This device complies with Part 15 of the FCG Rulas. Operation i is subject to the ’ ‘_?
following two conditians: (1) This device may not cause harmiu!l interference, and

{2) this device must accept any mterference received, including interference that
may cause undesired operation.

WARNING - FCC Heguiahons s!ate that an; unauthonzed changes or -
Fmoditiatio Bsslizapic nanifactier Goulldsreaz i - ra b
void the user iauthority to operate 1his 'equipment

Nole: Thlseqmpment has been tested and found to comply with the limits for a )
- Class B digital device, pursiiant 1o Part 15-of the FCG Rules, : i
Thése !irn' s ark designed to provids reasonable protection against harmful :
interferertes i ia residential installation. Thls equrnent generates ‘uses, and can e } | ',

>1adiate radig-fraquency energy and, if niotiristalléd and' used i acedrddrice with T T ST I T
the lnslructlons may cause harmful interferencs to-radio. “communications: .
.Howeverplhere 15 no guaranies that interferénce will not occur in a parhcu|ar

) nstailallon If His‘equipmaritidoes ‘causeharmial infeHerencs 16 radic ortelevision

rsszcepluannJ Which. carbe: determined-by turning: lhe: equiptent: offand-on, the: user: -

is encour ed 1o try to correct the interference by one or more of the foliowmg
measures i

i | — Reorlentorrelocate the receiving antenna. -+ - - ' A - , Owner S quual (] nd
~ Increase ihe separation belween the equipment and receiver.
“=Conh :

o aquipmentinto an outlet'on d circuit différent Foit fiat to whichthe, ' ‘ ‘ SOI ut] 0 n S H a n d b OO k
recéivar iEBonnacted. - .

~ Consultdhe dealer or an experienced radio/TV iechnician for help.

FOR YOUR RECORDS... A i
Fot.ybiit. &8sistance in reportmg this Electronic Caiculator.in.case of loss or _

thefl,iptease record the model number and serial nurmber which &fé Iocaled I | TR BETIEEE
on the bottom of the unit. - 2

Please retain this information.

AL e e

O RNt BT € A R O S SR IR

Bls il Jw.‘sd_:';.m-i-ri.‘z‘ O

Model Number Serial Number

Da'te';nf'ljurchase Place of Purchase . |~ I




hout representation or
ation ‘assumes: o

'Strongly recommends that, separate; permarientwrittén records.

all important data. Data may be lost or altered in virtually any

eleclropie.memory product under certain circumistances.“ Therefote,.
SH/ wmes no responsibility. for data lost or otheriise rendered. -
anusable whethier as a result of improper use, repairs, defects, battery
replaceinient, use after the specified battery life has expired, or any other
cause : -

I | Special Thanks
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Congrqfulohons' g )

The Sharp EL—9’300 and:EL-9300 Graplung Sc:1ent1f1c Cah.ula{m 'S conimue In
the Sharp tradlhon of prowdmg the mammumﬂcompm gf power for; your.-"
money.' With a large fhumber of functions and 5o

features, th;s calculator will assist you for manyr ryears.to ¢

Here are'a féw of the calcu]ator 5. powerful fea 3

R’ Gtaphs You,can graph functions in lectangular. ‘
can‘also! graph. parametric equahons -

[ ]Iquation editor. Calculahons appear{on the-screen
The calculatm remembers. thg last 110 Leyslrokes in
and you can g0 back and edit any. of them (even aff
calculator off and on. again).

d,o oo papel
a Iahon mode

e
B Stahsucs Entering statistics. dala is easy, and you
dlfferent kinds of statistics: graphs and six differen

, _es jon’ curves

I’rograms Your calculator is programmable 39 youcan automate and
store common calculations. ' All the commandb you ne

the Leyboard

‘ww

are 1n lTIEl"lLlS O]‘.' 01’1

PEAT

@ Solver. With the EL-930(/s equahon solver,lyou cap solve advanced
equations: qulck] y and easily. . ©i il Sy

Useru-fnendly 1nte1face You can select n1gn‘gwo‘p§£aliops“xvi,tt§“ the cgrs%;{& S

keys or by keymg in: letters and number:

B Memory. Thea eis. p]enty of memory 1o store
statistig S .

B Built to'las ,he calcula tor is ruggedly constr.
front covet to‘protect your investment:

viii

Abouf ihis

B =in~=:,' \i 'ﬂj ‘k

Thls manual contains the- fol]owmg chaptprs i
CE- Chapter 1

"?ﬁll'.‘éfth'é‘lfiféi’ 9wt

B g Fi kg

mon ol

LU ! k] e, : .
This section dESCI’IbES the contents of tlns manual the notational
convenhons used in the téxt, and how to use thls rnanual effective]y.

peodivd e

}

Chapfer overwow

LT Y

..‘ Crvderyig oy fy Il b

A Qu:ck Tour, explams the calcu]ators keys, the
display;.the menu system; and the operatlng modes,

General “Information explams how Lo set up the
operaling environment, and how to use the Oplion menu,

Usmg the Calculator explains how to use the calculator
e ... D NOTMal operatmg mode (ca]cu]atlon mode).
pi3f o l

' Chapter 4 ~— Gr aphmg exp]ams the graphmg functions.
ngmmmmg explams how o program the calculator.

Usmg Stamtws explams the blﬁllb{ICH] functions.

"Gy nphmg'
functIOl'lS

Bl - Cha;pter 2 -

| Cha'pter 3=

|
B Chapter 5 -
] Chapter 6 .

Statzstzcs explams lhe slatlallcal graph

“Solmng Eqrmtmns explain*s the solver functions of the
EL-9300. ‘ -

Gettzng Results shows how ko solve di-fférerit:;“}ypes of
‘problems from various disciplines. e

The append:ces contam battely replacement information, a- lls{ of error

messages, a command mdex and general specification mformahon

ix



' Convenhens-.us

e

@1nthmrhanugl

-

‘The keys on the Lhe calculatm appear

Key operahons appea1 as. follows
.1 n

ALPHA isnot regmred)

m Dis Lhe letler,D
- is x2 N -; '.f-.'-- ’

How to use thls manual
The Sharp I:L~92[}0 and EL-9300 Owner s Han bo

1 oy
and a tutorial of how to solve some common probler'n\ :
prowded is an a]phabehcal mdéx

This manual is ‘a straightforwar
calculator.

:‘A b ':‘_:"‘ i

--The protechveaee-.-:cov-erf L

:h}fﬁ *‘_-i‘ R ’ '
* Your calculator 15 supplled w1th -a cover to protect the keybuard and
display whe ‘the calculatot is ‘notin‘use. **

P

Before us;ng the calculalor remove lhe cover as shown

m...!mw‘_.- [ I

R/ f
RN iy S
J_IJJJ.JJ

Lt y Y
AR )
JJJJ_/_/_/

ey

’ i < eisht B4 i
‘;..When yo “é‘r fiof us_mg t1 calculator slldL the cover over thc top of lhe

calculator as s‘h” G e

RIS AT Hu.‘

. J_} JJJ
AT It T T

Xi



The first time you use the calculator

The calculator uses four AAA; ba[tenes ‘Before using the pa!culator for: lhe
first time, you must instal] the balterles and reset the calcp]ator

Install the batteries as follows (for g detalTed descrlghon qf h;” ;q mstall
the batteries, see Appendlx A)

1.

EETES Pe)

2. Remove the battery plate by shdmg it to the. left..

Insert the batteries into the baltery ﬁcomparmncant (put tll]e minys ( (-
ends in first.against the spnngs) Make sure each batte
the correct direclion, as shown on the' m51de of the compér Tien

Replace the battery plate by shdmg it back mto its ongmal pgsmon_
3. Replace the baltery compartment coveis o

Ao

xii

6. Use the lip of a ball-point pen to press the reset button on the back of
the calculator. The reset button is near the upper right corner of the
battery: compaxtment,ﬂThe followmg message appears

w5 W

: 4 . .
CLy Rap M s

If you don’t see this message, the batteries may have been inserted
incorrectly; try again (repea.t steps 1 through 6).

7 " Pregs'{CL) and then press any key
(llus will eli'ase any’prévious’ dala if present)

H ‘_lnir e bt ! FURRUE SRR SR ST

8 . Check, that EEHL MODE and B, are dl&.played

9. Adjust the display contrast until you can see the chsplay clearly. I'ress
mm [OPTION]) and press [+ . (] or [5) until the contrast is set correctly, then
press

xiii
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Caring for your calculator -

at carry the caleulator around in your
" ‘bagk et as it nay break when you sit
“idown ’I‘:hé’fdis"f;l;ay is made of glass and is
particulatly vulnerable.

(R FPTORe

gway, from, extreme
dashiboard, oy near a

ng. It to
\Virehments..

‘heater, : and |

- texcessively hitmi

I

|
|
|
[
|
+

Clean Wil‘h}

solvents. ‘

B TR R Y- P WO [y

Xiv

Do not use a sharp pointed object or exert
too much force when pressing keys.

Avoid excessive physical stress.

XV
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CHAPTERT:
A Quick Tour

~This! chapter tovers the bagics; such as: turning the calculator on, entering
‘numbers, correcting mistakes, using simple arithmetic operation keys, using
.{2ndE) and [ALPHA]and using the menu system.- 1t aiso. gives youan overview
“-of each'of the operating:miodes, and: tells where to find more information.

The keys of fhé cdzlculd"tor

CE '_ ’ 4.

g b R T o \ e .
. FRF> L ECas00 . . MY N Yo i W

H '%:%u-j‘ . SHA FRE> i e cedztics BT IR Lo

) woum zear aloe’ oot 4 o+ ’
i Loaelde T o
] il i
i
4 . .
v lrige 1 TS PEURRAEE b

Operation mode keys.*.E

1 s AL vt e

) AR G L TR "L or B il
[ * Graph function keys——] - | (am] * fouct] N/ .
s Menukeys—=f | BT G Ei\

. Control and ediling keys—" | . - 5 )
K s - F— 1. #frh cestBuigemst o o oipr g ogr r‘f?

: e () [e=) (g) €7} () (R

Function ey = ! - (:] E [MZI

B [T ) IEagite . i .‘:’!;.‘ii.‘ -k

- Arithmetic Kevs

RSTERR T

wizd o oanhabnltl

e.'Sh,arp EL-92200 and EL-9300 Owner's Manuel




A Quifck Tour

The top row contains keys that determine the 6pération mode of the
calculator: R

Selver mode “Sfuiisf.jgghgr?ph- mede. P
L . | . - . oF ;" i '=| ¥ l’-‘«l.::;"u.
- BOLVER LT L
Tma V(O - i ETNEE .
(:Ll‘glcqlqﬂ,op'; Graph  Program  Statistics
"mods T fnods mode ‘mode’
Note: Solver mode is available only on ihe EL-9300.
| ERESE SR EOIE T 2% EINR TIEEA AR Tt Py

“Turning the calculator on and off

"Té tum on the calculator, press:'. To tum the calculator off, press
[OFF]. To.'conserve the: batteries, {he calculator turns itself off
automatically if not used for several minutes. ' ‘

If the calculator is performing a time consuming function and you want it to
stop, press. [GN] and the funclion is halted. - . : '

- Note: Wheﬁ'.'tl1e calculator is turned 'qf_f, \L :alnpej}}r_s mqmgntarﬂy while.

(En@F) (OFF) ‘is pressed. |
The display © RN

Several small: words in‘the ‘top- of the display indicate different:states pf
the calculator. © - g E v v

4 BUSY 2ndF. ALPHA +ea |

If the i indicator appears, the batteries need to be changed right away.
In the EL-9300 there is a backup battery that retains the calculator’s data

Sharp EL-9200 and EL-9300 Cwher sMantial

A &Rlick Tour

while you are g_ha:-nging the batteries. For a detailed description of how to
change the batteries, see Appendix A.

PR T S
I A T, LA Ao L

- Getting-a:fresh--starf... -
T.he‘sin{p]gst‘-vmodef:tbi begin with is calculation mode (real). To operate in

calculation mode press-[E8]. Make sure the calculator is set to real mode,

press (VERD] (D).

~ Note: Unless otherwise noted; all éxamples in this manual assume you are
' in floating point ‘display format. This is the default’ display
 format. Changing the format is described in Chapter 2.-

~ Entering numbers
Enter numbers using the number keys (0) through (5], the decimal point key
(J, and. the change-sign key [(]).
., Bxample; . Enter the number123.4 -
Pess L DBRIO@ETTER.
- Result: ™ 7 12347 T 7 T _
h the‘i ‘-'Tlfiroug_imut'tl_me Test of this manual, numbers in examples are not
shown in boxes..

' Sharp EL-9200 and £L-9300 Owner's Manual 3



A Quick Tour

The enter key o .
[ENTER) telis the caleulator to perform ‘the operations entered in the
display. The [zndr] key allows you to select-the second function of a key.

Pressing recalls; the Jast:resulbdisplayed. vy 24, 7y
Example:  Divide 11 by 16 SR ‘
Press:’" ME)eENER) .
Resulf: C06BY5 IR e s
Now take the sine of the result; - .
Press:|  [50) [2ndF) [ARS) (ENTER) s

“Result: /063460708 (radians)™

Pouitibneds

. R . L. .‘-.- P S ;,;,|;_ S il i" }.,is“-‘;e'}\r'i
The Change-sIQn key . JIEPIEETE N

The' [} Réx”_changes the'sign of ‘the: number about 5 énle*iedﬁn the
display. o ' ) -

Wi

. Ve adady

Example: Enter -38. _ ;

CPressito oM IBENTER) . 0 4 s
-38. ! :

Result{fz '

Note: THe minus [£] key is not the sameas[@ji
arithmetic ‘keys before eh.‘t'eringgf-a"piin-i ‘ :
- displayed resule; - - o i A ok

Using-exponents -

Your calculator diépl'a_ys up to 10-digits in its resu]t;ﬁ‘disp]
always retains 14 digits in memory. Numbers (hat ‘cany
with 10 digits are displayed in scientific notation. -

hawever, it
Teprésénted
In scientific notation, numbers are represented ag’
‘Exponent. Fot example; the fumber 39250 is written i
3.925x10%, 3.925,is the mantissa.and 4 is the exponent,
Enter numbers using exponents as.follows:

‘B Enter the mantissa. If the mantissa is negative, pre
entering the mantissa. o

Shaip EL-9200:an;

L T Y S

. Lol L M
; - r -
. i‘f S - 7 AR A E 9
T E T QEEE oy et e el Yo
;]

A Quick Tour

W 7iPress the exponent keyi (Exp)-and enter the exponent. If the exponent is
" negative, press ()] before entering the exponent.

Exqmple: -Eriter 4.5355( ,10-.17-

Press: ' 4535 (B ()17 ENTER]
Result: 4.535E-17

If )Jzoflméke"a mistake whild éhtering the ‘exponent, simply backspace with

(B8] (6¥:(4)) dhd entér the ¢diract number.

. Enter74x10" L |
04 [Ep)13 77 1 0o ps! Wrong exponent.
= . RPN f 3 V] I |

T Press; . [B5) Z(ENTER e

‘ 'Exa-mps_;e:L

BRSSO L T L

12 replaces 13.° :
Result * ' 7.04F 127+ " URk-oh. Mantissa is wrong Loo.

Press: (207 () ({ () () [¥) (@) (BEL) (ERTER)
L 74E1Z _-

BN S

L mET =
Note; . -[BS] clleletes‘cha:ac‘teis_ st baglgs,up, (] does not.

RS LE I'-."!Laf,;-l-‘ s co -“i”.‘:‘" - o
Simple "arithmetic L
Simpl}az..éa_lcul:éfi‘g:gns;'uslehthe afithmetie-(.Jperat'iOn keys ((¥] [ (3]), the
P
]
K

B
=

- parenthesis keys, the number keys, and [ENTER].

L
Cuw b EHN
Al

5
R

r

X

1

5 (6

Y

P TR B O T B WPy R
[T A }
i

Shorp EL9200 an'd EL-9300 ©viner's Mariuol 5



A Quick Tour

Simple. caleylations are entered from left o, ugm asg, they appear on,the,

written page.

Example: 543x4x2 |
.E“*SS; S E4E ERER, T
esult; ST Ly

......

Decimals (for example 981.8) are enlered just as thé){L fa'plpear on’ the

wulten

page using [). Common fraclmns are entered us:n r

p,

Example: 981._8)("5 o i
SRR ST
Press: 981 []8 x4 %) 5 [ENTER]
or 981[) 8 (X 4 ()5 [EnTeR]”
Result: 785.44

Fractional resulis can be displayed three dlfferent
Chapter 2 for more details. AR R

Correcting mlsidkes

Mistakes are remedled m several W'IYS The remedy de&ends'on the type of

mistake.

The cursor I(eys

Example En[er 345174 IR -

Piess: 342174 i T{A n‘ustake)!u-.-. 3
Press: ----ramm

Pressing m i5.not. requlred while in overtype rnoclg.,,po ; e
“Editing” in Chapler 2. : efails, see

Shorm EL-9200 andl £:2300 Qv

'm.

A Quick Tour

The cursor keys perform the following functions:
] ©  Moveup oneline.

m . Move to a previous equation (1f any).! If wuhln a menu,
SRS “itthe cursor mioves to the top of the menu.

. Move down one line.

(¥] Move to the next equation {if any). If within a menu, the
cursor moves to the botlom of the menu.

"[d)  Move one space'to the’ lefl
(¢} Move o the start 6f an equatlon
] Move one space to the right.

ZndF) =], Move to the end of an equation:

Use [«], ], [¥], and (4] to edit within equations. The cursor changes shape
depending on its location within an equation. Normally the cursor is an
underline (). When the cursor is a vertical bar or block, it is within a
function or equation. Move out of a function with () or [].

You can:uge the cursor keys to edit equations, afler r you "ve pressed [ENTER]
while the answer is stlll in the display. After you've entered another

. equation, you must use m (4] to edit a earlier equation. You can move up

and down tluough the equatlons you've entered with [2ndF]{a] and

1 The following keystrokes are remembered (and can be edited) while in

~calculation mode. If you change modes 1he keystrokes are removed from

memory
. EL-9300 EL-9200
In one line 160 128
In equation editor 114 91

" Sharp ' EL9200-and EL-9300 Qwner's Manuot 7



A Quick Tour

Clearmg errors I

ISRETY N ~'I
Synitax errors in equalmns and resu]is lhal are loo layge Londlsplay or are not
defined produce errors.

T T

Example: 5= ' ' S P
Press: - i) 5@ 1} ENTER] ™ oo P00 b ewtga v ._‘:u :
Result: Lo W ERSTL L G Sed Yehgidile

il EFSF!EIE:""E 2| TR R

4 P-Goto arror LA Ot gaoha g PR

CL Quit _ T

R et e TR wetod i Ji
E:f;:mg (4] or ] moves the, GUESOT fo the error, Pressing .c,l;;::gur,s the
C ey ag b JET s HESEnE

. . S T S T TR I TR mfn st
Function keys . = .. ..

The fol]owmg dlawmg shows the two rows of stand

ot b St

lpl‘lChOlka};Sf“ i
u:\! 1)1 e F,imw

Srr-s ‘iﬂfm\f .i;n]
1:;.{’1‘

sin-1 A cos‘ B lan'f”C"-

4 i rJ"FrchﬁwiT
() (7)) (5 ).

In general, enter functions as if you were writing them on paper,

Example: log(372)
Press: (log) 37 (32} (ENTER)
Result: 3.136403448

The order of operation is descubed in Chapter 2~ g
b a1 bk pobtalunieg
' ‘ R

A Quick Tour

Storing to memory

You éan 013 and recall numbers m 2? dlfferent memurles (A—Z and 0): ¥ou
don’t lmve to press (ALPHA] after pressing the” alpha mode,is entered
automatlcally, zmd the ALPHA lndlcalor appeals on the dlsp]ay

Example 7 Store 123 i )
Press: 1BETmz Y

Press (3ndF) mm letter to recall a number stored in memory. You.do not need
to press [ALPHA) [ALPHA] before pressmg lhe letter, and the ﬁLPHﬁ mdlcalnr appears
011 the disj pnd

CEI

Cod T s '.? e

E)gample:{_-_ - Recall Z; ot

Result; 123.

You can use'the sloxed numbel W1lhout usmb m [REL).

Example: Multlply Zby 3 -

Iress: : 3|ALPHA| Z IENTER v

Result: 349, "
The vurlaplﬁ!‘(ﬁem -

The variable key:[X/@/T) lets:you entt—n a Capllal X,.0, ot T. The. vauablc
entered depends on lhq coordinate ,System selected (m. [E] choose
rectangi’lar “[X]a aolar[B], oF. parametrlc [T] The default mode is
rectangular, 86 ['_'_'X/_q] .ériters anX -

"r
e

Sharp EL-9200 andf EL-9300 Owner's Manual _ Q



A Quick Tour

Jecond functions, q,umjcjjff,;j_‘rji;-fgén;$;*

and rr!-;e;n,;urf-func;ti'onsa----‘=-z e

The normal fiinction of a key is printed on ;tlﬁg cap of the key. M'ahy of the
E R

keys also have'second funciions and alpha functions.”
I R

Using (endF)

A function printed above a key in yellow is the $écond’ Finction of ihat key:’

Press before you press a key to use its seconid function. V\ﬂiéﬂ*'j}bu presé
(20dF), the 2ndF indicator appears at the fop of ‘the display; Tf you.press

by mistake/$imply press again and.the indicator disappears.

Example: . - Compite sin-1(1) - !
- (Notice that (S is the second function of (sR).) \

Press: . [SETUP)(8) (1) (ENTER) selects degrées ' " -+
Result: 90. (degrees) TR S

Using Rt

A character prinfed above a key in blﬁé .i;s;?:tﬁé ‘alph

Press [ALPHA] before you press akey fo use its alpha fu ict
After you'préss (ALPHR), the pLEHA “indicator Appars n, i
display to remind you that the néxt:.l'('é:y':"fyoq\' preﬁsg "éﬁierélts lp ncl
If you press (ALPHA). Ly mistake, simply press: [ALPA] agaid 3 i
indicator disappears. Pressing’ (Zndf] locks the calculator in alpha
mode until [ALPHA] is pressed. . R '

Example;” - Enter the'letter A. ; N
(Notice that is“the alpha function of (sinl.) e
Press. ' [ALPHA) A - -
Result: = . A f

10

A Quick Tour

The math key

Each ‘niﬁdeio} ‘the’ calculator has’functions assigned to [MATH]. When you
can’t find ‘a.math finction you.want ‘on the keyboard, press [MATH), and
math functions available in the selected mode appear.

. Use the ¢ursor keys to\;,f's'eiect-different'menu headings, or press the letter

that precedes the heading. Use thie cursor keys'and press (ENTER] tv select a
function in a'submenu; or key-in the number that precedes the function you
want. o : .
Naote: Itisn’t necessary; to press’ [ALPHA) before pressing a letter that selects
©a im"éﬁu headin g' ‘ \ .

b ae # gty i N _ '.... :
The available functions in the [MATH] menu depend on what mode you are

© using. For example:

In real mo

de [MENT) (7] [MATH]: : In complex mode [MENT) (4) (MATH):

i T T

abs -

LR

LR N R

“Sharp EL-9200 and EL-9300 Owner's Manual ' i



A Quick Tour

The menu key e s e

In general,;when Is. pressed, operations fb#.thééﬁrlfg'ht mode appea

A I

The operations that appear: depend on what mode, you, Are using. For

examp]e: . oo, R R TI ¢ 11 P PRI R TP

In calculation mode ,,,Ir;pgograml;.li;‘lgmgde= TP
: Cu[TEETETTY T TTITT PR ORGSO, o

i FEERE T T iyt

HERIL

TS YL L
Thesetup kﬁy T IR EIIERINE

Pressing. (SETUP} displays settingg Lhat changé
ca]_cu]a.tefl or displayed. . : e

Pedingy i,

‘the* way results are

- 8

4

“SE o
AB -
iﬂﬂmﬂéé’
=DIT it

et e A b i

) . 0 d TRt TR ) Lipy

The current settings are displayed on the right. Optigns: (B} through [A) let
you change the angular units, the display format, the number of ‘débirnal
points, the graphing coordinate Systern, screen editing mode, how fractional

answers are displayed, and complex coordinates. For more information, see
Chapter 2. B

12 -Sharp EL-9200 angl E-2300 QwheréMapial

A Quick Tour

Operating, modes

The EL-9200 has five operating modes: calculation mode, graph mode,
program mode, stalistics mode,-and statistics graph mode. The EL-9300 has
a sixth mode: solver mode, .+ ;.. . .

Use the operation mode keys (28] (7%) (E2) (=) [SOLVER)) to
enter a mode. Anytime you want 16 go o a specific mode, press the
corresponding mode key and the calculator immediately enters that mode.

Calculation mode

In calculation mode, you have a full range of mathematical functions and
features. - ‘

3
Example: Evaluate the following definite integral: []\f x2-Tdx

!

Press: (BB} (SET UR) [E) (1) (ENTER) (MATH) [€) )

1[a)3 ] () 10+ (MATH) (3) (ENTER)
Result: 3360942644 . . _

Note:  When you select functions from the same menu it is not necessary 1o
.+ press.lhe menu letter again., ;.

[ SR

Example: Convert 123 {0 hexadecimal.  ~
Press; - _[MERU} [2){MATH L -

Result.:) ~: "000000007B. . : . .

Sl b p T

Calculation mode lsdebcuhedm tlj:é-C!';épten' 3, "Using the Calenlaior.”

c- ’ L}
L P .

Sharp EL-9200 and EL-9300 Owner's Manueal 13



A Quick Tour

Giaph mode_\:-

S5 you, gl:aph many. functlons\
parametric coordm;ltes

Examples, - - -Graph the funchon y=sinx
Press: [ (EETTOP) (B) (7] | ENTEFIl 3

mm (MENU] [ENTER]

QUIT]
Ea] .

Resul.._\f?;... L

Graph mode is described in C.‘]ln’a"pter 4, ”Gm;}hing_ w i

Program mode [g) S
Program mode lets you wnte programs on your ca]cu]alor_. ‘

Example ~Writea program that asks
comdmales LOHVEl’tS themt ¥
then dlsplays them on t

Press: -~ '-le .
POLAR[ALPHAl
@m@‘mﬁl.@ ALPHA
m—wmm«
o e R
C?WF"] @mmm.. ALER7
mﬂmﬁm@m

Shorp EL-9200 and EL-9300- Owiers Manuigl

‘usmg rec:tangular polar o -

A Quick Tour

.The finished program should look exactly like this:

Eolari ..

T —— REAL
R A AL § TV TVE ST
CT o gy by Inputay.
fRaYrrB

. . |Print R
.!,x-‘.‘_: Comeyeiee F’r"int-"-B-.?rf”
e BRI

To rurt ke program press: mA s_elect the program with the cursor keys
anc} bressé sorkey«in’thenurber that precedes the- program. .

» = Example: Use the above program to.convert 3,4 to polar
s ‘coordinates: -
Pressyi:<iit .« [SETUPR .E] ENTER) [MENU] -

[ENTER} m (Select the program)
3 ENTEH 4 ENTE‘FT]
Result: 5.
53.13010235 ‘ -
Program modc_ is described in Chapter 5 Progm:mmng ”

Sharp EL9200 and EL-9300 Owner's Manual 15



A Quick Tour

Statisties modd lets you ente} clata for’ one—-or twosy
(o withoui) - weight. Data can be masked, sorte :

tored to a matrlx or

recalled from a maltrix, - a*“s ».1..

Example:

Note: If you.have already: entered . statistics;

APress (& }W.@W) befdieien ollowing.,,
commz-mds ' R ' ‘
R B | '-’ﬂ‘.:!\:; . ..:f\jfi:;: e
Press: - 1 ey X
10.3 [ENTER] m 8.9 (ENTER] m 9-9 1
-'Resu]l': = 1@@/2/6(- S ‘A‘ fiy, o
53: = B 9235?9991 W i i R
o 5 8. 826@?5@5? Lo
El E’ v 51! 3‘. P ;‘i""\-.\.r:'h,-..é‘.} il .‘:E..“HH rana ATAL R
Eri= 529.?5 o
n = 3.
Ximi= 8.9
Ema= 11,2

Statlstlcs ‘mode is desmbed in Chapter 6, Us'ir'!g?,_Sj"'fﬁtis,tics‘”

16

Find lhe mean of the fo]lowmg fl\ge 100—meler dash
track times: 103, 8. 9,99, 112, 11. RIEH

;data,‘_yc:u -.must idelete. it

Shaip £L-9200 and EL-9308 Owiigk's Manud.

A Quick Tour

Statistics’ graph mode (&) (=3

,.Statlstms graph ;mode- lets you- graph data entered-in statistic mode. There

are twelve types of graphs:“six kinds of data graphs, and six kinds of
regression curves

'Example: Display a histogram of the track time data from the
previous example:
Press: =@

i

St"lf.lSl‘le graph mode is described in Chapler 7, ”Gmphmg Statistics.”

- Solvermode (EL 2300. only) m

Solver mode p10v1des three methods to solve for different variables in

equatlons

Example: Solve the for w: s= (l/z)*h w T
Press: @m LQLVEH] (ALPHAYS =1.[F) m@
' ' [ACEHA) (J)(X) [ALPHA) mm
. o ENTEH 3 @“ﬁ]z&.ﬂfﬁf@@'ﬁ;ﬁ@fﬁ]
Result:. w=4. g

o

Solver mode is desc:lbed in Chapler 8, “Solvfng Equations.”

Sharp EL-9200 and EL-9300 Owner's Manual 17
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»Precedence

CHAPTER 2:

'_'l‘nformdhon

Thls chapter descnbes features that affect all modes of the calcuiatm It
covers. anthmetlc p]ecedence setup features and the option menu.

The calewlator always performs calculations in the proper arithmetic
order, which may not be the order you entered them.

T you don’t use parenlhese.&: to specify the order of calculalmn the
caiculator uses.the following- precedence

PRECEDENCh S " OPERATION
Highest “Opej‘atidns in fractions -
' - Compl(,x angle calculations (0 in r20)
G e | Funetions that follow an entry

 {foriexample, n!, ‘x x'l)
The first:part of a®

Implied multiplication with & or a varnble
(for example, 416X

_Functlons that precede an entry
(for'éxample;‘sin, log) - o )

Implied multlphcatlon w1th a functlon
{for example; 5'sin, 2 In) E

nPr, uC:

%+

+,~'—' ]
AND

OR,_XQ_F_L XNQF{

X1, —10

Lowest = (storing to memory), =

- Sharp EL-9200 and EL-9300 Owner’s Manuot 19



General Information

High precedénce operations . are performed before low - i)'liét:"ei‘dence‘

operations. Operations qf the same precedence are performed in the order

o

they are entered. O

first.
Exaniple: 9+5 x4’ B
Is calculated in the following drder: - ~
Sx4 is multiplied first, 'then 9is added to the product. _
Press: (B8] [MENU1(1} (Enter real caleulation mode.)

M54 ENER)

Result: 29,
Example: S+6xlogl00 -

Is calculaled in the following order: e
The log of 100 is multiplied by 6 and § is added ta the product.. :.:,.; .

Press: - 5[ 6[x) 100 (ENTER)- - y .
Result: 7. | P
Parentheses | B

You may specify the calculation precedence by ‘;usi”n"‘g the parentheseés ({0
and (J]). Parentheses are entered as they would sappear in a wfitten

equation. Expressions within parentheses are always tomputed first. f
Example: . (9+4)x5 . | Copen Y u
Press: 0940 @6 EwEm
Result: 65, R : :

Seen R VTN MERATTL B N
Once you press (0. parentheses are considered open until closed hy pre ssing

() or [ENTER).

Parentheses ma;? be ne’s{'éd up to 32 levelb de‘ep; The calculator allowsiup to -

32 pending operations and stores up to 14 numbers,” ‘

i z;”.
A
i
P e ; ferpheien
20 Sharp EL-9200 arid:EL-9300-Owier's Manugi

perations withini parérithiesis are-alwayé fperfarined B T T o
d P ¢ : yspe ' Ih‘g-@t’up méniu ets'y _
~ graphing coordinate system, editing mode, the way fractional results are

Generd! information

b

u'c apﬁé thie angulaf mode, the display format, the

displayed, and the way complex nutiibers ate displayed.
After pressing the following menu appears:

Tﬁ;s d_i-sﬁl'ays the current seltings of all of the set up options. The current
setting for each option is shown to‘the right of the option heading.

Diégrees,' radians, grads

HWIRG .Jets: ‘you .select «angular units (degrees, radians, or grads) for

trigonomelrie; functions; After pressing [SET UP) (B), the following menu
appears:; .. . T :

3
ced oy

Press 1,.2,.0r.3 to select degrees, radians, or grads, respectively. A circle is
divided into 360 degrees, 2w radians, or 400 grads.

“Sharp EL-9200 ancd EL-9300 Qwner's Manual 21



General Information

Digplqyﬁﬁform,c:i‘sw.-\-.

menu appears: . .

taﬁc‘;ig for Fixed-ScientifieEn
\isplay- formats: When you press:[SEFUR):

oy b ¥

gineering) l'et_'sf}%uu‘ select ‘one of:
ihe-following

LRR Lt PR
L vit g BN

L

ﬁbiht which u.seAs‘_ohly the

number of decimal placed-tequired to displayia number. Up to 10 significant -

digits canbe displayed.-

@F iz sets the display farmat to fixed point which displays nombets with a

fixed amdqr}_l’of decimal. places. Results are rounded Off to the correct

number of decimal places. (TAB sets the number of digits that follow

decimal point.)

the
LT

EE S EE R B EERY e

HSci sels the display format to standard scientifié:notation. 4Far example;
the number: 39156 wouldbe written 3.9256x10% .and displayed as 3, 8256 Eidi

The mantissa. is displayed to the Teft
displayed to the right of the letier E:

decimal places in the ‘mantissa)

HEns sels the display format to_eng

scienlific:format except that the exponint
mantissa ranges from 1 1051000 instead of 1 ta
39256 would be displayed ias 395 256 E3 (TH

H

decimal places in tHe mantissa.) ~

If a number'is’ too large oF 1o ‘small to be displaye
Prosoe s e B

scientific notation is used: = - *

'of the letter E; arid thie exporent.is = - i

‘ ("{HB-’,“sets“‘g‘lhe number of displayed

nofation which issimilar ko,
vays a miiltiple of 3. The |
j For example , lhe number
isets the number of displayed

¥ &'selected forrmat,
7aE e s nanislh

. Sham EL-9200 andl EL-9300 Oiner's Mdnual

ure

S >
~notation

Generdl Information

of;decimal places for fixed point, scientific

ering units. Press (SETUP) (D] and. the following menu

[_I_sé thecmsorkeyslohlghllghtthedeswed number of decimal places (0-9)

and press (ENTER] (

or simply press (-9),

TAB has no effect when FSE issettoFloat Pt.

The nuriber of decimal places affects the results from the modify command
(mdf), For mare information, see “Conversions” in the next cha pter.

I aditiiky

Rounding

(S

Frequently,the Calc_:julator'must.round‘an_umber to displaiy'it in the selected
-format;.e;Howe_\rer,:fthe'c;gléq]atop retains the more. precise version of the

number.ﬁim.temally. This way! 1e'caldq]gtgj?minimjzes most rounding errors. .
' L an e g

Exammiple:

SER ke

| Exa&zPlé;

Press:

"Result:

5 [2])9 [ENTER)

i

At a'fixed display of ¢-decimal places,
divide5 by-9.. - jara.. .

TR R D@ ETER

"(Selects Fix, 6-decimal
- places)

0.555556

Change the number of decimal plages to 2.

TR () ) TRy

056

* Shoro EL-9200 and EL-9300 Ower's Mopuay 23




General Information

Coordinates | e

W

HCOORD sets the coordinate type sed for gr;{ph,ing-.-?res_si;§" and:
the following menu appears: Dol oo T

N

H XY selects rectangular coordinates.

B RO selects polar coordinates.” ‘ o
. - ‘5 "
B XYT selects patamelric equation mode,
. . . . . O i BTN by v
Edlhng oo : ‘ T b

SEDIT sets the editing mode of the calculator. There are! lﬁgfécli:t_ihg: modes;
equation edit mode and one line edit m

ode. Press [SETUP
following menu appears:

24 Sharp EL-9200 anet 81:9:399 s Manual

‘Equations appear on'the s

Genergl information

BEQUATION seleclts th‘e‘_ equation edit mode (this is the default mode).

i Yt . .
creen as they are commonly writtenon paper. This
reading 0f equations. You must exit functions

simplifies’the entering

(use ‘[») ) that can operate on'more than one number.”

Example: Enler ftl}e,squa re root of one-quarter cubed, times the
absolute value of 715 in equation edit mode.

Press: (SET.UP) () (1) (F) () (ENTER), ..
LR 4R G306 X L@
|ENTEF]‘| .

The equation will ook lii&;}-this:

Do ooy P S . '
Equation edit mode is not available in program mode, nbase mode, or when
entering values into fields. stich as the rahge screen, a stalistics card, or a

1
4

)3* 1151 =1875

L L T N TR T S

matrix element. i

Equation edit mode always inserts characters ‘When editing equations. To
delete charactets; press [DEL). '

Nol'e:-~.T11ei":calc111ator’s:i;}putf response -time ‘i slower in equation edit
‘mode, You can continue to enter Keystrokes before they are dis-

Iiléjéé{, but the mpﬁt buffer has a four keystroke maximum.

HONE LINE selects one line edit mode. Equations appear in a line as they
would on a typical calculator. Equations with more than 16 characiers wrap
o the next line. Unlike equation edit mode, you do not need to use 5] to exit
functions. * = 7 - :

- Example::: . ..Enterthe square root of one-quarter cubed, times the
. ahsolute value of -15 in one line edit mode.,

T ‘L‘.r; ! b
préss: ™" " " (SETUR) [F) (3) (ENTER) -

The equation will look like ‘this:

D010 40),E7 8 X @ATH 1 [@) 15 ENER)

N r4)rs*abs 15 = 1875

L L . sficn ik e sg i St o L L
T« Dheline edit mode types dver characiérs wh.e:nlechtmg bquations. To'insert
‘characters, press [INS}. In overtype mode the cursor is a block: B. In

. insert mode the cursor is a triangle: 4. ) '

When using L), fractions are displayed ab.
The calculator’s input response time is faster in one line edit mode.
Sharp EL-9200 arid EL-9300. Owner’s Maniic) 25



Geneial information

Answ‘ers:;-., o

BDecimal sets the ca]cu]ator tq dlsplay frachonal resull:s in decimal form.

Examplg: . % *® 11 H . ’ . ‘*-‘--'. . ! Lti.’.\.: H H‘AE‘!-:'. a' v .
e . Y £ 0% S S 115 S SO CUTN
Press: , m.m[ﬂ Chrsigdan oy

1) 5 BITLE ITER]
ik

T - SREE TSI ATEYE U S ST P TS |
t

T'{e_sﬁi'] £

Example - Aftet domg the’ preyious exam_P[' :
result,

- Press: (SETOP) @D ERTER) ., . ...
* Result: __2‘—ﬂ : o .

Exa mple

.. result” " g
‘._I’r.gss‘:"' e "ISET UP]..{E'N'“'TER]
Re'sg]t: - .' —= : 5 - N

5 _

L Py e iy
ekt d %..E\! Ylibnid eV

st b 1-.&.)..:“, ’;ujh..w.air._ car il

26 Sham EL-9200-ond. EL 9300 SIWiner s Manuo!

' d:l“IPLK!SElS lhe»coordmate 'I:y

General Information

. Complex coordinates:

‘pe used for dlsplay and conversion funclions

while in cornplex mode Pressﬂ‘ SET UP} [H] and the followmg menu Appears:

BX+Yi selectsaectangular covrdinates. ...

BRZO se]ecls polar cgordinates. . _

To convert flOm one coordmate system to the ather, selu:l the coordinatas
you want to change to, enter the compplex number, and press [ENTER]. The
results obtained from Lhese conversions‘are dependent on the angular mode.

Example. Change 45230 to rectanguiar coordinales.
CPress - (MEND)(4)(SETUP) (B) (1) [0) T) () (D) (BRFTER)
‘ 30 [ENTER) "'

i o 45 {2ndF]

=The option® menu

The optlon menu controls the following functions: cllsplay contr ast memory
. usage copymg and mo ing’ f:les and deletmg data :

EL,r930\_“pnl.w;:_ he optlp__ ménu also controls pnntmg and linking to other
devices.

¢
i
)
3
H
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Gsneral information,” "

E I
B Tty

To change the dlsplay conl:rasl press [2ndE} [OFTION] and one.of following;;
MEeNus appears: i

A NTRAST

L

The EL- 9200 optmn menit The EL- 9300 opt:qu memu e o 2]

Note: If you are in calculation, stallstlcs or stahstu:s graph rnode the
copy and move options will nbtbe available: s i it e L
Ta darken the display Lontrasl press Co iy

To lighien the display contrast press {3

Note: It is passnble to hghlen the display con”as unul the ca]culator
appears to be off. If the calcu]al@r dlsplay’i 1,lglanle When You press.

1;
[ON], press (2ndF) (GFTION] and [3] (repeatedly) to darken' the

display contrast.

Memory check

3. CHK shows you how much memory is bemg used‘
how many programs, graph flles, solver: files: (EL" |

are stored. Press (ZndfFj(GPTION](B] and a menu: 5

appears:

& SNaip EL-9200 ond! E1:9300. Oviner's Manugl

Seneral Information

PROG sl1ows‘lhenumb'ef ofstored programs.;.
GRAPH 5hows the nurmiber of stored graph files.
SOLYER shows the number of stored solver f]les

DATA. shows the number of stored matrices, If stallstms data has been
entered, DATA is mcremenled by 1. : - :

The BL-9200 has approxsmalely 1.8 kJIobyI:es of available memory.?
The EL-9300 has 23 kllobytes of avaﬂable memory

For a detailed. descuptmn of how memory is used See Appendlx D.

Copymg files E

MCOPY copies files. T’ress m OPTIoN ﬂ [©) and a menu similar to the
foIlowmg appears (if you have not created any prugrams the submenu will

appear b]ank)

AT T ;
2 Available memory is the memory not being used by the calculator to store
settings, memories, etc.

Share EL-9200 and EL-9300 Gwner's Manuai 29



Generol ntemaion

General Information

to copy (fon
Example: 3
Move program'OZ obe program (4.

e 20 @

Pres‘s

EETRSTD -

-EBHK_ ..G =D

Use @ and' ko p : ! : % i .P[’ESSZL.:L: i : : i . o

i - [ENTER) : o Result: '-T11e file is moved.

Result:  The fle'is daped, e/ " | Delefingfles
S R ele

-.‘»-EilllElq de]etes}'él Efiles' fmm a pax tlcular mode or clears all memory. Press

j]HUVE repositions a file in a Ii mm. [E] and the foilowmgmenu appears

st with t
(2ndF) (GFTION) (D) anclamenu similar. to, the ¢ pu makmg a copy. Press

HALL GRRH delgtes,all
HaLL ‘PROG delete
llﬂRLL snLv

HALL IJQTF\ delLtes 4ll the dala stored 'l'n matrlces anel statistics Lards
‘ EI_QLL MEM. deletes all’ fllEb and all data.

Lol TETTI e ‘No[e. Once.a file has beendeleted thereii is no way (o recover it, unless it is
SRR SR S T ' backed up on another device,

Lo,

Sham EL-9200 and EL‘&QSGG?@Wn‘ér’S‘ManudI . Sharp EL-$200 and EL-2300 Cwner's Manual 31




T

B : SCREEH*I prints the curt
7 CE-50P Printer and Cassett

.| HSCREEH*2 prmls the

'\ OfSCREEH .
© full. gy S

"32

‘Gaperal Information

To delete mdwxdual files, enter- the mode lhat contams the files you want
ta delete, and use the mode specifiq delete rfunct:on found in the (MENU]}
menu). . ( e o

Printing : | N >
(BL-9300 only) . S 3 a

‘\"

If your EL-9300 i is connected to the SH‘ARP CE
the current screen two'different ways'
stored equalion,: printiail of the dala in

-SOP Brinter, SPRINT. prmls
u gan: a]§o llst a program, print a-

a;ma_ X, or print the statistics ",
registers. ; ' : -7
Press {ZndF) - [GPTION] {F).and a menu smu]ai iq lhe followmg appears: =~ 7
‘[ ! P
oy

I}Ioté:-‘ In graph; solver, “and’ pmgra' o,

: ‘Dr-‘:Tﬁ JS not avallable ]n
@aiculat:on and. sht:sucsf rnnde B ;

S not avallable

e, Interface The prmt aﬂ o

dots. hlghr

current screm “of Lhefselectecl
SHARP CE-50p° Printer: and Caa,sette Inlerface The pfmt_‘sme is, twlce that "~

Equauom that. nurmal]y scroll off the creen are prmled in

Wik

General In formation

EBLIST lets you select a file from a li Efor printing. To print a file, you must
be in the mode that contains the, fil m%i want to-print (for example, you
must be in program mode to print’a, gram). Solver and gr aph files

in equatlon edit mode print in SCREEH*Z format at normal sxze

1 w_.L‘ : A
i Example: , Print program 02 (assm:mng you have two' prog_‘, ms).
Press: [E2) (o) (OFTION] (F) 3] 0% ‘
Result’: The pmgram is prif

BDATA prmts the data stored in a m

You mustibe in calculation mode to p

prmt stalistics data.
iy -:-';;4-' .

wIf y@u want to prmt the set up g

Note

uts during prmtmg, ‘ERRDR‘

"

her deylc ‘

) ah_ulalurb
atofand a: cassa'tte tape Press (2ndF) (OPTION)
. ENTER and a menu Sil’nl]:'l ito he followmg app(_alb

S5END sends’a’ partu,ular f1]e ormatrix
rust have a transfer’ cab]e {SHARFP CE—,
each calculator. (Pry open the swiallpl
be in the'same mode. You can trans
each transfer one calculator mustse;
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n you transfer data in statistics mode, press @the receiving |
|

ulator immediately after;transfer.
General Information '

In statistics made no file or data selection is required, simply select SEHD
and all of the statistic cards are sent.

H5. ALL sends the entire stored contents of the current mode. The receiving
caleulator’s memory for the selected mode will be replaced with the
sending calculator’s -memory. A ‘warning message is displayed.- Press
to continue with the transfer, press to quit.

BRECIV receives files from another calculator. The order that send and
receive are pressed does nol maiter.

WBKUF copies all files, statistics, and malrices Lo another calculator. Both
calculators must be in the same mode. The receiving calculator's. memory
will be replaced with the sending calculator’s memory. A warning message
is displayed before the receiving calculator’s memory is cleared. Press

ENTER] Lo cantinue with the transfer, press to quit. .

If you are connected to the CE-50P and switched on when L THK is selected,
the following menu appears: '

ress
ENTERT |

HSRYE sends all files or data (depending on what mode you are in) frm
your caleulator to a cassette tape through the SHARP CE-50P Printer and
Cassette Inlerface. For the most accurate data transfer, use the AC adapter
(EA-23E) for the CE-50P while performing calculator to tape transfers. The
calculator prompts you to enter a file name {eight characters or less). Press

record and play on the cassette before pressing [ENTER). If the remote cable
is used, the cassette will start automatically.

HL.0AD retrieves files or data from a cassetle tape. You must be in the correct
mode to retrieve files. (For example, you must be in program mode to
retrieve program files.) The calculator’s memory will be replaced with the
information retrieved from the casselle tape. A warning message is

displayed. Press to continue with the transfer, press to quit.
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General information

Note: When restoring from a tape, you must wind the tape to the location
of the data and press play. If the remote cable is ‘connect‘ed, the
tape will start and stop automatically. If you are not using ihe
remote cable, you must start and stop th_e cassette manually. Be

, patient,.tape transfers may take over 15 minutes. Remember where
you stored the data on the cassetle tape.

BYRIFY verifies that a file was correctly transferred to the casselte tape.
nJBKUP :1et:é3r5ii'i:dl.;'y-éll'fne'inbries'from all modes to a cassette tape.
HARESTR réétores a back up session from a cassette tape. The calculator’s
memory will be replaced with the information retrieved from the cassetle

tape. A warning message is displayed. Press (ENTER] to continue with the
transfer; press. to-quit..

#%.YER verifies that the back up session was transferred correctly to Lhe
tape.
Save, verify and then load all of your program files.
First, connect the CE-H0P and turn it on.
Connect the cables to the cassette player:
EAR to Earphone
MIC to Microphone
REM to Remote
Make sure the remote switch on the CE-50P is on.
Reset the counter on the cassetle, and insert a tape.

Example:

(£2) (endF) (OPTION] (G] [ENTER] (ENTER|pro grams
Press record and play on the casselte. )

When the transfer is complete, the program menu is
displayed.

Write the slart and stop counter numbers and the {ile name (programs)
on the casselte lape.

~ Press:

Press: -

Now, verify that the transfer was successful.
Rewind the casselie slightly in front of the stored
programs.

‘Press: 2ndr) [OPTION} (G) (ENTER] [C] [ENTER]programs
Press play on the casselte.
Press: ALPHA][ENTER
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General information

After a few seconds, the calculator will confirm that it has lacated the .
program. If the verify is successful, the program menu is displayed. If
not, Error 72 appears. ,
Pmally, load the stored files from the tape. .

- -Rewind-the gassetterslightly, in” front of tl1ast0red

' " . programs.
Press: -[2n'dFIIOPTIONI.[ENTEFII.W
' ' ENTER (To confirm delehon of old prog: aims. )
programs

Press play on Lhe casselte,

Afhal a few seconds the calcu]atm: will confirin that it liag located the

i} program If the load 1s successtul, the program menpu is displayed.. ..

Cusseﬁe troubleshooting " "
If you areshaving problems with the cassette, check the followmg
Make sure the CE-50P is: . B

on

'cmmegt-ed' to the calculaior

Switched to remote _

pou'r‘e'fé'd:by fresh batteries or the AC adapter

EAR is connected 1o the earphane on the cassette! - |

MIC is connected to the micmphone an Lhe casselte (ycm may have to
disconnect this during verify and Ioad) :

REM is connected Lo the remole on the cassette ' , . .
Cga L : i:,', Db e
Make sure the casselte’s: .
volume is set to the 3/ 4 max ; N ;!

tone is set-lo the middle

If everylhing is set up correctly, check if the casse is v{vound to the cgrrec:t

spot: press play and listen for a hlgh—pltched souﬁd hke a fax sngna]
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General Informatich

Wind -the tape:to-ther correct: position. - If' it. still: does not work, lry.a -
different tape or a different player. SRR .

If you are trymg to verlfy data;-aid you get-an errgr make sure- that no
s were added or cha ged Since you saved Lhe flles

| .If’ the. calculator: can’t-finct the nakme your looking for, make sure you have

the correct name.

Make sure the calculator is in the correct mode, for.example, you must be in
program mode to receive programs.

Make sure there is enough room on the tape for the files.

L

b R A

Usmgm,memones

ST

Your calcuilator has 27 memones for storage of results of calculations. The

memories are identified as A Z and 8.

- The namber in the dlSplay‘.lS‘COP]ed to .memory. by pressing and a

1etler

t;l{ i(

qolt presp m befora seleclmg a Ietler fm storing or recalling

' 'humbers Préssing: L) automatically activates the alpha

-'featme An easy way to rewll the contenis of a mcmou is by
keﬂﬂg in ihe Ielter and pressmg m

AN
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General informotion

*Menmniories can.be accessed in all modes: of the calculalor and are retamed N

- when Lhe power is tumed off. L

: 43 O VR

. Example . Store 5.in memory G qu slore 24 i in me;mory Z
Press:.. . . 5(8§ 4mz IR TI
Verify by:  (z0dF) [REL)C o D
Result ”V R V o “ h : IS ‘a‘h
‘Press:- m ZENTER] 00 ¢ et
Result: = .. 24 ' L :

You can use memory loeahons in equ ahOns SRS

Example: Mul hply Z by 4.
Fes 4 (00 Z[EWTER)
Résuliz

There is one more memory, Ans, Ans always stores: the Bnswer from tHe last
: calcula non Reca]l Ans by plessmg |2ndFim | ENTEHI

'Reﬁﬁé”ihg’:“iheﬁ*-'colcmofor'i

TE this calculator i is subjected to strong external noise or r shock du.rlng use, .
a rare condition Thay occiitin which all Leys in
_ __tuncllon In i'.lus case, press the reset smtch

P e
'

To. reset: the calculalor press- the- ;eset buu()n located on the. b'lck of the

calculator near. the upper right corner of the baLtery compartment. The
following message appears:: -

F‘R‘ESb [CLI TD

PRESS CIN] KE
TO CANCEL v

If you1 press , “all of the data in the calcu]alor and all memones are
erased . : :

L‘3\7 i

TE you press the reset operalion is cancelled.
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-g‘[he m key, dohot!

CHAPTERS R
Usmg ihe “Ccll' lator

E[a]|
@E

::'Reol

Thls chapler mtroduces some of the,Jadvanced featureb of your Sharp
calculator; It covers, the ’dlfferent calcufation modes, -function keys, and

MENL; funchons

E ISR PR CTITES HIRTAE gty

Cdlculohon modes

Calculation mode has four Submodes of operation. Change modes by pressmg
*m and selectmg amnew: mocle The: modes are as follows:

]

’ Normal operatmg mode. "
You can perform calculations using real numbers in this
mode -

I ¢ Reai

Bmaly, ocial decnnal or hexadeumal operaling mode.
You can perform base convetsions and logical operations in
" this mode.

B Nbase

Matrix opexatmg mode Youcan enter matrices and perform
ratrix operations in this mode.

# . Matrix

Complex operating mode: You can enter complex numbers
i » and perform calculations uslng comp!ex numbers in this
maocle. A ; : N

H - Complex:

H i
b oad

The ealcxld:a_for.‘ sta,ys in lhe selected mode after .t'he power is turned off.

'

mode

'Real mode is; used for. standald calculauons .Real mode has the widest
variety of avallable functlcms However, many of the functions described in

- th1s seclmn can be‘uséd in other modes.
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Using the Calcutator

While in. ca]culalmn mode, press mﬂ and the followmg menu
appears:

PR

Enter real mode by pressing l Of use ihe cursor keys and press [ENTEHI

. 5 .

3 o . i H S ]

Lo PRI AT R v . g
NN P u.}dg?-‘—\kyﬁ-‘e VA

Frc:chons

You carr work w;th hact;ons dlrectly, wlthout converlmg thenmtg decnmal-

fOtIIl YO'L[ C n PEHOI a l l ll “HX (l 414 ]“Ii X8 ]

Entermg fraetions
Enier common flac;lqns psmg - as follows

1. Enterihe numeralm. : :
20 Press{f). e el

3. Enter Ihe denommator

£

Ay h 1/}1§ m
If you make a mlstake whlle entermg the fractmn, ¥au can COI'IECl‘ it with

(2] or [B5) {even aftar. yon ve pressed {ENTER] -)
67 s

S

Example Enter the fraCtIOI'l 4_6,,_ Ay [RFS I STON
Press: —ll --- (ENTER) 367 (% - 465 (ENTER]
“Resuit: | 367 W
- 455 : W %;:‘1 TE] 55%’ eght
- -Example:. . Enter the mixed fraction'!j %— ) I ERTRTI EP PRE NY
I)ress:‘ 5 2 3 it sl RN
. - - BRI RN I S AR TR hﬂl
Result: .5-- , .

3
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Using the Calculotor

Converting fractions - ‘ .
You ican conyert hetween"demmal mlxed and improper fracuons by using
(SET.UP) »and . IENTEHI ~See the secuon called ”Answers in Chapter 2 for
mote information. i, i b . . .

4
- Example: Enter‘398'—‘_ﬁas”_a mixed fraction then convert o it to
b e b, QeClmal - - .
P [SETIREM 0 EER
. 398 [+] 47 10 [ENTER)
Result: 3984

Now. gonvert.it to an improper fraction: .

Press:- [SETUF) . (G} (3). [ENTER) m
1992
Result: 5

Return to decimal mode: | sET‘_‘UPTI lENTﬁR_. ”

Pi L

Pressmg [ZndF) @ enters. pi.into the d1splay Only Lhe. fust ten digits are
displayed-if you* press m but the calculator uses fourteen digits in
ca]cu]allons : .

Enler n )

. :..__anFlLENTEHJLL;;'%

Example e

L g 'bt of lhe dlglts subtract 3, 141 from = and mulllply
the’ result by 10 000 (or Lhange the clisplay format lo scientific notation),

The tngonometnc funchons

You can ca]culale hlgonometrlc funcllons (and their mverses) of angles
measured in degrees, radians;'ar grads ‘

A circle has 360°, 2r radjans, ot 400. grads
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Using the Calculator

Selecting angular units

To select ‘degrees, radians, or -grads, - press. - The angular sunit,
selected. is displayed. at Lhe top::of the: list on ithe. kight.:Change-it by
pressing B and the number that precedes the desired angular unit... . ..., .

Sines, cosines, and tangents: : s R

The {sin), {css), and (ian) (fan] keys calculate the sine, cosme and tangent of a
number. When using these keys, be sure the ca]cul_a_t,or is S set for the angular
unit you want. .

Example: Calcutate sin 30°, cos g radians, and tan'150: grads. -
Press; (1) (ENTER) .

(5] 30 g
Result: 0.5 -
Press: ,
Press: 2ndF @ 2
Result: O.
Fress: @
Resul: -1, e,

P iy [ i 1 i

The [ondF) (07), [ZodF] (20dF] (S8s7T), and [2ndF] [lan) - keys calculate lhe arcsme

{sin!), arccosine (cosT), and arctangent (lan’l) of ani
always the _smallest (posrtlve or negahve) anglg”
tanigent equal.to the- number operated on. For exdm _e"
30°, 150°, -and 890°:are ali 0 5 The arcsme of 05 15 30}
whose sine is 0.5. : et

smallest angle

SN IS m’ ot o Tt

Exarrlple: ' .Calcu_late sin’ —lmdegrees

Press: m.n—mm-

Result: _

Example: .Ca]culale 2¢0s”! 0 m radlans

Press: [SETUP] (B] (2 (ENTER] _ i
. o 2 m m 0 ENTEH et : E LRI

"Result: - 3141592454
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Using the Calcuictor

Hyperbolic sines cosines, and tangents
Select hyperbolic lngonometrtc functions by pressing m. The
followmg menu appears

Select the desired hyperbolic function by pressmg the number Lo the left of
the function.

Example: Find the hyperbolig cosine of ¢
‘Press:+ + 0 C[MATH][B] (2] 0 :

Result: 1.

Example: Find the inverse hyperbolic sine of 7.544,
Press: - (MATH) (8] (1) 7.544 (ENTER) -

Result: 2718263812

Your calculator has many: funictions that are selected from menus. See “Math
menu functions” later in this chapter for a description of the other math
menus.

Seeli a_,,... ‘\T.‘J\‘] Tty la "-':‘.l" S

Power funchons

You can perform standard power and root Calculalmnb with the , (@1,
), ), and @ keys. -

The 7 key calculates the squa_ :

' DE the number in the display.

Example: Calculate lhe square of 15 .'
‘Press: 15--w e P

Resl’—ljt: o 225 T . H . B e )

Sharp EL-9200 and EL-9300 QOwner's Manuo! 43



Using the Calculator

The key raises a to the power b, Use it as follows:

Enter the nuirriber that you want to fa.jisefté'é'pb"ﬁérf”'

LN =

Press [aF]. " -
Enter the exponent, and, press (ENTER). - o
Example: Ca'lcu‘,!a_te 7 to the 4th power (;74).

Press; 7@ 4 [ENTER): T

Resutt: 2401; ", o

’é‘heif] key calculates the Square"r‘odtf”nf thé next number typed on the
display. : CEe e s : S

Example: Caleulate the~‘5§]uate Tootof27. o _

Press: - - - (V)27 (ENTER) ST e S e SOt

Result:. 5196152423 . . RN
The key calculates the 4™ raot pf the number. Use it a8 fofows:
1:  Enter the root. ' - ;- Co

2 Pressndd) (077 . L

. 3. Eriter the number and press [ENTER).": - 12!
- Example: Fmd tl1‘élfi-fth.-1rb;$t:0f.243: . feer ;
AR s PR G BCE L S

gressl-f. R a2 1= ) R
Result: 3. g TP RETEEIEEens e

The [T key calculates the inverse of the number i

This is the same ag . . MR
Example: Calculate the ihverse of. 05'

K

Press: 0.5 @ndF) (7] (ENTER)
R O

Result:

Logarithms:and exponentials,.... .75,

alural (base e) logarithiiis and

" “You cancalculate common (base 10) and n

~keys.
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exponentials (antilogarith ms}) using the (iog}, fim].. [2ndF] (10%); and. _

Using the Calcuiator

the base 10 logarithm of a

The common logarithm key: (lag) ‘calculates

Example:  Calculate the common Jogarithm of 31.62.

- Press. - (iog) 31.62 (ENTER)
Result: : 1499961866

The natu_ra”gggx;im;_nﬁ key (In] calculates the base ¢ logarithm of a number.

" Example: ~  Calculate, the natural logarithm of 31.62.

Tress:- - 31.62 :
" Resulp:" _""""3’.453789832' o

|- The [zndF] (75X} key.raises 10 to the power of a number.

Press; (2ndF) (f07) 47 (ENTER) .~
" Result 5011872336 RS

" The [2ndF] (e Tkey: raises e to the'power of a number.

Example: . Caleylate e,

Press: .0 U(Endr) (&%) 1 (ENTER)
Resull: _ - 2718281828 This is the base number ¢.

Math menu functions

The .(MATH} key. displays.a math function menu, and. each mode has
different menus.' Some of the functions vperate on' numbers that appear

. either before or aftexr idhe function. Some functions require .more, than one

number; others simply recall'values from statistical regis'ters. In calculation

mode, after pressing [MATH) [A) the Eollowi'ng display appears: .,

. .
it
i ,';'.':4':.;.\. TR EN T NP Lobi
Co : draondom.
i ' i o . i
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Using the Calculator

Menu: headmgs can be se]ected wuh Lhe CRISOREF keys or by keymg-ln the
letter that precedés the headmg (you. do not hay

Menu- funetions ean be-s I cted withe he cursor ‘
number tiat p1ecede:: the i '

-----m

Absolule values,: mtegers fagtorial
s, combmahons
pérmufcmons «and:rahdom’ numbers o

Pressmg m. dlSplays the followmg Ceh e EER

abs is:the absolule Vla'l"ue' functu)n -Abs i .
bs olute va]u "\/
for al real e "m be defmed as

Example: C Wlnt is the absolute value of 7? |
Press: m-m[@ 7 ENTERL; - ; -, ;
Result:

B in returns the g1 patest mteger equal 1o, Qr leqs tha

Example . What is the. integer value.of: 794:11 (U TOREo
Press - - R ERE 79 @ (e S
esult:

‘5 [ERE TR S ARY £ 1T PN

‘EI 1 Fart relums only the mteger partof '1 glve_n numbe:

hxample - What is, the: integer part: of 57
Eressl N -MATI ..@] 7. 94 -ENTE '
esull:

b-frart 1etums on]y the flacuonal part of a glven number.

Example: - What is the fractional parktof 794? 1

 Press: mll 7.94 (ENTER)

Resull:
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-press (ALPHAJ first)q -
Ot byskéying-iry (e 4
ctn’ pressS ‘or press Sy

(B2 Lsing the Calculafor

2l calcu]ales the:factorial ‘of an integer in.the display. A factorial is the

"pmduct of a glven mteger mulhplled by all pos:hve mteber&. IEbS than
Jtself qu exam i 3= =6

Prés,s:' 7 [WATH] mn@m
Result: 5040,

BnCr s the combinations function. "ﬂus functlon calculates how many
different groups of r items you can make out of #.objects. The order of the

items. doesn’t matter. For :example, the 5roup Mare, Marilyn, Ted is the
same-as Ted, Marilyn, Marc..

Example. : I—Iow many dlfferent?a person teams can you make out of
it i+ a-groupof:15 players?

CPressit b 15 (AT (A) (&) 3 (ENTER)

" 455. . -

Result: .

" @nPris the- permutations- function: This. function calculates how many

different arrangements of items can be madé out of i objects. The order of
the-items-does matter; For: examp[e the llcense plate MH U is not the same
as MJHL. ¢ ‘

Example: How many different 3 le_ttered license. plates can you
: ~ make out of the first 15 letters of the alphabel?

Press: . 15 [MATH] m-.s m

Result:- 2730, -

The small arrow.at the bottom of lhe menu. indicates that some functions are
notdisplayed. These functions can be displayed by using Lhe cursorkeys.

B ravidon is the random function which displays a random number between
0000 and 0.999. :

Example ~THave the ééleu]atdr-p‘ick a number between 0 and 10.

Press: . . [MATH)(A)(8) [X) 10 (ENTER] -
Result: A number between 0 and 9.99 appears.

.The hyperbolic funclions under the HYF.menu were explained a few pages
_back:The next section describes the calculus f unctions.
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Using the Cc:!_cufafc_’;;

 Caleulus functions -, .

Your caleulator-can ixwiggﬁa"te a.p_didifféfeq!"i.ate m

u

d-dx selects the” derivative funcii
derivatived of a function a

function is:

... d/dx(function , x [value] , Ax

Exani"ple:
" Press:

Result;

using numerical esﬁmations.‘PreSsin_g_. (MATH) [C] 'disﬁl'ayé the following: .

¥

- IEF()=x24x, find Fi(4),

WD) (7) (7) (0T (APEA) (74 rera) ¢
{1 0.00001 [7)

types Of fuitictisig

on:.This. function estimates the first
ta: givg_n -_va_lue-;--]f11e-'_s}zj51tax of the derjvative

[change in x]), (Ax is.optional.)

3 The formula for the derivative of

F(x)= Hm
Ax -

43

laarr -
1 T
f [ETN N i i
2 ald i-n';.’:
teisy
) iy Y
iy B
-l
e vigs
a function is:
FOGFAX)-FO) 7500 i it angst i i
__;(:—““ . ST G v n od b b
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. area into a.number of even sﬁbinterva

&

Using the Coleuiaior

B J selects the integraté function. This calculates

the area under a curve
between two points. The ‘calculator uses Simpson’

s'rule* to partition the
: Is.and estimate the answer. The
-calculator doubles the number of subintervals;you specify. The answer is an
estimate, and therefore wiil not be exactly correct. '

4

Exam__ple: What is f() x2 dx qglcula_ted over 16 subintervals,

Press: (SET 0P) (F) (1) (ENTER) (WATH) () (3).

Displays: T

:-‘-'n- “J.q:, '.;:‘i_
' Rz _
©)Ja

Press: ' (ALPHA) ()8 . (The comma marks the end of the

equation, the 8 is one half the

number of desired subintervals.)
Note:: This step is optional. If no subintery

al count is given, a default of
100 subintervals is-used,

4 Simpson’s rule can be wr_ittéﬁ':%_d
J:f(XJd'X;%.-:a[f(xo)*'4f(X1 VE26(xa )+4(Xg)+26(x; ). +2f(x,, o )4 (1) +(x,)]

ik

where the closed i_ntér\}a_l,_ (a.b] is.evenly partitioned into n subintervals of

oo bea . o e o
length T This gives an éstimale of the area under the curve,
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BB Using the Calcutator .
. Press: [MATH] [C) (3] [ENTER].
Displays: . - . . o :
Ky By
B B
21.33333333
Result: 21.33333333

Bdx marks the end of an mtegratlon equatlon
demonstrates its use.

When using the line editor ([SET UP)[F . [F1(2)) or programming mode ([EH])) the
above integration must be entered hke this:

The example above

I 2238, 4,8dy

The syntax of integration in line edit mode is:

I Function, lower limit, u'pper limit, intervals, dx

Conversions
Pressing [MATH] (D) displays the following;:

# >des converts a number expressed in degrees mmutes seconds
(sexagesimal) notation to degrees (decimal),

Example: ‘What is the value of 7°56'24” in degrees?
Press: 7.5624 [MATH)(D) E] (ENTER)
Result: '.7 94 (7.94°)
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. BR)Using the Calculator

B +dms converts a number expressed in degrees (decimal) to degrees minutes
seconds (sexagesimal) notation. :

Example: What is the sexage51mal value of 7.94°?
Press: 7.94 [MATH) D] (2] [ENTER]
Result: ' 7.562400 (7°56'74"00) |

H +r8 converts rectangular coordinates to polar coordinates.

Example: What is (1,1) in polar coordinates?

Press: . CETTREIAE ENTER]1 [ALPHA] ) 1 (WATH) @@

Result: 1414213562 - . oL
To see 8, press: [ALPHA) 8 [ENTER]
Result: 45.

Polar coordmates are automahcally stored in R and 6. The value of 8
. depends on the angular units selected, C

-l +xy converts polar coordinates into rectangular coordinates.

Example: What are the rectangular coordinates of (4,90)?
Press: [SET UP}(BI[A) [ENTERM (ALPHA) 3 %0 |MATH 1 [D][E]
Result:

To seeY, press: {ALPHA] Y [E LNTEF\]
Result: 4.

The rectanigular coordinates are éﬁfomatically stored in X and Y.

Bmdf is the modify function. When the calculator dlsplays a value, it
rounds the displayed version of the number to the selected number of
decimal places. However, the calcu]ator stores a more prec1se version of the
number internally.

When you select mdf, the stored va]ue is replaced with the dlsplayed
value. This function is only useful for demmal numbers.

Example: What is (1——3) X 3? ,
Press: CERCIEDEENER
1 (1] 3 [ENTER] (0.33 is displayed) [X] 3 [ENTER) m
. Result: 1.00
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Using the Cafcu/gror

Now do it agalp, bt this time mochfy the displayed valye. .

Press: 1[F)3 - [ENTER) (0.33 i dlsplayed)
P M@- . 8 (ENTER] -
Resu]t-'

Returni'io. floahng pomt notahon _ (C1 (7] (ENTER) -
Sfairsilcs in calculahons

Note: If dala has not been entered in statistics‘ modeg, none of (he fo]lowmg
stallshcal varlabtes are. meamn&ful ahd ‘may cause errors when
used.in equations: S [ : .

In calcu]anon mode yau- can use results from data entered in stausucs mode.

Statlstlcs made is explained in, Chapter, 6.. The followmg single-variable

slaushcal 1e5ulis are available i m calculatlon mode

EI;QTH__._:'
|G He

These variables are defined as follows-

0¥ . nean value nf X dam , ‘

Hzx sample standard dev;atmn of X da(a

Hox ' population standard devmlmn of x data. "'F R A
BEx ) surn of x dafa. n 5 R T b
BZz2 sum of the squares. of the X data S

Bh _number of obsemahons g

B xmin minimum.x va]ue g

Axmax ~ maximum x value. T o

Variables appear in- equatmns as variables, not numbers. A number ig

returned only after is plessed
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The following two-variable statistical: results -are-available in calculation
maode:

e eed - b . - '

'Ihese vanables are defmed as folluws

Ag mean va]ue of y data.

Bsw sample standard deviation of y data
How . populatmn standard devmhon of y data.
0 Ew | sum of y data. '
262 7 'sum of the squares of 1he ydata

E| E:ru |, sum ()f lhe producls nf the xy pﬂllfb
ﬁ];mi‘n | , mlmmumyvalue |

g umux : max1mum y value o

The followmg regressmn resul ts are avallable in ca]culatinn mode:

LA

Tl%@se’-‘vﬁriables'are. defined as follows- ' "

‘Ha first coefficient of linear regression (y-intercept), -

(2J3] second coefficient of linear regression (slope).
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(BB} Using the Calcuiator

Er sample correlation goefficient,

Bx®  Estimated value of X, be“isg?;i-on a, givi_én value of V. usi'-r_'xgﬂ_g].i'x{‘e-é;r:

regression. You must enfér ay-value before using this function: The

Syntax is: given y-valuex: (f()l;‘;example,;ﬁ%d Tetums an x-value based
uponay-value of 5). =~ 0 = '

N +t

By*' - - Estimated value of y, baséd
" Xegression. You must enite;
syntax is; given x-valireya(

based upon an x-value pf 25).

x-yalue before using this function. The
for -example, 25y returns a y-value

Note: - The regression variables available in caleulation mode ate aliways

"bas,ed on linear regression, =~ - ARG TS
Nbdse mode ST -
S B P N

While in calculation mode, press [MENU][A), Enter nbfaFe mode by pressing 2
or use the cursor keys and press S | ; '

] o1 PRI R C A L
Nbase mode lets you calculate and. perforni logi L'operations. in binary

(base 2); octal (base 8), decimal (base 10}, and hexadecimal (base 16}l . .

binary"mode, the only active number keys are Q and.1, In octal mode, the

R - - AR D Pt . DR
numbers ¢ through 7 are active, In decimal mode, 0 rough 9 are activi” i

hex'ade‘c:'jmalgmode,- the numbers g throuthE);and:thé.le!;‘le:rsfﬂ. through E
represent () through 15. (You,don't have o press to use these letters.)

Only integer- values are ‘represented 1‘_:1].‘;@;;@9?@1__1}@!{ octal,-and binary
modes; The ] key is ignored by the calculator.

nd exponents at_e;i.not active.:

al and octal mociés is imited
in binary, mode f'i'is‘x]‘_i‘_'y;ni.tedjto 16

e

Negative nunbers are represented in jwo’s comp!emepppgtatipn(ghg
complement of the number plus 1). .

t

i it ] :rs:' ¥y
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on. a given value of x, using linear

Using the Colctialor

1 Selecting bases

After henie:ihg_nl:)aseihiode, press [MATH and the, following menu appears:

~»

You can ¢onvert a

number can be convart

example, selecting the first option sets the; !
The calciilator remembers' the selected base when you leave nbase mode or

OF i ) _
calculator to hexadecimal mode,

TE

turn off the calculator. ' ; : . ;

- Example: -(__quferr:.?lrl(bas,e_],.o) to hexadecimal then to binary.

(B0 @) RTH) 03 ) 214 () () )

+:9000000006 (In hexadecimal, now convert it to binary)

ST

Resulk: *~-0000000011010110

. i - . : - 1 - - e
The calculator is now in binary mode.
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Bor is defined ‘as follows:

Logical operations R T b e

Your caleulator performs six logical operations. The logic'menu appears Y 1 ¢ 1 0
] ess [MATH] [E): T - —

when you pr 5- . , NXORYr 11‘ 1.0

OR compares the binary digits of two numbers and returns a 1 for each 1
found. For example, 101010 OR 111000 equals 111010. OR compares them as

follows:
X 101010
y P 111000
B and is defined as follows: - L :
and is define 'as fo fmb _ " xORYy 111010
X | 1 1 UO o ) . L ‘Example: In hex mode, what is C OR 97
y 10 1 0 ' | o Press:. (MATH) (D) (7) C (MATH) (E} (2} 9 (ERTER)
xANDy |1 0 0 0 ’ . . i Result: 0000000000

: o : 8ot is defined as follows: :
AND compares the binary digits of two numbers and-returns a 1 for‘each | o

matching pair of 1's. For example, 101010 AND 111000 equals 101000. AND i X L o

compares them as follows: NOTx : [0 -1
X . 101010 o L N "--H,—- N E w'ia‘.:r.."-u i ',il_g?‘"}AE>‘,.'\.."i,- crs il . )
Y 111000 | NOT ‘$witched"gach binary digit of a number to the opposite binary digit
x AND y 101000 y ‘ ; ingludi.ng leading zgro_s)‘The‘ number (NOT x ) is the cgmplement ()f x. For
‘ . i example, NOT 101010. equals 1111111111010101. NOT inverts the digits as
Example: In hex mode, what is C AND 9?7 follows: ENT : !
Press: {MATH) C [MATH) E 9 (ENTER] _
Result: ODOO()(JGEJCT)][')[E;H D 9 (ENTER) ; X . 0000000000101010
NOTx | 1111113111010101
Example: In hex mode, what is NOT C?
Press: (MATH] (5] (1] (MATH) [E] (3] C[ENTER)
Result: FFFFFFFFF3 ‘
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[E&) Using the Calcuigtor

H neo converts a number to negative. Since the calculator displays negative
numbers jn two’s complement nolation, NEG inverts the number (llkg NOT)
and then adds 1. ;

NEG sw1tches each binary digit of a number. ta the upposue bmary digit
mcludmg Ieadmg zeros and then adds 1. For example, NEG 101010 ;equals
1111111111010110. NEG inverts the digits as follows:

X  b0oo0000000101010 .
Linvert . 111111111101010% .
and add ] o+l o
x NEG . 1111111111010110
Example: Inhex mode, what is NEG C + C?
Press: C (MATH) (D) (1) (MATH) (E) (4) C [#] C [ENTER)
Result: 0000000000

B xor is defined as‘fnllows:!-‘_:e G g e

x 11 0 b
y {1 0 1 0 e etoh e e
xXORy [0 1 1 0 : :

XOR (exclusive OR) compares each binary digit of two numbers and returns |

a 1 when either digit contains a 1, but not bo;h For example, 101010 XOR
111000 equals 010010. XOR C()mpares lhem as follows ) o ,

Xt 101010 : T 1;“!

v 111000 Code
xXORy 010010
Example: In hex mode, what is C XOR 9?7 . .
Press: (W60 0)(7)C (T E) ) 9 (EVTER
Result: 0000000005 .
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| XNOR 111000 equals 1111111111101101 X

Using 1he Caleulater

! A rhor is deﬁﬁed as follows:

x___11 1' 0 0
: Y -- 1 - 1 0
L’{'Xi’\ioii‘j‘; 1 0,0 :,'1.

s sm1ply NOT(x XOR y) For example 101010

T 13000 ¢ XNOR y ANOR compares themn as follows:

x 101010
) Y esnii 111000
xXORy 010010

- NOT!=

o xXNORy 1111111111101101
'In hex mode, what is C XINOR 97 ~

-1 H«U

Example

Press: W@ICMI@9-
Résm_t{ | FFFFFFFFEA

Mcﬂ'rlx mode

i rix
Matrlx mode. lets you. perform matrlx operatlom and define mat

elements.

sin
While in calculation mode, press (MENU] m- Enter matrix mode by pressing
3, or use the'gursor keys and preas [ENTER]- :
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BE\Using the Caiculator ; ' Using the Calculator

Use the keypad to enler the matrix elements and press [ENTER]}. Each

Defmmg o maitrix I ) T element of the matrix is labeled with its associated coordinale
Afier entering matri _ ; (matrix index [row number, column number]}. Use the cursor keys to move
appears: & matrix mode, press and the following menu ¢ around the matrix (through the row and column elements). Arrow indicators

show you which directions you can move. and move through the
rows, [«] and move through the columns. You can enter numbers,

appears:

%g?% IAAL 090 ] variables, and equations for each ‘matrix element. (The final calculated
I OE oy ] value is stored.) Press [QUIT} 1o exit the matrix.
wpEL: "EEClosn]
Tt D s g i 13
EE ::gi Example: Find the determinant of: 24
BIG[ 0y g ~ N
T ——— Press: (@)(1] 2 (ENTER] 2 [ENTER) (Defines a 2x2
This option lets you define (and store) u i ; ' malrix)
) p to:26 different matrices. The 1 [ENTER) 2 [ENTER) 3 (ERTER) 4 [ENTER] (@UTT)

Ftr . . : : ENTER] 2 [ENTER] 3 [ENTER] 4 [ENTER] [@0IT
lmatuces gre stored even aft.er. the m(_)cle has been changed or the calculator (MATH]{E] (6) (MAT) A (ENTER)  ([3naE) is not rec uired}
has been turned off. To define the dimensions of a matrix, press 01 (or use | Result: -2 ! ' !
the cursar keys to select a matrix and press [ENTER]). The following display | Testt .

Editing 'a matrix -
After entering matrix mode, press and the following menu

Dimension 7

AR 1 appears:
Note: Redefining a matrix that already exists erases all of ihe SMODE
- information in that matrix. If you don’t want to erase an existing : : E] ! gg%ﬁ:ﬂ
matetx, press (QUIT) and select a different matrix. : ‘EI;‘ E]]%E 0y u%
. . ; [1] gxp
Enter the number of rows and the namber of columns. For example, to define s - [HEELD ]
& matrix with four rows and three columns, press 4 8 (ENTER). ‘ %EE o g }
The first column of the matrix appears: - - : hdwe —
: To edit a matrix, enter ils two digit number, or use the cursor keys o selecta
Mi1s1]= * malrix and press [ENTER]. The first column of the matrix appears. Use the
T B, cursor keys to position the cursor on a matrix element, enler a new number,
REZy11= 2 variable, or equation and press (ENTER).
AL351 1= ) o o
Al4s11= @. )
8.
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Using the Calculator

Example: . Change Mmim’éi tof U i‘( o
Pregs: (MENU . . P T Ly
Press: *@]m Co L S
Resube: =+ - T . L
i All,1]1= : ; .. C : o
ALZ:1 1= 11, - |
Press: 2. {
Result:
ALl 21s=
9[252]; 2.
Press: +

Deleting a matrix
After enteri atri ; . '
v Ng matrix mode, press (MENU) (D) and f{]\({;fq]}ll_pw]pg menu -
EEDIT -

IR

To delete a matrix enter ité nu b : it wi
: , nurhber, or. select it with tl sor

press (eiram 1 the cursor keys and
Example: Delete matrix B
I
Press: - MEND) D) @) (2] - o -
% ENTER] to delete fhe malrix, press [QUIT to exit,
Resulk: If you pressed (ENTER), the matrix was deleted.

Maitrix function keys

Except for (i}, OTO/T) and all of the kevb ion k g i
eptfo mode,- « @ keyboard function keys are available

o
2 Sharp £1-9200 and EL-9300 Ownar's Manyoi

Using the Caicuiator

i the , matrix identifier function. This function key tells the

' calqulator that a matrix is being referenced. After pressing [MAT), you do not
~need to press [ALPHA] to select the matrix index. Use the matrix identifier to

specify ‘matrices used in"calculations.
T ot

EIRTNT YN L Y B i

o L 11 3 1 16
Example:; Calculate fMatrix A ‘ 2 4|* Matrix B: 31 4.;
(First, create the above malrices using the steps described earlier,)
Press: (MAT) A (3) [MAT) B [ERTER)

Result: i L '
~ S ANSI1s11=
ANSI 251 1= 12.
33.
Press:
Result:
4 ... LANSI[1,21=
L L iBNS(Zazl= Lo
E -4 L. B £ 45.

" Press:" R (=]

Matrix 27 (ANS) is reserved for matrix operation results. Press [QUIT] to
exit-the ANS (or any other) matrix. : o

Two of the function keys (7] and (A)) perform operations that are very
different from their operation in other modes.. calculates the inverse

of a square matrix. calculales the square of ‘a square matrix. Matrix A
divided by Matrix B is the same as Matrix A x Matrix -

i
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Matrix math functions . . B

P . N S N . A PRI A sy
Matrix mode has many of the same math functions as rea) 'Q?Qdﬁg,.TQﬂCQ??S
the menu functions press [MATH). The following math functions are

available: '
: R RETTRY
has 4
21
o
oo ot
These are the same functions described in' the seciion called “Absolyte

values, integers, factorials, combinations,: permutations, anpd random
nuinbers.” You can use these functions while entering matrix elements, or
while performing matrix operations (for example, Al1,2]=251, or abs det
mat A) B R T

Pressing displays ghefn.l!gwing: ook

. ) il

This menu lets you use hyperbolic trigonometric functions, To see some

examples of their use, see the section called “Hyperbolic sines, cosines, angd

tangents.”

&4 Shamp EL-9200 and EL-9300 Owner’s Manuai

a5
vl

Pressing displays. the following;

TN .

LA N

- ;'F?’, :

Using the Cualcutator

E’m:d f iis'“ thebame mod;fy f;ﬁnction'exp]ained earlier in this chapter.

Pressing, (WATH] (E) displays the following

B'ma't i5"the ‘Matrix specifier. This function is

keyboard.
T AP TR
. I.
1 b T
HIT « t
: Falty (A1)

Sharp EL-9200.and EL-9300 Owner's Manug!
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- Example: Define matrix H o be a 4 b'yf,_5 matrix.

Press: (MATA)(E) @) H (WATH) (£) (3) 4 GLpmm) ) 5

You can now enter values

or all of the matrix elements, or press (GO and
enter them Jater. R _ o R

BT and 81 are open and close brackets. Use them to reference individual

malrix elements, and when using the dim function.

Example: What is the valyue of Af1,2]?

Press: A@]lE]Z@
5. W | .

Resuli:

U Can view lues of a matrix by pressing matrix letter
(ENTER). ' | | -

L

' flips an 1 x 1 matrix along

its main diagonal, crealing an n x matrix. The first row of the original

matrix is the first column of the transposed matri

; trix, the second row of the
original matrix is the second column of the transposed malrix, and so on,

Shaip EL-9200 ang EL-2300 Owner's Manual

Using the Calculator

: : 11 16
: alculate the transpose of Matrix 13:| 31 41
Example: Calcu - p s
{First, create Matrix B.). .
Press: [VETH) (8) 5} (WAT) B
Result: : :
AMSI 11 1= 11
ANS[ 291 1= 16
Press:
Result:
ANSI 11 Z21= 2
- : ANSL 2y 2 i= a1
Press: ': . (p]" '
Result:: _
AMS[ 13 1= 55
S i v ANSI2: 3 D= a7
Press: \

Bdet is the determinant function. This function caleulatles the delerminant
of a square matrix.

1223
Example: Calculate the determinant of Matrix C: 8 {5; S
{First, enter Matrix C.) 5
Press: (WATH) (5) ) (WAT) ©

Resulit: 45,

Note: The malrix must be square (number of rows equals the number of
columns).

' 7
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Pressing F displays the following:

row - swar switches any two rows of a matrix, The syntax is:

row swap(matrix letter, row], row?).

Example:

Press:

Result:

Press:

Result:

Press:

Resull:

TPress:

12
Swap the first and second rows of matrix C: | 0 § 4
‘ ¢

09

Mo W

{ALPHA] CLAL.PH;AIE}IIZ]Z 0

ANSI1s11=

ANSE 2,1 J= 9. '
ANSIZ, 1 )= ;' ’
;

ANSI172)= “
ANSI 2y 2 1= S

AHSIZy2]=! g

.

ANSI 143 1= )

AHA( 2,3 1= e.

AMSIZ: T )= z'

'
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(B8} Using the Calculator

B row-~lus adds any two rows together and stores the result in the second
row specified. The syntax is row plus(matrix leter, rowl, row2).

L 123
Ex:ample: .+ - Add the first and second rows of matrix C: 8 3 g
Press:” . [WATH)(F)[2) (ALPHA) CATRHA) (] 1 (APHAI ()2

0 EvTER) -
Result:
- ANSL1:11= i,
ANSE 24 1 ¥= y
ANSI 3y 1 1=
Press: )
Resuli:
AMST1,2]= .
ANSLZ2:21= -
AHS[3s21= g
Press:
Result: ~
o ANSI 13 1= 3.
AMNSIZ) 3 1=
ANSL 3y 3]= z'

Press: QuUIT
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B roy,

Example:

Press: -
' “D{ENTER)

Result;
- ANSE1,1 1=

RHSE 25 { 1=
AMSIZ.1 )=

Press:

Result: E]
ANST1,2]1=
ANS[ 2, 2 )=
ANSI3.21=

Press:

Result:
ANSI 1,3 1=
ARSI 2,3 ]=
ANSEZy 3 )=

Press: *

70

mult muyltiplies ;a .
oW mull(scalar matrix. letier, row)

M ultiply 4 tirnes lhe first row of matrix C:

TOW - by a -scalar., ”Fh,g ‘syntax .js

[ S

2
)3

DD:—!

o
OO G

@4mm—c_m

Shorp EL-9200 and £L-9300 Qwriar's Manuot

i

Using the Calculator

B row m.r. multiplies a row by a scalar, adds the row to a second row and
stores, the result in the second row spemfled The syntax is
row m -P- (scalm matrix lctter rowl, row?l). .

2 o o 123
Example: Mu!llply 2 tlmes the fivst row of matrix C:| 0 5 6 | and
e L R R T S, 009
- add the resull to Lhe second row.

i Lressr, .m.- 2[ALpHﬂQ[ALPHA} C[ALPHA]DI
- (ALERR)(,) 2 (D [ENTER) -

LRV E R

C

* Result:

ANSI1:1 1=
; B Lsbne pAMGI2r 1= " ;-
f ANSLZ,1 1= B‘
"P'r'e;s‘s;'“"ff‘!" RN Il\'Bt i SR R ?.
Result: o ‘ _ _
G eNSELZIE
CANSIZa21=
: T ANS[3s21]= Z
L prasyt T-'-i-i‘;"t‘@' oy .
Result: :
AHSI 1.3 1= :
ezl iR ANS T2 B )= ‘f-u,liz
AMSI3s3 1= : 5
Presst ... [QUIT].. )
CE I R E e TR AT TR P O . "y

Note: - You cari store theresult of a'matrix calculation into another matrix
& by pressmg m [MAT] letter instead of pressing (ENTER).

iv

Data e11te1ecl in slallsllcs mode can be stored in, or retrieved from, a
matnx for more mformahon see Chapter 6.

Y
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Complex mode -« .. .
Complex mode lets you perform calculations with complex numbers.
Whil incalculton mode,pres GEST) ). e bomplox ot by e

use the o ! : npiex mode by pr
4, or use the cursor keys and P-F.ESS e plex mode by pressing

S EEES I I Y

. can . L athi, or r20, In rectangular
coordinate form (atbi), g.is the. real part and iiis the imaginary -‘paft- In
Polar coordinale form (r£8), r=va2ip2 (the distance from the origin), and @
1s the angle. m

Note: Complex numbers have only 8-digit mantissas:in scientific notation,

Use to set polar or rectangular complex coordinates. See “Complex
coordinates” for maore information. e TR

ExcePt for [MAT), all of the keyboard functior kéys Of the EL-9l30.(.) ca(n be
used in complex mode, ST

Note: In complex mode, the EL<9200 has Only-gaéi i
available (+, -, x, +), G 8

Example: (3 +2))x (3 - 4f) Lt “
Press: (03 [ 2 znaE X134
Reat e ENDDE® O4EED0

Note: 1In complex mode all t-rigbnqmetric functions ‘use radians regatidless
of the angular units selected. The selected angular units affect only
_ the complex numbers written in polar coordinates form (r<0). . |
Exawple: 14/ (243000 4(3ue4) + 1o s HEIE S '
Press: E‘ ,
4 2 (20dF) (2] 300)m03 @) 4 G |

.II;Zesult: 47320508455

Tess: (SET UP][H)(3) (ENTER]
Resulr: 6.8842069446.577106
72
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Complex functions- -

following menu appears: i '

To access the math menu functions of cg_fnplex mode, press (MATH) and the

Babs is the absolute value function. The absolute value of a complex
number is equal to t in its polar coordinate representation r.20.

Example: [3+4ily
Press: . [HATH) (BD {0 3 (=) 4 (205 1) 0) (ERTER)
Result: O S e . ———

B random is described in detail in the section called “Absolute values,
integers, factarial_s,,_;qu;;;bi_r_m;igns,__ permutations, and random tumbers”

earlier in this chapter.

On the EL'QSUUHRI'QS_?iﬁé ; dlsplay&. the :follé)wing:

AT B I LT e Tl B

This menu lets you use hyperbolic trigonometric functions. To see some
examples of their use, see the section called “Hyperbolic sines, cosines, and
tangents.” In complex mode all inverse trigonometric functions use radians
regardless of- the:angular units selected: i - - . :

On the EL-9300, you can use the following functipns - with camplex
numbers: Ty S ‘ _ _
el A RN S ol . il gl tanly™!
giny :gggf;ta1}ﬁ:§;ﬁlb 4 €08, 'lt:zgg_ll,_, sinh, cosh, tanh, sinh™, cosh™, ,

log, In, 10%,¢*,a% ™V , V" %7}, 32 abs .
On the EL-9200, you can use the following funclions with complex
numbers:

x'l, xz, abs
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Pressing_

(E] displays the following;

7 - P S Ty T ey

Y i o,

B i is the imaginary number equal ta the square root of -1, This function is
also available on the keyboard (ETHR)) ‘
8.2 is the polar caordinate separator. This function is also available on the
keybuard ( ). |
B real retyrns the real portion of complex number,
Example: What is the real portion af 124347

Press: MATH) (B @)D 12 (1) 3 (zadE) () () [ERTER):
0 T RS

Result:

B image returns the imaginary portion of a eomplex number,

Example: What is the imaginary portion of 12+3{7

Press: [(MATH)} () (0012 (5.3 (zndk ). (D (U (ERTER).. .

Resull:

Bara retums the argument of a given complex number (equal.tp tan:! (b/a)).
The argument is the angle U when representing a complex number ag r£0,

Exa_m_ple: What is the argi;ment.of 24212, :

Press: = LUP) () (1} [ENTER) (WATH) () (8) (1) 2 (3) 2 (3rce)
(1)) [ENTER) SRS
45. (degrees)

Result:

Bcand returns the complex conjugate of a given complex.number, The
complex conjugate of a+bl is a-bi, '

‘What is the complex conjugate.of 12317,

Example: (
Press: (ST UP) (] (1) (ENTER) (MATi) () (510 12
Result: 12.-3.i S EITeet e s

[2ndF] ()0 (ERTER] ™
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CHAPTER 4:
Graphing. ... .

[~H]

‘This - ¢hapter describes "ig'r’a\'phihg.eqila'tions in rectangular or polar

coordinates, and graphing ‘parametric equations. Tracing and filling
functions, defining ranges, . plottingpoints and lines, and Sivg and filing
described, .-,

(AL TP S T B T AU R
;. 4
H

The general procedure for graphing équatidhs; is:

:%g"n,,l P

I Enter graph’mode -

" Key+in'6ne'or ‘roré funckions.
L 4 ! Hi

abre b0y

3. Specify the range of the.x-'and,y-axis. .

A Press () or (ZRaF)(AUTS):. ... . .

Entering - graph: mode
Press (7] to enter ?gra ph”fﬁéiﬂé. Dependm g on how you have selected the
coordinates in the set up- menu, one of the following screens appears:

Lo -_J‘»-i:'i.f‘,-;'ﬁi:‘\s"—.; e . .
Equation édlt mode Ore line edit mode

_ N
Y1 A N
=_ i Ri=
yz=" | 2=""! =
Y= I K2T=
FILL BELOW 1 ¥Y2T=
Y{=208 Y1Y2Yy3yv4 ,
FILL ABOVE | )
4 Y 2F I Y IV 2YEY Y
LR FTF TR L vy IR
s iRy

‘E'—. ? .l.:r-:.. Lo
R.-zctangulmi (XY), polar (RO), and parmnetric (XYT) screens.
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To s 3 i X
b elect coordinates, press [(SETUP](E). For more information, see
oordinates” near he end of Chapter 2, S O

y ok

Rectangular coordinates

Rectangular coordinate mode is the cle}auiit gt

simultaneously. gi'aPll up ko four functjons in this mode. """

After entering graph mode, use the keybpard and. (MATH] n-uenus.'to em-ef a

function (an equation or a n (ENTER)
number} and then press \ i
move to start of e next function. e - The cursor will

T P T . et

If there are any previous functions, use to clear. them.

If you want to move between functi " |
you Y 1 functions, press (¥) or if e i i
edit mode YOou must press [Zndf - (znd ) ros (i) dhayton
_ » you mus (endF) (7] or {2ndF)[a)). Pressin [MERU] displays
menu that lets you jump directly to anyi'equat;— Pt g o :\c'llsplays :

Before you graph a function, you must set'a'ra.nge,“-The easiest way 'to set the

!
r

maximum, and scale value f
. or x, : 5
- and press - For more
- " P By b ‘%
. B Y 4;

information, see “Ranges” beloy: .,

I i
g b
L) . e ‘K

'

This exapj_ple shows some of the powerfyl gréphing features: E
. P i VI T <:‘i."‘,~;|§“la3"' . j,i'._ L '
#xample; - Graph y=dsand yoxan o R .
ress.. - E@@ (set up the caIculé’th-) N
| {2 - g
_3(_use the defau'lt‘i?izﬁﬁge)'

Resu IL:: -

T

5

¢
3
t

i
H

You can shade the area between two curves by iisifn‘g"lthe fill‘fuhct%ons. Use

FILL BELOW to shade an area below a function. Use FILL aBOVE to shade

i*

N 3

¥

]
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an area above a function. To select a fill option, simply highlight the
option using {«] and [].
i.«Example: ;. Now fill.in the area that is above,x4 and below x+2.

P!@Sﬁ“;n.u# int @BIE]EB’ .

.. Result:_

As shown above, if both FILL BELOQW and FILL ABOVE are selected and
the curves intersect, only thg area between the curves is shaded.

To move along either curve (this is called tracing a curve), press [=]. The x
and y coordinates will appear on the bottom of the screen, and a crosshair
appears on the graph indicating the current position of the cursor. Use {4] or
to move left or rjggt: Use [¥] or [&] to move from one curve to another. Tf
yo‘g_@rg}[];acgpg‘“}(sl an *youi press [], nothing happens since you are on the
first equation. :;EJE.E.«;-,,I.E] or, [zndF} (@ to move to Lhe displayed

endpoints of a curve, If you attempt to £0o past the displayed endpoints, the
graph will scroii fo keep'the cursor on the screen,

.....

Here is an example of the trace function:

N=-1,3 Yag H5E61

Press to clear the coordinates.
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Polar coordinates

Polar coordinates-graph (r,8), where r is the distance from the origin and 9
is an anigle measured from the ‘Positive x-axis; When'polar coordinates are
selected, pressing enters a 8 in the graph equation screen: Youican
graph two equaltions simultaneously. o ’ |

Example: Grath:cos. 8 usmg polar cod‘r‘d.inates.
Press: (SETUP) (] (2] (B) [2] (ENTER)

[cos) (X/B/T) (ENTER] (RANGE) 0 (ENTER)
() (ENTER] (2ndF

:

Result;

¢ e .
- PE = oyt,

The graph of r=cos 8 is not a circle because it is distorted! Auto scale séts the
length of the x-axis to 1 unit and' the length of the'y-aXis 10 1 Uinit to Lige as
much of the screen as possible. Since the screen is éne and a half Hirnes wider
than it is long, the circle appears elongated: Change the X-range maxins

to 1.5 ((RANGE] (]3] 1.5 (7)) and a circle appears.”

SRt e

¢ maximam-

$REE R s gt
[ R - - !
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Parametric, equations

Equatidns:that depend .on a-third variable to define their points on a plane
[x=x(t), y=y(t}] are.called ‘paramelric equations. The calculator increments t
by Tstp to graph ‘each’point. When parametric coordinates are selected,
pressing enters a T in the graph equation screen. You can graph two
equations simultaneously.

Example: N Graph x=3sinT-2, y= ;
Press: 2" " °(SET UP (E)(3) {B] (2} (ENTER
. 3 (&) DU@rT) ()2 ERTER)
2 RAN
Result:

The angular units selected under DRG of the set up menu affect all equations
involving trigongmetric functions, Make sure you are using the angular unils
youwant, o o - '

[

g bl e : LR i ‘
L T N VS R TN IS R )
Graph-function‘keys |
The folloWing is a list of keys that affect graph mode:
KEY' 't OMENUY Tt FUNCTION
(A 1 ‘;'u)ﬁe L - - Enters graph mode. If you are
B T T already in graph mode, pressing
‘ this key graphs the functions
entered.

(EQTHN] sinong

Returns you to equation entry
screen.
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KEY MENU FUNCTION
Lets you specify the area of thé'
# RANGE - graph you want see and set the., ... .
B in= axes’ lick-mark annotation.
Xmozx= 12 ! o
14, S
Hsel= . _ .
(RANGE)[MERU)| |, .Restores RANGE settings'to
Cinitial values;” Also sets the
. ranges for functions B to E
‘autgmatically. .
B : Lets you draw a box to set the
AE IR R -range, zoom in or out, and set the
E%HT zoom factors. This is an easier
EIFACTOR way to change the viewing
AUTO window.

[JUMP]- - Lets you jump to intersection "
points, minimum and maximum:
values, and x and y intercepts.
These functions are only
availalle in rectangular ;
coordinate vhode.,

Note: A discontinuous function
may be regarded as a o
continuous function to '
find intersection points.
none- Auto scales the graph. Does not

change the 8 RANGE or
TRANGE. In rectangular
coordinate mode it does not
change the X RANGE.

Sham EL-9200 ond L2300 Owner’s Manual -

KEY
(&) (PLOT)

.

none
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FUNCTION

Lets you draw points or lines on
the screen.,
Also clears PLOT.

Lets you enter math functions to
create equations for graphing.
Available only while entering
equations.

Lets you choose specific functions,
view the derivative of a function,
control graph features, and load,

-save, and delete graph files.

Exits any menu and retums you to
the previous screen. See EQTN].
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Ranges

You can set the displayed bounds and scale of the: axes with (RANGE).
Changing a range can significantly change a graph’s perspective. Sét the
range so you see the part of the graph you are most interested in viewing.
Press and, depending on the selected coordinate system, one of the
following appears: ‘

_I v
% RAMGE i
i & RANGE
in= T RANGE
o ] Enins
Moo= Bnin=
Pmax= - ' B,
Hacl= Tmax=
8s tp= 2. 141592654
Tstie= ’
3.3421 19844F 52

Rectangular, polar, and parametric range screens.

If rectangular coordinates are selected, the ¥ RANGE sereen lets you change
the minimum Bmin) and mMaximum (Kmax) points. of thle .gisplayed X-axis.
Ksel (x-scale) sets the scale of ihe tick-marks on the x-axis, You can change
any of these setlings. T

Move to the ¥ RANGE screen by, pressing >, Th,e‘f- RAMGE screen displays
the minimum *min) and maximum (Yaex) points of the y-axis. Yscl sets
the scale of the tick-marks on the y-axis. I

The® RANGE and¥ RANGE screens are common o all graph modes.

If polar coordinates are selected (SET0P(E1E), B RANGE displays the
minimum and maximum values for 8. 65 ke selects the 8 step factor (how

much 8 changes before the next point is plotted). Press to move to the x
and y range screens. When tracing funclions, 0 changes by ¢s te with each

press of (4] or [5].

If you set the 0 range, you can press and Lhe x and y ranges will
be scaled aulomatically. The 8 RANGE remains in effect even if you redefine
the functions being drawn. 8s tp changes in relation to the minimum and

82 Shaim EL-9200 and E1-9300 Owper's Manyal
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maximum valués of §.5 If you enter 8s tr, Bnox is recalculated. If you enter
8mak, 82 tr is recalculated. o :

If parametric/cbordinates are selected ((SETUP) (E](3)), T RANGE displays
the minimum &nd maximum-values'for T. Tstr selects the T step factor
(how much T, dhanges before the next point is plotted). Press [¥] to move o

E

the x and y rarge screens. When tracing functions, T changes by Tstr with
each press of [4] or ] o o ‘

If you set the T. RANGE, you can press and the x and y ranges
will be scaled éutomatically. The T RANGE remains in effect even if you

redefine the!functions being drawn. Ts tp changes in relation to the
minimum and maximum_values of TS [f you enter Tste, Taax is
recaleulated. If. you enter Tmax, Tste is recalculated.

The range menu-
While in the range screen, press and the following appears:

This menu lets you select predefined ranges that are appropriate for

common functions graphed in rectangular coordinates. To select the defauit

press [ENTER). N , e

5 %@:90 {maximum number of points drawn per polar screen)
oo Bstpy TV | :

'Tmax-Triiin L " i
6 I"n'1T—t—~——.._94 (maximum number of points drawn per parametric screen)
stp :
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The other menus are:

BDEFL Tigo sy
B_‘ AdFie
WTRIG (Y

HYP

EFLT Bsinscos’

In general, select the predefined range that resembles your function:iBor

example, if your function is y=log x/3, select C 3 (os).

The trigonometric fanges are automatically adjuéted for the angular units
selecled in the set up menu (Deg, Rad, or Grad). :

Zooming

The zoom feature lets you change the range of the graph without entering .

specific numpers for eachcoordinate. ,
Press and the following menu is displayed:

A

BOX lets you draw a box around ag, area of interest. The baxed, aréj then
fills the entire screen, distorting the graph as necessary. After BOX is

84 Shoip EL-9200 and E1-$300 Owner's Manua!
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selécted move the cursor tp a starting point for the box and press (ENTER).
Move the cursor diagonally to draw a box and press [ENTEH].

B IN zooms in on the graph by an amount determined by FACTOR. If you use
the irace featare to select a point on the curve (before you zoom in), that
point becames the screen center.

#0UT. zooms out on the. graph by an amount determined by FRCTOR. If you

use the trace feature, _t'o'.'selet_:t a pointjon the curve (before you zoom out),
that point becomes the screen center. |, :

OFACTOR lets you set the z0om factor (the number that the range is divided
by when zooming in, or multiplied by when zooming out). The x-factor can
differ:from, the y-factor. o

HAUTO performs the same function as pressing (AUTG]. (see page 86)

Ay S

Jump

The jump function Jumps to the next (from left to right) point of interest on
the screen. Press JUMP] and the following menu appears:

e , R

B INTERSEC jumps to the next intersection of any two functions andl displays
the coordinates on _ghglscreen. The calculator may not be able to find the
intersection if muitipleiroots exist. ' ‘

BHIN jumips'to'a function’s néxt'minimum value (moving left to right). Since
the calculator estimates: the minimum, answers are approximate.

BIMAX jumps‘to'a finttion’s next maximuim value' (moving left to right). Since
the calculator estimates the maximum, answers are approximate.

ng-’fIHn:P'I""; fiimps to where a function crosses the x-axis.

EARN 3 T S E P '

BY INCPT jlt-lmps to where a function crosses the y-axis,
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it may appear as if the cursor is not exactly at a point of intersection, This
is due to the graph resolution. The displayed value and cursor position are.
correct. : ;

Auto

The auto scale function, automatically scales the range of the y-axis when:

using rectangular coordinates. The auto scale function‘looks;at the x rdnge,
computes the maximum and minimum values for v inﬁthat‘ra.nge,' and then:
sets an appropriate y range. If you get unexpected results from this function,

check the new y range settings.

When graphing in polar coordinates, AUTO] sets the x and y range.
based upon the @min and Bwazx values. :

When graphing parametric equations, sets the x and y range
based upon the Tniin and Tiwaz values.

The plot menu o |
Press while in graph mode and the foli.(-)-;;}ing menu appears:

Press
.| [ENTER]

T

ECLERR clears the entire graph area t;\?hen )%011 press .“‘ " '

§PLOT lets you draw dots on the screen, PLOT has two options, DIRECT and,
FREE. ‘ _ L S

DIRECT prompts you for an x and y cqordingte [aprd‘ dr_aws a ;‘.\i!}g!g‘,_‘ .
point. - , S

i

BFREE lets you use the cursor keys to move around the screen and draw a

dot whenever [ENTER] is pressed. The cursor’s coordinates are displayed
at the bottom of the screen. - : v bl
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¥ INE lets you draw lines on the screen. LINE also has two options, DIRECT
and FREE.. ‘ : ‘

ADIRECT prompts yoﬁ for two x and y coordinates and draws a single
line that connects them,

HFREE lets you use the cursor keys to move around (he screen and draw
line segments. Press to select the starting point, move to the
ending point and press again to draw the line. You can continue
to draw connected lines by moving t0a new location and pressing

"1 I

Plot functions remain on the screen until a 'gl:'aph is redrawn or CLEAR is
selected. -+« ... - '
The math menu

The [WATH] menu provides many of the math functions presented in
caleulation modes: ...+ . . N

SMATH aid BHYP re furictions described in Chapter3. ’
: Y ; TS oo ;

H:rllLC has Br;IS}"dhe thion: :d/di ¢,; unlike, ,calr_:ulatioh mode, you do not need

"to enter’an x-value or Ax-value. The derivative will be automaticaliy

calculated” at” the “various - x-values. Therefore, the syntax is simply
d/dx(functior): For example, Y1=x2, Y2=d /dx(Y1) are valid functions.

Note: On theEL—9200, d/dx caﬁnog be used in graph functions or graph
programs.

TR P
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VAR has the following four options:

el .
L)

These options let you use graph functions within a fu'ﬁé_ﬂdn. I«‘q;_é):_g’tnpi.e,
you can define Y1=sin{x+5)-cos (x), and Y2= ipart(Y1).

You cannot have self-referencing functions (for example, ¥4=Y4+1 is not a
valid function).

O Y
R R Y P |

The graph menu L

Press while in graph (XY) mode and the following menu appéars:r

HSCRN lels you quickly jump lo a desired equation or one of the fill functions.
Y1 puts the cursor on equation Y1;¥Z puts the cursor on equation Y2, and so
on. GRAFH, like [7:]__'7].’ graphs the definéd functiong.i 15 . . oo.. g

o s the trace derivative function on or off. I Y1 js set to ON the yalye
of the derivative of the function at the current x appears on the screen with
the x and ¥ coordinates when tracing."¥* is only" available when
coordinates are set to rectangular. (XY). L B e

i ‘_","_-‘Eﬂ

BPLOTI selects whether points are connected (Connect) or discrete dots
(Iiot).

WPLOTZ selects whether the functions should be drawn one afterrgbg;gtlge__r
(Seauence) or all at the same time (Simul). S
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SLOAD  recalls stored graph files. (Select file from sub menu displayed)
Loading a stored function clears the current equation. The following
warning message appears:

|.OAD:
Yoyr fjlename

¢ : ires& [ENTER]

o clear Gur-
rent eauation

Press [QUI) to exit without loading.

HSAYE saves the current graph setup and functions as a file. Files include
all range, screen, and function information. When you press

ENTER)], the following menu appears:

EN Ty
EGUATION TITLE

TITLE?
Press [ENTER]

The calculator is in alpha Io(:k:-_rnod.e. Enter a file name (up to 14 characters)

and press to save the file. You can save up to 99 (10 for
EL-9200) equations.

HDEL deletesa file. (Files are displayed as in LOAD mode). Press'G, select
the file you want to delete, and press - A warning message similar
to the following appears:

sined

[ NELETTE Uk T

Preszs {EMHTER] ‘
to delete

grarh equation

Press [ENTER] to confirm the deletion, or press to cancel.
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CHAPTER 5:

You can program your . calt:ulator to automate simple or complex
calculations. Each program can use one of five modes: REAL, NBASE,
MATRIX, COMPLEX, or STAT. Programs in REAL mode can draw graphs
and access statistical variables. Programs in NBASE mode can perform
logical' operations and do calculations using hexadecimal, decimal, octal, or
hinary numbers. Programs in MATRIX . mode have matrix functions enabled
and programs in COMPLEX mode have complex functions enabled. Programs

in STAT'mode can use the statistic functions and draw statistical graphs.

y P P
RS

& T
thr o dE

Creating”a new’ program

Follow this-general procedure to creale anew program:

1. Press [EZ] to bring up the program menu. Any existing pmbmms appear
on the right side of the screen.

o)

EW -
umEL

Ty e : _ L

2. Press {€)'(ENTER] and select the mode you want'the program to run in.
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3. Name the program and press [ENTER].

4. Enter program commands. You can enter the calcdlator’s regular
functions as commands plus additional programming commands found

under (COMMAND]. The comtnands available in this menu depend

on the mode.

For examples of several programs, see the section'_titled “Example
Programns.” R S : Do

About programming - -

This manual does not cover ali of the concepts behind wriling programs. The
information here is intended to help you apply your previous programming
experience (in BASIC, FORTRAN
pPrograms on your calculator. The calculator pro
similar elements to many programmin,

All computer and calculator Rrograms include one or more of tlmfollowing
fundamental elements:

-

Input
¥ Condilional brénching
‘ Looping
® Compulalion . _ '
B Output

Your calculator has programming commands that allow you to incorporate
all of these fundamental elements into your programs. For a list of
commands, see the section called ”._Prpgmmmiﬂg commands. e

Notes: Commands must be selected with shift command, not typed in
manually with alpha mode.

Only one space should be ysed between Eommands and variables.

R Sham EL-9200 and EL-9300 Qwner's Manual
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AIthbugh -there raremany ‘commands, it is possible to program the
calculator without using any of the program commands. .

- Example: - .. Write a program that asks you the base and height of a

v e itow o triangle and then calculates and prints the area.
i Pressieor ENTER] (1)

+(The calculator automatically enters alpha mode for

you to enter the title.)
Press;, | tri [ALPHA) (ENTER)
S (o) (ALOTK) area~ (AP} 0 1 (5) 2 () (5

base
© height(ALPRA) (ENTER] -

Now run the program:. -
. -Pressiis. oo :
- Select the program called “tri” with (he cursor keys and press [ENTER].

base=7.

- Press: 4 [ENTER].

height=?

Press; . . 4[ENTER) |
Resulty. . ‘area= 8. _‘, .
 Dress: or to end, or press to begin the

.. program again.
As shown above, ‘the calculator automatically prompts you for unknown
local, variables,. For: more;information, see the section below called “Abons

variables; .

IS

Typing. and editing programs ™

It takes just a little practice to become proficient at typing programs on your
calculatorsHere are a few reminders and suggestions to help you speed up
program entry:

M Whenever you want to add lines to your program, press first
to avoid deleting lines or text you want to keep. ‘

B As you learned in Chapter 1, the key lets you use the alp[.u‘a
functions on the calculator. Use A-LOCK] to lock the calculator in
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alpha mode when you want, to enter long s_trjngs.pf,ph,arag_te.rs into your

programs. Press (ALPRR] to tumoff the lock, )

8 In alpha mode, pressing one of the keys with a letfer enters a lowercase
character. Press to. get uppercase characters. Read the section
“About variables” below to learn. the difference between using
lowercase and uppercase characters in your programs. There is no way
to lock the calculator into uppercase only. . e

8 Except for certain Special cases, you can only have one commanid’ per
line, o o

® A programming line can hold. 160 (128 for. EL-9200) characters, All
commands count as one character. Ag youwork on a line, it serolls from
left toright in the display. Programming lines do not wrap in the display.

o W1_1er} running a program, text displayed by the program (using the
Print command) will wrap in the'd_isplay if necessary, '
M The line you are working on does not ¢change m the program until you

press [¥] or [ENTER). This feature allows you to quickly undo changes
you make to a program line by pressing (QUIT) '(ENTER) (ENTER].
However, if you want to save changes you madeto the current line,
don’t forget to press [¥] before quitting. . T =

M Blank lines entered between lines of a program are ignored,;

M To clear an entire line bf the Program; press:(Cr): You' should 'quickly’

learn the difference between the key and the key. is useful
for correcting typing imistakes.

B To delete an entire program, press (2ndF] [CA).

®  Copy or move a program with the option mienu, see Chapter’ t¢ more
details. ' PR

¥

B  Change the name of a program by using the cursor. keysand

Q4 Sharp EL-9200 andg £L-9300 Owner's Manuyat
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About variables

In program mode, the case of your variables makes a difference:

M Single uppercase letters (A to Z and 0) are global variables. Global
variables correspond to the memories of the calculator. (For example, C
in;a program means - memory C of the calculator.) Global variables
allow your programs to use values stored in memories, or to pass
variables from one program to another. Global variables also allow you

~ 1o store results from programs to use in any mode.

W - Lowetcase letters; lowercase mumbers ([2ndF) rumber), and lowercase
'words are local variables.. (For example, you may choose to use ¢ in a
program*as‘a localvariable))Local: variables exist only while: the

"' program fexists: Tocal variables'can be 12 letters or less.

M Uppeicase and lowercase letters cannot be mixed to form one variable.
The single uppercase letters will always be taken as a single variable.

Here's some examples, of how, you may use variables in a program:

1. X = 5: This progtéﬁl'iir‘\é“'s'éts ‘the Hpr(igfam variable X equal to 5. It also

2.:'"heat-;"?i.ﬁ:"[hi:'s; prdgrﬁlﬁ;iipg:js-ets lhe' program variable “heat” equal
to 9.22. When the program ends, this variable will be stored in local
Varj.ables.“ Iy .fur:.,-_ A T :

3. Y =mX+b: sets Y equal to (m % X) + b. If m and b are not defined earlier
..y in the program, the calculator prompts you with m=? and b=? to define

these’two variables. The program takes the value for X from jts own X
memory: '

Turn the above equation (Y = mX+b) into a program.
- Program the equation Y = mX+b.

(58] 44 [5T0) X @)
slope (ALFHA) (ENTER) -

(20dF) (A-LOCK) (20dF) Y = m (25 X.(ALPFE) (5] (AL5HA)
b

Example:#:
Press: "
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Now run the program:

Press: (Q0T)

Select the program named “slope” el T ' ¥
ENTER
m=? '

Press: 5 [ENTER

=7

Press: 7
Y=29, ‘ o _
The answer depends on what you have stored in the X memory. The
calculator prompts you for the lowercase letters m and b, butnot for X,

The previous example shows you two ways
Using an undefined local variable in 4 program causes it to ask for input.
Using a global variable causes the program to take input from memory.
Another way Programs can receive input is to use the Input command listed
below. ’

Programming commands

This section describes all the available '(‘:tt)niiﬁahcjs. in prog_i'a m mode.,:The
commands are listed alphabetically. The list ‘does not include available
keyboard commands ormenglgo_mmands.' R S
Unless otherwise noted, the progréfnmiﬁg commands ar'él'évailable in all
program modes.

Auto <graph command> . A (COMMAND) D2 .

(available in REAL and STAT programs ‘only) T
Selects a Y range and then

command can be Graph, Do
commands.

performs the graph command. The grapli
tGraph, Fill, or any of the statislical graph

Examples: Auto Graph sin X, cos X, tan X
Auto G(HIST) R
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G Lo {2ndF] [COMMAND] B2
Clears the: Graph Screen, without - affecting any text or changing

.. display modes. -
Example: - ChG

-CI;T : - (2ndF) [COMMAND] E1
Clears the Text Screen, without affecting any drawn graphs or changing
display modes.

*+Example: © © CIeT

Data.<x> {,y} {,w) (2ndF) [COMMAND] F5
{available in STAT programs only) .
Enters a new statistical data point in the next available card. The
arguments must be. consisient with the statistics m!:)de selected

- (onexvariable or two-variable, weighted or not weighted). The
statistical data set can be accessed later in statistics mode.

" Examples:’ ‘Data 5.23

' ¢+ Data 25,2

Data 72,175

Data 9,96,3

. DISPG i (2ndF) [COMMAND] 4
Shows the Graph screen.
o Exaf'np'le: © DispG ‘
pisgT (2] (CONATD) 3

Shows 'the_ Text Screen.
Example:’" . DispT

DotGraph <funcl> { func2} { func3l ( funcd)
 (available,in REAL programs only) |

Same as the 'G‘_rz!aph command except that it draws non-connected dot

g-raphs. (This command does not change the setting in graph mode.)

(2ndF] [COMMAND] D3

Example: DotGraph sin X, cos X, tan X

. | Q7
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ina program (for example, to end different subroutines). ?
Example: End | | '

Fill <funcl> < func2s
(available in REAL programs only)
Draws a graph and fills th
function 2.

D8
@ space (if any) below function 1 and -above

Example; Fill sin X; cos X . - ‘ NPT

rent statistical data. Statistics mode
mum number of boxes that can be

G(B.C)
(available in STAT programs only)
Draws a box chart from the cur
must be XY or XYW, The maxi
displayed is 11. :

Examp[e:

G(B.C.)

G(B.L.)
. . 2nd
{available in STAT programs only) N G2

Dra‘.fvs 2 broken ling chart from the current: statistical - data. The
maximum number of data points that can be dispiéyed is 31.

G(B.L.) ' S

. f2ndE
(available in STAT programs only) G3

Pravvs a cumulative frequency chart from. the current statistical data,
The maximum number of data poiats that can'be displayed is 31,
Example: G(C.F.) R .

Example:

G(C.F.)
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CGln) '

(BB Programming

Glexp) [2ndF) [COMMAND] H2

~ (available in STAT programs only)

Draws !the. best fit -exponential regression curve from the current
statistical data. Statistics mode must be XY or XYW.

Example: Glexp)

G(HIST). : (2ndF] [EOMMAND] G1
{available in STAT programs only)

Draws a histogram from the current statistical data. The maxinum
number of data points that can be displayed is 31.

ExamPIe: - G(HIST)

G(inv) , (2ndF) [COMMAND] &
(available in STAT programs only) :
Draws the best fit inverse regression curve.from the current statistical
data. Stalistics méde must be XY or XYW.

G(inv)

Example: *

(2ndF} [COMMANE) H1

(available:in STAT programs only)

- Draws. the: best fit linear regression line from the current statistical

data. Statistics mode must be XY or XYW.

Example: G(line)

. (2ndF] [COMMAND] I3
{available in STAT programs only)
Draws.the best fit natural logarithmic regression curve from the current
stalistical data. Statistics mode must be XY ar XYW.

Example: G(ln)

Glog)... . . : : (endF} (COMMAND) H4
(available in STAT programs only)

Draws the best fit logarithmic regression curve from the current
statistical data. Statistics mode must be XY or XYW.

Example: Gllog)
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G{(N.D.)

{(available in STAT programs only) o - G4

Praws a normal distribution curve from i‘hE current statistical data, .
G(N.D.)

Glpow) (&) H5

(available in STAT programs only)

Draws the best fit power regression curve from the current statistical
data. Statistics mode must be XY or XYW.

Example: G(pow)

Examp]e:

G(5.D)

. ) G5
(available in STAT programs only)

Draws a scatter diagram from the current statistical data. Statisticg
mode must be XY or XYw. :

G(5.D.)

Example:

Gosub <anytexts llzndFl (COMMAND) B4

Calis the subroutine beginning with Label <anytext>. ‘A Gosub
statement must have a malching Label to mark the begihning of the
subrouline, and a Return command k0 mark the end of the subroutine.
Subroutines can be nested up to ten levels deep. . L

Example:

Gosub partl

Goto <anytext>
Jumps program execution to Label <anytexts,
Example:

(20dF) (COMMAND) B2

‘Goto loop S
Graph <funcl> { func2} ( func3) { funcd] D1
(available in REAL programs only) '
Graphs up to four functions, Commas must be used to separate the
functions. The graphs are drawn- sequentially or simultaneously
according to the setting in Graph mode. ' ; . ‘

Examples: Graph sin X, cos X, tanX

Graph 3X/2-2X + 6
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[2ndF] [COMMANDG] B3
{2ndF] [COMMARND) D2

- Cornulitional braﬁches-‘bégin-with an If command (B3), followed by a

+conditional expression, and thena Goto command (B2). Goto is the only
* command that can follow an If statement: You can place a space (
) before the Goto command to improve the readability.

Example: If apple=1 Goto loop

flxlé‘iuh”liti.es. [2ndF) {COMMAND)] C1 lo Cé
Forms the conditional expressions. used with If and Goto. The

* inequalities are the basis for looping and conditional branching in your

programs. The inequalities are:

Equal to (Same as

(2ndF) (COMMAND} C1 =

[ACPHA] (=])
COMMANG] C2 < Less than

Less than or equal to

[2ndF] [COMMAND] C3 <=
., (nF) [COMMAND) C 4 »=
;QI;&E]HIIC-O.MMAND:].‘C 5. > .

[ZdF) [COMMAND) C 6 =

Examples: 1f X<0 Goto neg _
If z=3 Goto ratecalé

Greater than or equal to

Grealer than

Not equal to

In the abgye examples, “neg” and “ratecalc” are labels. .
O T i AR

Iﬁp"ut k‘-:-zmriab}e>'-‘---* SR -[2ndF] LCOMMAND—] A3
Stops the program and prompts you with “<variable>=?" to enter a
value for <pariable>.

Input A.
Input apple
Input A[l,l].

Examples:

A |

In the above examples, A is a global variable and apple is a local
variable. A[1,1] is a matrix element.
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. [203F) (COMMANG) B1

Marks a destination point for a branch statément (such as Goto). Each

label must be unique (you can’t enter the same label more than once in

the same program) and must be ten (eight for EL-9200)characters or Jess.

The label can be used 50 pes. o less (12 Pcs: or less for EL-9200) in
€ach program. . L

Example: Label loop

Line <Xy >, <y, X3>, <y;>
(REAL and STAT programs only)
Draws a line between peints x;,y; and X2,Va-

Line 180,1,-180,1

(ZAF) (COMMARD) D7

Example:

Plot <xs, <y>

() (CommAR) D
(available in REAL and STAT programs only)

Plots a point at coordinates x,y. o

Example: Plot 180,1

Print "<any texts AT (3F) (CommARD) A2
Prints the text listed after the quotation mark There.is no limit to the
length of a text string except the 160 (128__fq1g JSL:QZQQ)dIg:@Cters line

limit. However, only 128 characters fit on the display.

Exarople: Print "Hello world

Print <varighles Al

Prints the_ value of <variables, The display format is determined by
the. menu.
Examples: Print A

Print apple

Print A[1,1]

In the above examples, A is the value currently stored in memory A, and
apple is a local variable. A[1,1] is a matrix element.
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“ i}{__a;‘_nger{quin?;-_meax>, <xscale§, <ymin>, <ymax>, <yscale> {,u) .

(available'in REAL and STAT programs only) .. (253) Wﬂm y
-'Sets the range for: the graphing:screen. "The y range is required ex.rfan i
i:i therAuto Graphy function: is used ‘to plot the curve. The n value is the
““number of segnients for statistical graphs.

Exanipla:  “ Range 360,360,90,-1:2,1.2,0.5

Rem <amy texk>i G s . [2ndF) (COMMAND] A5
Inserts'a remark statement. This line has no effect on the program
operatiOn.'It allows you'to document your programs. Excessive use of

this command will use up extra Memory.

Example; Rem Temperature-Pressure conversion
Return (2ndF]) [COMMARD] B5

Ends a subroutine and resumes program operation at the line fullowing
the Gosub statement that called the sub_routine._

Examp]e: Return

! 03
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SH<1, 2, or 35, <nr») . ' (COMMAND) Fé
(available in STAT programs only)... Sl T

Recalls or stores a value in an existing statistics card. The firgt variable
Specifies x, Y, or w, and Lhe secorid 'variable;’SPecifigg the data card
number. The Square parentheses are required in;the’syn_tax ((2ndF}

F7 and (ZngF) F8) and are available from the

one-variable 1is the x-value e

one variable with weight ; 1is the >'<—vélu.;: B "
" 2is the weight'
two variable 1is the x-value T
‘ - 21is the,yvalue , e
two variables with weight  1s the x-valug -t
2 is the y-value -,
3 is the weight
Examples; S5t [1,234]
5t [3,14]=3

The first example recalls the x-value of card 234. The second example
sets the weight of card 14 to 3.

Stat X (COMMAND) F1

{available in STAT programs only)
Selects one-variable statistics mode.

Note: This command erases all of the data stored on the statistics cards.
Example: Stat X
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TStab XWen,
(available in STAT programs only) . |,
Selects weighted one-variable statistics mode.

[CONMAND) F2

R TP e

N}OtEE; Thls command erases all of the data stored on the statistics cards.
Example: Stat XW

Stat XY F3

(available in STAT programs only)
Selects two-variable statistics mode.

~

Nb-te: This command erases al] of the data-st()re_d on the slatistics cards.
Exa'rhplé:»"  Stat: XY

Toeia? wtiiga g i)

l:'!‘:'#‘ Stat"XYwA i“’_:.‘;" LI sl
(available in STAT pregrams only}.
Selects weighted two-variable statistics mode.

[2ndF) (COMMAND) F4

Note: . This command erases all of the data stored on the statistics cards.
Example: Stat XYW

Wait {momber) - Ad

Pauses the program for {rifmber} seconds oruntil you press a key. The
. maximum number, of seconds is 255. If you don’t specify a wait time, then

the él‘ééf'ém"patlées until you press a key. The BUSY indica to‘r staysl on

while the program is waiting. Wait is useful for,, displaying
o inte i‘riédia;tié ‘iEéH]:tS ﬂ{iq pf1j¢1: :infs‘)_‘r_rﬂ'a‘tilon_ : .

E_xéﬁ;pié:_ ;o Wait 5
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Zoom <> {yn) D5
(available in REAL and STAT programs only} = : 7 BRI

ﬂmmaﬁmmﬂwnm%byahdmpfﬂmiﬂwmmm%mmuw¢ﬂwn
the first value adjusts the X range, and the second value adjusts the Y
range. The scale setlings are not adjusted by the zoom command. You
must draw a graph before you zoom.
Examples: Zoom 2

 Zoom15

Error Messages .

After enlering a program, it's often necessary to debug it. To make this task
easier, the calculator displays an error message if it has a problem running
your program: For example, if you have more than op.e label with the same
name in your program, you see the following message: : - i - _, ... R

— e
examrle pros

LT ERROR I TT ) 4 cy - .
[Lbl durlicatel

43 »:Goto error
CL :Quit

¥ AUk Theiirepe

e i

To see the faulty iine, press (@] or (>]). To retiun to the’program nvenu, press
- o . : i P BRI S

At any time while running your program you can press [ON] t6'stop it. This
. . S i R oy S PP T L R TN
would be necessary if your program has entered an endless looping séguence.

Then press or [»); the cursor appears at the Jast line your program
executed.

For a list of ervor messages, see Appendix B.
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EN [
PR A av e

| Exarihblllhéa."--.'p“r:t')gra ms-

‘ Try running these, examples. to get some experience programming the
calculator. 'They deémonstrate different programming modes, program input,

program output, looping, and conditivnal branching. -

RTINS R i

Some like if hot'(Real mode)

Suppose you need to convert termperatures from Celsius to Fahrenheit an’d
vice versal' You could'do this using calculation mode or using the EL-9300’s
solver mode. A third: wayiweuld be to create a program as follows:

1. TPress to select program mode. Press [C} [ENTER) (1] to create a new
REAL mode program.

2. Name the program temp conv and press [AUPHA] [ENTER].
3. Enter the following program lines:

Label start
Print "1 C to F
Print "2 F to C
InFut choice
If choice=1 Goto ctof
If choice=2 Goto ftoc
Goto start -
Label ctof o ‘ o
IRBUL E o
Sp=laBawciE2 b o T
Print f ) _
CBRd ey e o fel T S
“Label ftog S
InFut f
CRUTED IR F-B2
Prini’c"-”Vj?‘-:)‘
Erid
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4. Now try running the program. Press [QUIT), (A), setect the program, and
press {ENTER]. The program prompts you to choose the type of conversion

you want, prompts you to enter the temperature, and displays, the.

results.

2B OR NOT 2B (Nbase mode)

L

When you write a program in Nbase mode, the conversion functions and

logical operations are enabled. Write a simple ;program that converts a
decimal number to binary, octal, and hexadecimal as follows:

1. Press to create a new NBASE mode program.
2. Name the program dec conv and press [ENTER].. -

3. Enter the following program lines:

Print "Enter o decimal

InFut ¥ - -
¥ahin (Press (B] [4) to enter the +bin.command.)
binarg=x

Print binary
A3oct

octal=¥

Print octal

R¥hex
hexodecinal =y
Print hexadecimal

Notice that the program transfers the value of X to the variables

binary, octal, and hexadecimal before printing. This is done so that the
display is labeled propetly.

4. Now try running the program. Press [QUIT), [A], select the program, and

press [ENTER]. The program prompts you to enter a decimal and returns
the three conversions.

5. Note that you will get an error if you lry to convert a number larger
than 32767 to binary. For more practice, add a conditional branch to
your program that skips binary conversion if x>32767.
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2 x 4 (Matrix mode)

When you w}ite;é“piogréh‘i in‘'matrix mode, all of the matrix functions are
available. Suppose you wanted to fill a n by m matrix with random numbers
between ) and 1. You would need to use the random number function and two
nested loops as shown in the following example.

1. Press (€] [ENTER] {3] to create a new MATRIX mode program.
2. Name the j:rogram mat fill and press ENTER].

3. Enter the following program lines:

(Press to find the dim, [, and |

~ . dim-Alnim]
commands.)
i=1
Label filli
J=1
Label filld
Alisdl=roandom (Press to enter the randons command.)
J=d+1
If J{=m Goto fillJ
i=i+1 _
If 'i<=n'G&td Filli
End .

4. Now It‘ry f)Ll'n.I{ing the progfam. Press [QUIT], [A], select the program, and
press (ENTER).

5. To see the filled matrix, press [QUIT) [BF] (MENU) (& (3] [MENU} (B) O1.

Scroll through the matrix and note that all of the enlries are numbers
between Q and 1.
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Do you have a complex? (Complex mode)

Write a program the asks for a complex number as iaput, then tells you real

portion, the imaginary portion, the argument, and the complex conjugate of:
the complex number.

1. Press (4] to create a new COMPLEX mode program.
2. Name the program ¥+Y| and press (ENTER].

3. Enler the following program lines:

|l}'f
I"E'lJ.l::P=l"EU.1 humber (Press (MATH) (E] to find the complex functions.)
ingain=inose number : o

argmt=ars number
condat=cond number
Print realr

Print imosin

Frint aramt

Frint condat

End

4. Now try running the program. Press (QUT), (A). select the program, and
press [ENTER]- ‘

5. The program asks you for a number, and then prints all of the data.
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The top ten (STAT mode)

Write a simple program that asks for ten test scores and graphs a histogram
of the data, as follows:

‘1. Press ENTER to create a new STAT mode program.

2., Name the program grader and press ENTER)-

3. Enter the following program lines:

Gosub inscore

~ Gosub avsscore
Gosub srscaore
End

Label inscore

Stat ¥ o

Print "Enter scores .

i=1 -
Labhel iloor

- Input ¥
Data ¥
i=i+] :
If i{=168 Gota ildop
Returﬁ

Label avascore

Frint "Averase score is

W=T (Press [MATH) (E] (3] to enter the x average, ¥.)
Frint ¥ ' '

Noit's

Returwn

Label grscore o : «
Ranse 8:'180,1058,18s 118

" GCHIST?

Return
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When you run the program, the test scores must be between 0 and 100 (if you
want to see them all). ' . ‘

Deleting programs

You can have up to 99 (51 for EL-9200) programs. To clear space for new
programs, delete the old ones.

Delete a program as follows:
1. Press to select program mode.
2. Press (D] to select the delete function.

[NPRG~1

HECrcuit

JIEIS i meson
4]

3. Enter the number of the program you want to delete or select it using the

cursor keys and press [ENTER]. '

Jleneray

ress
to delete
Frograim

l"‘.:“‘hf = [l I S

4. The calculator asks if you want to delete the program. Press to
delete the program. |

Note: A quick way to delete a program while editing is to press (CA).
The above warning message appears. Press (ENTER) to delete the
program. o
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CHAPTER 6:

= " .n -
Using Statistics (=]
Yéﬁr calculator f:e;n -I:ZJEIIZ'fDI;.’T]- one- andl two-variable weighted statistics

calculations.

Normal calculator functions are also available in statistics mode, and
statistical results can be used in calculations or programs.

-

Selecting statistics mode

Ta select, statistics mode, pre_s_s (E]). If there isn’t any Statistics data, the
following menu is displayed:

e _— . DATA FORMAT
o : nOHE VARIABLE
S 0 FTWO VARIABLE
s s VB RN e
o B Ry YW (HEIGHT?

FIR N

- Select one of the four férmats: one variable (X), one variable with

weight (X,W); ' two variables: (X,Y), and. two variables with weight
(XY, W).

. - PR ¥
Tiio, ER ' [
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One-variable stafistig_s

Note: You must delete all statistics; data to ehter a ﬁew statistics dﬁt‘a -
format. See the section below called “Deleting data.” If you
wanlt to save your data, see -“~Tmnsferring data to a wmatrix.”

Press (1] to select one-variable statistics, and the first “card” of data..

appears.

DATA 11
[ﬂ%

Each card contains one data value (often called an observation by
stalislicians). Use the keypad to enter the data values. After pressing
the calculator displays the.next: card..(the next data value). To
display the previous data value, press () Taq, display the next data value
press [»]. Use ot [2ndF) (»] to jump.to the first or last card. The
card /count number is displayed at the top right of the card. For example,
2/5 means that the second of five cards is currently displayed..

Exampl.e: Wha_f is the mean of the following test sgo‘rés; 75, B85, 9,0,'
© 82,and 77?7 . \ IR
Press: ~ [ED[) 75 [ENTER) 85 ENTER] 90 [ENTER) 82 [ENTER} 77
o
Press:
Result: X = 8i.8
=X = £.B38P52492
ot = 5.418485874
2x = 489,
Tx2= 33603,
n = - D
rmi= TS,
xrmo= 98,

If you don’t know what the results mean, see “The statistics menu,” below.
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One-variable with weight

If your sample data cbntain‘s a value that is repeated a number of times,
enter,it,as a, weigh‘t_ed:,variable.‘.For‘exa.mpl.e, entering a variable with a
weight of 5 i3 the same.as entering the value five times. Weighted one-

variable data cards look like this:

:DFITH 1-1
|

- =
' 1.

Key-in the x value, press [ENTER], and enter the weight.

Example:: What is the mean of the following test scores: 75, 75,75,
S 75,90, 90, 77.
Press: )] Deletes any

previous data.

Selects one-variable with
© weight.

75 [ENTER) 4 (ENTER) 90 (ENTER) 2 [ENTER) 77 (ENTER)

Result: . ., .. F. . =..

Press:

s

LA e B S T L TY5966692
el N = Y BTIGETELZ
2x = 48@, . ‘ -
Zxe= 33780, g
n = S
oo Xmdi= o TS,
xma= | 9@,

1If no weight is entered, wﬁig‘, automatically set to 1.
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Two-variable statistics

Entering data for two-variable statistics is similar to' one-variable
statistics, except that data points are identified as a pair (x.,y). After

selecting [&]], delete any previous data ({MEND) (D) [2) [ENTER)) and press
(3]. The first card of data appears: -

DATA 11
=
Y=

Key-in x, press [ENTER), and key-in y. Pressing [ENTER] autpmatically
moves you to the next card so you can enter the next data pair. Use [«) and
to move between cards. A

Two-—variablesirwiih weight

If your.sample data contains pairs that are' repeated .a number of times,
enler it as weighted two-variable statistics. For example, entering one data
pair with a weight of 10 is the same as entering the data pair ten times.

After selecting delete any previous data.((MEND) (O] [2] (ENTER]}) and

press {4}, the first card of data appears:

IATA 1/1‘
&= '
Y=
bl=
1.

Use the keypad to enter the x value, press {(ENTER], enter the y value, press
ENTER], and enter the weight. Use the and [»] keys to move belween
cards.
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Example: Find the mean of the following 30 math and physics
' test scores: 10 at (80,75), 15 at (90,80), 4 at {90,80), and 1
at (95,90).

Press: )
.. (Deletes any old data and enters two-variables with weight mode.)
Press:. . . .80 [ENTER) 75 (ENTER] 10 (ENTER]} 90 [ENTER) 80

15 [ENTER) 90[ENTER) 90 [ENTER) 4 [ENTER) 95 [ENTER) 90

. (MENO)[A] (1) (The math test statistics)
. Result:. ~,. ¥ = 86.83333333
Ysx = 4,997125611
- or = 4.913134%24
Er = 2685,
Zxi= 226925,
h = 34,
rmi= - 84,
Xina= 95,
Press: (The physics test statistics)
Result: g = 8a.
: 39 = 5.085476277 -
ay = : O
39 = 2488,
ZgZ= 192758,
Zxws - 2038950.
Yini= To.
wina= 99.

R

If no vazvé-g;i(gh);t‘‘is"_‘:lalh'.t-ei:e_fclf w_;jé';édfbmaiically set to 1.

Entering data’~,

When entering statisticdl -data” you can enter numbers, vaiiables or
equations, but only the result is stored. If you make a mistake while
entering data press (before you press [ERTER]} and the previous entry
will be returned. deletes an entire card.

You may enter. ﬁp to 999 (EL-9200: 199 for single-variable and 99 for
two-variable) data cards or observations. -

.
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The stdhshcs menu- .

P i

The [MENU] key lets you view stat15t1cal results move through the’ data
cards mask, delete; or sort-data, and store or retrreve data in matrices.
. L] J

Stahshcal resulis Rt

After entering the data, view statistical 1esults by pressmg (MENU] (A);and
the following menu is displayed:

X VARS

B X VARS shows the x stalistics. Assuming you completed the prevmus
example, selecting ¥ YARS. d1splays the following ‘statistical resalts: °

T = BE6.83T3I3IT3

sx = 4.997129611

gx = 4.913132324 ¢ TN

Zx = 2683,

Sxi= . 26925, ,

noF 3d.

rmi= .88 PRt Foiidy

:.tmp'" 4 915' . Egoob ey 4 '
v ETAE R Pl

Where:

[ [ S S I A | S P N
% is the average or mean value of the data. = |
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sx is the:sample standard deviation.” -Sample standard deviation assumes
the data is a sample from a population.

ax is the populatlon standard deviation.8: Populatlon standard deVIdllon
assumes that the data represents the entire population.

Zx is the sum of the x data valugs'”™ o

B2l iés:ftlj'e sum of thie squares of thex data values.

ruis the number of data values entered (the number of observations or cards).
zmi is the mmlmum value of x.

L
raa is the maximum value of x.

Y VARS
BY 'v'rinRS 1s avaliable only when two-vanable data has been entered.

¥ YARS shows the y statistics: If you just completed Lhe previous example
using two-variable observations;¥ - YARS: dlsplays the followmg statistical
results:

g = :

isd-=' 5. 08547V6277T
gy = w5
&Y = 2486
S = 192750,
Sxy = 283950
jami= .
dmo = 95,

Where: o T

S +.js'the'dverage ‘or mean value of the y-datavalues.
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s is lhe standard deviation when the y-values constitute a sample chosen .

from a population’. . |
a4 is the standard deviation when the y-values form a population.
24 is the sum of the y-data values.

Fu2 is the sum of the squared y-data points&

Zx4 is the sum of the x-data values multiplied by their,corresponding -

y-data values.
. . . i
gind is the minimum value of y.

uma is lhe maximum value of y.

Regression

HREG shows regression data. This option is available only when two-
variable data has been entered. A model for'the relationship between an’
expected value of a variable and the value of a related variable is called a
regression. If you select REG from the variable menu, the following linear
regression results are displayed:

Q.
b
F

B A

Whete:

a is the first regression coefficient, that is, the y-intercept of the linear.
regression equation y=a+bx.

b is the slope of the regression line.
i is the correlation coefficient.

(You can graph other types of regression equations and view their regression
coefficients, see “Graphing statistics” in the next chapler.)

Regression equations have three important values: a, b, and r.
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The correlatipn coefficient shows_the quantitative relationship between x
and y for. a particular sample. Tt measures how well the regression line fits
the data. points.

The value of r is between -1 and 1. If ¢ equals -1 or 1, all points on the
correlation diagram are on a strai ght line.

The further the value of r is from -1 or 1, the fewer the number of points
will ‘be found ‘massing about the line. The closer the value of r i3 to (), the
less' reliable-the correlation. ‘If ¥ 'is' more than 0, it shows a positive
correlation (as x increases, y increases); if r is less than 0, it shows a
negative:correlation (as.x increases, y decreases).

Example: “'How'dependent is a person’s weight on their height?
" Determine the regression equation for the following ten

people. Here is the data (in centimeters and

‘kilograms):
A1 186 &4
. 2 184.8~ 79.5
' 3 165  65.9
4 180 772
S0 0177 0 805
. e 6 172.5 705
' 7 180 65
8 1722 55
9 186 818

10 1695 . 62
Enter stalistics mode, clear, any previous data, and enter the above data.

Foe

Pressy () (MEND) (0) (2) [ENTER) (5

“
5.

(Deletes all data and selects two-variable data mode.)
Press: 186 84 184.8{ENTER) 79.5

(This enters the first two pairs) continue entering the remaining pairs.
After enlering the data, review it using the cursor keys to make sure it was
entered correctly.
v ‘
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View the regression coefficients by pressmg MENU [MENU] A 3: The results are:

a= -105.8750968 S
b= 1.004033259 '
r= 0747255362

Therefore the linear regression eqilation 'is"jr=-105 87+1. OO)E' N

in calculation mode you can use the x'and y* funchons to esumate values for
x and y, and you can use all of the siatisiical re3ults presented above in
equations and programs.

Example: Afier completing the previous example:determine: the s
expected weight of a man 183 centimelers tall. What is
the expected height of a. 60 kl]pgr.am man?

Press: . [BE)(MEND)(1) 183 (MATHI@I(E)
Result: 77.86298958 The 183 centlmeter man weighs
. about78 kilograms.
Press: 60 ,
Result: 165.2087671 The 60 kilogram man is a little over

165 centimeters.

Note: Stalistics mode arid calculation mode regression values are always

based on linear regression, even if another type of regression is
selected in statistic graph' moge.

Moving through.the data .

Besides using’ () and [¥] to page through' the cards, you can use the
statistics menu' to move {o the first, the last, or a designaled card by

pressing [MENU). Press- [MENU] . and the followmgmenuappears

1

TAT uFéRST "
18aHY  CARD

?33
]

BFIRST moves you to the first data card. (same as [2ndF] ()
BLAST moves you (o the last data card.  (same as [2ndF][&]})
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BANY CARD asks you to enter a card number, Enter the number of the card you
want to see. If you enter a number greater than the.last card number, the last
card appears.

Masking unwanted data

You can exclude, or mask, unwanled or unusual values from the stalistic
calculations, while retammg them as input data.

Recall the card you want le mask or unmask on the screen. Press {MENU) [C]
and the following menu is’ d!splayed '

Baetremn 0
gl R

B MBS QH:‘exdudes the current data card, from the statistics calculations.
B MASK l;]IF-"F includes the current card in the statistics calculations.

When h ¢atd is‘thasked’an [M] appearel at'the top of t]g\l‘

Deleting dcﬂa R It
You can delete i smgle card or all uf the dala cards. \"'M

To delete a smgle card, you must g0 o the can.l you want to delete,

Press (MENU] (D] and the following menu is displayed:

| 22161 -(sonE paTa)
1Ak |BALL DATA

AOHE DATA deletes the selected card.
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BALL DATA deletes all of the cards. You will be asked to conflrm th15='

selection, if you want to delete all of the cards, press [ENTER].

Sorting data
You can sort the data cards in four different ways.

Press (E] and Lhe following menu is displayed:

B X ASCEHND sorts Lhe cards from the lowest x v,a_lﬁe to the highest.
B X DESCEN sorts the cards from the highest x value to the lowest.:

BY ASCEND sorts Lhe cards from the lowest y value to:the highest: This
function is not available in 011e—var1able formal

@Y DESCEN sorts the cards from the highest y value to the lowest Tlus
function is not available in one-variable format.

Transferring data to a matrix

To iransfer the data that has been entered on cards in slallstlc mode to a
matrix, press [MENU][F]. The foIlowmg menu appears; ' 0o

Al B0 ]

Tﬁ
uy}
ASK
EL
S0R

T
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Select a destination matrix. (Matrices with [0,0] listed as their dimensions
are emply.) If ithe selectecl matrix- is not empty, you will get a waming
message: X :

to clear mat D

Tress [ENTER] if you want to replace the contents of the matrix with the
contents of Lthe data cards.

The new dimensions of lhe matrix are displayed in the matrix list. The
number of columns the new matrix has depends on the number of cards. Each
data card is consideted one column of the matrix. The new matrix can have
up to three rows. The x values are considered. the first row, the y values are
the second row (or the weights for one-variable with weight), and the
weight values are the third row. For example, if the data cards contained
the following information: card 1: x=1, y=10; card 2: x=2, y=20; card 3: x=3,
v=30; card 4: x=4, y=40, then the new matrix is:

12 3 4
110 20 30 40

The following is a list of the statistics modes and the way dala is stored in
matrices:

one-variable: row 1 contains the x-data,

one variable with weight: row 1 contains the x-data
' row 2 contains the weighis

two variable: row 1 conlains the x-data

row 2 contains the y-data

two variables with weight: row 1 contains the x-data
row 2 contains the y-data
row 3 contains the weights
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After data has been transferred to a matrix, all of the matrix functions and
row operations are available. The matrix- can be altered and then
transferred back to the statistic cards for further analysis.

Transferring data from a matrix

To transfer data that has been enlered in a matrix to data cards in statistic

mode, press (MENU)(G), the following menu appears:

Select a source matrix. The matrix dimensions must be"[_l,')(], [2,x], oF [3,x]. -

[3,x] is weighted statistics, the third row containg the *w_eight's. If th_e'!dat_,a
cards are not empty, you will get a warning message: I

Aol [mEarasa)

" Fraom mat D
Fress [ENTER]
to clear ST.OT

Press if you want to replace Lhe contents of the data cards with the
contents of the matrix. ' o
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Math functions

All of the function keys are available in statistics mode, and other math

functions are available from the [MATH] menu. Functions can be part of an
equation that is being entered in a card. After is pressed, the

following display appears:

These functions are described in Chapter 3.

The WHYP menu conlains the hyperbolic trigonometric function described in
Chapter 3. '

e

7
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CHAPTER 7:
Graphing . Statistics

Your calculator can draw six dlfl;erent types of graphs and plot six types of
regression curves in statistics graph mode

Selecting stcﬂisfics graph mode

To select statistics graph mode,\press (2ndF] (z=]. The following menu is
displayed: w

HISTOGRAM
(BEAK GRAPH)

This menu lets you select a graph type. You can also select some of the
graph functions described in Cha}ipler 4 (for example, [2ndF) (PLOT))

Graphs can be drawn over each\olher for comparisons. ress [2ndF] [CA] (o
clear all previously drawn gmphs

5

.
Graph fypes |
The six different graph types are: hislog,mms broken-line graphs,
cumulative frequency graphs, rormal distributions, scatter diagrams, and
box charts:-iThe six - types of rﬁ,glesmon are: Linear, exponential,
logarithmic, logarithmic base 10, power, and inverse.

!
i
|
|
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Histograms

Histograms plot only x-values. The horizontal position of the bar is the x-
value. The height of the bar is the number of limes (or percentage) that a
particular x-value occurs in the data.

Examnple: Plot the wenght information of the last regressmn
example in Chapler 6.
Press: (2ndF] (=] [A] {2ndF] (AUTO]

Resul:

L

Broken-line graphs

19B.L.. draws a broken-line graph. Press [Zndf] M[:] (B] and the following
menu appears:

EROKEM -LINE
GRRFH

Press [ENTER] to graph over the histogram.

Broken-line graphs plot only x-values. The hcn IZ.OI‘I.tEll posmcm of a pomL 1s
the x-value, the vertical position is the number of occurrences of that X-
value.

Note: To clear the graph screen, press |2ndF |PLOT}|ENTEF{].
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Cumulgative frequency.graphs

HC. F.' draws a cumulative frequency graph, Press (2ndF](izz](C) and Lhe
following menu appears:

| T
FRERUENCY
GRAPH

Press [2ndF] m AUTO) to graph the data.

Cumulative frequency gra phb show the sum of the number of occurrences of
the x-values. :

Normadil distiibutions

N, . draws a normal d]blrlbutlon Press (2ndF] 2] () and the following
menu appeals ' .

HORHAL |
DISTRIEUYIGH

Fress [2ndF] (AUTO] to graph the data.

Normal distributions plot the relationship between the mean and the
standard’ devmtlon of ‘the x-valies. The total area under a normal
distribution 14 ‘always equal 1o 1.

4

In all four of the above graph modes, you can move through the graphed
data with [»] and («). As you move along the graphs, the x and y
coordinates appear at the bottom of the screen. In histogram, broken-line
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and cumulative frequency graphs,

and Box charts the cursor is at the right

edge of the graphed data, but the coordinates displayed refer to the Jeft

below.

edge. To change the viewing window;, refer to the key description

Scatter diagrams

H5.D. draws a scatler diagram. Press and the foliowing menu

appears:

Scalter diagrams plot the x

data can be graphed.

Example:

Press:
Result:

You cannot move through the scatter dia
want to see where the points

Chapter 4.

132

SCATTER
DIAGRAM

-values versus the y-values. Only twa-variable

Plot the weight and height information in the
regression example above.

gram with the cursor keys. If you
lie, use the Plot FREE function described in
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RegrésSion graphs

HREG. plots six different regression curves. Press [2ndF)(ie=) [F] and Lhe
following menu appears:

Ho+b¥
Hake™hi
Ela+b*k]lnk
b mu+§*éoax
X } * J A |
e Eﬁmwx—_[

(AR A

RS B

The Fc')lilék}\:v:ihg\rég'res'sion cufyesrc“ar} be graphed:

W Linear regression: = atbX

B Ex.p‘»ohe:ntiab regression:. - ake®b¥X .‘
B Logarithmic regression:  a+b*lnX N
B Logbase 10 regression: at+b*logi

B ' Power regression: ; o akkth

B Inverse fegfession' ' atbgt

You can plot any or all of these cuf_v_es on top of an existing graph.

- Petie. S : e . §
Plot linear and power regression curves on top of the
previous scatter diagram.

‘Do tlhe previous example. While the scatter diagram is displayed,

Press:
Result:

Exléiﬁple:

B B

L

/_,./" ‘ (
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Press:

[Qum A
Resulk:

T

'

All of the regression curves will be similit tliro_!;g‘h the data, however one
curve is always closest to the actual data. You can compare the correlation
coefficients to see which curve fits the data better. For more information see
the section below called “The statistics graph mer,” ~ ** oo ibet il

You can move the cursor alon

move along the curve,
screen.

i

L

Box charts SRR e E

EB.C. draws a box chart. Press [QUIT) fo exit the previoits example. Press ¢
and the following menu appears: oo S

FRaE [P 5E

FHIST

HBIL.
i.p.
HH. Do
. Dy,
G.

Box charts plot the minimum, the maximum, the mean, and the standard
deviation of y-values around a specific x,

Jlldy

_ BOX CHART

134

g the regression curve with > and [€). As :you""l
the x and y coordinates appear at the bottom of. the;
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You can move through the box chart.graph with ], [€), [¥], (a). As you
r?now..'e along the graph, the x and y coordinates appear af the boltom of the
screen. You can move to the fol.l_qwing P__oints: B

1|

A
T &

Maxifnum y-value

(Within
the x-range
of this box.)

Méan y-value féy

Meéan y-value -

‘I\l/[éan y-value -oy
ik . !

Minimum y-value

x-dlti

e 1.
bt L

Y P

The following six 'kéys affect gra"pi&s: {MENuj (EQTN] [QUIT} [RANGE] [ZOGM]

1?LOT ﬁU_EQ: P nsnt Dl S )
' [EQTN]) and.. [QUIT) return you_ to the statistics graph menu, Use them to exit

the graph display and select a different type of graph function.

AUTO] Automatically:scalesi the range: This is. an easy way to quickly
view graphs:: (2ndF) (AUTO) nsually. clears.any. old graphs, but if cumulative

frequenicy (C.F.) or normal distribution (N.D.) are. selected, they will be

graphed over the existing data (even though the range has changed).

[ZGOM) and [2ndF] [PLOT] perfnrm”thé same funclions described‘j_n Chapter 4.
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The statistics graph menu
Press and the following menu appears:

Thcl_]s }Tenu displays regression coefficients, controls the scai_é, sefs limits
and shows the process capability and omega conversion factors. ’

AREG .shows tl‘1e regression coefficients for the currently selected regression
equation. Unlike the regression coefficients in statislics ;ﬁode (which, are
always linear regression coefficients), these coefficiéhts"blti;t—:r;“vé“\;\‘rl“:ér{ you
select a new regression type. - o : & ' yQp
HSCALE selects whether the data

the total. This funchon does not af
or box charts.

is graphed linearly or as peri:‘e‘r"ltia‘ge é)f
fect scalter diagrams, regression c',u:ivgs,
B IMIT sets an upper and lower limit. Verlical bars are drawn on the sereen

at the limit points and at the m  Jimi
ean value of x. The limit val
calculate process capability. . S e e used to

W P displays process capability values 9

9 Cp_(upper limit-lower limit)

60 pyirs-S
o lupper timit - %) (ErerTms &)
pk= or whichever is less.

3o 3o

136
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HOMEGA displays the omega conversion values.19

The key
As described in Chapter 4, lets you set the graph display range. If
you specify a range, the number of points graphed depends upon the number
of data cards. Since each point has a width expressed as a number of pixels
(screen dots), it is important that the number of points in the selected range
does not exceed the screen’s width.

When you press [RANGE}, a menu similar to the following appears:

STAT RAHGE

ndl 4=
3.9

1a.

n:

®d1t is the change in x each time you press (). This number direcily affects
the number of points plotted (n).

n is the number of points plotted.l! This number is limited by screen widih.
For histograms, broken-line graphs, and cumulative frequency graphs this
number cannot exceed 31. For box charts this number cannot exceed 11. Do not
confuse this number with the number of observations. They are not the same.

10 |
p:
1+10-(%)

VP |
y=1{log (pTl)

Xmax-Xmi
(anax-Xmi.11+L%ﬂEl)

n= Xdit

11

j 95 is the number of pixels across the screen used for graphing.
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If you enter XdlIt, n is recalculated. If you
Values that are too larg,e produce errors.

138

enter n, Xdlt.is recalculated.
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CHAPTER.8: ... . | y
Solvmg Equchons | SOLVER]

_ _unknown

‘Note: Solver fumhons ate avallable only on the EL-930(.

‘This chapter descrlbes how :to use-the EL-9300"s soiver mode lo solve

equatlons Flrst enter an equatlon Second, assign values to the known
variables, And’ 'stly, use one of three methods to calculale the unknown
vzarlable You can ; a[so create a hbrary of frequently used equations.

The SO[VE[ function can solve for any variable anywhere in an equation. It
can even solve for a variable that appears several times in an equation.

Enter solver mode by pressing (2ndF) {SOLVER)-

BT

Entenngu equahons

The flrst step m solvmg 'equatlons is to enter the equation into your

caleulator You do not need to. transform your equation for the unknown
variable, Once the equation is entered, . you can select any variable as the

FEE O O R L
The rules jof arlthmetlc precedence, as’ d1scussecl in Chapter 2, apply to the
equations you enter. You can use any of the mathematical functions assigned
to calculator keys and the functions found in the menu; these include
absolute" value- and” hypelbollc trlgonomelrlc functions. Muit]phcalmn
symbol§tare agsumed (for example, 3z=2x+y is a valid equation), but you
may need to enter them in some cases, such as between lwo lower case
variables, to differentiate them from a two-letter variable name (for
example, z=2xy is different than Zz2X*y).

Leo2ayl .

RIS IR AN INT S S TS TR
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In solver mode, the case of your variables makes a difference:

B Single uppercase letters (A to Z and 8) are global variables. Global
variables correspond to the memories of the calculator, (For example, C
in an equation means memory C of the calculator.) Global.variables® ¢
allow your equations to use values stored in memories; or to pass
variables from one equation to angther. Global variables also allow you
o store results from this mode to use in any mode. To useé uppercase
letters, press the and keys before pressing the letter.

B Lowercase letters, lowercase numbers ((2ndF} number), and lowercase
words are local variables. (For example, you may choose t6 use ¢ inan
equalion as a local variable.) Local variables exist only while the’
equation exists. When the equation js cleared, the local variables are
cleared. T

B Uppercase and lowercase |etiers cannot be mixed to form one variable.
The single uppercase letters will always be taken as a single variable.

Your equation must include an equal sign ((ALPHA) (ENTER)).
Example: Enter the equation to conizert'lernpera ture between
Fahrenheit (degf) and Cenligrade (degc):
9 b
degf= Edegc-l-E_vZ. , S -
Press: (2ndF ) {SOLVER) I
Press: (EQTN] Clear any old equations. -
Press: degt= 9 [%).5(5) (200F) (ATOER) -
dege [ALPHA) (132 (BNTER) . . . . | !

If your equation is entered incorréctly, you may get itpemessa.ge ERRE}R‘ 1:

:

[Suntax]. Pressing (4] or (5] shows you the problem area of the equation,

Assigning values to the ‘variables: -
After entering your equation, you need to assign values to the known
variables. Global variables may already have values assigned to them, but

you can change them for your calculation. As you assign variable values,
the value is displayed below and to the right of the variable name.
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Example; - Convert 39.6 °C to Fahrenheit.

: 39.6 -ENTEH : . :
Press: Select degf as the unknown.
deaf= e
degcs= 296

PrEéE‘[EHTER]
to solve

The unknown variable has a question mark for its value.

Press:. - ENTER] Solve the equation.

Result: 103.28

Solving equations

After you've moved the cursor to the variable that you Wﬂl“l[ tu solpve_ f&t‘,
press to solve the equation (it does not matter if qth.e. le‘li‘; ae
already has a value). BUSY is displayed at the.lop of the bCl‘Ee.l'l wr;](.rz
drawing graphs and COMPUTING is displ‘ayed during the compu la‘tlim; um)
following screen shows the computational method used to solve the
equalion, and the result:

Eqauation soluer

dest= 183, 28 o

Press [EHTER] -

After the equation is solved, you can press [ENTER] to display the v‘a.ria.ble.
list. You can change the values of the variables or select a different
unknown and solve the equation again. ‘

If the calculator cannot find a solution, you will get the message Mo
solution in ranse or Calculate.

Press the [EQTN] key to display the equation if you need to edit it.

’ 1
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[SOLVER] Soiving Equations

The next two examples demonstrate the convenience of

| exar entering an equation
once, then using it to solve for different variables. o

Example: Use the ideal gas law, pv=nRt,1? (o calculate the
universal gas constant (R) in SI units. |
Press: ‘- - Clear any loaded equation.
Press: (ALPHA] p () (263F) (ATOCK) v = n [zdF] R L[ALPHA)
~ Enter the ideal gas law.
Press: 1.013 [ENTERA]) .0224 (ENTER) 1 (ENTER) [¥] 273
You've entered standard conditions for p, v, n, and t,
Press: [ENTER] Select R as the unknown.
Resull: 8.311794872 ] /mole-K - (0.000083117)
Example: Calculate the volume of 12 moles of oxygen at standard
conditions. '
e (oo S0 (0 (0 (D
L: v==0. ny

12 p= pressure (standard conditions: 1.013 N/mz?)

v=volume (standard conditions: .0224 m3)
n=number of moles (standard conditions: 1)

R=universal gas constant

t=temperature (standard conditions: 273 Ky“"
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Solver methods

Solver mode has thrée methods for solving equations: Equation, Newton,
and Graphic. To change the solver method, press (B], then select the
desired method. :

Equation method:

The equation method is used when an exact solution can be found by simple
algebraic methods (rearranging the variables to solve for lhe unknown).
This is the default method. The previous temperature conversion and gas
law examples were solved by this method

Newton method

Fér'mqyé ‘complicqted equations, the Newton method will be used. This is a
numerical analysis method that uses an ilerative technique to approximate
the root, You must enter an initial estimate of the solution (START) and a
step size (STEP) that it uses to delermine successive estimates. [t continues
with this technique until the right and left sides of the equation are within
a giefinedyf(.)lgrance; ‘ )

“Calculatei the interest rate for a $5000 investment thal

-+ "Example: ! -
i b will'pay $20000 in 5 years: Use the equation s=p(1+i)™.
urPregg: i - it 1 (EQTN] (CL) : .. Clear the loaded equation.
Press: (andF): [A-LOCK] s = p- [ALPHA]- [[) 1 i &Y

w . ... [ALPHA)n [ENTER] Enter the equation.
Press; '~ 20000 (ENTER) 5000 [ENTER) (¥] 5 [ENTER)
o ) o ‘Enter the known variables.

by -
] ER N
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The calculator aulomatically switches to the Newton method, because

the equation cannot be solved using the equation method.

Press: 0 0.001(ENTER]
Set the Newton solver
o parameters. .

Newton solver
START=

: PR
STEP= '

8.001 .
Fress [ENTER]

Press:
Result: i=0.31950791

(A 32% retum!)

i=
8.31956791

RIGHT= -
288848,

LEFT= .
2P88pg,

Press [ENTER]

The resulting display shows (he solulion and the value of the right and ]é'f‘f
sides of the equation. The'RIGHT and LEFT values can be compared fo’
determinethe error in the solution. A large diffetence’in these values may:
indicate an asympiole or discontinuity in the function; in this case, specify
a slarting point that moves the calculation away frorh the'discontinuity 6t
asymptote. The RIGHT and LEFT values may alsodiffer if the solutioni‘is
actually a local minimum or maximum. The closer these‘are, 'the ‘more:
accurate the splution iy likely to be. If the difference is great, the solution
should not be considered accurale, If the error in the solution is large, set
the START valueé slightly below the displayed solution:and the STEP value
slightly above. This may yield a:more accurate answer, :

If the paramelers for Lhe Newton solver are too restrictive, you get the
error message ERROR 82 [Calculate]. For example, you will get this
error if the starling value is too far from the solution or if the step size is
tov small.
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Graphic method -

The Graphic solver plots the right and left.sides of the equation. If you
lack the information to estimate a good starting point for your function with
the:Newton solver, then you should start with the Graphic solver. A graph
of the ;function can. be- helpful for approximating multiple roots or
determining discontinuities, asymptotes, ot local minima and maxima.

You must enter the range (BEGIN and END) where this method will look for
a solution. If 4 'root is found; a blinking cursor indicates the solulion at the
intersection of the two functions; the root is also displayed at the bottom of
the screen. If you get the message No sglution in ranse, you should
enter another range to search for solutions. After yvou've found a solution,
you can use the ngncti(_)_;r_\ to view a. portion of a graph in more detail.
(For more informalion on this feature, refer to Chapter 4.)
~Example: '+ Determine how long it will take a ball tossed
e yértically in the airsat 10m/sec to reach 3m. Use the

- equation for planar motion 0.5gt2 +vt+dstarl=d, where g

Hou e s pravitational constant -9.8 m/s?, v is initial velocity,
Pt et d s distance, and@is time.,
Press: -~ K Clear the loaded equation.
Press;f‘-g,-_ oo MENU)(B) (B) .0 . . . Use the Graphic solver.
Press:’ 0.5 [ALPHA] g [x] (ALPHA) (zndr) T v

- [ALPHA] [2ndF] T (3] [2ndF) [A-LOCK] dslart = d
w0 [ENTER] - Enter the equation.
Press: @9.8[2]10%0@@3@
Enter the known variables,
. ‘ ‘ +i¢yvand solve for T, _
-+ Press:* ¢ .7t 0 (ENTER) 2 [ENTER] Set the range.
: e b Fooe .

- ]
doiaid P

‘|'Grarhic soiver |
 Varioble ranse
BEGIM=

; B,
END= " - ol
PE i e 24 ‘
Fress [ENTER]
Press: ENTER] ¢

Resulk; T=0.365436467
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B. 365436467

.. R IR Pyt R -Ri‘i -w:",;; ) H“"I‘_.L
Note: A discontinuous function may be regarded as a continuous function
to solve an equation

e

Equations with  multipie roots

The solver staps processing when it finds the fi rst solution for the equatjon.
If there are pther roots, you can change the solver parameters to search in a
different. range. For the Newton solver, you can change the START
parameter; for the Graphic solver, you can change the BEGIN and END
parameters, or if more than one solution is displayed on the screen, you can
jump to the other solutions. : o

a0

Example: - Find the second root of the above motion example.-

Press . @R guwR) ¥
Result: {b=1.675379859 T )

K

The solver menu

Besides selecting the sc;ive; method, [MENU Illet‘s 3}01,1 load, save, and délete
equalion files. Press [MENU and a menu similar to the followirg
appears: : : : :

i

NE o hms
Hise here
BHorbit
J[BEmo tidh
BElsas law
Hilioans
[!vEI temns

bl
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Loading equations

Before using an equation that you've saved, you must make it the active
equation in the calculator. To Joad an equation, press [MEND), select the
LOAD option (C); then highlight the desired equation and press (ENTER].
Press to confirm that you want to clear the old equalion and load
the new equation. If there are no equation files, the right side of the screen
will be empty. -

Saving equations

You can save equétibns-for future use, and set up an equation library of
frequently used equations. To save an equation, press {MENU}[D) (ENTER),
then enter a name for the equation (up to 14 characters) and press [ENTER).

Example: - Save the planar motion equation as mation.
Press: - [MENU] (D) [ENTER Select the SAVE funclion.

Press: motion [ALPHA] [ENTER) = Save motion.

Delefing equations

To remove an equation that you've saved, press [MENU], select the DEL
option (E), then select the desired equation. Press (ENTER) to confirm the

deletion, or press ta cancel. Equations listed below the deleted
equation will automatically move on the list.

The option menu |

The option menu lets you copy, move, and prinl equation files. See

Chapter 2 for more information on using OPTION].
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CHAPTER'S; - _
Getting Results

This chapter contains solved problems from a number of fields that
demonst@t%,ltgle power of your Sharp calculator.
- ‘q-“.f-‘[-—-:i:‘- i 'A.:;I_]E:\‘:"‘r‘i N :.,, RN .

T TP N SRR . ' 
Math- and-physics
B L N X I

Geosynchronous orbits

The orbitof a satellite about the earthis a geosynchronous orbit if the
period. of ithe orbit:matches the period of the earth's rotation. At what
distance _f;om the ¢enter of the earth can geosynchronous orbit occur?
The period of an orbit is described by the equation:
. i LS ;

TQ'—-”“GICI—I.‘?'

Period of orbit
 Gravitational constant (6.672 x 1011 NmZ2kg-2)
"!Mass of the earth (5.976 x 1024 kg)
z. Distance (radius$) between the
- satellite and the center of the earth
The earth rotates once ev'ér'jr 23 hours, 56 rriinutes, and 4.09 secdhds. Convert
this time to seconds:

o Presdie ! adi(gg) 23.560409
(DIHX) 60

ke

ol

Result: 86164.09  Thig is T.
Press: (STG)T  Store this in T.

Two of the numbers used in this equation only have three significant digits
after thesdecimalt point.- Select- scientific display format with three
decimal‘places, and-equation edit mode. -
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Press: [SETUP) (©) @ [ (&) (F) (1) (ENTER)
On the EL-9300, use the soiver to solve the equation forp. v % | .
Press: lzndF][sowEFa]m[ALPHAHzndF]T - ALPHA =

4 (ot W D ()
(ALPHA) g () [ALPHA m- ALPE) ' GF) 3 (ENER)

Select the graphic solver:

Press:  [MENU] (B) (3} b
-&% (2ndF) (RCL) T (ENTER] 6.672 [Exp) [(-}) 11 (ENTER] W o
Fos 5.976 [Exe) 24 [ENTER)

Position the cursor on 1 and press [ENTER] (ENTER] [ENTER) to solve for .
[t's safe to assume that the orbit is above the. sqrface of ;the earth (the
earth’s radius is approximately 6.378 x 105 meters), ‘but less than 10 times
that distance away. Set BEGIN to 6.378 x 10° and END to 6. 378 x 107

Press: 6.378 [Exp] 6 (ENTER) ‘ R T
i Lo 6378m7mm i YRR
Result: - 4.217EY ., The radius in metens A‘pt)ul:42 170 o
‘ kilometers from the cenler of Lhe earth. -« ., ... .

On the EL-9200, rearrange the equation to sotve for 13t ' "'

GMT?
= 4x?
Press: -. - (B8] 6.672(Exp] () 11 [x] 5976 Expl 24 (x] (2ndF |RCL| T
- PH04 REPEEDE
.Result: 7.498 ]:22 This is 13 )
I'ress: : 3I2ndFI v [2ndF] [ANS} [_NTER]
Result: 4217 EY  The radius i in meters.

Geosynchronous orbit occurs at a radius of 42,170, k:lometers frnm lhe center
of the earth.

Twinkle, twmkle little: siar

The apparent magnitude of a slar tells how, brlght It abpeérs The

apparent brightness of a star is determined by how far away the star js.and
the Tuminosity of the star.

Since stars are seen from different distances, their luminosities must be
standardized in order to be compared. This is done using a quantity called
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Getting Results

the absolute magnitude. The absolute magnitude of a star tells how bright
that star would appear if viewed from a distance of ten parsecs (about 32.6

light years}. If the absolute magnitude of two stars is known, the ratio of
the;r 1um1n051t1es ,15 S ‘

EE I B T 't

- ,,1&: s S logL—1=04 (M]."“MZ)

Where: M1 = the absolute magnitude of the
first star
‘ M3 = the absolute magnitude of the
. second star
L1 = the luminosity of the first star
Ly = the ]‘urn'inosity'of the second star

What is. the ratio of the sun's luminosity to that of a star having an
absolute magnitude of 2.89? '

Rearranging the above equation:
Lo -
- 140M-M2)
L
.- In this cabe; My =289, .
CPress Em-@--mmm
04 .[‘_(]48@ -
289 () [ERTER]

5. 807644175 ’_ The star is nearly six times as
' h1m|n0us as the sun.

A second star has only 0. 0003 lhe lmn111051ty nf the sun. What is its absolute

e Result:
[

In this case, L V'— 0. 0003
1

1’ress* ond 248 B0 (eg) -()OOO'% E 0.4 mm
ResulL " 13, 60719686
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Radioactive :decay L

. .. \ Lo o L LERAN
Carbon-14 (14(:) is a naturally occurring radioactive isotope of carbon, used,
in the carbon dating process. Because carbon-14 decays at a steady rate, it is
possible to determine the age of a once living spegimen by measuring the
remaining amount of "“C it contains..The mass of *“C cantained in a sample
changes according to (his equation: . -

M = My e“kt S

Where: M = mass of‘MC at time t
My = original mass of '4C
k = constant of decay :

(for 1C, k=12118x 10" year
t = elapsed time in years
Solving for t:
(M

b=——p

Write a program that asks for the starting and ending mass of. 1?f1C, and telis
you how old the specimen is. . ,-.. SRR

decay (ALPHA) [ENTER),. = o
(1) (2007 (COMMAND) () (2) (i)
‘ starting (SPACE) mass [ALPHA

- (209F) [ATOCK] start [ALPHA)(ERTER]: - = 1 ¢ & 1 . s £
(2ndF) {COMMAND | (1} [2noF) {[COMMAND) (A] (2) (ZrdF}
ending mass [ALPHA), [ENTER], . -
(2ndF] (ATOCK) end [ALPHA) {ENTER] o
time = (ALPHA) (T] (0 () ([ &)
(A-LOCK] end [ALBHA] %] [2ndF)} (ATOCK) start 8]

0 3] 1.2118[Bp) @) 4 |
(2ndF ) [COMMAND) time.
L

[A'LOCK] years [ALPHA)] [ENTER) -

(2ndF] [COMMAND) ' [A} [1): (ZrdF) (COMMAND) B
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The finished program should look like this:,

i . Print "startine mass

start” .
P Print:"ending mass: i
end

Y time=trlhiend start)) 1.2118E—4
Print time
Print “"uears

To run the program, press [FMENU (A], use 'the cursor keys to select the
program, and press (ENTER).

- The half-life of an element is the time required for half of the mass to

decay away. What is the half-life of (14C)?

Example:: . Use the‘progr_am to calculate the half-life of “C. Run

start=?

Press: 100

end=?
Press: :+ i .50 :
Result: 5719.980034 years.

i
oo

»
b

Exponential ' growth -
Exponential mathematics can often give unexpected results. The following
example illustrates this.

The town you live on relies on a certain resource for its existenge. For years
the town uses only one thousandth of the available resource évery year,
exactly the rate at which it is renewed.-Suddenly, the town begins growing
at a rate such that each year the town uses exactly twice as much of the
resolrée’as'it did the year before. |

How long will it take Lo use up the resource, and how long before then will
your towivniofice tie problem? - S

What yolt are concerned with is the amount of resource remaining. Before
the change in the amount used, you could write the amount remaining each
year as follows. (Far simplicity, set the “Starting amount of the resource
equal to 1.) '
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amaunt leff = 1000 100Q = ;i
Durmg the first year of growth the arpqy_pt us
previous year or two-thousandths of the tpta;
amount used is four thousgndths, ancl 50 forth

A&

can be Iepresen{ec] as:
IR ey

1000 1000
Now yse the graph lrace feature ;0 determine the amount of the resource

remaining over Lhe next few years.
Press: [SET UF] (E) [TV

Enter the above equation.

Press: 169 1 (4] 1000 (5) () 2 (&%) (W& (&) %) 1000
(RANGE) (MENU) (G] (5} (v 10 (ENTER) (7]

Petermine the x- mlercept,

g:l is twice that of the
n ;he second year the

rpount 1&,ft at yeqr@

amount left =

Press: (2hdF) (JUMR) (4)
Resuli: x=9.967226, Y—O

The resqurce would have been used up some time between the ninth and =
tenth years. i

Looking only at the first 5 years, the town’s people could be greatly misled |
about the amount of the resource left, and how’ ]on&, It w0u]d last.” Even at ‘
the start of the ninth year almost half of the resgurce would still exist.

Engineering . | |

Angle vs. percent grade

One street in your neighborhood was built on a 6% glade Another has a
slope of 3° . Which street is steeper?

The problem can be solved by converting either meagurement into the units

W
of the other and comparing the results. In thls case, convert the percent i
grade inlo deg,rees of angle. : : ¥

Grade equals rise over run. Percent grade is grade times 100 Notice that rise -
over run is the same as the sin of the angle.
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run =r

rise = y

sin (0)_1‘ rise
run
The equation is: .
S S ST RIS \‘..\:Sil_‘l(e) 60/0
or: 8 = sin” (0 06)

Make sure DEG is selected To convert a6% grade to deg;ret,b
Press: ﬁm . . F’ﬁENTEH (2ndF) {sih 1) 0.06 (ENTER)
Result: L 3 12768, - An degrees

The 6% grade can b unded 1o aEC’,.__ g angle It is the steeper sireet.

B ‘\)’fﬂﬁq Baides ity w35 vl
!

brger hér‘u;. Yedobarts wovins oy

Sfahshcs

School days ;
Mr. ng]e teaches math at the local hlgh school. He is giving his class a
long and difficult test to see who qualifies for an advanced math program
at the lpcal university. Since the test is so difficult, he has decided to score
using a standard Bell curve as follows: Anyone whose score is more than a
standard deviation above the class mean score automatically qualifies for
the advanced math program. Anyone who gets a score lower than a
standard deviation below the class mean is eliminated. Those who score

within a standard deviation of the mean will have o take another test to
qualify.
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The clasg scpres a;e as follows:

499 427 375 s00 27 T
487 425 371 201 198 ;
474 420 360 72 162
468 413 352 268 140
462 401 39 264 115
455 39 327 256 97
453 390 322 255 65
433 384 308 243 34
How many students qualify for the advanced program? How many are
eliminated?

Start by entering the data in statistics mode.
Press: - (=] 1 If the statistics memory isn’t empty clear it

([MENU] [D] (2] [ENTER) [ENTER]) and select smg,le
variable data (X)-

Press: 499 (ENTER) 487 (ERTER) 474 [‘ENTERI 468
(continue o enter all data items)
Now graph a histogram of the data and set limits at % plus and minus one

population standard deviation (ox) to see how many student qualify and
how many are dropped.

Pregs: m- mll (1) MATH}(E) (1)
MATH] | [ENTE ) '

MATH a (3] (ENTER)

arN) (A2 .

lns.mg_r.am is drawn,

E]

HE
I}

ﬁ
)
=X

;:r:-m
1=
fedf
1mH
T
C

Result:

~
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Change the range to get a clearer view of the data. Set Rdlt 1020, Bmin to
30, and Xiax to 520,

w10 (RANGE] 20 [ENTER] [»] [&] 30 [ENTER]
R P T 520IENTER| [EQTN] [ENTER),

Result ‘.2".- o

- Press:. .,

-]

Using [»] and (4] to look at the number of scores above and below the set
limits shows that seven students'qualify, and seven others are eliminated.

Fun cmd games

Pui‘ on the blie Tl oy

Mary ylslts the dentlst spenclmg exactly 23 minutes in his office. The bill
for Her v151t comes to $93 50 What is the dentISt’s equwalent wage per
hour? et 1§ - o B

Press: . (B8] [SET UP}(C) (1) [ENTER] 93.50 (=) 0.25 .
MATH @ ENTER : e
$224.40 an hour.

Result: 224 4
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The lottery

The state you Jive in has'two different lotteries. In-thei first, you must pick
six digits between 1 and 50, in any order. Inc the'second,’you have to pick five
digits between 1 and 35, but you must pick them in the correct order. Which
loltery gives you a better chance of winning?

In the fitst lottery, your chances of winning wilh one ticket are one in 50Cg:
A

Press: 50 (&) 6(ENTER)
Result: ]5890700 i

iy File - ' i
Your chances of winning t;lg  second Lgttggy,wjph one ticket are one in 35P5:

Press: 35 5
Result: 38955840, '

Your chances are better in the first lottery. = 't
Boxing

Cliff has built a small wooden. chest that measures Q%XS%X 12; Acustomer
comes into his shop one day, and asks if she could gét a similar box, on]yi
larger. What size box would Cliff have to build?

To get the size of the new box, multiply the dimensions of the existing box

by =. Before you start the calculation change the answer mode to mixed. .
Y3 g

Press (SETUP) (@) (2) (ENTER) s
54A, :"‘.-5 A:.;
(LAl AG) [0 6 (7)1 () 2
Result: Sé
Press: (LFEA) AR [0 8 (1) 1 (%) 2
5
Result: 105
Press: Afx] 12
Result: 15.

The new box's dimensions would be 8§1 x 10 gx 15.
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APPENDIX A: _.
Replacing the Batteries

The calculator uses two ‘types;of -batteries; 4 AAA batteries power the
calculator and screen, and in the EL-9300, a lithium: battery provides
‘backup power. With normal use, the AAA batteries last about 6 months (ot
140 houts), and the lithilim backup battery lasts'5 years.

Note: To prevei;t lés;o,f stored data, r'éplaceh‘denly one type of battery atl a
time. ¢ Py A .
When a.ppéhrs il Lhe ,'aiSpiay, replace the AAA batteries as follows:
Note: If you coﬁtinue ju‘.si.ngithé calculator after has been displayed,
power may not turn on after is pressed. When BACKUP BA’I?
- TERY LOW warning message appears on the EL-9300 after is
" pressed; replace‘the backup battery first.

Turn the calculator off by pressing (QFF]-
2. Turn over the calculator and locate the battery compartment cover.

3. Pull the éover out-a short distance until it stops, then lift the cover
off the calculator, as shown in this illustration:
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4. Carefully slide the AAA-battery plate to the Teft unfil it stops:

N R Ty SRS M e T R -

5. Lift off the plate and replace the’ battenes Be sure to orient-

the batterles as shown in"the above 111L15trat10n

'Cauhon for EL-9200: Once the'd AAA- battenes ‘are ouf: they Wit

should be replaced w1thm 1 minute to prevent loss of stored -
data,

6. Replace the plate and slide it to t[ixel-right:

st Sy maeve

g

2
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Replacing the Batterles

1
|

7. g{_g;é,lglqg,fthe.;]___n'a.t‘te_;ry'gombar,tment cover,

8 Press the reset button,’ The following message appears.

143 |PRESS LBL1-TO

If you' don Eseé the message lry again (repeat steps 1 to 7).

9, Press""_’ o '?"5‘

Cautlon Do not press (CO. Thls w1ll (_18:'11 all data.

10. Ad} "'!:'the>d15pl.alv contrast..

(Press (2ndF ] [OPTION) and press or [-] until the contrast is set
correctly.y

Note: For the EL-9200, if battery rep]acemmt
‘ took mére than 1 mmute in step,5, the
following message may appear when Bl amears s
*[ON] is'pressed. If this occurs;. press. Fr Ll te

!
“to initialize the calculator and clear all hﬁ@gﬁ%jﬂu

-:dat"\. : ”

Caleulaber j=
fEt i binliTed

x{g

Hll'l
F'\Jl_

On the EL 9300 when BACKUP BAT TE ERY LOW warning message
appears;: -after power is {urned on by- m bclng pressed replace the
battery as follows - :

Note: If you contmue usmd the calculator
after the backup b1ttery warning
message has been displayed,
power may not turn on and you risk

' losmg all of the'stored memory.

1, : 'Opeu the battery compartment
cover:following steps 1, 2 and
3 of the previous procedure.

Usmg a small Phillips screw-
' drwer unscrew and remove
‘tlie screw holding the backup
. .battew cover:
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3. - Carefully tilt the cover up: - ‘ C

4, Using a pen 6r the ‘sCréwdrive‘r as a lexféf;'ijt' the battery out of its
compattmenit: v : O

5. Replace the battery with an identical 3V lithium battery (CR2032
or equivalent). Make Sure that the plus (+) sign faces up.

6. Replace the battery cover and the screw.

7. Replace the battery compartment-cover.

A-4
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APPENDIX B; .
Error Messages

The folloWinE"i¢"a table ‘of commaon error messages and suggestions for

Error

Number, ., Error Message. .. . ..,

gt

Solution

oL"" T Veintax T

Pl

Ften St

02" Ealgulate

L T S LS e

Poodl s Troos smes
03 Hesting
] :fui
05 Dimension
¢ ’i 1 B
P, J s !
i RECI P 5 ¥
I} . .
Gl Mo :
07 NHa arsument
L N PO
08 Not rain [frdzo.

09 watr Hatbopair-I~1.
10 Line cver
TEFTERTH PR I

11 - i rali':unnot deletE

*'Use this manual 1o verify that you are

using the proper syntax for the function you
are trying to use.

Check that; you haven’t attempted to
"“divide by zero or make some other

calculation error.

Make sure your calculations have less than
14 numbers and 32 functions within sets of

-nested parentheses.

‘Check that the dimensions of all matrices
-being added, subtracted, and mulliplied

- .are compatible with each other. If you are

s+ trying to.set the dimension of a malrix,

. make sure that there is enough memory
Tavailable. - '

- Check that the faulty function has an
_argument.

' Check that every | is paired with a dx.
-Check that every [ is paired with a |.

o ‘Ei'[ua:tinn edit mode only: your equation has
. run off the. lop or the bottom of the screen.

You are trying to delete a function that
cannot be deleted.
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1 In the\syntax co]pmn <arg> isa number ora funchon that results in a
number, for example, 4, 543,and sm 35(c0s.12) are valid arguments.

f

APPENDIX c
Commcmd !ndex

The followmg table hbts all of the commandb in alphabellcal order.

,The apbre\rlahon <str> means a strmg of characters (a word or a letter).

Descnphon and !
keystrokes st ol -

Syntax.

Page

;.| Available in real mode onlky.

[MATH) [T] .:
'Integ;ate function: .- -
See also dx, =t

J’ri%g]‘ Jarg2, arg3, argd dx
argl, nrgZ arg3 and ‘argd are
expressions. - -

arglisa fumllon__.

arg2 is the initial value.
arg3 is the final value.

argd (optional) is the number of
subintervals. The calculator uses

100 if no subinterval is specified.

49

(aTH) (B) (@) i

Mean value af x data

Avanlnb[e in 2 rénl ‘mode’ only

(prev:ou:.ly entcred in stakistics
: "dee) g .

No arguments,

et

52

MATH) {5) (0

Mean value of y d'lta
#|{previousty entered in statistics
mode)

Avalhble in real mode only.

No arguments.

VL.
ol

(MATH) (E) (3)

statistics mode).
Available in real mode only.

Population standard deviation
| ofx data (previously entered in

No arguments.

Pl

52

ad

Ell

Population standard deviation
of y data (previously entered in
statistics mode).

Available in real mode only.

Nao argumenits.

53
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Command index

i (=} No arguments. 41
Displays . . i Yy g
P B & No arguments, o 74
Polar coordinate separator: A
Available only in complex
mode L N EH Y
= {ZndF) _ - 1] Ifargl =arg? Gotostr 101
[ALPA) (=] argl and arg? are expresmons.‘ e
Equal to. Available only while | gp-is a label. : "
editing a program.
< {zndF) _ [COMMAND) (€] =ha) TEargl’< g2 Gotosty™ T T 101"
Less than, argl and arg? are expressions. h
Available only while editing a |sirisa label,
program. E
R =T o [ o B e e oy Eyre
Less than or equal to. . argl and arg? are expressnons. '
Available only while echtmg a [sirisalabel. ., . ;
program. : i L
B (2ndF)} (COMMAND) (T [a). TEargl >= argZ Goto str 101
Greater than or equal to., argl and arg? are exprebsmhs.
Available only while edltmg a | stris a label. :
program. .
N (2ni) (o) [ & FargT > arg2 Gotostr | 101
Grealer than, argl and argZ are expressmns o
Available only while edlhng a |strisa label Coed
program. : S
* (2ndF) (COMMAND] (€] (8] Itarg? wrgZ Goifgsfr; 101
Nat equal to, ; argland arg? are expressiol .
Available only while echtmg a | str is a label. i
program. - o
-- (o] (Cotiians) (&) &) BT 102
Denoles the begmmng ofa : strisa stnm3 of chnra ers or
character string, . numbers, ;
Available only while editing a 2
program. vetd
i i
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Commend index

m (CommAND) [F] [COMMAND) [E} (7] (in stat
program, mode)

MATH] (E) E] (in matrix made)
Open bracket.

Used to reference matrix
elements and wilh the dim :
function.

3

Stlargi,ary2]
S5t isa stat program command,

argl canbel, 2or3( rcpresmts Xy
or Ww ).

arg2isa s.ard numbser,

alpha fargl, arg2]

alpha is a letter key representing
the matrix, .

argl is an expression for the row.

arg? is an expressioh for the
colamn.

66

1. % | (dE)] (COMMAND) m I F] [8] (instat | Stlargl,arg) 66
~ i | program mode) St is a stat program command.
: - (MATH] (E] [4) (“1 matrix mOdE) argl can be 1, 2or X represents xy
B Close brackat,,..;., or w,w).
! : Used to reference matnx argl is a card number,
i_ elements and with the d.lm alpha [argl, arg2) .
; funcnon . alphe is aletter key representing
N [ the matrix.
: ‘ arglis an expression for the row.
a ' arg?2 is an expression for the
£ . : colurnn,
@1 @ e | (D arg _ 4
§ J:Changesign.:, ... . . arg is an expression.
O 0w e 20
. i Left parenthesis. 4rg is an expression.
D (arg) _ 20
. Right parenthesis; .. . ary is an expression,
; argl +arg 5
: d. : urgl and 5rg2 are expressions.
1 j B argl - arg2 f"::_ 5
7| Subtract,” argl and arg? are expressions.
. E; o argl xargl . 5
T T Multiply” argl and arg2 are expressions,
G s e srgl = argd 5
e Divide" S argl and arg? are expressions.
G  |[EBEE L 10778 44
e e Exponentlal arg is an expressiqn.
H 3
! ! i
; !
¥ .
: -
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Command index Commuand Index
—— - e S e T -4 e — —— [
2ndF cs 10 § [EGTN]: R R Noarguments., 79
: Second fUITCthH : Gy ' 1 : i Displays current equation (m o :
Activates lhe yellow function { ... I N FE R T i : 5 graph mode) or displays i
marked above the next ke_y you ! P : "§ 7| statistics graph funétion, (1 ;T
press. . L d i statistics braph mode) :
[ALoCK (2ndF}{ATOCK) - R Noarguments. .. ..., | 10 " EdFleE®) {@ b (eE] arg - 44
., | Alpha lock. . -, - 1 R ‘E¥ponétitial tiaseé'; © T arg is an'expression. s -
Enlars blue alpha symbols ; - : - (2ndF) NS} No arguments. g
marked above the keys.untif you : In:erts keystrokes at cursor. b b &
i pregs . - S lacation.’ ‘
) ‘ b argl arg2 : — i e - e -
Eﬂction o : arg . an.d, b 32 i |48 ' [owp); | | o) (GOME) No arguments... 85
: - — T— 2 279 AIE2 are S S T Displays the]ump menu.j; .
= =0 C S argl {a7] ”"3’2” = 44 m 3 @)D e ivs vnys. | Noarguments. 74
Power. . __ | argland are? ard expr L : Inserts i (the imaginary : -
. N L - g - ° A
ALPHA o IR No arguments; - 10 | ' number) ‘
et *
; ¢ mode.
f | press. : . ; arg ‘ 44
. e . — - (In PR TRIY T SR n r 4
AUTO)" ﬂ AUITO e e No arguments. 86 Natural log. . . : ary is an expression.
ulo-scale C ' : . : — : - ”
Available only in graph and - . 'nrg ress | 4
stat graph made. : ... | Login base 10. i arg is an expression,
- H Ty [l
- < - s - e MAT] * Cedd mat afpha 63
YAl Y | T . argl [ay ) arg2 ST T Ml H A
. ath 4t ‘ o nrgl and RrgégarE'expreSSiloxis : 44 .1 w L B S— Recalls matrixl ™ 5 .| alpla is a letter key.
‘ — —= — — Noarguu;ents — ,_J - H = L Ycl)u don]t nead I:olpre.sa’ o
(B5) ) ’ ‘ s A g R ! : i b | hen selecting the:matrix, .
Sj‘izt:*{ characer to left of * s, el iy S B | ; LT R Avallable on]y iny malnx mode.
SOT. . T ! KL Ty . i .
1= T I Noarguments o o Toz = MATH [MAT ; i .N_u arguments. . 11
! e : FITRTIERES e [ = S . Dmpl'\ys‘ he math ﬁmctlons e
Clears current.calculation, In d ; ‘ meri, i
program mode, delstes entire 3 t . o :
program. [i statistics made; . A . sbicon. | Fumctions vary dependm&, en -
deletes entire card. S ‘ _ i — mode. -
o T Noarguments. T R E MENUJ ___ |. Nearguments. - - l12
Clears the current calculation. R . C
- T E—— [ S i g T T
ne o arg. - - A R Menu Variés dependmg o, mode B
sine, . arg i an expression. : : g 0 T
- T T ——— OFF [2ndF) (GFF) .+ | Noarguments. 2
cos s R arg .. T | '
L - : urns the calculator off,
' Inverse cosine. T arg is an expression.t! | - btlobl m_ t - - ! — Nmr — >
" R e T TRilor T n U iments. i
DEL] - ‘ L | Noarguments. " Ll e *
Deletes character at the cursor
position, . [ Col e .| Nearguments. - . 28
e EReR oz [EoER 1 ‘ oo d D plays the ol-mun menu.
Evaluates expression. arg is an expression. A O R AU
c4 . Sharp £L-9200 and EL-9300 Owner's Manyal " Sharp EL-9200 angl £L:9300 Owner’s Manual C-3




4
Commauand ndex " Commuand indsx
PLC.)T T ﬁ- T e _”_Tl'-_ .:_j i R .‘_ — :‘86;-:: . . - — éndF‘ : —LE‘.: e I_..._ T . arg , - v 44
Aifaﬁl:l);?eﬂoligl?; m?ﬁi mo'de e J B \ : | Inverse., . i ary’ is an expression.
— : S . URBELTETS S oo Zo0M o Select item. 84
QUIT : N’ arguments SR 181 7 T _ | Displays the zoom menu. - -
Leaves the current menuy, matnx, ‘ P 5 - e Available Unly in the graphmg
i orprogranj : : L R RN i : modes, :
SR g Y j e L ; T g
hi o Na argum?énts, o ' 7;6 i | SOLVER . No arguments, - 139
- j ; gﬁap hing range : fodi i ; Enters solver mode (EL—9'-"-00 onlyf -
15plays the range entry screen. S Lt ‘ : N il ) ‘
Available only in graph ancl beee e e o o B ¢ argumenls. 113
statistics graph modes.. + . ¢ ' ;{Il_: ' Lo S nters StaFISt]? = ——
mD | R N o T P . I i !
o Reealls the value from a . : aipha is a ]etter Ley ‘ :I Entera program mode. - -
‘ variable, g H (A . Noarguments, = . 75
You don’t need to pmbm S D N - | Enters graph mode. N :
when selecting the varjable N : ‘ (ZraF) (=) o : No arguments. 129
— m& _ _ Lo | ‘ ] T { | Enters statistics graph mode
SET UP [SET-UP] o Nos ts. e i) i R
Adjusls the. calculalor o e T 12; =¥ i i |.e . j Noargaments. . 3
) parameters, . P L ¢ | Bnters calculator mode,
o Displays the setup menu, , e :‘ ” T -}bin; o m @ @ - Z arg —bin i 55
& e Gm P S — @ o T——— S e ' 8 Changes to binary (base 2)., arg is an expression.
Sine - ; m‘g l::n express i ; _ ; Available only in nbase mode.
; me. ¢ ression., ! ; . T N KRR .
el T [EEe T - |ydect | EEOE S e 5
n - i : ; IRER ‘ "o ) Changes'ta decimal (base ]0) arg is an expression,
_ verse sine. ! arg isan expreasmn : i ' 1 B
— Y : e plm = . ; b Available only in nbase mode.
. -. (578} a1 L 37. 1 Taen T ' s e
. Stores a value in a variable. arg is an expression.” i { *des : C’TAW [Eﬁ_- ' . : dd.mm::s f}deg : 50
You don’t need to press (ALPHA) | alpha, isca. lefter. ke.y.. i : d;xarne%aib om sexagesina ‘to delmimss isan expression.
when selecting the vanable : ) . & e
name. ] § ol Available only in real mode. AN
T G 2] ¢ [ |EEDD N R B
Tangent. arg isan expresswn ' T Chm%& to degrees, rlmm"es and | arg is an expression. N
— : — A it ! 1 : seconds (sexagesimal) .
I-[iverée-ml t : argeas Aoy § 42 : i ] Available only in real mode
nve angent. : W - e e .
. i £ — :’%ﬁ.‘f.‘.‘.‘?ﬁ?‘?ﬁ?ss‘f’f‘ ~ Thez| (AT (©) (Do arg —hex 55
Enl X, [J T di h i : Changes to hexadeumal (bah.e arg is an expression.
r or T, depen mgont e ; { 16 :
caordinate mode. : : !5 A\zallab]e only in nbase mode; ;. |, - : :
Not available in matrix mode. h I s B - ‘
GE‘: 22p%e I mafrix mod 5 ,—}octgm,...m.m VaTHL.[B) (3) - arg —oct -, 55
e ‘ Semare root : J N g A i . ; Changes to uctal (bwsa. 8) arg isam expression. -
= ‘ oot : arg s an exprésdion. v 1 | , d Available only in nbase mode, -
® |G Do dm@ e - ~
Square. nrg is an expressmn o ; )
C-6 Sharp EL-9200 and EL-9300 Qwner’s Manua| f sharp EL-9200 and EL-9300 Owner's Manuai c-7



Commauand Index

+re’

MR EE .

-Changes to polar coordinates.

Caleulator dlsplays r, Bis:
stored in the 8 memory.

arg] arg2 =@t

argl and arg? are expresslom.

i

i

51

Command Index

.dbs 3§

-Absolute value,

abs arg

arg is an expression.

46

ALL DATA

(MEND] (D] (2}

Deletes all statistics data.
: (2ndF}(GRTION] (E] (4). {[2ndF]) :

(GFToN] (B) (3] "for EL-9200) |

Deletes all statistics and matnx
date.

No arguments.

‘ALL GRPH

(Zndt) [QPTON) (B) (1)
Deletes all' graphfiles.

No arguments.

‘ALL MEM,

-

(2ndF)[SFTION] (E) (5] ([2rgF
(E1(4] for EL-9200) :

Deletes all files and all data.

N argaments.

ALL PROG -

(2ndF] [CFTCN) (E)(2)

Deletes all pro'grzin{ files. '

No arguments.

| ALL sQLy

(EL-9300 only) ‘
Deletes all solver files.

No argumc;:-nt:s.

E0

| Logical AND operation. |

Available only in nibase mode.

argl and arg?
argl and arg2 are expressions.

56

EnoF)[ANS) T

Most recent answer.

No arguments.

E T

38

'aNY CARD

N &) )

Goes to specified card.
Available only m stahshca
mode,

Enter card number,

123

arg

B

(MATH] (E] (5)

Returns the argument,

Available only in complex :
mode. :

arg arg

arg i8 a complex exprogsion,

o

74

xy (MATH] (D) (3] argl, arg? —xy. ! 51
Changes to rectangular argl and erg? are expressiofs.
coordinates. : T -

i Caiculator dlqplayb x;y i
) stored in the Y memory. S
Available only in real mode. s

a o ‘ No arguments. ! 53
First coefficient of linear - : ERRE
regression (y-intercept). o : ‘

. Available only in real mode. i Leba
a+bi Noarguménts.” """ 133 -
: Selects a linear regression 2
graph. '
: Available only statistics graph
i made. : :

. *e*bx“ Eeag o e = EEEw
Selécts an exponential’ regrebmon L o o
graph. )

"Available only statisticy gpph : :
: mode.” ; < i

a+b¥ing | EAEIDE" Noargiments. "] 133

‘ Seletts a loganthrmc regrcsmon" SR ; N
graph. i :
Available only statistics graph !

: mode.
a+b*logk | Bl (B & i Ne argimiens:’ 133

- Selects a logarithmic bage 10 (B N
regrassion graph. , .
Available only statistics graph : d
mode. e 1 S PR

a*%th | e EE Noargaments, ] 183 .
Selects a power regression ! S i :
graph. : o
Available only statistics braph : o

. mode. - i -
a+rbxr=1 | b)) (F) @ Noarguments. | 133
Selects an inverse regreasmn
“graph.
Available only statistics graph
mode.
C-8
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Auto |

[2ndf] (COMMANBL D) @], 1

Selects a Y range and performs .

the specified graph command.
Available only in real and stat
programs.

auto graph commiand

graph compnand is Graph,
DotGraph, Fill, or any statistics
graph command.

96

TEe

Magnifies the grapb . _
Available only in graph mode.

No argﬁﬁnehts.

| @@

Second Loefhment of linear
regression (slope).
Available only in real mode.

Nuo arguments.

Sharp EL-2200 and EL-9300 Owner's Manual
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Cormmand Inclex

Command Index

EF Fn @

Clears the graph.

Available only in graphmg and :
. statistics graph mode. .

No arguments.

86

(C1rG

(2ndF) (COMMAND) (€] (2] °

“| Clear’s gtaphics screen (doesn t

affect text or change d1splay
maodes), . - ;
Available only in program {
mode.” . e

No arguments,

97

ey

‘m—lm

Clears graphics screen (doebn t
affect text or change dtsplay
modes). .

Available only in-program
mode.. - L .

No arguments.

97

CHPLY

i
B

(SETR [

Selects polar or rectangular
complex coordinates.

Select itemn.

27

CﬁMP%EK

MEND) () (1)

Enters complex mode to perform
calculations with complex ;

.numbers.

Ne arguments.

40

cond |

q
H
i

MATH) (E] &)

Returns the complex conjugate.

Available nn[y in complex
mode. -

conj arg
arg is a complex expression,

74

Connect

s
A
H

(MEND) () (1}
Draws a vector graph.
Available only in graph mode

No arguments.

83

COORD

g

[EETUR) [B)

Selects coordinate system. !

Select item.

24

capy

;

Capies file, :

Available in program, solver,

and graph modes.,

Select item,

29

cosh ®
;

MR EE -

Hyperbolic cosine.

cosharg
arg is an expression,

cosh!

(vATH) B} (5)

Inverse hyperbolic cosine,

coshel arg .
arg 15 an expressmn.

43

B.C. (2ndF){E2] (@) ' Noarguments. " 134
Draws a box chart from current b
statistical data. ‘ :

Available only in btahsllc:: e s
graph mode. :

B.L. (erdF) (2] (B] JI ; 130
Draws a broken line chart from :
current statistical data, ‘ :

Available only in statlslu:.&. i
: graph mode. s

B.VER {EnaF) (GFTiON) () fENTEHi. : 35
Verifies that the data on a | : !
cagsette lape matches calculator '
dala after a back- -up. (EL-9300
only.) )

' BEUP (2ndF) (GPTION] (&] [ERTER] @ No argiments. | R 7
Backs up data to a cassette ‘ : :
recorder or another calculator.

{EL-9300 only.) '

BOX () No argiuments.. 84
Draws a box that becomes the .
new view window,

Available only in graph mode. L
BRHCH = | oD COMMBRDIE) | Select item 7 -
Displays program branching’
commands, ¢
Available in program mode ¢
only. : )

C.F. (20aF) (=] () Noargiments.” "7 131
Draws a cumulalive frequency o C
chart from current bhtmlual
data.

Available only in StatlStICS "
graph mode, .

C.P. MEND) (B No argumenis.? '~ 1T ] 136
Displays the process capablhty EAREH I -
variables, -~ ol
Available only in statistics
graph mode. ) )

CALE * No arguments, 1. A5
Displays the calculus menu ST
Available only in real 1nd
graph mode.

¥
C-10 Shano EL-9200 and EL-9300 Owner's Manual

CTRST

Adjusts the display contrast.

Press the plus key to darken the
screen or the minus key to lighten
it

28

Sharp EL:9200 and EL-9300 Owner's Manual

C-1




Command Index

Data G Datalargl, arg2/arg3). "} " [ 97.17]
Enters a new stalistical data argl, argZ, and arg3 are.
point in the next available card. expressions. . .
Available only in stat programs. | argl is an expressmn repreaentmg
o X H
arg? ig an ophona] expreasmn
representing y or w,
arg3 is an optional expre:.blon
representing w,
The argumenis must be conalstent
with the selected statistics mode.
drdx MH GO Tl d/adargl, arg2, argd)” T
Derivative function. Avaﬂable argl, argl, and arg3 are
only in real mode. expressions.
argl is a functien.
arg2 is x, the value to mlculate )
the” derivative. " it
arg3 is Ax, the change inx. !
Decimal | GER] (@0 No arguments. 26
T Displays fractional resulls as Ciin
decimal riumbers. ‘ e,
DEFLT (FANGE] (MENU) (A} E Select item: 83
Selects the predefined default . N
range for functions. . IR . i
Available only in graph mode ; e ?
Des EE) 8 0 No arguments.” 71
Sets degrees as the angular
deE yor
DEL ° (MENU] (D] (program mode) Select jtem. .. a1
Deletes program. - : ]
[MEND] (&) {graph mode) : Lo
Deletes graph. i
(MEND) (D) {statistics mude) ) : —
Deletes cards or all' statistids
data. )
det [MaTH] (] () . det mat alp ha _ : 67 .
‘ Determinant of a square matrix. | alpha is a letter key. © .\ j e
Ava;]ablt only in Imlrlx mode. X
-] - S = r—
. ;
i S o
C-12 Sharp EL-9200 and EL-9300 Owner's Manual

4
Commanicd Index
din:{  |(EBEER . ‘ dim alpha [arg1, arg?] 66
. I Sléts the dimensions of a malrix. alpha is a letter key representing
! Youi don't need to press ‘the malrix,
; when selecting the matrix. r argl is an expression for the row.
: Available only in matrix mode. arg? is an expression for the
: See also [and]. : column.
DIREEETM | (endf) (PLGT) (@) o) "Enter points, . 6
g () FLon) @ (@
Accepts coordinates to plot a
B point or a line, ! :
DisPG (2ncF] (COMMAND) (E] () No arguments. 97
© g | Shows the graphics screen. : '
- 1 Available only while edltmg 2
i Program.
DisrT | @ conmd) @1 6 No arguments. 97
oo L Shows: the text screen. | o .
' 5 Available only while Ldmng a
5 program.
Dot }' (MEND} (T} (3) - No arguments. 85
*y | Praws a dot graph R
4 Adailable only in graph mode .
DotGrarh /| [Zndr) [EOMMAND] (ComMAND) [©) 3 DotGraph funcl, func?, funca, g7
f Draws a non—comected dot futrrcd
| graph: Tr Juncl is the function to grapi.
f Available only while edmng a | funcg, fined, and funcd are
i | real prognm .| vplional additional functions to
H 1 graph.”
DRG ,. ‘ _ Select item. 21
i '| Selects angular unit settings. ‘
dr ‘1‘ 1 a8 @ argl, arg?, argd, argd dx 50
I Marks the end of an mtt_;,rat]on argl, argZ erg3 and argd are
tEe equation. - d expressions.
Sg.q also _ argl is a function.
“Available only in real mede. arg2 js the initial value,
: s ¢ arg3 is the final value,
o = | arg4 (optional) is the number of
. ! : subintervals. The caleulator uses
SRRRTLT L 10Hif no subinterval is specified.
EDIT . .« {8 (Blvd7 e vt f Select {tem.. . 74
! * |'Edits program.™ 1§
Selects edit mode.
Shaip £L-9200 and EL-9300 Owner's Manual C-13




Command Index

Endd {2ndF) (COMMARD] (4] (8) - Noarguments.| 1.7 7 1 98"
Marks the end of a prog—r_am h
Available only wh:le edltmg a. R .
program. - X Ces .
Eng GER) E) @ " V| Noarguments™ * T 22
Selects engineering notation. TR
ERUAT 10N m No argliments:” 17 25 1
Selects equation solver. : BEE T
Available only in solver made. i
EmE O
Selects equation edit made, ! ;
ExP s G @ | seleetitem. |84
Selects the predefined range for o 1
exponential functions. ! .
s Available only in graph mude : . - o
FACTOR (ZooM} (3) Enter ¥ and ¥ factors,” " | a5
Sets zoom factor. i o v
Available only in graph mode : i -
Fill (&ear) (COMIAD) () @) Bill funel func? | o8
Draws graph and fills the space fxmcl l5 the funct.lon to fill below
betsveen two functions. i fuunc? is the functlcn to, ﬁll above
Available only while edltmg a I
; prograim. T i
FILL' e @ E * No arguments. - il 88 |
o Selects the fill Gptil)l'lb B s o :
Availible only’in reghngular |
graph mode. o - .
FIRST M EO Noarguments. ; ' 122"
‘ Goes to the first statistics card. U e e
Available only in ‘-t‘tllbthb L sk
mode. W I
Fix EETCE; [€) @) T No arguments. - 27
Selects fixed pomt dlhplay :
Float Pt |ELAIEH | No arguments. ? 22
' Selects ﬂmtmg point display.
trart o @ @) T |fpartarg 3 16
Fractional part. arg is an expression !
FREE [2ndF) (PLOT] (B] (2] Use Lhe arrow keysth mave the | 8445
(zndE) (PLOT) © @ cursor. Press m to drzmﬂ' a
Draws points or lines ona graph point i
uwmg the cursor. '
C-14 Sharp EL-9200 and EL-9300 Owner’s Manua!

Command indax

s reonnieany

[EETUF] . ;

Displays notation menu.

Select item.

FER

22

(2acF) {COMMAND] (8] (&) -

Draws a box chart from curréent
statistical data. Statistics mod‘e
myst be either XY or XYW, |

stat program,

Available onlty while cdntmg a-

No arguments.

98

1 (2ndF) (COMMARD) (G (]

Draws a broken-line chart from
current statistical data.

Available only while edmng a
stat program.

No arguments.

98

(Ear) (CominD) (5]

Draws a cumulative frequency

-|-chart from current statmhcal

data

i stat program.

Avallable only while edlhng a"

No arguments,

98

s e

SRR

m (COMMAND] {H] (2}
Diaws the best fit expaonential
regression curve from cun-cnt
statistical- data. !
Statlstlcs mode mustbe )(Y or-
XYW BT

: Available only whﬂe ed:tmg a
stat program.

No arguments.

99

GEHIST)

(23dF) (COMMARD] (B] (0
Draws a luatogram from current'
‘statistical - data:—

“Available only ‘while edltmg a
stat program. {

N_n arguments.

99

*(2ndF) (COMMANRD] B .
Draws the best fit inverse '
; regression curve from current
‘skalistical data.

Statistics mode must be XY or

| XYw. C

Avalhblc only while echtmg a

stat program.

‘No arguments.

i

99




Cornmand index

G(line) @ Noarguments. "y, 770" 99
Draws the best fit linear : i
regreqsmnlme from current 4 '- - 3
. i -
) statistical data, :
; | statistics mode must be XY or ) o
o P, | N
t Available only while edltmg a i
stat programn. ' i
G(lnd (2ndF) (COMMAND) {H] (3] ; . N T
Draws the best fit natural ; o s
loganthmm regrebston line ﬁ'om , . "
current statistical data. |
Statistics mode must be XY or ! :
XYW, ;
Available only wh1le editing a : ' ; i *
stat program. : i
G(logd [EndF) (CCHMANG) (B} E] I Noarguments.” ™" "7 "7 99
Draws the best fit logarithmic N i
regression auarve from current L
statistical data. o
Il ' g '
Statistics mode must e XY or : ! N e
XYW. | . T
Available only while ed;tmg a L ;
: stat program. oo 4
GCN.D. > | GooF) (oM (@ (@ Noarguments. = 1 1100 -
4 Draws a normal distriby tion fl ‘
: curve from current statmt;cal T
; data. RS R
; Available only while edrtmg a s
stat program. oo S
G{RoOWD (2ndF) [COMMANG) (H} (8] | No arguments. 100
. e b - b - - d § R T . i
Draws the best fit power ) i :
: regression curve from,current - _ e
; statistical data, : : ' i g
; Statistics mode must be XY g or o
' XYW, ]
; ;| Available only while edmng a U
: stat program. ‘ ! e
G(S.0.> | [2dF) COMMAND) &) @) No arguments. N BT
| Draws a scatter diagram from T ?
'} current statiskical data. 5 W
Statistics mode must be XY or
XYW,
Available only while editing a
stat program.
C-16 Shoip EL-9200 and EL-9300 Owner’s Manual
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1 [Gosub [ (Em comarnl @ @, Combstr 100
of o ‘Calls the-specified submuune str is the label that marks the
‘ g i | Available ,only while edltmg a | subroutine. .
i program. :
See also Label and Return.
] Goto (2ndF) (COMMAND] (B] (2] Gota str : 100
E Jumps to the specified labe]. sir is the label that marks the
; _ ‘Available only ; while Edltl['lg a_ | locabion to goto.
o T program. . do
See also Label and If
: GRAPH (ZndF} (COMMAND] (D) . Select item.. 100
] ol D15p1ay5 graphmg program K
: e | commands, . Graph fincl, func2, func3, funcd
E { Available only Whﬂe edlth | funclis the function to graph,
; | real or stat prograim. Jume, func3, and fincd are
4 i '| (20dF) (COMMAND) (5] (53 | opticnal additional functions to
] : Draws a graph. : graph.
] ; Avallable only while editing a [
{ i real program. ‘
B GR;:]PH (MENU] (B) Bala - o | Noarguments. 143
| Selects the _graphic method for .
solving equations, . .
| Available only. in :solver mode o
|EOEI@ 7T | Noargamens. 129
I Draws a histogram of the " Yl e e
| current statistics data.
m m @ - Select jtem.. .. 84
; Selécts the predefined range for L
1 hyperbolic trigonometric | .
farictions” + L i .
] | Available only in graph mode. P
MATH) (B @ e 5o | No arguments, B2
b Inserts'i (the imaginary '
| ! 11umber) ;
; Ava;]able only in wmplex
| sy mode, - oo ‘
1¢° 7} (EndF] [COMMAND] m BE If conditional expression Gotosir | 101
! | Conditional branch, - ) condifional éxpressiou ‘containg
i ] H See ujso <, 3, <m, = R, = and tests such as <, », = and 50 on.
iy i Gota. - R Geto is the only_cnmmand that
: T can follow an If statement.
: sir is the label that marks the
C location to go to,
C-17
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Command Index

imoge

(MATH) (E] (&)
Imaginary: portion..

Available only in complex i
mode. 3

See also real.

image g
Ty "

o 1.
arg isa compleag exprassmn i

ora

1?4 PR

Commoand lndex

IteEroF

[SETCF) (3] @)
Displays fractional results ‘as
improper fraction. :

N argiind énts)” "

26 .

Line:!

(Zad) (COMVAND) (@ D -

Draws line frorm coordinates.

X1y1 o xa ya ' J
Available only while edjtmg
real and stat program§,- ¢

Line argl, arg?, arg3, argd .
argl, arg?, arg3d, and argd are

expressions for the coordinates x;,

Y1 %3 ard ¥y, respectively-

87

IN

(ZooM) (8
Magnifies graph.

Available only in the graphmg
modes,

No argumeénts.

LINK |

Y

]

Sends data to or receives
information from a cassette {
recorder or another calculat?r
(EL-9300 only) :

Noarguments, |

o9
(%]

LIST :

IHEQ

(2ngF] {COMMAND) (€ ’
Displays program inequality
commands,

Availables in program made
omly. :

Selact item.

{2agF] (CPTION] [F] @)

Prints a file.
Available in program, graph

and solver modé, (EL-9300 only)

Select item.

e

33

Input

o) (Comin) )
Input number.

Available only while edltmg a
program.

Input str R

str is a local or global var:able R

‘»{ i

int

MATH) (2) (2)

Integer value

intarg
1.2rg is'an expression.

LOAD

) ()

‘Retrieyes prevmusly saved i

graph.
Available only in graph mode

(MEND] [C)

‘Retrieves prevmusly savedu

equation.
Available only in solver mode._

Select item -

34

147

INTERSEC | (2]

(2hdF) (TOMP) (R) (1] °
Move lo the intersection of two
functions. B

Ava;lable only in graph mode '

B

Nob argurients. !

oo

BH N e

Displays memory usage. !

No arguments.

28

irart

{MaTH) (&) &

Integer part. *

| ipart arg ©

‘HASK. OFF

;
i

"Dispiay card, then prc&.s

€@ .
Un asks a stahshcs q.iata card

Avaﬂable on]y m statmhcs
mode.: -

‘Noarguments.

123

Label

(2ndF) (COMMAND) (B) [1)
Marks a destination pomt Eor
branch statements. .

Available anly while Edltl[‘li., a
program.

See also Goto, Gosub, and IF,

arg is an expressmn S

| Label str T

stris a smng of up o’ ten (e:ght
for EL~9200) ’characters

K o1

Disphy card then press

ElaN i

Masks a statistics data Lﬂl‘d

Available only in statistics,
mode. :

Ng arguments.

123

LAST’

(MEND] (8] (2) "

Goes to the last statistics card

Available ‘only in statlshcs
made, ;

Noarguments.. - ‘
T S T

7

‘mat

(MATH) (E] (1

Recalls matrix. - -

You don't need to press
when selecting the matrix.-; -

Available only in matrix méde.

mat alphu -
rzlphr.' isa letter key.

65

LIMIT

T

(MEND) (&)

Sets limit on ;,tatlstics graph

Available only in stahstu:e;
graph mode.

Select jtemn.

136

MATRIX

FERY A1 @)
Enters matrix modé to definé |
matrix elements and perform

.| matrix ealculations.

No arguments.

40
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Commuond Index

MAK

(o) OOME] @) (3) |
Jump to the maximum of a . |
function. ... o

Availahle only in graph mode

No arguments;.

85..f

‘mel

MAHI@E . .
Modify function; replaces the
stored value with the d;sp]ayed
value.

' value mdf

v 7

MIH®

(2ndF} (JUMF] (&) @

Jump to the minimum of a
Function.

Available only in graph mode

H

Mized

[SETUP) (8] (3}

Displays fractional results és
mixed numbers.

MOVE

(208 (oPTion) (0

Moves a file.

Available only in graph,
program, and solver modes.

]

(B (&
Number of observations |

{previoushy enterud in btaubhcs
mode).

Available only in real mode

t
1
13
ot
1
H
i
-

wnl

[MaTH) (&) (5}

Factorial.

g o

arg is an expression that :

NBASE

(MENU] (4] [2) o

Enters nbase mode to perform. .

calculations in base 2, base §, 11 ."""

base 10, or base 16. Use m
@] to set the base; E

Available only in calculatmn
mode, :

7
evaluates t6-a positive 1ntééer
Noarguments"“ B T

d
£

MAH AE 0
Calculale the number of,-
combinations (the number of:
different groups of r items that ™
can be made out of iy objects).’

et

argl Carg2 7T
argl and arg2 are expreamonb

arg] is n, the number of tutal
items.:

want in lig 9ma1]er group
nand rrmst be mtegcrs )

arg2:is r, the number of 1tem5 you

47 ‘-.'Hn“

C-20
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i

(20E) (5) (@ - R
Drawsa normal d.lSLnbuthn
graph from current statlshcal
d

lable only in statlsncs
.graphmnde o S

No argurnents.

131

pEmE@E
Logical negate operation. |
Avajlable only in nbase mode.

reg arg
arg is an expression.

58

EQ-

oo ot
Nesw program. ‘

No arguments.

91

HENT

N

MO EE .

Selects the newton method for
solvmg equations.

Available only in solver mode.

No arguments,

143

ot

T B 1
Loglcal NOT operation.
‘Available only in nbase mode.

not arg

arg is FOESLORE,
:an gXpress ieit)

| nPF.

EMAE TR ST T M I

MATR) (B} (3} .

Calculate the m:mber of
permutatnons (the number of
different arrangements of riitems
that can be made outof n
objects)

E I-'. | N

argl P arg?
argl and arg? are expressions.

arglis n, the number of tohl
items. ©

arg2is r, the number of items you
want in the smaller group.
nand roust be integers,

47

m..,_{jﬁ.
Turns Off the limits.

‘Available only in statistics
“gtaph mode. .

No arguments, ,

136

[i(ERD) (E) (ENTER)

Jhunction.

Avaﬂable 6n1y in statlstu:s
lgraph mode. v

splays, t!u. OMEGA cunverswn _

No arguments. |

137

{(MEND} () [2)

wTums on the hl’l‘lltb

Avallab]e only i btatihliCB
graph mode.

Noarguments.

| ONE' T

(MER @@ T
‘Deletes one data card. .

Available anly in stalistics
mode )

Noarguments.

Sharp EL-9200 and EL-9300 Owner’s Manua!
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Command index Command Index
ONE. L INE @ Noargaments: 11 " 5 1 T a5 v N N N No rgaments. 7
Selects one line edit mode, ; T .Generates a random number:
or : GI8] argl orargs T 57 ! V('between Oand 1},
Logical OR aperation. nrgl and argZ are expressmns Ranse (endF) (COMMAND) (0} (3] -range argl, arg2, arg3, “"3"4 args, 1103
Available only in nbase mode. : : ; Sets range f for the graphing arg6, arg?
. : - — - ‘screen, b i argl, arg?, and nrg3 are
ouT & ; No argumerits., . : 83 .., 5 Available only while edltli'lg expressions for xmin, xmax, and
Reduces graph. ! ! ' N : real and stat programs. | xscale, fébPECtWeIY
Available only in graphmg H ] b ; arg4, arg5, and arg6 are
- .Imodes — i i ity g ; ; expressions for ymin, ymux, and
Plot (EndF) [COMMAND] m@@ ‘ ‘Plot argi, argz o 1 109 T S o yscale, respectively. The yrange
i | Flots point at coordinates Xy, argl and arg2? are'_ kpre -mns for : S s required even if the Auto
E Available only while editing the coordinates x! and ARFEE Pl Graph function is used.
: real and stat programs, | respe:hvely T R » arg7 is an oplicnal expression for
k - G . r i _ L B the number of data points for
‘ - T - - i . ; tatistics graphs.
PLOT! - 7] Seledt item > : i _ 5 g
Lo Plats points on a graph. : §oaivy 86 real ) ! 1 . real arg 74
:Avallable only in graphmg . i : _‘Real portion.. ...~ o arg is a complex expression,
mades. . . ; _ Available only in complex
PLOT] -(MEND) (T) Select item. 7 ‘88 .. i ?ﬁde} :
Selects connected or dot graphs. ‘ ce fise image.
| :Available only in graph mode. . SRR 1 REAL. No arguments. 40
; " [REND) - " T e T — i 5 Enters real mode to perform
PLOTZ2 (MEND) (@) Sen’?“.”‘f’“l:‘ A 88 4 ! o calculations with real numbers, -
‘Selects sequential or OEpUALET
: simultanedus graphs. RECIY “(2naF) {opTioN'] [G] (ENTER) . Np arguments. a4
: P =, ) { ' Received data into the current
r -Ava_.ﬂab]e only in gra:lp‘h mode. TR R i ; mode from a cassette recorder or
POWNER ) Select item.” " T TR ] i § Wi [ another caleulator. Diata must be
‘ Selects the predefined range for e ‘ : : ‘. saved and loaded in the same’
; pawer functions. 4 ¢ maode: (EL-9300 only.)’
o Available only'in graph made. e _ o (MATH) (&) Select item, 53
Print [2ndF] [COMMAND) (&) ) . Print "sgre: 074 T Q| ‘ Dlsphys regre:mon V1r1ables
i Prmt.s characters, wi L strisa stnng BF charact ; ™ e Avallable cmly in real mode et
Available only while edlhng a | Print arg _ o i1 ’ | m @ ) . : . . 120
; program. arg is ari expression, ' : ‘Displays regression values : No arguments. '
PRI.HT [EndF) [OFTIOR] m - : © 7 | Select jtem. 30 | Available only in bt‘lhbtics
; Sends information to printer. ‘ : S , . graph mdde.” " " L
FROG] | () (Coma) () Select itgmy, " 2 ; REG. - .. | [kl (= (E).. Select itemn. 133
: Lists programming commands. ) y ; X Co Djsplays regre
v @ (@ G [ Nomgamens, T e o ,
Correlation coefficient. ' ! : : Ei
Available in real mode only. . ' 4
Rad @ No arguments, 49
Selects radians. g
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Command Index

Comrﬁand Index

REG. G (1N _ Select item, ' .71 99 -
: Displays program regression ‘ ’ ;
graphipg commands, !
Availables in stal program 0 o
modeonly T :
RESTRE = | [2ndF] [OFTioN) ©) [ENTEFll . | No arguments. 35
: Restores a bacL—up from tape e LR
1 (EL-9300 only.) : IR 9 P N
Tape interface must be - o
conriected.
Rem [259F] [COMMANG) (2) {El Remn st 103
Remarks sty is an expression.
The Rem btatement h'ls no gffiect
.an program opemtmn i
Available only. while! ed%!mg a _ . .
program. TN i .
Return | [2odf) (CoMMARD) (E) (3 . Noarguments.. | . | 108
Ends subroutine and resum& '
operation at the line followmg
the Gosub statement that called
Lhe subroutine.
Available onlty while cdlhng a "
program. : i
row m.p. | (M&TH @ @ F L [owme (argl, alpha, Wa‘z argd) [ 71.
‘ Multiplies row by scalar, addb “['argl is an expressmn fo: the T
to second row and stores result in | multiplier, :
second row, alpha is a lelter key representing
Available only in matrix mode. - the matrix, "
G argZ is an expre:,smn for the fiest
TOW.
argB is an expre_sswn f0r the
i 'second row,
row mult aE - ! row mult(zryl] alpha frgZ) 7()
: Multiplies row by scalar. arg] is an expressmn ftJr lhe
Available only in matrix mode. | mujtiplier. -7~ L
ulpha is a lettsd 'ey ‘ epresenting
i the matrix. .

' : arg2 is an expression for the vow, | 13
rou Flus | A0 B @ U [rowpiBtpn et args |60
. Adds two rows and stores r@ult alpha-is‘a ]ettex: key repre%ntmg

in second row.. .| the mateix, "
Available only in rmtnx mode argl is an expression For thL first
row.
arg? is an expression for the
second row.
C-24
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"ATH) (] (@ g row swap{alpha, nrgl, arg2) 68
! ‘Switches two rows of rnatrlx i) alpha.is a letter key reprebentmg
; .Available only in matrix mode. | the.matrix. ..
i ! ) : 1 ‘argl is an expression for arow.
; N i | arg? is an expression for a row.
"RUN & BE@ER # ‘ Selelc‘t item. 01
: . Runs program. : ) :
R EEUR) BV (@ ! | Noarguments. 24
;, Sets polar c coordmate:, n graph
.~ E. p—— mOde. T
R | |EBOE Noarguments. 27
§ Sets polar coordinates in
. }‘ - - eomplex mode.:
S.ALL . | (ner) (@PTION) (&) (eNTER)| No arguments: Yl
T "Sends all data from the current i
: made to a cassette recorder Or
i another calculator. (EL—9300
N only)
savE!, | e @ No arguments. 89
} Saves graph function. - ‘ e
:‘ Available. only_in graph mode _
] WD) () o 147
oo | SaAVES equatlou o
: s | Available only in solver modc
L | e oo @ EE @ "
gt Saves files tg'a cassette. .
E :w - e "Select item, 136
3 Displays scale,
1 ... | Available only m btallbthS
£ 8| 'aph mode, "
SCREEN™1-| (220) OPTom () 1 Noarguments. |32
v | Selects normal printout, (E[..- .
: ; 9300 only) -
SCREEN#2 | P [OPToN) (A @ | No arguments. 3z
Selects mdewayb pnntout (EL-
o T 19300 only) : .
SCRHN (MEND) (&) - - Select item. 88
3 ]um ps to equa.hona and f'um.hnnb
L]
; Avmlable ouiy in graph mode
o lephyb screen ccmmzmdb
Available in program maode
only.
Sharp EL-9200 and EL-9300 Owner's Manual C-25




Command Index

5.0,

EREE.
Draws a scalter diagram from
current statistical data.
Available only in stat1st;cs
graph mode.

NG arguments. -

132"

Commond Inclex

i

SENDT

(2noF) (GPTION) (&) (ENTER] m @
Sends specified data from
current inode {o a cassette -
recorder or another calculator

(EL-9300 only) ¥

3

Sequence

OENT) [@) ]

Selects sequential graphing.
Available only in graph modc

No arguments. .

L A A .

88

Set

(MENT] (&) (1)

Sets upper and lower limit ,
values, ‘
Available only in statistics
graph mnde

Enter values.....

{

136 .

Simui..,.,_. ”

Selects simultaneous grap!ung
Available only in graph mede,

No argiments.™

e

sinh!

(MATH]) (B) (1) G

Hyperbelic sine.

sinh arg ] :
arg is am expression. | |

43

sinh7!

Inverse hyperbolic sine. ;:

‘sinhriogrg

arg is an expression. -

st

(20} (EotwanD) (B (@)

Recalls existing sta tlbncal’
value. L

Available only in stat programs.

St[argl,‘urgZ] g
argl i an expressmn that results
inl,2 or3, speufymg the x % ¥, or
w vanable

arg?’ is ap expressnon specl.fymg
the data card n mber

5T.G

' (2nF) (COMMARD) ()

Displays program btatlatmal
graphing camrnands. !
Availables in stat program
mode only.

Seledt 1t' T ey

STAT

(2ndF) [CORHAND) [F)

Displays program statistical
commarnds.
Availables in stat program

mode only

Select item,

Stat X

-
Selects one-variable statistics
mode. . Lo
Erases all data stored in thé
statistics cards.

Available only. while. echtmg a
stat program.

No arguments.

104

 (2adF) {COMMAND] (7] [2)

Selects weighted one-variable
statistics mode. P
Erases all data stored in- the
btat]btlcq cards.

Available only while edltll‘lg a
stat progranm.

No arguments. -

105

T'éi{dt

4.&’.'1'

[ o e @

Selects two-variable statistics
mode.

Erases all data stored in the
statistics cards.

“Available. only Wlule edmng a’

stat program.

No arguments. -

105

‘EneF) (CONVAND) () (@) |
‘Seélects” ‘weighted " two-varuable '
statistics mode.

Erases all data Htored in thc
Statistics cards. -

Avaﬂablt. only while’ echhng, a.

Stat program,

No arguments,

105
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sx

‘AT (B @ :

Sample standard deviation of x
‘data (previcusly entered i in
statistics mode), | f

Available in real mode only.

No arguments.

1911
2

:x

B B @

Sum of x data (previously
entered in statistics mode).,
Available in real mode only.

No arguments,

Zx2

[MaTH) :
Burm of the squares of x data
(previously entered in statistics
muclt.)

Available in real mode onfy.

N arguments,

U [

[

Sharp EL-9200:and EL-9300 Ownsr's Manua!

c-27




Commend index

- T

wmmes. . ..

Sum of the products of the xy

data pairs (previously entered
in statistics mode).

Available in real mode cmly

Command index

sy

(MATH) [F] [2)

Sample standard deviation of v
data’ (prewously entered in
stalistics mode). ¢

Available in real mode qnly.

No arguiments..

53

Zy

(MATH)'(E) {3)

Sum of y data (previously |
entered in statistics mode).

Available in real mode only.

Noarguments..

!

53

PART

(MATH) () (8] -

Sum of the squares of y data
(previously entered in btatlSLle
maode).

Available in real mode 0n]y

No argﬁn’-ienié-

53

TAB

(SETUP] (0]

Sets the nurnber of decunal
places,

1 Betéctiter, 7T

23

tanh

(MATH] (€]
Hyperbolic tangent.

|'tanh arg’"

arg is an expreséion "

43

tanh-t

(watH) {8) (&)

Tnverse hyperbolic tangent!

tanh- grg N
arg isan exp[eb';mn

43

TRIG

[RANGE]) (MENU] (5]
Selects ihe predefined range for
rigonometric functions.

Available only in graph mode

Select item. . |

84

trns

[MATH) (E) (5) .
Transposes matrix. :
Available only in matrix mode.

trns mat algha -~ 7 )
alpha is a letter key

66

VAR

E

Displays functions available For
graphing,

Available only in graph-mode.

Seléct item. 7 i

VRIFY

(2ndF) [GFTioN] (6] [ENTER) [T)
Verifies that a file on cassetie is
the same as one in the :
caleulator, (EL-9300 only) :
Available only when the
cassette interface is comnected.

Select item, . ¢ T

28
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‘Wa. it } * (2ndF} @ ; Wait arg 105
) : - |: Waits.for a specified number of arg is an expression.
iseconds or until a key is pressed. |-
R Avaxlable only .while edlhng a
':é ‘program. b
% ASCEND | (MEND) [B) [1} No arguments. 124
T T T | Sorty statistics, cards in - | '
) ascending order based on the x
) value,
cE :Available only in statishcs
' maode,
¥ DESCEN | (MEND) (E) ; No arguments. 124
T Sorts stalistics cards in ;
: descending order based on the x
value.
-t , Available only in st'ms.hcs
! ‘made.
X INCPT | o0 D) () @ Selact ftem. 5
f ‘Moves to the x intercept of .
-sélected item,
R R Available only in graph mode
K-VARS (MEND) (&) [ No arguments, 118
{ Displays the x variable
i statistics. :
: Available only m bl’atlthh
{ mode,
S (MATH) @) (@ arg ¥’ 54
] Estimated value of v, based ‘on
§ linear regression,
g |- Available in real mode only, -~
x| @) No acguments 52
Maximum x value from data -
{previously entered in statistics :
- mode). .
U Available in real niode only. .
xmin i E ‘Noarguments. 52
Minimum x value from data
{previously entered in statistics
mode). - -
i Available in real mode only. ‘
THor B : irgl” xnor arg?2 59
S §w- Logical XINOR operation. - mgl ‘and arg2 are expressions.
Available only in nbase mode.
C-29
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zor E argl xorarg2 T g
Logical XOR operation. argl. and arg? are expressions.
Available only in nbase mode. . . e
K+ o No argiaments. ! 27
Sets rectangular coordinates in ey
complex mode. s : gk
$YT B & No arguments. ; 24
Selects parametric equations. o i
Y ASGEND B&E ‘ No arguments. ; 124
Sorts statistics cards in i B
ascending order based on the v
value, :
Available only in statistics
mode .
Y DESCEM Ba No arguments. 124
Sorts statistics cards in ' i
descending order based on the :
value. L
Available only in statisties o
mode. '
Y INCPT | Selectitem. " : 85.
. Moves to the y intercept of : ; o
selected item. . :
Available only in graph méde. ;
Y-VaRS @ ’ Noarguinents. i 119
' Displays the x variable o
statistics. v
Available only in statistics
moede
9’ ‘ argy’ T 54 -
Estimated value of v, based on z : SRR
linear regression, : '
Available in real mode only.
Y Select item. 88
Determines derivative of the
graphed function while using
the trace function, .
Available only in graph mode. ; : -
Y1 E ' No arguments. ' 88
Selects function Y1 for graphing, :
Available only in graph made.
C-30
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Comm anq’/ﬂ?jéx

(MATH) (B) @

/| Selects function Y2 for graphing,
‘Available only in graph mode,

Neo arguments.

88

MATH) (€] (3): %
‘Selects furction Y3 for graphing.
Available only in graph mede.

No arguments.

88

(El
Selects function Y4 for graphing,

Available only in graph made.

No arguments,

88

Ydx

i] Maxirnum ¥ value from data

{previously entered in statistics
mode). .
Available in real mode only,

No arguments.

[MATH]

Minimum y value from data-
(previously entered in statistics
mode}.

Available in real mode only.

No arguments,

1
3

Zoom

@&
Adjusts the range of a graph,
Youmust draw a graph before
Zooming. _

Available only while editing a

real or stat program.

zoam argl, ary?

argl is an expression for the zoom
factar, 1/ argl.

arg2 i3 an oplional expression for
the y zoom factor {in this case,
argl is the x zoom factor),

84
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APPENDIX D:-
Techmcal Data

This appendix describes calculation accuracy and memory usage.

'
i

SN [T T

Accuracy

Entlres and the four basm arithmetic operalmns flrst and second operands,
and calculation results must be within:.

£1 x 10% to 8.999999999 x 10°® and 0.

Note The calétilatorrégards absolute valies of a numeric entry (ot results
of a calculation)lgss than 1 x,107%% as 0 (zero).

Scientific and spec1al fUI’lCthn.‘:

Funciion N Dynam:c range
SINx DEG: Ix] < 1)(101O
COS5x

. RAD: x| <——x101”
TANX 180

10
GRAD: x| <"§-x10m
ko R S
With TANX, however, an error occurs in the
following cases:.
e o | DEGHIxI 90(25-.1)

| RAD: x| 1

GRAD: Ix| 100(2n 1) (n= 111tege1)
SINIX e | s1ExE 1

COSTX s e

Sharp EE-9200:and EL9300 Owner's Manual D-1



Technicel Data

TAN-1x

Ix| < 1x10100

Technical Dato

LNx
LOGx

PRI % _.‘ % ij ‘:, o w .
| # ¥ i

X10% <x < 1x101 T T

0<x<1x1010.: "

Tox

| -1X10W0" s % 230.25850"93'

10

-Ix1010 < x < 100

ab

a>(

-Ix10'0 < b LOG a < 100

a=0: . o

0 <b < Ix10100. .. o

a<

where b: integer or 1/b: odd number(b=0),,
“DA0YE SHLOG lal <1006 i da. e

b)ﬂ: cedienb L F P

b=0:
0 <b < 1x10W00
b<o: 7

ot

where a is an integer or 1/a is an odd number(ax(})

1.
~1x10100 <3 LOG bt <100

SINHXx 2302585093 < x < 230.2585093
COSHx ='

TANHx

SINH-1x Ixl <1x109

COSIH:1x 1£x<1x10%

D-2
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XA < LOGb <100 @=0) . . T

2 ST
x1 | Ixl < 1x107% (x20)
n! - 0<ng 6'9l (QA:;.inte'ger)
nCro losr=< hrs 69. {r,n: integer):
nPr ' e C
Conversions: | converted result:
—dec DEC: Ix] <9999999999
—bin BIN: 1000000000000000 < x < 1111111111111111
—o6t 0<x<O0I1I11111111211
—hey | OCT: 4000000000 < x < 7777777777

0 < x< 3777777777 |
HEX: FDABF41C01 < x < FRFFFFFEEF
0 < x < 2540BESTE

“Logical Operations:

not

BIN: 1000000000000000 < x < 1111111111111
0<x<0111111111111111 -

OCT: 4000000000 < x < 7777777777

N €x<3777777777 .

HEX: FDABF41C01 € x < FFFFFFFFER

%

0 < x < 2540BE3FE

“Sharp EE-9200.and £L-9300 Owner’s Manugl
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fechnical Data

: Ai‘ieg" .

BIN: 1000000000000001 < . X< 111111111111111’""?

0<x< 0111111111111111

OCT: 4000000001 < x< 7777777777
0<x< 3777777777 o ~z -

HEX: FDABF41C01 < x< FFFEFFFFEE .
0sx< 254DBE3FF R

ATl other logical 'same as NOT and NEG‘

operations *

10 IxI <1x10 10 fy I”"ié"ixloﬂm I T
Vol +y?1 x 1010

} ¥ <1x 10 | o e

—Xy |r|<1><10]00 T T
Same as mgonometnc fu1r1ct10ns apply to the "
angle.

Sams T T R S TR

—>deg AR '1

Statistics moda x| 1R T a TRE M“T .
Iyl <ixig®: -~ - : fa
1Zx| < TeAp 10 - v
Ik < 1x 10 100 i

Zy? 4:1)(]0]00

IZyl <1xiplo - 1o

——

|Exyl<1x10m°
Inl <1x101W00

e

nx0

Sharp EL-9200 and EL-9360 Owner's Manual

Technical Dafa

sX ¢ - . _ n$1
Ex b <1x 105,
E)‘{z':,_():.x)2

0 S—ﬁq X 10 100

' ITx| <1x10%
(ZX)2

' sz - .
OS—nW<1X1UmD

Same as X,sx, 5x’

~<r| -

RS

@‘a\ldr\‘.“
[%)
g

oy - . ‘ T

r ' nx>(

Ile <1X10q0
IZyl <1x1050

Iny—z—)i:X [ <1x 10

Ex}lz,s »

‘

0< (m & ))(z 2. (& y)1)-<1><101““

|\/(z:x2 (z"))(z 2. —y—( )

<1x10M™

Sharp, EL9200.and EL-9300 Owner's Manual
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Technical Data

b nx0
IZx | <1x10%.
IEx)HEy)t < 1x 10100

0<lzx2 ___(z;:) l<1x,10 LR
|Z‘.T)<)»*—ELI;[ZXf<1)(101Uﬁl

ny~zxzz

o x| Sx10

n oL

3 TEah é’kfi'é'ﬁf't‘ﬁé.“f'c"jilﬁiﬁ}"iﬁéfw”""w mT———
Ibx | <1 x 10 100 :
[y-bx| < 1% 10100 ; o

T e TR e —
la+bx! < 1x1Q 100, N

X ly-al <1x10 100 . 1

IJ?I <1x10%0

As a rule, the error of functional calculations isiless than +1 at the lowest
digit of a displayed numerical value (at the lowest digit of the mantissa in
scientific notation) wilhin the above calculation! r,;'anges. When calculating
SINHx and TANHx, x is a singular point when it is 0(zero). Near this point,
errors accumulate, reducing the accuracy.. . . .. L

Shamp EL-9200 and EL-9300 Owner's Manud!
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Complex Functions:

Technical Data

Function Dynamic accuragy .
N T
COS (x+yi) lyl <230
SINH({x+yi)
COSH(x+yi) .
TAN(x+yi) Ix| <115
wTANH_(rx-‘byi) vyl <115 00
SINT (oeyl) + X[ <105 |
COs ey T 1yl a0
SINHT (xayt) ™77 |
COSH-! (x-+yi) .
TANT (x+yi) x| <109
TANHT (x-+yi) lyl <1080
1 Ix] <109

Xyl Lyl < UPY Gebyi = 0)
(x+yi)? Ix| < 10%

| lyl <1050

Ixy | <5x10%

LOG (x+yi) Ix] <10
LN(x+yi) ly 1 <105

V x+yi

RAPETIL
X

g -7
Shorp EL-9200 and EL-9300 Cwner s Manua! . D



Technical Data

0Geryi) [x! <100, Iyl <100
ebxayi) [ x | <230, ty! <230
{(x+yi)la+bi) Ix] < 1050

lyi <1080

tai <100

bl <1000

In complex number made, the calculation error is normally +1 at the eigth
digit of the mantissa.

Calculations in r6 mode may generate a large calculation error.
The values near singularities cause large caleulation errors.

In complex ot 18 mode calculation speed is slower.

D-8 Sharp EL-9200 and EL-9300 Owner's Manual

Technical Data

The calculator presets the range of solutions as follows:

0

Tau-1 (x}

Im

e o
/3

RN

NN
\\g\\&\

2

Re

:\\\Qw'
A
(15Resn
o, ‘-\“".
\\Q‘: R

N
:

o

.

L

-nf2

3

73

i
7
251

pal

&

P
<,
P
P

:\\ w/2

-m/2%Regn/2

Shﬂf%xj

o

Tanly (x}

T

!

Rez0
-elingn

m

/2

e
AR

-/

-r/28lmsR/2

In the above graphs, Re is real and Im is imaginary.
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Technical Dota

Memory usage

This section describes how the caleulator uses memory in one line edit mode.

Nole: Equalion edit mode requires more memory due to the stored display
commands. ‘

Program mode
An empty program uses 35 bytes of memory.
Each line in a program uses 3 bytes plus the number of characters or

commands on the line (each character or command uses 1 byte). For example,
the two-line program shown below cantains 6 characters and uses 45 bytes.

Program 35 bytes
Print A 3 bytes+2 bytes
Print B 3 bytes+2 bytes

35+5+5=45 bytes total.

Matrix mode

Each malrix uses 6 bytes plus 9 times the number of elernents,;

Graph mode

Each stored graph function uses 169 bytes plus the number of letters or
commands. For example, a Y1=5in x uses 169+2 bytes.

Solver mode

Each stored solver equation uses 35 bytes plus the number of characters or
commands.

D-10 Sharp EL-9200 and EL-9300 Owner's Manual

APPENDIX E:

Specifications

Model: EL-9200/E1-9300
Display type: 16 columns X 8 rows (dot matrix character: 5 X 7 dots)

C@lculation' system: D.A.L.('DifeC{'Algebrai_c L_{)gié) result display (with
priority judging function) - - : o

Number of difsplay digits: 10-digil mantissa and 2-digit exponent

Number of internal caiculation digits: 14-digit mantissa (Complex mode
has 8-digit mantissas)

Display, system: designation of numeric display syslem, calculation system,
answer display system, and answer display system for complex numbers.

Calculation functions: Manual calculation (four basic arithmetic operations,
calculations with parentheses, memory caleulations, function calculations,
numeric differential and numeric integral calculations, and coordinate
conversion), binary/octal/decimal/hexadecimal .conversion, logical
operations, matrix operations, complex winber calculations, complex
variable function calciilation (only in E1,93 ), statistical calculations, etc.

Graphic functions: Rectangular coordinaté/graph, polar coordinate graph,
para’tmetrid“gr@ph; range setting, automatic range sctling {auto scaling),
graph drawing; lracing, jumping, zooming, plotting, filling, graph formula
storage, etc, | ‘

Program - function: Conditional branch instructions, subroutines, graph
instructions, ete. ‘

Stalistical, input function: One-variable statistics input, two-variable
statistics input, storage, deletion, weighted data input, data masking,
sorting, ele, .

Sharp EL-2200 and EL-9300 Owner s Mantot E-1




Specifications

Stalistical graph function: Drawing of various statistical graphs, range
selling, automatic range setting {auto scaling), process . capability
calculations, omega conversion, etc. ' ‘ '

Solver function{only in EL-9300): Equation solver system; Formula syntactic
analysis, Newton method analysis, graphic anaiysis, storage of solver
equations, etc.

Options:Display conlrast control, remaining memory check, data copy, data
move, deletion, etc.

EL-9300 only: Display prinling, data printing, and data comnmunication.
Set up funclions: Designation of angular unit, 11qmb,e;'_di5]q]gy s,yst_é'm,
coordinate system for graph, calenlation system, answer display system,
and answer display system for complex numbers. Co T

Memory capacity: EL-9300; 32 Kbytes (user area; 23,064 bytes)
EL.-9200; 8 Kbytes (user area; 1,800 bytes) S

Power supply: 6V-(DC); AAA type dry battery X 4 (for operation) 3V-(DQ);
lithium battery (CR2032) X 1 (for memory backup; anly in EL-9300) '

Auto power off: Approximalely 7 minutes
Power cqnsumpﬁbn; 01w _
Operating temperature: 0°C to 40°C (32°F 1o 104°F)

Operating time: App,rqxiﬁw;gly 140 hours (at 20°C (68°F) w]iépl ga_q;h hoﬁ;
is 5 minutes of continuous operation and 55 minutes of display).

For memory backyp (only in EL—Q;’;OO_); Approxim_a;gi]y 3 yf_ars {at ZQ‘?(:

(68°F) with prompt replacement of AAA batteries when need ed).

Note: These values may vary with the lype of batleries and method of use.

Dimensions: 80 (W) X 182 (D) X195 (H)Y mim (3 5/32X75/32%X:25/32 inch)
{without hard case) L . .

Weight: EL-9200 : 210g (0.46 ib.), EL-9300": 220g+(0.49-1b.) (including
batteries, not including hard case)- - o

Accessories: 4 AAA type batteries (included), 1 lithium battery {only

installed in EL-9300) and Operation Manual.

E-2 ‘ Shaip EL-9200 and EL-3300 Owner's Mandial

APPENDIX F:

Function Count

The following tables list all of the EL-9300 calculator functions:

‘Basic functions

Operation Type Tatal
;Pt;hciiqn buffgr 32 [unctions, 14 numbers 46
Arithmetic :cal'éul_ations - + e %+ ), Bxp 6
IMerno-ries : AL 8 27
‘Mermory functions STO, RCL 2
Last answexjr function Ars 1
2

Play back function Play back 1

3 B B T -

Menu selection Menu card i
Editor functian CL, CA, DEL, BS, g

3 INS, d, >, &, ¥
: Equation egi;‘tLor Fraction, Exponent, Root, Absolute, | 6
T Integrale sywbol, Pareniheses
. Angle made setup DEG, RAD, GRAD 3
Display foﬁnét seiup Tloating point, Tix, Sci, Eng/TAB0-Y | 12
"Graphing nqo!ﬂe setup xy, 18, xyt 3
Editor mode E Equation, One line 2
R S —

Display answer format - N Dacimal, Mixed, Improper 3
| o
: ; z 7

Complex answer format Xyl ££8 2

i
|
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Function Count

Calculation mode

Operation Type Total
Trigonometric {in DEG, RAD, GRAD) sin, cas, hh;.sin“,ups':;l et ol
Hyperbolic sinh, cosh, tanh, sinh” 1, cosh™l . 6

tanh™!
Exponenlial and logarithmic e®, 10%, In, log ‘ e

Power

xLx W, N ) 5

Angle unil conversion

—xdms, —deg 27

.Coordinate co;nve:-sion =Xy, =16 2

Factorial, p'ermulal‘ion, combination nl, nPr, nCr 3

Absolute, integer part, fraclional part, inleger Abs, Ipart, Fpart, Int 4

Round milf 1

Numerical integration Jdx, a~b, n . 3

Numerical differentiation d/dx, x, Ax . 3

Random number generation random 1 :
i ] 1 .
1-variable statistics X, 5%, ox, ¥x, sz, n, Xmax, Xmin ' g R x

2.variable statistics

_-jy ay. Ty, I}r Exy Yinax, Yrmn 8 }

Regressionlar‘\a“ly:si's a, l) r(lmem) T e éw i ‘
Esllr“alic)n ...... .x:y‘ - Pt it e 4 e s leems ek 121‘.--.1 o a aupan,
Complex calculations Xayi 20, (eryiyr(es®) 18

Complex functions

sin, cos, tan, sin”, cos”! tan ﬁmh 22
cosh, tanh, smh ,cosh tanh . log,

In, 10% ¥, a® “\f_\f_x % ai)s
Real p-ar't, inﬁginary part, ahgie, cm"liugalle o Rea], 111'{5};5, At g Conl® S PO
N base —bin, —oct, ~shex, —dec 4
Conversion binevockerdecerhex ‘ 12
F2

‘Shaip EL-9200 ond £1-9300 Owner’s Manua

function Count

ﬂpéjcal operation And, Or, Not, Neg, Xor, Xnor [
‘Mateix memaries . - Mat A-Mat@ K 3% 2
th‘ﬂI‘lSpO&l L}on,, delermm‘mt, inversé, power, Tras, Det, x~1, x2, {-) 5
‘negation” ) ‘

‘ Row operatioyns Row swap, Row plus, Row mull, 4

Row m.p.’

Selting main‘:} size Rim i
Solver mode

Operation Type Total
‘Scn‘l\;‘i‘r}g ﬁ'1gL]1pd o T ' ‘ hquénun newlon, EIdphu: . 3

Save solve ec equallon o ' 99 e(]u:atiuns ‘ 1
‘Statistics mode

Operation Type Total
lzvariable stglistics ! X, sx, ox, ¥x, ¥x2, n, Xmax, Xinin —

ﬁévariz.a'b”“-_tél'sics .- - ~ S
-vatiable sidlisl : Gy

LY. %p. oy, By. Ty 2, Txy, Yinex, Ymin | —

ot
Regression analysis

i, b, rilinear) - —

Eallmallon

Xy -

ral

Data formql:-

Lvariablg with weigh), 2-variable | 4
wilh weight

Se!ectdata card '
sl

?ifs;t,' ﬁast; Any card 3

]
Dala spriing: |,

X-ascend/descend, Y-ascerul /descend | 4

i

Delete

1 data, All ¢dala . 2

Mask

Cn /OrF ) 1

Save stalistics data

A-Z (commen use with matrices data) | 1
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5

Function Count

‘Statistical graphs

Hist, BL.. CF, N.D, 5D, BC. |6

Regression c:;rve a1bX, axebX, a+bxInX, atbxlogX, &
axx?, alu-bxw@

Statistics gra_f:h y-axis Lineat, % 2

Process capab}lily Limnit setting, On/Off, Cpk, Cp l 4

Omega conve rsion v.p ) 2

Auto scaling X-y axis anto scaling 1

Graphics mode

Operalion Type Total

Rectangular, ’]’olar, Parametric xy rd, xyt . — ‘

Draw Lype

Graph, Auto (Y axis auto scaling) 2

Jump

Intersect, Min, Max, X incpt, Y‘inc‘;;i gy

Range setfing, Range menu

Range, Default, Power(3), Exp{d), -
Trig(S), Hyp{6) ‘

Zoomn In, i)ut, Box, Factor . 4
Graph type . 'I.\/I.ulliple, Fill . 2
Numerical derivative On/Oft 1
Motl Cennect, Dot 2
‘Plot2 Sequence, Simul 2
Fiot type Plot (Direct, Free), Line {Direct, ‘ 5
Free), Clear
Trace Trace, Change tracing grapl 2
Save graph ehualiun 99 graph equations 1

Sham EL-9200 ond EL-9300 Owner's Manua!

Funciion Counf

Program mode

Ope;_ation Type Totai
ngra;:n[ypg Real, N-base, Malrix, Complex, Stat § 5

Prlog o Pring, #, Input, Wait, Rem, End [
Eh:anch-' o Label, Goto, If, Gosub, Return 5
Ihe&;uéi;ly i SY | <\es, 5=, =, » 6
C:raph T Geaph, Auto, DotGraph, Range, 8
- Zoow, Plot, Line, Fill

Sern . CirT, CItG, DispT, DispG; 4

Stat o ‘ Stat x/xw/’xy/xyw. Dala, 5t [

Stat graph | G(uist), GBL)Y, GICE), GIND), | 6

i G{S.D.), G(B.C.)
. — = - -
Reg graph X Giling), Gtexp), G(In), Gilog), 6
I G(pow), Glinv)

Séve prog;-a_{'n . ) 99 prograrns 1
O_ptidlif e

Operation Type Total

= =

Screen and Memory LED contrast, Memory check 2

Déta manag?emem Copy, Move, Del - 3
Data/Prinle; Screenxi, Sc*reenx?., List/Data 3

Data communications Send, Send all, l.’,acknp 3

+ Total functions . 437
- . e
i
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Function Count : i ‘ Function Coun?

N g - — Pz . e it e ?
.| Exponenlialiand logarithmic e, 10% In, log 4

The fallowing tables list all of the EL-92OO calculator functions:, °

Basic functions S ” R S | Power

) ? ab,xz,#;].“\f_, -J-' .

- T ——
Angle unit conversion - Sdms, —deg 2

HNEEE B Coordinate conversion =Xy, —@ ]2

T
- 0 ..\, i — -.:..,;.,;‘_.,_. A e ey h ot e e N - N RN e e B ’ TACto I § 3
Arithinetic calcula Htewxan&hBp . . . . 7]s Facterd i
N T e e e———c ;

B EEE e T 'E.: : N X —
T aze ST 97 ‘ ! Absolutg, Abs, Iparl, Fpart, Int ) 4

'Mem;:r}; f;.;n;tion;“ 510, RCLl ' : . TUE RS | Round Cor ] odf _ i

Last answer function Are 1 - Numerical inlegration ldx., Ax

_ e A
Ty o T ‘ Nutnerical differentiation , d/dx, _ 3

Play back fnction

Menu seiec_li_ohf L . M T T T N : ; Raﬂdom.nqmber generation s | random i

Edilotfundi.?ﬂ _ Lo CL,CA,DEL,BS,INS, - - - |g. . .| ; | m
. . . " . L) ‘ﬂ,»,é,v .

.4 13

T
H
!
}atisti;s

i-vaéiiabireﬁs

- By X, sx, a%, Ix, ):xz, n, Xmax, Xmin B
Equation edjior g

Fraclion, Exponént,lRoot, Absolute, | 6

i i : o, e T = . . )
| Mtegrate symmbol, Parentheses . : 2-variable stalistjcs ”:},l ay, Ly, Lyz,z.xy, Ymax, Ymin 8

Angle modeseup DEG, RALY, GRAD 3 7 i| Regression’'gnalysis . | a by, r{linear) 3

Display format setup Floating point, Fix, Sci, Eng/TAB 0-9 | Fstimation i Checae A E e n Xy . 2
Ce e E . pramy : T : ~— j . G -

Graphingmgdesetup Cron H] ke, xpe ‘| Complex ca}culalions, Ce e e co ] kYl e £, (xeyiy(rze) . 3

T T T T e — L» e — - . . 2 .5 . 3

Edilor mode’ : Equation, One line ez, | Complex fupctions R ‘x’l,‘xz‘ @ S 3

Dnsplay an;‘{uer format 7 i)emrna_le]xedImproPer -’ 3 . J i _agirl_ary- part, angle; conjugate : Real, Image, Alg, Conj - '~:“_ |4

Comp]ex‘gnéwer format xtyl, £ £6 : o, S ::‘ k - s e e L eabin, —oct, —hex, ~edec. 4

e e T T A h e T T

T

den L 5 A4 Conversion. - - . - - - 7| binesorkesdaceshex : 12

Calculation mode

Logical qpefaﬁion...‘ el oo -~ | And, Qr, Not, Neg, Xor, Xnur &

0peral1_qg ) ) ’ Type ’ L .IPF,&E;; T Mateix meniories

MatA—Mat@-Ff{:%, | 26
1 ¥ T

T - g
18 - . Transpositig'n, delerminant, inverse, power, Tens, Det, x'l, xz, () 5

I

Trigonometric (in DEG, RAD, GRAD) B sin, cos, lan, sin", cos”!, tan”

; \} negation
Hyperbalic sinh, cosh, tanh, sinh‘l, cosh '1, 6 : i

1 B I

tanh”™
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Function Count

Vg |
W " Row operations Row swap, Row plus, Row mult, 4
Row m.p.
= Selting matfix size : Dim 1 !

Ll .
Solver mode
Operation Type 7 Tatal
Salving methed Equation, newlon,. graphic 0
Save solve equation 99 equalions 0
Stalistics mode
Operation Type B Total
T-variabie siafistics %, sx, ax, Tx, ¥x2, n, Xmax, Xmin —
2-variable staiistics &H, oy, 1y, Ty 2, Ixy, Ymax, Ymin -
Regression analysis o a. b, {linear) o
Eslimation . X,y I
Data format levariable wilh We'ight, 2-variable e

with weight

Selecl data card

First, Last, Any card . 3

Data sortf_ng

X-ascenc_l/ descend, Y:as_c_end /descend, 4 '

Delele

1 dala, All data . 12 '

Mask

On/Off 1

Save slatistics dala

A-Z (common use with matrices dala) § 1

Statistical graphs

Hist, B.L., CB, N.D., 5D, BC.. &

Regression curve

a+kX, axeb.x, a+hxInX, arbxlagX, 6

axxb, a+bx1ﬂ®

Statistics graph y-axis

Linear,% . 2

Shano EL-9200 and EL-9300 Owner's Maonual

Function Courit

Process capability Litnit sewting, On/O#, Cpk, Cp 4
Onleéa"sidﬁvefs ion WP 2
ik R
Auto'scaling " X-y axis auto scaling 1
Graphicg mode
Operation Type Total
Rectaﬁgul_i}rz Polar, Paramelric xy, B, xyl —
| Draw wype : Graph, Aulo (Y axis auto scaling) | 2
Jump Intersect, Min, Max, X incpt, Y incpt | 5
Range setﬂéiﬁg, Range menu Range, Defauly, Power(3), Bxp(4), 20
' - Trig(5), Hyp(s)
Zoom ! In, Out, Box, Pactor 4
Graph lype Multiple, Fill 2
Numerical derivative On/Off 1
Plﬁ)tlﬂ e CDn‘l‘IECL Cot 2
FPloi2 Sequence, Sitnul 2
Plot type ) ! Plot (Direct, Free), Line (Direct, 5
L Froe), Clear
Trace: = -y Trace, Change Lracing graph 5 2
! -
Save gra;..alli iequation 49 graph equations 1

By
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Function Count

‘Program mode

Opera tion j Type oar

Program tly'p’e

Real, N-hage, Matrix, Complex, Stat |

Prog. Print, “, Input, Wait, _Rém, End &
Branch Lebel, Goto, If, Gosub. Retars, . .| 5
Inequality o7 <= 2mm e T
Graph © | Graph, Auto, DotGraph, Range, | 8
Zoom, Plot, Line, Fill
Scrn CleT, CleG, DispT, DispG 4 ,
Stat - Stat x/xw /xy/ xyw. Thata, St 6
Stat graph - Glhist), G(BLL), GCF), GIN.D), . |6
G(3.13.), G(B.C)
Reg graph’ Gline), Glexp), Glln), Gllog), 6
G(pow_), q(_inv) .
Save progr;{m 99 programs i
Option
Operation | Type Total !
Screen and Memory C - | LCD canirast, Memory check ]z
Pala !ﬂ%ﬁﬂéem.ent R Cepy, Move, Del R EN R
Data/Mrinter Screenxl, Screen, List/Data 0
Data communications Send, Send all, Backup ¢
Total functions - 408
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;‘H'IE'J'.' 55 i Py
oot 55 P

 Frd 51
Sy 51 e

‘ E[] 4 e
[I]‘z[_]; R TR R T

Mm20
@5

05
(io¥) 44
10

(G2

(GPTION) 28
(%) 40
G4

G 1

(oo 10

44:" - .::.? Az :

[£]) 74

(65) 5

(GA) 94 L
(e 8 G
(62s) 42

& 2

:5,25!‘ R
[ENTER) 4,5+
5':--} I
44 e .
{i] 74 AR
(INS] 93

(JOF) 85

{in] 44

flog) 44

(WAT) 63
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(MATH) 11, 45
12

86

81

76, 82
9

12,21
En) 42

2
(SOLVER] 17, 139
37

42

1

5

44

9

84

44

43

)5

3

[E&] vt

[ 75

113

130

a b3

acke~bK 133



. Index

Wk b 133

atbklng 133

at+hklog¥ 133

a+baX-1 133

a+b¥ 133

obs 46

“absolute value 44

ALL DATA 31,124

ALL GRPH 31

ALL MEM. 31

ALL PROG 31

RLL SOLY 31

and 56

angular units 21

AHS 26

antilogarithms 44

AMY CARD 123

arccosine 42

arcsine 42

arctangent 42

arg 74

argument 74

arithmetic operation
keys 5

ath root 44

AUTG 85, 96

auto scale 86

b 53

B.C. 134

B.L. 130

B.VER 35

back up 35

BACKUP BATTERY LOM
BATT 2

binars 54

BKUP 34, 35

BOX 84

box chart 134
broken-line graph 130
C.F. 131

C.P. 136

CALC48

calculation mode 3 13
39

cassette tape 34

CLEAR 86

ClrG 97

ClrT 97

CHPLK 27

combinations 47
commands 96

Common fractions 6 : - .-
commondogarithm 45: 7
complements 54
complex conjugate 74
Complex mode 72
COMPLEX 40 .

cond 74

Connect 38
conventions x

COORD 24

£0PY 29
copy a file 30

correlation coefflmenl
120

cosh 43

cosh™! 43

Cosine 42

CTRST 23

cumulative frequency '
graph 131

cursor keys 6

deodx 48

ATA 29, 33, 97

Decimal 26,54

Decimals 6

DEFLT 84 .

Deg 21 :

degrees 21, 42

degrees minutes seconds
50

DEL 31, 89,91,147 .
delete a matrix 62 ,
Deleting clata 123
Deleting files 31 |,
Deleting programs 112
derivative 48
det 67 !
delerminant 67
differentiate 48 .
dim 66 :
dimensions of a matrix |
60
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DIRECT 86

DispG 97

DispT 97

display contrast 28
display formats 22

dlsplayed bounds and
: scale of thelaxes 82

Dot:88+ i v
DotGrark 97"~ -

TRG 21

g b0 0
EDIT 24,91
edit a malrlx 61

editing | ploglams 93 o

End 98
Ena 22

engineering notation‘ ’2‘2'

EQUQTIUH 25, 143
equatlon ech& mode 25
errors 8 e
Eslimated value of X 54
Est1mated value Qf y 54
EXP 84
expohep,tiais 44
exponents4
FACTOR 85
factorial 47

Fill 88, 98
FILL ABOVE 76 ‘
FILL BELOW ’79
FIRST 122

Fix 22

"' fixed point 22
i oReep T

Float ‘Pt 22

 floating point 22
~fPart 46

fractionai answers 26

" fractions 40

FREE 86

, FSE 22 | ‘
_ functionkeys 8
functions within a

function 88

- G(B.C.) 9§

GeE.L.> 98

U GLCLFL.) 98
" Glexp) 99

GCHISTY> 99

CGCinu) 99

S G(iine) 99

T GC1nD 99

GClogl 99

GCN.T. Y 100
G{Pau) 100

G(5.D.? 10{)

globai varnb]es 95, 140

. Gasub 100
' Goto 100
‘} “ gmdes 42
" GRAPH 29, 100
_ glaph flles 89

Glaph mode 14
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' GRAPHIC 143

graphing eqliétioﬁs 75

hexadecimal 54 '

HIST 130

Histograms 130

HYP 84

i74

I+ 101

imose 74

imaginary number 74

InFrop 26

IH 85

Inequalities 101

Input 101

int 46

integrate 48

INTERSEC 85

inverse of a square
matrix 63

irart 46

" Label 102

LAST 122
LIMIT 136 "

" LINE 87, 102

LIMK 33

- Linking to other devices

33
LIST 33
LOAD 34, 89, 147
local variables 95, 140



Index

logarithms 44
logical operations 56
M. CHK 28,
MASK 0OFF 123
MASK OH 123
masking dala 123
mat 65
MATRIN 40
Matrix mode 59
MAK 85
maxinum x 52
maximuum y 53
md £ 51
mean value of x 52
mean value of y 53
memories 9, 37
METHD 143
MIH 85
minimum x 52
minimum y 53
Mized 26
modes
complex 72
malrix 54
nbase 54
real 39
MOVE 30
move a file 31
multiple roots 146
n 52,137
nl 47

-4

HEBASE 40

H.D. 131

natural logarithm 45
nbase mode 54

nCr 47

ne3 58

HEM 91

NEWTOM 143

next equation 7
normal distribution 131
not 57

ner 47

nuimber keys 3

number of observations
52 :

OFF 137

OHEGRH 136

av 137

OHE DATA 123

OHE LIHE 25

one line edit mode 25

L-)ne~variable stalistics
114

operating modes 13

or 57

order of calculation 19
OUT 85 |
Bate 82

parametric equation 24
parametric equalions 79
parentheses 20

pecmutations 47

pi 41

Plot 102

FLOT 86

PLOT1 88

FLOTZ 88

polar coordinates 24, 78

population standard
deviation 52

FOKER 84

power functions 43

precedence 19

predefined ranges 83

previous equation 7

Print 102

Printing 32

PROG 29

Program mode 14

programming 92

prograrnmin g commands
86

Programs 91

8 RAHGE 82

r 54

Rad 21

radians 21, 42

randomn 47

Range 103

REAL 40

real 74

Real mode 39
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RECIV 34

-

rectangular coordinates
24

REG 120, 136

REG. 133

regression 53, 120

regression coefficient
120

regression coefficients
136

regression curves 133

Rem 103

RESTR 35

Feturn 103

row m.e. 71

row mult 70

row plus 69

row swaE 68

Re 24

RUM 91

Roe 27

S.ALL 24

5.0. 132

sample standard
deviation 52

SAVE 34, 89, 147

scalax 70

SCALE 136

scatler diagram 132

Eci 22

scienlific notation 4, 22

SCREEM=1 32

SCREEN*2 32

SCRH 88

SEHD 33

Seqauence 88
Simul 88

sine 42

sinh 43

sinh-! 43

salved problems 149
Solver methods 143
Solver mode 17, 129
Sorting data 124

square of a square
matrix 63

sauare rool 44

squaring numbers 43

St 1M

Stat XW 105

Stat XY 106

Stat ¥¥W 105

statistical results 52,
118

slatistics 113

Stalistics graph mode
17,129

Statistics mode 16

sum of the squares 52

sum of x 52

sum of y 53

sx 52

=4 53

T RAHGE 83
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ndex

TAE 23

tangent 42

tanh? 43

tanh 43

ransfer cable 33

transfer files 33

Transferring data from
a malrix 126

Transferring data to a
matrix 124

transpose 66

TRIG 84

trigonometric functions
41

Lrns 66

Tstr 83

two’s complement 58

two-variable statistics
i16

ViR 88

variables 95, 140

VRIFY 35

Wait 105

weighted two-variable
stalistics 116

weighted variabie 115

“ ASCEMD 124

% DESCEH 124

% INCPT 85

® RAMGE 32

X WARS 118

®+¥i 27



index

x* 54

wdlt 137
xmax 52, 82
xmin 52,82
Tnar 59

xor 58

Hecl B2

w24

AT 24

¥ ASCEHD 124
¥ DESCEH 124
¥ IMCPT 85

¥ RANGE 32

¥ OMARS 119
¥ 88

w? 54

gmax 53, §2
winin 53, §2
zooin 84, 106
zooming in 85
zooming out 85
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SERVICE CENTER ADDRESS

SHARP ELECTRONICS CORPORATION SHARP ELECTROMNICS CORPORATIOMN
Sharp Plaza, Sharp Plaza, 20600 South Alameda St.,
Mahwalh, New Jersey 07430-2135 Carson, California 80810

{201) 512-0055 (310) 637-5488

SHARP ELECTROMICS CORPORATION SHARP ELECTRONICS CORPORATION
725 Oid Norcross Road 9150 W. Royal Lane, Suite 160
Lawrenceville, Georgia 30245 Irving, Texas 75083

{404) 995-0717 (214) 929-0948

SHARP ELECTRONICS CORPORATION
1300 Naperville Drive

Romeovilie, illinois 60441

(708)759-8555

To order Supplies or Acéessories, contact your iocal Sharp Dealer/Retailer of in U.S.A.
only contact THE SHARP AGCESSORIES AND SURPLY CENTER at 1(800)642-2122.

REGIONAL SALES OFFICES AND
DISTRIBUTION CENTERS

Eastern: Western:
Sharp Piaza, Sharp Plaza,
Mahwah, New Jersey 07430-2135 20600 Souih Alameda Streel,
{201) 529-8200 Carson, California 20810
' {310) 637-0488
Midwest:
1300 Naperville Drive Romeoville,
Illinois 60441

(¥08) 759-8555

e
ELECTRONIC CAL.CULATOR LIMITED WARRANTY

Sharp Electronics Corporation warranis to the first consumer purchaser, for a period of 1
year from lhe date of purchase, that this elsclronic caloulator {"the Praduct™) will be free from
defactive workmanship and materials, and agrees that it will, at iis oplion, either repair the
defect or replace the defective Product or part thereof at no charge o the purchaser for pals
or for igbor. .

This warranty doss nat apply to any appearance items of the Produet, any consumable items
such as paper, ink ribban, or balleries supplied with the Product, or to any equipment or any
hardware, software, firmware, or paripheral other than the Product. This warranly does not
apply t¢ any Product the exteriar of which has been damaged or defecied, which has bhasan
subjected to rnisuse, abnormal service or handling, or which has been altered or modified
in design, construction or interfacing.

In order to enforee the rights undar this limited warranty, the purchaser should mall, ship, or
carry the Product, together with proof of purchase, to a Sharp Consumer Faclory Service
Center. To find aul the location of the nearest Sharp Consumer Faclory Service Center, sae
lhe last page of this book.

The fimited warranty described above Is in addition 1o whatever impliad warranlies may he
granted lo purchasers by law., To the exlent permitted by applicabls law, ALL IMPLIED
WAHRANTIES INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS
FCH USE ARE LIMITED TO A PERIOD QF 1 YEAR FROM THE DATE OF PURCHASE.
Some slates do not allow iimitaliens on how long an implied warranty lasts, so the above
limitation may not apply ta you.

Neilher he salas personnel of the seller nor any other person is auihorized to maka any
warraniies other than those described above, or 10 extend the duratien of any warraniies
beyond the lime period described above on hehalf of Sharp Elecironics Gerporation.

The warranties described above shall be the sale and exciusive remedy available to the
purchaser. Correction of defects, in the manner and for lhe period of time described above,
shall constitute complete futfillment of all fiabiliies and respongibilities of Sharp Electronics
Gorporalion to the purchaser with respect 1o the Product, and shall canstilute ful satisfaction
of ali dlaims, whether bassd on contract, negligence, strict liabilily or otherwise. 1 no event
shail Sharp Electronics Corporation bs lialile, or in any way responsible, for any damages
or defecls in the Product which were caused by repairs or altempled repairs performer by
anyone ciher than a Sharp Consumer Factory Service Center technician, Nor shall Sharp
Electrenics Corporation be liable orin any way responsible for any incidental or consequentiat
economic or properly damage. Some states do not aliow the exclusion of incidental or
consequential damages, so the above exciusion may not apply to you.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. 'YCU MAY ALSO HAVE OTHER
RIGHTS WHICH VARY FROM STATE TO STATE,




