GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE
U.S.A. (nct applicable to other areas).

NOTICE

This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instrue-
tions, may cause harmful interference to radio communications. However, there
is no guarantee that interference will nat oceur in a particular installation. If
this equipment does cause harmful interfarance to radio or tekevision reception,
which can be determined by turning the equipment off and an, the user is
encouraged to try fo correct the interference by one ar more of the following
measures:

* Reorient or relocate the receiving antenna.

= Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on a circuit different from that to which
tha receiver is connected.

+ Consult the dealer or an experienced radio/TV technician for help.

Caution: Changes or mediicaticns to the product not expressly approved
by CASIO vould void ihe user’s authority to operate the product.

€

IMPORTANT!:
Please keep your manual and all infermation
handy for future reference.

@

Batlerij niet weggosicn,
miaar inleveren als
KCca

X

CASIO ELECTRONICS CO., LTD.
Unit 6, 1000 North Circular Boad,
Loncon NW2 74D, UK.
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1 Handlmg Precautlons |

« Your calculator is made up of precrsron components Never try to lake |t apart

. Avo1d droppnng your caleulator and subjectmg it:to strong |mpact

. Do not store the calculator or leave it in areas expos d‘to h|gh temperatures or
humldlty, o large amounts of dust: When exposed io'low tem eratures; the calcu-
lator- may-require more time to display results-and may ‘everifail to cperate. Correct
operatron will resume once-the calculator is brought back 1o normal temperature

- The display will 'go biank and keys will fiot: operate durlng calculenons When you
“are operating the keybaard, be sure 1o waich 1he drsplay to make sure that all your
key operations are being performed correctly

. Heplace batterles once every 5 years regardless -of how much the calculalor is
-used during that pericd. Never leave dead batteries in the batlery compartment.
They can Ieak and damage the unit. - .

« Avoid using volatile liquids such as 1hanner or henzme to clean the unit. Wipe it with
a soft, dry ¢loth, or with a cloth that has been d|pped ina solutlon of water and a
neutral detergent and wrung out.

+In no event will the manufacturer and its suppliers be lizble to you:or any other
person y for any damages, axpenses, lost proirts lost savings or any other damages
" arisirig out of 18ss of data and/or formulas arising out, of malfunction, repairs, or
battery repiacement. The user should prepare physrcal record of data to protect
against'such data loss.

- Never: dispose of batteries, the liquid crystal panel ‘or- oiher components by burn-
mg them - ST e

+ When the “Low batleryl" message appears on the dlsplay, replace the mam power
“supply batteries as'scon as'possible.”

+Be sure that the power switch is'set to OFF when replacing baiteries.

« If the calculator is exposed 10 & strong electroslaliocharge. its memery contents
may be damaged or the keys may stop working. In such a case, perform the All
Reset operation to clear the memory and restore narmal key operation.

- Note that strong vibration or impact during program execution can cause exacution
to stop or can damage the calculator's memary contents.

« Using the calculator near a television or radio can cause interference with TV or
radio reception.

- Befare assuming malfunction of the unit, be sure to carefully reread this manual
and ensure that the problem is not due to insufficient baitery power, programming
or operalional errars.

1l

Important LT

Before using the unit for the first ime, be sure to load the baﬁertes thal come W|ti1 |t
(page 8 and perform the ESE operahon (page 11)

Be sure to keep physmal records of all mpor!ant data' w o
The large memary capacity of- thé unit makes it possible to 'store Iarge amounts of
data. You should note, however, that low battery power or incorract replacement of
the batteries that power the unij,can cduse the'data stored in memory to be cor-
rupted or even lost entirely. Stored data can alse bé afiected by strong electrostatic
charge or strong |mpact ,

TR

In'no event shal! CASIO Compuier Co Ltd be liable’ to anyone for- spemal collal-
eral, incidental; or-’consequential damages in“connection withi'cr-arising:out of the
purchase or use of these materials. Moredver,'CASIO Computer Co.; Ltd. shall not
be liable for any claim of any kind whatsoever against the use of these malerrals by
any othar parly .




| Power Supply

: Power is supplred by two CH2032 ||th|um batterres O ,e—battery lthe main battery)
powers normal operations, while the other battery (the back-up battery) provrdes the
power required te retain:data in memory. - PR
The followrng message appears whenever mam batlery pnwer gels too- low

rtltthem l.-atte-r:-t' lcnl

Whenever this message appears, immediately turn off the calculator and replace
the main battery as soon as possible.

If you continue o use the calculator after the low battery message appears, power
will turn off autematically..Pressing the Geo %) button will not turn poweriback on if the
main battery is {00 low.-Also remember. that even if you don't-use the calculator, a
low rnarn battery can cause: memory contents to be Iost .

" become corrupted or lost entirely. If youl do remove bioth battertes, chrrectly

" them and then perform the reset operation dascribed on:page 11 of this miariual.

«'Replace the 'Batteries at léast once&very five years regardless of how much you
use the calculator during that time.

- Remove both batteries from the calculator if you do not plan to use it for a long

time.

A battery is loaded in the calculator at the factory for testing before shipment.
Note that the service life provided by this test battery may be shorter than normal.

M Repiacing the Main Battery

Precautions

- Do not remove the back-up battery while the main battery is not loaded in the
calculator.

« Be sure to turn the calculator off before replacing batteries. Leaving it on will cause
data stored in memory o be lost.

« Never try to turn the calculator on while the main battery is not loaded or when it is
loaded incorrectly. Doing so will cause data stored in memoery to be lost and will
cause malfunction of the calculator. Should this happan, remove the main battery
and reload it correctly, and then perform the RESET operatron desctibed on page
11 ef this manual.

« Replace the main battery at least once every five years to protect against damage
caused by leaking battery fluid.

*To replace fhe main battery ERTRENEY
1. Press (aa) @f)to turn the calculator off. <+ v

2. Slide the battery compartment cover.in the- drrec-l BNy
*---tior- mdtcated by the arrow and remova it

|
3 Flemove 5crew @and rernove the battery holder.... -

4. Remove the cld baltery

5 ere off a new battery with a dry.cloth, and:load it
into the calculator with the positive 4% side-facing . -
up (so you can saeit).

.B “While Ppressing down on the: battery with-the; bat-.
~ lery holder, replace screw @to'secure thesholder
n place T

? Replacethe batlery compartment.cover, and then:. - :,..
i press BE% to turn on power.

+= Mamory contents are not:last-when:you replace thie- main. battery as long as the
back-up batiary supplies power. 2o Exr s
+ If the figures on the display appear oo light and hard to see efler you “turn on
power, adjusl the contrast usrng the procedure descrlbed an page 25 of thrs manual

i

-'Bepiabing'the ,__Ba_ck—up;_Battery o e T

Precautions, ) R :

*  Always check o make:sure that the main battery isloaded. and supplylng power

- before remaving the baick- -up:battery from the calculator.. |fthe:low. ba{tery mes-
sdge (page 8) appears when you tum on the calculalor replace the aln battery
first and then replace the back-up:battery: - .

+ Do not remove the main battery. whlfe the back-up battery is nol loade,d;tn'lhe
calculater” .

+ Be sure to turn the calculator aff belore replacmg batterres o

«+ Though the normal life of the back-up battery.is five years, you-should probably

.“replace.it more often in‘orderito make sure you do not Iose valuable dafa; stored in
memory. S




o To replace the back-up battery
1. Press ) 1o turn the calculator off. -

2. Slide the battery compariment coverin the drrec-
tion mdrcated by the arrow and remove it.”

3. Remove screw ®and remove the battery holder.

4. Remove the uId battery

5, Wlpe oﬂ anew battery with a dry cloth, and foad i« 2 -
into the calculator with the positive *+* side facing ™ =
up (so you can sge it).

6. While pressing down on the battery with the.bat--
tery holder; replace screw @10 secure the holder " -~
in place

7. Replace the battery compartment:cover, ahd then."
press @™ to turn on power. T

*-*Memory coritents are not lost when:you’ replace the back-up battery asi Iong as
the rnaln baltery supphes power

Warnlng! :

Improper use of battenes and Ieakrng of battery fluig

can stain and damage the calculator and other nearby

items. It can‘also create the danger of fire or personal . *i-..~

iniury. Note the following impertant precautions con-

cerning balteries.

+ Always make sure that the'positive *+” side of a bat- .,
tery is facing.up (so you can see |t) when you Ioad it

. into the'calculator. " ’

= Never charge batieries, take them apart -or altow L
them to become shorted. Never expose batteries to.
direct heat or dispose of them by burning.

Keep batteries out of the reach of small.children. If accldently swallowed consult
with a physician immediately. :

M About the Auto Power Off Function
The calculator switches power off automatically if you do not perform any key opera-
tion for about 6 minutes. To restore power, press (4.

+ If normal operaticn of the calculator is impossible

B RESET Opération- - S L Lo T
The RESET operation returns the calculator to its onglnal default settlngs Remam-
ber that the RESET operation also deletes alt data stored.in calculator memory. If
you need the data in memory, beé sure to make a wntten record of it before perform-
ing the RESET operaticn. - - B .-

*To reset the calculator

play.

@EE ( HESET)

. Press [Bg) to reset the calculator ar @!to abon the RESET operatlon without

? changing anything. S
- [EEERBRRRRCRRE

o oALL HERDRIES T

FEEER AR

If the figures on the display appear toc light or too
dark after you perform the RESET operation, ad-
just the contrast using the procedure described on
page 25 of this manual.

RESET button

for some reason, you can also start the RESET
operation by using a thin, pointed object to press

the RESET buiton on the back of the calculator.
This causes the RESET cenfirmation screen to
appear, o you can press [ to reset or [EXG to :
abort.

11



Following are the original default settings that are obtained by resetting the calculater.

=L ) [

DI 11-1 | 1o ~ | Default Setting
Menu =" {comp--=-+ 7
Angle Measurement Degrees (Deg)
Norm___ _ Nermi =
Numbar System ‘Decimal (Dec)
Variable Memory ... Cleared

| Answer Memory (Asis)- - | Clear
Statistical Memory.[ - | Clear
Expression Memary Clear
Recursion Memory Clear
Program Memory Clear
Input Buffer’/AC Replay | Clear

:

If you perform the RESET opégration while the calculator is performing an internal
operation {indicated when power is on but there is nothing on the display), data
being used by the operation will also be cleared. Always make sure that there is no
internal operation heing performed befere performing a RESET operation.

-
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Chapter 1 | Getting Acquainted

This chapter gives you a genera! intraduction to the various capabilities of the unit. It
contains important information about the unit, 50 you should be sure to read it befare
starting operation.

1-1 Keys and Their Functions 1

MODE  FUNCTION PN IS P

[E-LoCK T v
P || -
ﬁ-ﬂ-@-

gie sirl O gog1E tan-1 F

(2 () (i) o) (i
@@m-@m

l—ﬁ
) en+n—1

Defm Ans SPACE %

ﬁmﬁn—nﬁ]
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I | Dlsplay Indlcators

Indicators appear on thé- dlsplay To keep you |nformeci aboul the current operah:)nal
slatus of. the calculalor

(TN T b

i

Indicator L LN e -
Appears when [sr) key is pressed to mdmate keys wrll |nput funcllons
marked in orange. :

Appears when (T key is pressed to indicate keys Wil input Ietters
marked in red. -

(D] Degrees selected as the unit of angular measurément- - -~ -
¢ @7 +|'Radians selected as:therunit of angular-measurement,

SD

LR

Grdds selectéd as Ihe unit of angular measurément: ™" =
Calculator is in the SD Mode. T
Calculator is in the LR Mode. -~ o ‘
. BASE-N | Calculator is in the BASE-N Mode. :
FIX Number of decimal places specification.is in effect.;, -

SC1 | Number of significant digits specification,is.in effec
*ENG - * [ Enginieering notation isin effect B
I Disp Bl ‘Dasplayed values xs

+ s Appears duying dlsplay of & ist:to- mdlcale data above or. below: 1he
" | current screen.

Indicates data runs.off lsft or right-of.the current screen.

| The Keyboard . .
Many of the unit’s keys are used to. perform more.than one funchon The functlons

‘marked on the keyboard are color coded to help you flnd the one you need qmckly
and easﬂy E 3 e .

Shtfted functlon (orange) ;

A1 .oy Primary function -




‘B Key Operations -/ oo, "

- O Function Key

® Primary Functions PN
These are the functions, that are normally. executed when you press the key

OShlf‘ted Functions : il :
You can execute these funclions by trrst pressing the [ key, foIIowed by the key
that is assigned the shifted function youwant to- exect._l_te :

s Alpha Functions -
An alpha function is the lnput of an alphabetic letter. Press the {iF) key, followed by
the key that is assigned the'letter you want to input. :

Normaily, once you press @) and then a key to lnput an alphabetic characier, the
keyboard reverts 10 its primary functions immediately. If you press @i and then
@] the keyboard Iecke in atpha |nput untlt you press @lagaln [

MODE

O MedeKey . . Lah - L

. Press this key to display.the Maln Menu. You can then mput a num
“to select a mode. See “Setechng a Mode’; n'page 20 for details.

“FUNCTION - - -

*Press this key to display the function menu..

Cursor.fHepIay Keys

. Use these keys to move-the cursor ¢fithe dlsplay.'- e

« After you press the B key following.inpu :
[«todisplay the calculation from the: end, or
can then execute the_calculation again, or edit the calculatlon and’ then execute it..
See page 30 for details'on the Repldy:Function: - -

[E) Shift Key

.» Press this key to shift the: keyboarct and aAccess the tunctlons iatked in orange
The [§] indicator on the display indicates that the keyboard is shifted. Pressing
@l again unshifts the keybeoard and clears the (8] indicator from the dlsplay

- Alpha Key

» Press this key. to: |nput a Ietter marked in. recl on the
keyboard: i ccoe o E

» Press this key following &A] to Iock the keyboard lnto
alphabetic ¢haracter. tnput To retum to normal tnput o

press [FR agair,

o M@ [@E
S [ wnfaca Jaa
E3|RalEal
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[E@ Exit Key . LUl o iy
- Press this key toquit'a tunctlon menu, program |np dlspley, tormula storage .
taple function, seclve function, or recursion funclion: :

@i In/Out Key BT i
~Use this key when' pertormmg catculatrons usmg tormula storag See ,Formu
Storage .ori'page. 108 for details: ;i :

m [cae) Formula Storage Functlom'Tab '

* Use this key when perforrnlng calculations usmg formula storage See Form a
Storage” on page 108 for details. d [

. Prees@ [® to define the range {variaple condlhons) fer one of the varlables
in a formuta storage expression.; See “Formuia Storage" .on, pagert 08 tor detaﬁs

[ Solve Key Pl i -
«.Usg this Key.with formula storage to soive dora vanable ustng Newton s method
See “Solve Function” on page 112 for detells : .

i FlleIProgram ‘Command Key
. Use this key o recall a specrtto flle

See “Runnrng a Program on'page 121 for details.

- Square Root/Multistatement Key- - o7 ¢ s .
« Press. thls key end then enter avalue to obta

secutwe catculatlons
1wl .

Common LogarlthmIAntllogarlthm Key
« Press this key and then enter avalue io obtain the common tcganthm of the val
* Press (6] EiA) (i@ i) and then enter a value to meke the value an exponent ofi 10

[le Naturat LoganthmlExponentlal Key
- Press this key and then enter a value to obtain the natural Ioganthm of fhe v
« Press [ [ and then enter a value to make frie value-an exponent of &
- Press 1h15 key tollow;ng - to*enter the open bracket E s

B B e R T ML ET
- Power/Root Key’ -
- Enter a value for x, press this key, and then enter 2 va Lte tor ¥ ton obtaln ito the
power of y. "
- Enter avaluefor, press [ETGi [ ) and-then eoter a-value fory
root of y.
« Press this key following to anter the closed bracket J.

1o obtatn the swth

17
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' . Open Parenlhe5|sICube Hooi Key

E] Imaginary Number input Key
- Use: this key to.input imaginary number unit / for.a complex, number o
. Press this key in the BASE-N.Mode to.input the hexadecimal value Ak 25

- Fraction Key ' ' i

« Use this key when.entering fractions and mixed fractions. To enter the fractlon
23/45, for example, press 23 (@& 45. To enter 2-3/4, press 2. &) 3 & 4. .

+ Press () fard to display an improper fraction. .

. Press th key inthe BASE N lVlode lo lnpul the- hexadec:mal value B, o0

Ee} Dectmal > Sexagesnmal Key
+ Press this key:to enter a:sexagesimal-value.:
(degree/mirute/second or heur/minute/sécond) - - .-

[Example| 78°45'12” » 78 [ 45 () 12 (3
- When pressad following ) a demmal based value can bie dlsplayed in- degrees.'

minutes/seconds.
« Press this key in the BASE-N Mode to lnputthe hexadecrmal value Cm

@ Sine Key ' G

+“Press this key ang then énterd vallie to obtaln lhe sing of the vaiue:

+ Press [ B and then enter & value to obtain the inverse sine of- the uaulue.
* Press this key in the BASE-N Mode to |npul lhe hexadeclrnal value D‘lS

- eg Cosine Key
+ Press this key and then enter a value jo obtain the cosine-of the valug:

+ Press [#A) &5 and then'entér a'value toobtain iz invérsaéosine:of h
. Press lhls key |n lhe BASE N Mode 1o mput the hexadecrmal Value E

. Tangent Key
* Press this key and then enter a velue to oblam lhe langent of the value
+ Press (@) [i=7] and then enter a value 1o ablain the inverse tangent of the: value
» Press thi Is key in the BASE~N Mode to |nput the hexadecamal value Fle

@ Store Key
- Press this key and then input a Eetler to store a calculallon resull to e varlable

specrfled by the letler

[ Recall Key i -
- Press this key and then mput a Ieller to recall the value aSS|gned ) he’ varlable

speclflecl by the letter.

= Press this key to enter an opan parenthesls |n a formulan o e
. Press [ [} and then enter a value to obtain the cube root of the velue '

. Close-Parenthesis/Reciprocal Key: - A
« Press this key to enter a flose parenthesn; ina formula .
«Enter a-value-and then.press () (2] to-obtain the reciprocal ofthe value -

i PR AT
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2 Press this key to input a-commar b

Memory PIusIMemory MlnusiData Input.fCIear Key

(o] Bf) Memory Expansion

;i
(3] comma/Semicolon Key

Press this key following ito enter a semlcolo

‘DTeCLY
» Press this key 1o add the displayed value to, memory. Note that whén, a‘ormula |s
displayed, results are first derived and then stored into memory. 3
* Press this key following [##] to subtract the displayed value from merhory
« In the S2 and LR modes, press this- -Key to input data.”
<Inthie SD-and LR modes, press this kay following &} to clear dala Whl
input |ncorreclly
Rad X M defm
m-&. [3 10-key Pad
* Use these keys 10 input values irom Ieft to r:gm Use EI to mpul a clemmal pomt
yeu¢aninput-up to 10 digits. - @
* Following:eperatich of the @key the menus.marked:in green (or orange) above
these keys are accessed.

(687 fnd) Internal Rounding ™' AL " o
This key operation rounds the |ntemal value to 10 d:gns Note lhat this also rounds
the result that is produced by the Ans funation. In the F!X and SCI modes, this key

et L

" operaiion changes the internal value tﬁ?he form"sp'ecmed f'érﬁl_ue cllsplay

Use iihis. key operaticn to expand themumber of variables from the: standard 28

- Pelete/Insert Key e
* Press this key 1o delete the character at the current cursor location. s
= Press (@7 (] to display the insert ¢utsor(1). You dan'insett characlers or ccm-
) mands while the’ Insert cursor is displayed. :

- AII ClearfONlOFF Key
» Press this key to swntch'puwer on. .
* Press this key while powar is on to clear the display.
* Press. his key followm [ 16 switch power off.
¥ W’ ENSQE

L= Es? Arittmet

* Use these keys to nput arithmetic operators,

rieratorIEngineering Keys

«+: % Press [ beforeinputting a:value tosindicate thakthe value is negative: ;.

* The (X) and (] keys have the following operations with the &) key.

[ B8 Engineering Notation Conversion Key
This converts the displayed value to exponential notation in which the exponent is a
positive value that is a multiple of three,

[Examples] 10° = k (kilo); 10° = M (mega); 10°= G (giga)
(27 £8) Engineering Notation Conversion Key

This converts the di splayed value te exponential notation in whlch the exponent isa
negative valus that is a multiple of three.

[Examples] 10< = m (milli}; 10 = ¢ {micro); 10 = n {nano); 102 = p (pico)
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ExponenUPl Key :

-« Use this key when entering a mantissa and exponent To mput 2. 563< 103‘ ior
example, enter 2.56 [E7] 34. Note that the maximum value.that can'be used for
an exponent is = 99. Any value outsw!e this range results in a synlax errer (Syn ER-
ROR). :

» Press [ (7) toinput: the value oi r: .

3 SPACE
- {- )IAnswer!Space Key :
» Press this key when entering a negatlve value e o
» Prass [ and then this key“to recall the most recent, calcu!atlon result obtamed
- using the (B4 key. R AL
+ Press (g and then this key to enter a space. :

@ Execute/PercentiKey : ' |

« Press this key to obtain the resuit oi a calculatlon You can press thls key followmg
data'input, or after a resultis-obtained fo.execute. 1he calculatlun again usmg the
previous resuit. euE

» Press this key iollowmg -for percenlage calculatlons

-2 Selectmg a Mode TR R

«To selectamode, . ..
1. Press the [ key, to dssplay the Maln Menu

i (SR AT
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The foélowmg table des::nbes 1he purpose of: each mode

Mode |
COMP [ General calcliations; indluding function calciiations
BASE-N | Binary, oclal, decimal:hexadecimal conversions, and logical operations
ey | single i alion)

LR Pa|red vanable (regressmn) statlstlcal calculatlons LT e
.PROG‘: e 0T

gramarea . ., .

an Recursion calculatlons
CONT | Display contrast adjl_.!s,t, ) ‘:,
RESET - |'Resat operation: .= 1. i

1-3 Basic Set Up

This section 1élis you: how t& perfarm the basic set'up required by the calén_l_a__tdr_.

M Function Menus
Before actuaily using this ca culator to perform calculations, you should first specify
the cosrect unit of angular measurement and the display format. To, do this, press.the
[Firenos) key to-display the iuncnon menu.

-

Example 1 Funcuon menu ‘in the COMP Mode

1, HHTH 2. COMPLA
ZoPROG 4. CONST
o DF:E E- D F"CLE‘

Functionmenu.in the SDILR Mode

(I HEr R

11 ‘E I:LJHF'LF.
|3 -EfLIE 4 LOHET

183.LRG 5. LEP/CLE
T.5TAT S.RESULTS
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The items that make up aifunctich menu depend on the:mode the.calculatoris. in"

when-you press the [fiEm) key. Example function menu. dlsplays are shown 1he 58C-.
. tions 01 this manual that descnbe each mpde I

- Bwlt~|n Funttion:Menti (page 30)., H
. For recall of iunctlon commands
panel -

P ‘MATH_’

¢ “2.COMPLX" ...

Far recall of commands used |n complex number calculamuns i

3 PFIOG ...... . Program Coriimand Ménu (page 132)~ e
. . Forinserlion of special program commangd’- ™ 517 .
"4, CONST" .......... Scientific Constant Menu (page 38)

~For recall of stigntific.constants. -
Unit of Angular Meastirement Ménu (page 22)
For spacification of the unit of angular measurement:
"“6. DSPICLR” ... Display Format/Clear Menu {page’ 23)~~ ~ :
* For specification of the number of display digits and for switch-
- - e —ing-gngineering notation-on.and-off.. Also used te specxfy a.
memory area and clear its contents. ] : :
Statistical Calculation Ment (page 81}
R * .+ ‘For.recail of commands used:in: s_tlanetlcal processing.of dala.:.
“8. RESULTS” ...... Statistical Result Menu {page 91)
For display of calculation results produced by srngle vanable ar
paired-variable statistical calculations. - .- oo ¢

"5, DRG" ...

Tl STATT

l Umt ot Angu[ar Measurement (DHG) Menu E
Eene) 1.Des

"’-.Era

Ger v L t

... Specifies degrees as the default.

. Specifies radians as the default.
. Specifies grads as the default.
. Specifies degrees for a specific input value
. Specifies radians-for'a specific inpit value::
. Spemfles grads for a specific input value.

. The relatlonshlp betw r 1he ahgular measurement units is shown below.
{ - 380°=2r radians = 400 grads
_‘.90°. = /2 radians = 100 grads

22

[Example]- To specify degrees as the default unit-of angular measurement
) DRG) (7 (Deg) -

(6] (DSP/CLR)Y
1. Fix” v .. Specifies number of decimal places for dlsplay i
42, B! Specifies.number of significant digits for display.
“3. Non Specifies range for switching to exponential format.
“4, Eng” Displays calculaﬂon results usmg englheéring notatron
“5, Mcl” .. Clears all variables.
6. Sel” i Clears statistica) memory ia "

*To specify the number of decrmal places (le) :
[Exampie] To specify two places to the rrght of the declmal pomt

[6} {BSP/CLRA} i J
-[A] (Fix) @ - , :
You can input a number Indlca1e5 a numberoi demmal places
from 0 to 9. specmcallun is in efféct.

+ Calcutation results are reunded off to the number of, deCImal places you specify.
- The number of decimal places you specify remaing rn eﬂect until you change the
aexponantial display range (Norm) specrflcatrcn .

®To specify the number of sugnificeﬁt'digits (sei) .
[Example| To specify three significant dlg;ts

3 (DSP:’CLH)

2] (8¢i) ) l
You can input a number "itidicates ahumbeér of sigrificant
from 00 9. . _ﬂ,:-; digits spec;flcatlcn isin effecl

. Calcu lation results are rounded off to the number ot srgnlfrcant drgrts yeu specify.

* Inputting 0 specifies 10 as the number of significant digits.

+ The number-of sigriificant digits you spegify remaing'in effecl unt!i yuu change the
exponential display range {Norm) specification, - -

+ Even affer you specify the number of decimal placas or the number of significant
digits, the calculator continues to use a 15-digit mantissa for internal calculations.
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S

. Whenever you want 0. round off the internal value to mateh_your specnflcatuons,'

‘press (5] f.

e Tou specify the exponent1a1 notation range (Norm 1.'Norm 2)
You can-spetify ‘githe-Norri 1. 9r'Norm 2 as the expenential notation range.
Norm 1. Exponential notation is automatically used for values Iess
than 102 and values 10" or greater.

NOM 2.oesisrasrnnnes Exponential notation is automaticaliy. ‘ised for valugs less :

. than 104 and vaiues 10'® or greater,

[Exariole] Tgspecify Norm. R
@(DSPICLR) : :
@(Norm)

Yau can mpul 1 {Norm 1) or 2 (Norm 2}.
*To turn engmeermg notatlon on and off (Eng)

" [8)(DSPICLR)
3] {Eng) -

e Indlcates engmeenng notatlon is gn

« Each ume you perform 1he aboue Oper: ion, the calculatorswnches between ngl— .

neeting notation and normal (non-englneenng) notatLo

« The fallowing is a list of the engineering notation symbols and lhew values

Symbeol Meaning .|, Unit .
ot lera 1012

G giga 10°

‘M mega 109

K Tkiler 10° e

m mill 107
. u mICI’D sk .10;3 i - '.., .
“n nano |, . 16 )

p pico 1072

i Temio | T Qe T| e T

= The unit automatically selects the engrneerlng symboi thal makes the numerlc ‘

valug fall within the range of 1 to 998.

-To_‘glgargll variables (A thrqqgh Z)
(B}(DSP/CLRY
IE] (Mcl)

% The above, operatlon clears aIE standard varlables (A through Z) and any. olher .

varables creaied by memory expansmn

24

‘$ML;MW —

+To clear-only statistical memorles AR Q,R UV, W) BENTEHN S

[(B](DSPICLR) <& 0 s 2l
(&] (Se & Sl

BRERIRER

» The above operation ciears the U,V and W variables used in the 50 Mode.

W Adjusting the Disp!éy Contrast
g the foliowing procediira ta make t'he flgures on the dlspiay Ilghter or darker

1. While the Main Menu {page 20) |s on the disp!ay press- (CONT
(7] (CONT) ;

[ makes figures lighté?.
+ [»Jmakes figures darker.
« You can hold down gither arrdw key for repeat operation.

3. After setting the contrast, press (g to return to lhe Mam Menu

FLesi

1-4 Basic Oper'ation :

The operaticns described here are fundamental calculations that ! &t
started with the unit; Programmlng and statistical calculations are covered in their
own separate sections.

B Inputting Calculations”
When you are ready to input a calculation, first press (&€ to clear-the.display:-Next,
d

input your calculation formulas exactly, a8 lhey are wrltten Aram’ Iefl to:right,
_press (B4 to abtain a result. '

[Example] -2(5 + 4} (4 3). R

EZOB®E@O0) =
n@%%%%’g 205+ a4l

The unit uses two types of functions: Type A functions and Type B functions. With
Type A functions, you press the function key after you enter a value. With Type B
functions, you press the functicn key first and then enter a value.
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Type A function I S )
Key Operation

Example o
Squares: 42 @ = U

Type B function

.Kéy C=)pe.rat|c.m o
EE@E

+ For detailed examples on all,of the possmle calculatmns avallable see the sectlon
titled “Calculatlon Pr|omy Sequence" on page 41

o To clearan enllre caiculahon and start again

Press the (a8 Key 1o Slear the érror along with the entire calcula‘uon Next re-input

the calculation from the beginning.

" Example
Sine: 2 gindg®

H Editing Caleulations
Use the (M)and [Fkeys to movethe cursor to the position you want to change, and
then perform one cf the operatlons described below. After you edit the calculation,

you can execute it by pressing 8 , or use ‘(jto move 10 the end of the caiculauon
and input more,

sTochange astep ) L
_ To change 0860 t0 SiN60 - c
~(eos} (8] (@]

ﬂcﬁjcj

sin

*To deleteastep B R
Tochange36xx2t036x2
BEE xR

-E].
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AR

_OTo make correcllon R
" 14 +0'x-2.3 entered by misfake for14 =10 2.3"

#To insert a step. it 2o,

[Example] To change 2*to sm22
EAjE2]

pcIE)

B o

- Wheh yoli press 55 1 a $pace is indicated by the symbol “T1", The next funcllon
srorvaiue you inpulis inserted at, the igcanon of"{1"-To abort the 1nsertpp&ra

.[DEQE]@IX]@EIIEIEI 14 H-.;_.E

ERPDPW

SR Press .or[E]

GO UCY IR

- Curscr is positioned auiomancally at
Tiatee waf Y2 i théclocation-of the-cause ofithe error

Make necessary changes. . N R
IEmEO T o
" Edéclile it again. ”
.

|| Answer Function

The unit's Answer Function: automatically stores - the Iasi esul )
prassing B (unless the @] key operauon results invan_error). The'resultis stored in
the answer memory. :

.

oTo récall the contents of the answer memory
S (o
27




*To use the contents of the answer memory in a calculation;

123 + 456 = 579 celna Eonn
789 — 579 = 210

HDEPEEEEE R

DEROEBE,

219

* The Iargest vaEue that the answer memory can hold is one with 15 digifs for the
mantissa and 2 digits for the exponent.

+ Answer memory contents are not c[eared when you press the . key ot when you

T switch puwer off.

=-Operation ‘of @8 ) , [, G m ), or'GH) follsiweg! by'a vanable name {A10'Z)

* ““autoratically updates answer-merioty contents-with thé resultéfthe operatmn

» Contents of answer memary are not altered when {l o (¢ = Ato Z) is Used t6 recall
contents of variable memory. Also, contents of answer memory are not altered
when variables are input when the variabte inpOt-prompt is:displayed: '

= Whenever an aperation produces an error, answer memory retains the last:
resuli produced. -

W Using Multistatements

Multistatements are formed by connecting a number of individual statements for
sequential execution. You can: use multistatements in magual. caléulations and in
programmed calculations. There are two different ways that you can use to connect
statements to form multlstatements
+ Colon:(:)

Statements that-are. connected with calons are executed from left i rtght without
stopping. o

+ Display Result Command {4)
When execution réaches the end of a statement followad by a d|splay result com-
mand, execution stops ‘and fne result up to that point appears on the dtsptay You
can resume exeeutton by presstng the (B8 key.

*To use multtstatements

[Example] 6.9x123=848.7

123 + 3.2 = 38.4375

e
Appears on dispFay'the is used.
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* Note that the final result of a multistatement is always dtsplay d
whether it ends with a display result command. *

* You cannot construct a multistatement i, which-one-statement- “dirgetly uses the
result of the previous statement:

(Example]' 123 x 456: x 5

Invalid

; regardless of

| Multlpllcatlon Operanons without a Multiplication Sign

“ou can omit the multiplication sign (x} in any of the following operat:cn.
= Before the type B funttions (page 41)

[Example] 2sin30, 10t091 2,123, 2pol(5, 12), etc. I

» Before constants variable names, value memaory names

_ 2n, 2AB, 3Ans, etc.

bre an open‘-parenthe =s

The unit lets you use the result of one calculation as one of the arguments in the next
calculation. When performing such a calculation, the contents; of the: Ans_Memory
(whlch contalns the result of the last calculatton perfo L

C_onttnuing} -

S EEE:

Gontinuous calculations can also be used with Type A functions {see page 41).
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: I USing the Replay Function F
The Heplay Function automatically stores the last calculation performed into replay
memory. You can recall the contents of the replay memory by pressing (€or []. If
you press (], the calcllation dppears with the cursor al the beginning. Pressing
[®)causes the calculation to appear with the cursor at the end. You can make changes
irt the'calculation as you wish and then execute it again.

[Example] To petform-the following two calculations

peeie, 812X64=26.368
T T2 x 7= 20052

[

.‘-u:u 4

HEEE™ N H 1

IEI ) |‘

stored in replay memory untif you perform another calculatlon or change modes

+ The contehts of the repfay memory are not cieared when you fréss the [ag key, so
you can racail a calculation and execute it even after perferming the all clear ope-
ration. Note, however, that replay memory conlents are cleared whenever you
change to another mode or menu., o )

TR e T

lBunIt-m Function (MATH)M i

The MATH Menu can be used i the COIVIP SD LR, and @ modes It pr
with built-in scientific functions in addition to those available by pressing k
calculator's keyboard. Note that there is atetal of four MATH Menu screens ‘Use'the
.and [alkeys to scroll between menus.

1.UATH 2.COMPLY
e 3 FROG. 4. COHET
5ORG . CLLSPICLR

(A COMP Médé)

Olntegratlon dlﬁerentlal z, probabmty

‘The first MATH menu prowdes tcols for |ntegrat|cms differentials and quadratic dif-

ferentials, I {sigma} calsulations, permutations,

'dom number generation.

[ R e S R
Integration -(page 67)
Differential (page 82)

“1, Jax" ..
“2. dldx”
“3. Pl
g

“g, gl .

T calciiation (page 70)
value.

.decimal places)

‘s Numerical calculations
"The second MATH menu includes items for absolute value calculations, integer and

Quadratic diferential (page 65) .,

combinations, faclorials, and ran-

.. Input a value and select this item 1o obtain the factorial of tHe

Generates“a pseude random number in the range of 0 to 1 (10

fraction extraction, and conversion between rectangtlar afid polar. coordinates.. . -
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Select this item and input a value lo obtain the absslute valug of

thevalue. .

~.-Select this |tem and input a value to exiract the integer part of
. the valueg.

"8, FIAC™" il iaeees Select'this item and mput a value to extract the fraction part of

' the vaiue. -

Select this item and |nput a value to oblam the largest integer

that is not greater than the value. -

.. Réctangular-to-polar ceordinate conversion

. Polar-m reclangular coordinate conversion

ug, Inl"

4. Intg” .

“B, Pol(”.....
“6. Rec(”

L Hyperbollc calculahuns
The 1h|rd MATH menu coniams ‘hyperbolic and inverse hyperbolic iunct:ons

1.zink u.cuch
KR tdﬂh 4 sinh!

“1, sinh”_l-... . Hyﬁerbbiic’:sine of a value

“2, cosh” . Hypérbplic cosine of a value

“3. tanh”. . Hyperbolic tangent of a value

“4., sinh™" . Inverse hyperbolic sine of a value
“5. cosh™ - Inverse hyperbolic cosine of a value:

Y6, tanh"" L Inverse hyperbolic tanggm of a value

#*Engineering nolation - - o
The fourth MATH Menu provrdes alist 01 symbols for mput of values usmg engmeer-
_mg notation. . ) , .

E:n
Bk
AT

il (104)

“2 " micra (10}
-3, n" ! nano (1079
4. p" pico (10-72).
“5. 7 tamitoy {10-‘5)
“6. k"™ kilg (103} -
“7.M" mega(m“)
“8.G” giga (10%)
“9IT" ... - tara (102
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M Memory

Inthe standaid’ conﬂguratlo lh;s cal cuialo provides memcry for 25 varxables whlch
are named using zlpha characters Athrough Z. Values assigned'to memory can
have up td 15'digits for the'mantissa and up to twe digitsfor: the"exponent. Values
aswgned to variables are retainéd even when you turn the calcufator off.

+ Variable M isalso used by the calculator &3 its the “independent memory,” which is
the one affected by B and [ M ) operations.

I

® Using variables
Wit can store values 1o up to 26 dlfferent variables for instant recall when you need
them. .

Example [Example 7] To assign the value 123 to variable A and then recall
R e sl Ea[Eafcof ey

. If you input an expressmn in place of the valug, the talodIated resuli of ihe expres-
sion is assigned to 1he Jvariable.

_ To asslgn the rasuit of 123 x 456 to variable B.
SrEnRaEe (1230456

1234585
E_

= Once a vanable is asslgned a value the vanable name (alpha ( haracter
used in place of the- value inan expresszon Rt

) can be
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To multiply the value assigned to-variable A in Example 1.by the
- value assighed to variable B.in Example 2.and assign.the.result

fovariable C. . ;

T EEEEmE e

. ‘-",@" . ' _l‘ - H}::Ell - I
- * 6EYEEz

: - ¢ ]:: QRS

: RE9EEE

* In the case of a syntax éffdr_l {Syn ERROR) caused by making a mistake when
inputting an expression, vaiues assigned to the variables prior to the error remain
unchanged.

You can also assign the result'of a calculation o a variable using the format “Vari-
able = Expression.”

Example 4] To assign the result of the expression log 2 to variable S.
 EMEIEEREE .

G=lo0g 2
o

Important - .
The following table shows how soma variables are used for certain types of calcula-
tions. You should not assign other values to these variables when performing the
type of calculations noted in the table.

Calculation Type

Variables Used
'DifferentialiQuadratic Differential F.GH
[ntegration 0 Tl LMINT
Singlesvariable statistics (3D Mode) [ U, v, W
Palred-variable statistics (LR Mode) | P,Q, R, U, V, W
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*Independentmemory - ., ! il

The “independent memory”lets you direcily add to and subtract from variable M with
a simple operation. This capability is very useful when you want to perform a series
of calculations and accumulate heir results for a grand total.

To assign the value 123 to independent memery.

EOEEm .. o
| 1275

oo ;5w Recall the.contents of the

‘indeperiden

[P -

- Add 25'to memory cch'téms and subtract 12,

 DEIBDEE®

- 'Now yau can check méfnory,_contents.

" 9 D -

simply : {
tions ‘canniot be herformied inthe SD Mo

operal de and

LR Mcde.

.;

Difference between ) (M) and [{F;

Since independent memory is actuglly:a:variable (M), you can also assign values to

it using the variable assignment operation Eg) (#) , (Mg and 3. Note, however,

that §@) (M) deletes anything currently storad in independentmemary aAd replaces it
with the newly assigned value. The indapendeant memory operation i or [, an'the

other hand, adds 10 or subiracts from the value that:

z i stored
entmemory. & oot v g I

isscurrently.
fon

ar

ndepend;—




solulollul
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To use 5@ [M)-to-assign.the value 123-to-variable:Miand then use
¥ to add the value 456 to independent memory. (varlabte M).

]:

456
AIED®E) M=
s Arrays

iThe array capabilities of the calculator lels you use variable names that consist of an
aipha character followed by a value {called an "|ndex") inside of sguare | brackets
The iollowrng shows some examples of  array varr hlen ; :

Array Memorlos

Value Memorles
A

'Expandlng varrahle memory
You can convert memory ncrmaliy aSS|gned to program storage to varrable memory
Doing sp makes it possible to increase the number of variables available.from:the
standard 26 to up, 10 476 ,Each addltlonal variable takes up: 10 bytes of mermory. |

Number of variabies. . 26' 27 28" -
Memory remaining (bytes) | 4500 | 4490( 4480 | .-... 0

+ Seeipage 124 for information on memary requirements for programs.
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To expand variable memory
The: key:-operation: sequence to expand \rarlable memory @mmumber of
new vanables> @r ; ;

(HEVTRY
w:ymr.;;, _|ProgRet:

ST 4400 Bvtes Fres

t-ehough. memory toi |ncrease ‘the! number of varrahles to the Ievel you

want, the“atiove; operation. ‘produces aArg ERROH'messag et

* You ¢an check how much memory is available by |nputtlng|

* You can'alse:include:a variablel memoryyexpansron ;operation, |nsrde]a program
usrng lhe 1oﬂowmg syntax Defm <numbet’of new varrables>

To return var:able memory t the standard conﬂgurauon
The key operation sequence to retum the number of available variables 1o the standard

26 is: (1 ) (0 68 -

*About memory names - :

You can use the addltronal ‘memoaries you creale from program memoryjust as you
use the orrgrnal 26. The names of the additional memories are Z[T], Z[2]; 2[3] ete. If
you,increase the number.of value; memories: by 5 you can /ACCESS the; ongm 26
memories, plus memories Z{1] through;Z[5]; 3 Zoen

[Example] To assign the value 123 toy
DR

M

'ﬁEnuEy’*":f;{:zE
PROGRAM: a

4485 E!LE¢ FPEE

a[E] 123

) (=) (1] (2] | 57
K'Recall the contems of the variable. - o
II@E.@-.@] 7]

123
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® Precautions when using arrays LTIMY T

Array variable names use alpha characters and index numbers whrle standard vari-

ables use alpha characters only. You should keep in mind, howevert, that array vari-

ables use.the same memory as standard variables. Because of this, you must be
careful so that the value you assrgn 1o oné variable does not

assrgned to another variable. - .

Value emory

IEEENA AR ﬂ--!--.

AlZ3]A[24] A[25]1A[26]A[27]
B[22]B[23] B[:24]B[25]B [26] !
- Cla1icl2e] 0[2310[24] 9[25]

: s .

: e[1 ?IG[18}6[1 9]9[20](3[21]

A[CTA[1]A[21A[3]AT4]AISTAL6]
B[-1]B[0]B[1]8[2]B[3]8[4]B[5
C2Cl: 110[010[1 ]C[210[310[4

L aBIGE 5]@[«4]@[ SG z]o[ t]G[U‘

X[OIX[TVIX[2]X[3]X[4]'
- YRIYTOTY! 1]Y[2]Y[3]
2] Z [T

i 5 ‘Using- Screntlflc Constants
sl Py [
This calculator features 20 bu:lt- T
you need thiem in the COMP, SD, or LR Mode: 5

1, Press [ficmto disptayth'é'tunétion’hréno'. '

L. HATH Z.COMELY
T.FROG 4. CONS
S'DRG 6. DSP/CLR

2. Press [&] (CONST) o recall the first menu of scientific constants.

S

(2] {cONST) -
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3. Press [(¥]to change to the second

A ‘m e G G2 e B

4.; While either-menu’is on the drsplay, mput the number that corresponds to the
scientific constant you want to recall.

Table of Avarlable Conslants » 7= 2257

Quantrty B

Symbol |20

.| Proton rest mass

T5.29177249.~11"
299792458

Planck constant ;
Gravitational constant

e EIementary charge 1 602177335-—19 . e
me - | Eleglron rest mass 910938975—31 '
u Atomic mass unit.. - e

.| Avogadro constant
| Bolizfidnn constant
] Gravnatlonal acceleratiorr
Molar gas constant

980865 _
‘8314510 3
|-8.854187818=12+-

. .| Permitivity of vacuum™—

145"~ | Permeability of vacuum 1.256637061:-08

HB: - Bohr magnston - - - - 92740154‘ 24

il Converted Plarick congtant’ || 1:05457266:-34°

mn L-fN_eutron'réot mass i 1674028627

Res | Rydberg constant 10973731.53

o .Stefan-Boltzmann constant | 5.67051e—08 W/Hm2.k*)

» Values shown in the table are produced when the calculator is set to Norm 1.
* Scientific constants cannot be used in the BASE-N Mode.
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1. Speed of light in vaculm ()0 14 NS ndius 5710 s & a5

- -~ How much energy is produced when.amass of 2 grams is conveded comptelely

mto eneray? . - [

. 2B @3N EBE (CoNSTI@ () B

2." Planck constant (h) P
How much energy is lost when an atom emits a single photon with a wavelength
equivalent toh =50 x 107 m?

G CONSN) (5) ) 6 BFAE CONST D o)
o S RETE o[

3. Gravitational constant (G)

What is the aitractive force between two people weighing, GOkg and .80kg. who,

are standmg 70cm apart?

-4 Etementary charge (e), Electron rest mass (me) _____

“Whatis the power and accelétation on electrons when 200\.' are appl:ed to par—if

’ aIIe1 electrodes spaced 3cm_apart'7 i :

s r'f'i.'\1\" ! LI

‘[ 1.00783 E] 1.00783 [ 1800 - =
-@ (CONST) @ (u} @l )

"6 Avogadro constant (NA)
o What is the mass of a smgl

. 7. _E!oltzmann constant (k) . .
| What is the average lranslauonal mounn energy oi a snng
B |deal gas al0°C? By S

32X -EI (CONST)
8. Gravtlallonal accelerahon £

If & small stone dropped intd a-pond takes 1.5 seconds 1o hit the surface of 1he
water how high above the-water was lhe.stdne dropped?

40.

:© Type B functions -

. Permittivity of vacuum (o) N
A capacitor is created by two sheets of copper.with a surface area of 7‘00cm"'
spaced 2mm apart. What is the capacitance of 1he capacnor when'it is |n-
serted into oil with & relative conductance Valug- : :

, B [@) (CONST). [W3(@) (e0) X} 5 [Xi 700,
I @4D2: - &= @EJez

10. Permeability of vacuum (j.lo) : i
If two long conductors are placed 1.1 maters apart in avacuum what is the force

for every two meters:when:current of:-2A and 3A are-applied o each conductorin
opposite directions? .

-@(CONST)-@J(uo)Iz]s@z@ e
@116 :

1-6 Technical Information -

This sacticn provides information on the internal workings oithe Ell‘l.il.

§ | Calculatlon Prlonty Sequence L
ThIS calcuiator employs true algebralc log
follnwmg order
10} Coordlnate trahstérmation, ritest
Pal {x, y), Rec (i, &), ¢ ! s
Differentials, quadratlc dlﬁerentials mlegratlons Lcalculatlons R

didx, d¥dx2, f : .

@ TypeAfunctmns : b
With these functions, the value is entered and then the.functlon key is pressed.
2o x0T ENG symbols

@ Powerfroot G e
A, : &

@ Fracnons

o a'fe

&) Abbreviated mulnpllcatlon form
recursions; scientific constams
2w, 5A, 7R, 2mp, etc. |

W|th 1hese functions, the- functio key is pressed and 1hen thé value is entered.
‘ -, Iog, In, ¢t, 10%, sin;cos, tan sin!, cos™, tan™;-sinh;-cosh, tanh, sinh,
cosh“ tanh" =) (followmg in BASE-N Made only) d, h, b, o, Neg, Not
@ Abbreviated mulhphcatxon format.in front of Type B functions
-243, Alogz2, etc; 7
@- Permutatmn cdmblnatmn--
" aPr, I‘!Cl L
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@ x
@ =
(M and-

@ or, xor, xnor:l BASE- N Mcde only

! from rlght 10.lefl.
e=In-H20 - e={in(- r120)}
Oihemnse executlnn |s from eft 1o rlghl

M Stacks

The unit employs memory blocks, called stacks, for storage of low priority 'values
and ccmmands Thereisa 10- Ievel numeric value stack, a 26;|evel command. srack

display (Stk ERROR during calculations).
2 (O (3£8%(5F4)y+3)+8)¥B="

RUARTIERS

Numeric Value Stack

Command Stack

2 m x |
3 | RIBEE ;
T4 RIEINE
5 @]+
4 [B] | x o
fost - - .. (
Lk

st
IR

- Calculations are performed according to the pricrity $&dlence descrlbed n page
41.0nce a caiculatlon i5 executed, it is cleared from the stack. R

42

ang 2 dlglt fb he exponent Internally hos

usmg 5 dlglts for the manfiss& ahd 2 cﬂgtts’for the't expone
[Example | 3x10°+7 - 42857 =

‘EE-\J _l‘-' fne b :
T RERT T 2R

SED=T-42857 ,
e 1428371428

automatically dusp!ayed in expon : o
= Values are stored in memory with 15 dlgns for the mantissa and 2 dlgtts far the
exponent, o s

numeric key or grithmetic operation key, one byie ‘of-memoryis used. "’ :
Though such operations as (317) &) require two' key' operatlcns they actual]y com-
prise cmly ong function; and Iherefore anly one byle G e ]

any cglculatlon th )
thaLyou are running qut ol memory If you.
your calculation into two O more parts.

Note ' T o -
* As,you.input numeric values or commands, they appear flush Ieﬂ on lhe d|splay
Calouiation results on'the olher hand -are displayed flush right.

O erﬂow -and Errors

Exceedmg a spemhed mput or calculauon range, or atlempnng ‘an |Iiega| input causes

an error message to appear on the display. Further operation of the calculator is

impossible while an error message is displayed: The followmg eventsicause an:error

message to.appear on the display.

+ When any result, whether intermediate or final, or any value in memory exceeds
£9,899899999 x 10% {Ma ERROR}

= When an attempt is made {c perform a function calcuiauon that exceeds the mput
range {Ma ERRORY) {see page 152}

« When anillegal operatton is attempted dunng statistical calculations (Ma EHHOH)
For example altempt ng to cbtain g or xon wnhout data lnput

43
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« When the capacity of the numeric value stack oricommand stack is exceedsd (Stk
ERRQR).; = - -
[Forexample mermg 25 suc cess

“When an attempt is made toperf
ERRCR)

\For example, 5 (X} X} 3 @4 . -
= When anillegal memdry- specmcahon is made (Mem EHRO
*+ When an |l|egal command or functron -argumert js USE d

For.example; in

Note R . ;

+ Dther erfors can oecur dunng program execution,-See page 150 for details.
Most of the calculater’s keys are inoperative whila an error message is displayed.
~You can resume .operation using the: followmg proceciure - |

y

H Exponential Disp[ay
During normal calculation, the unit is capable of displaying up te 10 digits. Values
that exceed this limit, however, are automatically displayed in exponentiat format.
You gan.choose betweer 2 different types of, exponential displayformats, . .-
Norm 1: 102(0.01) > fxd, 1> 10%. '
Norm 2::10-%(0.000000001}>1x I, 1 x ].> 10“’

To specify the exponential notation fange, first perform tié following Key apératicri:

(o] | @ (DSP/CLR) [B)] {Norem) - e,
Next, press' (T} g spemfy MNorm 1 or@ to‘ azify N

1ollcwmg aperation.

1193200. @ I
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How to interpret exponential format

1.2e12

LZEHLZ

Mantissa Exponent

1.2e+12 indicates that the result is equivalent to 1.2 x 102 This means that you
should move the decimal paint in 1.2 twelve places to the right, since the exponent is
positive. This results in the value 1,200,000,000,000.

1.2e-3

1,2-63
e

Mantissa Exponent

1.2-03 indicates that the result is equivalent to 1.2 x 107 This means that you
should move the decimal point in 1.2 three places to the left, since the exponent is
negative. This results in the value 0.0012.

M Calcuiation Execution Display

When the calculater is busy.executing a long, complex calculation or program, a
black box (m) flashes iri the (ppér right cofner of the display. This black box indicates
that the calculator is perferming an internal operaticn.

alKZ ka1, 16800"

M Whenever you are having problems... .

Whenever your calculations start producing results that are not within expectations,
perform the following procedure 1o get back to standard settings.

1, Press oo E] o enier the COMP Moede.

2. Press -@ (DRG) to display the Unit of Angular Measurement Menu, and
then press [1] (Deg) to select degrees.

3. Press @] (DSP/CLR) to display the Display Format/Clear Menu and then
press [} (Norm) (1] fo select the Norm 1,

4. Perform your calculation.

If you still experience problems, recheck the content of your cafculation, and make
sure you are using the correct mode for the type of calculation you are periorming.
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Chapter 2 ll Manual.»Calc'i.Jlati'ons

Manual caleulations are those that you mput manuaily, as on the simplest of calcula-
fors. They are to be distinguished from programmed calculations. This chapter pro-
vides varjous examples to help you become familiar wnh the manual caiculation
capabilities of the unit. i ;

2-1 Basic Calculations

B Arithmetic Calculations

* Enter arithmetic calculations as they are written, from left to right.

® Use the [0 key to input the minus sign before a negative value.

# Calculations are performed internally with a 15-digit mantissa. The display is rounded
1o a 10-digit mantissa before it is displayed.

Example

23+45 53—-“255

56 x (—12) + (-2.5) = 268.8

ETERRIIC

12369 x 7532 x 74103 = . 12359
6.903680613 x 1072
{6903680613000) S TN

6604680613412
CDGd s
(4.5 x 10} x (-2.3 x 1079) T sEnBRE3m o
=-1.035 x 1079 @706 s
- 0001035) B AR A R

a -1 aass— 23
© T Norm 1)

N R TR £ SR IR LTI
@230 @28 v s S@o

([0 2 ([ 3 (3] B9 2 does not prodiics tha orectiesi, Batf: =it o Af
sure to enter this calculali?n as shown.

(2+3) X 10°2 500

48

* For mixed arithmetic calculations, multiplication and dIVIS[On are given priotity over
addition and sutraction.

 Example - ~ *Qperaiion. - - - Display

345x6=33 3F5X 6= © .33
TxB-4x5=38 TX8E4X 5 36
1+42-3x4+5+6=68 IR AT @ T 66

e

M Calculations Using Parentheses

Example - 7 v L7t Operation; +'+ iDisplay .-
100—(2+3) x4=80 1003 [ 20 30X 469 - -
243x4+8) =20 .o | =, 2@I@IBSE| . ., . 29

* The final closed parentheses {immediately before opera-
tion of the B9 key) may be nmltted no matter how many
are required. . B Il

(7-2)x(8+5=85 Q720 s@sE|  es
» Amultiplication sign immediately before an opsn paremhe
--gig'‘may-be omitted. e

10 - {2+7x(3+6):=_—55 10@.2@7@3@5@ . - _ -55

. ®inthis manual the multlphcaﬂon S|gn is always shown.

2x34%_
.5

6 . _" P .
Tx5 - 03

(2><3+4)—5 2} I2I3.4.|'£|5.V e o2

'elfjmlzlsl@-“"i T a3

* The above is |dent|ca|toGE-34[ES@) [REA I
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M Percentage Calcuiations

from 3007

Example Operation Display -

* Percentage ' '

"26% of $15.00 15 (X] 26 27 %) 3.9
-‘Premium
. 15% increase from $36.20 362X 15 41.63
s Discount- : e

4% di; scouni from $47 50 47,59 (X) 4 &) (%] (=) 45.6
* Ratio
75 s whal % of 2507 753 250 30(%)
* Rate of change 7
141is an increase of what . ! o
o from 1207 S SN E 120 E E 75

240is a dacrease of what % | sdEacoEE] )

2-2 Units of Angular Measurement

*See page 22 for full details ori specilying the-tinit of angular measurement.

*Once you specify a unit of angular measurement, it remains in effect untit you
specify a difterent one. The specification is retained even if you switch power off.

' The following calculafions cannot be-gertormed in the BASE-NMode. -

Example - Operation Display
Result displayed in de;grees. -
To converi 4.25 rad to degrees. [FRam){E) (DRG)T] (Deg) L
o : : 4,25 (5 (DRG) (B (1 @ - 243.5070629
47.3° + B2.5rad = 4774.20181° 47.3 (4] 825
() {DRG) B ( r) B2 4774.20181

50

#Be sure to set the unit

2-3 Trigonometric and Inverse Trigonometric Functions”

function and Inverse trigonometric function calculations,

o The following calculations cannot be perfermed in the BASE-N Mode. -~

“Angular measurement before parorming trigonométric

Example . Operation Display
] T 7
sin 83°52'41" = 0.897859012..| - . [TH(E) (DRG) (1] (Deg)
- - [ 63 ) 525w 41 [ ) 0.897859012
cos(—g—rad) =05 . - .- [ (5] (DRG)(Z) (Red)-|- - - —
i BEDEImEl @5
tan(-35gra) = - 0.6128007881| (W ORGE G| . .
s R [an} (=) 35 [E9 —9.6128087881
2sind5°xc0s65° ., "’-'@ (DRG)(T] (Degy)
- 0.5976724775 @ 45 [z] 8 65 [59) 0.5076724775
can be omitted. 7L . EE
2-4 Logarithmic and Exponentla[ Functions
*The followmg calculaﬁcns cannot be performed in the BASE N Mode.
— Example Operatlon - i - Display
log 1.23 (loge!.23) 123 008996511144
=8.990511144 x 102
IS0 {log.80) = 4.49980867 (] 90 &8 4.49980967
1048 = 16.98243652 [ [ 1,23 g 16.98243652
(To obtain the antilegarithm of commaon logarithm 1.23)
&%= 90.0171313 EHE 456 90.0171313
(7o obtain the antilogarithm of natural legarithm 4.5)
10%e™ 4 1.210%% (68 () 4 (3¢) ) % () 4 ()
= 422.5878867 1.2(%] 2.3(88 422.5878667
3= -3 x (-3 x (-3 x
-3) =81 OE3DR4E 81

{Continued on the next page)
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Example o 1. Operaticn ;. Display-
—31=-(3x.3x3x3)=-81 . D3AAE| .. —81
5.623= 52.58143837 ¢ f T Voo 56A) 23| 52.58143837
has = 1'23%) , " T o B

=1.088647795 - TERP18E 1.988647795
RN N (P R BT L -
2-5 Hyperbolic and Inverse Hyperbolic Functions
#The following calcul?ﬂio.ns Qapnoffl be performed in the E}ASE—N Maode.
- - Example . - - Operation Display
sinh 3.6=18.28545535 B N ,E] (MATH) () (™) )
o o L MEnhaeE | 18.28545536
cosh~(-22) - 0.7¢53854612 | -~ EEBIMATH M1
15 - (B (eose) [0 200215 (0 9 2.7953654612
Determina thg value of x when tanh 4r = 0.88: " - DI i B
x:‘?‘”h’%z 03439419141 ERDMHEE
C T (8] ftanh™) 088 () 4 (e | 19.3439419141
\- = .,i ;
' 52

2-6 Other Functions

* The following calculations cannot be performed in the BASE:N Mode. .3 .t

Example Operation Display °
i2 +J5 = 3.65028154 20 P 5E 3.65028154
=3P=(-3)= (-3)=9 OE30EE 9
-3=-8x3)=-9 =3 e -9
204 P4 424 5= 54 @B s E
4 5@ ) 54
1 B
1__l=12 [(3EEE 4B E
3 4 O [ B S T
BY=1 % 2% 0% B) o - |« & FEET) {MATH) (B) () B84+ 40320
—4o320 | R o s ns S
soa7--3 T N GlEr: s
What is the absolute value of L '
the commen logarithm _of%. 21
logdl ~o12¢0387368 | EEEIDMATH @
S = - L EHAN I [D3E4DE .1249387366
What is the integer part of [ (15 (MATH) (L}
-357 @ ()= 356 -3
What is the decimal part of {MATH) (¥)
- 357 (@ (Frac) ) 35 -85
What is the nearest integer (e {MATH) (7]
not exceeding — 3.57 @] (Intg) =) 359 -4
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2~7 Coordinate Conversion

» Rectangular Coordinafes ®Polar Coordinates. - -+

. !
¢ Calculation results are assigned:te. variables | and J,

Pol r i}
Rec X ¥

‘# With polar coordinates, ¢ cart be calculated and d|splayed within a range of —180%
@<= 180° (radians and grads have same range). ST

* The following calculauons cannot be parformed in the BASE-N Mode,

Example Operallon Dlsplay
To calculate » and 6° when (FETRA(E] (DRG) @) {Deg)’ . -
x=14andy=207 @O MATAE | e

 B{Pa() 14020708 | r=  24.98979791
] : “| 8= - 5592839019

| (Continving) [ (3 B8 B 56°55'42.2"

54

2-8 Permutation and Combination S

® Permutation r ®«Comibination

n! pl e
(nﬁr)! SR ey T JCI’ |(”___r)|_r‘ L e

wPr=

s The following ca'iculatiuns_caﬁnot be performed in the BASE-N_I\__Aoqg_.

Example . ©=o [ - i Operation: " .Display
To calculate the possible” ’ h
number of different arrange-
ments using 4 items selecied
from among of 10 iterns.
oPs = 5040

10 @ERE) (MATH) |- . - -
(D (nPr} 4 9 S 5040

£

To calcuiate the possible - o o
number of different combina- | . 10 @EEIE) (MATH)|. " o000

tions af 4 items that can be .- D BHCA4ER| T~ 218
selected from among 10 items. o

wCa =210
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2-9 Fractions

# Fractional values are displayed with the integer first, followed by the numerator and

then the denominator.

#The folldwing calculaﬁbps ¢annot be performed in the BASE-N Mode.

Example ' -

Operation,

Display

#Fractions can be convérted. lu "daciial values and vice B

VErsa.

g A58 _ g 11

78 13 (Reduced)

2@ DI EAE

(Gonversion to décimal}

3k 456 %) 78 (B0
{Continuing) (s @

* Fractions and |mproper fractions. that can be reduced be-
come reduced fractions when you prass a caleulation com-

mand key. Press (& @ to!
fraction.

S S

2578 @ 4572
= B5.066202547 x 10°*

gt

1[0 2578 (£ 1 ) 4572 (@

* When the total number of characters, inciuding integer,
numerator, denominator and deliminator marks exceeds 10,

the input fraction is autem
mat.

1 -
5 *x05=0.25

tically displayed in decimal far-

12356

® Calculations cantaining both fractions and decimals are

calculated in decimal format.

1.5
2

11
3%

1HO1EE1EIDE

* You can include fractions within the numeratar or denomi-
nator of a fractien by putting the numerator or denominator

in parentheses.

corivéit the value 1o animproper | -

© 3113120
- 3.65

8411413
L5413

6.066202547e- 04
(Norm 1)

8.25

14547

2-10 Engineering Notation Calculdtions:-

Input engingering symbals using 'the- Englneerlng 'Notanon Menu frum the MATH
Menu, as described on.page 32 . L

Perform the followmg operanon to change a dlsplayed value to the correspondsng
Engineering Notation. T

(S} (DSPICLRY @) (Bngy - _ . et

Fach. time:you perfornd this operation, the d|splay changes between: Englneermg
Notation and standard (non engmeenng} notahon L

®Thilunit. amomatlcatlyuselecis thie” Engmeermg Noiation that makes the nu--

~meric.value fall within- the range of 1-to-099; .y
ollowmg calculailons annot be rformed in the BASE N Mode

Example Operatlon

.|, [EHE) (DSPOLR| @) (Eng)
‘;E;Q“F-m (MATH D@ )

- Display

-1

S [EEN MATH | T
- DEEE ®E T 1.024m
e DSP:CLH;@(Eng 10824600
R 2 | EBE esPoR@ E,
9+ 10 = 0.9 = 900m (mill) OE 0@ | . 908.m

- {Converts the dispfayed | valugrio the nex! higher engineering
unit, by shifting the demmal pointthree places fo the right}. | ... ..

 ER@E| L 88
. TR + A & a 8809k
(Converts the d|splayed value to the next lower enginesring

. unit, by shifting the demm(I paint threa places to the left.)
: S Em] ‘ 0.9
[ R [ 3] ' oea.m
@ 900000.1-
90@.m
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2-11 Number of Decimal:Places, Number of Slgmflcant
Dlglts Exponentlal Notatlon

-See page 23 for details on specifying lhe number cf declmaE places

*See page 23 for details on specifying the number of significarit digits. .
*Seg page'24 for details on'specifying the exponential notation. L v

Example Cperation - .=, !. . +Display
100 + 6 = 16.66666668... o 100 [ 68 . 16.66666667
(4 decimal places ) @]@(DSPICLH)E](FX). : T 68667

= {Cancels spemhcatlnn
(SSlgnmca i |ls

{ Cancels specmc mnI
-D;splayed values are rounded off to the place you! specn!y

200+ 7x14=400 .
{ 3 decimal p!gces
. ( Caleulation contin_q.es'u5|

.. Hihe same calculat!on ls
UL numbrer of digitsr, TV

places you specify.}. .

) [ExEi%(8] (DSP/CLR) (3] (Norm) (T} i.- oice
) -.(DSP"CLH)@ (SC')E] . " ’

() nswcm;@mmm
" 300 ;}3 TR14E

= 00ETEE
J =
14

performed usmg the Spemfled

&
14[‘_55]

(Cancels spejcifiéa’jion)

-@ (DSP/CLR) (3] (Norm) (1)

)—@ CSPCLA@FN@|

rig disglay capacity ot 10 digits ) |

200&”]7.--‘-

(The value stored rntemaEIy is cut off 1o the niimbist oi ‘decimal”’

16.66666667
‘6667E+@1
“16. 66666667

28.571

Ans x _
400.900

28.571

28.571

Ans x _
399.994
399.994
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2-12 Calculations Using Memory

B Independent Memory

¢ Values can be directly-added to or subtracted from memory. You can view the
result of each individual calculation and accumulate a grand total in the memary.

Example Opération Display
23+8=32 23[%) 9T () 32
53 -6 =47 53[=] 6}y 47
—145x2=9) 45(X) 2 m) () 9%
89+3=33 9933 33
(Total) 22 : @m| 22
® Use T (M) to store first value. This clears any previous
Qi@mory contents. MNote that([ff and (R [Hare used in place
T+7+7+(2x3) +(2x3) TEMBEEX 3@ E
+H2x8)—(2x3) = () (=) (16D () 33

#l Variable Memories

The 26 variable memories can be used for storage of data, constants and any other

numeric valuas.

Example Cperation Digplay
193252384 193.250 (&) () 23 B8 8.4
193.2-28=69 (@ [A] (=) 28 6.9
%3_51‘425 9X16(F) 3T B 57
{7-2)x8 Q720X @EE) 40

(E(E) () =) B 1.425

= The same result can be produced by entering [T 9(%) 6[F
PO =2 El@ﬂ .
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Differential, Quadratic Differential,
Integration, and T Calculations

Chapter 3

3-1 Differential Calcuiations :

After you select (2) (d/dx) from the MATH Menu you can input d|1ferent|als usmg
following format.

(e (7 (MATH) 20 ¢ a'fd\)f 1@ 4@

= Increase/decrease of x

Point for which you want to

. d
didx (f(X}' “ A'\) =2 f(a) determ:ne the denvatsve

The dlﬂerentlahon for thls type uf calcuiatron is deflned as:.

j[a + Ax) —f(n)

Flay= o

AxaU

In this definition, infinitesimalis replaced by a sufficiently smalf ax, with the value in
the neighborhood of f '{a) calculated as:

fla+ Axy = fla) Lo T e
Ax DT RN TLUNE AT PR T

flay=

In order to provide the best precision possible, this unit employs.central difference 1o
perform differential calculations. The foliowing illustrates central difference.

¥
& yeftn
Ax
fla+Ax)—fla—Ax)
2Ax
3
Yx
0 a—Ax a a+Ax *

The slopes of point @ and peint o + Ax, and of point a and point « — Ax in function
¥ =flx) are as follows:

A8+ ax) —fla) _ Ay f(cr) —fa—Ax)  Vy
Ax T oAx! Ax “Vr

62

S

In the above, Ay/Ax is-calied the forward difference, while Vy/Vy is the backward
difference.To calculate, denvallves the, unit takes the average belwe 1.the value of
AWAY 8 V3/VY thereby providing hlgher prectsnon tor'darivatives: - it

This average, which is called the ceniraf drfference, is expressed agt
o)=L (Hatad =) Sl —fla- m») T
2 Ax Ax

_Jlaray) —fla-an S
) 2Ar

WHE f T

H To Perform a Differential Calculation o
[Example], To determine the derivative at point x = 3 for the function y = °+
“d¥% x 6, wheri the increase/decrease of x is deflned as Ax 5,

e
IR

Input the function f{x).

.58 @[] {(MATH) (2] (didy) ‘
CEXAEBE@EEE T
e lX]El(EJE]

' d ’dﬂ‘ “""+4‘~’. +F’{jE«

\..n—x

= .:{.fdxli'f.“"a+4.5’.3+:""h
PR T S ST ¢ 3 1E'5:‘" }:2

« X is the only expression that can be used in the function Jix). If you use any other
variable name (A through Z}, that variable name is regarded as a constant, using
the value currently assigned to the variable in the calculation.

* Input ef Ax for the increase/decrease of x can be skipped. When you do, the unit
automatically uses a value for Ax that is appropriate for the value of x = a, which
you specified as the peint for which you wanted to determine the derivative.

- In general, calculation precision is 1 at the least significant digit of the result.
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g Apphcatlons of Différential Calcitlations : : :
. Dlﬁerentlals can ‘be added subtracted multlplleci and dw:ded W|th each other

—f(a) RO g(a) g(a)

Therefore: - N N

F@+g £@) gt

+ Differential results can be used in-addition, subtraction, multiplication, and division,
and in functians.

2% f'(a), log (f(a)
_-,:Eunfc_l_ibg]ls'jca'rg be::qseg‘:!.iri.rahy d_le]_é ternjs (f

i(sinx~1—cns.1:,sir10.5) e
S
. Noteihatyou cannot use dlﬁerentnal integration, orE caleu
ential calculation term. ,

HR e
G !

. Pressmg . dunng calculation of a d|f£eren1|a| (wh||e tha cursor is not shown on
the display) interrupts the ‘calculation, -

. Aiways perform tngonometrlc integraticns using radians (Rad Mode) as the unit of
angular measurement. -

+ Differential calculations use variables £. through, | Hfor slorage, deleilng any con-
tents that were previously stored. This also means that you cannot use these vari-
ab!es durlng dlﬁerenual caiculatlons d )

Varlable F__ . G H
Data Stored a Ax F'la)

In addition to th'e‘abnve, thé value for derivative « is assigned to variable X.
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3-2 Quadratlc Differential Calculations -
L}

Aﬂer you select @ (:FMF) from the' MATH Menu, you can input quadra

trals using either of the two followmg formats. ’

[FEnE) E](MATH) @’((.F/(IYQ) Flx} IB cuD) e

Final boundary (= 1 to 15)

Cifferential coefficient point

),u n)::--—f{a)
e 5 EE DL U fed -

Quadratlc dlfferen la‘calcula ions: produce\_an:app
the following second.order dlﬁerennal formula wh:c
mial |nterpretat|0n v

f(\)ﬁ{ A~ 2.'1)+16f(-.—fr)—30f \)4-"‘f6f(r+n':)~‘f{\‘-

In this expressmn values for sufficiently small increments of x are sequentially cal-
culated using the followmg formula, with.the value of m being substituted as ne.=1, 2

(F/(h (f(\

The calculation is finished when the value of f*(x) based 6n the vallizbf i calcuritad
using the fast value of m, and the value of F"(x) based on the value of i calculated
using the cufrent value of ur are identical by the tlme the upperlimity is reached.
* Normally, you should not input a value fcr n. Thls automallcai!y assigns a de-
riifauit:value:of. 7.for n.lis-recommended-thatyeu.only input a value far n wh
reqU|red far calculation precision. )
* Inputting a larger value for n dees not necessaniy pr

where x = 3 for the functlony afdx® ¢ x -6, 0. th's caseyinput, 6
as n, which is final'boundary.’ e 1T

Input f (\)

65

Input of a value for 12 can be skippad,




s

T TTInpUt 6 & . which is final-boundary.

—

i

th { : 7 “a varidble in expressions. Other vari-
« In the function f{x}, only X can be used as a variable in expressions. : i
"ab'lés'-a'ré-tre‘été(i’aé'co‘ns'iant's;_a'ndlhe:value curreritly:assi ned.tothat-varlableu!s
“anplied darifa the-caloulation’ i it Bt si0 oo prihvelid arl
applied dtiritg-the“caloulation. 17 it i i 2 ;
. Inpp?ui of ihe closing parenthesis following the final b_oup_dary vajh.!e-can-be.ommed.
» In.general, calculation pregision is £1-at the Ieagt) significant djlg‘;]tiqf_rth‘e:rt‘e.sult.

S Ed Lol e

s26f Quisdra

ii\;:plicatioh ticDifferential

+ Arithmetic operations can'be performed using two quadratic differentiats.

[ELT R
ato =S

R e

.. Therefore:., ;.. : :

£+ g laks e xg" (@)

le The resuit of a quadralic differsntiaf taltulation
melic or function calculation. .

(Bl 2x ), sl "o)

« Functions can be used withih thet8ms (i), «, A of.a quadsatic differen
sl .

| e d et .
s (S COS,
« Note that differential, quadratic differential, integration, and £ calctlation expres-

sions eannat be used inside of the terms of a quadratic differentiat expressicn.
: NNt Re uae b b, it

m, tF il = ’”
@) s e

et s noa sl 0 o

bsequentarith:
SRHOnene.

.

Important BRI Bimk
. « Use only integers within the range of 1 to 15 for the value of f ‘
of a value cutside 1hiskrange;[‘jro_duce_mar_l:Ma EEROB.,‘ TN FH 6
- You can interrupt an ongoing guadratic differential calculation by Pl
eyl L

indary n. Use

g the
< Vou shauld alw ys spegify |

; fians (Rad) as the unit pf angular measurement be-
© fore performing a guadiatic differential calculation using trigonometric functions.
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) ]
. e ’ AT R
SRl <0whereasx g b, the surface area calculation produces rieg

; p

= Varigbles F; G; and H.are used by the calculator.during.quadratic differential-calou-
lations. Yau can recall the values currently assigned to these varjables at-any:time
to check the details of the calculation. Alse remember that vou should never use
these three variables for otfier plrposes’ 3

e purposes: when performing quadratic diffierential
caleulations,. . 1T S T
Variable- ] F.- RN  [
Data a n a)

in addition to the above, differential cosfiicient  is assigned to variable X after ex-
ecution’oi a.guadratic differenti e et 5

13 .

;oo

following format. .
B (1) (MATH} B i) i} B e Do D e, .

: R R [T B Ri= ‘-L—‘-?Nuh-;’bértif,-nli\ﬁéidns fvalug

: ' - for n ln'N =20 %35 an integer
fram-1 tarough 9)
End-Point' - - =

- Start Paint

(-

N number of divisions

Integration calculaticns are performed by applying Simpson's Rulg-for thef {x) func-
tion you.input. This method requires that the number divisions bs defiRed a8 N = 2,
where the:value of n is an integer in the range of 1 through 9. If you do not specify a-
value for a, the calculator automatically assigns a value in accordance with the i
gration being performed.- L LT e

As shown in the iflustration above, integratien calculations are perfoifnec ﬁy caloy-
lating integral values from a through & for the function y = f{x} where « = x £ b, and

Ax) 2 0*. This in effect calculates the surface area of the shaded area in the illustra-
tion. i

Fm )

(surface;ar )t

87
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+ X'is the only expressmn that'can be used in'the: functmnj(;)"
varlab}e iame (A throuth) thafvanab ] & jd

you use any;.lother

- n and parentheses may b&’ omltted I your itz 1he carculator automahcal]y se-
lects the most appropriate value.
« In general, calculation pregision is +1 at the Ieast 5|gn|f|cam digit of the result.
‘ !

. ) B '/ B SR | N
| Applicatlons of Integratlon Caleulation,
* Integrals can be usedin addmon,,subtrachon mulhphcahon—and division.

[Exampie ] [ £(x)dx'+ [*gt)de

- To perform the lntegratlon calculatlon forihe

Br+4)dx
 Input the' funcnon_{(x) o - i e Inlegratlon resulis can be used, |n\add|tlon’subiraclmn multiplication and division,
’*' - - - 'n functions.
9 [ (1) (MATH) LT i
- [ (ioE B E f{m& tantds _ 2x [y £y ds,”
HE X lE] E] og (j; ! 2
[} B NSRRI EES R A cIE
t the stari. omtandend : . . \ i .
. IF;F:;]{ °8 a. p ; [ I ’:..-.'.: .I'.E' +:',=’,+4 1 5, _ l - Functions can bé used in‘any of the terms { Ax), a, b m i ah intSgral
-EHE]E] e ‘ [Example | fr:";:s(smx + COSX) dr - S
- i Y !
Input the numBer of divisions. - | (sinx +-cosx;'sin-0.5, cos 0 5 5) v
il JETAERTHAA L ‘
: ! : + Note that you cannot use dlﬂerentlal |ntegrat|on or X calquahons inside of -an
. :J - The result ‘ integration calculaimnierm - : e
" _HI lakes afew ' . s R L i .
& . l”k -‘-+ +4 1 ST1-E ol Imporiant - . o
(e :l ; thedisplay. +Pressing &g durmg calculatioh of an |ntegral (wh|le & cursor Is not shown on the
S 1 4 - -|.| display}.interrupts the calculation.
P S I =T ":'E’I:'t‘r:' + Always-performtrigonometric integrations using-radians- (Had Mode) as 1he unit-of
You can confirm the parameters of this calculation by recalling the values stored in -angular measurement. .

h - Integration calculations  use variables K through N or storage deleiing z any
the value memories. r{enisthat may be aiféady.storedsThis-also means thatyou canriot use these vari:

= (K] () ‘II‘_. T T : ables during integration calculations. PR
: - : ~ R u In addition to the above,.the valUe.that represents _division begmmng pomt als
Lo 1 stored in variable X followirig. completmn ofithé infegration calculation:-

+ This unit utilizes Simpson's rile for| Jintegration calculation. As the number of signifi-

i carit dlglis reased, more Talgulation time is required. In some casas, calcula-
fion results may be ericheous even afler considerable lime is spent performing a
calculation. In particular, when significant dlg:ts are Iess 1han ERHOFI {Ma
ERROR) sometimes oceurs.

. . . - Integration involving certain types of iunctlons or ranges can result in relatively

ey N : rarge errors bemg generated in the values produf:ed

[RNIS

foif exinn ot ey

AR “ailsltiss . |I B IE .-:‘in e E
o 134, GEREEET:

68 89




« Note the following peints 1o.ensure correct.integration values.
~.(13:Mhen cyclical functions for.integration-values-become _positiy
different divisions, perform the calculation, for single:¢

5z Negative : and positive,-and then. add the resulls toge?h

thosai ant T L (x) i .
Pesmve
Fele }u.-.b- = ,a,..L
fe s b e f = ko 1 o e
n o [P e s e (o )

Positive part (5)- Negative part (S)

2) When minute fiuctuations in integration divisions produce Iarge quctuatlons in
integration values, calculate the integrasion divisions separately (divide the large
flueluation areag, inlo-gmaller divisions); and then add the results together, .. |

fx)

I D IERI RO

P . S
0|a X ox: x x| b

o L’Zﬂf)"* ?Lf-‘ﬂx),f{f o ks +

e
X calculation is the calculation of the pamal sum of sequence [m} usmg the follow»
ing formula.

S=gu+ Qi+t Feeernen

| Example Z Calculation

[Examplé | To'calculate the follé

Az e e o z(l(2 8K+ 5)

Input sequence {a}.

E@m‘iﬁz}@ (MAT%@ =0 . [E”’:E‘ER'FE: _ —]

Input variable used by sequence {w}.-
K

Input 1He initial term of sequence
{a} and last term of sequence {a:}.

oo

|ECK2-TK45 K, |

E':HE"SK+5: H:E: b:’

| ERRBEAS K 2 )

* You can use anly one variable in the function for input sequence {ad.

* Input integers only for the initial term of sequence {a} and last term of sequence
{en}.

* Closing parentheses may be amitted.

M = Calculation Applications

® Arithmetic operations using ¥ calculation expressions
Expressions: §, = ¥ e T = E'bk
k= k=
Possible operations: S. + T., §, - T,, efc.

® Arithmetic and function operations using = calculation results
2 x 8., log (S.), ete.

* Funetion operations using X calculation terms (z:, &, 5}
Z{x*+xx, 2% 5+ 1), ete.

* Note that you cannot use differential, integration, or I calculations inside of a £
calculation term.

7




o

M % Calculation Precautions B TR R

+ Make sure that the value used as the finalterm.3is greater thian the: valu
the initial term o Otherwise, an Ma ERROR will occur.

« To interrupt an ongoing I calculation (indicated when the't cursoms not on the dis-
play), press the (Ag) key =

fo el o era s ninn T i o rRnne T e JOneinn goy s b o e

NARALAE I Lo AR S Y

72
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?Performang Complex Number Calculations
4-3 Complex Number Calculation Precautions

Before Begmnmg a Complex Number Calculation

il
L



-

o

~+4-1'Before Beginning a Complex Number Calculation:

Chapter 4 I; Complex Numbers | J

This calculatur is capabTe of performmg the IoITowmg operanons using complex numbers
‘ I

« Arithmetic operations {addition, subtraction, mumpllcallon division) i

» Calculation of the reciprocal, square root, and square of a complex number |

» Calculation of the absolute value and argurment of a complex number

« Calculation of conjugate complex numbers - ;

» Extraction of the rezl number part = - e e e

« Extracticn of the imaginary number part

Use the following procedurae to display the Complex Number Calcutation (COMPLX)
Menu.

-@ COMPLX)

“.)\) l ‘r. |“ /i \’ ]

*“1. Abs™ ... ... Absolute value of a complex number
“2, Arg"” ... Argument of a complex number

“3. Conjg" Conjugate complex number

“4, ReP” .. Real part of complex number

.. Imaginary part of complex number

4-2 Performing Complex Number Calculations

The following examples show how to perform each of the complex number calcula-
tions available with this caleulator.

M Arithmetic Operations

Arithmefic operations are the same as those you use for manual calculations (page
48). You can even use parentheses and memory,

74

[Exampie 1] (1 +20) +{2%

EODHRIEEE
OE®EHBEEDE

(Exampls 2] 241 % @ —H%
G (D@D
CERADOE"

|} Rec_p als, Square Roots, and- Sq 'ar'és

'3,_,__--@

BR [LE R

et

B E‘4F o

l Absolute Value and Argument

I'I'he unit regards a comp!ex number in the formai Z
Gaussian plane, and calculates absolute valuejzl and
; : {Merly (&1

— To calbulate abldnite value {r}and for'the! complex
i number 3+4i, with the unit of angular measurement ‘settor degrees.

_ !maglnary Numbar Axis

i besc eaenin ek

Fisti 3220 0v9% 250pd AR [sda,

** e e (GOMPUX T m;gi ;
BHEGDIE,.,,
(Calculation of absolute Vi Ue)
(20 T[] (COMF’LX) @l (Arg) "
BERGEIDNE

(Calculation of argument)

s (3Hi)
§3.13916275
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format ¢ — bi.
_ To. calculate the conjugate complex numbe 1or the co plex

" humber 2+ 4.

[ [ (2] (COMPLY)
8 (Cong IDBEDDE .,

M Extraction of Real and. Imaglnary Number.| Parts )
Use the fcliowing prﬂcedure io exiract redl part 4 and i |mag|nary part Efrém a com-
plex number wnh the. formai a+ br

w To extract the real and |n1agmary parts of the complex number
T 245 ¢

] Frena (2] (COMPLX) @ (ReP) |
OEHEGRE

5 'n ~o (Real part extraction) )
e GO By 21
ﬁCMJﬁEC“]mW]uW

4-3 Complex Number Calculation Preéautions

* The imaginary part of a complex number.js displayed using nine digits for the
mantissa and two digits for the exponent, when exponential notation is used. If the
imaginary part does not require exponential noiahon 10 digits become available
for the mantissa.

* When a-complex number has more than 16 dlglss ff19 real number part and imagi-
nary number partare, dlsplayed on.separate lines. ..~ _

* When either the real number pant or imaginary number part equals zero, that part
is not displayed.

»-10 bytes of-memory are used to store the,imagina

_ comlex numbértga variable {page 33). S

L The fallowing functicris cah Be used with comple fiu
o2 =
Int, Frac; Hnd Intg le Scn ; ENG ENG ol

art whenever yoassign a

76
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Chapter 5 I“[ Recursmn Calculatlons

_ThIS calculator can calculaie the followang1w0 types of recursions.
.* a. type recursion E

General term of sequence {a},i conS{sllng of
« a..1 type recursion
Linear two-term recursion, consusting ofm -1 m, andn. -

and " i

5-1 Before Begmnlng a Recurs:on Ca|cu|at|on s

1. Press Pomg [8] (.} to enter the: Recursmn Oalcuiatlon Made.:
- @B EHw) :

v E—

This dlsplay appears when an type recursion is currently se!ected See step 3 below
for information on selectmg the' recursion type.

* Any recursion forrm you prewously II'IpUt WIH aled appear an’ the dlsp ay WHen
you enter the Recursian Caleulation:Made, 5. e

2. Press [[eno) -10 dlsplaythe function menu.
= The function menu that appears depends on whether a. type or a..+ type recursion
is currantly selecled .

When a. type is selected

[ton . Z.HATH ’
LIVE )
“1.n"

“2 MATH"
*a. TYPE" .

Inputs "
. MATH Menu (page 30)
... Specification of recursion type.

When aw type is selecled

L Zuam ‘
JIATH 4, TYRE
“nt Inputs ». '
“2, an” .. Inputs a..
“3. MATH ... MATH Menu (page 30)
"4, TYPE" ... Specification of recursion type.

78

3. Dlsplay the TYPE menir-to'sefect the type nf recursion you want.

{SELECT an T?PE*
1.dﬁ-HH+E
2y anw=Aan+Br+C

‘5-2 Performlng Recursnon Calculations Fin

Example [Exampte 1] Input a. =n +2 and calculale values for‘aﬁ‘and X4, as variable n
changes in value from 2 lhrough 6.

1 “Select recursion 1ype i

@ '. — w3
2 Input the formula. [ ar=- }
| L.n  2.1ATH }
i ) o e Tlle‘E . }
L | an=r+2_ \
K &7
Sﬁ.‘Press@] . ' -
X B e | +4TRELE Rarmess
+.Thae table range input screenh appears, showing | .
:fhie current table range-startvalue. f

SR start?

$ et

* The calculator will start from the value you specny and |ncremen1 by one far each

79



4. Since we want to'use'a:start value of 2; press:(Z}to:change.the current.valile.

IR S H4THELE Rangedd

ng’ 'you'press. @), the value of iis
mcremenied and the correspondlng results for e and Ea appear on the dlsp!ay

& an=n+z

ar=rits

) F= i,
R T -
B R T 12

an=h+2
=

Real=p

|'_.

* Nor-linear exponential expressions (ex. a. = 2/ 1}, iracttonale Pressions {ex. «. =
(u+1).’n) irrational expressions (ex. «. =r— (i —1)}, or trigonometric expressions
(- = sin 2nm) can be input into the general term of {a.} for generation of a numeric
table.

80

P e

PrE——

R

_ Input tar =i +5 and calculate values fore:and Szoasy anable it
wirchianges in value from 1 through 5.’ Note:thatgins 2,12

1, Select recursion type [T

i e (-3]"1 = l
2.;"-lnput the farmula. ’

o .

1 o £l a.l S

2 MATH 4 TYFE

-

=

#4THELE Fangedss

+ The table range input screen appears, snowing | _ =
. the-current.valuie for a;, which is the first term ar
" of sequence [m] : )

B BT [ ans=ap+a.

31 Press 8.
A |

4 !'n:pu't the value you wijiﬁt' 10,usE for s,

#+THELE Farngeks

GRS POELIZIE) S L LBUSD DRD Ty Ll il

+ Another-table rangesinput.screen.lappears,; v
':showrng the current 1ab|e range start value i

= The calculator “witt St fronTihe Value you' $pEcity‘and mcrement by-one for edch
successive calculation.
= Since we want to start from 1, which is the value shown on the display, we do not

need to input anything to change it.



6. Ptess Egto perform the caicilation,.Edch time you prass 9 ; the value-of n:ds
incremented and thecarresponding results: for [ and preod appear on'the digplay.

= ' -:il"l-}l".:.'lr"l""-\.l C

BTN A=
e an=
v BENE

ST Ay

)
al

=

i

F-at

L

:|r|+|--:m+'5 (o &

s T -

e

L= ‘ 'ah+|zah+:| Seee

- — . - N |"|=

ERRHE =T, LTI Wt
e PO
b=

= You can conlinye pressing (B5) untii » = 9,999,998,999.
* To quit the calculation, presé:[Efii] . This returns you to the display in step 2.

+ If you specify a negative value for the table start value, the sign is dropped, .
+ If you specify a decimal or fractional value for the table start value, only lhe mtéger
“partis. used. .

« Spacifyirg a relahvely Iarge tab\e start value can cause the calculatlon {o require
considerable time to complete. .

« A result that is out of the range of the.calculator causes an:Ma:ERROR ;8 -
« If you change the unit'of angular measlrement while the resultrof:a recursion cal-
culation that contains trigonomatric functions is on the display, the displayed result
is not converted to the new unit. To recalculate using a different unit of anguiar
measuremem go to the COMP Mode and change to the unit you wanl to use,

b ew L I0ER i e

g2

~frh

Binaisun

6-3 BASE



Chapter 6 "erSE-N Mode Calculatlons

You can use the BASE-N Mode to perform calculahons with binary, octal, decimal
and hexadecimal valugs, You shoufd also use thts mode to convert between nurnber
systems and for fogical operations. - :

*+ You cannot use scientific functions in the BASE N Mode. o

+ You can use only integers in the BASE-N Mode, so fractional values,are not ai-
towed. If you input a value that includes a decimal part, the’ un|t automatrcally cuts
off thedecimal.

« if you attempt o enter a value that is |nva|rd in the number system {brnary, cctal
decimal, hexadecimal) you are using, the calculator drsplays an error message.
The fol Iowmg shows the: numeralsthaf can| be used in each number sys:em
. .Binary: 0;1 - - S B . B BTN

Octal0123 ,5,6, ;
Decimal: 0, 1, 2 , 4, 5,
Hexadecimal: 0,1, 2, 3

3

7 :
6,7,829
4,5,6,7,8,9,A,B,C,D,E,F
+ The aiphabetic charact rs used in the hexadecimal number appear drfferently on
the display to drstmgujsh them from Sextcharacters .
Normal Texf A, B] GYD-EFIV BN
Hexadecimal Values: A, B,CDEF., :
» Negative binary, octal, and hexadecrmal values are produced usrng 1he iwo s com-

plement of the original value, o -3 AE sl nels o
* The following are the display capacmes for‘eJaﬁI'r ei 1r:rer|j-|urn_be 2 srysterps
Number System Display Capacity
Binary 16 digits
Octal 11 digits
Deacirnal 10 digits
Hexadecimal 8 digits

= The following are the calculallon ranges for each of the number systems in the
BASE-N Mode.

E!lnary Values

Positive: 0=x s 01111111111111111111111111111111

Negative: 10000000000000000000000000000000 = x

R R R A RN AR RR R RRARFRRRESAEE

QOctal Vailues

Positive: 0 s x5 17777777777

Negative: 20000000000 5 v = 37777777777
Decimal Values

Positive: 0 2 x 5 2147483647

Negative: -2147483648 S x £ -1
Hexadecimal Values .

Positive: 0 = x s 7FFFFFFF

Negative : 80000000 £ x = FFFFFFFF

6-1: Before Beginning a Binary, Octal Decimal; or Hexadecamal_‘

Calculation

1. Enter the BASE-N Mode.

@ BASET)K ) Curremly selected —'+::+DEE HD['E*+' .‘

number system

“1" BASE-N" ... BASE N Menu
“2.
w3

.,
“2,
wg
g,
e
“6,
“7.
8.

. Specifies decimal as default

. Specifies hexadecrmal as. qefaull -
- Specifigs binary as defalli
. Specifies oclal as default

. Specifies decimal for input value -
- Specifies hexadecimal for input- valus
- Specifies binary for input valia -

.- Specifies octal for input value

4. Press [¥]to change to the second BASE-N Menu.

® . [{.Hea Z.fot
S J.and  duor
S.ror Blrhor
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-Negation,,.

... Lagical NOT
... L.ogical AND...
... Logical OR
... Logical XOR
-.-ogical XNOR co

6-3 BASE-N Mode Calculations ' 2%

W Arithimetic Operations 4
To calcutate 10111z + 11010.

TR 1] (BASE-N) (3] (Bin)

R T T — - DODOOO®
. 6—2 Us:ngtheBASENMode _ S — NODDOE -

B

l BASE-N Mode Number. System
.+ To convert a displayed value from one number system,to another
W “To convert 22, {default number system)to its binary or: octal value

To input and execute 123: x ABCx, when the defauit number

&g -I@. (Bé ) (Dec) 5 system is decimal or hexadecimat
Pl BASE-N) (1] (D p
. Eammen e | olZ3hABC
. KB (1] =
| @ EASENT B, o 5 e 228084
' BEIEHEIHHHEHBEBH?B AELE
‘EIE’IEHEIBEIEEEEI LE11 5) | BASE-N) (@ (H
o P CASER ) e LISHREL
. . - kil
_ o 3 @E@BH@@EEE&
*To inpuf’Véiﬁes of mixed number systems - - B Negative Values
[Example] "Ij'o mpult 123w or 10105 when the default number system Is hexa- To calculate the negative of 110010:
acima P
~ R [ac) [Furenon BASE-N Bi
) TR ) (BASE:N) (23 e BAGE ) Hes 118618
it wsonrs Bheomnoono® 1111111111111
J~n f111111111861118
I (1) (BASE-N) ) SR
Do eE : HHEHEHEH M Logical Operations
i PAL sz el AnAR 0 0l T aau To input and execute 120 and ADs
_— G (BASE-N) (2] (Hex} - .
I : = 1) (2) [0) wnd (] (BASE-N)[¥) | 2BandRD
5 {3) (and) (&) 0] & HRREAA 2

T 86 87



— To calclate 36, or 1110z

[0 ) 1) (BASE-N) (@ om)
@m(T (BASE-N) (¥)

;To negate 2FFFED::
: [ (BASE-N) (@ (Hex)
(BASE-N) T¥J(2] {not)
EE D ED:

. @@L
(2) (or) M (1] (BASE-N) (2] 10
nonoeE

)

[Hat

g8

.7:1__Single Variable Statlstlc':,_:C I
7-2 Calculatlng ar Test Value

7-3  Paired Variable Statistical Caleulations. »

[CHAIIN S

S e il

Pl ey oo avied vl Isoiy
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Chapterf7 "|[Stati's.t“i_cﬁ-,l_'—-cajﬁlcﬁ'lations'

This calculator ean perform both smgle wvariable slalrstrcal calculatrons in the SD
Mode using standard deviation, and parred-vanable statistical calculations in the LR
Mode using regression.

7-1 Srngle Variable Statistical Calculatrons

In the SD Mode you can obtain popuiation standard dewauon sample standard
deviation, the mean of data, sum of the squares of the data the sum of the data and
the number of dala nerns :

OTo input srng!e-vanable data

1. First perform the fcliowing operation to clear statistical memery, which consists of
variables U, V, and W.

@ [E) ( DSP/CLR).(Se:)@ )

+ Always make sure you ' Gidar siatr 3
calcufation.

2. Input the data using 1hE-following syftax: = /L.i8 €
<data value> {0f)(= & )
"To input the data 10, 20

Key operation: 10 1) 20

« You can input repeated data by simply pressing (0f) again.

To input the data 10, 10

Key operation: 10

- You can input multiple identical data by specifying the number of repeats.
To input the data 20, 20, 20, 20, 20
Key operation: 20[R) 3] 5

Number of repeats
Data

*Jeleting single-variable data
The method you use to delete data depends on whether or not you have already
stored the data by pressing the BT key.

To delete data that is not stored
It you have input data on the keybeard but have not yet stored it by pressing[DT),
simply press [Ag) .

90

To delete data that is alféady stored
Us ollowmg syniax 10’ Iete data that you have already stored by pressmg

B .
— To delete the data :10 and 20 LR L
- .. Key-operation:-10 -. 20 @Al €0

» Performing singie-variable statistical calculatrons
Once you input the data, simple display the Single-Variable Statlstlcs Menu and
select the type of result you want to view. {

e (7] (STAT),

sMean ofedat I R
.. Pepulation $tafidard deviation of v data

.. Sample standard deviation of ¥'data

Surmn of squares.of x d

You can also drsplay a comprehensrve list of results by performrng 1he followrng key

ageration.

EEm(E) (RESULTS) .
. N

IZJiT@

a1



. Stallstccal calcutation resulls can be upto 12 dlgtts Iong

« The Valldes for 22, £5; dnd /r are aufomatically ‘assigned’to vanables U “V; and W,

. respectively. Note lhat yau should riot use these three variables:ict assignment-cf
‘ather vafues when performing smgle -variable. statls’qcal .calcul

- Data-mean and standard deviation‘are calculated usmg the' followmg formulas,

A N | LR

determing the standard deviation for the
population

e’ (ExPin

. it
ai

[Usnng all data from a finite population 1oj|

determine the slandarcl devijation for the

[Usmg sample data from a population loj|

Calculate statistical resuils for the ddia 55,
Also find the unbiased varrance, th
dual data item from the mean .

(6] (DSP/CLR)
- [8)(seh g - . :
(Clears statistical memory)
, 51 G155 0% i
53(07) 0054 B0 52 @1 . S e F
. o - =]
"~ '-‘*1-
- o
- o

92

- [FeT (B) {RESULTS) 130 o
: (Statlstlcal caleulaifon result dlSp

72 Calculating a t-Test Value

The mean (sample mean) and sample standard deviation can be used to cbtaina r-
test valug.

#What is the r-test?

With the r-test, sample mean x and sample standard deviation xo are used to
judge within a specific level of significance range, whether or net popultation mean
is some hypothetical value.

* The r-test value is calculated using the following expression.
(F—mpy X :meanofxdaia.
o xa.1 : sample standard deviation of x data
“Jn ' number of data items
t :hypathetica! population standard daviation

a3




_ To determine whgther the population standard-deviation for sam- e -distiibilion fable ~ -
ple data 55, 54; 51, §5, 53,53, 54; 52 is 53: Rerform a:r- esl with a The values irrthe-top row-o the-tabfe how ther
level of significanice of 5%. thatthe, absoluteﬂgalue of rjs greater than; the. 1able values for, a ag
‘ freedom

[Fr®) (6){DSP/CLR). (8] (Scl) B8 Zrl

Clears statlstmal memory) e

-55521'_5155 o —
. 53T 0754 0T} 52 T ol 3
- ... {Data input) () ':i’:'
A . |f| - ""i"
:: ; - = - P(Probabamn

50

Degree of Freedom |
I RSO TN S '. . 6 g tzicnif *3‘111270531% s

EmEDSTAT) .
@(L()530E

{Extraction of i-lest value) 2. 1. BGE ';"'30,3:~ + ish
: : : 3 © 1.638
4 1,543
L r T B 5 1.476
The above operation produces a rtest value of r(53) 0 7533708035 According to
the -distribution tabie below, a level of significance of 5% and, adegree offreedom & 1.440 -
of7n-1=8-1=7) produses a wo-sided rtest “alile of approkimately 2.365. 7 144880y
Since the calculated r-test value is lower than the table value, the hypethesis that 8 1397
population mean-wequals 53 is accepted. R R ° '
e : : 194 - 3§
e : 15
B
.25
.30
e : o o B ot 35“. ey j’.
e e e .
- oo Tl L S irshin elginge B al st . .45
R o [ :‘,\-:.‘;m--; woychn b | n.% iinpe
60 ’ 1.671_
q:j:'r:—’aﬂ'-sf? 'V{C bats s
120
240

= O B060s12 0y ¢

S I A TR L Yo

895




) 7_3 Palred Varrable Statlstlcal Ca!culatrons s + You can delete multiple identical data:by specrfylng the:numbéer.of data |tems

To deleie tht data 20/30, 20/30; 20/30,-20/30; '20/30
Key operation: 20 (33 30 & m El5 @]-

® Performing regression calculations

. . ) 1., Gnce you input the data, simple dlsplay the f|rsi Parred Varrable Stati tlcs M u‘
M Linear Regression -and:selsct the type of restliiveu want o view.- = D R T i ;

The following is the formula used for linear regressron . (A [F)(STAT)
v—A+B\ : ) R oTmT T

o1 i

" The LR Mode provrdes you with gl thé 16615 Ydu'héed for’ ;‘:é?fér’miri'g‘ régression ©
caleulations. e

I

S P N SRV S

*To input linear regressron data
1. First perform the foliowing operation to Clear. slatrsucal memary, which consists.of
varrables P, Q'R, U, V, and W.

e . Dot N

+ @Em) (8] (DSPICLR) (8] (Sol) B3 o 2 ‘ t
* Always make sure{yqu clear statistical:r memory beiore performmg any statrshca| | ‘Mean of x data
caleufation, | R ) | . Population standard deviation of x data
2. nput the data usmg the fo!iowrng syntax He TR : . Sample standard deviation of x data
iy dath valuss! d Meigm ST b “Mean of v data )
. “ex dala va ue> El < ata va Uu b . - Population standard daviation of y data
_ To rnput the data 10,20 20130 i iy - Sﬂmple standard deviation cf v data
] Key operation: 10 ‘G120 b7 20 ) 0@ 2 Press Elto advance to the second Paired-Variable Stafistics Menu.
* You | can mput repeated data by srmply presslng.ag " - ,'! } } S
_ To.input the data 10/20, 10/ ; e N 1 crt Z.Ex
. - Key operatlon- 10E| 20 1 . - ﬂ_, . |.-| q, . L-_.,ri
: . - ' c o, s
. You can input multiple i |den1rca| data by specn‘ymg the, number of repeais N P P . . ¥ oo XY
[Example] To input the data 20/30, 20/30, 20/30, 20/30, 20/30 L S
- Key operahon 20@30 350 7 : = R T
R : Nurnr:;r of repeas i L . Sum of squares of v data
Domapren P : -Sumofxdata
: o ; L o - Number of-data items
eDeléfing lingr regressmn data i e : - Sum of Sghares of y data
Theméthod you uséid-delete data déperids on whether"or not you havealready - Sum of y data
stored thé dala by pressing the@Tlkey. .., cn Sum of x data and v data
To dslele data thatisniot stored ¢ LR . = You cafreturn to the first Paired-Variable Statistics Menu by pressing (a].
If you. have input data on the keyboard but have not yet stored it by pressmg. : v
3|mply press fag) . i P .3 Press [¥to advance to {he third Paired-Variable Statistics Menu.

el | e T S8 T
To d ete data that Is already stored, . . i
Use the followrng symax to delete data thai you have already stored by pressrng . S L
: [ H LRT : . .

< data valug> EI <y data value> -.'

To deletethe dala 10/20:afid 20/30. : :
- T 7 —Key operation: 10 ()20 &R E0 20 ) 30 @A E - Lo

96 a7



“1LAN ... Begression formula constant term A - ..z e
“2.B” Regression f¢ formula regression coefilc __nt B

“3or” .. Correlation coefficientr; ;.- P
487 . Estimated valie 61 x

“5. 9" Esttmated value of ¥ P i

. You can reiurn to the second Palred-VarlabIe Statistics. Menu by pressmg @

. You can also d|splay a camprehenswe list of results by performtng the following

key operation,

A
E

g : ["l:'u‘l.:lT iom x
I_r'_ — B e .-"I
dn = B?lﬁﬁ?ﬂl
dr-=

@ T@

{De-ﬂatmn ¥

i¥. = 106
e 4 EEQEBE
B TR 45EI

Il

'H'_-wll:I:l

3
52

+3

é
nal
=
)

? 5 hg*};j

J

@

98

Ty

+ Statistical calculation results can be displayed-up to.10.digits
dlsplayed using a B-digit mantassa and a 2 dlglt exponent ‘whel
fion is-in use.)

+ The values for a2, Ty, n, Ty, Ey, and Lxy are aulomatlcally asstgned 1o vafiables U,
V, W, P, Q, and Fl respecnvely Note that youishould not use; these variables for
assignment of ather valiies: when perfcrmlng palred-varlabte stallstlcal calcula-
dions.; e -

» Constant term A regresswn coefficient B, correlauon coefflclent r and estlmated
values for x and y are calculated using the following formulas. o

_ Zy—-Bix
B #
nZxy — Zx-Iy
(Zx)z] {n Z\

FRUDAS —(Zy

Perform linear regression to deterrhine the regression formiula ter-
ms and correlation coefficient for the followmg data. Next, use the
regression formula to estimate atmosph pres 2 at 1B°C and
temperature at 1000hpa.

Terperature {°C}

*Almaospheric présésire (Hpa)

10 1003
15 ORI [+ -
20 e 100
S5 CE o
30 1014
RN T8 R L
(Feris) (€) aspfcm)
‘(8] (Scly e - e
(Cloars statistical memory)
1031003E0 15 100560
202101007251 10110T) .
30|z|1014-
v . (Data inpu -t

oy



@] (HESULTS) _ . _ -
(Siatlstlcal calculauon result display) dearession

o

5

1
IE
15-

-l

P

Tm DD

9
5
7

&, 33268

17, 48

B ) 18-- (STAT) Ellii
(Atmosphenc pressure at 18°C)

00 ) STAY D)
WEO @('\) A
(Temperal_ure ;_\t‘1000i_1p,a) B

4 t:-4 85?14"

H Other Regressnon Ca!culatlons o

The linear regression formula (\ = A+ B\) can also be adjusted 1o aEIow ca|culat|on
of logarithmic, exponential, and power regression,

+ Tha following sections on logarithmic, exponentlal and power regression assume
that you are already tamiliar with the basic data input and editing procedures for
linear regressron If you have not aiready done 50, go to page 96 and read the
. section titled "Linear Fegression s et

‘M Logarithmic Regression
The following is the formula used for Ioganthmlc regressmn
y=A+B Inx

s To input logarithmic regressmn data
1. First perform the following dperation to clear stanshcal memory, whlch consists of
variables B, Q, R, U, V, and W,

(o (&) | DSPICLF\}@ Scl) B8

» Always make sure you clear statlshcal memaory hsfore peﬁormlng an’ _'stanstlcal
calcu!allon LRI L

2. Input the data'using the following syntax:

(in] <x data value> (3) <y data value>

« Ygu can input repeated data and multiple identical data usnng the same basm pro-
i ‘cedures as described for linear regression on page 96. Just remember fo press
[ix) before inputting x data values.

108

L

¢ Deleting logarithmic regression data

You can deiete data using the same basic procedures as descnbed icr Imear regres-
sion on page 96. Jusi remember to press ((z] before inputting x data vajues.

lPerformmg logarlthmlc regressmn calculations
Logarithmig'regression calculations are performed in accordance with the following
formulas.

* Estimated value of x = ¢*

+* Estimated value of y = ln.ry

If we substitute x for inx in the- logarithmiciregression: formula v “Inx, it be-
comes ldenuca 1o the linear regression formulay =A-+Bx. This.means:that.constant
term A, regression coefficient B, correlation coefficient r, and estimated values for x
and y can be caleulated using the same formulas as.used for linear regression calcu-

Iatlons Note however, that: catculatlon results differ'as shown in the folf owmg table.

3

’ Llnear Regression Logamhmlc Regression

Iy Tinx
S B{ine
© Ly Zlnaey

_ Perform logarithmic regression to determine the regression tor- -
mula terms and correlation coefficient for the following data. Next,
use the regressmn formula to estimate values for x and_v when xi=

80 and yi = 73.
L =
xi i
29 |8
50 TeEs e
74 38.0
103 46.4 L B e
118 48.9
-@ (DSP/CLR) -
(€] (Sch &9

{Clears statistical memory.)

[ 29 (5] 1. s-@somzas'

=

(Dala mput)

1

14



[ (8] (RESULTS) .
(Slahstlca i calculation resuli dlsplay)

{in) 80
y _-- (STAT) ) DE () 6 -

aied value of ywhen xi = 80)

73 @@ 7] -'(STAWEJ @ & 'r'
650 % ) S T

(Estimated value of £ when yi - 73)

n Exponentlal Regressmn

Tha following is the'formiila'used for exponenhai regressm .
y = Ae®(Iny = InA + Bx)

*To mput exponential regression data

1. First perferm the following cperation to clear statlsucal memory WhICh consists of
variables P, @4, R, U, V, and W.

(@) (&) (DSP/CLR) (8] (Scl) (&) o -

« Always make sure you clear statistical memory before performmg any statnstrcal
calcuiation. ‘

2, Input the data using the followmg syntax:

< data va1ue> E] {In) <y data vaiue> .

- Ypu can |npu1 repeated dala and multaple identical data usmg the same’ bastc pro-
cedures as described for linear regression on page 96 Just remember o press
[E] before inputting y data va'.ues

- Deletlng exponentlal regression data
‘You can delete data using the same basic procedures as described for linear regres-
sion on page 96. Just remember to press [In} before inpuiting y data values.

102

P ey -

*Performing. exponentlal regressron calculations+ - -+

Exponential regressmn ca%culatlons aré performed i accurdance wrth lhe followmg
formulas ;

« Constant term A e“ : :
* Estimated value of x = Inp2 .
» Estimated-value of y =¥ °

If we substitute y for 1ny and for tnA in the exponential fegression formula y = A%
{Iny = InA + Bx), it becomesidentical to the lingar regressian formula} Ao+ Bx. This
means that:constant term A, regression coefficient B, correlation: coefficient r, and
estimatedvalues fof x and y can be calculated using the | §ame formulas as used for
linear regression caleulations. Note, however, that calculation results différ'as shown
in the folldwing table,

Linear Regression | Exponential Regression

A Einy an
T 2 (Inyjz
T Ty oo Erelny i

Perform exponential regression to determine the regression for-
mula terms and correlation coefficient for the following data. Neid,
use the regression formula lo estimate values forx andy when xi

=16 and yi = 20.
xi ¥
69, |, .214 |, )
. 2.9 B LA
19.8 12.1 R -
26.7 8.5 i
361, .| .52 e . "
[T {8) (DSP/CLR)Y c —
(8] (Soil &8 R ._1:,-1 i o
{Clears statistical memory.) - e E|
.89 {E) 21400 - -
12.9 (#)(in] 15:
19.8 1 (m] 12.

26.7(3)(n] 8.5 B3] . "'r"
351 (3 () 5.2 [0 | AT
«z - (Datainput). :

=

103



(EEmm) (B] (RESULTS) sy oarroy s

- (Statistical calculation result dlsplay) -

'L_'-{@b@
o 0 €9 o) (0

'(Es‘slmated value of) whenxr =16} =

ZEIEIEEB ’4?;

* Performing power regressmn calculations
Power, regressron calculatrons are performed in accardance with the followrng for-
mulas. -

» Constarit term A e“‘
» Estimated value of x = ¢im*
+ Estimated value of y = ¢

If we substitute y for iny, a for InA, and x.for Inx in the power regression farmula
»=A- 2% (Iny = InA + BInx), it becomes identical 1o the linear regressjon.formula
y = A+ Bx. This means that constant term A, regression coefficient B correlation
coeffrcrent r, and estimated valies for x and y cait be calculated using the same
formulas as Usadfor lingar regression calculations. Note, however, that calculation
rasulls differ as shown 1n the following table.

(in] 20 ([Eeren -- (STAT) EI lil
(@ (9 8

{Estimated value of £ when yi=20)

lr' LB

1,4. .;r'aisrsj

2 5r4EFuElE14r

Linear Regreesmn Power Hegressron
I . C Iy =
) pRSREE R Fin?
Loy Ziny
Iy Z{Inyy?
Txy Eln,r Im

| Power Regressron
The following is the formula used for power regressrc _
y= A8 (h"lv = InA + Blnx} ,
«To input power regression data .o -
1. First parform the following cperation to clear slallsncal memory, which consists of
variables P, Q, R, U, V, and W.
[z £6) (DSP/CLR) 8] (Soh B

« Always make sure yau clear statistical memory befora: periermlng any statistical
calculation.

2. Input the data using the followmg syntax:
(1] <x data value> (] [[) <y data values@m

« Yol ¢an input.répeated data and multwp!e identical datd using thé same basic pro-
cedures as described.for linear regression on page 98: Just remember t0 press
(i) before mputtrng x data values and y data values.

. Delelmg puwer regressron data ’

You can delete data using the same basic procedures as descrlbed 1or Imear regres-
sion on page 96. Just remember to press (Tg) before inputting x data values and ¥
data values.

104

— Perform’ power regression o determine the regressmn formula
_“terms:and correlation coefficient for the following data. Next, use
the regression formula'to estimate values for.x and y when xi = 40

. ‘a,rldy; = 1000.
N xi vi
28 2410
30 3033
33 3895
35 4431
38 5717
Fremw)[€] (DSP/CLR) S
[E] (Scl) fxg -:'l_-l
(Clears statistical memary.) B
(in) 28 {¥) (i) 2410 ) - =
() 30 (3] (i) 3033 0T I 38 1n atlt
()32 (o 855 67 W= 363750159
T - i
(i) 36 (4] () 5717 a0 Y= 3,85119%47]
{Data nput) A= 5

105
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FEmE] (RESULTS)

%40 m.(STAT) .E]
-.@l.@

{Estimated value of ¥ when xr 40)

[T) 1000 {fREney --(STAT}EEI
A (5

@@E@-.

-\, {Estimated value of ¢ when $i=1000).:.

108

Sl
.. (Statistical calculation resul{ display) .

&3

Raa
A
E
§

'II 3] II_"

1A

IEII'-\-_'H--I.H

e The value for constant term A in the above dlsplay is calculaled for LA Use the
foilowmg key operation'to calculate Afor A. -.3 :

. EOEES EmEETAN DO
S Owe

In 1
'Hrl—

EIEHEJ

3 EEB?JE‘E% |

EF‘!. 26225651

1 szssmaees|
-ﬁn 485
]

- Eormula..StOraQé .

8-1

8-2
8-3
§-4
8-5

Using Formula Memory
Comment Text

Table Function SN
Sclve Function

Storing Formulas in the Program Area’ »




Chapter 8 I"[E)rmula Storage

1
You can store one formula in memory ‘for instant recall when you need it. Then you
can recall the fermula at any time, plug in values and perform calculations quickly
and easily.
Thea following are the kay operallons you can use for formula storage, recall, and
execution.
AN ... Stores the formula on 1he disp!ay in formula memory.

.. Recalls formula memory contents.
........... Starts a calculation operation.

8-1 Using Formula Memory

The best way to explain how to use formula memory Is with the aid of a couple of
actual examples.
To store the following formula in formula memory, and then use
it to perform a calculation., . - :

Y= AX2+6X -9 e
1, Input the formula. i
a0) (o [ (¥) (=] (2] (X) (2R (=] Lo Lo '
HE@OO0 VRREHENE.

2. Store it into formula memery. . o 5 2

3. Start the calculation operation.

[CALC I'fl H 2+|:|
- Cursor l|:|=
W=

— a5

Values currently assigned to variables

« The cursor indicates the variable currently selected for input. Use @and ®ic
move the cursor. The cursor also automatically moves to the next variable when-

BVEI yOU Press EoP
+ If the cursor is located next to the last variable, pressing B¥] executes the calcula-
tion.

L 0 -".:'_
(Value of variable A} {=REE Rk
@ A=
{(Value of variable X) = 5

108

(Calculation of result) - - - T I'I'I-H"':‘:q- El 9 R

"C o

* It the calculation is taking teo much time (such as when you.are using.a, mulf-
statement to perform aderies of calculauons) you, can mterrupt it by pressing &g .
This causes the message “Calculation Stopped” @ppears on the dlsplay Press
(&) again to clear the message.

[Example 2] To recal the formula ¥ = AX? + 6X - 9 and change ittoY = AX? +

1. Recall the 1ormula youwant to edit.

@ “”:71¥2 | =Rz +EH-T_ | |

2. Move the cursor to the locaticn where you want to make your change.

[=Anaeg=n

3. Make the changes you want, and then store the formula.

@ . N Lo - -
DO "\J"H:-'"‘-‘l'\.‘-?'-. w
+ To delete a formula from memory, recall it and press [in.

. You can store only one formula in 10rmu|a memory Nme 1hat a: mulhslatement.l B
"{page 28) made up of multiple formulas is freated as a single formula.

+:Storing.a. farmula inta:fermula. memory automatlcally deletes anyihlng thal was;
- previously:in the formuyla.memory. - : i PEERS

* Formufa memory can held upto 12? bytes 01 data

* The cutrent calculation mode. (COMP, SD L
“stored as part of the formuia dat&” * -+ i

+ When you use an array variable inside of anfoimula;‘the valug cuirently assigned
to the variable is used when you perform a calculation- usmg the formula.

+ A “BASE-N Mode ERROR!” occurs whenever you are in the BASE-N Mode and
try to recall a formula that was stored while in another mode, or whenever you are,
not in the BASE-N Made and try to recall a formula that was stored vihile in thée
BASE-N moda. | . i ERAREARS

+ Formula memory: conte’nts are retalned even while the’ calculator is turneq oﬁ

SE-N) of lhe ,calculaior_:

109




8-2 Comment Text S

You can append comment text to variables used in formulas you stare in formula
memory. Simply input the texd you want to use inside of double quotation marks after
the variable name. Once you append comment text to a variable, the text appears
on the display whenever you exacuts the calculation.

+ Comment text can be up to 15 c_:haraclers_long. T-'
To store the following formila in fomiula memory.
S“AREA" =314 X R?
1. Input the formula.

BoEmmme |5 RER"=3. 142

S EEOD@ONSED, .
lul

2. Perform a calculation.

- S ARER"=3, 14%R2 ‘

{Value as;sign'ed t0 variable R) @EH': S 1
CoR 78,26,

REFEAT:[EXE]

o

Beeoco L T AR

8-3.Table Funstion - . .- . -

The Table Function lets you assign a range of valugs to-a single variablain a formula
stored in formula memory. You can then calculate the resulis-forthe 'entire range-of
values. L L e e
[Example] To assign values starting from 0 and incrementing by 2 fo X in the
- ., following formula (A= 2).- B T SR
VeRxgkzg

 [veResdia. .

1. Inpat the formilila,. -

& Y B @ € (@
Lo ic o
EG|
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2. F'ressanq the.n in_put the value for A; - I'I'I—Fl '2+F|"<:—9 IS
EEE. A=
) e L
| mi= i
3. When the cursor is next 16 tﬁe variable to which you want 1o assign & range of

; ua[ue_s? (X_in our example), press [E). This causes a table range start value
spacification screen to appear.

.
ﬁ*THELE Fariaetk
e L
1 5Lart?
b 1. o
4-Input the starting value you want to use for X-and press®g. - . ~
. @ o EILE!I’“'LT"

] ﬁ#THBLE'Eaﬂgeﬁ*'“
Pitch?

\

5. In the next screen thai appears, input a value for the pitch, which is how much the
value of X w!II change with each execution. Next, press (% to perform the first
axecution using the starting value.

® Pitch?
AT

JF

| Y=FHZ+ER-9.

L=

111
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8. Continue pressing B9.as many times-as youwant.: .-

= V=Pt +ER-3

-
he

- A positive value for the piteh will cause the value of the variable to increase. A
negativa value will calise the value {0 decrease.

+ A message indicating an Ma ERROR appears on the display whenever the calcu-
lation resu't is out of range or when the calculation result is an imaginary number.

8-4 Solve Funciiéri'

The Solve Function uses Né\ﬂ,rlon's method to sclve for any of the variables of a
formula stored in formula memory.

Newton's Method . . -

0

This method is based on the assumption that f{x) can be approximated by a linear
expression within a very narrow range. It is used to appreximate the roots of an
equation by the methods of the calculus. .
Firsl, a starting value (predicted value) x. is given. Using this starting value as a
base, approximate value x is obtained, and then the leit side and right side calcula-
tion results are compared. Next, approximate value x: is used as the initial value to
calculate the next approximate value x.. This procedure is repeated until the differ-
ence between the left side and-ight side calculated values is less than some minute
value,
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[Example | To.calculate the.valué of X when Y =.0rand A =2 in‘the followitig-
N = - ilas 5 3

; ormula; o [T
0o p e A N
Y=AX?+8
. dnput the formula... oo,
..  EE@EOEEK
S EEREEE

BRN
2. Press G,

S

‘Y=RHE+EH-

[]]
Lrov] g Liccsd)

4. Move the cursor next to.the variable you want to solve for, and press (s .

+ Uit shiows the calcilatets 161 Sidé Vg whifs | = 1| JB9RETEZY é

Rgt shows the calculated right side valug. The [
closer the difference between these values | k!
is zero, the greater the precision of the caleu- ~ |-
- lation resulf :

-
{Re-executes the calculation):;

ARZ+67 -4

s

S L

=1, 898aTe2]
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* Since the Solve Function.uses Newton's‘Method,: certain initiakvalues (assumed
values) can make it impossible to obtain solutions. In this case;try inputting an-
other value that you assume to be near the sclution and perform the calculaticn
again. A

« The Solve Function may be unable to obtain a so
exists . TR T T

lution, even thatigha $oliitioh

~

» Due fo centain idiosynciasies of Newton's méthod, solutions fof the fol
of functions tend fo be difficult to calculate. T
Pericdic functions (i.e. y = sinx} ;
Functions whose graph produce sharp slopes (i.e. y = ¢%, ¥ = 1)
Discontinuous functions (i.e. y =vx) . i

+ Solutions obtained using the Seive Function may include errors. =~

» To interrupt an engoing Solve Function operation, press the (B0 key. 77

» The message “Try again: [EXE]” appears along with any value that is an interme-

idiate result and not the final Solution. When this happens, press B3 to continue the
‘calculation using the value'on the display.

« The message shown nearby appears whenever the calculator is unable to-cafou-
- late a result. In this case, press (&g or B o clear the message.

$¥Can’t =0l

Adiust v wo s
init.ial walue.

Then Lry a3ain.

S R st

8-5 Storing Formulas-in the Pfogfém Area g

You can copy formula memory.contents into the calsulator's. pragram. arga inder a
eed them,

7 ]

file name: This let's you store mhultiplé forh'_fyléls far récall when you reed them

#To store a formula in the program a

'To store the foilowing formula (which is afready stored;in rmula
memory} in the program area under the name “QUADRATIC”.
Y=AX:+6X-9

1, Press | (5) (PROG) to display the Program-Menu,™: " £ =

‘ (&) (PROG)

Froaram nend

1LHEW  Z.EUH -
3.EDIT 4.DELETE
4768 Bytez Free
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-

2::Press [T]-(NEW)-and then inputdhe file:-name you-want torusg. |} cosi =) o
1] (NEW)

OoEpEEDO® | Filename?
ST -0 7 [[RURDRATI

3. Press @ to régisler the fi.l.e name,

@s] .
PEH: QUADRATIC

1.COMP  2.BASE-H
. 5D 4,LF
o, 5ave formul

LTt T e cien o

d

{._ff_es‘g = f_;—.md.a7(‘:9nfin',\!]a}%_ir::rll message appears. .

Tl i P sy o

JPEHs QUALRATL
Save formula?
YESI[EXE]

MO S[EXITI

5. Press B8] to store the formula and return to the Program Menu.
* To abaort the save operation without saving anything, press [E instead of Bg) .

*To recall a formula from the program area

To recall to formula memeory the formula stored in the program
area under the file name “QUADRATIC".

1. While in the GOMP, BASE-N, SD, or LR Mode, press I8, or input {Z)(RUN)
while the Program Menu is on the display.

@1 (RUN)

Program [RUM]
cusorAJCTAHEDREON L0
TRIAMSLE NI
RUADRATIC :QD

The above display shows multiple files
are stered in the program area.
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. 2. Use (Wand [&)to move the curser next 1o thewhle name ‘of the formula’you want
-to-recall- )

.| FGHs IS'LIFIDRHTIE -----
s Load formala?
" VES:[EXE ]
MO SLE®IT]

4, Press [eg] to recall the formula and store it in formula memory.

+ Remember that recalling. a formula and siortng it fcrmula migo i erI delete
; anything: that is already stored:in the formula memary. :
- To abort 1he recall operatlon without recalling anything, press B mstead of g .

1186

_ ._g..1._

9-3

94

_ .9—5;i—_'_Search:ng for:a.File Name

e

e
9-8

.-Before Usmg the Pregram Area
19-2:

Storing. a Programzrz .
Error Messages,
}Countmg the Number of Bytes -

Ed ing. Program Area Data
_Deletlng Programs
Prograrmming Commands




Chapter.g 1] Programm'ihg; _ 1

You can store-often-used and complex fermulas under file names in the calcut alor 5
pragram area. Mullrple calculations can be linked to form multistaiements {page 28)
that perform a series of calcutations. Up to- 4 500 byles of data can be stored |n the
pragram area. !

FILE 1 FILE ' o
NAME NAME "™~ o
PHOGRA_M

amsius

PROGRAM'|

g-1 Before Using the Program Area-. e onnt

You have to use the following procedure 1o enterthe PROG Mode:iiom the Main

Menu in order to use the program area. —

(PROG) P

e APragean meg - o
2B

1 NEW? .o Creates a new progr P

“2, RUN" . ... Executes a stored program (page 121)

*3. EDIT” For editing of a stored program (page 125).

“a, DELETE’ ........ Deletes a stored program {page 130).

« if there is nothing stored in the program area, the message “No file” appears
when you enter the PROG Mode.

9-2 Storing a Program

[Example] To store a program that calculates the surface area and volume
of three regular octahedrons, each with one side 7¢m, 10cm, and
15cm leng. Store the program under the file name “OCTAHE-
.DRON",

118

The following are the formulas for calgulation of the. surface area (S)- and volume (V)
ofa regulanoclahedrcn when the jenglh of.one, SIdE (A)is know

S= 2\/_A2 : £Ae B

To store a program, you register-the. prograrm; name; specitythe: mode toruse.for
prugram execution,-and.the i put lhe p gram;i

I To Fieglster a Program Name

1. While: thq Program Menu |s on the display, press (3] {NEW) to select input of a
new program..’ #

[ (NEW)

2. Input the file name you want to use.

@---IE@@[E]@!E

U N R T

d The cursor mdlcales upper-case alpha character mput -

* You can input up to 12 characters for a file name. Valid characters are alpha char-
acters A through Z, space, numbers 0 through 9, decimal point, open bracket,
closed bracket, and arithmetic operator symbols (+, —, x, +).

* You can dele!e specific characters by movmg the fursor fo the character 10 be
deleted and pressmg e

3! Prel;ss @] 10" reg|ster thetile name and change to the me' uo pl" )
maodas, e

M execuhon

Flle name

T - BRsE-
e S0 4.LF=
S.Gave formula
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a

7% Nothing i Fegistered jf Yo press B8 without inpusting's file v

.« M ToSpecify the Program:Execution Mode

+ 17 bytes of memory are used up each time you register a file name. If there are
less than 17 bytes of memory available in the program area when you press B8 in
step 3 of the above procedure, the file name you specified will not be registered. In
this case, ycu will have to use the procedure described on page 130 to defete
programs you no longer need to. make room for the new input.

" If there is already a file with the same file name as the one you spacify, the mes-

‘sage “Already exists™ appears when you'press &9 in step 3 of the above proce- -
dure. : ’ ’ o

“pressEd i Step3, préss [Emto

« To abort the abéve-irocedure any tirie higforé you
return 1o the Program Menu. ~

LI CEI WO TR

While the Program Menu Is on TRé Hisptéiy:inpul thie Valie'tror 1 14 thaf speci
the mode the calculator should enter when executing the program you are inputting.
< |PEEOCTRHEDRON © 1
<[ COMP 2 BHEE=H
- LA 40R
Bl A.5ave formula
..COMP Made —— —

1, COMP” ..ccuun

“3, BASE-N" . BASE-N Mode . ce @
“3, SD"” SD Mode -
“4.LR".. A Mode . r I .y

1 00E - o - Ll
5, Save formula” .. Saves formula memory contents under the specified file name.

FEESTARN)

Here we‘WiII'ﬁfééé (I (COMP) 1o specify the COMP Mode and mave-on to actual
input of the program's OReMtS. ..~ - s = i oo s e - I
5 U] {COMPY i

- Winputting Program Contents ~ " " e A
. Y oo i
Program contents are input using the same basic procedures that you uge far manual
..-caleulations, The following, shows howiyou. wo»ul_dl,i,nplljll_l_he.rgqt_{ired;.fqrmulq_s‘-als B

" ‘manual calculations and as a program.

"+ Manual Qélpﬂiaijoqi-; e
¥ SuiaceArea § ()
Volume'v - - W@

ol.m
. Progr_am T
Surfa'cé"Aréa ]

- Volyme V-
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If you justinput theitwo formilas; the. calculator:will-execute-them without:stopping
for you to see the resulls. For this reason you will have to use the output command
to tell-the: calculator to:stop ‘andshow iyou calculated results ‘along ithe. way. The
following table desc
command. -

The display result Gommand * 4" causés program execution'ta stop while
the calculation result.Up 16 the display résult command ora-text message
4 | is displayed:Totesume program-execution, press B . Thedfinal result of
the program:execution is:displayed regardless of whether or not this com-
mand is'included at the end. o A

This is the multislatérqent command, which is used to cennect fwo calcula-
t!on expressions or cormands. With the multistatement command, execu-
tion of the connected statements is performed without stopping.

«To input program contents e s

B P
B T

S :,IE-:-E}::F]"'EZ_‘:: )
ExXiT] {EXT) s

Proseai mer
. ‘ o |1LHEW  2.ELM
R 1 3.EDIT 4.DELETE
R 4467 Brles Free

M Running a Program - -,
You can use any one of three different mathods to run a program.

- Fram the Program Manu
= Pressing the [ALEk
+ Pressing (A e

#To run a program from the Prégram Menu
1, While the Program Menu is on the display, press [Z) {RUN).

Proaran [RON]
o {MOCTRHEDROH. £C0

Program exscution mode
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ceaa e, e e

... Surface Area. |.-. . ..Volume.
L AS) we M)

FERTER | oy

i[.169,7409781cm? ¢ | -181:.6917506(:n13"-
:346.4101615cm? "2471.404520‘8bm
C779.42288340m?. 1[+:1580,990258¢m

3 F'ress-lﬁ_;]“to ;un the program..;:; e H,.:‘

{Value of A}

=0 EKI-IEHHE ‘
163, T4R9791

* indicates‘th'at_'pr'og.réd\' execution is paused for display of an intermediate
result. S
@ r .

SER DRIIAE

RS 163, T4E9731

L o 7 R i

'151.591?5@'J
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* Pressing [Ex) again while the final calculation result is on the dlsplay re-runs the
program from the begmnmg .

*To run a program; bprressmg themkeyrr Ao M
1. While in the GOMP, BASE-N,-SD, or:L-R:Mode; press [FE
2. Use[@]and Elto move the wrsor next to the name of the prngram you want lo
“run. T
3. Press [E8 to run the progra

oTo.run a- program by pressmg --

1, Whilein the COMP, BASE-N, SD;.or.LR Mode press (5] [Preg) .

2.’ Input the file name of the program in usmg the followmg syntax.
) () <file name: [ (). -

3. Press [&q 1o run the program.

9-3 Error Messages

Sumetlmes a_program you.. enter cauges an: error message to appe wherJ you
execute it. This means that there is an error that needs to be coree ted. Th 1olfow-
ing shows a typicai‘errar-message display. R

e voERROR: frce Errortype, . _‘
in TE‘IFIHELE — b R namie o1 pragram wherd

error occurred

All:of the possible-errdt Méssages are listed in the'Error Message Tab! page
150. When you get an error message, look it up in the Error MessageTable dnd také
actions to correct it.
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2-4 CountinLhe Numb'er of Bytes e 4

The memiory of this unit can hold up to 4,500 bytes of data. Genarally, one function
ina program 1akes up ong byté." Some functions, however, reguire two bytes each.

. 5 byte functlons
5in, cos, tan, log, {,-1, A, B, 1, 2, efc,
. 2-byle functions -
Lb11 Goto2 elc

You can count the bytes in & program by pressing the (®and [®]keys. Each press
of these keys causes the cursor 1o jump one byte.

When the nurmber of bytes remaining drops to five or balow, the cursor automalrca!ly
changes from an underline to " W*. i you nsed to input more than five bytes, fry to
increase the amount of memory avarlable for program storage by deleting unneces-
sary pragrams, deleting expanded memaory, or by deleting unneeded function mamory
contents.

S TR RSP I IREIS Bl PRI S ) IR (o [1 LR I

M Checking the Amount of Memory Remaining

You can-also dispiay the remaining men By dlsplay by petfofming the’ follow
erafion while the COMP BASE-N, SD, o' LR Modes are drsprayed

wmE@ T (HEHORY.
_FRUEEHH

_ Number of bytes u:n:u =

Remaining memory —t
(bytes)

-5 Searching for a Flle Name

You can use ellher “sequentral search

+ Sequential search
With sequentiai search, you scroll through tha fit enames an the calculator s dlsp!ay
until you locate the one you want., R

+ Direct search K
with direct search,, you: mpuﬁhe 1|rst few characters of the file. name.and recall the

namss-that, maigh;: Sty

R To Use Sequential-Searchio o 5ot g

; YJVh”e[ZI}he zr%ram Manu is on the display, press (3] (EDIT o
2, Us an to move the cursor next io the name of the program you want to run.
4. Préss B to'display the ccntems ol 1he D PO ’

RE-T0

Note

* You can also drsplay a listof program ared files by préss A ‘- ihileinthe
g COMP
BASE-N, SD, or LR Mode. In this case, however you wHI not bs able to view the
c:onlents of the program ) >

~Eath

B v

EroahameEDITJw
| WOCTRHEDROH
. TRIAMGLE
oo P CTOMARY

T T T

2. Press-to drsplay the FII}B Cornmands Meno.

[File. Enmmands S
SERRCH: -

k Faarch for fi%e

4. lnput the first few characters of 1he 1|Ie .name.you want to fmd e

Search for r1le
[D T ]

= " [Program [EﬁIT]
e ROCTRHEDRON LY
QCTONARY M

* The message “No file” appears on the display if there are not any file names that
sfart with the characters you specified.
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" sor next to the file name.yay wan

N 1here sire more ; than four file namés that' start wnh thecharaotersw jou specrfred
" [a)and (¥iwill scroil the list of names on the display.

7-.-Press|§]toqi=s_pla he contents of-the. program

Nete ™ * 7 7 RS
+ You can also use the following direct search procedure to 106% for 2 file naime while

in the COMP, BASE-N, SD, or L.R Made.

1. Input the first few characters of the file name you want to flnd
- L-_,r <
2, PressfLE)to perform lhe search and dlspiay a Irst of 1|Ie names whose first char-
acters maich the ones:you specified.
!n ihls case, however yau: wﬂ! not be able 1o view the contents of the program.

sl RS

:-6 Editing'-Pro'grarn Area Data

Use the followrng procedures to edn ftle names and Program contenis ]

I To Edlt a File! Name ; .
1. While the Program Menu is on the display, press @ (EDIT), and move the cursar

next to the file name you wam to edit.
e Prosran [ERIT] -
riJE'ip OCTRHEDRGN™ 100

2. Prass to display tig Fit§ Gommanids Mehu.
T - File Commands

© |L.EERRCH
r JURENRRE®

3. Prass & (HENAME) :

Rehame fils

WTRIANGLE _;CD

[ TRIANGLE ]

4. Change the filg nameto 1he oRe you-want

--. e

G Set i

Rename flle
TAHGLE 1]

5. Press @] t,o,,stor'e the program under ils new frlename.

+ If there is already a file with the same file name as the one you ‘spaci
sage "Already exists" appears when you press [& in step 5 of the ahove proce-
dure. If this happens, press [« or IE] 1o display 1he new fils name Next press
R’ to clear the file name arid rnput d différent.ane. :

N To Edit Program Contents : o

. While the Program Menu is on the- display, press (2] (EDIT), and move the cursor
next to the file name of the pragram whese contents you wam to edit.’” "

2. Press [Bg to display the contentsiot thie prograr v

3. Make the changes you want to the contents af 1heé file.

4

—

- Fer:details.on howito;edit data, see. Editing Calculations.on page 26.-» Lo, -
. After you are finished making the changes you want, press (B B 1o.‘store thie
program.

s Helpful Cursor Commands . T TRt T PR
The 1o||owmg cursor comimnand: can help you move around |nerde,a program quicker
and eaS|er g A

R @

'E}i-f E}iﬂi

H."'.
+ [ (4 [2+3

’ErJ3xH2,
J2+5HR~3

[Example] . To edif tfi¢ program named OCTAHEDRON (which in stored on
- page 118} so that it calculates the surface area and volume of three

. regular te!rahedrons, each with one side 7em, 10cm, and 15cm

"long. Alsg changeé the name of the program lo "TETRAHEDRON"

LT et L Y
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Thefallowing are the formulas for calculation of the surface.area (S) and volume (V)
ofa reguiar 1etrahedron when the length of one side (A) Is known, -

l
5= x"A?—' VH%AG

The following shows the dlfferences between the OCTAHEDRON anid the TETHA
HEDRON programs e e TNV 3 i i ot s (R P

oCTAHEDRON - E en Uk
Suface Areas ERADXEEEIBEGD - R

Volume V FAEHEXEER RN E

TETRAHEDRON n
Sirface Area s . |

Volume V

change B0 @2

*Procedure
1. Change the name of the program. TN W A I e
R S PROGYES Eori- A S =
BB (5] (PROG) B (ERIT Proaram [EDITI: -
. [MOCTAHEDROM L0

I;IIE' Eammand*—"
_EEHHHE

Fename file
[TETFHHEDRDH']

{Frnaram LEDITI
| WTETRAREDRON 3 ru

K]
&

2. Chéﬁ:gé the Ct;ntemsofthé brdgrém. o
) 5 o T
= n k;ﬁ&ﬁij _1
' _ ' JL2+3HAM3

128

[([7xpz

J23RA3

IR,
212567

[z,
J2= i ':-:,:-‘ =l

Program menu

L.MEW - 2, RN
3.EDIT
4458 Bvtes Free

4. DELETE

-+ [Length of One Side|
: . (AL

Surface Area Volume:
: 6] W)
- Fem 84.87048957cm? | 40.42293766cm? |
~ T10em | 172.2050808cm? | 117.8511302cme
15em 389.7114317cm? |, 307.747564acmi | -

@ (RUN) BB 5 o 5o o

DE

(Value cf A) SRR e

IE#Hi

4‘3fu4895r

.]""ﬂ{ﬁ; ST 2.

E; 8134895?
48, 42293766
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J2+125A%3

o 4@, 42293766

s F A
K

18 |

REGE g

9-7 Deleting Programs |

G

You caii delete a specific pragram or ali programs stored in {hé program area.

M To Delete a Specific Program
To delete the program named TRIANGLE.
1. While the Program Menu is on the display, press [£] {DELETE).

- [@)(DELETE) . 7

é eress (@) (ONE PROGRAN),

@ (ONE PHOGRAM) E

Delete Praogran
1,0HE FROGRAN
Z.ALL FROGRAMS

Program [LDELETE]

" Clirrendy selected —ROCTAHEDRT I iC0

program

TRIAWELE  :CO
OCTOWARY  SEH

130

3. Move the cursor next to the file name oi the program you want-to-delete:-
Press e} and a conhrmatlon message appears on the display. -

-@

4. Press (9 to delete the program.

B

Serin

&M TPIHHhLE
Deleta?

YES: [E#E]
MO i[EX IT]

*IDITDHHEV

- ;Prnﬂr 3 [DELETE&

< TAHELROH

BN
FRIME FHFTDEVLG

~oanl by

+To abcrtthe delete operalion without deletlng anything, press@ istead of@

VO Y raan T e ant
N To Delete All Programs

(Exampie!’ ‘T‘o delete all the programs.

e o e

1. While the Program Meriuiis on 'the display, press (@] (DELETE).

[@) (DELETE) -7.f

Neletes Prostam
1 OHE FROGREAM.
ZHLL FEDERHHf -

appears.on- the dis-

*#leﬁprueramh*#
Delate?

VESIEY Yy s
MO *LEHIT]




3. Press [ to-delete oli:ihe progrgams . e C
I Proaram merl:
¥ R 1.HEW  Z.FUH

I.ECIT 4.DELETE

g Mo file sobds

« To abort the'delete operation without deleting anything, press [ instead of B8 .

9-8 Programmmg Commands

: : le to allow you to
A collecuon o owe programmlng commands are aiso availabl

!mcorpora‘se 109.231 op' atlons condmonal jumps, and other sophisticated {echnigues
|nto your program .

l Program Command Menu
You can access most of the special programming commands 1rom the Program
Command Menu

e sig baga M, s e o Ar g

P

"3 N
4. Goto”
“5.1bl" ..
6. Dsz”
“7 Isz”

Unconditional jump command. & .

Al el
.. Label command '

1 Pauce 2 Fimm

l'- .

*r¥

132

“1..Pause” ..'Pause command
i Variable lock commang ..
Variablé |nput command

. Variable input comman

+ Yol &an retlii'to tié first Pragram'Command Miénu By Bressing (@

3. Press (¥)ic advance ta the third Program Command Menui:*!

“,=" .. Conditional j jump relational operator :
25" Condilional jlimp relational opefater-
"3, Coriditional jump refational operator- " -
", <" Coiiditional j jump relational operztar:
- +Conditional jump'relaticrial operator
“B.g".. “ Condmonal Jump relatlonal operator

Any value you assngn to .a vanable in-a program flxed throughout the
duration of the program. This means that i is normally impossible for you to assign a
new vaiue 1o the samie varidble when you Usé ajimp command 1o execute the sanve
subroutine inside a program.

In grder to overcome this, you must use the variable input command 0 assign a
different vaiue to a variable. The variable input command unlocks a vanable and lets
you assign a different value to it. ;

To execute the variable input command Tfiside of a program,- sn'nply enclose the
variable name inside ot curiy braces.

[Examples | :{A}: Unlocks variable A.- )’

{AB}, {A; B} {A-.B}: Unlooks varlab!esAand B..

+ A pair of curly- braces is treated-as one statement,
» Array variables cannot:be:used:as variables.

M Variable Lock Command

The Fixm variable lock command locks all variables, which meafs that the values
currenﬂy assigned to all variablg become fixed, and cannot be ehanged. The Fixm
variable fock command can be thserted ta relock vanables that have been unlocked
using the variable input command.

* The Fixm command is treated as one statement.
+ Fixm takes priority-overthe variableinput command. - s o Soanal o0 5.
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MW Jump Commands
Jump commands can be used to change'the ﬂo ]
usad to cause the same expression o] Executed a number of times, ‘or 10. make
program execution jump to another location.
The following-are the three. types of jump_ commands that are, avaliable wrth this
calculator.
+ Unconditional ]ump

This type of jump.is. |mmed1atety executed wrthout any precondltrons berng checked
- Conditional jump

This type of jump sets up a Ceftdin preconditions that are tested: Thejump destina-

tion is determrned depending’ upon whether or not these conditions are salisfied.
» Gount jump

A control velue is inoremer_ited ‘or decremented with each pass, and the jump is

: execuied when the control value reaches zero.

sUnconditional jump ...

Unconditicnal jumps are conslructed usrng the followrng two commands
Goto » (where » = a valug; from 0 to.9 or a leiter irom A to Zh
Lbl  {where 1 is the same valug:or letter: used- ln the; correspond ng Goto u)

Executing the Goto r command causes program exeoutron 1o immediately. jump to '

the corresponding Lbln. - RIS

An unconditional jump can be used to make a program jump back o its begrnnrng :
and continije-te run in an endléss ioap. Or you cari useitto make’ only one-part of a -
program to repeat endlessly. The unconditional jump ¢an also be used in combina-

tion with conditional jurnps and count jurps.

_ To create a program that continually’ ca]oulatesy aw I)x “Vith
I new uatues mput for x,'a, and b each trme R
Al i

.Lbl 1=
{A. B, X
Y= A+BKXJ
~;—.;,; GOt~

_ To creale a program that contlnually calculates y=a b, wrlh
new values input forx;and.d= 2/and &= 5.0

The following program causes values toﬂberassrgned to variables, \whrch are then
locked. Whien the program is executed-dvaiug s inputfdr «.only. -

A=2

B=5 R TS AL et T
Gt e Lbl.!“_t'“'_.“‘f"_'?ﬁ ‘ ‘
o . . {X} -

VN s Aw BXa s
Got01

« A Go ERROR occurs whengvera Goto Js does fot. have:a. correspondmg bl -
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#Conditional jump...

A conditional jump compares tlwol verleblee or. ar - : .
|thmet|c expressrons Based o th
results of the comparison, a decision is made to next jump to either the stetemeni

followin, 0
o ;u?n? r the statement fal! owrng = =, The following is the syntax for a condi-

®® .{,]moum.
.@ l.-]_rs &

@ Statement -

. Left srde

@ Hrght srde

?<2 B C)' The fol[ow g ere ihe LY
_used‘rn ajcon kltronal Jump

=R e True when L and FI are equal fatse when Land R, are. not equal O

.ers greaterLt han.or equal 1o- R
Ito H; false when L is less than R
R; faise when Lis greater than R

... True when L is greater than or
. frue when L is Iess than or eq

The following shiows Hiow urn ] are eriorme
ot 00 e e ju p b d based Upon whether or niot a condi-

EETRIETIeTS

. Up te 15 congitions can be nested side of 2 ‘Singlé-con i
» A conditional jump cannot contain any newline symbols {1}, If you rnclude anewline

symboal in
P):Ogram side of & conditicnal jump, a Syn. ERROR will occur when you run the

135




¢

_ To.input a program that calculates the square root of-any:input
“ivalue zero’ ar’ g\'eaier and squares any inputvalue that is Iegs_than

Lb‘l janle

Avo = B W ‘ A _l;iﬁbon. |i'i:on-jél ;ump

‘1 R

When.this program is executed, |t 1|r31 prompts ior |nplr1t oi avalue forf\ f the value
ofAis 0 or greater exscution ]umps to the stateément bEtween'= and R e
‘ol Al Iess than zero, execution Jumps td the statement betvyeen x qn

Finally, an uncenditional jump causes executLon to |ump from Goto 110 LbI_'L 0
repeat lhe prograrn e T

sz Memor(.name 1o 4 . Statement, x[ : ;(:;]‘ Statement ;.

Memory ¢ contenis 0

Mernory comems =0

Statement

Dsz Memorr:name :

— 1 Memory contents' =0
As shown above, if the ingrementiers decrement operation | does ngt-cause the con-
tent of thevalue memory 1o becore 0, the ‘statement following the vallie memory
name is executed. I the cnntent of 'she value memory‘becomes 0, the next statement
is skipped. :
[Example] To write a program that accepls mput of 10 values, and then cal-

i

culates the avi ge'fi

(TP

Unconditional jump
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This program starts out by assigning.a value of 10 1o A; Thisis because valug mermory
Awill be used as a controtvariable he nextstatement ears, C to.zero. After defin-
ing the Iocanon of [abe 1. {Lbl1},4he program; then  prompts.fordnput of-a value for B.
The next statément adds the value of-B:to valus memory G, :and then stores the
resultin G=. The next three statemenis say: “decrement the value in A, and if it is still
greater than 0, Jump back fo iabel 1; etherwme divide ihe contents.cf C by 10" ’

| Subroutmes

Up to this pomt all of the programs we have seen were comamed in a single pro-
gram area. You can also jump between program areas, so that the resulting:execu-
tion is made up of pieces in different areas. In such a caserthe ceniral program fram
which other areas are jumped to is called a "main routine”; The areas Jumped 1o
from the main routing are called "subrounnes" s

SUbrouti'nes‘ '

. - Main Rouline

e
Preg & =

-

Level 1

name in double quotatlon

- Prog ABC — Ju

After the jump to the program’ you speC|fy, executlon conhnues from the beglnmng of
the subroutine. When end of the subroutine is reached; execution returns:1c-the
statement following the Prog command that initiated the subrouhne
You can jump from one subrautine to another, a procedtire that s cal!ed “nestlng"
You can nest up to a maximum of 10 levels, and-an error.will cccur (Ne ERROR) if
you try to nest an 11th time. If you try to jump to a program area that does not contasn
a program, an error message {Go ERROR) will appear on the dlsplay

+ The Goto command does not jump betweer"f pidgra’m‘ar'eas. A Goto command
jumps to the label (Lbl) located inside the same.program area.

s to the program stored |n a file named “ABC"
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_ Create two progranis; one thét ¢alé ilatés the surface area arid val-
“ume of a régular Gctahedron onq ohe’ toat caléulates the surface

. Octahedron e
File Narrie: OCTAHEDRON ~
Program Confents: Fix 3

S=2xYy3xAd
V= \/2-+ I A3 .

. Tetrahedron e
File Name: TETRAHEDRON
F’rogram Contents: Fix3 - - e
S=vIxAa "
V=v2:12xA3

As youcan see, the portions of the two programs underlined using'a solid line are
identical. Also note the portions cf the programs underlined using a wavy line. Divid-
ing the result produced for V by the final line in OQCTAHEDRON will produce the
same result as obtained for V by the final line in TETRAHEDRCN.” '+

Because of this, we can create separate programs called “subroutines” to calculaie
these values for bath of the main routines (OCTAHEDRON and TETRAHEDRON)
Far our purposes here we will create the foilowmg two submutlnes :

Subrouting Name: 5. SUB
Program Contents Fix 3
S =vIxA?

“Subrouting Narrie: V. SUB. - N
Program Contents: V =vZ + 3 x A%3

Now we can change our

*'O¢tahadron ™ : '
‘File Name: OCTAHEDRON
Program Contents Prog "S. 5UB™

PG =ANSX2 4

Prog "V suB

. Tetrahedron b
File Name: TETHAHEDRON
Program Contents Prog "S. SUE" 4
o ; - Prog "V: SUB" A
_\e' Ang +4. e
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The following is a descnpnon of each step performed when OCTAHEDRON or TET-
AAHEDROCN is run.

1. When you run either of the two main routines, execution will immediately jump to
the subroutine S. SUB.
2. In 8. S8UB, the Fix 3 command specifies three decimal places.
3. Next, the subroutine calculates the surface area of a regular tetrahedron using
the value you input for A.
4, Processing jumps back to the main routing.
+ TETRAHEDROCN uses the value calculated by S. SUB as it is.
+ OCTAHEDRON multiplies the result calculated by S. SUB by 2 (S = Ans x 2) to
convert it 1o the surface area of a regular octahedron,
5. The main routine now jumps to V. SUB.
8. The subroutine calculates.the volume of a regular octahedron.
7. Processing jumps back to the main routine.
« OCTAHEDRON uses the value calculated by V. SUB as it is.
« TETRAHEDRON divides the result calculated by V. SUB by 4 (S = Ans +4) 1o
convart it to the velume of a regular tetrahedron.

The use of subroutines helps to save memory and makes programs easier o write,

B Pause Command

The following is the syntax of the Pause command

Pause 1 (i = and integer from 0 to 9)

The Pause command can be used to stop program execution for up to 4.5 seconds.
The calculator displays the intermediate result up fo that point {Ans Memory con-
tenis) while execution is paused.

The following table shows the meaning of the integers used with the Pause com-
mand,

n ] 4 o . a 9
Seconds Paused 0 0.5 1 ] 4 4.5

+ Pause i is treated as one statement.

Write a program that starts A with a value of 1, and then continu-
ally increments the value of A, displaying each new value of A for
1.5 seconds.

Lbl 1
A=A+1

Pause 3 (1.5-second display)
Goto 1

Unconditional jump

in this program A = A 4 1 increments the value of A, and Pause 3 displays the new
value of A for about 1.5 seconds. The Goto 1/Lbl 1 unconditional jump creates an
endless loop.
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. CASIO PROGRAM SHEET ‘ e
e : : ; — R
Prime Factor Analysis ' . 1
Description : b |uine (3.“:;'&;“.i;TL?EZ"?;&wiﬁ;EZSr'ﬁ:’:n?: ) Pragram

Produces prime factors of arbitrary positive integers R

For1 < m < 10

= O
—J
O

CTAL
prime numbers are produced from the lowest value first, "END" is - e
displayed at the end of the program. : ; :
(Cverview) ) - R : I''MIE
m s divided by 2 and by all successive odd numbers {d=3 5 7.8, , T2 A=
11, 13, ....) to check for divisibifity. - +.2

Where d is a prime factor, m, = moid is assumed and division ig re- :
peated until o+ 18 d. ;

_G‘_};._. .

Example [
118 =7x17
2]
BAD =2x3xBubxT
[3] '-_:C':A_..‘_: Lt
262701 =3 x 3 =17 =17 %101

Preparation and operation
+ Specily the made for the program axecution.
+ Store the program written on the next page.
+ Execute the program as shown below.

Step| Key operation Display Step. Key operation Display
FE [ (COMP) | Mol & | PRIME FACTOR=
1 | [eoy)[6) DSPICLR) 1 :

(hdl) Bg 5 : e

2 [FiLe) | Program [RUN% 12 [E9 | PRIME FACTOR= - R

. W PHIME FACTORCO 7 ; L

m? END : o

3 . & e || 13 = 638 : :
4 119 B | PRIME FACTOF_;: 14 B | M? , : T
5 [ | PRIME FACTO1|;= 5 262701 B | PRIME FACTOH3= : Sy
5 END o | 18 &= | PRIME FACTOF;: Dl e A - H ik

; B | 7 17 & | PRIME FACTOR= 818 4. |1 W

17 17 1 EIC] Ampsl ] X.
630 PRIME FACTOR= PRIME FACTOR= 0 i -

8 3 =\ 18 € i o 2 |x Y
o : B2 | PRIME FACTOR=] 4 PRIME FACTOR= ! E L L2}

: 3 101 g Ff- M -
PRIME FACTOR= END . -
10 & 3 | 20 & 262701 < N
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CASIO PROGRAM SHEET

No.

) Program

Whils the “Fitenrams?” sereen is on Ihe
display, input the following cormmands.

Zu

Zi

R,

Lanin

H

Z1

T

A=

E
2

<

m

[&]

[m]

w

[T

o

Line| [

SlUsluos Aowapy

No.

Minimum Loss Matching

‘Program 'fqr

Description

Calculate R ‘andR: whih match:Z; and Zi with Ioss minimize

| m
] 1 AT
T f RS S O R I Y N
R ok A D I S S S R 8
8 P I PN L B I B O
d B|||!\\ “.Il\ TTTTTT T
AR N I .“va O O IS A I O O
~~ 1T
N[ T T
- <l TTTTTT T
SinIn=n 1T TTTTT T
R B
wlnlL e~ TTTT T
ol Tl ST T 1T
Y PO e ey P P e

mmi ol w]

R

i
i

5

R =1

= 20-Iog(

Minimum 1888 Liw

Example

20040, -

5000 and Zi

Calculate thé-values of Ry, R: and Le. for'z,

Preparation and operation

- -+ Specily the mode for the program-gxecution:

-+ Store the program wrltten dn the next-page.

Step| Key operation

« Execute the program as shown below. .- .

Display *

Display

Mel

cO
:CO|

MEASURE .
108§

3872983846 _

258.1088897

N

8.961393328

COMP)
gspfcm)
==h

R 1)

F®) | Program [RUN} -
| ] PﬁME F){CTDEI]:CO

OO@ 7

500.68 21?7 |
-200 @ |-R1

® |R2
BRI

Step! Key operation

| |6
- | (8] (Mch)

1

3.
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Appendix A _Error Message Table

Message Meaning Countermeasure
Syn ERROR | (T Calcylation formula centains an D Use [9] or (¥ todisplay the
arror. point where the error was
@ Formula in a program contains generated and corract it.
an error. @ Use (9] or [») to display the
point where the error was
generated and then correct
the program.
Ma ERROR d) Calculation result exceeds cal- | (@@
culation range. GCheck the input -numeric
@ Calkulation is performed outside value and corrsctit.:
" the input range of a function: When using variables, chack
@ lllogical operation (division by that the numeric values as-
zero, eic.) signed to variables are cor-
rect.
Go ERRCR @ No correspondmg Lbl " for Goto @ Correctly. input a Lbl » to
n sl Correspond to'the Goto i, or
@ No program stored m program . delete the Golo P if not
area Prog “file name”. ' roquired. ©
it () Btore & prograntin program
’ ’ area Prog “file name”, or
detete the Prog “file name”
' if not required.

Ne ERROR + Nesting of subroutings by Prog | - Ensure that Prog “file name”

“file name" exceeds 10 levets. is not used 1o return from sub-
routines to main routine. If
used, defete any unnecessary
Prog “file name”.

- Trace the subroutine jump
destinations and ensure that
nc jumps are made back ta
the coriginal program area.
Ensure that refurns are made
correctly.

Stk ERROR « Execution of calculations that ex- | » Simplify the formulas to keep
ceed the capacity of the stack for stacks within 10 levels for the
numeric values or stack for calcu- numeric values and 26 levels
lations. for the caleulations.

- Program being run contains a { + Divide the formula int two or
conditional jump that contains more parts.
more than 15 conditions,
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Merm
ERROR

*. Specified axpanded value .
memory does not exist

| o Usé B [ to- correatly ex-
pand. the number of value
memories.,

Arg ERROR

® Incorrect argument specification
“ora command that requu'as an;’

argument.

' ‘® Mot enough memorym expand
value memories specified -

‘fwmber.

(‘D Corect the argument,”
+ Scin,; F:x n'h

% Lblii, Gotéin s 'mtegerirom
0 through 9, Athrolgh Z.

# Dfm 2 n = integer from O.up™

to the number of. remalnrng

bytes.

[

* Keep the number, of vallure
memeories you use for.the
opératicnwithin- the number
of value memories curremly
available.

. Srmplrfy the datd you are 1ry
ing to store to keep it within
the available memory cepac-

-ty

* Delete nolonger needed data
to make room for the new
data.
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;Appel?dlx ‘B InPUt Ranges o — el Function Input ranges 0 - I-réti‘;ri-:':l Accuracy Notes .-

. B et |.internar o : ; lrl<1x101® e oo, pASa e, | However, fortang; -
Function Ihpiit ranges.  digits | Aceuracy Notes .. Rec |((DEG) 18} <9 x 10¥ 45 dighe o BCOUIACY 8. L 191 90(2u+1):DEG
‘ reke “However PR ‘ {r.6) [(RAD) 18] < 5 10x rad e L1 attae ) L16) “ m2(2n 1 iRAD

TR ] (GRA) 111> 10'°gra . 10lh dlgst . ;el * 100(2u+1) GRA

| 2 90(20+1}:DEG

|| = n/2(2n+1):RAD :
|x} F100(2n+11GRA | ! -

|15 digits, | =

lat, 5raE 1% i070
0s5h, ¢ e

. l¢l < 1 % 10 :
" " o : o+ n  [Hexadecimal display:
ks 27?’??77.777

i

ST

Mote: For sinh and Y=
- - | tanh, when x=0, errors ~1% 10" < ylogx < 100
5 o ) . w0 | are cuhuiative and | ” ey tig: ¥>0
tanhx 1) <1 xm"’“ o accuracy is affected at oy O . "
L R .‘:\ - a certain point. y=n 5 (11 Is an integer)
: However,;

110" <Jlog L+t < 100

y=0x%0 1 :
=1 % 10" < logy < 100
- } y=0:x>0
" logx ’ D Ty v 0lx=2n+1, 5 " "
Iy |1x10%sx<1>x10™ " " (n *0, nis an integer)
However; . 9
10x | -1 %10'™ <5< 100 . ~t x 10" < -log-lyl < 100
g " " * Results
¢ —1x 10" x 5230.2585092 ) Total of integer, numerator
and dencminator must be
Vx 0 xelxiQ® ) within 10 digits (includes
" " . division symbols).
x Il <1 % 10% : a0l » Input » "
. Result displayed as a
(1) | < 1% 1070 £ %0 -1 fraction for integer when
' " R integer; numerator and
N Ix] < 15 100 . dencminator are less than
) 1% 10,
x! 0=x=69 . -
{xis an integer) " T | el <1 x 10
gp |Pl<1x10% .
Result < 1 x 10 ; (R) Inl<1x :IO:W ‘ o f
nPr |k r(nand rare integers) : X0, yO, LR A B nnx0
nCr 05r Sn, " " xGe, ¥O1i n ¥ 0,1

r<1x10"

Po! (x.'y) Y2+ ¥ <1 x 10'50 " N
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Function] _ . .. -7 InputRange..

‘Values after variablg within fellowing range:
*| DEC: 21474836485 ¥ £ 2147483647 i
'BIN 100000000000000000GOUDDOOOODDDDD sx
T S MU RN (egative)

05 x5 0TI 1111111114111 (0, posmve)
OCT: 20000000000 £ x £ 37777777777 (nega'uve)
0= xs 17777777777 (0, positive)
HEX: 80000000 s x s FFFFFFFF (negative) -
0 = x £ 7FFFFFFF (0, positive} : '; R

* Errors may be cumulative with internal centinuous calcutations such as "( 2, "y,

x!, #x sometimes affecting accuracy. e
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Appendix C _Specifications T

Model:fx¢4BUUP_.:_,:: T
[Calcuiations] -

Basic calculition functlon5° o
Negative numbers; exponents; parenthetlca! addition, subtractlon mulnpllcairon ch-
vision {with priority sequence judgement function - true algebreuc logic) -

Buull-in sclenlmc functrons
Trigenometric/inverse trigonometric functions {units of angular measurement de-
grees, radians, grads); hyperbolic/inverse hyperbolic functions; logarithmic/exponen-
tial functions; reciprocals; factorials; square roots; cube roots; powers; rools; squares;
negative signing; exponential notation input; m; parenthstical calcuations; internal
rounding,; random numbers; unit of angular measurement specification; fractlons
decimal-sexagesimal conversion; .coordinate transformation; engingering calcula—
tions; permutation; combination; numbar of decimal place and srgnlircantdlgrtspecl-
fication

Built-in functions: :
Exponential notation range; delete, insert, answerfuncuens replay, memory status
display; multistatements output command

~ e - P

O e PIE Rt I H T SN

leferentlals
Extraction of derivative using differential from center point

Quadratic Drfferent[a[s. "
Extractlon of quadratlc dsfferemlal usmg second order value dlﬁerentlal formuia

Integratlons o S f Do . e
Using Simpsen's rule

% Calculations: . o
Calculation of partial-sum of sequence [uu) e

Complex Number Calculatmns

Additian, subtraction, multiplication, division; reciprocal; square root;:square;.abso-
lute numben‘argumem calculaticns; conjugate complex number extracticn;.real
number part/imaginary number part extraction

Binary, Octal, Decimal, Hexadecimal Calculations:
Addition, subtractlon mulnpllcanon division calculaticns; base specmcaton nega—
tive vaiues (two’s complement}; logical operations .
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Statistics:
Standard deviation: number of data; mean; standarci dewanon (lwo types) sum;
sum of squares; r-test

Regression: number of data; mean of x; mean of ¥, standard dewanon of i (two
types); standard deviation of y (two types); sum of x; sum of y; sum of. squares of.x;
sum of squares of y; sum of squares of x and y; conslant term; regression coefflcient
correlatmn coemmem esumated value of r, eshmated va ue of yo

Formula Memory S ’ B :
Formula storage, reczll, execution; Table function; Solve functlcn siorage of for-
mulato  program area, recall :

Calculahon Range : : [ ; . ; ]
+1 % 1099 to +9 999999999 X 1[)BQ and 0 lnternal cperanons use 154 dlglt manlls'

Exponentlal Display:
Morm 1: 1072 [x|, [x} 210" o
Norm_z: 10"’>_ix|. [x = 10“’ . o L

Rounding: T B S Lot
Performad according to the number of significant digits and number of demmal places
specified by user.

Programmings 500 iy : R ’
Input, storage, recall execunon of prograrns in prcgram areq; edmng and deiet\on of
file names and program contents; recall by file name

Program commands:

Varizble |nput {{h); variable lock {Fixm}; Unconditional jump (Goto, Lbl); ‘Conditional
jump =, % = 4; relational operators {=, ¥, », <, 2, €); Count jump (Isz,'Dsz};
Subrouting (Preg} with nesting up to 10 levels; Pause (Pausge)

Check fungtion: . & ore T me i s
Program:icheck; debugging: ~

Program area: _
4, 500 byles maxtmum i S e

'

: Pisplay system:
16-character x 4-line liquid crystal dlsplay, 10-digit mantissa and 2-digit exponent for
calculations: displays blnary, octal, hexadecimal, sexagesimal, fraction values, com-
plex numbers
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Text display:
Up lo 64 characters for function commands, program commands, alpha characters

Error check function:

Check for iliegal calculations {using values greater than 10"}, illegal jumps, etc.
Indicates by error message digplay.

Power supply:
Main: One CR2032 lithium battery
Back-up: One CR2032 lithium battery

Power consumption:
0.05W

Battery iife:

Main: Approximately 900 hours (continuous display of 0. )
Approximately 1 year (power off)
Back-up: Approximately 2 years

Auto power off:
Power is autematically turned off approximately six minutes after last operation.

Ambient temperature range:
0°C to 40°C

Pimensions:

Closed: 15mmH x 81.5mmW x 157mm D f/a"H X 31/4"w = 6*/8"D)
Open:  11mmH x 165mmW x 157mm D (3/8"H x 61/2"W x 6'/8"D)
Weight: 133g (4.702) (including batteries)
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