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OPERATIONAL NOTES 

Thank you for your purchase of the SHARP scientific calculator, EL·5103, 

Since the liquid crystal display is made of glass ma terial, treat the calcu lator with 
care , Do not put the HE L-51 03" in y ou r bac k pocket as it may be damaged when 
you sit down. 

To insure trouble-free operation of your SHARP calcu lator, we recommend the fo llow· 
ing: 
1, The calcu lator shpuld be kept in areas free from extreme temperature changes , 

moisture and dust. 
2. During summer weather veh icles left in di rec t sun light a re subject to high tempera

ture build up, 
Prolonged exposu re to high temperature may cause damage t o your ca lcu lator. 

3. A soft, dry cloth should be used to clean the calcu lator. Do not use solvents or a wet 
cloth. 

4 , If the calcula tor will not be operated fo r an extended peri od of time, remove the 
batteries to avoid poss ible damage caused by battery leakage. 
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INTRODUCTION 

This manual will introduce you to the Sharp E L·51 03 scientific .calculator. The 
L·5103 is a now and powerful computing instrument. It will provide you with 
Irmidable computing power in mathematical, scientific, engineering and business 
Ilculations. 

The EL·5103 provides direct entry of calculations and formulas as written. You will 
-e as you follow through this manual that the EL·5103 makes it unnecessary to learn a 
nachine language". After keying in a formula, you will be able to visua lly edit, correct 
. test your inputs. 

COMPUTATION MODE 

let the mode switch to "COMP". 
Nhen the symbol " FIX", "sel" or "ENG" appears at the top of the display . press the 
CL I key . And press the IFSEI key continuously until the above symbol d isappear. 
In thi s case the floating decimal point system is set. (For the IFSEI key see "Display 

:ystem and decimal places")) 

I. Addition, Subtraction & Playback 
Key in the following : 

12 rn 45.6 8 32.1 C±J 789 8 741 C±J 2i3 
As you key in the "1" in 32.1 +. ·you will note that 13th character "+" exceeds the 13 
column capacity of the d isplay owing to extra presence of the cursor. At this point, 
a un ique feature called "rolling write r" becomes effective. As each additiona l step is 
entered. the d isplay will roll to the left. The data rolled off the screen will be 
recorded up to 80 steps in the CaMP MODE. An arrow +- will appear on the display 
indicating information now is stored in that direction . 

Now press I = I 
Your answer is 286.5· 

tract ion. The full order of priorities is d escribed in the supplementary below. The 
nathematical priorities can be re·ordered by using parenthesis.) 

Supplementary - 1 priority level I 
rhe machine, provided with a function that judges the priority level of Individual cal · 
:ulations , permits keys to be operated according to a given algebraic formula. The 
:ollowlng shows the priority level of individua l calculations. 

11 I-I 
2 ) Single ·term func tion preceded by numerals 

(x 2 , X-I , nI, -OEG. - O.MS) 
3) Two-term function preceded and followed by numerals 

(yX, r, ...... POL, ...... AEC .... ) 
4 ) Multiplication clea red of "X" instruc tion located just before memory or 1(. 

(Ex. 21r. 4A ) 
5) Single·term fu nc tion followe d b y numerals. 

IF, eX, laX, r. LN, LOG, SIN , cos, TAN , SIN· r
• COS·' . TAN ·

I
, SINH , 

COSH. TANH , SINH· 1 , COSH-I, TANH · J
) 

6) x, +-

labeled "supplementary". The supplementary sections may be skipped without 
hampering your ability to operate the calculator. You may wish to return to the supple· 
mentary sections as your skill in operating the EL·51 03 increases . 

Name label 
Write your name on the attached name label and stick it on the back of the calculator. 

MODES 

Note the mode switch on the lower right of your calculator. As you move the switch 
from one mode to another the name of the mode appears in the display. "AER" stands 
for Algebraic Expression Reserve; "CO MP" for COMPutations; and "STAT" for 
STATistical. 

Now press [PS] (playbac k). You w ill get back in the d isplay a' portion of your 
original input to check and/or ed it . Press [tiBJ again to obtain the remainder of 
your inputs. Ed iting will be expla ined in deta il in a later section. 

If you ha .... e placed material in the d isp lay and have not used the calcu lator for 
approximately ten minutes, the calculator w ill go into (APO) "Automatic Power 
Off" automatically to conserve battery life. Be simply turning the calculator on all 
of your last inputs will return to the display. 

2 . Multiplication, Division 
a . Key in the following : 

' ICL ! 841 CKJ 586 GJ .12 ! = ! 
Answer: 4106883.333 

(* Afte r play back operation in COMP m ode press I = l or ICll key.) 

b. Key in the fol/owing : 

2 C±J 5 CKJ 3 G:J 4 G l l = ! 
Answer : 4 .75 

Note that the E L-51 03 fo llows the p ri ority of mathematics known as a lge braic operating 
system. In other words multiplication and division will occur before addition and sub· 

7 

• Ca lculations have priority to o thers , when par~""thesized. 
• Provided that functions shown in item (5) above are successively designated in ar 

algebraic formula , calcu lations are performed from the right to t he left . 
Ex . eX LN ';- ,20 - eX ILN 1';- 12011 
The other functions are calculated from the left to the right. 
Ex . A V- SYXCY X O - (( AV-S)YXClYXD 

Order of calculations in a tvpica l example: 
E x. 5 + 2 x sin 30 + 24 X 53 '" 

,5 C±J I 2 CKJ @!!] 30 [£J 24 CKJ ,5 CEJ 
I I I 

r : f1\ : 
1 I \.V I 
, ~ I 

: @ : 0 
® 

3 I = ! 
I 
I , , 
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fOfmUla, 50me 01 {ne InliUUCUOns or nUmerlC5 Inc,uoeo In ln~ t:xpress,on can l De 
treated directly . 
Therefore , they are temporarily stored in the built -In buffers and the rest is treated in 
advance . 
This calc ulator has 8 16-stage function buffer (for calculation instruction) end 8-stage 
data buffer (for numerical data) in it. When the calculation exceeds 16-stage in function 
or 8-stage in data Is performed, an erro r occurs . 
Ex, 1 1 + 2 x (3 - 4';- (7 .;- 5 r (7 x 6 yX 3 .. 

(i)@@0® ® 00 
Funct ional buffer: 11-stage (including parentheses) 
Data buffer: 8 -stage 

Ex. 2 ~ +..!ox SIN1.~Yx(.3. + 1.';- LOG2.!Lif"" 48 '" 

(i) @ G)0 ® ® (i)® 
t tit 

When the "ext "." Each memory is regarded 
comm<lnd arrives, " 14 - 5 " as a numerical ve lue. 
is calcu lated and t ne 11 -stage 
(inciuding p arentheses) result 
is reta ined as " 9 ". 

Functional buffer: 
Data buffer: 

l1-stage (including parentheses) 
a·stage 

a, Tdgonometric functions DRG 
The angular mode is designated by the 12ndFl [EIJ key. As you press these keys 
the mode "DEG" "RAD" "GRAO" will appear at the top of the display_ Put the 
angular mode at "OEG". 
Key in the following: 
@1!il 30 [±]~ 40 I = I 

Answer: 1.266044443 
Put the angular mode at " RAD" 
Key in: lcosl .25 00 I = I 

Answer: 0.707106781 
b. Inverse Trigonometric Functions and Seco.nd Function 

The yellow key in the upper left of the calculator marked "2nd F" must be used 
to designate the material appearing in brown above each key. When this key is 
pressed, the designation "2nd F" will appear in the upper part of the display . 
If you press this key in error, press it a second time and the " 2nd F" designation 
will disappear. 

Put the angular mode at "OEG" 
Key in: l'ndFl ls,,·'1.5 I = I 

12 Answer: 30 (Remember to u.se the second function key to get the inverse) 

Answer : 400 
Calculate 3] and 34 

Key in: 3 [El 3 I = I Key in: 3 [y!] 4 I = I 
Answer : 27 Answer: 81 

e . Roots 
Calculate : 55 
Key in : M 1D 25 1= 1 
Answer: 5 
Calcu)ate : Cube root of 27 
Key in: f2ndF!l3 .. 1 27 ! = I 

Answer: 3 
Calculate fourth root of 81 
Key in: 4 /2""FII ' ..- 1 81 r==1 

Answer: 3 

f. Logarithmic Functions 
Natural Logarithms : Key in : flJiJ 21 I = I 

Answer: 3.044522438 

T 
When "x" ( 0 ..... ' 

" ' 2 + .. .. I, calcule ted. 
resu ltll'lg In 3X. 

- T '"tL:V_~_:c''- -
When " _" comes, AII'hough "x" Is omitted , 
"3 + 2" ' s calcu lned , Ihe calcvleli on Is execute" 
resulllng in 5 -. as If " x" we,. p reloOn t . 

Functional buffe, ; 16-stage (including parentheses) 
Data buffer: 7·stage 

End of Supplementary 1 I 
When only the symbol" --+ .. appears at the top o f the display during calculation, 
do not continue making entries. 

3. Scientific Functions 
Scientific Calculations are performed in the same manner as basic computations. As 
you will note, in the following examples, scientific functions are used as you would 
normally read them. 
Note Step: 1 step correspond to l-digit display , However instructions such as SIN, 

SIN- t
, SINH- ' and LOG are processed as one-step. 

Put the angular mode at "AAO" 

Key in: l'ndFI~j[ED 11 = I (To enter a negative number . press the IT:i 
key before numerals.) 

AnslNer: 3.141592654 IV.lue of "I 

In this Manual, we'll always show the key 's second functions as follows; 

12""FI I ~I ~ @ndFII INsl 

c . Hyperbolic:: and Inverse Hyperbolic functions 
When using the hyperbolic and arc hyperbohc functions "HYP" will appear in 
the top of the display. 
Key in: IHypll slN I 4 I = I 

Ans,"",r: 27.2899172 
Key in: 12""FI 1OO'3l s1N 19 1 = I 

Answer : 2.893443986 
d, Power Functions 

Calculate: 20' 
Key in: 20 ~ I = I 

g. Exponential Functions 
Key in : [E] 3.0445 I = I 

Answer: 20.99952881 (21 as in item " f" above) 
Key in : l'ndFl lllt~ 2.238 1 = I 

Answer: 172.9816359 (173 as in item "f" above ) 

h . Reciprocals 
Calculate : 116 + 117 
Key in: 6 I x-' I[±] 7 I x-' 11 = I 

Answec 0.30952381 
i . Factorial 

Calculate: 69! 
Key in: 69 I'''''FI [!IT] I = I 
Answer: 1.7112245E 98 (1 .7112245 x 10") 
Note that the Error section deals with the calculation limits of the calculator . 

j . Permutations 
Calculate: s P3 
Key in : 5 l'ndFl [!IT] rn ITl 5 G 3 m .... P~ .. 

nl 



5 cards in a deck of 52. r ' .\I! - I I I 

Key in : 52 11il"B I n! I GJ m 5 @'i@(lITlDJ 52 G 5 co @~f) []ill~ ' 
Answer; 2598960 

Supplementary 2 - effective digits 

• In this calculator, all calculations are performed by using a numerica l value whose 
mantissa is 12 digits or less. Calculation results are displayed after they are subjected 
to decimal system, but the calcula tor retains a numerical value whose mantlssa is 12 
d igits . However, when a calcu lation results is used in t he following calculation, the 
result displayed in accordance w ith tha decimal system is used . 

• When a numerical value is inputted as a mantissa , on ly its upper 1 0 d igits are effec· 
tive, but the nu mber of inputted digits is retained. A numerical va lue smaller than 1 
~or larger than -1 ) is also reta ined within 10 dig its as much as possible. 
Ex . 123456789876 --I> equal to 1.234567898 x 10" 

0 .00000000001234 --I> equa l to 1.234 x 10 . 11 

I End of supplementary 2 I 
6 
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Key in : (['nm I-usl! = I 
Answer 3 : 0.022833333 or the average ti me is 2 minutes 28 seconds 

m. Coordinate Conversion 
Convert ing rectangular coordinates to polar ( x , y - r, (J l 

tJ~~:' x 

Solve for :x z 6 and y '" 4 mode;::: DEG 
Key in: 6 FPOlI 4 I = I 
Answer: 7.211102551 Id 
Key in: IACt I rn Answer: 33.69006753 le) 
Note that the values of y and (J a re stored in E. 

OEG : 0 ~ 181~180 

RAO : 0 ~181~ " 

GRAO : O ~lel~200 

Calculate the magnitude and direction (phase) in a vector i ~ 12 + j9 
Key in: 12 FPOll 9 1 = I 
Answe r: 15 (d 
Key in: IRa.1 rn Answer: 36.86989765 IO) 

",ey 10: ,juu L...±..JI H(,;LI ULJ ISTOI UU 
Answer: 5 Content of Memory B 
Key in : IRCLj rn GJ IRCll m ISTOI ~ 
Answer: 12 Content of Memory C 

Accessible memory M: 
Before starting a calculation clear the memory by pressing I CL Il srol 00 

Key in: 12 rn 5 1M+ 1 
Answer; 17 
To subtract key in: 2 [±] 5 !2ndFJ!M+1 
Answer to thi s equation: 7 
Key in: 12 00 2 ISTOI 00 Answer: 24 (Also takes place of 10 in 

memory) 
Key in: 8 I + I 2 IM+I 
Answer: 4 IRcl loo: 28 

5. Formula Solution in the CaMP MODE 
To solve a formu la using the memories as va riables in the COMP MODE you must 
f in t nIA~p. V(lIlf Vl'lltlP.~ in thp l'Innrnnril'ltP mpmnri .. c r.$lnl'l,..itll ic Rn nrnnr:om o:t .. no: f,,~ 

rnUH ue emerea as Integer ana aeClmal resp~tlveIY. 
Convert 12°47'52" to its decima l equivalent 
Key in : 12.4752 ~ @ J 
Answer: 12.19777778 

When convert ing decima l degrees to the equiva len t degrees/minutes/seconds, the 
answer is broken down: integer port ion "" degrees; 1st and 2nd dec imal d igits = 
minu tes; 3rd and 4th digits = seconds; and the 5th through end decimal digits are 
dec imal seconds. 

Convert 24.1256 to its degree /minute/second equivalent 
Key in: 24 .7256 @od'IE''''11 = I 
Answer: 24.43321 6 or 24°43'32" 

A horse has track times of 2 minutes 25 seconds, 2 minutes 38 seconds, and 2 
m inutes 22 seconds . What is the average run ning time? 

Key in : .0225 I-CEGI rn .0238 ~ C±J .0222 ~ I = I 
Answer 1: 0. 123611111 (p ress [HJ if you IfIIish to check your input) 

Key in: GJ 3 I = I 
Answer 2: 0 .041203704 

Convert ing polar coordmates to rectangUlar Ir, t1 - X. Y' 
5011/0 for P 114 . • /3} , r -14 e - ./3 

Mode ' RAO Key in 14 ~od'II-"cl moo GJ 3 co @J 
Answer: 7 (Xl 
Key in: IRCll rn Answer: 12.12435565 Iy) 

4. Multip'e data memor. 
The EL·510J has 6 memories (A .... E, M} for sto ri ng variables. constants or resulu. 
Independently accessi ble memory M has memory plus and memory mi nus ( ~1iB 
,.,+1 I function . 
BV Memory Safe Guard, turning the calculator on and off will not affect the material 
stored in the memory. 

Memory A -- E: 
To input a number into a memory press tile value followed by Isrol and the memory 
letter. Add ition or subtraction to a memory is no t possible. To recall a value from a 
memory press IRClI and the appropriate memory letter . To clear a memory press 
[QJ ISTol and the memory letter. 

Key in: 12 00 51sTolrn 
AnstNer: 60 Content of Memory A 

playback. (Refe r to " Direct Formula Entry" for a detailed discussion of steps.) 
Key in : IISTOI rn , 2 ISTOI m, and 3 I STOI~ 
Key in : @od'lrnLt::J~mrn~mLEJ 
Answer: 6 
Key in: ~!@rnlX~rn@""'l rn[j!J rnl''''l wrx2JI = I 
Answer: 14 
Key in : IMode = DEG } l sIN I I2"" 'lrnrn~I2""'lm[±jIfANJI'"dFIWLEJ 
Answer: 1.069251013 . 

Use of memories in • formula 
Each memory of this calculator has 8 storage capacity of 12 d igits for mantissa and of 
2 digits for exponent. 

11} In the entry of a formula, push ing the l'od'l rn - ~od' l rn , ~ 00 
recalls a numerical value sto red in a designated memory and uses it when the 
inputted formula is executed for calculat ion. 

(2) In the entry of a formula pushing a lRCLI m ..... IRCLlm, !RCl l [MJ recalls 
a numerica l va lue stored in the designated memory and writes it into the 
formu la. . 
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Note: 

Although the calculation result is display · 
ed at 10 digits , the calculator (memory M. 
retains a numerical va lue wnose mantissa is 
12 digits . 

will be caused by a ca lculation or instruction beyond the capacity of the mach ine or 
by an u ngrammatical formula . Correct " Grammer" is discussed in the following 
section . An error can be cleared by the I CL I or [!ID key . 

When the contents of the memory A is designated as variable with I2ndF[ rn ;1 ~-----------------"I Supplementary 3 - Error Conditions 
FIX mode. TAB=2 . 
2 I!~ W [K] 2A X _ (For FIX mode and TAB see Display syste 1. When the absolute value of 8 calculation result is 1 x 10100 or more. 

3 ! = I 8 .00 and decimal places) , f 2 . When 8 number is d ivided by 0 (zero) . (A + 0) 

( 12 d ' . I 3 . When the absolute value of 8 result of memory calculation Is 1 x ,0100 or mo re. 
When memory A is directly designated, its capacity mantissa:: IQlt 4. When a formula that exceeds the capacity of func tion (16-stagel or date (8-5t8g8) 
exponent'"' 2 digits) is used in full. buffer is used for calculation . 

When the contents of the memory A is w ritten with IRCllm 5 . Fo r sc ientific functions 8n error occu rs when the calculations exceed the following 
FI X mode, TAB "'" 2 ranges : 

2 00 IRCl I moo - 2 x 1.33 x - CALCULATION RANGE 
3 I = I - 7.98 L A numeric al va lue according to the ' . The entry and four (4) arithmetic calculations: 

setting -- FIX mode , TAB"'" 2 _. ht, 2nd operand: t 1 )( 10-99 ,..,. :t9.999999999 )( 10'9 and 0 
is entered into the formula. Calculation result : 1)( 10-" ,..,. 9 .9999999 )( 1099

, 

-1)( 10-99 ,..,. -9.999999)( 10" and 0 

I n the above ca lculation range , tha calculation resu lts or inte rmediate resul ts Functions DynamiC range 
are treated or displayed as 0 (ze ro). when t heir absolute values are below 1 x 

TAN - I X I x I < 1 x 10100 10-99 . 
Scientif ic a n d spec ial functions : LN x 1 )( 10-" ~ x < 1 X 10lCHI 

Functions Dy nam iC range LOGx 

D EG: I x I < 1 X 1010 eX -1 x 10 100 < X < 230 .2585092 

RAD : I x I < 1:0 x 10
10 10 x - 1 X 10100 < X < 100 

- 1 X 10100 < X IOg y < 100 
SIN x GRAD : I x 1 < ..lQ.. X 1010 yX 

yx_O 
CQSx 

9 Yf:; O (Here, at Y ~Ol 

TAN x In TAN x, how ever, the fo llowi ng c ases are - 1 x 10'00 < ~ logy < 100 
excl uded . Vi X 
DE G : I x I = 90 (2n - 1) Y ~ 0 , x '* 0 

RAO : I x I ,.. .1l. (2n - 1) 
2 

n "" integer :.;x- Ixl < 1 x 10 '00 
GRAD : I x I .. 100 (2n - 1 ) $INHx 

S IN - I x 
- 1 ~x~ 1 

CQSHx -227.9559242 ~ x ;:;; 230.2 585092 
COS-I x TA N H x 

2' 

Funct lon$ Dynamic range Functions Dynamic range 

SINH - 1 x I x I < 1 )( 10 50 

COSH -I X 1 < x < 1 x 10 50 .... DEG 
I x I < 1 )( 10100 

TANH- 1 X 1 X 1 < 1 -+ O.MS 

.JX o ~ x < 1 x 10100 

x' I x I < 1 x 10$0 I x I < , X 1050 

I y I < 1 x 10 50 

x-· Ixl< l x l0100 
I Ex I < 1 X 10100 

X,*O Data EXl < , X 10 100 

(n: integer) 
Statistica l CD IE yl< l x l0100 

nl o ~ n < 69 calc ula tion 
1 x 10- 59 < I x I < , x lO ~o E yl < 1 x 10'00 

..... POL 1 x 10- s0 < I y t < 1 x 10 50 t I:xy I < 1 X 10100 

(x: X factor , Y' Y factor) I nl < lxl0lto 

I x l < l xl 0 100 i n '* 0 
-+ REC Y is in the same condition as x of SIN x. 



SINH ·x IX I .... ' " IV 

COSH -IX 1 < X < 1 x 10s0 

TANH- 1 x I x I < 1 

..jX o ~ X < 1 )( 10 100 

x' I x I < 1 x10 50 

I X I < 1 X 10100 
x - , 

x,;, 0 

n I O S n S 69 (n: in teger) 

1 X 10-50 < I x 1< 1 X 1050 

- POL 1 x la -So < I y I < 1 X 10 50 

(x : x factor , Y' y factor) 

Ixl < lxl 0 l o 0 

- REC Y is in the same condition as x of SIN x . 
x : Magnitude y: .O irection (phase) 

2 6 

Functions Dynamic range 

n ,;, , 
'x 0;:; Ex' - nx' < 1 x 10100 

n , 
n ,;, 0 

ox I:x' - nil 
0 ';; < 1x101OO 

- n 

Stat istica l n ,;, 0 
calcula tion o < I Cl~X2 _ nx l ) . (l:y' _ nji') I < 1 X 10 100 

EX'1::y 1 Exy - 1 < , x 10100 , n , 
E x · Ey j 

I::xy - I 
n 

< lxl0 100 

J('£ X1 _ nx l ). lI::yl - n.9]) 

3 , 
Functions Dynamic range 

Statistical I Iy:e / < , x 
, 

X 10 100 

calcula tion 

Note: As a rule , the error of functional calculations is less than.11 at the lowest digit 0 
a displayed numerical va lue (at the lowest d igit of mantissa In the case of scientl 
flc notat ion system) within the above calculat ion range . 
In the calculation of SINH x and TANH x , x is a singular point when it is O' 
(ze ro). Near th is po in t the e rror is accumulated, reducing the accuracy . 

End of Supplementary 3 - Error Conditions I 
7. Grammar 

Multiplication of one variable followed by another is automatic . Mu ltiplication of ci 
number before a varia ble is automatic . The 11" key may be used as a number. I 
Ex. Set EL-5103 at the floating decimal poin t system, Angular mode : DEG 
" . ,.. , .... _ I r-;ro ., 1 .......... 1 ro:o-l ... rTl l"AoId riI h,.,nl rD"l 1 ~ I 

- DEG 

- O.MS 
I x l < l xl 0' co 

I x l < 1 )(1 0 50 

lyl < lxlO s0 

I E x I < 1 x 10100 

Oats Ex' < 1 le 10 100 
Statistica l CD 
calcu lation I 1:y I < 1 X 10100 

1:)1' < 1 X 10100 

I I;xy I < 1 X 10 10
1) 

I n I < 1 )( 10100 , 

i n,;,O J 
i ; 

, 
Funct i ons D y namic range 

y 

'Y Same 85 x . sx, ax 
oy 

n ,;, 0 --
0 < I I:x' _ nx' 1 < 1 x 10 100 

IExy - Ex' Ey 1 < , x 10100 
S tatistical b n 
calcul a t ion 

I 
I:x'E~ 

1< , 
I:xy -

n 
x 10100 

Ex 2 _ nx 2 

a is t he same condition 8S b . and a 
Iy - bil < 1 x 10 100 

y I a + bx I < 1 X 10 100 

2! 

I f the closing of a parenthesis occurs at the end of an expression, it is not necessary 
to include the seconde part of that parenthesis _ 

Calculate 

Key in : 

4 S IN 30 + 2 COS 30 

V2"+ TAN30 
4_ 1 SIN 1 30 rn DJ 2 [CO]) 30 GJ [r IJ M II ' 1 2 00 PfJ 

2 .3450'40'4 rn [00 301 = 1 An,we" 

Supplementary 4 - Grammatical Error Conditions I 
When any formu la un capable of being calculated has been so lved: 
Example: (1) A2 , 1I'3, (4 +5)6 .... . 

(2) SIN], 10X- 1 , 5 yX, 
COS+, yX"" , x + , {x . 

Some calculation command is omi tted at the 
place where it cann ot be omitted. 

The calculation of 
advance in order 
SIN 2

. However, n 
is present . 

x 2 
needs to be calcu lated in 

to calculate, for example, 
o numerical value to be used 



8. Correction 
Key in , 5 [f] 300 2 G 181N I 30 I = I Angular mode, DEG 
Answer : 10.5 Press [P.ru 
The cursor is flashing over the ==. If you wish to change the multiplier from 2 t 
4, press the 1 ..... 1 key 5 times until it covers the 2; now press 4; press I = I (If i 
not necessary to move the cursor back!. 

Answer. 16.5 
To change SIN 30 to COS 45, move the cursor to over the SIN and press ICOSI 4 
and I = I 

An,we" 16.29289322 
b. Deletion 

Key in , 12 [f] 45 [f] 78 , 
To change the 45 to 5. press the cursor ( t_~ ) key 5 times until it covers the ' 
and press I2ndFIIDEq . The 4 will d isappear and all remaining material in the d ispla 
will shift automatically to the left. " 

1. Formuta Entry I . 
In Section 5 of the discussion on the CaMP Mode. entering a formula was demo 
strated. However, if it was required to do other calculations in the COMP MOO 
the equation would be lost. To retain a formula so that we may use it over and 0 

the AER Mode is used. 
Put the calculator in the AEA mode. Clear the displav by pressing 121M1FI@ (abo , 
R~CL~), J 

Formula : A2 + 8 1 

Key in: @ndFlm~mI2ndFI [[]~ 
To solve this equation move the mode switch to COMP. (Floating decimal poi1 
system) 

Put in values: 2 ISTOI A, 3 ISTol B 
Press ~ .... I Key 
Answer: 13 

2. Formula Entry 11 Dialogic Form 
The second procedure for formula entry involves placing an equation into th 
calculator 8S a function of the variables in the formula . The function key ItO=1 i 1 

above the ~ key. Start with the 110=1 key. follow with the variables, cl os . 
with the I fO:;;: 1 key, 

Solve 3 equations : Xl + yl, 23 X + 45 Y, .JX - LN Y 
Let X = A, Y = B 
Mode, AER 
Key in: a, 12ndFI I CA I 

110=1 display should read f ( ~ 
b, 12ndFI m 12ndFI m 110=1 display should read f (AB) • ! 

in other words. a function of variables A and B ! 
c . iWFJm~ mgndFI [[] ~[Od] GJ 23 !2ndFI mm 45 j 

!2ndFI [[] 12"FI GJ !2ndFII " 1 [2nd] m G IIID 12nd,I [[] 

Note that as you enter the 2 in the second equation, the 13 character capacity of the 
display is exceeded. The rolling writer begins and as each additional entry is made a~ 
entrv is rolled off to the left and stored. The left pointing arrow indicates informa 

~ey i'n: CO 00 m 4 DJ 2 I = I Display indicates error. A multiplication 
Sign must be placed between the) and 2. Press [fj"J kev. Move the cursor to over 
the.2 . Pre~s 12""~1 O!fSl . An opening OCcurs on the display and 811 material fol . 
lowlng the insertIOn automatically shifts to the right . 

Press 00 and I = I 
Answe" 14.2831 B531 

DIRECT FORMULA ENTRY (AER) 

ALGEBRAIC EXPRESSION RESERVE) 

~th AE~ a formula can be stored as an algebraic expression. The formula. even if corn. 
~Icated IS ent.ered a.s you would read it . The roUing writer dot matrix liquid crystal 
Isplay makes It possible to enter up to 48 steps with no limit on characters. 

Replace the values: 4 tSTOI A, 5 litQJ B 
Press !Cowl Answer: 41 

Solve the equation: 5)( (X + 8)"::: 60 for X 
Mode: AER Key in: @ndFII CA I 

Note th~ the AER mode a comma is used to end an equation. The ti@ CD 
(a~ve ~ ) k~ys produce the comma in the AER mOde. A series of equations 
U510g the same variables may be placed in the AER mode. 

Key in ' lIet X = A) 5 CD 12ndF/ m m 8 CD , !2ndF/ m • 

12ndF/mm 118TOI m L I2ndF/ t::::!::P' 
Move the switch to COMP MODE 
Press the @OMfI! key. Display : 60 
And press the jCOMfll key again. Answer, 4 is the value of A that we are seeking. 

3: 

35 
Change to the COMP MODE (Floating decimal point system) 
Press /Cowl ; the displav will read A "" ''1' 
The flashing ~.'?: asks you to place in a nu'mber 
Put in 2 
Press ICOIIP! and get B '" ~:?: 
Put in 3 

Note that in the A ER mode two variables were used. therefore, the calculator 'will 
not ask for a value of C. If two variables such 8S C and 0 had been used. the 
calculator would have only asked for these. 

Press (COMP! and get Answer: 13 
Press IcoM,1 again and get Answer: 181 
Press !toMPI again and get Answer : 0.315601274 

Only three equations were placed in the AER Mode. 
Press @OMP! again and get A=: } : again . New values may now be put in for A ~lnd 8 . 
lf you push !tOMfI! without entering a numeral, the previous value is retained. 
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I he DaSIC equation IS 

C - J A' + B' - 2AB COS 0 

Mode; AEA C 

Note that since the entire equation falls under the square root sign parenthesis must 
be used. 

Kev in : 12"",11 CA IIIII=1 12"",1 rn ~""'I rn 12""'1 CID 1111=1 @""," ...-- I [IJ 12""'1 
rn IRJ rn 12"",1 rn IRJ G 2 12"",1 rn [fr,W rn ~ 12""'1 
CID 

Change to COMP mode Angle Mode : DEG (Floating dec imal point system) 
Press lcOM,j Put in 3 for A i 
Press @OMPj Put in 4 for B 1 
Press !COWP[ Put in 60 for 0 .' 

Press @OMP! value of the third side is 3.605551275 

Solve for angle of 45° instead of 60° 

Mode: COMP (Floating d ecimal pc;>int sys tem) Press [cOMPI , A :::: -r 
Key in : 100 
Press ICOMPI , Answer 1: 65 
Press !COII'[ . Answer 2: 63.05 
Press [ owl, Answer 3 : 61.189 
Press ICOWI, Answer 4 : 110 

Answer 4 is the original price of $100 plus the increment of $10. The next time' 
COMP is pressed, A:::: 7 is d isplayed. By-pass plac ing a va lue in for A each time as. 
it has been changed automatically by equation 4 . Answer 3 will now give the 
d iscounted price for a list of 110. Cont inued pressing of the ~ key will give 
the answer fo r each increment of lOaf the price. After putting the initial value of 
A in a t 100, it is unnecessary to key in any other values. 

STATISTICAL MODE 

Set the mode $Witch to STAT. The black items around the' keys STO, AC L and M+ are' 
now in effect . Pressing [Data l will clear the memories (A ..., E, M) so that they can ~ 
used for storing statistical results as described below. To clear previous statistical inputs 
and calculations, press I2ndFI and I CA I . Intermediate results can be obtained and then 
additional data may be added. 

Memory Contents 

A E y 
B l:y' 
C Ex 
0 Ex' 
E Exy 
M n 

Turn off the calculator . I f you wish to use this equation , ate later date, "Memory Safe 
Guard" will protect the equation and it will be there at that time for reuse, All 
equations in the AEA Mode and alt information in memories in the COMP Mode 
are retained unless intentionally erased. 

4. susine. Applications 
There are many business applications for which the EL-5103 is an ideal tool. This 
example also illustrates that the answer from one equation may be stored and used in 
another equation . 
A series of discounts from the list price ara offered. They are 35%, 3%, and 2%. 
Ca lcu late the final price for a series of prices starting at $100 and continuing at $110, 
$120. etc . 35% is equivalent to .65; 3% to .91; and 2% to .98. The initial price call 
lA) 

Mode : AER 
Kev in: 12""'1 ICA I ItO=1 ~""'I rn ItO=1 .6s I2nd'l m ISTol rn 12""'1 CD .97 

I~'I rn @!Q) m 12""'1 CD .98 12"",1 m 12""'1 CD 12"",1 rn rn 
10 ISTOI rn 

[ Supplementary 5 .:'; :Steps I 
Program Steps 
"T he capacity of the EL-51 03 for storing algebraic formulas is 48 steps. 
If th e 48th step is loaded with an instruction , the flickering cursor appears over that 
instructio n. Inputting of further Instructions only causes t he Instruct ion st ored in the 
48th s tep to be rep laced by each new Instruction . 
"Therefore, an algebra ic formula m ust be composed of and s tored within 48 steps . 
Sc ientific functions are full y merged and therefore represent only one step each. For 
instance, S IN, COSH, TANH - 1

, LOG, ~ represent o ne step each . 
Each nu meral and the decima l p oint represen t a step_ Therefore, if a formu la Includes a 
constant with m ore than one numeral , it may be adlfisable t o use a letter (I. e ., A ..., E, M) 
to salfe steps. 
The cursor may be use d to count steps, as it w ill stop only once at a fully merged 
scien tifiC fu nc tion. 

[ End of Supplementary - 5 steps I 

1. One-v.riable .tatisti~1 calculation 
Calculate the following statistics . -
(1) n : Number of samples 
(2) Ex: Total of samples 
(3) E x 2

: Sum of squares of sampl!s Ex 
(4) x: Mean value of samples x::: n 
(5) $X : Standard deviation with population parameter taken to be "n'.!..1". 

16) ox : 

(Used to est imate the standard deviation of 
population from the sample data extracted 
fr.om that population .) 

Standard deviation wi th population parameter taken to be "n". 

j Ex 2 _ nx l 

ox' ----
n 

fUsed when all populations are taken to be 
sample data or when finding th e standard devia 
tion of population with sample taken to be a 
population.) 

• Da ta for one-V!r iable statistic calcu lations are inputted by the following opera-

4 
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t:lJ uata Ll!..J rI ~Ul:nn.y ~...!J , ••.. _ .. . .. - . 

putted) 
Data can be specified in the form of algebraic formula, but parenthesize th 
formula when using "+", " -", "x" or "+" instruction. 
Ex. (5 + 4 x 31 [O"atal Frequency of data 1 

(SIN 5 + LN2) x .5 I Data I Frequency of data 5 
In the above example, if the formula is not parenthesized, 5+ and SIN5+ ar 
neglected, and the same results are experi-enced as in key operation 4 x 3 1O"iiil an 

LN2 x 5 lo •• al . 

2. Single Variable Statistics 
Calculate standard deviation, mean, and variance (sxP from the following data: 

Valu=e=--_-+_::.35=---+_4:;.5=---+--..:5.;.5-+-:
6

:;-5-
Frequency 5 2 

As each sample. is entered the number of that sample will appear on the right han 

side of the display . 

statistics. 
In Linear Regression there are three important values; r. a, and b. The correlatio 
coefficient r shows the relationship between two vari(!bles for a particular sample: 
The value of r is between -1 and 1. If r equals -1 or 1, all points on th 
correlation diagram are on a line. The further the value of r is from -1 and ,.. 
the less the points are massing about the line and the less reliable is the correlati~n 
If r is more than 0, it shows a positive correlation IV is in proportion to X) and i 
r is less than 0 , it is a negative correlation (Y is inverse proportion to XI. 
The equation for the straight line is Y = a + b X. The point at which the line crosse

l 

the Y axis is a. The slope is b. 

Correlation coefficient 
Sxy 

r=,e=~= 
';Sxx· Syy 

S _ ~, l1:xl' 
xx- ... x ---

n 

a a • Y - bx } Coefficient of linear S - 1:' l1:yl' 
yy - Y - -n--

b b = Sxy 
Sxx 

regression equation 

Y:c a + bx 
I;x'I;y 

Sxy = 1:xy - _,,-...c..:.:... 
n 

Mode: STAT, Float ing decimal point system 
Mark in Engli 

y 
Student No. Mark in Math. 

n 

1 
2 
3 
4 
5 
6 

Key in: 

12,,,,,11 CA 1 82 ~ 79 
53 ~ 50 
61 ~ 87 
74 ~ 96 
51 ~ 73 x 2 

12ndFI DJ 

Mal 
loata! 
lP~i1 
lQitil 
ro""!t!J 
.571587901 

1 ...... 11:1 riI 1.4 ?n1Q0476 

x 
82 
53 
61 
74 
51 
51 

Display 

1 
2 
3 
4 

79 
50 
87 
96 
73 
73 

6 INote: to input multiple ident ic 
samples proceed as indicatedl 

., 

I 
i 

35 
45 

55 x 5 
65 x 2 

1 
2 
7 
9 

Key in:' Display: 

Mean: 12ndFII • ' 1 53.88888889 
Standard Deviation: 12ndFI [ill 9 .279607272 
Variance: [!!] I = 1 86.11111112 
Correct Data (CO): The last entry above is an error and must be changed to 60 x 2. 

Key in: Display 

65 [Xl 21co l - 7-
60 [Xl 2 ro;;i!l 9 

Note: When you correct the mis-entry before pressing the [OM key, use [ill key. 

3. Two-Variable Statistics and Linear Regression. 
In addition to the same statistical functions for Y as for X in single-variable 
statistics, the sum of the products of samples E XV is added in two-variable 4! 

X ' x' = y - Cl 

b 

y' y' "" a + bx 

Estimated value Ithe value of x is estima'ted from that of 
y.1 

Estimated value (the value of y is estimated from that 
of x.l . 

• Data for two-variable statistic calculations are inputted by the following opera
tions. 
111 Data Ixl llx.,! Data Iyllo,'al 
121 Data (x I IIx.,! Data (y I DD Frequency 10".1 

Exa~ple: If we know a student's mark in mathematics, can we predict the mark in 
English? 
The exam marks for six students chosen at random are given in the following table: 

4' 

ihe value of r of .57 indicates that the correlation is marginal. The equation for the 
straight line for rh is data is Y = 34.26 + .68X. 
If we had a student wllose mark in mathematks was 90. based on this analysis, what 
mark would the student have in English? 

90 fi@ CD 95.33333333 
If we had a student whose mark in English was 80, based on this analysis, what mark 
"...ould the student have in mathematics? 

80 @iif~ [£J 67 .40350877 

DISPLAY SYSTEM AND DECIMAL PLACES 

The EL-5 103 has four types of dispaly system and these display system can be selected 

. wilh Ihe @ l (fiX. s.el, fNG mode) key. 
As you press the lFSE I key in the COMP or STAT mode, the mode symbol " FIX", "SC I", 
"ENG" or " Blank" will appear at the top of the display . Use the IFSE I key, when an 
answer is displayed or the calculator is cleared with ce:g key. 



(Reset' 
'----r' 

Floating decimal place 

, 
1 

Fixed decimal places 
(See "decimal places" laterl 

The designation of decimal system and decimal places is retained even when th 
calculator is turned off. 

(1) FIX (FIXed decimal point system) 
• Calculation results are displayed after thlJY are su.bjected to decimal dl;!signatio 

and rounding. 

iO 

• When a calculation result is used for further calculations or formula the con 
tents displayed will be used . 

• When a calculation result is used for further calculations or formula. the co 
tents displayed will be used. 
Ex. (I CL I) IFSE I . . .. ... . . Push the IFse) key continuously until "SCI" 

displayed. 
~""' I lil®rn ....... Decimel : 2 

.3 GJ 7 1 = 1 
rn 

(This means that the number of effective digi 
has been set at 3 .) 
4.29E4l2 
4.29E-02+_IThe calculation result is of three 

effective digits and rounded off, : 
being used in tha next formula . I 

(3) ENG (ENGineering notation) 

i2 

• Every calculation result is displayed on the basis of scientific nota t ion lA ,. 
lOB). At this time its mantissa is displayed according to a decimal designatio 
(TAB) and its exponent is automaticall y set et 8 multiple of 3 ( ... -6, -3, 
3, 6, ... ) to be displayed. Therefore, any display can be easily read in the uni 
of K (kilo- 103

) or m (mill i- 10-3 It etc. that is frequently us~d in the engineerin 
field. 

Ex. I @ J ) IPSEI ......... . Turn off "FIX", "Sel", and "ENG". 
, GJ 3 1 = I ~ 0.333333333 

, 10 digits, 
3.333333333110-01 X_ (Press the 1 PS I key) 

LDiSPlayed~ 
, 
l , 

PV;illIIUI., - - a "la ... " .... " . v' V""VII./J. 

Ex. U:~LJ) IFSEI ...... . . Push the [FSE ! key continuously until " FIX" is 

@"",IITASI 3 .. .. ... . 

5 GJ 3 1 = I - ' 
00-

!ID 5 GJ 91= 1 
00-

displayed. 
Pre-set the number of dec imal places. 
1.667 
1.667X_ 
0.556 
5.5561E-01 X _ 

(2) sel (SCientific notation) 
• Calculation results are displayed with sdentific notation (A x 1oB). 

Since the mantissa of the calculation result is displayed in accordance with a 
decimal designation , the number of effective d igits can be easily designated. 
The next digit after the specified number of decimal places is automatically 
rounded off. 

(The next digit after the specified number of decimal places is automatically 
rou nded off.' 
Ex. ( ICL I )\FSEI . ...... ' ' .' 

I''''''IITASI rn .. ... 
.3 GJ 7 1 =1 -

00 -
Floating decimal point system 

Push the IFSEI key continuously until "ENG" 
is displayed. 
Decimal : 2 
42.86 E4l3 (42.86 x 10-' ) 
42.861E-03X_ IThecalculation result is 

rounded off and used in the 
following formula.) 

(4) When (1) through (3) is being cancelled : 
(when " FIX", "se," or "ENG" is not displayed) 
• Calculation results are displayed in floating decimal point system. 

Calculation results, if they are out of the range 0.000000001 5 I x I :$; 
9999999999 or are not zeroes, are displayed on the basis of scientific notation. 

• When calculation results, when used in the following formula, are treated in 
such a way as to retain as many effective digits as possible - a maximum of 10 
digits. 

5 

53 

changed. 

0.555555556 
0.55555556 
0 .6555556 

::' .,. 
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Rolling writer dot m"triix---f 
display 

Po~rOlj/C'FI'----1 

Tabulation/FSE ke~'--

ST AT: . $ta"tjstlcal calculations mqde . 

_M,.I"nl.data memories 

EA mode 
CO MP mode 
Stat istical functions 

The'-itatistical program will be activated. 
This mode is operated completely inc:lepe!1dently of the AER mode. , 

t2I1dFI 2nd function designation key 
....L... X i (17 
~[QJ -.. rn Num.r.1 and statistical calculations keys 

is 

o [QJ ..... rn Used to enter numbers. 
12ndFI [TI STAT mode (When the calculator is set at the statistical 

tion mode.) 
Used to obtain the estimated value of y. 

STAT mode 
Used to obtain the estimated value of x . 

STATmode 
Used to obtain the correlation coefficient in two-variable sta,iSlUc, 
calculation. 

STATmode 
Used to obtain the constant a of the linear regression equation y 
a +bx. 

CI'.:.}I Change sign Inc;t Oegree/Radian/Grad selection key 
u ... -11 Used to designate the nagative number. 

Ex. -2.4 (B] 2.4 
Used for calculation of trigonometric, inverse trigonometric and coordi 
nate conversion. The ~ 10001 keys change the angular mode. 

r--~) DEG --~) RAD --~) GRAD~ 

I P'ess I,,,.IFIIORGI ) 

Ex. DEG -+ GRAO : Depress the l2nc1FI ~ keys twice. 

"DEG" mode - Entries and answers are in decimal degrees. 
"AAO" mode - Entries and ansvwrs are in radians. 
" GRAO" mode - Entries and answers are in grads. (l00Q = 90° = ; ). '" 

Enter expon.nt key 
Example : 1.234 x 1015 

Key in: 1.234.I EXp I15 

power on key 
When this key is depressed, the calculator is turned on. 

Automatic Power-off fU'\Ction IA.P.O.): 
This calculator is automaticalty turned off approximately 10 minutes after the 
last key operation to save your batteries . 
Power off key 
When this key is depressed, the calculator is turned off. 

Mode switch 
AEA: Algebraic Expression Reserve mode 

COMP : 

This mode is used for placing a lgebraic formulas into the calculator. 
In this mode, a calcu lation can not be performed. 

Compute mode 
This mode permits the calculator to perform (except for statistical 
calculation) all standard calculations including four arithmetic calcula· 
tions and scientific calculations and calculations that use algebraic 
formu las from the AEA mode. 

STAT mode 
Used to obtain the coefficient b of the linear regression equation 
y a: a + bx. 

STAT mode 
Used to obtain the mean value of data (Data : x, 
STAT mode 
Used to obtain the standard deviation (u) of the sample of data (xl. 

STATmode 
Used to obtain the standard deviation (ox) of the population of 
data (x I. 
STATmode 
Used to obta in t~e mean value of data (Data: y) 

STAT mode 
Used to obtain the standard deviation (syl of the sample of data 
Iy), 

STAT mode 
Used to obtain the standard deviation (qy) of the population of 
data (y l. 51 

Ea:..ty l M 1nl 

CIDI OID'I} OO GJ 
m , G 
m 

Arithmetic calculation, memory and statistical calculation kevs 

W[!Jm}: Pressed for addition, subtraction. multiplication and division. 

( = I COMP mode, STA T mode : 
Performs the calcu lation . · 
AER mode: 
Designates the execution instruction of the calculation. 

11MB m} 12nd'I [QJ . 
('nd'loo . 
~;;moo 

Used to designate the memories ( m - m . CM] ) 
Note: To designate the memory after pressing the Isml 

key. the @ndFI is not needed. 
SlAT mode 
Used to obtain the sum of data (Data: x) 

or IIlCl! 
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co 

I, ... 1 (jlli) 
A (!:y) S II:y2} 

ITHIJ 
ITJ 
UJ 
1'''.10 
1''''100 

STATmode 
Used to obtain the sum of the products of data x and y in two' 
variable statistical calculation . 
STATmode 
Used to obtain the number of samples entered. 
Parenthesis, memory and statistical caleulation keys. 

Used to open parenthesis. 
Used to close parenthesis. 

Used to designate the memories I rn . W 
Note: To designate the memory after pressing the ISTol or RCl 

key, the 12ndFI is not needed. 

STAT mode 
Used to obtain the sum of data (Data : y) 

STAT mode , 
Used to obtain the sum of squares of data (Data: y) 

STAT mode " 
Used to distinguish data x and data y in the two-variable statical calculation. ; 
Example: Aefer to page 48. . 

Isrol Store and statistical calculation key 
ISTOI : The EL·5103 has six memory register. To designate each memory, press 

the ISTOI key followed by 0 - m . 00 lEx. [STOI 0 ) 
AEA mode : 
Designates the instruction to store a number into the designated memory. 
CO MP mode: 
Depression of the (STOr and rn ..... m , 00 key clear a number in the 
designated memory and then stores a number being displayed or calculated 
result in the designated memory. 

@ I ' STAT mode: 
tU:;: Used to correct the mis.entry of data. 
&@J Compute and variable designation key 

i4 

@'!) , 
II()=I : 

Example: Aefer to page 35. 
AER mode : 
Example Refer to page 36. 

( I: ! Cursor step-up and insert key 
~ : Makes the cursor go right by one step. This key is effective only within the 

area where instructions are written. 
!2ndFr I INS! : Provides a blank necessary for insertion of an instruction in the step 

indicated by the cursor. 
Pushing the 12ndFI and f iNS ] keys in this sequence shifts the cont~ts of the 
display to the right. In the blank step appears the insert mark .. ~ ", 

CA Example : Refer to page 33. 

I CL 1 Clea,/cle., all key 
ICL I' AER mode' 

Places the cursor in the first position in the algebraic express ion reserve 

area. 
COMP mode: 
Clears the contents of the calculation registers . The contents of the 
memory and stored algebraic formulas are not affected. Clears the error 

condition . 
STATmode; 
Clears the contents of the calculation registers, The entry data for the 

l!!!IJ ' 
Instruction to add a result to the independently ec::ceuible memory (M). 

COMPmode : 
Used to add a calculated result to the contents of the independently 
accessible (M) memory. 

AER mode: 
Instruction to subtract a result from the independently accessible (M) 
memory. 
Note : When the !2ndFI CMfl keys is pressed, the "M-" will be displayed. 

COMP mode: 
Used to subtract a result from the contents of the independently accessible 
(M) memory, 

@i~ , STAT mode' 
(.l".yl Used to enter data in one-variable or two-variable statistical calculations. 
(!!CtJ Recall and statistical calculation key 

[@ ; Recall the contents of the designated memory. To designate each memory, 
depress m - m . 00 keys following the IRClI key, lEx, (ACiJ 0 )., 

f PS I Playback and comma key 
(f[J :: ;.' AER mode: "" /: ", ,1'/." . . , 

The display will show the, equations previously entered when the playback 
,key is pressed. , If ; #,llt: .~uations total more than 13 chracters, Continued 
pressing of 1 PSI will. bring forth each sewn,ent in the proper sequence. 

,COMPand STAT mOde: ' . " 
In the CO MP mode"pres:,ing the playback key ellows the user to check all 
of the jn~u~s of the mOst recent calculations. In this mode, the playbcjck 
features IS In 13-step segments. In the STAT mode the user can cheek 
the last data entry. 

1,,,,,.1 Q]: .AER mode, 
Inserts comma between formulas to distinguish them from each other 

DEL when storing two or more formulas . 
~ Cursor step-down and delete key 

. 1 ..... 1: Makes the cursor go left by one step, This key is effective only whit hin the 
area where instructions are written, 

~.I~L l : Deletes the symb9..1 (instruction) stored in the step indicated by the cursor 
(The cun;or does not rTiove.J ' ' 
, 6! 

AER mode: 
aears the algebraic expr~sion reserve area of all contents, 
COMP mode' 
Clears the contents of the calculation registers, The 
memory and stored algebraic formula are not affected. 
STATmode' 

contents of .the 

Clears the entry data or calculated result of the statistical calculation, 
stored algebraic formulas are retained. 

Hyperbolic/arc hyperbolic key 
Example : Aefer to page 13, 

SIN'1 COS' 1 TAN' 1 

ISINII@I lTANI Trigonometric and inverse trigonometric functions keys 
Example : Aefer to page 12. 

..-
Reciprocal and cube root key 
Example: Refer to page 14 and 15, 

® Square and square root key 

~ Example: Refer to page 13. 
12ndFU r I: EX8mole: Refer to oaoe 14. 

:,' 

The, 
"; 



] 

l o 
] 

yX a"dV-key 
Raises a number to a power. 
Used to obtain x th root of a numt)er . 
Example : Aefer to page 14. 

Natural/common antilogar ithm key 
Example: Aefer to page 15. 

Natural/common logarithm key 
Example : Refer to page 14. 

Pi and factorial key 

[jfJ 
ri!idfJ[iiTJ: 

Used to enter the constant TI' (' .. :::3.141592654). 

Used to calculate the fac to rial. 
nl - n ' (n - 1I · (n - 21·· · .. 2·1 

Rectangular coordinate H polar coordinate convers ion key 
Example : Refe .. to page 18 and 19 . 

Degree/minute second - Decimal degrees conversions key 
Example : Refer to page 17. 

AU FIX 

"'" {J:i: +J:::;:: '_ "~'I-"'It:: '6' I -I • •• .10.. J.. L-________ ~--~ 

Cursor 

When 8 numeral key or .a k.ey to specify a calculati9" in,structio,:, is pushed in the 
AER, COMP. pr STAT ,moqe, the cur,or indicates each time the . step In which · the 
instruction of the key to be pushed next will be written . If the step indicated by the 
cursor is filled with 8n instruction, a symbol of that step and all of dots contained in 
one-digit display of that step are alternately displayed as cursor dis~lay . The.cursor 
can be freely shifted within the area where instructions are written by operating the 
I.- land 1 .... 1 kev •. 
21 Calculation result 

iCI 
1 Scientific notation symbol . I 

This symbol indicates that calculation results are displayed on the baSIS of 

,NG 

:r 

-

scientific notation. 
Engineering notation symbol _ 
This symbol indicates that calculation results are displayed on the baSIS of 

engineering notation . 
Error symbol 
This symbol shO'l'is that an error has been detected. '. 
Appears, when there exists anything to be displayed to the left of the 
displayed contents of an algebraic formula . . 
Appears, when there exists anything to be displayed to the right of the 
displayed contents of an algebraic formula . . . 
Appears also to indicate that the machine is in operation when It IS execu t
in~ a calculation. 

DISPLAY 

The ~ L·51 03 has a 13·digit alpha·numeric dot matrix liquid crystal display. 
1. Display format 

11 Algeblaic formulas/contents 01 the entry 

"" ••••• 'j' j i ·":' - I ••• 

:;:;: .i. j"'1 .:~:;t.i::<:1. /.+.::;~.;;:: .~ .. 

Mantissa 

r 
Cursor (Indicating POSition of next 
entry) . 

Exponent 

" 

2. Svmbols ~d Indicator 
2nd F Second function designation symbol 

HYP 

OEG 
RAD 
GRAD 

FIX 

Type: 

Appears when second function is set. 
Hyperbolic function symbol 
Appears when hyperbolic function is set. 
Angular symbo ls 
DEG: Appears when degree mode is set. 
RAD: Appears when radian mod! is set. 
GRAO: Appears when grad mode is set. 
Fixed decimal symbol 
This symbol indicates that calculation results are displayed on the basi$ 
of fixed decimal system. 

SPECI FICA TlONS 

Pocketable scientific calculator 
Number of internal calculation 
digits : Mantllsa 12 d igiti, Exponent 2 digit, 
Calcu lation system : 

Memory : 
DiSPlay (Ca lculation result) : 

Calculations : 

According to algebraic formula (with priority ludglng 
function) 
6 
10 digiti full · floating or 
Mantlssa 8 digits (7 digits In negatlve)/Exponent 2 digits 
Display system: 
Fixed decimal system (F IX) 
Scientific notation (se I ) 
Engineering notation (ENG) 
Floating decimal point system 
Four arithmetic calculations, trigonometric and inverse 



trigonometriC IU." .... ' .... ,· · •. . , ,... _. - _ .. ~ . 
bolle functions, Angular conversion, reciproca(. square '~.~: 
and cube root, square and power, logarithmic and ex· 
ponential. Xth root of Y <vY), factorial, coordinate 
conversion, memorv. and statistical calculations. 

apaclty : BO step. 
reserve : Capacity : 48 steps 

Functions: cursor step-up. step-down. insertion, 

deletion. playback. 
13<1igit Dot matrix liquid crystal display. 

LSi etc. 4.5V :-:: (Ocl: Alkaline manganese battery x 3 or 
Silver oxide battery x 3 
4 .5V .-;: (ocl: O.0006W 
Alkaline manganese battery (LA44) 
Approx. 450 hours or 
Silver oxide battery (S15 or G -131 
Approx. 1.400 hours 
Displav 555555. at the ambient temperature : 20° C 

(6Bo FI. 

he back cover intO the slits of the calculator proper . (Fig . 3) 

in slightly while replacing the screws. 
Int. press the \OFF) . CON). \2ndF) and \ CA) ke.ys in this order to clear 

are correctly installed"· . 0." or .. - "will be displayed. 
• nothin~ or a meaningless symbol. remove the batteri es and install 
:he (OFF \ ' CON] @ndF\ and I CA \ keys in this order and check the 

ClaW 

+ Side must be UP 

))crew 

. @ 

~~ Fig.3 
Fig. 2 

___ YOUR OWN APPLICATION ---.-----

;'" 

", ... ""t-'''' ' ''''''V ",,"0 ."WlltIY en 

OP,eratln DJ g t.mp~rature : 
mansions: 

t'tpa of battery or the way of anges 
o C - 40°C (32°F - 104°F) ., ... 
69(W) x 128(0) x 7.8(H) 
2 -23/32"(W) x 5 -1132"(0) x 5/16"(H 
Approx. BOg (0.18Ibs.) Weight; 

A:~ca"Sorles:'1 Wallet, Alkaline manganese battery 
manual 

BATTERY REPLACEMENT 
Dimming of th d · I 1. Turn off thee ,sIP a

l
y shows that the batteries should be replaced 

2 R ca cu ator. . 
. emove the screws from the back cove . 

J. Replace the batteries (Fig 2) (+ .d r w,th a small screw driver (F i . . s, e must be up) 

Battery: Alkaline manganese b 
Silver oxide battery (Tattery (Type LR-44) x 3 

Eveready model S76 M r 13) x 3 
( 

ypeS.150 G or 

Or equivalent should'b allory model MS76 a d R 
Note . W e used. • n ay·O· V 

hen replacing the batte . 
fa"ure of the set due to . nes, observe the folio . 
• Always replace all 3 ~mpro!"er battery repla wing instructio 
• Do not . at tenes at th . cement. 
• m IX new batterie ' e same tIme 
• ~o not use different kin~s :'ih used batteries . 

'pe off the surface of h batteries togeth~ 
batteries as shown in F. t 2e new batteries Withrd '9. . ry cloth and 

SERVICE CENTER ADDRESS 

SHARP ELECTRONICS CORPORATION 
SHARP CONSUMER FACTORY SERVICE CENTER .,0 East Plainlield Road. Countryside. 111 . 60525 Phone: (312 )242·087' 


