53 key, pressing [E5€] causes the next graph |
o appear and the coordinate value to clear. é
Examine the above using [oee] (P B [ 57 (5] (4] (Gt 2 firnd B3 5] 5 i 553131489
B Piot function To find the y-coordinate value:
The plot function is used to mark a point on the screen of a graph dis-
play. The point can be moved lefi, right, up and down using the cursor E R
keys, and the coordinates for the graph displayed can be read. Two %
points can also be connecied by a straight line {see Line funclion, page
731
Press 547 [P} and specify the x and y-coordinates afier the “Plof” mes- Yei G35483871
sage,
Ex. Plot a point at x=2 and g==2 o5 the axes created by the following e T
range valuas:
#
Range
K¥min =5
me¥E
L2 T
Ymini~1 0, : Y=3 BL4BIBTOET
mexIig,
AAREY Mow, Inputting a new coordinale value causes the new polnler to blink
. Biinking dot without clearing the present pointer,
{55 [Pt} 2 (59} 2 (5] ! 3.5 [ [ 6.5 [E65) | N
b ':;} i SPTUSSTU——
- !
i
: |
A=2 Q21276566 : X=3, 510638298

irveacfdinaze vaiue display

The blinking poinier is positioned at the specilied coordinales,
“ Due io fimitations caused by the resolution of the d;spfayf the actual
position of the pointer can only he approximale.
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It x-y coordinates are not specilied for the piot function, the pointer * Affempting to plot a poinf ouiside of the preset range Is disregarded.
appears at the cenler ol the screen, ' ' The » and y-coordinales of the poinier used i tha plof funclion are

Set the foflowing range values: respectively stored in the X memory and Y memory.

Range * A blinking pointer becomes a tixed point (nof blinking] when a new

Emip -9, pointer is created,
mEE L5,

vminils B Line function
TR N The line funclion makes i possible lo connect two points {including
tah 2, the blinking pointer | created wilth the plot lunciion with a straight line.

With this funciton, user generaled lines can be added to graphs (o make

them easier to read,

EaRETy : -
? Ex. Draw perpendiculars from point (2,0) on the x-axis o its Interses-
tfion with the graph for y=3x. Then draw a line from the point of
B ‘ intersaction to the y-axis, .
The range values for the graph are as follows:
"w;:'m T e e e e Hangs
_g. 1.5 Ci KEminl~2,
To find the Y.coordinate value: Z’i’; Z?'
{57 (=1 g e,
[ B .
E g LY,
s
E Clear the graph display and draw the g g for ye=dr,
e e (s (1[5 | 4
bt fooed 3 el @ (58]
N >

texi, use the plot function {o iocale a point 8t {20}
(swirt] [roc} 2 {3r] [ O [EXE] //

S/
/

i S
E x=2. 0212765956




7
How plol a point at {20} again and use the cursor key {33 to move
the pointer up to the point on the graph [y=73x), :

[ [} 2 {sT] 3 0 [exe] /
i~ (] e
iMove the poinier up to the point oh the ~
graph for y=3x} i /ﬁ//f

%

x=2 Q25276508

Jraw a line using the line function,

[36] [Leng [ExE] 5

dext, 8 perpendicular will be drawn from the same point on the graph
- Ihe y-axis. Firsl, piot the poini on the graph and use the cursor key
.21 1o move the pointer 1o the g-axis. This can be accomplished us.
mg Fiot X, Y since the x-y coordinales of the point on the graph are
stored in the X and Y memuories,

%
{4 (g i (6] ~€ /

X=2.021276596

[E~a I =
{Mave the pointer lo the y-axis. v
7 X/z
t
i
L/
x=0 01053829787

(7] {eine} {ExE

/

® The line function can only be used lo draw lines between the Blink-
ing pointer and a lixed poinl crealed using the plot function.

B Facior function
The factor funclion is used to magnify or reduce the range of a graph
centered around the blnking pointer provided with the plot funclion or

frace funchon.
For magnification, the minimum value and maximum value of the range

are multiplied by 1/u. For reduction, they are multiplied by ».
# (peralion

(amee] [face} m [s0rt} £ g [EXE] oeceesrrnnne x is magnitied m imes and y is magni-
fied » times ceniered around the
proinier.

L ) B 3 R x and y are both magnified n times

cenierad around the pointer,

&

The graph display is cleared when the faclyr funclion is execuled be-
cause of changes i the range values.

Ex. After setling the range vaiues specilled below, magnify the graph
for gy==sin x cenisred on the origin.

Bangs

imis  ~360,
mex 360,
eci jBO,
¥min.-7 6
men .1 B
scii@, 5

Oraw the graph for ys=sin x alter sefling the range values.

e (5] PR | [£50)
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Now use the plot function to blink the pointer af the origln of the graph
and then use the laclor {unction to magnify the graph 1.5 times, -
{ont] [Pior} (7 (st [l 1.5 (3
et [ ] (e 83 [£7E]
* The multistatement function is used to
praduce the graph in a single step. -

The following shows the resulting range values:

Bange

Emion =240,
mex ! Z4G,
sclliBG,

fmin.—1  QEGEEEET
me&x 1 PREGESET
sci 8.5

‘This indicates that the range values for the r and y-axes are equal o
1/1.5 of their otiginal values.

Now lel's try magnifying the graph another 1.5 times.

This time, # is not necessary fo inpul any further commands. The ex-
isting graph is magnilied by simply pressing [8€]. Since the original
magnification was accomplished using the multisiatement function, the
replay function becomes operational.

= | \

%

Now the graph is so farge that Hitle of |/ remains on the display. Lets
Jiry fo reduce the graph to hall iis present size to make it more man-

ageabls,

The replay function is used to change the magnification value from 1.4

to 0.5,

() (I

Mow execute the funclion.

T

Flet factosr §.5
cGrephk Yemsibkn ¥

Pilgt 'Factar §.5
GerEph Y=3in ¥

Pist IFeciv: @5
tGtEph Y=E1R X

~

/\

-\

U
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i

24

“he following display shows the new range values:

(]

o reduce the graph by half again

fExE]

o

Bangs
Emilp =390
mEEIZEH,
sell LEG,
Ymini—1 42992993
meg i 42280521
ERE- s B Y

Aow lel's double the x-axis and increase the y-axis by 1.5 times,

=3

() (5] () ) i)
2 g
(5] 1

‘Mow execule the function.

[EXE]

Piot [Facio: 0.5
TGieph Yeain ¥

Piet Fzgist %,%
LBIGraph Y=8ia X

Using the operations outlined in this section, graphs can be nzagafged
or reduced. In the examples given here, the gfapﬁs we{ernagmhed
and redueced cenlered around the origin, but any pointer on the display
can be ysed as a ceniral point for magnification and reduchon,



=_3*3 GRAPH FUNCTION APPLICATIONS

Even compiex equalions can be graphically representied. A number of
graphs for the equations will be presemted in this section.

Ex, 1} g;raw the graph for the third degree equation, y=1'—9:7+27x
50.

The range values for the graph are given

on the right, '

Bengs
Emiagl=§
maewr . §{,
$¢b .7,
Imin.~36,
maEl IS8
g2t 28,
tiperation
(et} [ i 1 [ewr] 7
ol (4 [l amshm @ m
27 kb €2 (3 50 ) 7 ’

Ex. 2) Draw the graph for the polynomial equation,
y=r't 4’54 s"~ 160+ 641 27+ 828y — 1260,

The range values for the graph are given
on the right.

fange

Emie 40,
mEx i@,
sek i,

Yomiln  ~H006.,
max  BHGH,
sc b IIR00

Al

Operation

b @26 F 4B B ] 6
154 W 03 [ 14 £ 160 fued £ (2
3641 fuhd 3 (7101 828 boed 15 [
1260 (4]

Ex. 3} Find the madmum and minime - for the aqualion,

y= x4t~ 364"~ 160+ 300,

* §f this equalion is graphed, the minimum and maximum can be easiy

undersiood withoul differentiation,

[ O——

The range values for the graph are given | Renge ‘o
5 Lmbn |~ .
on the right. 2 R
[ ERS
Ymini~6@0,
meE 600,
sc k28
Opearation
fomrr} {cis J[Exe ]
\wfﬂﬂ

el il g1 P4 4bd B 2] 30

300 exe]

Ex. 4] Determine whether the twoe graphs for equalions,

|

J

g gt Arf—Hx~ 16 and y=3r—11 have g polnt of tangen.

The range vatues lor the graphs are given

- o the right,

s e

Gengs
fmia 18,
man {8,
gt i3
Ymia -560,
meze K0,
st 1@,




Oneration

3-1 SINGLE VARIABLE STATISTICAL GRAPHS

® Single variable slatistical graphs are drawn in the SD2 mode () [wapg)
B ,

® Dar graphs, line graphs, and nommal distribution curves can be pro-
duced as single variable slalistical graphs.

@ Funclion graphs are also possible in the 5D2 maode, so graphs of
theoretical values and graphs of actual values can be overwritien,
* Abs and ¥ cannot be used in the 502 mode.

& Number of dala is delermined by expanding meamories.

" @ Graphs are drawn with the x-coordinate as the dala range and the y-

coordinate as the number of items {frequency} of each dala.
@ The (071 key {£5_1) is used for data input.
® The [Ciikey (L1} is used for dafa comection.

B Drawing single variable statistical graphs

& Procedure

(1) Specily the SD2 mode {[s#1] eog 9],

(D) Set the range values { el

(3) Expand the memory in accordance with the nurmber of bars [ T
fexe]).

@ Clear the statistical memories { [T [Eer [EXE] )

& lnput data (Dataleriilz In

(b Draw the graph.

T TaR 17 1 T —— ..o [Exe]
o LINE GEAPI oveessvecoramrevirincnsniesinies - (e} [ 1} [ Line } ERE ]
s Wormal distrietion Cuveg. .. {avepe] [t 1} [Lne ] § [EXE]

= Data inpul method in step 5 is the same as thal for standard devia-
tion computations (see page 50}
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Ex. Use the following dala to draw a ranked graph.

Rank No | Rank

Frequency

g
It
20
30
43
50
L]
70
84
g0
100

s

SR vl R R S S R

Perform graph preparation In accordance wilh the following procedure:
(1) Specify the S02 mode { (57 s [31),
Sel the range values,
The highest value lo be plotied on the r-axis s 100, but for graphing
purposes the maximum value {Xmax) Is set ai 110, {The general rule
is that the minimum value should be equal {o or greater than He mind-
mum range value and the maximum value should be less than the
maximum range value, so here we sel the y-axls tanges {6 0 through

03

44

1103

Ymax value is set 1o 20 for the y-axls because the maimum frequens
oy ks 15

el i 8,

Rings
imin @,
LER BN R

Ymia ! §,
maz R4,
sef 1

Since 1he number of bars is 11{0~9, 10~19, 20~29. .. 100109

expand memorias by 11,
B 7 11 (]

B¢ Deim 43

Program [ &
Mamory 3%

334 Bytesr Frue

(@) Clear the statistical memory.
(1] {5 [Exe] :
& e dala. )
7 gﬁﬁ?ﬂggi igleriioviiprl 20lerilonl 30 orlior} 40 otHar Hor]
ol s eobwil e B 70les 1 8 107]
goprri T 15 (ov o0 e 19 et ] 100 o D]
® First, draw a bar graph.

Next, overwrile a line graph.

[Braend (505r1] fime ] [EXE] h
.
) {, / E ‘XQ
rrecf D
: i ok

® Finatly, draw 2 normal disiribution curve. Since the y-axis value i3 re-
intively small when compared with the bar and line graphs, the sam
:angéva%a% cannot be used. Change the range values to those showa

below,
feange
Emidie i@,
max tigh,
sef 1,
Ymin g,
mes I PR
st 0t
oo} (5071} [Le ] 4 [exe]
inputting the number ¥ causes a m}rm_ai_
distribution curve to be drawn, :
/// \\\‘

5



Fi

{Summarny

® Pe sure fo exgmd the memaoty in ac&crtﬁaﬂﬁe with the number of bars,
A Mem-eror is generaled if memory expansion is not perlormed.

® i the number of ﬁgg&fided mermuories is changed during data inpul, the
numbel of data divisions alse changes, thus making it impossible 1o
produce a proper graph. 15

B Wﬁzgnia valite thal exceeds the presel ranges is ihpai it is input o the
stalistical memory, bul not into the graph memory,

EBWhen more data than ?he preset y-axis range is inpul, the bar graph is
drawn o the upper limit of the display, and the poinls outside the
range cannot be conneclad.

®1The Ear?'auia used for normal distribution curves is:

faemm} .
§ fored & .x‘mn-fﬂr : gﬂg;’-w ® N .
¥ O Keyboard designation of 0 is xon mis i
® The following must be rue in the case of rangs selliings: Xmin<Xmax.

&ﬁiﬁe; a bar or line graph is execuled, “dope” s displayed in the lext

‘thsplay,

B o

3-5 PAIRED VARIABLE STATISTICAL GRAPHS

® Paired variable graphg are drawn in the LR2 mode {swioit] )

® Paired variable graphs can be drawn as regression linas,

# Standard function graphs can also be drawn in the LR2 maode, so
theoretical graphs, data disiribution and regression Hne graphs can be
overwritien.

® Aller data input In the LHZ2 mode, points are displayed immediately,
and dala is inpul to the siatistical memory.

€ YWhen a value thal exceeds the presel range s inpul, # is input o the
statistical memaory, the point is not displayed.

& Dala is inpul using the [e3H{T7]) key in the following formal x dala
{0 [ y data s 0 requency (811 )

® The [Cu] {1:0]) key is used lo edit data aller input Is complele, but
points that are produced on the display are not cleared. {Point appears
even when data is corected by the [£ulkey)

® Points on the display cannot be retrieved If the display is cleared {[$1]

B Drawing paired variable statistlcal graphs
& Frocedure :
(1} Specify the LR2 mode ({87 [woof} [},
{2} Sei the range values [((B#l},
(3 Clear the sialistical memory | BEIESER
@ input data { x data sl [ ¢ datals) 0 frequency L2l
(5) Draw the graph { e Buitf{Tee} 1 [E2E}},
* Data Input method in step 4 js the same as thal for Aegression
compuiation {Page 52},
Ex. Perorm linear regression on the following data and draw g
regrassion line graph.,
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1) Specify the LR2 mode { (5] {e5g (11 }.
-2} Set the range values lo those shown in the table.

Range
Ymin =10,
max 14,
gt 3,
frini~58,
mex &
sed 1§,

*According o the general rule of the x-axis range values, the values
for xr are: ~105 # <10 '
(D Clear the stalistical memories,
{ec] e}
4} Input the data.
=119 5 2[er}
HEGHBIENE
=g afer o 2 [61]
1 0 3{0T]
Al [ 8 (577
AELENEIG

{5 Draw the graph.
forasn) [50s) (e | 1

{j,/"‘

* When data is input thal is oulside of the presel range values, a point
does not appear.

“An Ma ERROR is generaled when Ihere is no data input and the fol-
lowing key operalion is performed: [ 55 [Tne) 1 [E35],

* The following must be lrue in the case of range seltings:
Xenin< Xmax,

-~

PROGRAM COMPUTATIONS

T
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4-1 WHAT IS A PROGRAM?

This unit has a buill-in program feat ture that faciiitales repeal computa-
tions. The program feature is used br the consacutive execulion of lor-
mulas in the same way as the “multislatement” feature is used in manual
compulations. Programs will be discussed here with the aid of illustrative
gxamples,

EXAMPLE:

Find the surface area and volume of a regular ociahedron when the
length of one side is given,

Leﬁgm af wng széeg 2 Sw’face atea {Sj w?ume iV}

‘E{}cm { }cm’ { Jem?
7 { } { i
15 { i { i

* Fill in the parenthesas.

O Formutas

For a surface area 5, volume V and one side A, 8 and V for a regutar
osolahedron are defined as:

m"i{?&? vmr{:?_%s

(2 Programming

Creating a program based on computalion formuias 15 kriown as "t
gramming”. Here a program will be created based upon the formulas
given above. The basis of a program is manual computation, so first of
all, consider the operational method used for manuai computation.

Surface area (8] 209771308 Numeric value A [+ 1)
Volume (VLI ]2 B 3 Numeric value Al 213 58

In the above example, numeric value A is used twice, so # should make
‘sense o store it in memory A before the compulalions.

Numeric value A —~ [#i £ [€x2]
‘ifg ls}fx ‘ip’fﬁmi ..... jtgxﬁjw” »»»»»»»» T ESE A teivrenranusssBatoarrsannn S
{,{_:g L']g@@i}g;ugﬁ jg Ey;gj“‘“;“““_”vse_ ======= EesrenstanAecesavs v

5 .

YYD LS U, Ui QRodiiulid PO U il ridaiial LU b&;iiﬁ L
used as they are in a program. Once program execulion starts, it will
continue in order without stopping, Therefore, commands are required to
reguest the inpul of dala and to display resulls, The command to request
data input Is ~77, while 1hat to display results is ".4".

AP within program will cause execution io stop temporarily and 8 =7~
to appear on the display as the unit waits for data inpul. This command
cannot be used independently, and is used logether with =1 as * [
()= memory name”. To store a numeric value in memaory A, lor ex-

7 ampia:

T A
When “7" is displayed, calculalion commands and numeric values can be
inpul within 111 steps.
The * 4" command causes program execution to siop temporarily and
the latest formula resull or alphanumeric characlers and symbols {see
page 129} io be displayed. This command is used o mark positions in
formulas where resulls are 1o be displayed, Since programs are ended
and their final resulls displayed automatically, thiz command c¢an be
omitted at the end of a program. However, i the Base-n mode Is speci-
fied lor base conversion during a program, do not omit the final 4",
Here these two commands will be used in 1he previously presented pro-
coedure:

BV I | il 11,012 31570 3 [ ANIER BTGP
Inpul o memory A E»wiﬁispiﬁy s

D@ Ee B33
T4 omitted

Mow the program s complele,

() Program storage
The slorage of programs is perdformed in the WRT mode which Is speci-

fied by pressing bl [ .

Cperation Display
fdot] 773 Y% mods WHT
caf mods COMP
gngise teg
dhisplay Herm
477 Bytss Fese
Prog 01123456788




When [ [71 are pressed, the syslem mode changes lo the WRT mode,
Then, the number of remaining steps {see page 106)is indicated. The
number of remaining steps is decreased when programs are inpul or
when memories are expanded. i no programs have been inpul and the
number of memories equals 26 {the number of mermories at initialization),
the number of usable steps should equal 422,

‘The larger figures located below indicale the program areas {see page
108 Il the letter "P" is foliowed by the numbers @ through 9, it indicates
that there are no programs stored in areas PO through P3. The biinking
2e10 here indicates the current program acea is PO

Areas into which programs have already been stored are indicaled by
"..” Instead of numbers.

$ys mods [ WRY
cei fmodes [ COME

sngls [ Disg
dispiay | Moim

748 Byies Fres

Psngf@?mﬁéwﬁ?§§

Here the previously mentioned program will be stored o program ares
PO {indicated by the blinking zerol;

Operation Dispiay
{E52] {Start storage] _ i = |

5 S LR it A B e PeA L OXT3XAY,
BBl B (7] el : e

?“*A; 255M3§<A51
¢ 2EAXA R

CTe@mamemnizls

Alter these operations are complele, the program is slored.
* The system display appears only while the Bvd key is pressed

Biod (Displayed while pressed) #Edr MODE #rex
syt moges | OWORT
tel mode I COMP

gnglie 1 Dsg
dispiay © Hoim
Tiep PO~T0

= After the program is stored, pressti I fo return to the RUN mode.
8z

i§

@ Program execution o
Programs are execuled in the AUN mode (¢ 9 1} The program area to
be executed is specified using the Pl key.

To execute PO:  [Feg] O [Exg]

To execute P [Fed] 3(EE]

To execute P8 [Fro) 8 [ExE]

Here the sample program thal has been stored will be executed, The
surface {S) and volume (V) lor the reguiar octabedron in the samgple prob-
iem are computed as:

tength of one side (A} Sutsoe srob (51 Wolume (V1
10em (346 41016153cm? | (471.4045208)°
7 {169.7409791} {161 6917506}
i5 {779 4228634} {1500.000258]
Cperation Dilaplay
oot} 1 ved4 MODE #24%
gys mads [ RiUH
et mods I CODHP
gagle [ feg
dispiey . Harm
Step &
{{’E’Q@ ?ﬁﬁiﬁxg‘"ﬁx;&%
f2+3xXAx*3
Proeg @
¥
10 [ExE] T A IXTBXA 4 (S when A = 10]
{Value of A) F2+3%Aer3 '
FProg @
H
10
G486 .4101615 | indicates answer
T~ Disp — |displayed by 4
; BSAR. AR



5@;,

(73] 0 (652}

7 (ExE] (value of A}

£xE

&=

[ 7-A T 2%I3XA",
1V 2+83KAx¥3
1 Prog ©

! ;
10 “

346.4101615 |
471.4045208 |

1 2+8XA203

Prog O
7
19
346 . 4101615
471 .40456208
Prog O

1@
346.4101618
471.4045208
Prog ©

169.7408791
= Disp =~

Frog O

346.41018615
471.4045208

169.7408781

§$§,68i?§@§m

{V when A = 10

(B when & == [}

i when A = T}

{Frco] O {ExE]

15 [exe]
[Value of A}

TExE

471 .4G452¢8
Prog ©

169.7408781
161.69175086
Preg €

169.7409781
161.6917506
Freg ©

15
779.4228634

- Diegp -

160.7408791
i61.6217506
Prog ©

15
TTG.4228634
150Q.990258

(S when A = 15}

iV when A == 15}

* Program computations are performed automatically wilh each press of
(£x} when i is pressed aller dala is Inpul or alter the resull s read.

g5



* Directly after a program in PO Is executed by pressing [Fiegl O as in
sz*zis example, the FProg O command is stored by the repiay function,
Therefore, subsequent executions of the same program can be per-
formed by simply pressing [Ex£],

Operation
{Pee] 0 {E2€] [P0 program execution)
10{EE] {Input 10 for A}
[zxe] {Display V when A = 11
{Resxeculs)
FleE] lnput 7 for A
{Display V when A = 7)

3
#

96

4-2 PROGRAM CHECKING AND EDITING
(CORRECTION, ADDITION, DELETION)

Recaliing a stored program can be performed In order to verily its con-
tents. After specilying the desired program area using or LE7 in the
WRT mode {668 1}, the program contents will be displayed by pressing
the key. Once the program is displayed, the for (&1, e
key is used to advance the program one step at a time for verification,
When the program has been improperly stored, editing can also be per
formed by adding to it or erasing portions. Here a new program will be
created by checking and editing the previous sample program ithe sur
face area and volume of a regular oclahedron),

EXAMPLE:
find the surface area and volumes of & reguiar tetrahedron whon the

length of one side Is glven.

SN g
E 'Lm’ig%h éf’ one side (A Surface arga i5] Yolume 1V}
10 om ( Yom' | ( Yorn?
7.5 { 3 { )
20 { } { }

@ Formulas
For a surface area S, volume V and one side A, § and V for a regular tef
rahedion are defined as

G ITA VU= ‘{E o

(2 Programming
As with the previous example, the length of one side Is stored in memor
A and the program then constructed.

Numeric value A — ird B [Be]

(710 [0 FPd B [T R corrrerermmrmmsessomernerenanns Coanevsasessisauririns g
232@_@3{%@ ,,,,,,,,,,,,, T T P P Y

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

(o) [ ) o 1 (3 (7] 3 (2 i 8 ()
FlzE12@ R EF]3



Program editing
it a comparison of the two programs would be helpful.
Gcetahedron: (5] U7 0=V E60 8 (3 2 (39 (777 3 4 foead 3 27 (5] 1)

2@ 3w B (=73
Tetrahedron: ool [ [0 e 18 O 077 8 2 fvmd 81 0571 5] 44

Lz 12 B3] 3
: cotahedron program can be changed to a tetrahedron program by

efing the parls marked with wavy iines, and changing those that are
riked with straight lines.

ictual practice, this would be performed as follows:

Operation Esplay
_ﬁ@gﬂ tys mods 1 WRY
jeai mode | COMP
s#ngie [ Dasg
dispiay . Hoerm
402 Byies Frea
Prog 123456780
p Cursor located at
¥ F o f° 2 -
FEE, LA 2HT AR, beginning. Press
TO+9%A 42 B {E%] (o bring
cursor o and
- - Locete cursor at
SR Foend 2
&«EQ&%E@E P A 1] BKAT, position 1o be de-
{oen}[oEd] A ES S Rk leted, and delete
two characiers.
T—Ai{ BXAY, Insert two charac-
(5] 12 F2+12HXA 23 ters.
foe) A AHAT, Dslete unneces-
T0+192%A %3 sary 3.
[oor] {13 ¥ikd MODE s%+4 Lditing cmoplets. Re-
turn o the RUN mode,
ey s mode [ RUN
cei mode [ COME
sngte . Dog
display | Horm
Stap &

@ Program execution

Mow this program will be execuled.

Lengih of one side {4}

Suriate afea {5)

Volume [V}

toom
7.5
20

{173.2050808 ) om'
{97.42785740)
(697 8205323)

{117,851 1302 e
{48.71844555])
(942 8080416}

Operalion
)

10 fExe]

EXE

Display

s bi%s WODE #Se%%

tys moede [ RUHN

cai mode o DOMP
angte | beg

dispiay : Herm

Step g

Tk L AXAY,
V2+12XA %3
Frog O

?

Teh i AXAT,
SO+ XA 23
Prog @
¥
10
173.2050808
- Dlsp =

P At BXAT,

O+ 12XAx%3

Frog ©

?

10
1793.2050888
117, 8511302

59



100

{pizg} 0 (€3]

7.5 [Exe]

374

{Proa] O [£xE]

¢ 221 2KA 3

Prog O

¥

1R
173.20508608
117.8511302

Prog O

H

| 10

173.2050808
117.8511302

Prog 9
?
1 7.5
: 87 42785783
- Blep =
I/ B
173.2050888
117.85113812
Prog @ '
¥
7.5
g7 .42785793
43 ,71844555
117.85113@2
Prog O
¥
7.5
a7 . 4278BR7G5
4G,718445858
Prog @

3

201Exe]

£XE

o Sy

715

9% . 42785793
49.71844555

Prag O
¥
20
602.820323
-~ Blsp —
7.5

preg O

?
29

87.42785743
4G0.71844555

602.6820323
942 . B090416 ;

10



{Summary?

— A Cparalion Keys used
Program & WRT mode specitication Tooiy2)
check ® Program area specification [Omitteg #f POy | [E5105]
@ Siart verificalion H [exe}
e e} ® Verification of contents ! Ll U8
| Correction | ® Move the cursor to the position to be cor-  [LO 1[0 el
: recigd '
.  ®Press correct keys, o
Beletion ® Move the cursor to the position io be de- @i;u L,:ﬂﬁ} )
teted,
e .| ®Delgle . {bey]
| tnsertion ® bove he cusor 1o the posilion 1o ba i CE e ledlog
serfed into.
® Specily the inseri mode, L
& Pross desired keys.
{Roferance?

Cursor movement
Prassing the cursor keys {0 L] L8105 1 causes the cursor 1o move

a3 foliows:

)

1Cursos position
)
{5
G
iy

wg;”"ﬁ :;'73;‘5&35 _
B g e 2FV2XA RS
T = =
nvalid t position right tnvalid

1 position el {C4
T position lelt
t position el

¥ position right

tnvalid

1 line up [
¥ posifion right {84 Beginning o Bine (A4 1 Hine down {03
1 line up [T}

1 #ine down (B4
End of line { D}

invalid

7y

4-3 PROGRAM DEBUGGING
(CORRECTING ERRORS)

After a program has been created and input, it will sometimes generate
error messages when il s exeuled, or it will produce unexpecied resulls,
This indicales that there is an emor somewhere within the program that
needs o be corrected. Such programming errors are relerred (o as
“bugs”, while correcting them s called “debugging”.

# Debugging when an error message s generated
An error r.essage is displayed as {olluwvs:

<Type of eiror

Syn ERRWH
Siep ?%w%

et Sars umbet wherse
grror was genaraied
- Program sres where

grrof was generated

The error message informs the operator of the program area (PO 1o P9} in
which the error was generaied. It also stales the iype of error, which
gives an idea of the proper countermeaswre 1o be taken. The slep num-
ber indicates in which slep of the program area the error was generated,

B Error messages
There are a iplal of seven eror messages.

{1* Syn ERROR {Syntax error}
indicates a mistake in the [ormula or 3 misuse of program commands.

2} Ma ERRCH (Malhematical error}
Indicales the computation resuit of a numeric expression exceeds
10 an iilogical operation (ie. division by zerol, or the input of an
argument thal exceeds the input range of the function.

(I Go ERROR {Jump efrar)
indicates a missing Lbt for the Goto command {see page 113}, or ihal
the program area {see page 108} for the Frog command {see page

120) does not conlain @ program.
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Ns ERROR [Nesting error}
Indicates a subrouting nesting overflow by the Prog command,

® Stk ERROR (Stack error)
Indicates the computation performed exceeds the capacity of the
stack for numeric values or for commands {see page 16].

(& Mem ERROR {Memory error)
indicates the attempt fo use a memory name such as 7 [5] withaut
© having expanded memories,

@ Arg ERROR {Argument error)
Indicales the argument of a command or specification in 2 program
exceeds the input range (Le. Sci 10, Goto 11).

Furiher operation will become impossible when an error message Is dis-
plaved. Press 521057 or (8740 canc 2l the error.

Pressing (521 cancels the error and new key Input becomes possible.
‘With this operation, the RUN mode is maintained,

Pressing L] or (=] cancels the error and changes the system mode to
the WRT mode. The cursor is positionad at the location where the error
was generaled o allow modification of the program o eliminate the
DErer,

B Checkpolnts for each type of error
The tollowing are checkpoints for each type of error:

() Syn EARCR
Verify again that there are no errors in the program,

Ma ERROR
- For computations that require use of the memories, check to see that
the numeric values in the memories do not exceed the range of the
arguments. This type of error offen scours with division by O or the
computation of negative square roots,

Go ERROR
Check o see that there is a corresponding Lbln when Goton is used
Also check to see that the program in P a has been correctly Input
when Prog n is used.

@ Ne ERROR
Check {o ensure that the Prog command is not used in the branched .
program area o return execution o the orgina! program area.
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5) Stk ERROR )
® Check to ses that the formula s not too long thus causing a stack

evartiow, If thig s the case, the formula shouid be divided into two or
more parts.

® Mem ERROR o
Check to see that memories were properly expanded using “ sl (2 «

" {Delm). When using array-type memories {ses page 124], check
{0 see that the subscripls are correch

7} Arg ERROR ,

@ éhgeck whether values specified by BEsg 7 (Sei} or {ucoe] ] (Fixy are with-
in the range of 0 ~ 9. Also check whether values specified by Golo,
Lhl, or Prog commands are within 0—8. Alsc ensure %hatﬁ memory ex-
pansion using wéeel C1 (Delm, is performed within the remaining number
of steps and thet *ho a2 used for expansion is not negative.

165



44 CUUNTING THE NUMBER OF STEPS

The program capacity of this unit consists of a total of 422 steps.

The number of steps indicates the amount of storage space available for
programs, and it will decrease as programs are inpul. The number of re-
malning steps will alse be decreassd when steps are convered io
memories. {(See page 243

There are two methods 1o determine the current number of remalning
steps:

When fuocg are pressed in the RUN mode, the number of re-
maining sieps will be displayed fogether with the number of
memcries.

Example:

Tuope] £

kD glmiEk

Program | 1§t HNymber of stepns used
] for programming
Memoyy . 26—t noimiber of memories

403 Bytes Freed Numberaof remaining
sieps

D Specify the WRT mode ([55 B}, and the number of remaining sleps
will appear. At this time the status of the program areas can alse be
determined,

[uE (# tyg mode I WRT
cal mods I COMP
arngie [ Deg

dleplay [ Horm

403 Bytes Fiesd-Numbher of remaining
steps

Frog 123488789

Basically, one function requires a single slep, »u tere are some com-
mands where one function requires two ste s,

« One funclion/one step: sin, cos, tan, log. [ L, AR 1,2 3, ele.

= One funclion/two steps: Lbi 1, Golo 2, Prog 8, eic.

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

T Y 4
Vo1 24452%3

Present cursor position—

At Whis time, each press of a cursor key {[(E] or [57]) will cause the cur-
sor to move 1o the next sequential step. For example:

Mgm sigp
TAd 3XA Y,
f9+12KA2"3

The display will show at what step of the program the cursor is currently
located as long as Beddis pressed.
i g #¥4% MODE #%%%
{Haold down)

tys moeds | WAHTY
cat mede [ DOMP
sngie : Deag
display © Horm
Step FO-8 indicates cursor is Io-
cated at Gth step.
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4-5 PROGRAM AREAS AND COMPUTATION
MODES

Yhis unit contains a total of 10 program areas (PO throush P8} {or the stor-
age of programs, These program areas are all uvlilized in the same man-
ner, and 10 independent programs can e inpul. One main program
Imain routing] and a number of secondary programs {subroulines) can
also be stored. The total number of steps available lor storage in pro-
gram areas PO theough PO e 422 maxdmum,

Speciiication of a program area s performed as {ollows:

RUN mode: Press any key from 0 through § after pressing {he [Frogl kay,
Example: PO i) 0 (5]
P8 [eeglis ExE]

i this mode, program execulion beging when (i js pressed,

e ek

WHT mode: Use [T or [ 271 10 move the cursor under the program area
io be specified and pressiext],

Only the numbers of the program areas that do nol yet contain OrOOTAms
will be displayed. " symbols Indicate grogram areas which already
comtain programs,

Exampla:

sy mode [ WRY
cgt modas [ COMP

' stgle | Deg

diepliay | Heorm

40% BEytey Free

Prog 193 679
f Py
Programs already stored in these program areas.

B Program area and computalion mode specification in the WRT
mode '

Hesides normal {unction computations, 1o perform binary, octal, decimal

and hexadacimal computations and conversions, standard devialion com-

putations, and regression computations In a program, a compulation
nrode must be specified. Program mode specification and program area-

specificalion are performed af the same lime.
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First the WRT mode is specifled {8 i7)), and then a compulalion mods
is specilied. Next, the program area is specilied, and, whenlgxtlis press.
ed, the computation mode is memorized in the program area.
Hencelorth, stored programs will be accompanied with the computalion
mode,

Example: Memorizing the Bass-n mode In P2

fuoat] (7] sys mode . WRI | Assuming that nothing
cat mods [ COMP ig stowod.,

angie [ Dsg

gisplay [ Horm

43% Bytwos Fres

Prog 23458700

R pys mods | WRY Speclly P2
gt modes | TOMP
sngie | U4
dispiay | doerm

A4%% Bytetr Fias

Prog BUIBARETED

ee) [ sy: moeda [ WRTY Specity the Base-n
zal moude Bzze-~f i mode,
BB

42% Byltes Fras

prog GIIA4BGTRD

EAE -

As shown above, the computaiion mode will be memorized info a pro-
gram area. g
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k1 Caulions concerning the computation moges

All key operations available in each compulation mode can be slored as
programs, bul, depending on the computation mode, cedaln commands
or {unctions cannot be used,

3

Rese-n mode .

= Funclion compulations cannot be performed,

= tnils of angular measurement cannot be specified.

» All pregram commands can be used.

= Be sure lo include 3 “.4" al the final result culput 1o return 1o the pre-
vious compulation mode when a program execution is terminated. Fail-
ure o do so may resull in a dechmal display or an error.

501, 8D2 mode
= Amiong the functions, Abs and U cannol be used,
« Among the program commaends, Dsz, 2 and < cannoct be used

LAY, LRZ mode
= Among the functions, Abs and ¥ cannot be used
= Among the prograin commands, =», =, %, Lz, 2, 2, Dsz, > and <
cannot be used, '

110

4-6 ERASING PROGRAMS

Erasing of programs is performed in the PCL mode. Fress 45 (3 to spe-
cify the PCL mode. Thars are two methods used o erase programs:
efasing a program localed in a single program area, and arasing all
OrOams,

B Erasing a single program
Yo erase a program in a single program area, specily the PCL mode and
press the [5c] key alter specilying the program area.

Example: Erase the program in P3 anly.

Cperation Display
[ 3 Teys megs : PCL PO, B3 and P9 already
tet mode [ COMF conlain programs,
sgnpte [ BDeg
dig, 14y © Hosm

324 Byte: Fres

Feog o128 4BBETH

KERIRFAIRED sys mads - PCL Align cursor with P3,
c&d mode L {OMP
anagie [ Deg
diapliay ! Hoim

324 Byiss Fraes

Prog P Ged BETH

[&E ] sys mods . FPOL Mumber 3 appears ab
€8l mode 1 COMP ter deletion,
sngle [ Deg
gisplay [ Hosm

867 Byies Fres

Prog 19345678

I¥



[Hgat (1] #nse MODE *srw Belyrn lo RUN mode. "
tys mogs [ RUN
cat mode [ COMP
angle [ Deg
dispiay [ Herm
Step é

B crosing alt programs

To erase &l programs stored in program areas O through 9, specily the
PCL mede and press 59 and then (DR
Example: Erase the programs slored In PG, P4, PB and P2,

Cparation Display
-Dagot] [3] tys mode . POL
cal mods [ LOMP
sagle [ Deg
diapiay Norfm
765 Byies Fias
Beag 123 587
Baiitpi ] sys mods | PO
o cat moge [ LOWBPE
angits [ Deg
dlspisay Horm
427 Hytey Fres
£rog 123456780
émmi@ et HMODE &5 &%
ty: mode [ RUH
cat moge 1 COMP
sagte | Deg
digspitay [ Herm
Step &
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4-7 CONVENIENT PROGRAM COMMANDS

The programs for this unit are made based upon manual computalix s,
Special program commands, however, are available fo aliow the see:.
tion of the formula and repelitive execution of the same formula,

Here, some of these commands willl be used lo produce more oo v -
nient programs,

B Jump commands

Jump commands are used to change the flow of program execulion,
Programs are execuled in the order that they are inpul {from the lowest
step number first) untii the end of the program Is reached, This syste.n is
not very convenient when there are repeat compulations to be perforre o
or when i is desirable to transfer execution to ancther lormula, s n
these cases, however, that the jumps commands are very slleciva
There are three types of jump commands: a simple dnconditional jumr 3 ‘o
s branch destinalion, conditional lumps that decide the branch desing
tion by whether a certain condition s true of nol, and count jumps tha 13-
ciease of decrease a specific memory by one and then decide He
branch destination after checking whether the value stored squals "o o
of ot

¥ Unconditional jump

The unconditional jump is composed of "Goig” and "Lbi". When proge o
execulion reaches the stalement “Goiv n” [where a is a number fren U
through 8}, execution then jumps to "L »” {x is the same value as L.Clo
a). The unconditional jump is oflen veed in simple programs 1o return e 4-
ecution to the beginning for repetitive compulations, or to repeat € i-
pulations from a point within a program, '

Unconditional jumps are also used in combination with conditional ar d
count jmps. '

Example: The previously presented program lo find the surface irva
and volume of a regular tefrahadron will be rewritlen v b g
“Goto 1" and "Lb! 1" to al' ./ repeat computations.
The previous program contained:
EEE S T G N
SR, =0, 2, ¥ A e 3 19 steps
¢ Meroinalter, commas {, ] will be used to separate steps for the sake of
clarity,



O TOROHG 1 10 e enld o w U QEOUFdaE, 80U duUd LI B 0 e Leyin
iing of the program as the branch deslination,

1 this is simply lell the way 1t is, however, the volume will not be display-
st and execution will move immediately 1o the input of one side al the
Poginning. To prevent this ~wation, msefi a display comman.. {4} in
ont of the “Goto 17, 3

“he complete program with the unconditional jump added should look

T ke this: :

Lbl, T, 20 7, = A 1 VT 3, X A 1t 4

f;,2,—5:‘%izgx‘ﬁg,x,&‘da{}mﬂ&% 25 sleps

viow lel's try execuling this program.

*For details on inpulling programs and ediling programs, see seclions
-1 and 4-2.

‘Heacelorth, the dispiays wilt only show compulation result ol

Oparation Display
LR H T3 R . Stored in PO,
Fiklexe] 173.9050808 ?)Ew tength of the
fexé] (17.8511309 00
[exg] ?
7.5[6E] §7.42785793 | The lengih of the
(E5E] : 49.71844555  Sdew7S8
[exe] 7

Lince i?‘se program s in an endless loop, it will conlinue execution. To
terminale execution, press w1,

fuiooe] {1 T7%€es MGDE vee4

tys mode [ RUH

tEl Mmode [ COMP
angle [ Deg

dglspiay © Hoim

Siep &

pEsSIIes e gy zg OF Uie prograis, Dranch gestnations oon ue Jdos-
igrated at any point within the program.

Example: Compute y=ar-+b when the value for x changes each lime,
while a and b can also change depending upon the com-
putation.

Program
e T - A W < 70 T A S
A X, X, b, B, 4 Golo, 1 23 steps

When this program is execuled, the values for 3 and b are siored in
memonies A and B respectively. Aller that, only the value for « can be

changed.
In this way an unconditiona! jump is made In accordance wilh "Golo™ and

“Lbl", and the tow of program execution is changed. When there Is no
“Lil 0" to comrespond {o a "Golo »”, an error {Go ERAGH} is generaled,

¥ Conditional jumps
The condiional jumps compare a numeris value in memory with a con-
stanl of & numeric value in anather memory. If the condilion s true, the
statement lollowing the “=" is executed, and il the condilion is not frue,
execution skips the slatemeni and conlinues {oliowing the nexi “es” "
or " 4",
Conditional jJumps ake on the Inlowing form:

Left * Helational Right State- {“’f‘g* State-

sida operator side ment 4l ment

s w¢ yepresents cairiags relurn funclion (see page 1224
* Anyong can be used,

fne memory name {aighabetic character from A through Z), constant
numeric values or computation formulas [AX 2, D—E, elc.) are used for
“lefl side” and "right side”,
The relational operalor is a comparison symbol. There are € types of re-
fational operators; ==, ¥, &, 5, > <,

Lell sidg = nghz side {ielt side cguals righl side)
Lelt side # right side flefl side does nol equal right side}
Lett side 2 right side {left side is greater than or equal (o right side}
fell side = right side el side is less than or egual 1o right side)
Left side 2 right side {iell side is greater than right side}
Left side < right side lell side is less than right side]
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The "=»" is displayed when [v1] 7 are pressed. f the condilion Is true,
gxgcution advances (o the statement lollowing = if the condllion is not
frug, the stalement following =» Is skipped and exgcution jumps to the

statement Inllowing the nexd "+, " [ " or 4",
' i true
Left Refational Right ~, State- [%1 State-
side operator stds mant | gl ment
i not true ’l\

A slatement is a compulation formula {sin AXE, etel or 8 program com-
mand [Goto, Prog, ele), and evervihing up o the next "+2", " (" or " 4" is
regarded as ons statement,

Example: I an input numerle value s greater than or equal fo zero,
compute the square oot of that value, i the input value is
iess than zero, relnpul another value,

Program
bl b, 0, 7, ~ A LA 2 @, A £ Golo, 1
16 sleps

In this program, the inpul numeric value is slored in memory A, and then
il iz tested io determine whelher it is greater than, equal 1o or legs than
vero, i the contents of memory A are grealer than or equal 1o O (nol fess
than zeron, the stalement lcompulistion formulal logated belween "=27 and
" 4" will be execuled, and then Golo 1 relums execulion 1o Lbl 1. i the
conterds of memory A are less than zerp, execulion will skip the loliow-
ing statement o the nexi " 47 and returned (o LB 1 by Golo 1.

Example: Compute the sum of Input numeric values. f 2 G 73 Input, the
Intal should be displayed,

Program
@, -, 8, o,
Lhi b, o, 7, — A, L A = 0, = Gots, 2, [,
A4, B~ B, L, Golo, 1, 1,
bbt 2, .. B 31 sieps

in this program, & O is {irst slored in memory B to clear it for computation
of the sum. Next, the value inpul by "7+ A" is slored in memaory A by
i mnd s delermined whether or not the value stored in memaory
A pruals zero, I A=, Golo ¢ causes execution to jump to Lh 2. H mem-
ory A does not equal O, Goto 2 will be sidpped and the command A+-B—
B which follows 7" is executed, and then Golo 1 returns execution lo Lbl
i

Execution from Lbl 2 will display the sum that has been stored in mem-
ory B. Actually, the display command "d" is inserted foliowing B, but

The following Hlustration shows the flow of the program:

(A0}

{

Ebil P A
(A= 0}

A= 30G0n? P ALB-B  Golo
(A%

(hiz 1B
(A=0)

] Count jumps
The count lumps cause the value in & specified memory 0 be Increased
or decreased by 1. If the value does egual 0, the lollowing statement 5
skipped, and the statemen! following (he nexd "+, " " or "4" s e -
eouted. The "isz” command is ysed to increase the value In memory by |
and decide the subsequent execulion, while the "Dsz" command is used
io decresse the value by 1 and decide.

Memory contents %0

rown
fsz R%smsrg;ﬁame © Siatement i;é ﬁiaie%ﬁes}i
' G

Memory conlenis=

Memory conlents %0

oo e —y =4
Dsz  Memory name | Slatement {1; Stalement
- A

BMemory contents =0

Example: Increase memory A by ong e isz A
Drogrease memory B by one -+ [Muz B

Example: Delermineg the average of 10 Inpul numertic values,
Program
[ 1 - SR /) NE R S
i, b, 0, 7, =B, .8+, C,
!

Dsz, A, ©, Goto, 1, 2,0 . B 32 steps



o Ihis program, lirst 10 is stored in menmory A, and 0 is stored in memory
) Mﬁmofy A is used as the “counler” and counldown is nerdormed the
i ocilied number of times by the Dsz command. Memory C is used 1o
Aore s sum of the inputs, and so first must be cleared by inputling a 0,
fre pumeric value input in response to *7" is stored in memory 8, and
enctne sdm ol the input values is stored in memory © by "B-+C~C ",
ke stalement Dsz A then dacteases the value slored in memory A by 1.
f ihe result does not equal 0, the {oflowi g sialement, Goto 1 is ex-
douted, i the resull cquals 0, the following Goto 1 is skipped and “C -
7 s execuled
txomple: Determine the  altitude al one-second intervals of a ball
thrown Into the air at an Initial velocity of Vm/sec am:i an
angle of 8% The formula Is expressed as: h=Vsin J {— g?
with g = 9.8, with the selfects of alr resisiance being cﬁsras

gardad,
Program
Deg, [, 8, - T, 1, %, *ﬂ‘af,, A -
ii;i%,iﬁszgﬁiéifﬁ}{, SXKW

T LA 2,.4,; G::J g, | 38 steps

nothis program the unil of angular measurement is sel and memory T is
le U imtialized {cleared), Then the mitial velocily and angle are inpul info
nomories ¥V ariﬁ 5 respectively,
~EE 1 s used al the beginning of the repeal ¢ . _._1w.5 The numeric
< ue stored in memory T is counted up {increased by 1 53}‘ sz 1. In thiy
wse, the isr command s used only for the g}m;}i}se of Increasing the
@ue stored in memory T, and the subsequent jump does nol depend
iLon any comparison of decision. The Isz command can alse be used in
hi: same manner as seen with the Dsz command for jumps that feegusfe
e cisions, bul, as can be seen here, it can also be used o simply in-
wease values. H in place of the Isz command, another method such as
T4 1~7" is used, five steps are required instead of the two for the {Isz
‘} melhod shown here. Such commands are convenient ways of consery-
. memory space.
'i‘,beh time memory T is increased, compulation is performed according
the formula, and the altilude is displayed. i should be noted that this
i ,gfam is endless, so when the required val ue is obiained, (oot (3] are
sressed fg lenninale the program,

Summary?

Command Formula Oparation
Unconditional | Ll » Pedorms uncenditional jump o
jump Goio o {n=natural number Lbl s corresponding 1o Golo

i from O through 8)
Conditionat Left  Relational Hight - Left and righl sides are com-
umps side  operalor side pared. I the conditional expres.

o sion is lrue, the statement afier|
Statement { : } Sialement | =% is sxeculed

- # ool true, execulion jumps o
(Relational operalors: ==, %, | the slalement lollowing the next
>, < B E i or 4
Stalements include numeric ax-
pressions, Golo commands, ele

Mumeric value stored In memory

5 increased sz} or decreased

ifisz) by one_ ff resull equals 0, a

fump s performed {0 the state-

- mest {ollowing the noxt = o £

Statement {‘éf Statement | Statements include numetic ex-
pressions, Golo commands, elo,

Count jumps | Isz Memory name;

ol
Siatement i,,d} Statement

Erzz Memory name:

{Memory hame consists of
singlc  characler fHom  *
theough 2 AL 4, slc)

B subroutines

A program contained in a single program area is calied a "main routing®.
Often used program segments slored in other program areas are called
"subroulines”,

Subroutines can be used in a variety of ways to help make computations
easier. They can be uczd to slore lormulas for repeal computalions as
one block 1o be jumped to each time, or {0 store ofien used formutas or
cperalions for call up as required. :



. . Subroutine
Bain routine -
BG /”“3’ P}
Prog 3 il b
: > P2 > P4 > P8 =23
E / Prog 4 @4 Brog & xé Prog §Z< :
Progd et TR 2 i ~ed J
: Lavel 1 Level 2 Level 3 Level 4

v

The subroutine command is "Prog” followed by a number from 0 through
§ which indicates the program area
Example: Prog 0 «<-Jump to program area
Prog 2 e Jumpr to program area 2

Aftar the lums Is performed using the Proo command, execution cone
finues from the beginning of the program stored In the spesified program
area. Alter execution reacheys the end of the subroutine, the program re-
turns to the statement following the Prog n command in the original prog-
fam area. Jumps can be perlormed from ong subrouting 1o another, and
this provedure Is known a8 “nesting”. Nesting can be performed {0 a
maximum of 10 levels, and attempis to excesd this Himil will cause an
arrof (Me ERROR] 1o be generaled, Altempling to use Prog o lump o a
program area In which there I no program stored will also result In an
error {Go ERBORL

A Golo p contained in & subroutine will jump to the corresponding

LBl # cortained in that program area.

Example: Simulianeously execute the two previously presented pro-
grams to compute the surface sreas and volumes of a regu-
tar pelahedron and tetrahedron,

Express the result in three decimal places.

This example employs two previously explained programs, and the first
step is o input the specified number of decimal places (oo (71 3]
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Now let's review the two original programs,

Regular aciahedmﬁ

PO Kk, 3, ﬁ?m*ﬁ; ZXJMI’;XAIA

2ot A Gi 3 23 steps
Regular tetra?:edmfs
Pl Fix, 3, ,KMAL L3 A, 2 A,

Total: 45 steps

it the fwo programs are compared, It is eviden! thal the underiined por-
tions are identical. I these portions are incorporated Into a common sub-
routing, the programs are simplified and the number of steps required s
decreased,

Furthermore, the portlons Indicaled by the wavy line gro not Bdontics! as
they stand, but il P1 is modified to: ¥ |, 2, +, 3, X, A, 27, 3, +, 4, the
two porions become entical,

Now the portions undetlined by the straight line will Do sfored =0 an -
dependent rovtine in PY and those underlined with the wavy ierze will be
siored in P8,

PO Fix, X0, P, A T4, 30X A 2 12 sieps
=5 S - T O WL 8 steps

After the common segmenis have been removed, the remalnder of the
regular oclahedron formada is stored I PO, and that of the regular let-
rahedron is stored in P1. Of course, the "Prog 8 and “Prog B® must be
added to jump o subroutines P8 and PB.

FO Prog, B, 1, Ans, X, Z, 4 Prog, B . Gsieps
P1 Prog, @, 4, Prog, 8, ¢, Ang, %+, 4 g steps
Total: 38 steps

With this conliguration, exscution jumps 1o program PY at the beginning
of programs PO and P1, three decimal places are specified, the value for
one side iz entered, and the surfage area of the telrahedron is come-
puted. The expression *2X”" of the originaf octahedron formula was omit-
ted In P8, so when execulion returns to PO, “Ang X 2" iz used to oblain
the surface of the octahedron, In the case of P, the resull of P8 needs
no further modification and so is immediately displaved upon return o
1.
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Computation of the volumes is also performed in a similar manner. Afler
a jump is made fo P8 for compuiation, execution returns to the main
routines. In PO, the program ends after the volume of the oclahedron is
displayed. in P1, however, the result computed in P8 is divided by four to
obtain the volume of the tetrahedron. By using subroutines In this man-
ner, steps can be shortened and programs become neat and easy to
read,

The lollowing Hlustration shows the flow of the program just presented.

B . Pg 21
Progh @ Fix3 i 7T— Al < Progh 4

~ A ALY o
”\&‘k
Ans X 2 £ £~/

9‘ & 5
/;ng% cAng - 4
Prisg B pn » | E2+3IXA -e?/

.. x*3 wdd

By Isolating ihe common portions of the two original programs and storlng them
n separals program areas, steps are shorened and programs take on a ciear
conflguration,

B Carrlage return function
With the carriage return function, (B€ Is used in place of i o separale
commands to produce easy-to-read dispiays.

DegiQ-~T: 7=V 7§

LBl Titssr TivHs

B OEXAT-9,BXT*+0,

Goto |

Using the cariage retumn function in the program shown above pro-
duces the following cﬁspt&yig (6] pressed at
GaaV fhese two loca-

g . . tions, Mothing Is
@-Ti1-v:i7—3 displayed at the
L1 1Idlsz T:VXsi | point where[EElis

. 7 pressed, and the
hOSAT=8.8XT7+2, dispiay advances
Goto 1 to the next Hna,

This makes angle wnit setting and looped ogeralions, efc. easier In
foltow,
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« Operation procedure
[wsod] (2] {ExE {Press in place of GI) .
0} = eens) 83 (0 i) (7§ D= Jaed @ 1 i {0 30 Vel B3 (E2E]

* Yo include the carriage return funciion in a program that has already
been input, first press (s to specify the insert mode and then
press(EEl Then, delete the » 1",

Degif—T:!t=V. =5

Lt fTitsy TIVXsl

BOSKT=2,BXT +2,

Gato 1

Allgn the cursor with the * © * following “Deg” and press e [ws] F]
(=) (5] [768) (656 Deg
S M R A P S W
Titsgz FTivxsin §
HTwel  BXT 22,
Goto 1

Deletathe ™ . 7,
{DEL beg

B-T:1=y¥.7-+5:Lbi

118z TIWXsin 5%

Tl BXTET,

Goto |

Align the cursor with the * . * {ollowing “?-+5". As abovs, st Insent
[e5e} and then delete the ™ [ ",

=}~ 2] {5 [ing] Deg

(Exe]{Decl ;T S R VR E
: i $:tsz T.VXsi
nOBXMT-D, BXTIeg,

Bota |

* Carriage retumn can be used in manual operations by pressing s [EE]
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4-8 ARRAY-TYPE MEMORIES

B Using array-type memories
Up to this point all of the memories used have been referred (o by single
alphabetic characters such as A, B, X or Y.
‘With the array-lype memory introduced here, a memory name (one
atphabetic characler from A through Zj is appended with a subscrpt
such as [1ior 2]
* Brackels are inpuf by e Tl and lee (2],

Standard Array-type
memory ISRy
A (o0l c¢cl—-21
2] Altl cl=1]
[ alzl  clol
i al31 clti
£ af4l  clz}

Proper ulilizalion of subscripts shortens programs and makes them
sasier o use. Negative values 1sed as subscripls are counted in relalion
1o memory zero as shown above.

Exampis; Inpul the numbers 1 through 10 into memories A through J.

Using standard memoriss

T, A 1,2, B, 0,3, e, 00,04, =0, 0,

Boes BB, e ¥, 0,7, G, 0, B = H, L,

.= 1 2.1, @, = J 403 steps
Using array-type memories

O, 2 I,ibl, 1,z 4 1, e a2 T 0

sz, 2, 1, 2. <, 1,8, =, Goto, | 76 steps

in the case of using standard memories, inpulling values into memaories
one by one is bolh ineflicient and time consuming. What happens, il we
wani 1o see a vatue stored in a specific memory?
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g WA R

G e L b e S G e o o

Uising standard mamorios
%53 N B B

Z, ==, §,*§,A§A,Z. L 2., B, 4,

Zoe=, 5,0, C, 4 2,0, 4,20, 4

Zﬁw,Sir»hE,A,Z!rgﬁgégFg& .
LT G 4 2, =, 8,5 H, 4,
.= [ 4 Z, =, 1,0,= J 4

@5&3 70 sleps

Using array-lyps memories
TS R DU ST SN W A S I N 3
Golog, | 16 steps

The dillerence is readily apparent, When using the standard memories,
the put value is compared one by one with the value assigned to each
memaoty (e A=1, B=2 .}

With the array-type memories, the input value is immedialely stored |
the proper memory determined by "[Z--1]". Formuins [Z—1, A0, eic}
can even be used for the subscripl,

B Cavlions when ysing array-lype memsues

When using array-typ2 memories, a sub ciipt is appended to an
alphabetic character that represents a slandard memory from A through
Z.

Therelore, care must be taken o prevent overlap of memories.

The relalion is as follows!

YAy 7

ssssssssss

afpi} afzal alof af26! A{27)
gizsl wing eim Blosh Bis}

a0t altl alzr Alsl ale] al5) afsl
pl-ifmiotsirinizl aizieiql afsl

€21 CI-11 €101 CLI Y CL2 1 Gl 3] GLe] ci21) ez} izl ol cizs)
66} 6651 G141 GI-3 61-21 G- 1] L0} 6071 Glis] Gl 6la0) Gi2s)
¥(o) xii xi2) %03} x(4)
vi-th viof v} viz} vi3]
zi2t 201y 2l0) 201 212

-



The following shows O coss ) wWhiCh BIUY-IYpPe HIenbluss Ui ug wia
stondard tormal memornes. This situation should always be avoided.

Exampie: Store the numeric values from 1 through 5 in memories Al1]
i?‘:me;g;h AlSlrespectively.

5, jzéf_bz,i,:étz,w,;gg,mé
-@AGZGGE@? . -

ALYV.) AnL 2.0 401 3.1 4

AL a ) 4 als5.] 44 steps

In this pmgmm, ihe vaiues 1 thwough & are stored In the array-type
memoties A[1] through AlS] and memory C s used as 3 counler memory.
When this program is executed, the [ollowing resulls are oblalned,

Operation Display
Fei o]
{exe]

[Exe]
{exE]

LRE

o

L e | L0 S e

Az can be seen, the second displaved value {which should be 23 in AJ2]
is incorrect. This problem has ocowrred becouse memory A2 s ihe
same as memory O

A s i [ £ F
af1t alzl afzal af4)] als]

The conlent of memory O [A[Z) is decreased from 5 1o © in sleps of 1.

Therelore, the contenl of memory A[Z] is disploye ™ o5 7,
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W ADDHOSHGH U LI BHAY-IYDE MRIRGNes
It is somelimes required to lreat two diflerent types of dala as a single
group. 0 this case, memories for data processing and those lor dala
storage should be kept separate,
Example: Slore data + and y in memories. When an x value is Input,
the corresponding y valus s displayed, There will be a {otal
of 13 plecas of data.

Example program 1

Memory A s used as the data control memory, and memory B is used
for temporary storage of the x data. The r dala are siored in memories
Gl imemory DY through G158} memory B, and the v data are stored in
memaones C[16] {memory 5} through C[30] {memory ZI7]

1, & ©, Delm 7,

Lbi, z@:i?%cm}

7, G LA+, Liﬁ

%az?A, DA, i‘ &%,G{;iae Z, 1, Goio, 1,
Ebl, 2, 0, E, 5, =4 ., 7, - B !

B o=, 8, = Goo &, [,

Lol, 3, .8, =, C, [[A ] =, Golo, 4, ©,
sz, A, 0, Gote, 3, 7, Golo, £, 1,
tbl 4, 1, C LA+ 1,51, 4 Gota, 2, 1,

Lol 5 : 88 steps
in this program, memories are used as {ollpws:
xdat_a
clil clz] cl31 cti4] cisl clis)l ©i{7] cis}
£ E F G H i oJ 8
cial chol oyl ozl ci3] cltel clisl
L LY M O # 4] 24
v data

ciie] ol clwal clisl clzol ¢z cizzl ¢yl
5 T U Y W % ¥ z-

Gfea]l cizsl cies] clz27] clz8]l ciz9 ¢ {30
Z{V)y Z(2) Z(3) z(4) z(5) z2{6) Z(7)
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Example program 2
The same memories are used as in Example 1, bul two types of memary

names are used and the x and y data kep! separate.

1, A [, Delm, 7, !,
bol, 1, 0, 7, =, C AL L,

sz A, o A, =, 1, 6,5, Goto, 2. ¢, Golo, 1, I,

Lhi, 2, 1, 1, 6, ~ A, 7, -8 .,
B =, 0 % Goin, 5, |,

ibh 3,5 B = [.A 1l = Gaia g,

Osz A, ¢, Golo, 3, 0, Golo, 2,

Lol 4, L B8 LA T, J Goto, 2e T,

Lol 5 47 steps

Memories are used as lollows:

xsiata
citl clz] cl3) cf4] cis] cisl cl7] cis]
£ E F £ =] § o ¥
cigl clial cint] ol chizl ol4) ciisl
L M H o g 0 R

y dala
Rt ml2} mri3) wri4) mis) miel nmi7] mie}
S T U v W ¥ ¥ z

ris] miwe]l aliy) Al mlial ali4] amits]
ZOV) 202y Z(3y 7244y z2{8)y zig} 7(7}

In this way, the memory names can be changed. However, since memory
names are resiricted to the lefers from A through Z, the expanded
memories (v 11 can only be used as array-lype memories.

* The memory expansion command (Defm) can be used in a program,

Example: Expand the number of memaories by 14 to make a lotal of 40
available.

Detm, 1,4, &,

izg

4-9 DISPLAYING ALPHA-NUMERIC
CHARACTERS AND SYMBOLS

Alphabetic characters, numbers, computation command symbols, el
can be displayed as messages. Thoy are enclosed in qguotalion marl s

{ b [Prog] ).

B Alpha-numeric characters and symbols

@ Characters and symbols displayed when pressed followinglurmd ;
Lhkm ow,np b s;)af:e

CEVF G OH LS K L, M, N,

L5 T, ULV, W XY, Z

ers, symbols, calculalion commands, program commands
,4.5,86,7 8B, 9,
R o s £ “‘”%" X e

&
‘ﬂﬂ"wﬁs‘ﬁg _{:?:3’*
o
”’"'m
s
=3
r:

We::r‘

LC.D,E,F,dnb o
Meg, Not, and, o, xor

Fol e ¥048s oo
e ﬂ'fﬁff luout} (31, fwui fuope} 53, ® fsmis] fanoi] {5 i1y

L4

“ Al of the above noled characlers can be used in the same mranaer
the aiphabetic characters.

in the preceding sxample requiring an inpui of two types of data [, 4
the prompl *7" does nol give any information concerning the fype of ingal
expected. A message can be inseried belore the "77 1o verily the type of
data required for inputb.

Lbl T, D, 7, = X 0 7 =Y, DL
The messages "X=" and "Y=" will be Inseried into this program,

PP B
i-«bip ga A ’X‘ e s ?Fwi Xv :#
st B3 -

,fﬁ'g = 7, h P

L

&

el

gl

s



HOEIEERRYES WIC HNLIUUL 0D DLW S0, WIS oMY 15 6B Bl b,
{Soutming thal the program is slored in P1)

1 [ X =1
101exi] Fy=3

H
i

Messages are also coavenient when displaying result in program com-
putations,

Example:
Lo, @, 1, N = T T e B e O
G- AL,
Lol ¥, ., C,+, 2, C, I, Frac, C, #, 0, =, Goto, 3,

S dsz A, DL, C = b = Goto, 2, 0, Goto, 1, 1,
bt 2, 1K =" 4 A 4, Goto, O, 1,
Lblh 3, 1N, G0, 4, Golo, §

This program computes the x power of 2. A prompt of “N=7" appears for
data inpul. The resull is displayed by pressing (] while "X=" is display-
ed. When an inpul data is not the x power of 2, the display "NO”
appears and execulion returns to the beginning for reipput

70 steps

* Always follow a message with 2 4 whenever a formula Follows the mes.
sage.

Assuming that the program s stored in P2

iog} & [ene | 4 ON=1

4096 | xe] | ==
- fexg] 12.
{exel - | N=?

124156 1 HO

{Eeel G ON=7

512 [exe] ( ==

{ExE] 9.

130

5
SET

LIS Byl gl 10 Chalalipds afg GiSiiayed oy BwWO HOOS. el
alphabetlic characters are displayed a! the end of the bollom line, the
entire display shilts upwards and the uppermos! line disappears from the
display.

(B § 1 23445
168,
852=87
“ 765,
968+125~65
1028,
Prog B
{£xE) p 123+45
168,
852~87
765,
G6E+125-65 5
1028.

Brog O
ABCDEFGHIJHKLMHNOP

| Aligr a whils

168,
852~87
765, |
 968+125-65 j
1028, |

Prog B
ABCDEFGHIJELMNGE
ORSTUVWEY Z

!
I
é

¥

e R T
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'4-10 USING THE GRAPH FUNCTION IN )
PROGRAMS '

Using the graph function within programs makes it possible fo graphical-
ly represent long, complex equations and 10 averwrite graphs repeatedly,
All graph commands (except the frace lunclion) can be included in pro- :
grams. Range values can also be wrillen into the program.

Generally, manual graph operations can be used in programs without
modification.

Ex. 1} Graphically determine the number of sofutions [real roots! that
satisly both of the following two equations.
Y=gt g T P4 i 4 B0
g =100 30

The range values are as follows:

¥+

bl

fangs )
¥Emin i1,
maw{§
set g,
Ymin =128,
L mazl 58,
s 58,

each other by commas "¢ 7

First, program the range sellings. Note thal values are separated from ) §
Hange, {1 1. @, ¢ .1, 8, ¢ .2, 5 (=1 1.2, 0. 5,15 0, .5,
o

Next, program the equation for the first graph. _ J
Graph, X, o, 4, ~, X, 2,3, —, 2,4, X, »?, -+, 4, % -+, 8 0 1

Finally, program the equation for the second graph,
Graph, 1,0, %, ~, 3, 0 Tolal 49 steps

the Hrest gguation,

Range —10,10,2, -
§20,15¢,50

Graph Y=xXs*% 4y,
24X F4NFER
Graph Y=|{@X-30

132

The following should appear on the display when the program is e .
eculed: T

{Preo] O €xt]

A AT can be inpul in place of thy [§4] key operation affer the irs

equation to suspend execution alter the first graph is produced. 1¢
continue execution 1o the nexd graph, press|Ex}

-

The procedure oullined above can be used 1o produce a wide vay L
of graphs.

The library at the end of this manual includes a number of example
agraph programming.

o ety
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PROGRAM LIBRARY

{Prior {0 use?

® Always check the number of remaining steps before altempling io
store programs,

® The iibrary is divided into two parls: a caiculation section and a
graph seclion. The calculation section shows only answers, while
the graph section shows whole displays.

# To make programs in the graph section easier to foliow, + is used
o inmweale carrdage refums. The [Exe] key should be pressed
wherever + appears {+ does not aLzear on the display)

® Press the Graph key whenever “Graph” appears within a program
{Graph ¥ = indicaled).

®:f il is necessary o specily a calculation mode (e.g. Base-n, 801}
in a program, be sure 1o specily it after pressing jwat] [ (WRT
modeal
Then start programming by pressing [exe]




FﬁQGRAM SHEET

CASIO

1 Pragram foo . E o
Prime faclor analysis E i

Dasciiphion
Peatne fectirs of arintrary soesitece wmlogers e prodaced
P B om ool BFY
prome semboss are profured foom the fonest value Bl SERDY ks dhisnheved an
Bl wansd of sl fabags iy
Whoeriww b
e bs ey B Foamd By ! socvesstve sdd mestbers ¢ = 3 POV R U TN O 13
ehueh For el bnafudity,
W bere of 5w o potie Dattor, o, Smy, ff bosesumed el S o popented unbi

v 417

Exarmple ey

POALAETHE S LW K R G s T W JHIEE
43

SHTES DRI R AR ARIT MV RV
| preparation and operation

® Stove the progiam wilien on he rest page
 Erocyute the prograsy 55 shown helow i the RUR mode (oo (e

i hodeia

fao] (2

Program

Hur he

Moles of stope

_Ma:§

Fun

oS B

bt

Gefo

bl

Py |

s,

i

hoaibesaduasafase fruoafoann

L5502

DAl

i

&

DGoe !

Gaa?

bd w;w;w‘m N

Lot

fied

Lbi

i

oS R e B

L

E

Siepg Key operation % Bisplay ElStep Key operation Display
Vo EeE M In| T TRy
| Y = S 73 N v =
I A L1 N I
; ol END | 14| 0765421 [exe] a.

LJ M 7 Mwé,_}g v e e ”m&gjﬁf ww,mm_m_..__..éj

t
S U P
£

ok %? fyEp

IOV SV SO H—

E}

A

)
[

Exel: 3.4 18 ﬁ{jﬁf;ﬁ;i)x?wzt
zxif 5119 E¥£,J END

Z
3
4
5
6 fzcﬁzs&mg& [@5}
7
a
g
10

[ |
Exe] (A 74) 3607, | 20 §

secoﬁésl

ol p R U

G o A NS -

Memory contents

=imiw | olel»

oy

B | e e | ) e

imlwmiRID O |

136

P T T T

13




Pratdians o L i

R 4,53

Bl

: Progeam fof  Hn
Giroalest comMon Measwe

Frogram

Notes

Hurnbes
@ dems

[HEbe) 21

{ Doseription :

jntegers 6 and &
For bl b} <10°, positive values are taken 33 < ioe

vepyiew?
ng= max {al bl
= min el bl

ey

"ﬁs*ﬂk-’?mi LT

1w, # 0, thén the greatest common measure {c) will beau-y.

Example ¢iy 33 €3}
Whea & =238 s = 23345 & =522057
¥ =374 b =8135 b =320B1 37866
H i i
£ =34 ¢ =1015 ¢ =098

| Preparation apd operation
® Siore the progiem wililas o0 The next Dage. .
& Exacuis e prontam &% shown Delow in the RUN mods [fannd £1),

Euclidean general division is used {0 determine the grestest common mrasure for fwo

Sstep:  Key operation Cispiay Siepl  Key opetation

Display

1 [Progl 0 [EXEJ A 7 i1

238 [oel B 7 12

374 [ex] 34,113

23345 81 15

¢
3
4 Xl AT 4
5
&

9135 10151 16

; X A T 17

522952 B 18

S siuniarees [Ex 998, | 19

1L 20

138,

Pfeit 1§ i " LAl " iy imia s igi®iy iz 15
S - A A N R D T T R O A 17
Ilapstai—ial tlapipi-igt i 1 1 1 F
A1 B AL iGael 20 I R 3*
A e 5
Glie:i 2 o0 M=k { Cw: (AL EIBI) KB i= A 61
Plyieic o ¢ . 65
Bigim= @ imion: 3 1 1 Pob 7
5iBi~ Al:ici—=:8 [ G 2. P 83
Wikeii 31 i Bl Gl b L L I %
1 : : S Pt
12 : P ¢ T
i S R S T T
s R 5 :
i S a— : §
5 -
20 Cr P z f
21 T T : % ;
2 T T i
% : P :
7 . L
2 P
A @, #y H G ¥
Zis b, n i P W
@
éc tiy § Q
g? K R
%”E L 5
ZiF M T
G N U

139



PROGRAM SHEET

CASIO

He
Definite Integrals using Stmpson's rule 3

Paogham for

Description

8 A
2&! f)dz = bty ust Y aed FE gt e Pyl
&

h P SE——

T Em

The right hand portion of she above * uation 7an e transformed a3 folfaws

& -
i ﬂwg’gyﬁ* %fiyzwa*zlfh}“yui

§
bet fiz} =TT

Ezample i a=0.b=F, Zm =10
H
w[f b g =07851981537
8 & 4§
(2yam2 =5, dm=20
%
s f g, = 02662526769
g ¥ &%
Freparaiion and oparation

# Stors the progesm witten oo the niaxl Dags. 7
# Exgeute fhe program st shown below In the BUN mode R T

Step ey pperation Diizpiay Step Key operation Disptay

At 1

sl 0[]

ole)m? - 12

s [exe]

eM 7 13

$.78529815835 | 14

10 e

A7 15

B ¥ 16

2 [5)

a7 17

5 [ext]

B.266252676% § 18

20 [ex]]

9

%mgmiwmwawmm

20

AR R

L e

R

e

No.

Holos

Harntser
of sleps

20

27

4

54

Lhii

&3

P N : : : 74
g4 iDi=1aG Progt v C 1%l : - 83
P00 i D el O : 97
i I A ] : : 104
%?{3 Y Progy 5 e B e D} 157
Gipixir i34 1 L T 155
TIET P 125
B, A
) P1: i i T
EZ? EE B £ AR 4 “i"’?:PM [ - B 13

14 . Total 136 sinpy
pat L
71 1
22
px :

Tl TNE G TN | P D
=l IFEls

Memory cunlents

m Ehabr of pepetitions]

P R

3

I

~Siwiwm D0 : !

14°

W m s



CASILJ

»
PROGRAM SHEET

N,

Progiam ke

£ e Y transformastion

Ho

Desciption

. 5{‘
By

Rg

iy

By=1200
Hom a7 (01}
By=8I{1)
Proparaiion and operation

§ Example

1} b ¥

- B8,
B+ Bov By

By By

[ Do S
B+ Hys By

Eg’ﬁ;

M’Rg@'ﬁg%iﬁ

# b
g : % R,
: Hy
B
e
il nnirinins.
€

[ S

By i,

RZ.W Re

Hels+ HsRe 4 Bk,

. HaHy+ Bolg+HeH,

 RyRyd Rofig # ReRy

By B

(2

R, P00
Bo=15000}
B 220401}

& Siovg the progrem weilten on 1he next pags. .
# Exccuts he progism et Shown below in the RUN mode (GG

3

fichd (21

Program

Molas

Humber
d sleps

Siog Key oparation

Dlsplay

Slep Hey operation

Display

i [l 0 [E]

DYt ¥-0igt

i (o]

De¥ g, ¥y-pl27

4 Bzl

By 1

2 2 [oxe]

Hde=?

12 {exel

4?@

A=}

13 100 [e2]

HS= 7

R 3=1

14 150

Fge=1

H 4=

15 220

ol

16 £xE

Hi=
466.6666687

B 5=

2
3
4
5 62 [ixt
: _
7
F

]

27.33333333

lext]

H G

07 ]

A 2=

31R1818182

| R 3=

G.O978723404

189,

H

wMemory contents

flemt v i et = ipimiy it i i, iy ieinili2 %
EA IS AT N TN T T T O T 2
JiMi=02 %G 2! iKRIHIT e iga §] 3
ol I LTI et U VLS Bl L. 5 NE I N SR N WO 4
sl " iRl imimigiatgi 1 ¢ i i 57
Bl"imi3imicigieigi: 4 !
2iAai4isivicieipgl s 44 b ¢ 69
Bl iR 4 imi"l giaiRipieio: 47 8t
gl iRl i=i"tdipiXiCi+iol 4] 43
0l “ipigim:" dia XKiC +iD] M 105
N . 108
IR 1
Bl iR d:mi" G =g Lt 12
it iacs imie iy ietpr sl P b 12
P ipigim iy ie il t 0 E 134
6l EIXK F i+ fFIRXIGI+TIGIXIE — M 152
NI I 162
Bl " imizie i 4iHi+ G 4] 1 1 3%
19, " IR i3t giHie g 4dr § 1 ¢ 17
) I T R N N N O I T 864
a SR N N N N T O S A O
22 P .
23 P s P
2
2 : 3 P P
% PG Fr L
27 : .

Y

B,

b

pachs

Rafst Byl b B,

& | e

Ry

W

5

i ]

R;‘f‘ Ky By

e -

By

el

R

#e

For jedgement

Sl it w o]

142
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CASIO

PP

PROGRAM SHEET -

§ Peogram for Mo,

Minimum loss matching 5

Gesrntion

Cabrulate W, snd By whivh match 7, and 7, with loss mimamized. (2,57,}

Brei gty
Ly et £R, =l

By Zc¥ !"“’gi” Rzmm{lw

Minimum loss

i Exgraple

i Preparation and operalion
& Seowe the program: wiiien on the nexl page. - )
B Ergcuts the progiam &8 Shown betow in the BUN mode (00N

o

fr p
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Progeam ot EHa.
Cantllever under concantrated load &

NG,

Program

Notes

Desciiption
E © Young's modulus {kg/mm'}
oo kit moment of ineriia Lmacl
@« Distance of roncentraied load

from suppori {mm}
I Lead Lhgl
x ¢ Destance of point of inierest fram

I

N

the suppurt Lmm)

Defioction p Enund, Anglc pf deflection ¢ 7). Hending moment b {kg » mml
@t >r >a BrrZa

LGN g Pa
¥ e TR, ¥ =gE e

By Pr

5 L3 e PRPCT I DA S
£ W Ean { ZESEE 5 =ian *irzﬁ ir ia}é
= 0 {shesring toad Wy = 0}
£ o= 4000 kel o’

s EF e H Fo s 0¥
| Example BE = P Ly ~p] fshearing foad Wio = P}

Fo 5ommt What are deflection, angle of dellection, beading mo
z = 3 mm

F= Zhg

| Preparaiion and operation

# Siofe the program wilian on 1The Aesl pege,
# Execuis the program 2% shows balow in the RUM mode (RG0D [T

ment sad shearing load st s =25 mmand 2 =32 mm 7

Stepl Koy apsralion iHsptay Step Key operalion Dispray

i E =7 ] el ~16.

4000 fexell 1= 7 12 EXE]f X = 7
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i4 Ext ~§.85

i
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2
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CASIO

PROGRAM SHEET

Brogram fo

Parabollc movement

He.

Deserintion

Example

.
T E
o

bninial velocily Vo= 130 Im/see }

initiaf angle 3 =25}
Height b = 0 {m)
A sfsec}

& = {Vy eas a) et

£
g = (Vg sinadg ““ﬁszgﬁﬁz

¢ =08 [mis?)
Ve {mfs]
2 {7
At feeed
B Iml

Plod the trace of movement in infervals of AL

Preparation and speration

& Siors The progrgm wilies o the sey! pags »
® Eaecuts e progiem 83 shown betow In the BLUIN mode (MER[M)

Step

ey operatfion

Bisplay
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f o B Lo Mo,
Mormal disteibution 8

Descrplion

¥
Otaie sormat distribution fupction #1003 {6y Hastings™ best approximation}.

m}=f* bz

-
"

i
#i “fégi?r 2

£
?uié“‘w”m .
RIS E S o TR PR AP SCLE RN LE SYICLE N
P =07316419
Cy=031038153
€%~ 6.356563782

€y L TRE4TEIT
Com— | B21255978
Com 1330274429

Exarnpis

Calculaie the values of # U} at r w118 and x =07

Erpparation and operation

W Hiors ihe program willpn on the neid pege.
® Exatuls the progam a3 shows below In the RUH mode (ORI}

Siep Kay operalion Display Slep Koy oparalion
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[
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CASIO  PROGRAM SHEET

1 Presgraen fop

B
Clrcle and polnts of fangsncy ’ g

4 Descriplion

¥ Circle formula
¥ £ +$‘ Fomgpl
Formuls for tangent lines pas-

sitg ihrough point A [ v}

gy =mir -z}

¥ m % the iangent Hae slope

: Erample

{HOTE)

Biraw 2 line from point A Ir) ¢’} to & circle with radius v, and determine the slope m
and intercept b iy~ mr 'y Alas, read the coordinafes of the (angent using the trace

function, and use the facior funclion to magnify [Be graoh.

g o
el E w and b are determined gsing ihese values,

y el

e pe2y’ penergtes an Ma EREOR

Breparation and operation
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Key operalion

Bisplay

0 {exe]

Prog O
x2+¥2$gﬁ
R

1 [ExE]

ah
./

(EvE Preg @

3Lz
2{exg]

done
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Beogtam for M.
' Clrcle and polnis of tangency 3
Step Kay operation Display
{exel
<\”’ |
: N
szé =
Ye=7
2
‘ gone
6 done
B4 s
{Exe} 0.3169872581
- Disp =
[5R 2
: done
doneg
M= :
! $.3168872881
£ e
[EVE] 1.040038106
- isp -~
wég -
G.2169872981
B o
1.040038106
8 TRACE?
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NO=0
| ?
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Progeam tof Ny,
Clrele and pe'-te L tangency g
Step Key operation Display
HET
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?
@
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B o
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(ExE] 4
&
done
i1 e
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LHULY G pUD Wi Gl iYLy : y : uircle and points of tangency | g

Siep Key operation Display ‘ Step Key operation Display

1 Lextl . ~1.549038106 [exE] ~1.549038106
: TRACE? & ) TRAGE?
: YES=1 _ YES=]
e NO=0 , NO=D
T 17
7 ¥
i : i
TRACE TRACE
? - Llsp = Factor NIN=7T
(T (o) - | 4 %
f
/

14 | | _w””ffﬁ%\ ! 18

~

/

£

meéég

(2]~ £ HO=0
7

/ H
.5 i 9 TRAGE

LA Factor NIN=7

7 4

/| ‘ done
X=0.8 END

Al 5

g
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CASIO  PROGRAM SHEET ,

Mo,

16

Brooram bor He
Botslion of figures 10

o e e e e -

Descriplion

¥ Conrdinste ronversion lormula
froyse il oy
=g eosf ~ysin f

= sinf by cosd

i - ®

Deaw g figure that represents  degree rotation of 3 irizagle

Example
Draw the Hgure of the frigngle (4 (2, 0.5: BB, 051 C 15 1.5) rotated 457

ANOTE)
= The hiinking point can be moved using the cursor kevs
= To terminate the program, presg the (AT | key during graph display.
® A frizngte cannot be drawn if she converied goordinates (£ {sed the value of 2 to

53 exceed the presel range yalues

& Sioes the Drogism witten on ihe nen fege.
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Program

Noles
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A for
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D
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-
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NEEEEEEEEE R - = e
Bty iy =ity it el K
Wi £, D F 4 i e 132
35'&&»«:&@ DY el F el oo san
T IR : . Tt
g Eérrég TR A L, o8 me. P T . LD ¢ z;\} e

Slme

A

& P K 'y

E ¥y L g,}

BMemory contenis
R RS ]

[

G I;g H

G b | Gt 1
b Euy

@

et
£

Folal 272

[y
£

'

Gt
GFE G

160




Rotation of figures 10
Step Key operation Display
Fiog) O [ERE] ) Prog @
(X1,Y1)
' His=?
H
2]
.5 [exE]
Z
o
He=2
EXE (X1, 71}
Kis==1
2
¥i=7
3
@.5
gone
(r2,v2]
N
& [Exe]
0.5 [Exg}
4
Fexd

. Rotation of figures 10
Step Key operation Dispiay
ERE (X2,¥21
£2=1
&
Y 2=
; 2.5
done
(X3, ¥3)
X3=7
4.5 [gxg}
1.5 [E2E]
]
&
X;mi% E 5
(5]~
{Set the value of z 10 53
? e
{;A.
K=l
[ExE
a
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Eiz 6 gty b4 8- 6

Progeam o

P M

11

12

=N

Rotation of figures He
Slep Key operation Display
(ExE] {X3,Y3)
X 3==?
4.5
¥ dem?
g
1.5
dane
doneg
ANGLE Deg?
45(exe]
10 /

Repeat above procedure from

sten 8
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U § 8 s o €

Frog e o
Graph vardatlon by parameisrs

He.

11

Damped vibralon
£ed € o {Overdamping)
T & AL

Py b ETRY

. EE A 4 Q?g

y &‘&”i@?ggtﬁ
s:g_._ 5)2

FO. N

L1
gi_

fui & =a {Critical damping}

PESTITIIPE A ST FRe

(id 8 Ca Flamping vibe ation}

. § ooy e e gy P
goag s atei | é“;lucgwm_,; S T TICERErE R,
Py

i Bramply

mebeys:
{the =103
o= LD

o E5

e =072 f3he =402
w =02

rgp=2

g w (hG

¥g= —2

vg“’g i'g=§‘5

Preparalion and operation
# Sioe the prondam willen on e ol fags.

s = {18

Desw 2 graph of the damping vibratlon that possesses the [olivwing pars

Notes
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Program for o,
Graph variation by parameters 11 -
i Step Kay operation Display
[Frog} O [EXE] Prog O
EPSILON=
.1 [ExE] @1
Ha?
Y siea i.5
K=t
2.5 [ExE] 8.5
Y ==
1iExE]
2 3 f\ 5/\\ ATA
Ej (Vi
v
o gg’ﬂ?ﬁ@j Frog ©
EPSILON=7
0.2 [exe} B.2
W=7
4 .
0.2{ex] 0.2 .
K Q==
2 [exe] Z
Y{i=7
pote \
4 i

168

Lt eiie s

L i

Frepgtan for .
’ Graph variation by paramelers " 11
Slep Key operation Display
{Prog} O [ExE} Prog @
_ EPSILON=T
0.2 [Ex¢] @.2
5 SR
.18 (6] .18
XOe=1
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Y e 7
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Frogsam Wy

Hysleresls loop

E¥4

Description

i {?xf;‘s;;n:eﬁéa fiux M

density)

/
._.,IE.._MM.....M»

g Pibbagnegic dectd)

Soft magnelis subsiance

Exampig

K

¥

2 When 2 forfomagneiit spocimen 15 sus
sained i p magneii fickd, the specinen be
comes magnetized. The B 3 refationshep can

by represented by 3 hysteresis cusve.

Ferromagneies sulistante

Hysirresis curve of sofl mignetic mateyiad

Preparation and opsfation

& Sipeg the ;j(cy\mm w;ssten ooy khe next page.

fomyyr
£ Humbier of data Hems 1 H
" Huinber uf data iems ;
B 1 ia e i oo

C i}

£ ¥
14 W

e b

B L

R VA
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I3 Bt
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Ciameetr of data Hems 1Y
e Mumbor o diis sems 1o ihr

msan fowge 12

" Withis 24 dats dems
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B Y

bii} ZE”{E}
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hE"éro«;r;.-v‘v‘sEexwﬂ . Mo
Hysteresis loop 12
1 Step Key operalion Dgplay
[Foa] ) [ExE] Prog @
NO., OF DATA?Z
1
M‘.‘E?&}jﬁ Prog O
NGO, DF DATAZY
17
5 MAIN LOOP
O, OF DATAY
EQ@E} Prog @
KO, OF DATAZ
17
4 MATN LOOP
NO., OF DATAZ
12
N
HEEE
0.5 [ex]
/
4

172

o

R

T e eI

Frogrars ot M
Hysteresls loop 12
Siep Key operalion Display
fExe]
.0 (Ext]
0.86 [ExE) /
5
Input data in order,
g
[ExE} -~1.,33
don
Mo
. -
7 Be=?
-1 .4
don s
END
s
8 E — /[/ .
M’/
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NG 13

o Fiogisas bl

[$1s]
Hegression curve E

Description

¢ Logarithmic fegression curve
Begression formula
mcEtydark- Thar-Ey

B Sarf—d iy

i+ Expunentisl fogeession curve
Repressisn fprmoin g =A™
_#Elrieyi- o Ehay
B daie{yry
FZ oy B % p j

e[ 2

it Power regression curve

Hogrossion formada y =% g*

IR

s o (X hne

o oy ol e

“ Sew papy 176 fur an vaample

Preparotlon and oparation

y = A F Hlax

_wEiar g ke Tl - Elny

B= < =L

& Sioee the program willten on the nesl page.
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CASIO  PROGRAM SHEET . | No. g3

H
Froqrart fof Ko, el [MODEH {7 Program Hptos
Begrassion curve 13 e — ? , Mg

IEE

Exampis

f
el S
@

3
3

[ 9

Bo B o]

il 271 561 95|38 1B023.2.20991378

wi I IREL2B 230 IT7H 1200102 B2 40 =

g
W - I B s B Y

1
5
3
Perfurm exponestial regression of the {oflowing dats :; Ggi@é . 5 W .
- 5
&
s

Diraw an szponentisb regression sorve. and use the frace function 1o estimate the

&
walve for y when X = 20 Also, oblain the vatues of A and B of the regression for 5

ks, - 35

b (B | OY
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Hegression cumve

13

MEgighbivg Luivo i v
: Sie?}g Key operation Désﬁgy )
| et o e Prog O
(Hlange seifing check] il Range OK?
: - Disp ~
1
Set ¢ange values.
fng] Range
=il 10 AXmin . —~1Q
5O {exe] max B
2| solem sciil0
(1] 10 {exe] ¥min:~—1@
55{Est] max  BS
10 sel 1@
a8 Frag O
fexel Range OKI
After data inpul s complels, BATA IH ~END-
4 | press thefsc) key and ex- AC—~Prog 1 EXE
ecule the program in Prog 1, ¥
: Emzéﬁié B DATA IN ~END-
35.6 [6xg} AC—-Prog 1 EXE
iz
2.2
§ Yy o?
35.6
2.2
- Oisp =
178

Step

ey operation

Display

) DATA IN ~END-
AC—=Prog | EXE
b S
5 2.2
Yo7
35.6
2.2
b S
input data in order.
&
I 6.2
28.9
X7
7 37.8
Y3
4.0
33? & 8
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e
g #®
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Ferysarn for
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