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S—R)EIEETEET,

® DEG(") : EEwW( 0o )EBLTLIZEL,

e RAD(rad) : w0 )1 )EBL TS,

® GRAD(9) : EW( 0 )2 )&BL TS,

[RRAR &N KREBHTHRDISTE]

ZOESTIF. ABBEOXRRAACEERIBRAR. B

TIHSAR. BEAR. ITSNisEsR) TotaEmR

HRRIDIENTEZY,

o RRARHFIX. SCl. ENGDE EF0HN59% TOR
TIEROME#IEE(TAB) TEE T, TR,
XOMBICAD B N TERRSNE T,

o EEYHWAAR THEART > TH. ROIBRHEE
TOHEEBAIIBEF. BEAREBRLTHRY
FRENET, L <EDFBBRHRDOEEHRE
CDOVTIETBLIZE L,
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%7,
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[FE) e hROEERTEICDOVT]

CDESE. NORMI (#HEERE) & NORM2D) 2 7&58
DOFEFIBRARERETDIENTEET, FLD
BEICTEVZITN. RICSRILEICRVIBEICIE.
BREAREBOTHRIRRSNET,

e NORM1: 0.000000001 < | x | < 9999999999
e NORM2: 0.01 = | x| = 9999999999

100000+3=

D8/ S(NORM1)]  (ove)100000(=)3(=) 33'333.33333
- [BEIMREX]  EwCEIC) 33'333.33333
[TAB%2(C#5%E) 33'333.33

— [48%(SCN] 3.33x10%
— [THHHSH(ENG)) 33.33x10%
— [FEV\BR(NORM)] 33'333.33333
3+1000=

DFEYIBR(INORMT)]  (ove)3(=)1000(=) 0.003

- 3\ BR(NORM2)] 3.x10°02
— DEEIBRINORM D] 0.003
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o WooE (A BT E—ME—RIBRTEET,

o HBET () EBLTRRES U P LT LEL,

o BIEA TS5BS, BEICFIX, SCI, 1= FENGDY
VRARIIL TV B E 53, BIIET I B 56
ABROT. £y kPyTXZ2—H5 ‘NORMI' %
BRUTYVRVEBL TSV, o BED
#f1(d DEG’ & LTL &L,

IERIGE / EHETE

45+285:3= 45 285 (£)3( =) 140.

18+6 _ 18 6 =)

158" 15(=)8 (=) 3.428571429

42x(-5)+120= 42 5 120 (=) -90.
TEES)

(6x10%)+(4x10)= 5 (Ew) 3 (=) 4 (Ep)

F93(=) 1250°000.
34+57= 34 57 (=) at.
45+57= 45 =) 102.
68x25= 68 25( =) 1°700.
68x40= 40 (=) 2'720.

o (= )P(m )DERICLS B DEBEIEBBIT S
EDTEFT,

o EXEDNETE. NMBIERICRYET. BE
PRELERIOEBCRBDITERICGYE T, B
TlF. BRBDERICBUET,

® ERFHEEToICHE. ERIEKELTHRRENE T,

BEtE
o STEDRFIICAEDHEAMZIEBEL TIIZEW,
sinB0[°J= 60 (=) 0.866025403
cos & [rad]= o)
4 (endF) ()= 4 (O)(C=) 0.707106781
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tan-'1=[qg]

G (o (2 )P 1 (=) 50.
v (o (o)

o W= ODIBRIZ. ROBETHRREINET,

0 =sin""x, 0 =tan"" x 0 =Ccos' x
DEG -90 =6 =90 0=6=180
RAD -L<o=sl 0<es
2 2 "
GRAD -100 = 6 = 100 0=6 =200
(cosh 1.5 + (one) () (hyp) (Ceos ) 1.5
sinh 1.5)2 = 5 =) 20.08553692
tanh 3 = 5
7 )70 0.895879734
In20 = (n)20(=) 2.995732274
log 50 = 50 (=) 1.698970004
e*= 3(=) 20.08553692
107 = 1.7(=) 50.11872336
L 6 7
6 7 x(=) 0.309523809
82-3' x5 = —-2(=J3(9)
4 5(x)(=) —2°024.984375
(123)%_ 3 4
B (=) 6.447419591
8= 8 (x*)(=) 512.
49 /81 = (endF) () 49 (=) 4 (2ndF) (V)
81 (=) 4.
27 = 27 (=)
4= 4 (2ndF) () (=) 24.
10Ps = 10 3(=) 720.
Co= 5 2(=) 10.
500%25%= 500 25 125,
120+400=7% 120 (=) 400 30.
500+(500x25%)= 500 25 625.
400—(400x30%)= 400 (=) 30 280.
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AlCmong (o JEMLT—HE—FICLTIZE L,

WO RBE ROV x DEPED DIBRG EDFTER

HFBEBOHANTHET. 2B EDFHBERTIIEET

EFEth. ALHBATREDHZEEL THEE.

TOIWEER. SHBRZBANT I EB<TGET

PRYBLIIEZITO>ZENTEE T,

o WHHEZTOEERE. RDANE. xDEEHN
XEdDZANLTIIZE W,
WIRBEOIBENGVIBE. xF0 DEE dr=lx
105 x=0 W& E dx=10"° &L THEENFET,

o BENEETOEER. ADANE. BOKR™B(Ga : 18
R b RRVDEDEBMEANDL T IZE D,
DEBOEENBWNEE. n= 100& L TEHHBShE
EE

o SHEETOEXXEY—DERY UPENET,

o W/ BHFETIE. HERRICBEPIS—HF
£I2RBENDYET, ¥DHEE. WXy
PREWN) DEZZEATHBHELTH TS
Lo

W/ BAHEETEHEXCEDIEHEL TV

B, FREMKDBET BEHTELETO>E. ELWLE

RNEENBLBEHBY T,

BB YTV :

S=Lh{f(@)+A{FCath)+f(a+Bn) -+ peb—a
+fCa+(N=-1)m}+2{f(a+2h) {N=2,’>I ]
+f(a+dh) 4+ f(a+(N-2)R)}+f(b)} \asx<b

Mo : G- L)
f ’ (\) :T
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(B EETS> & EDER]
RO E CREBIBEBPHEHK
LK USEICRREDD D BBED
HY &I, stEPE“Calculating!”
ERMESNFTH. (o)=L T
HEEDHI I BN TEET,
Flo. BOBEOWMINGBE TE
PEHIRELEHIBHEY. B
MBS ETROELRBICEL
TE-B0OEICS3HEF. BHR
ENKELKRBYET., AIBOBE
F. BORE%E TE3 @L<
PDEILTROTLIZE Ve BEBDHGE. EOBHE
BOBWHREDNFTTROTLIZE W, ¥DO%K, mEH
BROBRZNET S &, STEBEHQLL. BER
Aoz d,

dldx (v - 0.5¢ + 6¥) 4(=J05

(x=2 6
dv=0.00002 2 50.
(x=3 3 0.001 130.5000029
dv=0.001

[5 (2 - B)dx (one) ) (Cx J(x*)(=J 5

n=100 2 8 138.
n=10 (EnT)(EnT)(ENT) 10 (ENT) 138.
BLakaE

A BEOEB(RLEB #HRESERI P TES

o COBERIT—MELOMETE—FDEEICHEAT

TET (2 - b - 8 - 16ESEICIIERATEZE

A’)O

o FLKBYXAEY —%FEAL. ¥DEZLEIRDE
Kbt 29 ELEHID.
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[—R%ELER]

(2ndF) fvoon) (0 )(ENT)%3BL T, 0H50.999% TOHER)
B3O BAERES BB ENTEET, HOTS
DEBERESEL-VRER. EEBLET,
EBTERTLET,

[SvRLEAR]

(zndF) oo (1 )(ENT)%AIBL T, 1H56% TOBKOE,
WARESBRZIENTEZTHAI00OEBEYI2
L—y3VTEED), mOTIOEBERES -0V
Bl ENDEBLEYT, (onvo)ZBIEERTYLET,
[SvHaLD10V]

(2ndF) ool (2 )(ENT)AIBL T, 0& 1% SVUALICHE
SHBIEDTEFT (A VOREOEERAYIaL—
avVTEEY), MOTIDEBERESEI-VLBE
F. EWMAEBLET, ) EBIERTLET,
[SYRuAYFTv—])

(2ndF) fawow) (3 ) (END) A IBL T, 0HD'599% TOEBHD
AP AERESEDIENTEET, MOTIDIEEEZH
ESHEORSR. EN%EBLET, (o) %P &K
TLED,

AERIRE
(ndP) PRaW Z B I 12 UIC. BEBUANEDLY ., RRS
NTOAREZBESNICBERMUICRELE T,

90°=> [rad] 90 1.570796327
al 100.
-1 90.
sin"0.8 = [°] 08(=) 53.13010235
- [rad] 0.927295218
N 59.03344706
N 53.13010235
XEU—5tE

COBAICE. —BRRATY—D8ERA~F, X, Y). MIXE
U=(ME SR PUH—=XE)—(ANSDENENTI AT DH
YUY,
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T—F ANS M A-F, X, Y
—% O O O
st O X X
Yalk:s X X X
BRE O O X

O: Ay X : EAFRY

[—BFERXAEY— (A~F, X, Y)]
o) zfE>THEEZLRLE T, Arm&icE(rel)%
o TERLUICKEBEZFOLELE T,

[3R3Z A EYU—(W)]

—BSSCIBA T —DOBAEICINA. SRBEHDOREICHTC

BEEENELICYRBBLICVT BRI ENTEET,

WIXEV—(M)%ZEH ) PIBICIE. (ove)(sTo)( ™M)

ZILTLIES 0,

[SREPYH—XEU—(ANS)]

(R EDFESRTYHRICLURONIETERR AL

BLET,

TEE:

* TS, SEERRAXEICRYXEY—(CBH)
WICEBLET. DD, NSO AFRT
BBEIE. XFLREYXE)—ISFRL TS0,
) EL?& ................... Y)(:EIJ_

@ S Xy seeeeeen XAEY =B &0,
YAEYU—(0BLTY)

¢ T—FRER%ZTDE. BUE—FZRBRLISBSET
B, —FHEBAEV—ESRMPYY—XEY—(F
HESNE T,

¢ AP Ffcld(ReDEBELAEFB > TH. RRREICH
HPh5Y. RRKIAMOBETRRLUICEEAIOE
FTENTEZXT,
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16.

24+(8L2)= 1.5
@xS: 80.
0.
$150x3:M+ 150 3 450.
+)$250:M2 =M1+250 250 250.
“M2x5% 5 35.
M (z0aP) (o) (o) () 665.
$1=¥110 110 110.
¥26,510=$7 26510 (=)(rRel) (Y ) (=) 241.
$2,750=¥? 2750 =) 302°500.
r=3cm (r—Y) 3 3.
nre=? @ (v
=D 28.27433388
Boocan  2(C04D6(D) 24
~
e 60 (=)
S0 A= G Cane) () 32.2
i BRDOREORELESHE#EBLTOET,

EiRstE
ZDELFE. FEBRERDIABTHERAIBIENT
EEEE

6+4=ANS 6 4(=) 10.
ANS+5 5(=) 15.
8x2=ANS 8 2(=) 16.
ANS? =) 256.
44437=ANS 81.
~/ANS= 9.

o BEHOBDE AN LICRTIIERSIE=TO &N
TEFEtEA.
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DGR

COBLE. DB EFEALCIBRGRE. BREE.

BIOXREY—FTELTOIIENTEET, o, &

DNE. ARDE. NBEOEMETSIIENTEET,

o JYYURI(N)ZBSHTERRIBN M ZBA B EE
. NBICERLTRRSNE T,

spracly] @08 1(F)2(5)
4 3(=) 4.5.6*
S[axxx] % 4.833333333
—[d/c] 29-6
105 = 2 3(=) 4.641588834
5

(%) - 7 5 5(=) 16807 -3125
(& )%= 1 8 ()1 3

8 =) 1-2
/%= 64 (e) 225 (=) 8-15
23
37" 881
1.2
55 ° 1.2 23(=) 1223
v

22 1(ows) 2 6w9) 3 (F)2 (=) 0°31°1.5
1x108
T 1(E) 3 (@) 2 (E2) 3 (=) 1.2
A=7 7 z.
4= 4 (@) (A=) 47
125+ % =[axxx] 125 2 5(=) 1.65
Sl P 1-13-20
*4.5-6=42
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21 - 5 - 8 - 10 - 16:EDTHEEE

—fEE—RT. 2% -5 -8 10 16 TRSNTI-H

BOBREZMPIIBEMRE (Y I8, XEY 518

EEBL)ETOENTEET, F/io. 2. 5. 8

. 165&@%%—#’?& AND (GREBTR) . OR(E%IE

). NOT(BE). NEG(BH). XOR (HtaV:HE

10). XNOR(%H‘@EI’J ﬂﬂ@%m)@%aﬁﬂ&%%mb

i@—o

ZmOF—BEFRDEHBY T,

I2EE—FRAERELEICHHPRENE
o Ffo. BRLTVSEBEA2ERKIC
EmLEY,

(endF)(=PeN) : BEE—RZHJBELEF TP HENF
F)o Ffc. BRLTOLDHBASERIC
EmLEY,

BEE—FERELEZI (g’ HBIZE
o Ffo. BRLTVSEBEASERIC
EmLEY,

CndE)@rex) : 16EE—REBELEICH HENE
T Fio. BRLTOLZEER 16ERK
ICE|mLET,

DN0EE—RARESN. —ROSTEETT
STENTEBIREICBRUYET, F/o.
KRLTOVBHEX10ERICERLF
To ‘b7 P9’ “HIBHEAET.

T 16ERT. 10ERD10H05156(C18H8 T 2%E%

)\bAT;’étB%L:ﬁcﬁﬁT;“éDA~Féa\ %n%ﬂ
ZBLET. EREFAERRBTIEAFOA~FT
KL, BIERRBTIIRODELDICKLET,

A H Co ! E—ft

Bob Do+ F—F

-2 -



NHBERF > TOBKEBOOER) Z2EH. bEH. 8
EH. 16 ERICERLISBEE. NEBBEPDUIETS
. BREIOHDIERENE T, BRI, 2EH. 5
¥, 8EEH. 16ERFEDORBRICIEBHESENTH
B3BE. NEBER>PUBTENET, 2. 5. 8
. 16EE-—FDOEZDBRIEENENDORBELT

RRENFT,
DEC(25)—BIN 25 11001°
HEX(1AC) 1AC
—BIN N 110101100°
—PEN 3203°
—0CT 654°
—DEC 428.
BIN(1010-100) (ndF) (=8N) () 1010 (= 100 (O )
x11 = xO11 (=) 10010°
BIN(111)>NEG 11 (=) 1111111001 °
HEX(1FF)+ 1FF
OCT(512)= 512 (=) 1511°
HEX(?) 349"
2FEC- (on/e) (510) (M) (2ndF) (=HEX) 2FEC (=)
2C9E=(A) 2C9E 34E+
+)2000— 2000 (=)
1901=(B) 1901 6FFH
(©) (ReD) (M) A4d™
1011 AND (on/c) (2ndF) (=BN) 1011 (AnD)
101 = (BIN) 101 (=) 1°
5A OR C3 = (HEX) 5A (or)C3 (=) dbH
NOT 10110 = (2ndF) (=BW) (NoT) 10110 (=) 1111101001 °
(BIN)
24 XOR 4 = (OCT) 24 (xoR) 4 (=) 20°
B3 XNOR B3
2D = (HEX) 2D (=) FFFFFFFF61"
—DEC ~159,
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BFRIETE - 10 ES60EZHA

10 & 60EDEHY . 60ERDSRBELODNDE
BETDIENTEXT, &ic. 60EREFEMLIND
BRERE. BKEE. BIUOXEY—EEZ7TOIL
NTEEY,

BOEDKRIRFIRDEHYTY -

1'03“:'3"" 9618

T
bl l—@
12°39'18.05” 12 39 18.05
—[10] 12.65501389
123.678-[60] 123.678 123°40°40.8”
3h30m45s + 3 30 45 6
6h45m36s = [60] 45 36 (=) 10°16°21.”

1234°56'12” + 1234 56 12
0°0'34.567” = [60] 0 0 34567 (=) 1234°56'47.”

3h45m — 3(owms)45 (= )1.69( =)
1.69h = [60] 2°3'36.”
sin62°1224” = [10] (n) 62 12 24(=) 0.884635235
24°5["] 24 86°400.
1500"—[ "] 0 0 1500 25.
EEAEZS i
o STEDRIICAEDBAMAAIBELE T,
M ) M P (:6)
r
y &~
0
0 T X 0 X
BREE BEEAE

o HBHRHRIIBENICXYXEY—(CRBEN&E T,
rEflExDE : XAEY—
OFTIEyDE: YAEY—

-26 -



©v%) 6 @) ) 4

x=6 (r= DA 7.211102551
y=4"l0=[] 10] 33.69006753
G| 7.211102551

14 36
r=14 x= G 11.32623792
6=36[ |y 8.228993532
11.32623792

MBEHIFUH U #aE

YBERAETOETICIE. CsDZBLTHD. YDE

BICHRT 2B SCMZANLET, AIRIE. B

DHDREF“01"TIE/EL T

EROHRRIE. RRARXDIBED/NKEBHIRIEE

> TERRSNET,

YIBER G2, b, 8. 16ELSNO—KE—.

WETE—R. ARRE—RTHOB I EHTEET,

F o MBEREBAMEX N vHIOIIUN-I 3G
CODATARIZRMT —AEER) HEMB(2002).
NIST CKEBBERERMATPT) AFRD1995F /R
[Guide for the Use of the International System of
Units (SDJ. ISO#MEEJISERLS. BURRSHLIOH
$ES(Z28202-1985) ICEML TOET,

&S BIR e v}

01 BEODHDRS c, ¢ ms™
Speed of light in vacuum

02 | ABESINHEHK G m3 kg 52
Newtonian constant of gravitation

03 | BESHNRE On m s2
Standard acceleration of gravity

04 | E¥DEILES me kg
Electron mass

05 | lZFDEILES mp kg
Proton mass

06 | PEFDEILES my kg
Neutron mass

07 | phxDEIEES my kg
Muon mass
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Molar volume of ideal gas
(273.15K, 101.325kPa)

&S B el 841

08 | RFESH 1u kg
Atomic mass unit-kilogram relationship

09 | =Ef - BRRE e c
Elementary charge

10 | 75V oFR h Js
Planck constant

M RIVYSVER k JK-
Boltzmann constant

2 | AEOBHE o NA?
Magnetic constant

13 | BEOFSE & Fm
Electric constant

14 | SHEFH¥E Te m
Classical electron radius

15 | Wi EER o
Fine-structure constant

16 | R—TPH¥R a, m
Bohr radius

17 | Va—FNUEK Re m-
Rydberg constant

18 | HREF @, Wb
Magnetic flux quantum

19 | R—THF s JT
Bohr magneton

20 | BTOWRE—XVF e JT
Electron magnetic moment

21 | ¥ Uy JT
Nuclear magneton

22 | BYOHIE—XV Uy JT
Proton magnetic moment

23 | PEZOWSE—XAVF | i IT
Neutron magnetic moment

24 | WRIFOHEKE—XV H Ly JT-
Muon magnetic moment

25 | 803V T LVBR A m
Compton wavelength

26 | B0V T FURE Aep m
Proton Compton wavelength

27 | YaFIPY—RIVYNVER | o W m2 K+
Stefan-Boltzmann constant

28 | PARAROERK N, L mol-
Avogadro constant

29 | BRSIRDIEEMTE Vi mé mol-!
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Standard atmosphere

BFS B Eoel A7
30 | TEILOSHESR R J mol' K-
Molar gas constant
31 | 2737 —EH F C mol-'
Faraday constant
32 | 72V - HUVAVTER| Re Ohm
Von Klitzing constant
33 | BFOLER -elme C kg™
Electron charge to mass quotient
34 | BREF hi2me m2 s~
Quantum of circulation
35 | BFOHWSABESE » ST
Proton gyromagnetic ratio
36 | YatIVYVERB-BEL | K Hz v~
Josephson constant
37 | F AN eV J
Electron volt
38 | BV S RBEOT) t K
Celsius Temperature
39 | Rxz&fu AU m
Astronomical unit
40 | N"—t5 e m
Parsec
41 | RE(C-12)OENEBE M(C) kg mol-'
Molar mass of carbon-12
42 [ RBTSVOER n Js
Planck constant over 2 pi
43 | N—FJU—IRIF— Ep J
Hartree energy
44 | DVHELRVRET G, s
Conductance quantum
45 | WIS ER DU o
Inverse fine-structure constant
46 | BRFEFESEL mplme
Proton-electron mass ratio
47 | ENE=2 My kg mol-'
Molar mass constant
48 | PHFOIVTFVER Ae.n m
Neutron Compton wavelength
49 | MEHE—ER ¢ W m?
First radiation constant
50 | BEISE_EH ¢ mK
Second radiation constant
51 | BEORMAVYE—RVR | 2, Q
Characteristic impedance of vacuum
52 | BEXIE Pa
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Vo = 15.3m/s (o) 15.3 () 10 (+) 2 (2nd®) (D (X))
t=10s 03 10 (Z)(=) 643.3325

1
Vot+ - gt?="?m

BAUME (A MY vHIVN—Y 3 Uik
SANEII2KE. b, 8E. 16ELSID—MBE—F.
MStE—F. BRAETE-FTHEIZEATERT,

EBS B ER
1 in—cm in CAVF
2 cm — in cm LBV FA—RIU
3 ft-m ft 74—k
4 m — ft m P X—FR)
5 yd - m yd T —F
6 m — yd m P X—=FR)
7 mile — km mile CNAN
8 km — mile km CFOX—FV
9 n mile - m n mile 1 BE
10 m — n mile m P X—=FR)
K acre — m? acre cI—Hh—
12 m? — acre m?2 TEBA—R
13 0z—g 0z AR
14 g— o0z g OS5 A
15 Ib — kg Ib 2
16 kg — Ib kg cF05S A
17 °F - °C °F T HhEKE
18 °C > °F °C CERE
19 gal (US) - L gal (US) : 7OV (US)
20 L — gal (US) L A
21 gal (UK) - L gal (UK) : 70V (UK)
22 L — gal (UK) L Uk
23 | floz (US) - mL fl oz (US): &7 >~ X (US)
24 | mL - fl oz (US) mL YUYV
25 | floz (UK) - mL fl oz (UK): 274 >~ R (UK)
26 | mL — fl oz (UK) mL YUYV
27 J — cal J Ya—)b
28 cal - J cal hoyU—
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B 81 ER

29 J — calis J cJa—)

30 calis - J calis 15EHOY—

31 J - calr J cJa—)

32 calt — J calir LT HOU—

33 hp - W hp =)

34 W — hp W vk

35 ps - W ps RN =Pl

36 W — ps W vk

37 kgf/cm? — Pa

38 Pa — kgf/cm? Pa CINRAW

39 atm — Pa atm CRE

40 Pa — atm Pa CINRAN

41 mmHg — Pa (1 mmHg =1 Torr)

42 Pa — mmHg Pa CINRAW

43 kgf-m — J

44 J — kgf-m J Ya—)
125yd = ?m (onre) 125 (2ndF)(con) 5 (=) 114.3

IVIZFPUVHES

2%, 5. 8. 16ELSDO—mBE—FIZT. RO
BEODIVIZFPU VLS AE>TEHETD &N
TExY,

S B L2t
k (£0) matH (1 )0 ) 103
M (X H3) 106
G (¥7#) 10°
T (F3) 102
m (X)) 1073
u(¥140) 106
n(+/) 10°
p (D) 1012
f (ZThh) 10715
100mx10k= 100 WATH (1 ) (4 )(Cx)
10 Ma) (1 )0 (=) 1°000.
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FTEAERAHEE(MDF)

COHEEIL. BERBICERSNTOLB5ERR%E .
RRSNTOLBHERBRIC—HSEBHETT. 2O
BN TIFFEABEARAXI10®)TITL. RESB%E
14FETROTOE T, DI, BEODSTETIIS
BREEZ LEFBICBIC. STEICAVLSNZHIERERR
SNTOLBRIETIFE<. BEARBICEE/SNTLD
KENMERENTVE T,

LHL. StERBRALEREZRAL. STERBRZMNA
LTI CEEZTOHBEIC. RRSNTLSHBR%Z
XDFFROFABIHAIBIEHNTEET,

5:9-ANS EEEW(ICEB(2I(1)

ANSx9= 5(=)9(=) 0.6

[FIX,TAB=1] 9 (=~ 5.0
5 (=) 9 (=) (o) 06
9 (=" 5.4

*1 5.5555555555555x107'x9

*2.0.6x9

VIVIN—HEEE

AN LT D=0"E78 B DIEE KD BHERET T,

& “a—FUKICKDELEEETOTOEIOT, X
BIZIE. BB PAIHRE(Start) Ik » Tl @b
IRREFICTS—(Error 2) &R 3BEHHY T,

o Fi-. TOOHEEE B - TROIIBRICIE. BEHE
BFELBYET, BONIHBRIAELLBOER
PNdEEPTREDE =, WEHE(Start) i \X
Ba)DEAZEAT. BstELTHTLIEETL, ¥
HE(Start) (. BREPADEREEZANLTHT
<IZEV WIRBEWE)IE. KYNSREDPLER
BREZANLTHTLIESU,

o BARDBSNRH >z = (Error 2)
o 2D LOBHIBEETDE=WAIE. 3 RHER)
o StEREAGQ LU EE
o SIERBIIBEBNICXAE —(CREENET,
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[VIVN—tEEEDERTSE]

Mmooe (o JEBLT—HRE—RICLET,

QERuHEEIcXEANLET,

@OmATH( 0 )=BL & T,

@OMHPE(Start)Z AN L TEDEBL TS IETW. B
BOIBENZWVIBE. Start=0& L TEtEaNF T,

OMNXE(@)EANL TLIEETW. BIEDIEENS
WiBE. MHE(Star)ZTTic LT, MHEMEF0 : 4
HAfE X 10°%, #DHAME=0:10° &RV T,

®END)EBIT ESHENBFVET,

[Za—FkYiEICDWLT]

o XDBRDELUEZE MDA %L > TKRDBHFETT, &
9. HHMHPE(Star) £ H & ICRITRT LS ITELL
BaKRD. ADK ) » y=£(x)
DETEHRRE 0" # LB
L&ET, RICEDELUE
ZEFIRAEMEICL TR
L% KRDBDEWS5TE ic)
ERURLET, ¥LT j
REBICANADSERE 11 T x
EBMIE0" I otc e ELHE  #HAME
. COELEERE L Za—hkViE
F9,

sin x-0.5 (one) (Csin)(arrrA)Cx J(C=) 0.5

Start=0 WATH( 0 J 0 30.
Start= 180 180 150.

YIalL—YaVvitg

2+ DU EDEETOY R L1IcY., 2x+2y=14&
BEIERDEEZRDOFBHBE. BROEBZER. TOE
PELXZERL THEIBHBEICHENTT., —ERX
ZANTNE. BEIROEROEZANT B121F T5t
BEIDIEHTEFT,
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ERATEZEH  A~F M XY

FERATEROVERK « &K

& VI aL—YaVEBR—ME-—FTOHETTRE
ij

o (B DEERTHD (% E)IIER/TEEE
/1/0

B Yabin

DMmooe (0 )=BL T—mHRE—FICLET,

QEH A1 D EE>IcREAHLET,

® (ndF)(ALB) 2B L & T,

OZEBEOANBEICRYE T, L TOWBDERD
BEANDL. ENO)EBLTEESEET, FALL
ETOEHDEZANLEDD ESTERRERRL
F9,

o ZHEDANIIEIEDHIRETHEXTDOANIGT
=F Ao

o SHER YK (@) (Ace) 2T &< URLE UK ZF
ALISEATSTENTEET,

o ZHICHEBHZBINTLIHRE. BRENHETE
TYORBAERRLE T, BEA*EFE T DEEIEH
LOBEEANDLEDEBLET,

& VI L—YaViHtEEERTIBEERAEY—D
RBIEFANDLIEBICZEDY ET,

(mopg (L0 ]
flx) = x3-3x*+2 (e (X J(x)(=)3

2
x=-1 1 -2,
x=-0.5 0.5 1.125

VB
=3 2 3 3.605551275
=5 5 5.385164807
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Hstst &

CDEETIF. Mt E— FTTREOHESHEDTE
F9, £, Mo JEWLTHEFE—FICL. R
L) ~Ce) =WBLT. ALEOMETSHEZ RV
ED

(0(SD) - 1EHMEETE  Stat 0 #&RT
(7(LINE) - 1 REEETE Stat 1 Z&RK
(2(QUAD) : 2ROEEtE Stat 2 Z&KK
(3 (EXP) : EROREE Stat 3 Z&RK
(2 (LOG) : OBEE Stat 4 #&RK
(sJ(PWR) : NE=ROFSTE Stat 5 #XRK
CeJANV) - EHORESTE Stat 6 Z&RR
BIRETETETROB I EDTEIMETBITLDRD
EHBYTTI,

X YT () DEHE
sx BUTI () DEERE
® ox | YT () ORIEERE
n YT IV
Xx YT () O#HAD
2 | YT () O2F&DR
y BUTW () DIYE
sy YU () DEERE
oy | YT (G OREERE
Sy BT () O#HA
@ Iy | BV () D2FDF
Sxy | YT (x, y) DFEDF
ABEFRE
QR DORE
QR ORI
2RANBE, (y=a+bx+cx?) DFREL

[SERES N AN I
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1EBEE
OOMEtE. HLUERERBHODE

TROFETE
DE@ROBA DB c ZBR) DIFSTEICIA
T xICH T2y DEEBHEREY IS LUYICHTT
S DEEEHEEBNERDE T,

BHOR. JROF. \NEROF. 2HORTE
DE@RROBADRE ZBR) DIRFTEICHNA
T, xICHI By DHEEBCEEREY)BLUYICHI S
TDEEBHEBNERDET, 1212L. TNHE5OD
QREstEEENENOORN%E 1ROFBRICERL
THELTWB e BL UL DIRSTER. AD
LIcT—RICHIBDHOTEBL, BshicT—
RICELBMEBICRYE T,

2RERETE
DEQDOMEE. BLU2REFR(y = a + bx +
cx®)DfBa. b, ERDFT, BH. 2ROBHE
TIIBRMBr3stETEZ T Ao

o HFEENDEN2DHBHE. (2ndF) (=) %=HL T
T

o (P B & V(R ZEAWV TR ERZE - 15T8 %
IOTEDTEET,
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0.
1.
80 2
D) 3.
3 4.
50 5.
75.71428571
12.37179148
n= 7.
Tx= 530.
PR 41°200.
sx= 13.3630621
sx?= =) 178.5714286
95 104502 s EJW--
(+)50 E] 64.43210706
v=60>PH?  @AW( 760 @mH( I 1)
=) 0.102012
t=-0.5 > R(t) ? 05 =) )J(C=) 0.691463
1y o.
2| 5 1
2| 5 2.
12 [ 24 3.
21 | 40 4.
21 |40 25 5.
21|40 (rRen)(Ca ) 1.050261097
15|25 () 1.826044386
0.995176343
8.541216597
RCL 15.67223812
x=3 - y'=? 3 6.528394256
y=46 — x'=? 46 24.61590706
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0.

12 (1) 41 OAT) 1.

) 13 2.

5 ()2 3.

23 200 4.

15 71 5,

(ReD(=) 5.357506761

(ReD(b) -3.120289663

0.503334057

x=10 = y'=? 10 24.4880159
y=22 — /=7 222 9.63201409
-3.432772026

9.63201409

F—RANDEENE

AHUE=T—4(E. E—RAZEFET 5D (@nd)(ca) %18

FTETEBLTOET, FLOT—REANTBEE

(. (NETOXEY—DOARBEL U P LTSN,

[F—2DAN]

1 ERRET
F—R[OATA). FioiE
T—A () ER AN (A—T—A2 D ERDBE)

BT
F—ARx(e ) F—RyDOATA). Fiold
F—=R ()T — Ry ) ER OATA) (B— D2 E
F—RDERDIEE)

o WEtT—RIE. 100E TANT B ENTEET,
1 EHIET Tl BRELOT—RI(E 14, EXBY
DF—2F2HEEAHIVELET, 2 BRI T,
ERELOT—RE 24, BHRBYDT—RF3HE
AHYELETD,
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[F—42DETE]

F—R2DAIEP((0ATA) %= 3BT 7D
(ONS) TCANDPDT—RERBETEET,

F—RDANE(OATA) ZIB L 1-%)
CA)/(O)EFE>T. ANBHDT—RERRT
BT EDTEET,
(VO %BTEREIBLANT—EHS. (A %8BT
ERVFLOANT—ADBIEEICKRRSNE T,
ANT—&IFE. Xn=", ‘Yn=", ‘Nn=" (lEANT—
2ty EOANEOEETI)EBETEICRRE
n%a’o
SIELICOANT—REZRRLTOS &=L, E
LOWMBZANLT. CAAAIBT ESIFTHI &N
TEFET, ()%EFE>E. 1207 —%tvih%E
FEOTEIET B ENTEZT,

o A/VIUVRIZ. EEIDABICKRRENTOROR
BHHBIEERLTOET, () (v )%BT&
BNTOWBABERTLE T,

0 ANLIcTF—atvY hEMETDEEE. HELE
WF—4&tv htDOBBARRS T TH S (@) (cp)
EBLTLIEED, T—REY FHSEESNET,

e HLLWF—RtY FEBINTSHEEF. (N)%EIBL
THSE. T=RANEOAAZIBL TS,

- DATA
30 ) 0.
40 30 1.
40 40 2 2
50 50 3.
d

- DATA
30 E2EaEa)
45 45 3 X2 = 45.
45 &2 N2= 3.
45
60 (¥ 60 X3 = 60.
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wEt s E

AT E] =y

e y=a+bx

22REF y=a+bx+cx?

BHOE y=aee”

SHONF y=a+belnx

NERDT | y=aex

PHOR | y=a+b-
S _ 2 Zx2 — nx2
=" oxs/— —

2 —nx2 Tx=x1+ X2+ -+ Xp

SX = I =x12+ X% + e+ X2

METETE TR, RDOLD
o PREFER K 1-(3ETERE

Xy2 — ny2
n
Ty = x1y1 + X252 + -+ + Xpyp
Sy=yt+y2+-+yn
Y2 = y12 + 2 + o 4y
(n: Y7 IE)

oy

BIHBIS—IIRYET,
ROHIHEN X 10'0(2% L

Wh ¥N%ZBABHE

o HRNODBE

® BOHDEH[RERDE D& LIEE
® 2ROFSHE TEHIROENB D S 15E
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[ERERSTE]

=" (t20) (t<0)

Alle %
- 0

(t20) (t<0)

P(1) =

Q(l)=17fr e’szdx
NEZ

R(r):le—Tf:"e’szdx (t=0) (t<0)
--oo 0 oo o0 t 0 oo
1= 11 PR AEBELT BIoHDEHRR

ox

o P(r). Q. RMDIZ. BEAERDDIEVDIEAD
5. t<0Th>THRICEDEEEYET,
P(O. Q). BLKURW DEIRIESLIT6HT
EP

-4 -



BIU1TRAER

2558 1R AR (2-VLE) B K U'3T&EIL 1 R GR2
(B-VLE) DRAERDDZENTEF T,
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ax + by = ¢y
axx + by =c;

ay by

ID|=

az by

@37TEI 1R -

ax + by +ciz=d; ay by ¢4
axx + by + coz =dp |D |= as by co
dgx + bay + caz = d3 ag by cs

o THIXDEDH 0 IR BBER>I>—ERBYET,
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EIS—ERYET,
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. YIBICKRRLET, BEITDHEEE. ELOER
AMTEDEBLETD,

—42-



oo 2)(0)

(2X+3y=4 2 (enT) 3 (EnT) 4 (EnT)
5x+6y=7 5 (ENT) 6 (ENT) 7
x=7? (END ] 1.
y="? (END) ] 2.
det(D) = ? [det(D)] -3.
x+y-z=9 1 (D) 1 (BnD) 1 (#/=)(EnT) 9 (BnT)
[6x+6y—z=17 6 (EnT) 6 (EnT) 1 (+/=)(ENT) 17 (ENT)
14x—7y+2:=42 14 (enT) 7 (+/=)(EnT) 2 (ENT) 42
x=7? [ 3.238095238
y=? bl -1.638095238
z=? (END) [2] -7.4
det(D) = ? [det(D)] 105.

2R/ 3RHEN

CRARR(ax’+bx+c=0) BKUIRAER
(axP+bx’+cx+d=0) DRAERDZZEDNTEF T,

D2RAER:

@3mAHER:

o B IRAERERK. REE(a. BHE)EAF(ENT)
#BLTANDLETD,

o REBEAINTANICRE. (ENDABTEBERTL
£, BHDONUEHDEEF. HFT(EnD) %Y
ERRLET,

o BMAEREDEEF., “B’'YYRILDRITLET,
%%&(ﬁﬁtlﬁ%{ﬁﬂwﬁjﬁw’%ata (endF) (=) % 38
LTL1EE b,

o " DIREAR > TROIMRICIE. REHLDHE
PdYUFEd, Fio. RICK>TIREITS—(Error 2)H
RETRHBEPDHYET,
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Woos (2 (2 )

3% +4x-95=0 3 (EnT) 4 (END)(+/0) 95

x1=7 5.

2= —6.333333333
5.

@Bz (3 )

5:°+4x2+3x+7=0 5(ENT) 4 (ENT) 3 (ENT) 7

x1=2 -1.233600307

2=7? 0.216800153
+1.043018296;

x3=? 0.216800153
-1.043018296;
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OIBERZE— R (o> VR IUskT)
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(12-6i) + (7+151)
— (11+4i) =

12(=06 ()7 ()15
(O CE40OEIM 8

(2ndF) - Dl +5.;
8.
6x(7-9i) x 6 x)CO 7= 9O
(-5+8i) = COsE)8 EIOIC= N 222
(andF) +606.;
16x(sin30°+ 16 (x)((J(sin) 30 (+)
ic0830°)+(sin60°+ 30 (=) (sin) 60
ic0s60°)= $)60 ()= [ 13.85640646
)] 8.
(@ndF)(=re) 8 (£ )70 (+)12(£)25
=01 18.5408873
) £ 42.76427608

r1=8,01=70°
2=12,02 = 25°
{

r=7,0=7°

(1+1i) 1.
1 1.414213562
r=2,0=7° 2 45,

@ndP) (=) ()2 (=) 3 OO0
(2-3ip -5.
bl -12,;
1 _ CHEOO)dxDC=) [ 0.5
1+i =) bl -0.5;
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Dl -2,
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sinA ~ sinB sinC
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£l (A=)
i R z=/Re+(al— =)
. oC
EQ 1
(OL— E
TC 8 = tan' R
otz Lo=2nrf

BICHWVT. R=120[Q]. L=4[H]. C=3[uF]. f=60[Hz]
DFEDAVE—RVRZEHIBAOEKRDET,

B
MATU—: 0=2nf=2 X 1 X 60
YXEU— : ol — = =(MXEU—)X 4

oC 1
T (MXEU—)x3x10°
Z =VREH(YXEU—)2
YX%U—)
R

0= tan‘1<

F—iRME
(o0 ooe) (5 )
EP (o0
o 2(zd) (1) (X600 (W)
— 376.9911184 (w)
o @ () (4O @) (i)
CO3(E) E6(0) @d) (F)E0) (V)

-
623.7703454 (oL — =)

e ()L (J120(x)(+ ) (arwy
OO0 — 635.2081894 (2)
® (2ndF)(tan)(_(J{arm) (v )(=]120( ) )
=) — 79.110561° (6)
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IS—IO—Fr&IS—AB

SGETS— : Error 1
o ENICEITTERVBREDIS—,
B 2(+)(=)5(=)

WETIT>— :Error2

® SERRF - IIRPREORIEHNO' OB LD E =,

o BRKDODBREAETLI- & =GHERDPOIBEH0
DEEELED),

o STERDF /I ERRITEEBEBA L=,

RHPLS— : Error 3

o HBEFCITEEGSRDONY 7 7—(—E— R Tl
BRICI0E*. BEGHAICABR)ABAILES,
RSB I OERBME— N TIFLERICARVYE T,

o T E— R Tt T —a MM00E%#BA & &,

AODEEIS— : Error4

o XHBRANNY 77 =142 E BRI EEs
RF142XFLIRTANTER T,
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stEEEE

o ZHOELTIE. RAIE L TREEBOR TAIHTICE
DERENELET, 1120, ERL TEHHEZEITS>E
BENRBEINT, BELPKRESRBRYET, v, 4,
nl, e, InR EAPTERITEEZTo>TLIHELR
ENRBEINT, BEIKEKRVET, /o, BH
DHERESB LUEHEORE TIRBEHIRBEEINTK
ELRVET,

o STEZEE 1 £10°9~19.999999999 X 10%¥H & V0

BREVBEHBR. BLOBRPHROMBIEH10
RBEDBERF0ERBLTHE, BVERTZETV
i 3’0

ok sTE%HE
DEG: Ixl<10%
(tan x: 1 x1#90 (2n—1))*
sin x, Cos x, RAD:  Ixl<-Z-x10%"
tan x (te;r?g dlxl# L (2n-1))*
GRAD: |x| <%x 101
(tan x: 1 x 1100 (2n-1))*
sin'x, cos~'x IxI=1
tan'x, 3x | x1<10'%
In x, log x 10%° < x < 10"

e y>0: —10" < xlogy <100
e y=0: 0<x<10'®
¥ *ey<0: x=n 1
(O<Ix|<1:7:2n—1,x¢0)*,
-10" < xlog |y | <100
e y>0: —10‘°°<%Iogy<100(x¢0)
y=0: 0<x< 10"
Xy e y<0: x=2n-1 1
(0<Ix|<1:7=n,x¢0)*,
102 <Liogly1<100
e’ —10"° < x < 230.2585092
10¢ -10" < x < 100
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BE¥ STE#E
sinh x, cosh x,
tanh x | x| = 230.2585092
sinh™ x lxl<10%
cosh™' x 1=x<10%
tanh' x lxl<1
X2 lx1<10%
X3 | x1<2.15443469 x 10%
Nxo 0= x<10'®
I x1<10™ (x = 0)
n! 0=n=69"
0 = r<n < 9999999999"
nPr 100
e 10
0 = r = n = 9999999999*
nCr 0=<r=69
100
(n- r)'< 10
«~DEG, D°M'S 0°0’0.00001” = | x | < 10000°
X,y —>r,0 a2+ y2< 1010
0<r<10Q'©
DEG: 161<10"
. " . T 10
rne—xy RAD: I9I<180><10
GRAD: 161<10 ) 0, 1q1
DEG—RAD, GRAD—)DEG |l x1<101°
DRG > RADSGRAD: | x| < x 10%
(A+Bi)+(C+Di) IA+Cl<10™, B+ D | <101
(A+Bi)—(C+Di) IA—Cl<10', [B—D<10'®
—_ 100
(A+Bi)x(C+Dy) | (AC—BD)<10

(AD + BC) < 10'®

(A+Bi)+(C+Di)

AC + BD
C2+ D?

Cz+D2¢0

<1010
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R STEEE
—DEC DEC : |x| = 9999999999
—BIN BIN : 1000000000 < x < 1111111111
—PEN 0<x=111111111
—OCT PEN @ 2222222223 < x < 4444444444
SHEX 0 < x < 2222222222
AND OCT : 4000000000 < x = 7777777777
OR 0 < x < 3777777777
XOR HEX : FDABF41C01 =< x = FFFFFFFFFF
XNOR 0 < x = 2540BE3FF
BIN : 1000000000 < x < 1111111111
0=x= 111111111
PEN : 2222222223 < x < 4444444444
NOT 0 = x = 2222222221
OCT : 4000000000 < x < 7777777777
0 < x < 3777777777
HEX : FDABF41C01 < x < FFFFFFFFFF
0 < x < 2540BE3FE
BIN : 1000000001 < x < 1111111111
0<x= 111111111
PEN : 2222222223 < x < 4444444444
NEG 0 = x < 2222222222
OCT : 4000000001 < x < 7777777777
0 < x = 3777777777
HEX : FDABF41C01 < x < FFFFFFFFFF
0 < x < 2540BE3FF
*n,r BY
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Second |EHVE 0
ya— XEY—QIEOHL
STO R +7 XEY—ADZIE
F—A MEtT—2DAH
HYPT—R st —% OHIBR
SVA I L

»>BIN NAFYU— 23
V&b 5
FHORI 8
FII 10
NFY 16
EF4 774 STERSRALDIEAE
FaA—=TP—=II— AEBMRE

Degree | T« & — E

Radian|>Y 7Y SYPV(BAICLPBERT)
Grade |¥3—K JS—F@EA%100&T

BAEEXRR)

ANS roY— SRANPIUH—=XEY—
ENT IVR— AN

—61-



HERIBRBODCER

& TEB L UFEALD FRICK > ICIERBRERRRE
THELICBEICIE. BRIBAROICER% DB
LDoF<iEEy,

REBARAD (BBOHTOEHIS1ERB) (F. ERT

BEFICEEAEREZMIETOLILEET,

*REHEEATEH . ROBESFBRMEBERVYET,

(1) BRLDRY. FLERYRMMEBYREICK
= Ya (=RE T

(0) BELDHITRISBEESINIIBEREICLDH
fZ-1518

O\) BEERERICK DHEE-1518

(2) A BB LOURKEEDMRMEHE R &,
HERICBRD D DEEE- 1818

(R) BHOREBN. Ficld. EBERBIOSMOD
BRICLDHE-BE

N\) SERSFIVAVYRE VEDHERLRUEBZ
#BIBBE

B emcmnzo
ERBE. (BER)HEBSOANRICBESS. JEFFA.
HBF. BEBS. PEVHIFTERBBKLORTTE
B(FclE. BBE®R). BWEABTREELTADD AR
@ZEBEL TLIEsOLGERIEEEREE).

T639-1186 EBAMBUMLREN492

Yr—THAa  BRASSESR

(BS) HBEBAR

2. 0570-05-0892

@L 51T LiE, 2EETHETH—RRE TR

OB &Y, BHEORIC. NTT&UBERE0

BR%BNBLLILLET.

GI) HHEE - PHSHBM. FROBSETAMLEL,
—HEE (0743) 55-0892

Py - . 9:00~11:45

BIEM  ORE~E® 5 10~1700

(RO% EERHAROER<)

-62 -




EBBZHERAROICSIFIBABRD
BRUHWLIZDOWT
CTERBOICIEVICBABR(TER. BRFI8E)
&, EBYCHRANOTRDI-HICOHFIBE
TOICEZT,

(D) wAnk - sBEOmEREGE

PEXREREYR—
g5 0120-303-909

s RS - PHSH BB THIBICENE T,
BIPEEREHNSTU—FAPIY—EREZFIA
W R OFER -
RBAMEAE (043) 351-1822
mEABAE (06) 6792-1583
ZIEE e FE~18E : 9:00~18:00
o[ - =8 : 9:00~17:00
(FRFBZERS)
o JFFEES - INWALBLICOVTR. BEICLBS
ZEPBYET, (2007.8)

BEBXE

—63-



fHIZAAEBR G DIRE AR

o L [ITBADFHER AR ZE . HRDEEITL
BEFRBLTLET,

o FHIERMREEERE IF. YORROEREEZHIT TS
TeHICHBRERTY .

o EBCHAMBETMEE TOIIEIZEER. &
BOBITOIIEWV AR EE—RECIIE%ERE
DIHCRY F T, (REAERBRE. JTBLBIC
FUBHIBOICLET, )

S o — I BEHK—LN—Y DTEA
o R—LN—ITH, <bL<L<BARZEIBNLTL
EE

http://www.sharp.co.jp/calc/

—64-



English Operation Guide
CONTENTS

INTRODUCTION
Operational Notes
Hard Case

DISPLAY ..ot E-4

BEFORE USING THE CALCULATOR .......cccoooiiiiiieieees E-5
Key Notation Used in this Manual
Power On and Off ............c..ccc....
Clearing the Entry and Memories ...
Entering and Correcting the Equation
Multi-line Playback function
Priority Levels in Calculation

INITIAL SET UP
Mode Selection .
SET UP menu..........

SCIENTIFIC CALCULATIONS
Arithmetic Operations ....
Constant Calculations .
Functions
Differential/Integral Functions
Random Function .................
Angular Unit Conversions ..
Memory Calculations .....
Chain Calculations ...
Fraction Calculations
Binary, Pental, Octal, Decimal, and
Hexadecimal Operations (N-Base) .........cccccceevrvernenne. E-15
Time, Decimal and Sexagesimal Calculations
Coordinate Conversions ............cccocceeeereenn.
Calculations Using Physical Constants .
Metric Conversions .............cccccveeenenen.
Calculations Using Engineering Prefixes
Modify Function
Solver Function

SIMULATION CALCULATION (ALGB)
Performing Calculations

—E1-



STATISTICAL CALCULATIONS ...
Single-variable statistical calcul
Linear regression calculation
Exponential regression, Logarithmic regression,

Power regression, and Inverse regression calculation ... E-24
Quadratic regression calculation
Data Entry and Correction ..........
Statistical Calculation Formulas ..
Normal Probability Calculations

SIMULTANEOUS LINEAR EQUATIONS .........cccooviinirnnne
QUADRATIC AND CUBIC EQUATION SOLVERS

COMPLEX NUMBER CALCULATIONS
Complex number entry

ERROR AND CALCULATION RANGES ........ccccoeeveieunne. E-32
EITOTS <o
Error Codes and Error Types
Calculation Ranges

BATTERY REPLACEMENT
Notes on Battery Replacement
When to Replace the Batteries
Cautions ........cccceveeeiiieens
Replacement Procedure ...
Automatic Power Off Function

SPECIFICATIONS ......ciiiiiiinrec e

—E2-



INTRODUCTION

Thank you for purchasing the SHARP Scientific Calculator Model
EL-509F.

After reading this manual, store it in a convenient location for
future reference.

Operational Notes

¢ Do not carry the calculator around in your back pocket, as it
may break when you sit down. The display is made of glass
and is particularly fragile.

* Keep the calculator away from extreme heat such as on a car
dashboard or near a heater, and avoid exposing it to exces-
sively humid or dusty environments.

* Since this product is not waterproof, do not use it or store it

where fluids, for example water, can splash onto it. Rain-

drops, water spray, juice, coffee, steam, perspiration, etc. will
also cause malfunction.

Clean with a soft, dry cloth. Do not use solvents or a wet cloth.

Do not drop it or apply excessive force.

Never dispose of batteries in a fire.

Keep batteries out of the reach of children.

This product, including accessories, may change due to up-

grading without prior notice.

NOTICE

* SHARP strongly recommends that separate permanent
written records be kept of all important data. Data may be
lost or altered in virtually any electronic memory product
under certain circumstances. Therefore, SHARP assumes
no responsibility for data lost or otherwise rendered
unusable whether as a result of improper use, repairs,
defects, battery replacement, use after the specified battery
life has expired, or any other cause.

* SHARP will not be liable nor responsible for any incidental
or consequential economic or property damage caused by
misuse and/or malfunctions of this product and its
peripherals, unless such liability is acknowledged by law.

4 Press the RESET switch (on the back), with the tip of a ball-
point pen or similar object, only in the following cases. Do not
use an object with a breakable or sharp tip. Note that pressing
the RESET switch erases all data stored in memory.
¢ When using for the first time
* After replacing the batteries
¢ To clear all memory contents
¢ When an abnormal condition occurs and all keys are inopera-

tive.

—E3-



If service should be required on this calculator, use only a
SHARP servicing dealer, SHARP approved service facility, or
SHARP repair service where available.

Hard Case

-

DISPLAY

ore anar wenpun some oenno | «—Symbol
Equation— |35 1 FIZE+C0 "*hH-“'

Displa 1033y 11-98
Pev 4 1234567830
Mantissa Exponent
* During actual use, not all symbols are displayed at the same
time.
* Only the symbols required for the usage under instruction are
shown in the display and calculation examples of this manual.
<«/= : Appears when the entire equation cannot be displayed.
Press («€0)/(C») to see the remaining (hidden) sec-

tion.

xy/r6 : Indicates the mode of expression of results in the
complex calculation mode.

a/w : Indicates that data can be visible above/below the

screen. Press (Ca )/(Cw ) to scroll up/down the view.
2ndF : Appears when is pressed.

HYP : Indicates that has been pressed and the hyper-
bolic functions are enabled. If are pressed,
the symbols “2ndF HYP” appear, indicating that in-
verse hyperbolic functions are enabled.

ALPHA: Appears when (aPea) (STAT VAR), (ST0) or (RCL) is
pressed.

FIX/SCI/ENG: Indicates the notation used to display a value.

DEG/RAD/GRAD: Indicates angular units.

: Appears when statistics mode is selected.

M : Indicates that a value is stored in the independent
memory.
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: Indicates that the calculator is waiting for a numerical
value to be entered, such as during simulation calcula-

tion.

£ : Appears when the calculator shows an angle as the
result in the complex calculation mode.

i : Indicates an imaginary number is being displayed in

the complex calculation mode.

BEFORE USING THE CALCULATOR

Key Notation Used in this Manual
In this manual, key operations are described as follows:
ex ¢ Tospecify et :
To specify In :
To specify F :
Functions that are printed in orange above the key require
to be pressed first before the key. When you specify the
memory, press first. Numbers for input value are not
shown as keys, but as ordinary numbers.

Power On and Off
Press to turn the calculator on, and to tumn it off.

Clearing the Entry and Memories
Operation Entry M A-F, X,Y STAT*
(Display) ~ F1-F4 ANS  STAT VAR*

(@] X X X
@) X ) o
Mode selection (@) X (@) @]
(oo O O O O
(o)™ O O O o
RESET switch O O O O
Q: Clear X : Retain

*1 Statistical data (entered data).

*2 % sx, ox, n, 2x, Xx2, 3, sy, oy, Xy, Xy?, Xxy, r, a, b, c.

*3 All variables are cleared.

* This key combination functions the same as the RESET
switch.
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[Memory clear key]
Press to display the menu.
* Toclearall variables (M, A-F, X, Y, ANS,
STAT VAR), press (0 (o ) or ("o J(ENnT).
e To RESET the calculator, press (1 _J(0o ) or (1 J(ENT).

The RESET operation will erase all data stored in memory,
and restore the calculator's default setting.

Entering and Correcting the Equation

[Cursor keys]

e Press (<) or ((» ) to move the cursor. You can also return
to the equation after getting an answer by pressing (» )
(C4). See the next section for using the (Ca ) and (v )
keys.

e See ‘SET UP menu’ for cursor use in the SET UP menu.

[Insert mode and Overwrite mode in the Equation display]
Pressing (2ndF) (NS ) switches between the two editing modes:
insert mode (default); and overwrite mode. A triangular cursor
indicates that an entry will be inserted at the cursor, while the
rectangular cursor indicates to overwrite preexisting data as
you make entries.

¢ Toinsert a number in the insert mode, move the cursor to the
place immediately after where you wish to insert, then make a
desired entry. In the overwrite mode, data under the cursor
will be overwritten by the number you enter.

* The mode set will be retained until the next RESET operation.

[Deletion key]

¢ To delete a number/function, move the cursor to the number/
function you wish to delete, then press (DEL). If the cursor is
located at the right end of an equation, the key will
function as a back space key.

Multi-line Playback Function

Previous equations may be recalled in the normal mode. Equa-

tions also include calculation ending instructions such as “=”

and a maximum of 142 characters can be stored in memory.

When the memory is full, stored equations are deleted in the

order of the oldest first. Pressing ("a ) will display the previous

equation. Further pressing (Ca ) will display preceding equa-

tions (after returning to the previous equation, press (¥ ) to

view equations in order). In addition, (2ndF) A ) can be used to

jump to the oldest equation.

¢ To edit an equation after recalling it, press (» ) (C<)).

¢ The multi-line memory is cleared by the following operations:
(2ndF) (Cca), (including the Automatic Power Off
feature), mode change, memory clear ((2ndF) (wCLR)), RESET,
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(2ndF) (ravoow), ((RcL)) (aNs), constant calculation, differ-
ential/integral calculation, chain calculation, angle unit con-
version, coordinate conversion, N-base conversion, numeri-
cal value storage to the temporary memories and independ-
ent memory, solver function and simulation calculation.

®3(5+2)= 3 5 2(0O(C=) 21.
@3x5+2= 3 5 2(=) 17.
@3x5+3x2= 3 5 3 2(=) 21.
-® (@ndF)(Ca) 21.
NO) ) 17.
-® ) 21.
-® (a) 17.

Priority Levels in Calculation

Operations are performed according to the following priority:

() Fractions (1r4, etc.) @ £, engineering prefixes (3 Functions
preceded by their argument (x, x2, n!, etc.) @ Y%, (® Implied
multiplication of a memory value (2Y, etc.) & Functions fol-
lowed by their argument (sin, cos, etc.) @ Implied multiplication
of a function (2sin30, etc.) ® nCr, nPr @ %, + 40 +, — 4 AND 12
OR, XOR, XNOR @ =, M+, M-, =M, PDEG, PRAD, PGRAD,
DATA, —r6, —xy and other calculation ending instructions

¢ If parentheses are used, parenthesized calculations have

precedence over any other calculations.

INITIAL SET UP
Mode Selection

(Mobg) ("o _J: Normal mode (NORMAL)
(MODE) (1 ): Statistic mode (STAT)
(MoDE)(—2 ): Equation mode (EQN)
(MoDE)(—3_): Complex number mode (CPLX)

SET UP menu
Press to display the SET UP menu.
* A menu item can be selected by:

* moving the flashing cursor by using

(» ) («), then pressing DRG FSE TAB
(C=0) key), or 0 1

* pressing the number key correspond-
ing to the menu item number.
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e If a or w is displayed on the screen, press (A Jor (¥ ) to
view the previous/next menu screen.
* Press to exit the SET UP menu.

[Determination of the Angular Unit]

The following three angular units (degrees, radians, and grades)
can be specified

* DEG (°) :Press sErw( o J(Co).
* RAD (rad) Press .
e GRAD (g): Press (sETwp)(o J)(2 ).

[Selecting the Display Notation and Decimal Places]

Four display notation systems are used to display calculation

results: Floating point; Fixed decimal point; Scientific notation;

and Engineering notation.

* When the FIX, SCI, or ENG symbol is displayed, the number of
decimal places (TAB) can be set to any value between 0 and 9.
Displayed values will be reduced to the corresponding number of
digits.

[Setting the Floating Point Numbers System in Scientific Notation]
Two settings are used to display a floating point number: NORM1
(default setting) and NORM2. A number is automatically dis-
played in scientific notation outside a preset range:

* NORM1: 0.000000001 < |x| < 9999999999

¢ NORM2: 0.01 < Ix| < 9999999999

100000+3=

[NORM1] 100000 (=) 3 (=) 33'333.33333
—[FIX] () 33°333.33333

[TAB 2] 33'333.33
>[scl) 3.33 x10%
—[ENG] 33.33 x10%
—[NORM1] 33'333.33333
3:1000=

[NORM1] 3 (=) 1000 (=) 0.003
—[NORM2] 3. x10%3
—[NORM1] 0.003
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SCIENTIFIC CALCULATIONS

¢ Press (MoDE)(_0 ) to select the normal mode.

¢ In each example, press to clear the display. If the FIX,
SCI, or ENG indicator is displayed, clear the indicator by
selecting ‘NORM1’ from the SET UP menu.

Arithmetic Operations
« The closing parenthesis just before (=) or may

be omitted.

45+285+3= 45 285(=)3(=) 140.

18+6 _ 18 6 (O =)

15-8 15(=)8 (=) 3.428571429

42x(-5)+120= 42 5 120 (=) -90.
*1 (5 *1

(6x109+(4x10)= 5 (E0) 3 (=) 4
1°250°000.

Constant Calculations

¢ In constant calculations, the addend becomes a constant.
Subtraction and division are performed in the same manner.
For multiplication, the multiplicand becomes a constant.

* In the constants calculations, constants will be displayed as K.

34457= 34 57 (=) 91.
45457= 45 = 102.
68x25= 68 25(=) 1°700.
68x40= 40 (=) 2°720.
Functions

» Before starting calculations, specify the angular unit.

Sin60[°]= 60 (=) 0.866025403

G ) ) Ceos)COT
@A) (= )C=)4 O I 0.707106781

tan-"1=[g] G2 )@ ) 1 (=) 50.
G (o))

cos % [rad]=
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* The range of the results of inverse trigoniometric functions

0=sin"x,0=tan" x 0 =cosx

DEG -90<6<90 0<6<180
RAD - Lcg<l 0<6<

2 2 "

GRAD —-100<6<100 0<6<200

(cosh 1.5 + 15

sinh 1.5)2 = Gn) 1.5 O))(C=) 20.08553692
tanh*‘i =
7 =700 0.895879734

In 20 = (n)20(=) 2995732274
log 50 = 50 (=) 1.698970004
= 3(=) 20.08553692
1017 = 1.7 (=) 50.11872336
1,1, 7
6 7 0.309523809
82-3'x52= 8 )F92(=)30Y)

4 5 ()= —2'024.984375
(129)%= 2] )4

= 6.447419591
8= 8 (=N 512.
49 /81 = (2naP) () 49 (=) 4 (2naF)

81 (=) 4.
W27 = 27 (=)
4l = 4 =) 24,
10Ps = 10 3(=) 720.
Co= 5 2(=) 10.
500%25%= 500 25 125.
120+400=2% 120 (=) 400 30.
500+(500x25%)= 500 25 625.
400-(400x30%)= 400 (=) 30 280.
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Differential/Integral Functions

Differential and integral calculations are only available in the

normal mode. For calculation conditions such as the x value in

differential calculation or the initial point in integral calculation,

only numerical values can be entered and equations such as 22

cannot be specified. It is possible to reuse the same equation

over and over again and to recalculate by only changing the
conditions without re-entering the equation.

* Performing a calculation will clear the value in the X memory.

* When performing a differential calculation, enter the formula first
and then enter the x value in differential calculation and the minute
interval (dx). If a numerical value is not specified for minute inter-
val, x£0 will be 1xIx1075 and x=0 will be 10-° from the value of the
numeric derivative.

e When performing an integral calculation, enter the formula
first and then enter a range of integral (a, ») and subintervals
(n). If a numerical value is not specified for subintervals,
calculation will be performed using n=100.

Since differential and integral calculations are performed based

on the following equations, correct results may not be obtained,

in certain rare cases, when performing special calculations that
contain discontinuous points.
Integral calculation (Simpson’s rule):
S=L (@41 a3y 0+ (N1} ptd
+2{f(a+2h)+f(a+4h)+----+f(a+(N-2)h)}+(b)} N=2n
dx a<x<b

A -5
dx

[When performing integral calculations]
Integral calculations, de-
pending on the integrands
and subintervals included,
require longer calculation
time. During calculation,
“Calculating!” will be dis-
played. To cancel calcula-
tion, press (on/c). Note that
there will be greater inte- é iﬂ xﬂjbx
Xz
gral errors when there are X
large fluctuations in the integral values during minute shifting of the
integral range and for periodic functions, etc., where positive and
negative integral values exist depending on the interval.
For the former case, divide integral intervals as small as possi-
ble. For the latter case, separate the positive and negative val-
ues.

Differential calculation: f (x)=
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Following these tips will allow results of calculations with greater
accuracy and will also shorten the calculation time.

ddr (v - 0.5:° + 6v) 4(=)05

x=2
( dx=0.00002 50.
x=3 3 0.001 130.5000029
(dx=0.001
I3 (2 = B)d v Cx (X )(=]5
n=100 2 8 138.
n=10 10 (EnT) 138.

Random Function

The Random function has four settings for use in the normal and

statistics mode. (This function cannot be selected while using

the N-Base function.) To generate further random numbers in

succession, press (ENT). Press to exit.

* The generated pseudo-random number series is stored in
memory Y. Each random number is based on a number series.

[Random Numbers]

A pseudo-random number, with three significant digits from 0 up

to 0.999, can be generated by pressing (2ndF) ravoow) (0 ) (ENT).

[Random Dice]

To simulate a die-rolling, a random integer between 1 and 6 can

be generated by pressing (EnT).

[Random Coin]

To simulate a coin flip, 0 (head) or 1 (tail) can be randomly

generated by pressing (2ndF) fawoow) (2 ) (ENT).

[Random Integer]

An integer between 0 and 99 can be generated randomly by

pressing (2ndF) woon) (3 ) (ENT).

Angular Unit Conversions

Each time are pressed, the angular unit changes in
sequence.

90° [rad] 9 1.570796327
g 100.
! 90.
sin0.8 = [°] 08( =) 53.13010235

- [rad] 0.927295218
al 59.03344706
-] 53.13010235
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Memory Calculations

Mode ANS M AF, XY
NORMAL O O @]
STAT @] X X
EQN X X X
CPLX O O X
O ': Available X : Unavailable

[Temporary memories (A-F, X and Y)]

Press ((sT0) and a variable key to store a value in memory.
Press and a variable key to recall a value from the
memory.

To place a variable in an equation, press and a variable key.
[Independent memory (M)]

In addition to all the features of temporary memories, a value
can be added to or subtracted from an existing memory value.
Press (on/e)(sT0)(“M ) to clear the independent memory (M).
[Last answer memory (ANS)]

The calculation result obtained by pressing (=) or any other
calculation ending instruction is automatically stored in the last
answer memory.

Note:

* Calculation results from the functions indicated below are auto-
matically stored in memories X or Y replacing existing values.
¢ Random function .......... Y memory

e —rf, —oxy .. Xmemory (r or x), Y memory (6 or y)
Use of or will recall the value stored in memory
using up to 14 digits.

8 2 16.

24+(8x2)= 15
(8x2)x5= (e (M) (x5 (=) 80.
(ove) (s19) (M) o.

$150x3:M 150 3 450.
+)$250:M2 =M1+250 250 250.
IM2x5% (ReD(MJ(x)5 35.
M (2ndF) (m=]) (ReL) (M) 665.
$1=¥110 110 (510) m- 110.
¥26,510=$? 26510 (=) 241.
$2,750=¥2 2750 () -m-@ 302’500.
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r=3cm (r—Y) 3 3.
nre=? =) (V)"

(=) 28.27433388
224 #4(O4(FI6 (=) 24
~
()60 (A1 3 () ) () (7 60 ()
AREOA= w(ans) () 32.2

* Entry of the multiplication procedure is omitted between "r"
and a variable.

Chain Calculations

* The previous calculation result can be used in the subsequent
calculation. However, it cannot be recalled after entering
multiple instructions.

6+4=ANS 6 4(=) 10.
ANS+5 5(=) 15.
8x2=ANS 8 2(=) 16.
ANS? =) 256.
44+37=ANS 44 37 (=) 81.
VANS = (=D 9.

Fraction Calculations

Arithmetic operations and memory calculations can be performed

using fractions, and conversion between a decimal number and

a fraction.

* |f the number of digits to be displayed is greater than 10, the
number is converted to and displayed as a decimal number.

sLed=ldl  EDIEO1@)2(H)
3(=) 456"
Slaxxx] 4.833333333
—ldfc] 29:6
10%= 2 3(=)  4.641588834
(%)Z 7 5 5(=) 16807 3125
(- 1) 8 (01 (@3
8/ = = 1.2
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—= 64 (e) 225 (=) 8:15
2 _ CO20G9)30) (@)

: O340 () 881
;-—3= 12 23(=) 12.23
Lens 10w 2 @9 3 (@) 2 (=) 0°311.5”
1x10°

T 1(E)3 (@) 2 (E)3 (=) 1.2
A=7 (%) 7 (s10) (A ) 7.
4. 4 (@) (A=) 47
1.25 +%= faxx]  1.25 2 5(=) 1.65
Slad A 1.13.20
*4r5r6-4%

Binary, Pental, Octal, Decimal, and Hexadecimal

Operations (N-Base)

Conversions can be performed between N-base numbers. The

four basic arithmetic operations, calculations with parentheses

and memory calculations can also be performed, along with the
logical operations AND, OR, NOT, NEG, XOR and XNOR on
binary, pental, octal and hexadecimal numbers.

Conversion to each system is performed by the following keys:

(“h appears.), (“P" appears.),

(“0” appears.), (“H” appears.),

‘Y “pr, “g” and “H” disappear.)

Note: The hexadecimal numbers A — F are entered by pressing
(onsT), (01, (X#], (x2), (Jog ), and (), and dis-
played as follows:

AsAB-osh Co{,Dosd ESE FoF

In the binary, pental, octal, and hexadecimal systems, fractional
parts cannot be entered. When a decimal number having a
fractional part is converted into a binary, pental, octal, or hexa-
decimal number, the fractional part will be truncated. Likewise,
when the result of a binary, pental, octal, or hexadecimal calcu-
lation includes a fractional part, the fractional part will be trun-
cated. In the binary, pental, octal, and hexadecimal systems,
negative numbers are displayed as a complement.
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DEC(25)—BIN

25 11001°

HEX(1AC) 1AC
—BIN 110101100°
—PEN 3203°
—0CT 654°
—DEC 428.
BIN(1010-100) 1010 (=3 100 (D))
x11= O 10010°
BIN(111)>NEG 1110 1111111001 °
HEX(1FF)+ 1FF
OCT(512)= 512 (=) 1511°
HEX(?) 349+
2FEC- (on/e) (s10) (v ) (2ndF) (>HEx) 2FEC (=)
2C9E=(A) 2C9E 34EH
+)2000— 2000 (=)
1901=(B) 1901 6FF"
(C) (Rel)(m) AddH
1011 AND (o) (2gF) (=) 1011 (D)
101 = (BIN) 101 (=) 10
5A OR C3 = (HEX) 5A c3 (=) db*
NOT 10110 = (2ndF) (=8W)(NoT) 10110 (=) 1111101001 °
(BIN)
24 XOR 4 = (OCT) 24 (xoR) 4 (=) 20°
B3 XNOR B3
2D = (HEX) 2D (=) FFFFFFFF61 "
—DEC -159.

Time, Decimal and Sexagesimal Calculations
Conversion between decimal and sexagesimal numbers can be
performed, and, while using sexagesimal numbers, conversion
to seconds and minutes notation. The four basic arithmetic
operations and memory calculations can be performed using
the sexagesimal system.

Notation for sexagesimal is as follows:

i34 5678 "

degree aJ g — second

minute
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12°39'18.05” 12 39 18.05

S[10] 12.65501389
123.678-[60] 123.678 123°40°40.8”
3h30m45s + 3 30 45 6

6h45m36s = [60] 45 36 (=) 10°16°21.”
1234°56'12” + 1234 56 12

0°0'34.567" =[60] O 0 34567 (=) 1234°56'47.”
3h45m — 3(oms) 45 (= )1.69(=)

1.69h = [60] 2°3'36.”
sin62°12'24” = [10] 62 12 24(=) 0.884635235
24°5[ "] 86°400.
1500"[ '] 0 0 1500 25,

Coordinate Conversions

» Before performing a calculation, select the angular unit.

P (v) Y

y 4

r

P (1)

X

0 X u\9

¥
Rectangular coord. Polar coord.

¢ The calculation result is automatically stored in memories X and Y.
e Value of rorx: X memory e« Value of 8 or y: Y memory

(o) 6 (2naF) () 4
x=6_(r= (endB) (=ro)[7]
y=4"l0=["

7.211102551
33.69006753
7.211102551

]

11.32623792
8.228993532
11.32623792
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Calculations Using Physical Constants

A constant is recalled by pressing followed by the number
of the physical constant designated by a 2-digit number.

The recalled constant appears in the display mode selected
with the designated number of decimal places.

Physical constants can be recalled in the normal mode (when
not set to binary, pental, octal, or hexadecimal), statistics mode,
and equation mode.

Note: Physical constants and metric conversions are based on

the 2002 CODATA recommended values, or on the 1995
Edition of the “Guide for the Use of the International
System of Units (SI)” released by NIST (National Institute
of Standards and Technology), or on ISO specifications.

No. Constant Symbol Unit
01 | Speed of light in vacuum ¢ ¢ ms
02 | Newtonian constant of gravitation G m® kg s
03 | Standard acceleration of gravity On ms=2
04 | Electron mass me kg
05 | Proton mass mp kg
06 | Neutron mass mn kg
07 | Muon mass my kg
08 | Atomic mass unit-kilogram Tu kg
relationship
09 | Elementary charge e [}
10 | Planck constant h Js
11 Boltzmann constant k J K
12 | Magnetic constant My N A2
13 | Electric constant & Fm
14 | Classical electron radius Te m
15 | Fine-structure constant o
16 | Bohr radius a, m
17 | Rydberg constant Re m-'
18 | Magnetic flux quantum D, Wb
19 | Bohr magneton Mg JT
20 | Electron magnetic moment Me JT!
21 Nuclear magneton Uy JT
22 | Proton magnetic moment Uy JT
23 | Neutron magnetic moment Hn JT
24 | Muon magnetic moment Hu JT7
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No. Constant Symbol Unit

25 | Compton wavelength Ae m

26 | Proton Compton wavelength Ae,p m

27 | Stefan-Boltzmann constant o W m2K#

28 | Avogadro constant N, L mol-'

29 | Molar volume of ideal gas Vm m? mol™'

(273.15 K, 101.325 kPa)

30 | Molar gas constant R J mol-' K-

31 | Faraday constant F C mol™!

32 | Von Klitzing constant Ry Ohm

33 | Electron charge to mass quotient -elme C kg™

34 | Quantum of circulation hi2me m2 s

35 | Proton gyromagnetic ratio % s T

36 | Josephson constant K, Hz v~

37 | Electron volt eV J

38 | Celsius Temperature t K

39 | Astronomical unit AU m

40 | Parsec pc m

41 Molar mass of carbon-12 M(’C) kg mol-'

42 | Planck constant over 2 pi h Js

43 | Hartree energy En J

44 | Conductance quantum G, s

45 | Inverse fine-structure constant o’

46 | Proton-electron mass ratio mp/me

47 | Molar mass constant My kg mol'

48 | Neutron Compton wavelength Ac,n m

49 | First radiation constant ¢ W m?

50 | Second radiation constant c mK

51 | Characteristic impedance of z, Q

vacuum

52 | Standard atmosphere Pa
Vo =15.3m/s (on/e) 15.3 (<) 10 (+ ) 2 (2ndF)
t=10s 03 10 (x)(=) 643.3325

Vot+ ;— gt?=?m
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Metric Conversions

Unit conversions can be performed in the normal mode (when
not set to binary, pental, octal, or hexadecimal), statistics mode,
and equation mode.

No. Unit Remarks
1 in > cm in rinch
2 cm —in cm : centimeter
3 ft >m ft : foot
4 m — ft m : meter
5 yd—>m yd yard
6 m — yd m : meter
7 mile — km mile :mile
8 km — mile km : kilometer
9 n mile - m n mile : nautical mile
10 m — n mile m : meter
11 acre —» m? acre racre
12 m? — acre m? : square meter
13 0z—g oz :ounce
14 g—oz g :gram
15 Ib — kg Ib : pound
16 kg — Ib kg : kilogram
17 °F —°C °F : Degree Fahrenheit
18 °C - °F °C : Degree Celsius
19 gal (US) > L gal (US) :gallon (US)
20 L — gal (US) L : liter
21 gal (UK) > L gal (UK) :gallon (UK)
22 L — gal (UK) L : liter
23 fl oz (US) - mL floz (US) : fluid ounce(US)
24 mL — fl oz (US) mL - milliliter
25 fl oz (UK) - mL fl oz (UK) : fluid ounce(UK)
26 mL — fl oz (UK) mL > milliliter
27 J — cal J :Joule
28 cal - J cal : calorie
29 J —calis J :Joule
30 calis — J calis : Calorie (15n°C)
31 J — calir J :Joule
32 calt — J calir : |.T. calorie
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No. Unit Remarks
33 hp - W hp : horsepower
34 W — hp W : watt
35 ps > W ps : French horsepower
36 W — ps W : watt
37 kgf/lcm? — Pa
38 Pa — kgf/cm? Pa : Pascal
39 atm — Pa atm : atmosphere
40 Pa — atm Pa : Pascal
41 mmHg — Pa (1 mmHg = 1 Torr)
42 Pa —» mmHg Pa : Pascal
43 kgfem — J
44 J — kgfem J : Joule
125yd = ?m (one) 125 (2ndF)(Cow) 5 (=) 114.3

Calculations Using Engineering Prefixes
Calculation can be executed in the normal mode (excluding N-
base) using the following 9 types of prefixes

Prefix Operation Unit
k  (kilo) 10°
M (Mega) 10°
G (Giga) 10°
T (Tera) 10"
m  (milli) 107
p  (micro) 10°
n  (nano) 10°
p  (pico) 102
f  (femto) 10

100mx10k=
1°000.
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Modify Function

Calculation results are internally obtained in scientific notation
with up to 14 digits for the mantissa. However, since calculation
results are displayed in the form designated by the display
notation and the number of decimal places indicated, the inter-
nal calculation result may differ from that shown in the display.
By using the modify function, the internal value is converted to
match that of the display, so that the displayed value can be
used without change in subsequent operations.

5:9-ANS ER(D(EB2I(D)

ANSx9= 5(=J)9(=) 0.6

[FIX,TAB=1] 9 (=~ 5.0
5 (=) 9 (=)@ 06
o (=" 54

*1 5.5555555555555x10-x9

*2 0.6x9

Solver Function

The x value can be found that reduces an entered equation to “0”.

¢ This function uses Newton's method to obtain an approxima-
tion. Depending on the function (e.g. periodic) or start value,
an error may occur (Error 2) due to there being no
convergence to the solution for the equation.

* The value obtained by this function may include a margin of
error. If it is larger than acceptable, recalculate the solution
after changing ‘Start’ and dx values.

* Change the ‘Start’ value (e.g. to a negative value) or dx value
(e.g. to a smaller value) if:
¢ no solution can be found (Error 2).

* more than two solutions appear to be possible (e.g. a cubic
equation).
¢ to improve the arithmetic precision.

* The calculation result is automatically stored in the X memory.

[Performing Solver function]

(1) Press (Mobg)(_0 ).

Input a formula with an x variable.

) Press (aTH) (0 ).

Input ‘Start’ value and press (ENT). The default value is “0”.

Input dx value (minute interval).

5) Press (ENT).
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sin1-0.5 @ (x)(=)05
Start=0 @m0 0 30.
Start= 180 180 150.

SIMULATION CALCULATION (ALGB)

If you have to find a value consecutively using the same formula,
such as plotting a curve line for 2x2 + 1, or finding the variable
for 2x + 2y =14, once you enter the equation, all you have to do
is to specify the value for the variable in the formula.

Usable variables: A-F, M, X and Y

Unusable functions: Random function

* Simulation calculations can only be executed in the normal mode.
¢ Calculation ending instructions other than (_=_) cannot be used.

Performing Calculations
) Press (o).
@ Input a formula with at least one variable.
(3 Press (ALGB).
(@ Variable input screen will appear. Input the value of the flash-
ing variable, then press to confirm. The calculation result
will be displayed after entering the value for all used variables.
¢ Only numerical values are allowed as variables. Input of
formulas is not permitted.

¢ Upon completing the calculation, press to per-
form calculations using the same formula.

¢ Variables and numerical values stored in the memories will
be displayed in the variable input screen. To change a
numerical value, input the new value and press (ENT).

* Performing simulation calculation will cause memory loca-
tions to be overwritten with new values.

(wop8) (o)
fi) = x=3x%+2 Er X)X (C=]8

2
x=-1 1 (+/=)(EnT) -2.
x=-05 0.5 1.125
~JAzB?
A=2,B=3 2 3 (&Nt 3.605551275
A=2,B=5 5 5.385164807
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STATISTICAL CALCULATIONS

Press to select the statistics mode. The seven sta-
tistical calculations listed below can be performed. After select-
ing the statistics mode, select the desired sub-mode by press-
ing the number key corresponding to your choice.
To change statistical sub-mode, reselect statistics mode (press
(MobE) (1)), then select the required sub-mode.
(Co ) (SD) . Single-variable statistics
(LINE) : Linear regression calculation
(QUAD) : Quadratic regression calculation

( : Exponential regression calculation
: Logarithmic regression calculation
: Power regression calculation
: Inverse regression calculation
The following statistics can be obtained for each statistical cal-
culation (refer to the table on the next page):

Single-variable statistical calculation
Statistics of (1) and value of the normal probability function

Linear regression calculation

Statistics of (1) and (@ and, in addition, estimate of y for a given
x (estimate y’) and estimate of x for a given y (estimate x”)

Exponential regression, Logarithmic regression,

Power regression, and Inverse regression calculation
Statistics of (1) and (@. In addition, estimate of y for a given x
and estimate of x for a given y. (Since the calculator converts
each formula into a linear regression formula before actual
calculation takes place, it obtains all statistics, except coeffi-
cients a and b, from converted data rather than entered data.)

Quadratic regression calculation
Statistics of 1) and (2 and coefficients «, b, c in the quadratic
regression formula (y = a + bx + cx?). (For quadratic regres-
sion calculations, no correlation coefficient (r) can be ob-
tained.) When there are two x” values, press (2ndF) («<—).
When performing calculations using a, b and ¢, only one nu-
meric value can be held.
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X Mean of samples (x data)
sx Sample standard deviation (x data)
ox Population standard deviation (x data)
w n Number of samples
Xx Sum of samples (x data)
Xx? Sum of squares of samples (x data)
y Means of samples (y data)
sy Sample standard deviation (y data)
oy Population standard deviation (y data)
Xy Sum of samples (y data)
@ Xy? Sum of squares of samples (y data)
Sxy Sum of products of samples (x, y)
r Correlation coefficient
a Coefficient of regression equation
b Coefficient of regression equation
¢ Coefficient of quadratic regression equation

¢ Use and to perform a STAT variable calculation.

9579 10450=
SX

x=60-P()?
t=-0.5 - R()

(e [ () 0.
95 1.
80 2.
3.

3 4

50 5.

75.71428571

12.37179148

7.

530.

41°200.

13.3630621

= 178.5714286
95 (=)

(=) 10
50 (=) 64.43210706
mMaTH (1) 60 watH(C0 J(D J(=) 0.102012

? 05 (=)= 0.691463
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2| 5

40 (2] 3 (0ATA)
21| 40 15 (1) 25 (DATA)

LRFNER NS

1.050261097
1.826044386
0.995176343
8.541216597
15.67223812

6.528394256
24.61590706

EIFNET

5.357506761
-3.120289663
0.503334057

x=10 - y'=?
y=22 — x'=?

24.4880159
9.63201409
-3.432772026
9.63201409

Data Entry and Correction
Entered data are kept in memory until or mode selec-
tion. Before entering new data, clear the memory contents.
[Data Entry]
Single-variable data
Data
Data frequency (To enter multiples of the same
data)
Two-variable data
Data x Data y
Data x Data y frequency (To enter multi-
ples of the same data x and y.)
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Up to 100 data items can be entered. With the single-variable
data, a data item without frequency assignment is counted as
one data item, while an item assigned with frequency is
stored as a set of two data items. With the two-variable data,
a set of data items without frequency assignment is counted
as two data items, while a set of items assigned with fre-
quency is stored as a set of three data items.

[Data Correction]
Correction prior to pressing immediately after a data en-
try:

Delete incorrect data with (on/G), then enter the correct data.

Correction after pressing (DATA):

Use (Ca )(v ) to display the data previously entered.
Press (¥ ) to display data items in ascending (oldest first)
order. To reverse the display order to descending (latest
first), press the (Ca ) key.
Each item is displayed with ‘Xn=", ‘Yn=", or ‘Nn=" (n is the
sequential number of the data set).
Display the data item to modify, input the correct value, then
press (DATA). Using (&) ), you can correct the values of the
data set all at once.
To delete a data set, display an item of the data set to delete,
then press (2ndF)(CcD ). The data set will be deleted.
To add a new data set, press and input the values, then
press (DATA).

~ DATA -
30 (mobg) (1 (o) 0.
40 30 1.
40 40 2 2
50 50 3.
1

~ DATA -
30 O3
45 45 3 X2 = 45.
45 &2 N2= 3.
45
60 (¥ 60 X3 = 60.
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t

Statistical Calculation Formulas

Type Regression formula
Linear y=a+bx
Quadratic y=a+bx+c
Exponential y=aee™
Logarithmic y=a+belnx
Power y=a*x
i
Inverse y=a+bT

In the statistical calculation formulas, an error will occur when:
The absolute value of the intermediate result or calculation

result is equal t

o or greater than 1 x 10",

The denominator is zero.
* An attempt is made to take the square root of a negative number.
* No solution exists in the quadratic regression calculation.

X =

Sx2 — nx2
ox=/——
n

>x2 —nx2 Ix=x1+x2+ -+,
Y %= X%+ x? + e+ X2

Xy2 — ny?
oS/

02 = ZXy = X1y1 + X2y2 + - + XpYn
sy:/—y —ny Iy=y1+y2+-+yn
n-1 Ty2 = 312+ yoP o+ e+

Normal Probability Calculations

* P(r), Q(r), and R(r) will always take positive values, even
when <0, because these functions follow the same principle
used when solving for an area.

Values for P(r), Q(r), and R(r) are given to six decimal places.

P(1) = ﬁj; eEar t20) t<0
- 0 ¢ oo —oo t 0 oo
Q"“ﬁfu' E ax (tz0) (t<0)
—oo 0t oo — oo t 0 oo
R(r):ﬁff’e'éldx tz0) t<0)
_ —oo 0 oo — oo t 0 oo
xX-X

ox

Standardization conversion formula
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SIMULTANEOUS LINEAR EQUATIONS

Simultaneous linear
with three unknowns

equation with two unknowns (2-VLE) or
(3-VLE) may be solved using this function.

@ 2-VLE: wobg)(2)(0)

I:a|x+b1y=c| D= ‘ ay by
ax + by =c; as by
@ 3-VLE:
ax +biy+ciz=d; aq by ¢4
aox + by + cpz = dy |D |= as by ¢,
dsx + by + c3z = ds as bs cs

If the determinant D = 0, an error occurs.

If the absolute value of an intermediate result or calculation
result is 1 x 10" or more, an error occurs.

Coefficients ( as, etc.) can be entered using ordinary arithmetic
operations.

To clear the entered coefficients, press (2ndF)(cA).

Pressing when the determinant D is in the display
recalls the coefficients. Each time is pressed, a coeffi-
cient is displayed in the order of input, allowing the entered
coefficients to be verified (by pressing (2ndF)(ENT), coeffi-
cients are displayed in reverse order.) To correct a particular
coefficient being displayed, enter the correct value and then
press (ENT).

(vobg (2 J(Co )
{2H3,=4 2 (&) 3 (&) 4 (&D)
5r+6y=7 5 (en) 6 (EnT) 7
x=7? (EnT) [] -1
=7 (ENT) [y] 2.
det(D) = ? [det(D)] -3.
x+y=—z=9 1(ED 1 ED 1 E2ED 9 (ED
6x+6y—z=17 6 (EnT) 6 (EnT) 1 (/=) (EnT) 17 (EnT)
14x -7y +2:=42 14 (&) 7 (5/=)(EnT) 2 (BNT) 42
x=? ¥ 3.238095238
y=? bl -1.638095238
z=? (EnT) [£] -7.4
det(D) = ? [det(D)] 105.
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QUADRATIC AND CUBIC EQUATION SOLVERS

Quadratic (ax? + bx + ¢ = 0) or cubic (ax’ + bx> + ¢cx + d = 0)

equatlon may be solved using this function.

) Quadratic equation solver: (MoDE)(_2 )

(2) Cubic equation solver:

e Press after entering each coefficient.

* The result will be displayed by pressing after entering
all coefficients. When there are more than 2 results, the next
solution will be displayed.

* When the result is an imaginary number, “xy” symbol will
appear. The display can be switched between imaginary and
real parts by pressing (2ndF) («——).

* The results obtained by this function may include a margin of
error.

32 +4x-95=0 3 (EnT) 4 (ENT)(+/5) 95

x1=? 5.

x2=7? ENT —6.333333333
5.

5C+4@+3x+7=0 5 4 3 7

x1=2? -1.233600307

x2=7? ENT 0.216800153
+1.043018296 ;

x3="7 ENT 0.216800153
-1.043018296 ;

COMPLEX NUMBER CALCULATIONS

To carry out addition, subtraction, multiplication, and division
using complex numbers, press to select the complex
number mode.

Results of complex number calculations are expressed in two modes:
(=) Rectangular coordinate mode (xy appears.)

2) (2ndF) (=7e): Polar coordinate mode (r6 appears.)

Complex number entry
1 Rectangular coordinates
x-coordinate y-coordinate
or x-coordinate (i) y-coordinate
(2 Polar coordinates
r [

r: absolute value 6: argument
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* On selecting another mode, the imaginary part of any complex
number stored in the independent memory (M) will be cleared.

* A complex number expressed in rectangular coordinates with
the y-value equal to zero, or expressed in polar coordinates
with the angle equal to zero, is treated as a real number.

¢ Press MATH)(0 ) to return the complex conjugate of the
specified complex number.

(12-6i) + (7+15) - 12 (=) 6 (i J(+)7 15 ()=
(11+4i) = CONME4CO0ODCE0M 8.
] +5.
[x] 8.
6x(7-9i) x 6(xJ)(J7(=29(0OICx)
(-5+8i) = 5 (+ 8 L= 222
=) [l +606. ;
16x(sin30°+ 16 (sin) 30
ic0830°)+(sin60°+ (i J(cos) 30 () J(=)((J(sin] 60
icos60°)= (Ci)(eos) 60 (O I(C=) W] 13.85640646
] +8.
(endF)(=re) 8 (£ )70 (+J12 (<) 25
=" 18.5408873
1] 2 42.76427608
r1=8,01=70°
2=12, 02 = 25°
2
r=7?, 0=7?°
(1+1i) 1.
1 1.414213562
r=2,0=7° 2 45,
2(=)3(0OE
(2-3i) =Ji -5.
D] ~12.i
1 CO1 DO (xDC=] W 0.5
1+i (2ndF) (=) [y] -0.5;
CONJ(5+2i) = AT (0 )CO5 ()20 ICEI W &
(2ndF) (=) [y] -2,
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ERROR AND CALCULATION RANGES

Errors

An error will occur if an operation exceeds the calculation ranges,
or if a mathematically illegal operation is attempted. When an
error occurs, pressing (<€) (or (_»)) automatically moves the
cursor back to the place in the equation where the error oc-
curred. Edit the equation or press to clear the equation.

Error Codes and Error Types

Syntax error (Error 1):
* An attempt was made to perform an invalid operation.

Ex. 2(+J)C=J5(=)

Calculation error (Error 2):

¢ The absolute value of an intermediate or final calculation result
equals or exceeds 10'%.

¢ An attempt was made to divide by O (or an intermediate calcula-
tion resulted in zero).

¢ The calculation ranges were exceeded while performing calcula-
tions.

Depth error (Error 3):
The available number of buffers was exceeded. (There are 10
buffers* for numeric values and 24 buffers for calculation instruc-
tions in the normal mode).
*5 buffers in STAT mode and complex number mode.

* Data items exceeded 100 in the statistics mode.

Equation too long (Error 4):

* The equation exceeded its maximum input buffer (142 charac-
ters).
An equation must be shorter than 142 characters.
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Calculation Ranges

* Within the ranges specified, this calculator is accurate to
*+1 of the least significant digit of the mantissa. However,
a calculation error increases in continuous calculations
due to accumulation of each calculation error. (This is
the same for y*, *V , n!, &', In, etc., where continuous

calculations are performed internally.)

Additionally, a calculation error will accumulate and
become larger in the vicinity of inflection points and

singular points of functions.
¢ Calculation ranges
+10"% ~ £9.999999999x10% and 0.

If the absolute value of an entry or a final or intermediate result
of a calculation is less than 10-%°, the value is considered to be

0 in calculations and in the display.

Function Dynamic range
DEG: Ixl<10%"
(tanx: 1 x 190 (2n—1))*
sin x, €os x, RAD:  |xl<qgsx 10
tan x (tanx:lx %2 (2n-1))*
GRAD: |x|<g-x 10"
(tan x : x| 100 (2n—1))*
sin~'x, cos™'x Ixl<1
tan'x, 3x | x| <101
In x, log x 10"° <x < 10"
*y>0: =10 < xlog y < 100
¢y=0: 0<x<10'°
¥ *ey<0: x=n 1
(O<lxl<i:—=2n-1,x£0)
—10" < xlog | y | < 100
¢ y>0: —10‘°°<%|Ogy< 100 (x # 0)
e y=0: 0<x<10'®
Xy e y<0: x=2n-1
O<lxl<1 :T=n,x¢0)*,
-10% < Liog 1 y1<100
e’ —10'%° < x < 230.2585092
10* -10'° < x < 100
f;i:‘\ cosh x, I x| < 2302585092
sinh™ x x| <10%
cosh™" x 1<x<10%
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Function Dynamic range
tanh™ x Ixl<1
x? | x1<10%
X2 | x 1 <2.15443469 x 10%
Nxo 0<x<10'®
X! | x1<10'° (x #0)
n! 0<n<69*
O < r <'n £9999999999*
nPr
(n r)' < 10100
0 <r<n<9999999999*
nCr 0 < r<69
e r), <10
«DEG, D°M'S 0°0’0.00001” < | x | < 10000°
X,y —>r,0 A2+ y? < 1010
0<r<10®
DEG: 161<10"
ne-xy RAD: |e|<ix1o10
GRAD: 161l <— ><1O10
DEG—RAD, GRAD—DEG: | x| < 10
DRG RAD—GRAD: |x | <5 x 10%
(A+Bi)+(C+Di) IA+Cl<10'", |B+DIl<10'"°

(A+Bi)—(C+Di)

IA-Cl1<10', |B-D|<10"®

(A+Bi)x(C+Di)

(AC - BD) < 10'®
(AD + BC) < 10'®

(A+Bi)+(C+Di)

AC +BD

Crepe <107

BC=AD _ ;om0

cc+D? ©
C2+D2#0

—DEC
—BIN
—PEN
—0OCT
—HEX
AND
OR
XOR
XNOR

DEC : |x1<9999999999

BIN : 1000000000 <x< 1111111111
O<x<111111111

PEN : 2222222223 < x < 4444444444
0 <x £2222222222

OCT : 4000000000 < x < 7777777777
0<x< 3777777777

HEX : FDABF41C01 < x < FFFFFFFFFF

0 <.x < 2540BE3FF
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Function Dynamic range
BIN : 1000000000 <x< 1111111111
O<x<111111111
PEN : 2222222223 < x < 4444444444
NOT 0 < x £2222222221
OCT : 4000000000 < x < 7777777777
0<x< 3777777777
HEX : FDABF41C01 <x < FFFFFFFFFF
0 < x < 2540BE3FE
BIN : 1000000001 <x< 1111111111
O<x<111111111
PEN : 2222222223 < x < 4444444444
NEG 0 <x<2222222222
OCT : 4000000001 < x < 7777777777
0<x< 3777777777
HEX : FDABF41CO01 <x < FFFFFFFFFF
0 < x < 2540BE3FF
*n, r: integer

BATTERY REPLACEMENT

Notes on Battery Replacement
Improper handling of batteries can cause electrolyte leakage or
explosion. Be sure to observe the following handling rules:

Replace both batteries at the same time.

Do not mix new and old batteries.

Make sure the new batteries are the correct type.

When installing, orient each battery properly as indicated in
the calculator.

Batteries are factory-installed before shipment, and may be
exhausted before they reach the service life stated in the
specifications.

Notes on erasure of memory contents

When the battery is replaced, the memory contents are erased.
Erasure can also occur if the calculator is defective or when it
is repaired. Make a note of all important memory contents in
case accidental erasure occurs.

When to Replace the Batteries
If the display has poor contrast or nothing appears on the
display even when is pressed in dim lighting, it is time to

Y

eplace the batteries.
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Cautions

Fluid from a leaking battery accidentally entering an eye
could result in serious injury. Should this occur, wash with
clean water and immediately consult a doctor.

Should fluid from a leaking battery come in contact with your
skin or clothes, immediately wash with clean water.

If the product is not to be used for some time, to avoid
damage to the unit from leaking batteries, remove them and
store in a safe place.

Do not leave exhausted batteries inside the product.

Do not fit partially used batteries, and be sure not to mix
batteries of different types.

Keep batteries out of the reach of children.

Exhausted batteries left in the calculator may leak and dam-
age the calculator.

Explosion risk may be caused by incorrect handling.

Do not throw batteries into a fire as they may explode.

Replacement Procedure

1.

N O o

Turn the power off by pressing (oFF).

2. Remove the two screws. (Fig. 1)
3.
4. Remove the used batteries by prying them out with a ball-

Slide the battery cover slightly and lift it to remove.

point pen or other similar pointed device. (Fig. 2)

. Install two new batteries. Make sure the “+” side is facing up.
. Replace the back cover and screws.
. Press the RESET switch (on the back) with the tip of a ball-

point pen or similar object.

Make sure that the display appears as shown below. If the
display does not appear as shown, remove the batteries,
reinstall them and check the display once again.

(Fig. 1) (Fig. 2)

Automatic Power Off Function
This calculator will turn itself off to save battery power if no key
is pressed for approximately 10 minutes.
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SPECIFICATIONS

Calculations:

Internal calculations:
Pending operations:

Power source:

Operating temperature:

External dimensions:

Weight:

Accessories:

Scientific calculations, complex number
calculations, equation solvers, statisti-
cal calculations, etc.

Mantissas of up to 14 digits

24 calculations 10 numeric values in
the normal mode (5 numeric values in
STAT and complex number mode.)
Built-in solar cells

3V = (DC):

Backup batteries

(Alkaline batteries (LR44 or equivalent)
x 2)

0°C — 40°C (32°F — 104°F)

79.6 mm (W) x 154.5 mm (D) x 13.2 mm
(H)

3-1/8” (W) x 6-3/32” (D) x 17/32” (H)
Approx. 97 g (0.22 Ib)

(Including batteries)

Batteries x 2 (installed), operation
manual, quick reference card and hard
case

SHARP

SHARP CORPORATION
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SHARP
EL-509F

aovancen DAL L. TWIN POWER

|

arc hyp NOT sin™ AND cos™ OR tan™ XOR d/dx XNOR
CONV A X~ B V_ C 3~ D 10* E eX F
+~,— d/c_ +DEG

&) @0

-”3 sy S>xy 0y

MDF DRGr X
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