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& Power On:
press "AC/ON" key to switch on calculator

Auto Power Off function:

The power of the unit is automatically switched off approximately 5 minutes
after the last key operation. Once this occurs, power can be restored by

pressing the "AC/ON" key.

 Replacing the Battery

This calculator is powered by CR2032 size battery.

Either of the following symptoms indicates battery
power is low, and that the battery should be replaced.
 Display figures are dim and difficult to read in areas

where there is little light available.
* Nothing appears on the display when you press the

key.

 To replace the battery

@ On the back of the calculator, ]
remove the battery cover. |

@ Remove the old battery.

@ Wipe off the sides of new | |
battery with a dry, soft cloth. | | |
Load it into the unit with the | | |
positive @ side facing up s b=

(so you can see it). | @i
@ Replace the back cover | llﬁ =t

ey e
(B Press [AC/ON] to turn power on. RO
Be sure not to skip this step.

& Adjusting Display Contrast

You can adjust contrast using fand| while the mode menu (which appears
when you press “Mode") is on display. After the setting is the way you want,
press "AC/ON"
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Key Markings

pressing the [SHIFTI o [aLpua

key performs the alternate function of t
The alternate function js indicated b
above the kE.“_lpf, :."II

Keycap function COS

The following shows what the different
' col
alternate function key text mean. olors of the

I key followed by a second
he second key.
the text printed

Al tern ate 'unﬂtiﬂn

cos’ E

Flrkeyr marking text

It means this:

| G

is this color:

Press [SHIFT] and then the ke

_ ¥ to access the

Blue applicable function.

Press [ALPHA] and then the kev to |

- . . ¥ to input the

Orang applicable variable, constant, or symbol.
Green (or enclosed in | Enter the “SD" or “BASE-N" Mode to access
green brackets) the function.
Display

S B M Fix Sci hyp 4 |
D] [@ [ PROG

Y :

= =m - ¥

| VI 0 R R

P T

IEEENNEENEEREEEESD:

[S]:- Indicates fzmrr key has been pressed.

- Indicates [izera key has been pressed.

[EI] - Indicates key has been pressed.

bisp ‘- Indicates intermediate result is displayed.

D - Indicates angular measurement in units of "Degrees".

R - Indicates angular measurement in units of "Radians".

- Indicates angular measurement in units of "Gradients".

FIX -- Indicates specification of number of decimal places is being executed.

SCI - Indicates specification of number of significant digits is being executed.

hyp :- Indicates fiypl key has been pressed.
- Indicates the display of imaginary number.

€ < _Indicates number of ¢

haracters exceeds limitation of screen.

N““MW’W“#HI@EV@H Catein-Ne(o s right or left,

as indicated by arTOw(s).

‘, ¥ - Indicates the content in last calculaﬁmvmemmyi
PROG - Indicates the calculator is in Programimng mode.



& COperation modes
When using ET-100, 1t 15 necessary to select the proper mode tq
meet your requirements This can be done by pressing MODH to view
the main menu and select the appropnate mode by moving the cursor tq

the right or the lefl

Press MODH once to read the first MODE ? #

page of the main menu. SN CMPL X

Press [ = | to select the mode MODE ? 3 ]
COMP [ @YIgme

As the icons "=" or "4€" appear, one MODE ? .
can press [ @ | or [ € | comrespondingly N3 REG BASE
to view the lmdden menu.

After locating the desired mode, press | = | to confirm and leave the main menu

As you press MODH again, you can move to the menu to select function graph
or parametric graph.

MODE GRAPH ?
NGl PARAM

Or if you want to define the "degree" or "radian” or gradient'.', YOu can press
MODE again during the display of "graph-selection” menu mentioned above

Press MODH again. ANGLE ?
( This sub-menu will be skipped in RAD GRA
Base-N mode. )

Select the angular unit by pressing [ € | or [ ] then followed by [=] .
Or if you want to define the answer display format, you can proceed to the
following page by pressing further.

( This sub-menu will be skipped in FORMAT?
Base-N mode. ) SCI NORM
Press once more to leave the
menu.
Calculation modes
COMP mode: - general calculations, including function calculations can be
executed.
COMPLEX mode:- calculations including complex numbers can be executed
"CMPLX" appears on the display.

SD mode:- standard deviation calculation can be executed. "SD" appears in
display.
REG mode:- regression calculations can be performed. "LR" appears in
display.

BASE-N mode:- binary deci \ ion and calculall
WWWek 3KEVOUFROLE COR o BASE
appears on the display.




Note:- The five calculation p

10des listed above are
cannot be used together above are totally

ote:- The calculation .
N ; o _lIls::dt: last selected is retamned in memao he
15 switched OFF Iy when the power

Angular measurement modes
Deg mode:-  specify measurement In "degrees". "[p | "symbol

independent, ang

window, appears in display
Rad mode:- specify measurement in "y e
: Iddlﬂl 2 I- [} T :
window., o [B‘] symbol appears in display
Gra mode:- specify measurement in I —
in ] _
window: grads”. *[G] " symbol appears in display

With the exception of the BASE-N mode
: ot : , these three angular measureme -
can be used in combination with the manual calculation modes, i

Display modes

Fix mode:- specify number of dec ac  METYH i
e ecimal places. "FIX" symbol appears in display

Sci mode:- specify number of sionifi Py e ik
TSy gnificant digits. "SCI" symbol appears in display

Norm mode - cancels "Fix" and "Scj" specifications. This operation also changes
the range of the exponent display. When the results exceed the
following limits, exponent is to be displayed.

Nom1:-  10°> x|, or x| > 10'° .
Norm 2 :- 10™ > |x], or [x] = 10
In combination with Fix, Sci or Norm mode, you can cause the exponent display
for the number being displayed to change in multiples of 3 by pressing [ ENG | .

* With the exception of the BASE-N mode, Fix, Sci and Norm modes can be used
in combination with the manual calculations.

* Engineenng display format is not available in Complex mode.

* The display mode last selected is retained in memory when the power is
switched OFF. '

® Calculation priority sequence

This calculator employs true algebraic logic to calculate the parts of a formula in

the following order :-
l.  Coordinate transformation / integration, Pol(x, ), Rec(r, 8), Jdx

2. Type A functions :- .
These functions are those in which the value 1s entered and than the function

key is pressed, such as x*, x”', x1,°' ", Engineering symbols.
3.  Power/root, ¥,
Fractions, a°/. | :
5. Abbreviated multiplication format in front of 7, memory or parenthesis, such
as 2m, 5A, nR, efc.

0.  Type B functions :- _ :
These functions are those in which the function key is pressed and then the

= | =1 1
value is entered such as v, *V, log, In, ¥, 10% sin, cos, tan, sin", cos 3 tan’,
sinh, cosh, tanh, sinh”, cosh’, tanh”, Int, Frac, Abs, (), (following in
BASE-N mode only) d, H, b, o, Ne_g, Not.

7. Abbreviated multiplication format in front of Type

Alog2, etc.

=~

B functions, such as, 2v3,

8 L

o . www.takeyournote.com
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10.  and (in BASE-N mode only )




| 11.  or, xor, xnor ( in BASE-N mode only )

» When functions with the same prnionty are used i senes, execution i«
performed from nght to left for - ¢ InV120 —» " {In(V120)}  Othe i
execution 1s from left to nght

Y Operations enclosed in parentheses are performed first

& Number of stacks

There is a memory area known as a "stack" for the temporary storage of low
priority numeric values and commands ( functions, etc. ). The numernic value stack
has nine levels, while the command stack has 24. If a complex formula 1s
employed that exceeds the stack space available, a stack error (Stk ERROR)
message will appear on the display

Calculations are performed in the order of the highest calculation prionty first
Once a calculation is executed, 1t 15 cleared from the stack.

® Number of input/output digits and calculation digits

The allowable input/output range ( number of digits ) of this umt 1s 10 digits for a
mantissa and 2 digits for the exponent. Calculations, however, are performed

inemnally with a range of 12 digits for a mantissa and 2 digits for an exponent.

EJ'EEII[IE]E 3 x lﬂlj' 7=

3eds (-] TEE D
42857.14286

3EHS [ |7 |- 42857 D
JES+7T
@ 1]
0.14285714

Once a calculation is completed, the mantissa is rounded off to 10 digits and
displayed.

Example 3x10°+7=

36 (=] 76 >
42857.14286

(-] 42857 xg D
0.14285714

www.takeyournote.com




& Overflow and Errors

If the operational range of the g 15 exceed

eror message will appear o the e

impossible.  This is carpjeq out by

operations Will result in errors - :

1. The answer, whether mtermediate of
value of £9.999999999 . |9

2. An attempt is made o
range.

3. Improper operation during statistical calculations. e
or xon without data mput. g

4. The capacity of the numeric value stack or the comimand stack is exceeded
5. Input errors are made, e g_5 [ I13E] i

When e:r [Inessage appears, most keys will become Inoperative. In this case.
press the Bl key to return to normal Operation.  You can also press the [ €1 or
E] key to-cause the cursor to show the position of the error e

| ed, o Mcorrect inputs are made. an
ltllh]_J]Fl}" and subsequent operation wil] bhe

1€ error check finction. The tollowing
final, or any value in memaony exceeds the
Perform function calculations that exceed the

Impt

E., altempting to obtain x

The following error messages will be displayed for the Operations listed above:-

case (1) to case (3) Ma ERROR

case (4) Stk ERROR
case (5) Syn ERROR
case (6) Range ERROR

Besides pressing m when an error occurs, you can also press [ON key to clear the
EITOor.

b Number of input characters
This calculator features a 79-step area for calculation execution. One function
comprises one step. Each press of numeric or , [=], [G] and [Z] keys
comprise one step. Though such operations as [ [x/] ( [+ | key ) require two
key operations, they actually comprise only one function, and, therefore. only one
step. These steps can be confirmed using the cursor.  With each press of the [€
or [3] key, the cursor is moved one step.

Input characters are limited to 79 steps. Usually, the cursor is represented by a
blinking " " |

When numeric values or calculation commands are input, they appear on the
display from the left. Calculation results, however, are displayed from the right.

Corrections

To make corrections in a formula that is being input, use the [€] and [3] keys to
move to the position of the error and press the correct keys.

Example To change an input of 122 to 123 :-
Gz

122

L& ]

www.takey
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To change an input of cos60 to sin6o

Example
od [6] [0 | D i
cos 60
[€][«]le ] 5
s 60
[sin | ¢ |
sin 60

If after making corrections, input of the formula 1s complete, the answer can be
obtained by pressing [= | . If, however, more is to be added to the formula,
advance the cursor using the [ 9 | key to the end of the formula for 1nput

If an unnecessary character has been included in a formula, use the € | and [ 9|
keys to move to the position of the error and press the DEL| key. Each press o

DEL] will delete one command ( one step ).

e

Example To correct an input of 369 x x 2 to 369 = 2 :-
EIEEEEE]D :
369xxnl
[&][€]pEd D
J69x2

If a character has been omitted from a formula, use the [ € | or | & | key to move
to the position where the character should have been inpu, and press SHIFT

followed by [NS/key. Each press of SHIFT| NS will create a space for input of one
command.

Example To correct an input of 2.36" to sin 2.36" :-

110G s
236%
ERIGIGIEGIES D
2367
SHIFT 93 D M
M .362
R
sin .36

“’hﬂ?ﬁﬁmmmmmupﬁcematisopm&disdisﬂayeﬂas" *. The
function or value assigned to the next key you press will be inserted in the =

oo W takevoliriste. gom ™ T

Even after the [= ] key has been pressed to calculate a result, it is possible 10 15°
this procedure for correction. Press the [€ ] key to move the oursor to the Pl
where the correction is to be made. :




[I. Manual Calculation

[la. Arithmetic operations & Pare

arithmetic operations are
noted 1n the formula

prionty over addition ang

for negative values, press [(-}]
for mixed basic arithmetic ope

assuming that display mode Norm

&

performed by pressing the keys in the

before entering the value

rations, multiplication and d
subtraction

1 15 selected

1

nthesis calculations

same order as

IVISION are given

Example {']pﬂratmnm ,Dl“*["f]”wr F]r;uﬁ.--::r;'
[ 23+4.5-53=-25.5 23[+]45 [ 53[5 = L | T e
[ 56x(-12)+(-2.5)-268.8 56 [x]-12 [+]-2.5 [] T | e ﬁ:ﬁ- -
6.903680613x10' | 6.003680613 1
{4_531{'!5]?{[-1.33{1:}.1?}: !""1'5['&:':51]-."5[.-{} 'Ij{m] 2 .Il.g [:] = -
-1.035x10° | | _1.035 %
{2+3}*;1 0"=500 [ 2 [+] 3000+ 1 [exp)2 [ 7 S
i 1) =TS14255. 71429 L[exp]5 [+] 7 [5] 14285.71429
(1x107)+7-14285=0.7142857 1[exp]5[+]17 [-]14285[=] 0.71428571
please note that intermal calculation
is calculated in 12 digits for a
mantissa and the result is displayed
rounded off to 10 digits. .
3+5x6=33 3[+]5[x] 6 [=] 33,
Tx8—4x5=36 7[x]18[-]4 [ 5[5 36,
1+2-3x4:5+6=66 L[+ 2[-]3[x] 4[] 5[+ 6 [ 6.6
100 — (243) x 4 =80 100 [-1[(] 2[+] 30)] [x] 4 [=] 80,
2+3x(4+5)=29 213104 [+ 5[ 20,
Closed parentheses occurring
immediately before operation of the [=]
key may be omitted.
(7-2)x(8+5)=65 [(A7[-2DIK] 8 [+ 5[5 65.
A multiplication sign [+] occwrring
immediately before an open parantheses
can be omitted.
10-{2+7x(3+6)}=-55 [IO[-[(Q2[+]7[(13 [+ 6[F] -55. |
IIb. Percentage calculations
- Percentage cannot be executed in Base-N mode or CMPLX mode.
Example Operation Display (Lower)
Percentage 15 [¢] 26 [shift][%4] 3.9
| 26% of $15.00 36
Premium 36.2 [] 15 [shift][%][+] :
_15% increase from $36.20 56
Discount 47.5 [x] 4 [shift)[%6][-] ‘
| 4% discount from $47.50 30
Ratio 75 [+] 250 [shift][%] :
75 is what % of 250 ? _ 73
Rate of change 141 [-] 120 [shift][%]
141 is an increase of what % from|
1207 = 20.
Rate of chan A .
=2 waw.takeystifnote.com
3007
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Ilc. Specifying the Format of € ‘alculation Resuylts

You can change the precision of calculation results by specifying the |
i, ¥ o fll';-_-| I'||-

decimal places or the number of significant digits.  You can also shif o1, I
| § [ &= | .-'.I:-'.I”Ii'll

]Jlﬂcc Uf a dlﬁI]Iﬂ}’ﬂfi \"HI“.E H".CC I}IH{.:L'-:‘:- [U thﬂ ]_I_'H (8| ”‘El’ll f.[|| A I
i v i " * ML=
conversions of metric weights and measures ich
Upon power up reset, the display format 1s defaulted at Norm| Eacy et
...... s FLL R = 'I"'_.| .

press | !UDﬁ to enter the menu and select the desired format 5, e 1 CAn

: : ' | . - aUD=-Tnemn
"Fix/Sei/Norm". When you choose "Norm", you can furths; select ,’

Norm 1 or Norm 2 in the following window

Norm 1~27

Key in either [1] or [2] to specify Norm 1 or Norm 2 respectively

Norm 1 :- all values less than 10~ or greater than 10 are automatically Bt
as exponents. 3 '
Norm 2 :- all values less than 10~ or greater than 10° are automatically expressed
as exponents.
Note: You cannot specify the display format ( Fix, Sc1 ) while the calculator is ip
Base-N mode.

® Specifying the Number of Decimal places

The calculator always performs calculations using a 10-digit mantissa and 2-digit
exponent, and results are stored in memory as a 12-digit mantissa and 2-digit
exponent no matter how many decimal places you specify. Intermediate rr:é.mtg
and final results are then automatically rounded off to the number of decimal
places you have specified.

It should be noted that displayed results are rounded to the specified number of
decimal places, but stored results are normally not rounded.

TI:::_ ;%eqjg the number of decimal places ( Fix ), select "FIX" in the sub-menu
"Fix/Sei/Norm" and then you are asked to enter a value mndicati
b s i mdicating the number of

Fix 0-989

?quﬂ:; time, you should be able to see "FIX" on the display. The number of
places specified will remain in effect until Norm] or Norm? is specified

as described above or sienifi g _ b
sub-menu "Fiadsmmmn-?u cant digits are specified by selecting "SCI" in the

www.takeyournote.com
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Example

Dpcratiu?

7100 = 6 = 16.66666666. ..

~gpecify 4 decimal places

100167

[Mode][Mode][Mode] [Mod e] [=][4]

cancel specification

[Mode][Mode]{Mode] Mode]

il

200+ 7 x 14 =400

[=lff=py |

—

20T g

automatically rounded to

RND

stored value, SHIFT

intermediate result is not rounded.

Display (Lower))

 16.66666667 |

166667 |
1666666667 |

i _ 1 | 400,
rounded to 3 decimal places [Mode][Mode][Mode] [Mode] [=] [3] | 400,000 |
| | .
200 [+] 7[=) R b 28571
The intermediate result is automatically |
| rounded to the specified three decimal
. v places. s
The stored 10-digit result [+] i + e
{13_51'142135?} 15 used when you ik
continue the calculation by simply -
pressing [x] or any other arithmetic |
function key. |
14 [5] I 400000 |
( The final result is automatically :
| rounded to the specified three decimal |
|od . | places. ) |
Cancel specification by specifying | [Mode][Mode][Mode] [Mode] = z 400, |
Norm 1 again. [=][=]=1] I

® Rounding the Intermediate Result

As the number of decimal places is specified, the intermediate result will be
However, the stored
In order to match the displayed value and the
can be mput.

the specified decimal places.

You can compare the final result obtained in the previous example with the final
result of the following example.

Example Operation Display
200 = 7 x 14 =400 200 [+] 7[x] 14 [3] 400.
rounded to three decimal places |[Mode][Mode][Mode] [Mode] [=][3] 400.000
200[=] 7[=] 28.571
( The intermediate result is automatically
rounded to the specified three decimal
places. )
round the stored intermediate [Shift][RND] 2857
| result to the specified three
decimal places
i[xl Ans:
14[=] 399.994_
: 399.994
el specification by specifying |[Mode][Mode][Mode] [Mode]
orml again. |{—!'][-+]i=][1]

Specifying the Number of Significant Digits

This specification is used to automatically _mmd intermediate results and final
€sults to the number of digits you have specified.

A with the

Www.takeyoyrnote.com
number of decimal P ;
Pecified number of digits, but stored results are normally not rounded.
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To specify the number of sigmficant digits ( Sc1.), select "SCI" in the sub-meny
"Fix/Sci/Norm" and then you ar asked to enter a value indicating the number of
significant digits ( 0-9 ) as below

Sci 0~97
( Note : "0" indicating 10 sigmficant digits. )

Meanwhile, the "SCI" indicator will appear on the display

Example Operation [hsplay
100 + 6= 16.66666666... | 100[+] 6 [=] | 1666666667
Specify 5 significant digits [Model[Mode][Mode] [Mode] | 1.666T0
T R B .1 | | -] . L | . sait )
Cancel specification by specifying | [Mode][Mode][Mode] [Mode] 16.66666667
Norm 1 again. = =4 g s

& Shifting the Decimal Place

You can use the key [ENG| to shift the decimal point of the displayed value three
places to the left or nght. Each 3-place shift to the left is the same as dividing
the value by 1000, and each shift to the night is the same as multiplying by 1000
This means that this function is useful when converting metric weights and
measures to other metric units.

Example Operation | Display
123m x 456 = 56088m 123 [] 456 [=] | 56088
= 56.088km
[ENG] 56,088
78g x 0.96 = 74.88g 78 [] 0.96 [=] 74.88
= 0.07488kg
[Shift][«ENG] 0.07488"

www.takeyournote.com
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' JJld Memory

_This caleulator contains g standard memories The

emones, 1.e., "van " wly Ie are two basic S
keys in ¢ B{I'Hble oeones, which are accessed by using the b, .
] Y Olnbination with the alphabets A, B, ¢ p. : l'h‘-du é.]n, ;,;:1
* = A L P M, X oand Y

The independent” memories whick . o : %
» Which are acCessed by using the MH | !él:uﬁ M and

BHIFT | RCL] and M keys ;
‘.j o The variable memory and independent me : ;
the same memory area B emory utlize

Contents of both the vanah]e and i
the power 1s turned OFF

ndependent memories are protected even when

i
L

Variable memories

Up to 9 values can be retained

: Il memory at the same time. - s %
recalled when desired ' 1me, and can be

Example Input 123 into memory "A" .-

[Ag 123 L
123
@E A=
B
AC
SFIFT RO/ b
1 23.

When formulas are input, the result of the formula’s calculation is retained in
Memory.

Example Input the result of 123 x 456 into memory "B" -

Bi123 [<] 456

123 x456

515 B =

56088.

SHIFT|RCL | B B=

56088.

If a variable expression is entered, the expression is first calculated

- according to the values ed in the variable memonies used n
mesﬁmwwwntaﬁ'e#m O1@:COM specified for
the result.

14



Example Input the results of AxB into memory "C" -

@@Efﬂ@ ‘
AxB
= ]
68908824
AC]
;
sEFRCL [C | Cli=
6898824

* Syn ERROR 1s generated when an attempt is made to input a substitution
formula (such as C = AxB) or multistatements (such as AxB CxD), and
the existing memory contents are retained.

When input is made in a format such as "A=log 2", where the vanable 15
equal to the formula, the results of the calculation are mput into the specified
memory.

Example Executing "A=logl” :-

AGAlpha (A ] Aiphd [=] fod [2 ]

A=log?2

T
0.301029995

SHIFTRCL (A A=
0.301029995

Deleting memories

To delete all contents of variable memories, press Bhifi followed by el [= 1.

& [ndependent memories

Addition and subtraction ( to and from sum) results can be stored directly in
memory. Results can also be totalized in memory, making it easy 10
calculate sums. The icon "M" will be lighted as long as M 1s not empty.

www.takeyournote.com
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Example Input 123 ¢, independen; meniory

Bz B 2k
123
i T
1 23
Recall memory data ]
Ad]
HIFRC [vi g
123
Add 25, subtract 12 =
25 v+ 12 Bhin] ] )
3 B2
Recall memory data.
AC)
T (e (3 —
| 13 6.

~ To clear memory contents, press [o] [T [M] .
Addition/subtraction to or from sum in memory cannot be carried out wi
: : ut with
M+, Bhift M- keys in SD mode and LR mode.

ifference between [STO and [M+], [Shift][M-] :-
Both STO|M| and M+, [Shif MJ can be used to nput results into memory,

however when the [STO][M] operation is used, previous memory contents
are cleared. When either M+ or [Shif}f M is used, value is added of
subtracted to or from present sum in IMEemory.

Example Input 456 into memory "M" using T0M procedure. Memory

already contains value of 123.
1//2]|3|8TO/| M Nf =
123
4|15]|l6|B M M =
4356.

~www.takeyournotescomr——
M M =

45 6.




Example Input 456 mto memory "M" using M+
contains value of 123

| [njEaERS e

| EREREE Y

SHIFT RCL | M

-
|

Ile. Special Functions

& Answer function

This umt has an answer
calculation. Once a numen

Memory already

123
456
456.
Ili__
5709.

is pressed, the result 1s stored by this function

To recall the stored value, press [SHIFT
"Ans" will appear on the display, and the v

function that stores the result of the most recent
.. value or numeric expression is entered and [=]

ANS . When BHIFT] [ANS| are pressed,

alue can be used in subsequent

calculations.
123 + 456 = 579
789 — 579 =210
BORGCIEREEEE]
579.
7][8]1[2][ ][ sHIFT | ANS
780 — Ans _
=1
200

Numeric values with 12 digits for a nmnﬁséa and 2 digt

s for an exponent can be

stored in the Ans memory. The Ans memory is not erased even if the powel of

the unit 1s tumed OFF.
= A~F M, X, Y)is pressed, the val

Each fime | =

, Shift

, M

%

dfTo o« (=

Shift M.,

new value pmdu{:ed by the calculation execution.
calculation results in an error, however, the Ans memory retains its current value

Note:- cmqw
X,

._Fuls memory are not altered when variables are mput when the vanable
input prompt is displayed.

1!
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When execution of a
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® Omitting the multiplication Sign ( x)

When iIl.leﬂing a formula as it jg written, from left
the multiplication S1gN (%) in the following cases --
1) before the following funcg ons ;-
sin, cos, tan, sin”', cog™! tan™
W,
i 3".', Pol(x,y), Rec(r, &)
example, 2sin30. 10logl.2, 24/3 2Pol(5, 12). ete.
2) Before fixed numbers. vanables and memories -
example, 2m 2AR. 3Ans, etc

to nght, it is possible to ot

. 8inh, cosh, tanh_ sinh s cosh™, tanh 1. log, In.

3) Before parentheses -
E]{ﬂ.ﬂ'.lpiﬂ_. 3{\5-‘-6]‘. (A+ ”EE— 13 etc

&® Continuous calculation function

Even if calculations are concluded with the [=] key, the result obtained can be
used for further calculations In this case, calculations are performed with 10
digits for the mantissa which is displayed

Example To calculate = 3 14 continuing after 3x4=12 .-

BGIIEET

12

(Continuing) [+][3][+][1][4]
[

Ans + 314

Tuan

3.821656051

Example To calculate ] +3x3="

BOEEEEET

[1][z][3

PP |

Uis 555 5,539 3

(Continuing) [=][3

Ans x 3

“Www.ta keyournic_lte.com
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This function can be used with Type A functions (X7, X7, x!), +, — x¥ %V and

E;;Eugg Squaring the result of 78+6=13 -
BEIIe]=]
(
(Continuing) [ x]
e
=]
169.
& Replay function

This function stores formulas that have been executed After execution
complete, pressing either the €& | or | & | key will display the form

executed.
Pressing [ | will display the formula from the beginning, with the cursor locat

under the first character.
Pressing | € | will display the formula from the end, with the cursor lmuup{[

the space following the last character. After this, using the | = | and |
move the cursor, the formula can be checked and numeric values or comman

can be changed for subsequent execution.

Example [B[1]Z]E1x1&](5][6][=
56088
>
123 x 456
(=]
56088.
L€]
123 x 456

Example 4.12 x 358 + 6.4=21 496
4.12 x 3.58 — 7.1 = 7.6496

BRs123]358 7164

wwvxl takeyou ﬁm;o‘te com

i
12x358+64 i
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[€][€][€][€]

925358 5. \

[=] 7.1

—

| L2 % 358 < T.1 ‘

7.6496

'IhE replay function 1s not cleared even when [Ad is pressed or when power is
wmed OFF, so contents can be recalled even after [Ad]is pressed.

. Replay function 1s cleared when mode or operation 1s switched.

| @ Error position display function

When an ERROR message appears during operation execution, the error can be
Mdhy pressing the Ad key, and the values or formula can be re-entered from the

However, by pressing the [ € | or [ & | key, the ERROR message 1s
_- cancelled and the cursor moves to the point where the error was generated.

" Bxample 14+ 0 x 2.3 is input by mistake

N B 14[=0x]23 =
Ma ERROR
(€] (or [2])
14+ 0 x2.3

* Comect the input by pressing [ € Shiffind[ 1|

14+10x2.3
3.22
| » Multistatement function
Thﬂ multistatement function (using " 4' to separate formulas or statements)

also be used for manual calculations.

. m Em%ﬂgﬁfg&ﬁé&me st asgg.the multistatement

format The calculation
the formula is executed 1n order
'F' 0 np to the p:n_':lt of " 4' will be displayed t:ll yﬂu press [= | again to

e the calculation.

20




Example 6.9 x 123=848.7
123 + 3.2 =38.4375

gz@ (A )6.9(= | [ALPHA [A ] [ALPHA) |4 (ALPHA| [ 4 |

'“".
o]

&=
848.7

"Disp" appears on the display when " 4" 1s used

=)

| 38.4375

* Even if " 4" is not input at the end of a formula, the final result wil] pe

displayed.
* (Consecutive calculations containing multistatements cannot be performed
123 x 456 4 x5
[] invalid
* (Calculations can be performed while an intermediate result is displayed
during execution interrupted by " A"

Example 5x6 4 7x8

B8 (s Aerid (4 7 [ 8
D
5x6 4 7x8
=
4]
30.
sin /Ang :
DISP
sin Ans
=] :
DISP
55
When interrupt operation is completed, press [= lonce again to execute.
=] :
5 6.

IIf. Scientific function

@ Trigonometric functions and inverse trigonometric
functions

* < :
Be sure to set the unit of angular measurement before performing
ngonometric function and inverse tngonometric functon

. meWww.takeyournote.com

measurement (degrees, radians, grads) is selected

1n sub-menmu.

* . ;
Once a unit of angular measurement is set, it remains in effect until 2
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ge;:.F unut 1s set. Settings are not cleared when power is switched

This operation is invalid in the BASE-N mode. When in the BASE-N
mode, go back to COMP mode by selectis g "COMP" in the main menu .

E}camplé

Operation | Insplay
il = S = i |
gin 63°52'41" = 0.897859012 [MODE]MODE] [Mode] [=] — "D"
| hiepresa(efalfr e 0.897859012
cos (n/3 rad) = 0.5 | [MODE|[MODE] [Mode] [-#][=] —» '
|rR|| 1 I_I i
: : [cos][C J[shift]{=][+] 3 [J][=] i
tan (-35 gra) = -0.612800788 | [MODEJ[MODE] [Mode] [ ][ 1[=] |
3 "G 0.61380078E,
B 3 | [tan][(-)] 35[=] i :
3sind5° x cos65° = 0.597672477 | [MODE][MODE] [Mode] [=] —» "D" |
: it 2[sin] 45 [cos] 65 [=] , U.
BBn. 0.5 =230 [Shift](sin' | 0.5 [=]
oo (12/2)= 0785398163 rad |[MODE][MODE] [Mode] [ —](=] -
= /4 rad "R"
: [Shift][cos O] 2 [+1 2 D= i
[][Shift){xl=) il
[ tan’ 0.741= 36.53844577° [MODE|[MODE] [Mode] [=] -»"D" | i
| =136° 32' 18.4" [Shift][tan ] 0.741(=] | o
F [Shiﬂ][‘. i “]] : I 32 1%
I} the total number of digits for given display priority, and any lthe unit as a decimal
* |degrees/minutes/seconds exceed 11 |lower-order values are not displayed. value.
i digits, the higher order values are |However, the entire value is stored withy
25 x (sin108—cos'0.9) |25 DAICShit[sin"] 0.8 [-(ShifY el
= 68° 13'13.53"  |[cos"] 0.9 D][EIShif)["""] -

& Logarithmic and exponential functions

The following operation is invalid in the BASE-N mode. When_in the BASE-N
mode, carry out calculation after selecting "COMP" mode 1n main ment.

Example Operation Dasplay
: = 089905111
log 1.23 = 89905111 x 10~ [log] 1.23 [5] 0.08990511
In90 = 4.49980967 [in] 90 [=] 4.49980967
= 4294481
log#56 = In456 = 0.434294481 | [log] 456 [] [In] 456 [=] 0.4342

www.takeyournote.com
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3 L SRR
Example |
Xxample
o™ = 16.98243652
e T =90.0171313
10 e +12* skl

e —

-

e ———

(-3) =8l

37=.81

S 6 = 525814 37
. 133 = 1988647795 '

“H) "

(78

I*J-xjﬁrﬂ—-i:m

~ 422 5878667 |

=

[_J'IIJ-':}AT.EH_H ;
[ShiftJ[107] i.z.} -] |
“[shin(e’] 4.5 [<] |
“[Shif](107] 4 (SNG4 14|
1.2 [<][Shift][107] 2.3 [*]

(O3 DM A |
(13 [¥1417] |
5612317 ‘

rsmri1123 =1
1178 2 DK (] 12[5) |
=15£5;1_Iﬁ&ﬁhﬂlﬂ.__ ‘

20413 (<] 3 [Shift][x"] 64 [-1 4[]

2% 340 1 =3306232

j

2[4 34 N5 (4167 DI=)

calculation.

Example

Operation

smh 3.6 = 18.28545536

[hyp][sin] 3.6 [=]

cosh 1.23 = 1.856761057

[hyp][cos] 1.23 []

tanh 2.5 = 0.986614298

[hyp][tan] 2.5 [=]

1698243654

20.0171313

3
VI2 58TRGG
81
il
l'...l l':_.:l -I_lu_rl, .
rE
I ':j':"'::'\-\.l'r!_': i L

1.2051118729 ¢

11}

1306232 00

& Performing hyperbolic and inverse hyperbolic functions

wing operation is invalid in the BASE-N mode. 'When the user is in
Ete'ﬂt:]g;i-ﬂ mct;%e, he/she should go back to COMP mode before carrying out

| Disaplﬂ.}-'

18.28545536

4

1 856761057 |

0.986614298

cosh1.5—sinh 1.5
=(.22313016

[hyp][cos] 1.5 [] [hyp][sin] 1.5 [<]

sinh™ 30 = 4.094622224

[hyp][Shift][sin"] 30 [=]

- 0.22313016 | |

4094622224 |

cosh™ ( 20/15 ) = 0.795365461

[hyp][Shift][cos " 1[(] 20 [<] 15[ )][=]

0.795365461

=1.723757406

[hyp] [Shift][tan'][(]1 4 [] 5 DI

x=(tanh '0.88) /4 [hyp][Shift][tan"] 0.8 [+ ] 4 [=] 0343941914
=().343941914 : — T
sinh” 2 x cosh™ 1.5 [hyp][Shift][sin"] 2 [<][hyp
& =1.389388923 fcos'] 1.5 [=] 1.389388923
sinh” (2/3) +tanh™ (4/5) (hyp][Shift][sin"1[(] 2 [<] 3 [ )] [+]

1.723757406

& Coordinate transformation

* This scientific calculator lets you convert between rectangular coordinates and

polar coordinates,ie, P(X,y )< P(r,0) :
* Calculation results are stored in variable memory E and variable memory F.
Contents of variable memory E are displayed initially. To display contents of

memory F, press RCL] | F | .

* With polar coordinates, © can be calculated within a range of -180°< © < 180°.

(Calculated range is the sam

e with radians or grads. )

* The following operation is invalid in the BASE-N mode. Before carry out
calculation, one should switch back to COMP mode.

www.takeyournote.com
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| ;
E o ——
[~ Example Operation | Display
Er:j::i and y=20.7, what are r and [MQDE][MDEE][_H;M]_[.__]—'_} e —— A
ISh_'-ﬂ][Pﬁl[] 14[.120.7 [ N=] 24.98979797
x=7.5 and y = -10, what [Shift)[RCL][F][e—= + v S s o
47 PRsesramd | E:{DDE][MDDE] Mode] [ | =9
[Shift][Pol 7.5 [ 1. - iy
- [shiﬂ][RE{.:E]m LI 10 =) -0.927295218 (0
;;5 an »Whatarex and | [MODEJ[MODE] [Mode] [=]
_h IIDIJ | Ly o | L
=4.5 and 6 =210/3 rad, wh [S“iE][ECL]IFIH i | -
. = raad,
"2 at are .[.EPDE]{MGDE] [Mede] [ —+][=]
[[E]?[iﬂ]][Rec{] 4.5 [,JI( ] 2[Shift] [x][+] 3
= 4 HOT
[Shift][RCL][F]

& Other functions ( V. %2 ] T Rani)

'Ehesfﬂﬂﬂwing operations is invalid in the BASE-N mode. When in th
ASE-N mode, carry out calculation after going back to COMP mod

5 Example Operation ~ |Display
V2 + 5 =3.65028154 ]2 5= 3.65028154 |
3 | & -
2+3°+4°+5°=54 §1x2f+|3_§qm4?r|m5 =
{-i}'=9 Ld@Es D= 9.
-3°=-9 3 [ ] [=] -9,
1(1/3 - 1/4)y=12 | (|3 ma) x-l [__ %Ml? :I| x-k|r| -
81 = 40320 8 Shift i [ = 40320,
| —
*J'( 36x42x49 )= 42 |ME [ 35@‘”@“9 m = ] 42,
Random number generation Fihlﬁhmdq =] 0.792
( number is in the range of 0.000 ‘
to 0.999 )
V(1 - sin"40) = 0.766044443  [A\fODEMODH | MODH | = | — "D"
Efl‘{@‘m}“” 0.766044443
40.
12!+ 1/41 + 1/6! + 1/8!
=0.543080357
0.543080357

www.takeyournote.com
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& Fractions
Fractions are j_np'ut ﬂ.]'ld ﬂiSpla}"Ed in the Urdﬂl' of l-.]"it{;!g:_‘l'q n]l”]._-]“h}[ ind

denomunator.

Example Operation Display

25+3',=3"/n 25 Eﬂ{nhfcl 2%/ 14 =T_|
=3.65 (conversion to decimal) fa°/

Fractions can be converted to decimals.
and then converted back to fractions,

34W;“=3"‘r” ﬂa;";ldl-ﬁda.-q'?ﬁ | = | 1 g ;11 ;13
2

l.'rjgn + I.l‘rﬁ'n = 6.066202547x lﬂJf Ija’/4 2578 E IE 457 6.066202547 ™
When the total number of characters, |

mcluding integer, numerator, |

denominator and delimiter mark exceeds |

10, the input fraction is automatically
displayed mn decimal format.

'y % 0.5=0.25 IEEE-EE — 5 |

Uyx (Us) =l = -1y Ei'-HﬁBS el [= ] | = ti]_-_i

I.I’::-:'J'3+l.l".|xl:"s=”fﬁu lﬁzglab;csglﬁqiaf, '5 e e
S ]

(1) = 1% PE*d =] T S

/(s + 1) =1 & [ @RI [= ] s

L]

-
Fail ]

3 65

=

—

[Ig. Degrees, Minutes, Seconds Calculations

You can perform sexagesimal calculations using degrees ( hours ), minutes and
seconds. And convert between sexagesimal and decimal values.

Example Operation Display
lTu mqm:::zﬁsdegm in 2.258 ={Shift][« ° ' "] 2° 15’ 28.8"
To perform the calculation :- 12/ " 34 [’ o rmr, YT L
L I=][ 134" "] 56" "] [x] 3.45 43° 24’ 31.2" |
www.takeyournote.com
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i Binary, octal, decimal, hexadecimql calculations

+ Binary. octal, decimal, hexadecimal %
gperations are performed in BASE-N mode (press MopgLIIL Ity logical
£ The number system (.2‘ 8, 10, 16) is set by respectively i‘JI.::E.L.*-'.l];E}j:T;l?‘:f'I 'm;*? —r
‘ @ A Gﬂﬂ&ﬁp—ﬂﬂdﬂlg Sm]l]nl |Fl}|ll rlﬂu1 " or "] i"-";il}i]u“]“ [.]T.l ll':lli: d ili_[:l'f':. 1,
* Number systems are specified for specific valyes by pressing "ﬂ[];'rlT]J 13}
]'|,1,1[]1b¢1'“5 s*_','ste_m dﬂﬂlgllﬂtm' {h* 0, d, hl IIIU]lﬂtﬁHT{:l'_'r" followed E]E.r"'h" ”-11 I:rf“ M
* General function calculations cannot be performed in the B ASE-N 1 : diul-
+ Only integers can be handled in the BASE-N o

: ; mode. If a calculation produces :
result that m-:ludes_ a decimal value, the decimal portion 1s cut off i
* [f values not vahd for the particular number syst

u:a]::u]atmms, COnver

L corresponding designator (b, o, d or h), or an error ﬂw;;t;cﬂ;.-‘m' 1?}‘-;;]1;:4;"'”'«*' :
Number system Valid values
Binary E o1
| Octal 0,1,2,3,4,5,6,7
Decimal 0,1,2,3,4,5,6,7, 8,9
Hexadecimal 0,1,2,3,4,5,6,7,89.A B,C,D,EF
* Negative numbers in binary, octal, hexadecimal are expressed as two's
complements.
* Number of digits displayed in each number system
Number system Number of digits displayed
Binary Up to 10 digits
Octal Up to 10 digits
Decimal Up to 10 digits

Hexadecimal Up to B digits

* Calculation range (in BASE-N mode)

Binary Positive  : 0111111111 =2x=0

Negative : 1111111111 =x = 1000000000
Octal Positive : 3777777777 zx=20

Negative : 7777777777 =z x = 4000000000
Decimal Positive ;2147483647 =x=10

Negative -1 2x = -2147483648
Hexadecimal Positive  : 7FFFFFFF z2xz0

Negative : FFFFFFFF = x = 80000000

’ www.takeyournote.com
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gub-menu for BASE-N pperation

select operators AND, OR, XNOR. ¥ kel
In the sub-menu, you can select opers _ R % OT. an
NEG

Press [LoGId to open the menu e

AND OR ¥YNoOo:
= o

Press [ & I consecutively to select the operator

o] AND OR ?-_’-'-T-,‘;—; E

=] AND OR XNOR _

- «XOR NOT NEG

After locating the desired operator, press [ =] to confirm and go back to
input mode.

& Binary, octal, decimal, hexadecimal conversions

Conversion using number system specification key

Value from a different number system input when a specific number system mode 15

being used.
Example Operation Display
What are the decimal values for |@EBEEE DEC B . |
24 and 2745 s |
[sEET [[1] 24 [= 2! |
(SETFT [[o]] 274 [=] 188° |
What are the hexadecimal values @ —y M
for 12319 and 1010,7 & [Ta1] 123 [=] |
"."Eh
SHIFT [ [b] | 1010[] :
A
|What are the octal values for 154 CT|—"o"
and 11007
¢ [T51) 15 [= ]
L [b]] 1100 ] "
What are the binary values for 36¢g —3 "h
and 2C;47? I l|3'5|=_!

100100 °
WWW.T %KV—OLG IFTlOte com 101100°
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Cenversion using number system mode key

(jalmﬂ.ﬂﬁﬂ]'! results can be converted to any specified
corresponding number system mode key

number system by using the

Example Wperation [hsplay
‘How is 12“]' t:xprgnsm"in llin{'n'].r. ]:Ml :II]I'ﬂ >|| r” )ﬂ r| [ ]
octal and hexadecimal number D« 1 \ o '
LA |
system? 2 [=] 12°
ﬂj“‘vﬂ 10110
locT] "
HEX]
& Basic arithmetic operations using binary, octal, decimal
hexadecimal values
Example Operation | Display
10111; + 11010, = 110001, MODE 5 5l 5l 3] [= | %
@ _} IF'I:I_IF
10111 11010 [=_| 110001 °
B47|ﬁ o DFIE :&GE!E HEX - "H"
B47 [= | DF [= A68"
123; x ABCjg =37AF4y¢ SETF [o1] 123 [ ] ABCE ] 37AF4 "
=228084,g g 228084 *
1F2Dy; — 1005 = 7881 @[ (h] I 1F2D | = | 100
I= 1EC9;6 E] 7881 ¢
HEX] 1EC9 ™
76545 + 12,9 =334.3333333 EEC - "¢"
=516; - SEEFT [[o1] 7654 [+ ] 1= 334 ¢
oCT 516°
12340 + 1EF4 + 245 fsEr) [[d]] 1234 | + | SHIFY
= 2352 1EF |+ | 24 | = 2352°
= 12589 D 1258 ¢

www.takeyournote.com
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¢ Negative expressions

Sk Exumjﬂﬁ ‘Operation |
w1 110010, expromed s | pobEIHIBID] (=]
1|H|1wn'-" b!l‘bﬂ » b -

LoaidHIHIBIBIB (=]
1oo1o [ = |
How is 72, expressed as a E)_C'ﬂ gt
okl LosidBEBEEE ]|
How is 3A,s expressed as a
{ HEX] - "H"
e poaHEEEE» =)

&® Logical operations

Logical operations are performed through logical products (and), logical sumns (or),

I splay
Negllllooliin®
Neg7777777706"

NegFFFFFFC6 "

negative (Not), exclusive logic sums (xor), and negation of exclusive logical sums

(xnor).
Example Operation _ﬁispla}' _ _-.
|
19,5 AND 1A,4 = 18,5 mopELIBRIE (=] |
m—}"}l"
19oaid [=] 1A [= | gk
1110, AND 36, = 1110; BN — "b"
1110 Locid [ = | [sEIFT [ [b] | 36 Hq
= |
23; OR 615 = 635 locT - "o
BLoGId| > |[=]61 = 63 °
120,5 OR 1101, = 12D, X — "H"
120 fLoaid | - | | = | sEFT [[b] | :
1101 (= | 12d
1010; AND (A;s OR 7y5) oot i ;
el 1010fLocid | = | [(] ErreT] [[h] ]
R ALI::I-G-lI_g’___—}||-| EHIFY [[h] |
7 = 1010 "
16 KOR 345 = 614 HEX] — "H"
SI’..DEI-IC.! =3 || = || = =13
= “
2A15 XNOR 5D,4 = FFFFFF88y, | [HEX] - "H" Neg 4
2aoaid [ | [ = | [=] spfF ) FFFFFF&E
Negation of 1234, et - "o Neg
Loaid 5l Bl [= 1234E|O 77777765447
WWW.ta gﬂyournote.c m
quﬂnnnﬂmu e e
Loaid [l HIBIB] [= Neg
ZFFFED | = FFD00013
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Ili. Statistical calculations

_entening data (in this case 20 is re-entered).

Tlltlls IHS]H can be used to make statistical calculations including standard deviatio
in the SD mode, and regression caleulation in the REG mode.

® Standard deviation

In the 5D mode, calculations mcluding 2 types of standard deviation formula 3

mean, number of data, sum of data, and sum of square can be performed
Data input

1. Press @iﬂ[_ﬁ_{)} [ =] to specify SD mode

2. Press SHIFT|Bel [ = | to clear the statistical memories

3. Input data, pressing ﬁﬂku}u’ (= h{ﬂ] each time a new piece of data

Example Data: 10, 20, 30
Key operation: 10 o1 20 pT 30 b1

* Whe_n multiples of the same data are input, two different entry met!
possible.

Example1 Data: 10, 20, 20, 30

The previously entered data is entered again each time the [DT] is pressed without

Example2  Data: 10, 20, 20, 20, 20, 20, 20, 30,

By pressing [SHIFT| and then entering a semicolon followed by value that represents
the number of items the data is repeated (6, in this case) and the DT key, the
multiple data entries (for 20, in this case) are made antomatically.

Deleting input data

There are various ways to delete value data, depending on how and where 1t was
entered.

Example 1 40 DT 20 pT 30 |pT] 50
To delete 50, press icL]

Example 2 4007 20 51 30 b1 50 b1
To delete 20, press 20 SHIFT[cL

Example 3 30 DT 50 b7 120 sHIFT) [ ;
To delete 120 [SHIFT [ ; ], press |oQ

Example 4 30 D150 DT 120 SHIFT [ ; ] 31
To delete 120 SHIFT] [ ; | 31, press od

Example 5 30[D1 50DT 120 HIFT| | ; | 31 DT
To delete 120 [SHIFT | ; | 31 DT}, press SHIFT][CL}

Example6 50 120 |I| 31 [pT 40 DT 30 PT]
Tﬂ%ﬁi% . | 31 o1}, press 120 SHIFT] | ; 31 SHIFT] [CL}

sy W takeyour

Example 8 10fp1 [7] 201 ] 30T
. %dﬂlﬂtﬂ /] 20T}, press [/ | 20sHIFY [ | [ 1 DT
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Pe i cul S

The following pm-nedu.tes are used to perform the varous standard ey, "
alion

calculations.

Jﬁg}-' operation Result

fgz [x0d (=] 5
Eé;] [;' gample standard deviation, vay, |

Pnpuil-tjn:ﬁ standard deviation , ney,

=] Mean, 3
(=] Sum ﬂfﬂﬂuai -ui‘ tl_nla._ T
}:] [=] Sum of data, Ex
Number of data, n

E}EEEIEI - i |

Standard deviation and mean calculations are per formed as shown below

Population standard deviation &= V(Z&~%)’/n) wherei=1ton
Smnplestandaxddewaunnﬂnr—ﬁﬂm X)*/(n-1)) where i = 1 to 1

Meanx=2x/n

Example Operation 3 Display

Data 55, 54, 51, 55, 53, 53, W =] [=] - "sD"
e (Memory cleared) SEFTSd) [

55 o1 54 D1} 51 o1 55 |1 53 17
54 p7 52 DT] 2
What is deviation nitha |(Standard deviation coBbiflke] [=] | = 1316956719
unbiased vanance, the K
difference between tach  |(Standard deviation 0,,.,) Bhiff x| [ = | 1.407885953 |
datum, and th of th — = f
m;l? o il '|(M=H1x}m =] [=] 53375
(Number of datan)[Alphd [n | [ = | g |
(Sum total Zx)[Alpha [ 5+ | = | -41‘?-|
(Sum of squares Ix) [Alphd [ Zx | [ =] 22805.
|(Continuing) Shift E.'En-.ll [= 1.5982142857
ss [~ Bol [3][= 1.625
s4 [— | Buifl [3 | [= 0.625
Ry Mm i -2.375
is x and on-1 for the -
ing table 7 i Mhd = 0.
Class no. Value Frequency (110 SHIFT] | ; l'ﬂm 110.
2 130 31 150 BEIFT] [T] 24 DT 150.
4 3
150 24 170 BT DT 170.
Rl 190
5 o 190 DT DT} DT .
WW (eyournote.com 78
= 137.7142857
: = 1842898069
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r & Regression calculation

f

In the REG mode, calculations including linear regression logarithmic regress;
~ egression,

Expﬂ“mmﬁl TCEIESSION, power regression, quadratic regression  and

Iegrﬂﬁ-’iiﬂﬂ can be performed INverse

i, Linear regression

Linear regression calculations are carried out using the following formula

y=~A+Bx.
Data input
1. Press M_Dﬁﬂ I__}] [2] I___)-] | = | to speci fy the REG mode
 Press Ehiftlj_S:lJ [ = ] to clear the statistical memories
3. Input data in the following format: <x data> [, ] <y data> b1

*  When multiples of the same data are input, two different entry method
possible:

Example 1 Data: 10/20, 20/30, 20/30, 40/50
Key operation: 10 [,] 20 pT
20 [.] 30 p1pT
40 [,] 50 b1
The previously entered data is entered again each time the DT key is pressed (in this
case 20/30 is re-entered).

Example 2  Data: 10/20, 20/30, 20/30, 20/30, 20/30, 20/30., 40/50
Key operation: 10 [,] 20 b
20 [ ] 30 5wy [ 5 D1
40 [,] 50 o1

By pressing [SHIFT] and then entering a semicolon followed by a value that represen
the number of times the data is repeated (5, in this case) and the DT key, the multipl
data entnes (for 20/30, in this case) are made automatically. :

Deleting input data

There are various ways to delete value data, depending on how and where it w
entered. :
Example | 10 [, ] 40 pg
20 [,] 20 pT]
30 [,] 30/pg
40 [,] 50
To delete 40 [, ] 50, press [ad.
Example2 10 [,] 40
Z{JE 20
0 30
40 [, ] s%
To delete 40 [, ] 50 DT}, press SHIFT]|CL]

Example3  To delete 20 [, ] 20 [DT, press 20 [, | 20 [SHIFT|ICL|
Example 4 ’e%eyournote.com

40

To delete [/ | 20 [, 20 [DT], press [/~ ] 20 Hiand[] 20 [SHIFTCL]
Example 5  To delete [/ |20[,]20 DT, press|/ |20]. 20 saFT[; Ji-y 1 b1
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| Kev Operations to recall regression calculation results

Key operation Result
ErFT IE] : Constant term of regression R
(=] Regression coefficient B |
e Ei Eéjl’césicﬁ‘]-acﬁcimi C
== Correlation coefficient r
] Estimated value of x
SHIFT Eff Estimated *r'ﬂlLlE:-nf_r
i Fopulation standard ﬂ;a-viﬂtinn VO, |
EEbe) Sample standard deviation, yo, ]
I G Mean, ¥ TN
@ = Population standard deviation , X0y, 1'
= Sample standard deviation, xo,,.; |
@ [T ] Mean, x o
[alphd @ [=] Sum of square of data, Ty
Fp.m| >|[= | Sum of data, Ex o
[M,h.“.,”: | Number of data, n
@ [2][=] Sum of square of data, Ty~
falphd [y | [ = | Sum of data, >y
=] Sum of data, Zxy 1

Performing calculations

The following procedures are used to perform the various linear Tegression
calculations.

The Tegression funmﬂq 15 y = A+ Bx. The constant term of regression A, regression
coefficient B, comrelation r, estimated value of x, and estimated value of v are
calculated as shown below: :

A=(Zy-Zx)n
B=(nZxy-ZxZy)/(nZx’ - (Zx)?)

r=(nZxy-ZxZy) /¥ ((nZx’ - (Zx )))(nZy> - (Zy)H)
y=A+Bx

x=(y-A)/B

www.takeyournote.com
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Example Gperaton. - | Display
""'_-_-_wm and length of a [ [S][S][S][=] — "REG"—am_selthi_ —
steel bar Length linear regression
10°C 1003mm (Memory clear) E& Eq] [ -] |
g s 10 [1] 1003 B c
sac  101mm (1O [ 1005ER W
gc  loimm (20 L1 1010Ed B
5o . [P0
30 [ 1014 53
Using this table, the regression((Constant Term A) &5 [ [ -] %
formula and correlation & (Regression coefficient B) fug [7] [=] ' 0.56
Bﬂﬁ:‘ ;::::&fzzﬂl ~ |(Correlation coefficient r ) BB 1] |r ' 0 DB2607368
! fmhrﬂwl?mﬂ:ufﬂ‘ltﬁtﬂﬂ (Length at 18°C) 18 Enl E} 1 10077 ag
- ‘huﬂ lfcc‘:h can |(Femperature at 1000mm) 1000 Feg [% ] | 6428571
[ be estimated. Fmﬂlﬂglﬂ;d the (Critical coefficient)§iad [7] ['] [<] i
itical coefficient (r° E o N S
:E::]mc: can also be (Covariance) [(] [ighd En] [ ] (phd | n | [
calculated. B8 (¥ [ &l 7 0 0 sl |
0m(=]

ii. Logarithmic regression

Logarithmic regression calculations are carmed out using the following formula:
y=A+ Belnx.

Data input

1. Press MODH | =f | = | =f [ =] to specify REG mode

2. Press BHIFT|Bcl [ = | to clear the statistical memories.
3. Input data in the following format: <x data> [, | <y data> DT

* To make multiple entnies of the same data, follow procedures described for
linear regression.

Deleting input data
To delete input data, follow the procedures descnbed for linear regression.

Performing calculations

The loganthmic regression formula y = A + Belnx. As x is input, In(x) will be
stored instead of x itself Hence, we can treat the logarithmic regression formula
same as the linear regression formula. Therefore, the formulas for constant term
A, regression coefficient B and cormrelation coefficient r are identical for

\ loganithmic and linear regression.

www.takeyournote.com
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| Eﬁamp.lﬂ Operation | Display

' ' / RiobH [ = ]| ]| »][=] »"REG" |
| o ¥ then I:lztlt logarithimie regression
20 1.6 Erufiped [ =]

. 50 23.5 29 [] 1.6

! 74 R0 "‘.l”[ll 1‘:"]&'.-'[4:

’ 103 464 | 74 [L] 380[7
! 118 4R 0 103 [, ] 46.4 o
i 118 [] 48.9 51

Through logarithmic regression of
the above data, the regression !
formula and correlation coeflicient | p . oregsion coefficient 1) Bt [B |
lare obtamed  Furthermore, ; _ W
respective estimated values y and x |(Correlation coefficient rfzan [ |
can be obtamned for x, = 80 and y, = @ when £ = 80) 80 g [£) 7 04870485
73 using the regression formula. : cisng

(.; when i =73) 73 gt [= | 2241541313 |

Constant term A) [t [ 4] | . 111.1283974
4 0201475

0.99401 3046

A number of logarithmic regression calculation results differ from those produced by
linear regression. Note the following:

Linear regression Exponential regression __!
= T o =
Ex2 Z(Inx)’
Ly Eyelnx

iii. Exponential regression

Exponential regression calculations are carmed out using the following formula:
y=Aee"” (In y=In A +Bx)

Data input

1. PressMODE | > || = || > |[=] tospecify the REG mode.
2. Press SHIFTScl to clear the statistical memories.
3. Input data in the following format: <x data> |, | <y data> DT

*  To make multiple entries of the same data, follow procedures described for
linear regression.

Deleting input data
To delete input data, follow the procedures described for linear regression.

Performing calculations

If we assume that Iny =y and InA = 4, the exponential regression formula y = Ase”"
(Iny = In A +Bx) becomes the linear regression formula y =a' + bx if we store In(y)
mstead of y itself Therefore, the formulas for constant term A, regression
coefficient B and comelation coefficient r are identical for exponential and linear
Tegression.

www.takeyournote.com
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A number of exponential regression calculation results differ oy, tho
: Sk

Produced by

linear regIession. Note the following:
T i~ —
Linear regresgion Bt Exponential regression
Ey Eii-w . = e '
Iy ()’
Lxy | Exelny
~ Example Operation Display
::.":' ]_‘Ti _':'_[_JE} |. ] ] |- cd | [ . | |_ | = "REG" then
6.9 21.4 select exponential regression
0k 12.1 6.9 [[] 21.4 04
257 85 129 [,] 15707
35.1 23
198 [.] 12.1 7
Through exponential regression |26.7 [ ] 8.5 b7
of the above data, the regression 3
S Rl i carelation 35.1 [] 5201
coefficient are obtained. : (Constant term A) EHIFT) [4 | :— ] 10.49758743
ermore, the regression : . e g
?‘ﬂ’ it obtamnd the (Regression Correlation B) ERIFT] LE] | = | -0.049203708
B e T 16t 20 |(Comrelation costficisnt ) BEFY (2] [= 0997247352
: (¥ when 11 = 16) 16 F&FT [3 ] - 13.87915739
A A . :
(x when y1 = 20) 20 EEIFT [ ] 8. 574868046

v

Power Regression

Power regression calculations are carried out using the following formula
y=Aex" (Iny =InA + Blnx)

Data input

1. PressMODE | > || - || > | [=] to specify the REG mode.
2. Press SHIFT|Scl [ =] to clear the statistical memories.
3. Input data in the following format: <x data> , <y data> DT

* To make multiple entries of the same data, follow procedures described for
linear regression.

Deleting input data
To delete input data, follow the procedures described for linear regression

Performing calculations

If we assume that Iny = y, InA =a' and In x = x, the power regression formula y
=Ae®xB (Iny = InA + Blnx) becomes the linear regression formula y = a' + bx if we
store In(x) and In(y) instead of x and y themselves. Therefore, the formulas for
constant term A, regression coefficient B and comelation coefficient r are 1dentical

the power and linear regression.

A mumber WG EBK@YIO U FRIEER: GO Mae produced by
linear regresston. Note the following.
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Linear regression [Power regression '.
Ex Ry Llnx
Tx’ ilnx)’ |
Ty Elny '
Ty’ E(lny)* |
Ly Elnxelny
Example Operation - Display
A ;-1 bioog [ | [= ]| = | [=] = "REG" then ?
xi :
2410 gelect power regression
.
33 3895 28 [.] 24106
2% 4491 30 [] 3033pq
38 5717 33 [L] 38951
35 [] 4491 pd
Through power regression of the |38 ™ 5717 oy
above data, the regression formula |(Constant term A) FEIFT & [= | . 0.238801072
and comelation coefficientare g coreqgion Correlation B) fieT] [B] [ = | 2771866153
obtained. Furthermore, the (Correlation coefficient r) EHIFT] [ r | El 0.998006254
regression formula is used to @ L 40) 40 FEEET [El ‘ e
obtained the respective .estimale-d (E e _'F!l= 1000) 1000 EEEFT E 385 ionsR
values of y and x, when xi =40 and
i = 1000. |
v.Inverse Regression

Power regression calculations are carried out using the following formula:
y=A+(Bfx)

Data input

4. PressMODH | > || = || = |[=] to specify the REG mode.
5. Press 5cll [ =] to clear the statistical memories.
6. Input data in the following format: <x data> , <y data> DT]

* To make multiple entries of the same data, follow procedures described for
linear regression.

Deleting input data
To delete input data, follow the procedures described for linear regression

Performing calculations

If 1/x 15 stored instead of x itself, the inverse regression formula y =A Bix
becomes the linear It essig herefore, the formulas for
Ot ¢ are 1dentical

the power and lmear regrcssmn

A number of power regression calculation results differ from those produced by
linear regression. Note the following:

37



Linear regression  [Power regression
Fx T =
Ex’ I(1/x)°
Exy _ Z(wix) |
s Example . E}pera't'inn '- Display
) A 8058 (=] (5] [S][=] - "REG” then
: i ielt_n:t m%ﬂ:rse regression :
3 : SEFT e [= ] |
. ’ 2] 269
: : 3 0] 363
. y 4.]4p7 |
s [ S |
6 [] 6p1

e T I T

Through inverse regression of the |~ S ————— =
above data, the regression formula (Constant term A}@ (4] LE S

and correlation coefficientare  |(Regression Correlation B) fuiFr] [5] [= | | -11.28526646
obtained. Furthermore, the : _ _'-. el foses
hr@ﬂﬂm formula is used to (Correlation coefficient r) fEIFr [ ] [ = | 0.950169099 |
Mﬂlﬁfﬁﬁﬂﬂ\'ﬂ estimated (';'1,,1,11“1 -':E =lﬂ} lﬂm: 6144200627
values of y and x, when xi =10 and = _ )
yi=9. ? {'ﬁwhmﬁzg} 9 EHIFT | 6.533575317

' i

vi. Quadratic Regression
Quadrattc regresmﬂn calculations are carried out using the following formula:

=A+Bx+Cx’
Data input
4 ODE | - || = || = | [=] to specify the REG mode.
8. Bcl [ = | to clear the statistical memories.

9. Inpui data in the following format: <x data>, <y data> 1

* To make multiple entries of the same data, follow procedures described for
linear regression.

Deleting input data
To delete input data, follow the procedures described for linear regression

Performing calculations

The following procedures are used to perform the various linear regression
calculations.

The regression formula is y=A+ Bx + Cx* where A, B, C are regression
coefficients,

o ~l(nZe - (Zx)?) (nZ+y - Z¥Zy) - (nZx - Z¥'Ex ) (nxy - ZeZy)] +

[(nZ# - (Zx %) (n2x - (2F)) - (nZ¢ - Z¥'Zx )]
g_ [MZw-TaZy - C (nE¥ - Ta'Tx) | + (nZx’ - (Zx))
a - Prwwwitakeyournote.com

O read the value of yx’, 3x or 2xy, you can recall memory
Tespectively.
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!
__"—_W'

EKEHHPIE‘ T Uperation | Lisplay

.":'} | 1:," R - ﬁuﬂl;r-g I ; “ + “ 0 ,' =] = "REG" then

29 1.6 select quadratic regression

50 3.3 T e [ =]

74 38 29 [[] 16T

103 46.4 50 [] 23.5p1

118 48 74 [] 381

103 [, ] 46.4 b1 '

Through power regression of the 118 [] 4851
above data, the regression formula _ I | o
and correlation coefficient are (Constant term A) [fHIFT] (4] | = | _ B
obtained. Furthermore, the (Regression Correlation B) fiFT [B] [= | | J ' : i ’_Iq‘
regression formula is used to (Correlation coefficient r) frre] [ [=] o M"Irm'“
obtained the respective estimated (' when 41 = 16) 16 EHIFT] [‘;—J oRNL06
values of y and x, when % = 16 and |(%, when i = 20 ) 20 SrTFT] [ ] 4714556728
ﬂ=lﬂ. {;".;“I Mlm_f:-} =20 ) FEIFT r-;—l 1755872105

llj. Integration Calculation

Integration calculation can be carried out by entering the integral calculus form la
in the following format -

[&df) [Ja [ b [ n)

where a is the starting point
b is the ending point
nis the value such that the number divisions N=2"

Integration calculation is performed using Simpson's rule to determine function fix)
Because of this, partition of the integrated area is nNecessary, however if the number
of divisions is not specified, the unit automatically sets N according to the formula
To specify the number of divisions for N=2" n can be an integer from ] to 9.

Y4
y=rix)

q “"'__'_"""—-Fu

equal parts

Input of function f(x) and Integration calculation

1) Press I to specify Integration calculation
2) Input the formula for the function f{x), then input integral partitions [a, b].
Note:-  f{x) can use the variabje X only. Anything other than X. i.e. A~F
Y are treated as 5 constant, and its memory contents are applied.
3) Nextmputnandﬁmm ' ing a parenthesis L ‘

can be “"“WWW?. ¢

set.

4) Press to execute calculation. Regylts are fj.ispla}-'ed in a few seconds or
number of minytes,

o

“Jis automatically
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Examples of operation

MEI—E Calculate the rﬂ“ﬂWlllg _I.: fzx.‘J I )dx

poDE [EXE | (Specify "COMp"

mode)
et R R |
(Emin] e | 2faiphd [3] ERnf) [+ 3 et B R
R [+]4 L] CfGx) inpur) (s 1
1E,| 50,1 (a,binput) B
3JX+4 1, % |
- -
6 [2] (ninput) o :
3X+4,1, 5, 6) '
[=]
1346666667 I

IIk. Formula Memory Function

Formula memory lets you input a single
values for the formula variables
formula, up to 79 steps long.

formula in the memory, and then inpu

to calculate results Memory can hold a singl

® Store a formula in memory

Input the formula as the normal input. Now, we iry to mput the formula "y = X°
+ 3X — 12" into the memory.

Vi —E R T

Press [SHIFT| [ PROG | to store the formula and exit from programiming mode.

To execute the formula, press FoanE .

[caLg ) e :
Keyin [7][=]. SE

& in to e the a execuyi /Ol Can press
osep s RN KSY SRS Lo M ™

40



JIl. Complex Number Calculation

Press MODH [ | [EXE] to enter the CMPLX mode for calculations that mclude
complex numbers. In CMPLX mode, only variables A, B, C and M can be um;.:!.
only. The others are used for storing the imaginary parts of values

i Exam]i_l_:; | Operation | Display
| el ' [MODE][-] [=] - "CMPLX" '
(243 (4t 51) TQ2ZHBDIAN4 50 0] |
|
[Shift][Re—>Im] | %
Find the absolute value of (Shiftl[Abs] [ (B M M DIE |
(3+4i) |
Determine the argument of [Shift]{arg) [ (] (311 (41 (1D | 53.13010235
l(3+4i) |

IIm. Previous Calculation Recall

Latest calculations will be saved in the last calculabon memory and be able to
recall using [®] or [@] key buttons. The maxamum total size 1s 384 characters.

( Note :- Answer for these latest calculations will not be stored. )

When the up-arrow 1s present on the nght on the nght side of the LCD, 1t
indicates that there are previous calculations available in the last calculation
memory. You can press [¥] to retrieve and show the previous calculation on the
screen. The answer will be calculated instantly and displayed as well. At the
same time, the down-arrow will be ON to indicate that more recent calculations
are stored in the last calculation memory.

Let the current display be
3.
Press [*®] to read the previous calculation. -
100+2
Then you can press [®] to go back to the
more recent calculation. G
b4+2

III. Graphs

Graph functions are active only in COMP mode, SD and REG mode.

In this calculator, one can plot the graphs by defining the range of the graph
window first, then inputting the graph formula first in the "FUNC" menu.
Lastly press [DRAW] to sketch the graph(s). The functions such as "Trace",

"Scroll" and " 4 sdrated p ’ AL
buffers are A=A A QJIJ.' -
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-m ‘qu“ ﬂl.f' MEFUNC® el i Yol gan PTERK II'” 11 | “ LN 0

HUNCT 2
NN v

Ifﬂmﬂuﬂ“ "1 i the desired [tn li:hru]. Press [« (N
| 4o [ | to select the function you wayy it

Press either

Say, Y1 is selected.  The third line waly show "Y', = ¥ and ¢
ﬂ]ﬂ']ﬁﬂ““""t ]H‘J'ﬂlflllll of the lower line and the cursor stays «

il

Y1

You can enter the H]'“Ph formula Press F ] or |81 MFTIIFUNCT urx
and the unit will go back to the "Fun eI Yo ..Iu l I.jl /
function Y2 in the same way.  Or you can press || 'H"‘*'.II "I." .
Or if you want to exit from the "Funce MENl,  press [SHIFT :

WFUNC" menu or you switch between function graph r||t|-1-:i. al |
graph mode.
Say, you are now I the "FUNC" menu, and you are going to delete function %

FUNCT ? |

KN |

Press [ p | to select "Y2". Then press [DEL] once. You will be asked if you
are sure to delete Y2 by the following message.

2 )
DELETE?

Press [=] to delete function Y2. And the lower display will show " - - - - - - -
as anindication. A second later, the umit will be back to "FUNC" menu

Ila.  Built-in Function Graph

This unit contains a total of 21 built-in graphs making it possible to produce
the graphs of basic functions. These graphs are sin, cos, tan, sin’', cos™, tan™’,
sinh, cosh, tanh, sinh”’, cosh”, tanh™, ¥, &%, log, In, I10F, ¢", x”, °V and %’

When a built-in graph is executed, the ranges are automatically set to their
optimum values, and any graph previously on the display is cleared.

( Note:- The built-in graphs can only be drawn in COMP mode when
function graph has been selected in the main menu. )

www.takeyournote.com
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Example 1 Sine curve

One should go back to ( 'OMP mode first Follow the steps as below

[SHIFT][FUNC] (Open "FUNC" menu. ) V\

[=] ( Select the function Ly ' /\

[sin][=] (LetY] sin )

[DRAW] ( Sketch the graph. ) \A: \/

( Note:- The variable "x" 15 missing after the function key "sin" to indicate
it is a built-in graph function. )

Example2 v = I/x graph
[SHIFT](FUNC] (Open YFUNC" men. ) e

[=] ( Select the function "Y17. )
[SHIFT][x (=] (LetYl= &) 3
[DRAW] ( Sketch the graph. )

( Note:- Same as above, the variable "x" is missing before the inverse
function. )

& Overdrawing built-in function graphs

Two or more different built-in functions can be drawn together on the same
display. Since the range for the first graph is automatically set, all
subsequent graphs on the same display are produced according to the range of
the first graph ( provided that all subsequent graphs are user defined graphs )
The first graph is produced by using the. previously mentioned operafion
Subsequent graphs are produced using the variable "x" in the operation

Say, the function Y1 is defined as "Y' = sin” for plotting the built-in sine curve

Then overdraw the graph " y = cos x" on the graph above. To do so, th:

fll!‘lﬂi:'it}n N2 :.-:-rhnuld be defined as "F2 = cos x" ( variable "x" has to be entere
in this case since "y = cos x" 1s not a bult-in function ).

IIIb.  User Generated Graphs

User generated graphs can be divided into function graphing and paramet
graphing. In ﬁmnhnp graplﬁng, the user should input a formula in f
format of y = f{x) while in parametric graphing, both x = f{T) and y = f|

should be dyppiy W . takeyournote.com

43



PY g Peﬂ.vﬁpmg range parameters

1 lt-in functions, tj G
Unlike buil : € ranges of user ge - _
automatically, so graphs prodyceq . Benerated graphs are not set

on the display. Range parameters aTe used to defipe ﬁliﬂlﬁf. dﬂl_llll‘-'l ad
wrindow. The parameters consist of the fﬂ]luwmg - S
Xmin - the minimum value of the x-axi1s

wmax - the maximum valye of the x-axis
¥scl .- scale ﬂfﬂlﬂ *-ax1s ( distance betwe
Ymin :- the minimum value of the V-AXS
Ymax - the maximum valye of the y-axis

en hash marks )

vscl - scale {}f the y-axas ( distance between hash marks )
Tmin - the minimum value of parameter " for parametric graphs
Tgax .-  the maxamum value of Parameter "¢ for

| parametric graphs
Pitch :-  the pitch value for parametric graphs

How to set the range parameters

To set the range parameters, one should press the [RANGE] key ( except in th
BASE-N and CMPLX mode ), the Tange parameter setting screen appears on th
display. Enter the value vou want to specify for the displayed parameter an
then press [EXE].

For example, change the range parameters on the left to those on the nght a
follows :-

Xmin: 05 Ymin: -10 -5 s 0
Xmax: 5—5 Ymax: 10— 15 Tmax: 10
Xscl: 42 Yscl: 44 Pitch: 0.1
[RANGE]
Xmin?
0.
Specify -5 for Xmin.
-5
Press [EXE] to confirm and
move to Xmax. i o
5
Sumply press [EXE] since
there is no change for Xmax. Faiol?
4,
Specify 2 for Xscl. |
2][EXE] Ymin?

-10.
specify -\WWW . takeyournote.com—
FISIEXE] Ymax?

10.




Specify 15 for Y max
[1][S][EXE] vscl?

No change for Tiin -
Just press [EXE]

1]

tmin

Speafy 10 for Timax
[ 1][ 0)[EXE] tmax?

10

Press [EXE] to confirm and
y "Patch”. .
move to "P1 Pitch?

Specify 0.1 for pitch by pressing
[D ][ » ][ 1 I[E-:{E] h-"lﬂﬂ]l“"hilﬂ.. :\{ m |. n ‘_:'
the unit will recycle back to "Xnun". i5

Leave "RANGE" setting, press [RANGE] agalrn.

Besides range values, You can also input range parameters as eXpressions such
as 27 and these expressions are automatically converted to the values

Remarks :-

» If you enter a value that is outside the allowable range or if you try to

perform some other illegal operations, an eITOI message appears on the

display. When this happens, press [€] or [<»] to locate the error in the

calculation and make the necessary corrections.

Inputting 0 for Xscl or Yscl doesn't set any scales.

Inputting a maximum value that is less than the minimum value will

reverse the respective axes.

If the maximum and minimum values of an axis are equal, an error will

be generated.

When a range setting is used that does not allow display of the axes, the

scale for the y-axis is indicated on either the left or nght edge of the

d;sglay, while that for the x-axis is indicated on either the top or bottom

edge.

When the range values are changed or reset, the graph display 1s cleared

and the newly set axes only are displayed.

»  If the range is set too wide or narrow, the graph produced may not fit on
the display.

v e, i,

v

How to check the range parameters

If you want to check all the range parameters, you can press [RANGE] 10
switch to parameter setting screen. Then press [EXE] to scroll through the

range paran gy WVAR, takieyournote.com
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[RANGE]
:"'{mln }
[EXE]
Amax?
[EXE]
Xscl?
[EXE]
Ymin?
] Ymax?
[EXE] |
gy
[EXE]
tmin ?
0.
[EXE]
tmax?
1540
[EXE]
Pitch?
0. 1

Lastly press [RANGE] again to return to the display that was shown before
entening the range display.

How to reset the range parameters

Range values are reset to their initial values by pressing [SHIFT][MCL] or
[SHIFT][SCL] during range display.

The initial values are as follows :-

xmin: -AWWW.takeyournotercom
Xmax: 46 Ymax: 3.0 Tmax " 360~
Xscl - 1 Yscl : 1 Pitch: 8




& Generation of Function Graphs

After specilfying the range parameters as described above, user generateq
graphs can be drawn simply by defimng the functions ( formula ) in "FUNC

menn as descnnbed above

For example, the graph for y = 2x" + 3x - 415 to be drawn

Firstly, set the ranges to the values shown below

Xnmun = -3, Ymun=-10
Xmax = 5§, Ymax =10
Xscl =2, Yscl=4

Fi

Then open the "FUNC" menu, select "Y1

and define the function formula of "Y'1" v
y:

Enter the fonmula by keyving in [2] [X,T] [x'] [+] [3][%.T] [-] [4]

Y=
i A e T, P

Press [EXE] to go back "FUNC" menu.

FUNCT ?
Y2

Draw the graph by pressing [DRAW]. The graph will be displayed as below.

® Graph Overdraw 3

Two or more graphs can be overdrawn, which makes it easy to determine
Intersection points and solutions that satisfy all the equations.

For example, let's find the intersection points of the graph y = 2x° + 3x — ¢4
and y = 2x + 3. -

First, press [SHIFT][CLS][EXE] to clear the graph screen n preparation for the
first graph. Then enter the formula for the first graph in the "FUNC" menu.

Yl=2X*+3x—4
Press [DRAW] to plot Y1.

www.takeyourn
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verdraw the graph for y = 25 4 3
Nﬂﬁgniﬂs Y2 =2X + 3 as well
by

ss [pRAW] and the graphs are overdrawn
Pr.:h other as shown on the right '
ea

b=

In this way, it can be easily seen that fie
function graphs.  The approximate coordi
be found using "Zoom" function or the

following sections

Ie are two intersections f
nates for thege two
"Trace"

or the two
mniersections Can
function described in the

& Generation of Parametric Graphs

When parametric graph has been selected m "MODE"
P&rﬂ]‘lﬂh’iﬂ graphs. Simuilar to function graphs,
parameters first to define the graph window
formula in "FUNC" memnu.

: Imenu, YOou can draw
users should specify the

LallEFe
Then he / she can mput the

A

Press [SHIFT][FUNC] to open the "FunCw menu.  "PARAM"

15 displayed
instead of "FUNCT" to indicate the parametric function is to be

defined

PARAM?
Y (1)

Set the ranges to the values shown below.

Xmin = -10 Ynin = -2 Tmin = 0
Xmax = 60 Ymax = 10 Tmax = 5
Xscl = 20 Yscl = 5 Pitch = 0.1

This time, the user will be asked for two formulae which are x = fiT) and y =
J).

For example, the parametric graph of " x = 30T cos 25 :
¥ =30T 5in 25 - 9.8T° /2 " is to be drawn

Define both x() and y(?) as described for Function Graphing. Then press
[DRAW]. The graph will be drawn as below.

: no curve will be
AR E A BY O U Tt B GO M i -

coordinates will be shown.
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Hle. Zoom Function

This function lets you enlarge or reduce the x- and y-coordinates
the Trace or Plot function to locate the pointer at a specific point on the grapl,

the enlargement / reduction is performed using the pomnter location as the

I[f vou use

center point.

How to enlarge a graph

Example - To enlarge the graph for y = sin x by a factor of 1.5 on the
and 2.0 on the y-axis

K= _:.I-"

Firstly, set the range parameters as below

Xmun = -360 Ymin=-1.6

Xmax = 360 Ymax=1.6

Xscl = 180 Yscl=1

After specifiing the range parameters, graph y = sinx as described aboye

Then press [SHIFT][FACTOR] for the

factor specification screen. ( The r

current zoom factor is 2. ) Xraet? )
Change the factor to 1.5 by keying in

L[]
b Xfact?

155
Press [EXE] to confirm the X-factor
and move forward to Y-factor screen. Yfact?
0.
Change Y-factor to 2 by entering [2].
YTact?
2_
Press [EXE] to cycle back to "Xfact"
Xfact?
1.5

Finally, press [SHIFT][FACTOR] to exit.

www.takeyournote.com
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isplaY changes to the text screen automatically

ess [GeT]

(6T [\
\AV\\]

l_I: a graph is displaved. the
l'o retum to the graph screen.

[gl-j]F]'][Etuumxj] to enlarge the

Press _
grﬂpl‘— according to the factors specified \ '/ \
\

e

When you view the range parameters again, vyou will find that tl
size becomes as follows :- .

¥min = -240, ¥max =240, Xscl=130
Yﬂ'lills 'U-E, Ymax = {}3} Ysel=1

If you press [SHIFT][Zoom:/] again, the graph is enlarged once more by the
factors you specified. To return the graph to its ongmnal size, lfl]'L':-.rj

[SHIFT][Zoom Org].
How to reduce a graph

Follow the same procedure as described above for enlarging a graph. After
3pecifymg the factor, press [SHIFT][Zoomxl/f] instead. The graph will be

W ARt
VAVEV

You can take a look at the range parameters which become as :-

Xmin = -540, ¥Xmax = 540, Xscl = 180
Ymin=-3.2, Ymax=3.2, Yscl=1

If you press [SHIFT][Zoom>x /] again, the graph is reduced once more by the
factors specified. To retumn the graph to its original size, press [SHIFT][Zoom

Org].

IIId  Trace Function

This function lets you move a pointer around a graph and display the x- and
y-coordinates of the current pointer location. The coordinates can be
displayed with the use of seven digits or eleven digits. When two active

are overdrawn each other, you can press [«] or [=] to sm_tch
between the graphs. Each time you toggle between the curves, the tracing

will 1tion.
st {EARW: taKeyournote.com
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") . .
graphy =% — 3 on the screen.

\\ ;//

For example,

[TRACE]. A blinking pointer will by

' e Trace function by pressing _ |
s the comresponding x-coordinate will be

located on the leftmost of the curve and

shown.
SR
\/ —3. 36842

You can use the buttons [€] or [»] to move the pointer along the ;;mp_lr
Each press moves the cursor one point. Holding down either key moves the
pointer at high speed. The corresponding coordinate reading shown on the
lower right part of the screen will be updated all the way.

Press [=»] consecutively. E

—1. B9473

Besides the x-coordinate, you can also read the y-coordinate of the blinking
pointer by pressing [SHIFT][X«> Y] which will toggle the reading of x-coordinate

and y-coordinate.

7

0. 590027

As you trace along the curve, either x-coordinate or y-coordinate will be
shown in 7-digit mantissa plus a 2-digit exponent. If you want to get the
exact value, you can press [VALUE] to read the value which will be displayed

in 11-digit mantissa plus a 2-digit exponent as below.

L Y=
0.5900277004

To switch back to 7-digit mantissa, you can press [VALUE] again.

M www.takeyournote.com
\\/ Y=
4 0. 590027
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L oxit the Trace function, press [TRACE]
0

disapPe®® ‘
\\/ A

again. The blinking pointer will

=

Iile. Sketch Operations

You can select and perform the following functions by Sketch operations
Plot --- Plot a point on the graph

Line --- Draw a line segment between two points

Tangent --- Draw a line segment tangent to a function

Horizontal --- Draw a horizontal line

Vertical --- Draw a vertical line

To display the Sketch menu, press [SHIFT|{SKETCH]. Function "Plot
"Line" are displayed.

ok ETCH ?

Line g

Press [=»] consecutively to select the desired function.

g
SKETCH ? 5
Plot
ed
SKETCH? 2
IR Horiz
d
SKETCH ?
Tangent
Press [=»] further to move to
the end of SKETCH menu. SKETCH?
Nee T
Pressing [ €] lets you go back to
the previous item. SKETCH? € >
Tangent

www.takeyournote.com
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As you have chosen the desired function, press [EXE] for confirmation and ext

from SKETCH menu.

[Ile-1. Plot Function
The Plot function is used to mark a point on the screen of a graph displa;
The point can be moved left, right, up and down using the cursor keys, and ]
coordinates for the graph displayed can be read

Select Plot function in the SKETCH menu. The command "Plot" will

shown on the display as below.

Plot

You have to specify the x- and y-coordinates after the command "Plot"

For example ;- Plot a point at x=2 and y=2 on the axes created by the
following range values.
Xmin = -5, MNmax =5, Nscl=1

Ymin=-10, Ymax=10Yscl =2

Press [SHIFT][SKETCH][EXE][2][SHIFT][,][2][EXE]

b it
1.95652173

The blinking pointer is positioned at the specified coordinates. Due to
hmitations caused by the resolution of the display, the actual position of the

pointer can only be approximate.

The pointer can be moved left, night, up and down using the cursor keys. The
current position of the pointer is always shown at the bottom of the display.

B 5
3.04347826

[2][2][2][2][>]

To find the y-coordinate value, press [SHIFT][X<>Y].

WW .takeyournote.com
’i_s you move : W poiter upwards or downwards, the y-coordinate
vill be updated simultaneously.
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A
3.33333333
when the pointer 1s at the location YOu want, press [ExEg
e 1 1 : : s | EAE] tﬁp]ﬂ[ a point f
time, the pointer retums to the ori e I At
gﬂ;:Iﬂpl'E ). ginal point You specified ( ( 2, 2)1n this
[EXE] iy

X =
1.95652173

NF’W’ you can mput a new c:::qrdinatf: value to create a new blinking pointer
without clearing the present pointer. The Present pointer will become a fixed

point as shown below,

[SHIFT][SKETCH][EXE][2][,][6][.]
[SI[EXE] E :

¥ =
1.95652173

If x-y coordinates are not specified for the Plot function Geie
[SHIFT][SKETCH][EXE][EXE] ), the blinking pointer appears at the center of the

SCTECIL

Hle-2. Line Function

The Line function makes it possible to connect two points ( including the
blinking pointer ) created with the Plot function with a straight line. With this
function, user generated lines can be added to graphs to make them easier to

read.

For example, Draw perpendiculars from the point ( 2, 0) on the x-axis to its
intersection with the graph for ¥ = 3x. Then draw a line from

the point of intersection to the y-axis.

Let the range values be :-

Xmin=-2, Xmax=35, Xscl=1
Ymin=-2, Ymax=10, Yecl=2

Clear the graph display and draw the graph for y = 3x.

[SH[FT][CL IE
{;H;{’“'Fﬂwﬁqrg]ﬂl | E ﬂ/
mea=® WwWw.takeyourngte.com
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Next. use the Plot function to locate a point at ( 2, 0 ).

X =

2.052631

Now plot a point at ( 2, 0 ) again and use the cursor key [A] to move fhe

pointer up to the graph of "y = 3x"

[SHIFT][SKETCH][EXE][2][.[0][EXE]

[EXE]. |
Press [4\] consecutively till

the blinking pointer meets the
graph of y = 3x.

W =

1.95652173

Select Line function in the SKETCH menu to draw a line.

Press [SHIFT][SKETCH][<][EXE]
[EXE].

Next, a perpendicular will be drawn from the same point on the graph to the
J-ax1s,
Fustly, plot the point on the graph and use the cursor key [€] to move the

pointer to the y-axis. This can be accomplished using the command "Plot X,
Y since the current blinking pointer is actually the point on the graph and the

comresponding x-y coordinates are stored.

[SHIFT][SKETCHJ[EXE][ALPHA][X](]
[ALPHA](Y][EXE][EXE]

e T 2052631
Then move the pointer to the y-axis by
pressing [ €] consecutively.

Y=
N 0 026315
Draw the line.
[SHIFT][SKETCH][][EXE][EXE]
www.takeyournotelcom




_3. Drawing a langent [ i,

Jile

First Jocating 2 point on the screen using TR

\x?/‘

ACE function

select the "Tangent" function from {he SKETCH memu

3 Mrapes T
dqraw the tangent line through the specified point Fress [EXE] to

&t/
7
A

[lle-4. Draw a Horizontal Line

First plot a point on the screen as described above. Say, plot a pointat ( 2, 0.

E

If necessary, use the cursor keys [€], [2], [f] or ["] to move the blinking
cursor to the point through which the honzontal line is to be drawn.

|

Finally, press [EXE] to draw the horizontal line.

" I I | e B

wWw.takeyournote.com
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Jile-5. Drawing @ Vertical Line

the screen as described above. Say, plotapomntat (2,0)

E

If necessary, use the cursor keys [€], [2]. [1] ﬂr_[‘lfj to move the blinking
cursor to the point through which the vertical line is to be drawn. Finally

press [EXE] t0 draw the vertical line.

E

First plot a pomnt on

Il Graph Scroll Function

Aﬁér you have drawn a graph, you can scroll it on the display by using the
cursor keys [€], [2], [P], (¥]. Every time when you have pressed the

cursor keys, the display window will be shifted accordingly in the

corresponding direction. As you press [RANGE] to check the range values,
you will find that Xmin, Xmax, Ymin and /or Ymax have been changed.

[llg. Single-Variable Statistical Graphs

In SD mode, single-variable statistical graphs can be drawn. Either bar
graphs or normal distribution curves can be produced.

For drawing the bar graphs, x-coordinate represents the data range and the
y-coordinate stands for the number of items ( frequency ) of each data. The
number of bars ranges between 1 to 20, which is defaulted at 10 upon power up
reset. If you want to change the number of bars, you can press [RANGE] {0
view the range parameters as described previously. The bar number selection
is appended to the end of the parameter list. Hence, as you press [EXE]
consecutively, you can view the parameters in the order of Xmin, Xmax, Xscl,

Ymin, Ymax, Yscl, Tmin, Tmax, Pitch, Bar and cycle back to Xmin.

As you come to the bar selection screen, the display shows :-

SD

fange of 1 to 20.
value out of this
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ple - Use the following dats to draw 5 ranked grap
y LA

T -
R
—— " 0 60 70 80 9g T1pgl
Fre uenc .__..1_ 3_ __2 2 3 > 6 8 15 9 ?Jﬁ
el Set the range values as below |

Xmin=0, Xmax=]]0
: 3 y -j':-.' H
Ymin=0, Ymax-= 20, ‘i,:[.j L”

Step £ -~

Step 4 :-

Input the data

0 [DT]

10 [DT][DT][DT]

20 [DT][DT]

30 [DT][DT]

40 [DT][DT][DT]

50 [SHIFT][] 5 [DT]
60 [SHIFT][;] 6 [DT]
70 [SHIFT][;] 8 [DT)
80 [SHIFT][;]15 [DT]
90 [SHIFT][;]9 [DT]
100 [DT][DT]

Press [DRAW] to _c:'f.ra!.jf the graph.  You will be asked to select either
bar chart or distnibution curve by the screen display as below.

SD

Press either [ 4 ] or [ » ] to select the type of graphs. Then press
[EXE] to start the drawing. Say, bar chart has been chosen.

If normal distribution graph is to be drawn, select "Line" above and press

[EXE].

www.takeyournote.com
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e quite different from the previous data

Please note that the range values may b
when compared with the bar graph

since the y-axis value 15 relatively small

Say, the range values are changed to those shown below

Ymax= 110, ¥scl=10

Xmin = 0,
Ysel = 0.01

Ymin = 0, Ymax = 0.05,

The formula used for normal distribution curves 15 =

-
} &

g, 2¢
gElD G‘I-f.?:r} £

where o is the population standard deviation, xon
m 1s the mean

IITh.  Paired-Variable Statistical Graphs

Paired-variable graphs are drawn in REG mode. When data 1s mput in LR
mode, points will be displayed immediately and data is input to the statistical

memory.

Example ;- Perform linear regression on the following data and draw a
regression line graph.
x; 9 -5 -3 1 4 7
¥ S R
Step 1 :- Specify the range values as below.
Xmin =-10, Xmax = 10, Xscl=2
Ymin = -5, Ymax =15, Yscl=35

Step 2 :- Press [SHIFT][ScI][EXE] to clear the statistical memories.
Step 3 :- Input the data.

[SHIFT][(-)]9[SHIFT][, [SHIFT][(-)]2[DT]
[SHIFT][(-)]5[SHIFT][, )[SHIFT][(-]1[DT]
[SHIFT][(-)]3[SHIFT][,] 2[DT]
1{SHIFT][,]3[DT]

4[SHIFT][,]15[DT]

7[SHIFT][,]8[{DT]

For each data input, the point is displayed imme diately on the screen.
If the data value exceeds the window size, the corresponding data
pomnt will not appear on the display but the data will be stored into
the statistical m .
wwWw.takeyournote.com
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L] " .
T Eiaaaa TP
.. As all the data have been INput, press (pgr 4
Stel line. “35 IDRAW] to draw the [CgTess10n
: T
ﬁ’(
= § ] H] i =
Y=A+R

Note:- When data mnput is outside the prese range values
appear. '

the poir

To read the coefficients of the regression lines, A, B, or C, vou can pIEss
[SHIFT][A], oOr [SHIFT][B], or [SHIFT][R] respectively. : o

Jlli. Graph Learning :-

Two functions, i.e., Shiﬂ and Change helps students to grasp the relationship
between an equation and its graph. ( Only work in COMP mode. )

Press | GRAPH LEARN | to start the leamning function. The display will show as
below.

LEARN ?

Change

If "Shift" 1s the function you want, press
"Shift" function.

IILi-1. Shift

Shift the graph's location without changing its shape, and the change 1s
immediately reflected in the equation on the lower right of the display.

and you can proceed to the

At entering "Shift" menu, you are asked to select a built-in function for

shifting.
hv - x°
V=X
F=X"
Y=exX ot
www.takeyournote.com
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Press the ke buttons [-i] or [™ | to search through the functions. On the
Iﬂ;s:r ﬂ;ht ::gmar the symbols i op " ™" will be ON to tell you if there are
further messages o either ends.

Those functions available are :-

p=x
- Vx
y= x!

}" = FT
y=Inx
y=x
y=s5mx
y=lanx

I'? B }r < = 4
After you have found the

function. |
The function will be plotted on the graph with the

values.
Say, you have selected the fanction "y =x"".

desired function, Ppress {_—__'] to start the "Shift"

ranges set to the optimum

Y=
x 2

A flashing block appears on the lotus of the curve to indicate that you can press
the key buttons [4 ], [V ], [ or [» | to shift the graph in the step of

Vscl or Xscl along the y-axas or x-axis respectively.

Let Xscl =2 and Yscl =3.

When you has moved the graph downwards for one step, the equation will
become as below.

p

wwW.takeyournote.com

If the new equation is too |
ong to be shown on the '
press | G T | to switch to text display. oW tight LCD, e on
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\

-

GI‘thY:{ x 5 }1
______________________-___‘_-_-_-_-___-_

use the key buttons [ < | —

bﬂﬂk to the Eraph dl&-plﬁ.}' Press .’ GeT | again equation ey o0

Jifi-2. Change .-

Il L’E s = i.J 1 L o] A
E d ﬂ I: E I.I-l:!tl'l.l I l::l I t = ! I .: I.'I. 1} | L '-I =

Select "Change” 1n the graph learning meny Then press
the selection of the desired function, L |

| to procee:

Those functions available are :-

y=s
y=vx
y=|x|

3 el
y=x
y=sinx
y=F
:n:}+y‘?=4

As you have selected the function, press H to start the "Change" function.
Let the function be y = . The graph will be shown as below.

A flashing cursor will be located on the lotus of the curve. You can change the

shape of the graph by pressing either g or [ v ] buttons as indicated. Say,
the graph is moved to the lotus of "y = 3x” "

Same as "Shift" function, Yyou can press to switch to text display to

read the whole equation.
TTWww.ta Keyournote:coMe. ue s

Fmﬂi&ﬁmctiunf+y‘=r", .
of the circle, the lotus of the circle should move radially.
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|
1. Graph Solving -

tion lets you plot
for a specified y-value.

the graph on the display and find the

Graph Solving func
corresponding x-value

Press | GRAPH SOLVE | once and tl

Solve.

ye display will be as below

Graph Y~=

vou are asked to input the desired function.

1 ot the function be y = 0.25(x+2)(2x+1)(2x=5)

= i to complete the entry, the graph will be plotted and
o ¥ = g 2" will be shown up on the lower right portion

As you press
meanwhile the message

of the display.

N

S

( It is assumed that the graph is plotted on the window w1
range. )

After you have defined the value of a, the horizontal line ¥ = a will be
overdrawn on the original graph and the intersection points are the roots of the

equation " 0.25(x+2)(2x+1)(2x-5)—a =10 v

th the optmum

Let a be zere in this example. Hence the equation " 0.25(x+2)(2x+1) (2x=3) =
0 "is going to be solved. If roots have been found, flashing cursor (s) will be

located at the corresponding position (s).

=ik

To read other roots, you can press either | « | or [ » | to move the block to
next root at the left or at the right of the current root.

Say, you have pressed the button | » | , the display will become :-

www.takeyournote.com
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S

Press E-I further to read the third root

T

If you press [ » | further, the graph will scroll to the right furth

window. No matter whether root or ( roots ) 1s present or not, the ¢

stay on the display  Sunilarly, you can go to the left to search for roots ©
pressing [_-ll_—l or press | » | to move the graph to the right for one window
further.

(Note :- The accuracy of the roots is affected by the resolution of the scales. )

www.takeyournote.com

64



	1-IMG_20210322_031035
	IMG_20210322_025312_Bildgröße ändern
	IMG_20210322_025328_Bildgröße ändern
	IMG_20210322_025347_Bildgröße ändern
	IMG_20210322_025402_Bildgröße ändern
	IMG_20210322_025417_Bildgröße ändern
	IMG_20210322_025430_Bildgröße ändern
	IMG_20210322_025445_Bildgröße ändern
	IMG_20210322_025503_Bildgröße ändern
	IMG_20210322_025520_Bildgröße ändern
	IMG_20210322_025546_Bildgröße ändern
	IMG_20210322_025556_Bildgröße ändern
	IMG_20210322_025611_Bildgröße ändern
	IMG_20210322_025625_Bildgröße ändern
	IMG_20210322_025708_Bildgröße ändern
	IMG_20210322_025718_Bildgröße ändern
	IMG_20210322_025731_Bildgröße ändern
	IMG_20210322_025749_Bildgröße ändern
	IMG_20210322_025826_Bildgröße ändern
	IMG_20210322_025840_Bildgröße ändern
	IMG_20210322_025903_Bildgröße ändern
	IMG_20210322_025918_Bildgröße ändern
	IMG_20210322_025934_Bildgröße ändern
	IMG_20210322_025950_Bildgröße ändern
	IMG_20210322_030010_Bildgröße ändern
	IMG_20210322_030026_Bildgröße ändern
	IMG_20210322_030049_Bildgröße ändern
	IMG_20210322_030115_Bildgröße ändern
	IMG_20210322_030143_Bildgröße ändern
	IMG_20210322_030204_Bildgröße ändern
	IMG_20210322_030218_Bildgröße ändern
	IMG_20210322_030234_Bildgröße ändern
	IMG_20210322_030252_Bildgröße ändern
	IMG_20210322_030303_Bildgröße ändern
	IMG_20210322_030322_Bildgröße ändern
	IMG_20210322_030331_Bildgröße ändern
	IMG_20210322_030346_Bildgröße ändern
	IMG_20210322_030359_Bildgröße ändern
	IMG_20210322_030422_Bildgröße ändern
	IMG_20210322_030436_Bildgröße ändern
	IMG_20210322_030458_Bildgröße ändern
	IMG_20210322_030509_Bildgröße ändern
	IMG_20210322_030538_Bildgröße ändern
	IMG_20210322_030549_Bildgröße ändern
	IMG_20210322_030607_Bildgröße ändern
	IMG_20210322_030618_Bildgröße ändern
	IMG_20210322_030640_Bildgröße ändern
	IMG_20210322_030651_Bildgröße ändern
	IMG_20210322_030702_Bildgröße ändern
	IMG_20210322_030713_Bildgröße ändern
	IMG_20210322_030729_Bildgröße ändern
	IMG_20210322_030740_Bildgröße ändern
	IMG_20210322_030802_Bildgröße ändern
	IMG_20210322_030811_Bildgröße ändern
	IMG_20210322_030824_Bildgröße ändern
	IMG_20210322_030835_Bildgröße ändern
	IMG_20210322_030850_Bildgröße ändern
	IMG_20210322_030903_Bildgröße ändern
	IMG_20210322_030917_Bildgröße ändern
	IMG_20210322_030928_Bildgröße ändern
	IMG_20210322_030939_Bildgröße ändern
	IMG_20210322_030948_Bildgröße ändern
	IMG_20210322_031001_Bildgröße ändern
	IMG_20210322_031012_Bildgröße ändern



