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Role

Addition

Unary plus

Subtraction

Unary minus
Element-wise multiplication
Matrix multiplication
Element-wise right division
Matrix right division
Element-wise left division

Matrix left divison

(also known as backslash)
Element-wise power
Matrix power

Transpose

Complex conjugate transpose

P
\ )

g B

wal

More Information
plus

uplus

minus

uminus

times

mtimes

rdivide
mrdivide
ldivide

mldivide

transpose

ctranspose

https://www.mathworks.com/help/matlab/matlab_prog/matlab-operators-and-special-characters.html
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Relational Operators

Symbol

Logical Operators

Symbol
&

I
&&

Role

Equal to

Mot equal to

Greater than

Greater than or equal to
Less than

Less than or equal to

Role

Logical AND
Logical OR

Logical AND (with short-circuiting)

Logical OR (with shori-circuiting)

Logical NOT

More Information

More Information
and
or

Logical Operators:

https://www.mathworks.com/help/matlab/matlab_prog/matlab-operators-and-special-characters.htmi
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Style Result " Example

short (default) Short, fixed-decimal format with 4 digits after the decimal point. 3.1416

long Long, fixed-decimal format with 15 digits after the decimal point for 3.141592653589793
double values, and 7 digits after the decimal point for single values.

shortE Short scientific notation with 4 digits after the decimal point. 3.1416e+080

longE Long scientific notation with 15 digits after the decimal point for double | 3.141592653589793e+00
values, and 7 digits after the decimal point for single values.

shortG Short, fixed-decimal format or scientific notation, whichever is more 3.1416
compact, with a total of & digits.

longG Long, fixed-decimal format or scientific notation, whichever is more 3.14159265358979
compact, with a total of 15 digits for double values, and 7 digits for
single values.

shortEng Short engineering notation (exponent is a multiple of 3) with 4 digits after  3.1416e+800
the decimal point.

longEng Long engineering notation (exponent is a multiple of 3) with 15 significant ' 3.14159265358979%e+008
digits.

- Positive/Negative format with +, -, and blank characters displayed for -
positive, negative, and zero elements.

bank Currency format with 2 digits after the decimal point. 3.14

hex Hexadecimal representation of a binary double-precision number. 480921fb54442d18

rat Ratio of small integers. 355/113

https://www.mathworks.com/help/matlab/ref/format.html
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== help mod

mod. Modulus after divlslon,
mod{ x,v) 15 x - n.*r where n = floor{x.fv) 1f v ~= 0. If v 15 not an
integer and the quotlent x./v 15 wlthin roundoff error of an 1nteger,

then n 15 that lnteger., The Inputs x and v st bhe real arravs of the

same slze, or real scalars.

The statement "x and v are congruent mod n" means mod{x,m) == mod{w, m).

By conventlon:
mod{ x, 00 15 =x.

mod( x,x) is 0. _ S P L

mod! x,v), for x~=v and =0, has the same s5lgn as v, NATIONAL CENTRAL UNIVERSITY



&MathWorks& Products Solutions Academia Support Community Events

7 Reasons Engineers and Scientists

Prefer MATLAB

Learn more

R —

https://www.mathworks.com/?s_tid=gn_logo S P L
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mod R2017a
Remainder after division (modulo operation) collapse all in page
Syntax

b = mod(a,m)

Description

b = mod(a,m) returns the remainder after division of a by m, where a is the dividend and m is the divisor. This function is often called the modulo operation, which can be expressedasb = a - example
m.*floor(a./m). The mod function follows the convention that mod(a, @) returns a.

collapse all
Examples

Vv Remainder After Division of Scalar

c te 23 modulo 5. :
ompute 23 modulo Try this Example ~

b = mod(23,5)

b =73

https://www.mathworks.com/help/matlab/ref/mod.html?s_tid=srchtitle I
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clear
cleo 'ﬁ; ll'.
grades=50; fI - ‘

grades=grades®l,.5%10; G
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%d
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%e
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Value Type

Integer, signed

Integer, unsigned

Floating-point number

Characters or strings

Conversion

%d or %i
Hu
%o
X
%X
%t

e

%E

%g

*G

Jac

v

3\

Details

Base 10

Base 10

Base 8 (octal)

Base 16 (hexadecimal), lowercase letters a—f
Same as %x, uppercase letters A—F

Fixed-point notation (Use a precision operator to specify the number of digits after the decimal
point.)

Exponential notation, such as 3.141593e+0@ (Use a precision operator to specify the
number of digits after the decimal point.)

Same as %e, but uppercase, such as 3.141593E+86 (Use a precision operator to specify the
number of digits after the decimal point.)

The more compact of %e or %, with no trailing zeros (Use a precision operator to specify the
number of significant digits.)

The more compact of %E or %, with no trailing zeros (Use a precision operator to specify the
number of significant digits.)

Single character

Character vector or string array. The type of the output text is the same as the type of
formatSpec.

https://www.mathworks.com/help/matlab/ref/sprintf.html?s_tid=srchtitle

©S P U
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sprintf :
EilfprintfAELL - {ElEsprlntfmiﬁﬁi%i‘%ﬁﬂ’]%czqﬁﬁ“ﬁﬁH » IR

JttTLx%Hsprlntfﬁﬁéﬁﬁiﬁ‘%{%f Eep- s

grades=>50;
grades=grades®l,3%10;
resnlt=sprint ff ' SEAREEZES, 21 zrades)

result =

SE AR AEE0. 71
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clear
cle
Value=1
1f{Value==11Value==21"
fprintf{ '"%d'n',Value*d)
elzelf{Value==2Value==3)
fprintf{ '"%d'n',Value*3)
elzelf{Value==4 |Value==5)
fprintf{ '"%f'n' ,Value™l, 53
else
fprintf{ '"%f'n', Value®d)
end

Value

clear Value =
clc
Value=2 2
1fiValue==1|Value==2"

4

fprintfi "%din', Value*d)
elself{Value==21Value==3)

fprintfi "%d'n', Valueh3)
elself{Value==41Value==5)

fprintfi "%fvn' , Value™l. )
elze

fprintfi "%fn' Value®d)

end 1@!!»»:55;; F::. l...
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switch 28

case BB/ * R — G F B L 1 E2, .

otherwise

end
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= A EI & Hcasell N fiAYcase ~ otherwise & AN #IfT
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swltch value swiltch value

case |1 case 1

a=1 a=1

case 2
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otherwlse
c=2

case {2 31
h=2

otherwlse
c=3
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et B A T I B - AR B B 58
A RICERBEIERIE BTSRRI
e

walue=1 valug =

1f value==
a=1
else
h=2
end 1

[=3!
Tndefined functlon or warlable 'k’ s P L
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ARHER TS R TE &EI’J%M’E » BOEEFRENEE B
SITERALL > LR A E /\ﬁ?d‘ﬁﬂé’ﬁfﬁﬁ%
Al (ERERCHYAZ UG & %’E%’&Eﬁ%’ﬁﬁaﬁ BRI ]
PRI IS SR THYENE -

Bl -

LT 404 +50

e T Al+~+50 » HlgrfiR2 =W mRE - A
TRAERRFE]

e R 2 > BGE R VEE - IR E TN
FI EIEJJEL{I%EQ °

l
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s P

for-end [} :
for S8R =0 (S S (FTI) 4 .
HITHET
end

WS ATE 2T R 1:2:80 A - BH1BAMGEETE > DA2 &fels o
NENA KIY8 By 1l o P DA I 0ol B s sehi 7 m%@%

1357
B DU S S AT SRR K e
BRI - N
for 1=1:2:8 38 R R 1=
fprint f( SEEATES =0\, 1) EEATEEI=5
end e AR R 1=7
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while-end z@,%
while 588

HITHET
end

EEEIEHEME 1 (True) K > while FFehyT - RIEL A HZR
#U%Jz.z'%#éﬁ@é;‘éizzﬁu%?&%?l%%ﬁiﬁﬁ °

1 =

i=|:| |:|
while 1<=3
1=1+2;
o s . i R =2
fprint f{ EEATEE 1=Rd\n",1) S0 B S Y § =
e S By i =6
i R R 1=

e BB =11 S P L
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s P

*TF R THVEE GG > A R E R AR whiletl [
L&Eﬁ%@%ﬁ%’%ﬁR%fmmwm% ST
Ctrl+CHI A s H{Z (EAZ =0T -

*@‘zﬁﬁbreaké’]kﬁlé%l_ﬂl?ﬁ%‘ﬁ%ﬁ & > continueHI[ ] DLBk A

R A P
1=0 i = i=(] -
while i<=8 while i<=3 -
1=1+2; 0 i=i42;
if i==6 1f 1==6 .
Contlhue el B ey =2 break
end S By i =4 end 5 pesann -
forint f{ GEEAEEE =00, 1) EEAVER=R fprint {( ' ERTEEII=%d\n",1) i@ﬁﬁ?éﬁﬁﬁl=ﬂ
end EEATES =10 | apnd 3ol FE il 1 =4
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AEIEUE AR > ] DUERZR AL -

suml=[ suml = suml=[ suml =
for 1=1:30 for 1=1:100
suml=suml+l; 0 sumi=sumi+i; 0
end End
51110 ] 51000 ]
suml = suml =
1275 S050
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% [B]- MY

AEIEUE AR > ] DUERZR AL -

sumal 1=0; suma 1 1=00;

1=1: 1=1;

while sumall==1274 while sumal l==5044
sumal l=sumall+i; sumal l=5umall+1;
1=1+1; 1=1+1;

erud end

smnal | sumall

sumall = sumall =
1275 Z0500
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Matlab7& #%Eﬂé"
B 7 2
(RSS2

plot

plotyy

semilogy ~ semilogx
loglog

plot3

@HI
J._\r{_,
m(T
«Jp
i
i
Ny
pil

HkaE—/INEL ST H4E
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% W4 4

EE R EAplot - KEHIAERR - (RS
BTS2 -

ot L A0 U2 R A
)

TS e YRR B A AR

REIRCP - 2 U B th o U AT © SRR E
WREI - BT RA T AIGETERE B

REAIPT LSRR - Bt - KNS
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tgE A R
¥}y
- BIERORGRIEZC (line style)

* BT IAFRREAYIE . (marker)

b FH=TEF REHEHIEZC (color)

FTLl-E2 B4R BEAH*IE=C - bR REHED

S P U
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H

Line Style Description

UESSERY 7SN o

Solid line (default)
Dashed line
Dotted line
Dash-dot line

SP U



T BLH I 20 275

e
Marker Description
0 Circle
+ Flus sign
* Asterisk

Point

X Cross
5 Square
d Diamond
" Upward-pointing triangle
v Downward-pointing triangle
> Right-pointing triangle
< Left-pointing triangle
p Pentagram
h Hexagram
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HTBAEHYE A 255

\

Color Description
¥ yellow

m magenta

c cyan

r red

E green

b blue

W white

k black
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BEREAVRS

BRI EE - 0.5 THRH
‘LineWidth’, x/]N  #plot(x, y, ‘linewidth’,0.5)
AR R AN » 6 FHEE
‘MarkerSize’,6

HA A 275

https://www.mathworks.com/help/matlab/ref/plot.html?searchHighlight=plot&s_tid=doc_srchtitle
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1 2 3 24§
SSANAT Dl A 25 40X,y PR SR 4[] -

== plot{x,v,v,7)

6

5&61
5L
45
AL
361
3t

251

2 1 1 1 | | | 1 1 @
1 15 2 25 3 35 4 45 5 55 6 =

S P U
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1 y)
S B AT DL ERS e 4R v 4e B =

Ed|

== platix, v, ' -c' ,v,v, ' --0r', 'MarkerSize' 12

2

B

BEL

=

45+

41

351

3F

251

2

3

4

/f

1

|
15

o
7

| | | | | | |
25 3 35 4 4.5 5 55 B

S P U
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% W4 4

pIOZtnyIJEﬁH AL {EyshEYE o R ARTE WA
FAZEX,Y °

plotyy(x1,y1,x2,y2,funcitonl funct|0n2)

H s R E 4R HEBRE SR » BIRE ﬁ%c@ﬁﬁ
plotyyZEk - 1% [l P ABY2 A [ElyssHY & 2558001 > FrlA
funcionZ+5 v LAz i function(X,y)HY ERIE - éznplot(x y) B
FE— R —4Hx1,y L2 (8 A & {Efunctionsk 4g [
plotyy(x1,y1,x2,y2,’plot’,’loglog’)
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X = Vo=

E
1 7 g
== plotywlx, v, v, v "0

6 ®x 10
|
4_
3_
2

S P U
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% Bl 4

semilogy ~ semilogx ~ loglog/&E i et Eisa E - Hr it 2 RerE
Bﬁﬁﬂf EEAHBElog()mEE > ZIE A5 B LEWIRYEE
A PG 70 FH 7S B E 5 1bﬁjtlélﬁ B o BIANEE — 64T 1073
FTATHYE L > TS ANZE R R 10752 71 » BRI\
7};@ jjft%%fﬁtlﬂi plotﬁ A 73 (B (50 F B L
=4

semilogy/x &5 ¥ S FE AR i I A xEl ey #i
loglog BIl 2 i {[ FEASE i B f S Ui &

{5 B A 2T [H I plotdy 7%
loglog(x,y. 4 EJZ =\, ..)
semilogy(x,y,4&g &/ =\.,...)




i

FIRHAE

== semllogwlx, w107

10°

== plot{x,v. 10

7

x 10

1

1.2

1.

'

1 1 | 1
22 24 26 28 3
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% W4 4

plot3AIE A2k 4 3D [E] - NFRARZL(E FIX, Y,z PR -
FL A S E (B R - HERrY A plot -
*grid on RILEFa R e =48 (RE&R )

= plat3(x,v,2)

== grld on
. 1 2 2
20
i ] ::IF =
ﬁﬁJu"“ﬂJ
0y 2 46
o=
2 A 14
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AR LA B[R E%% e B PR AR - B
(EEZHEAERfE<

xlabel : B DI4E T XEEE $Eh%$m

ylabel : 0] DI4E Ty FE A 4 1

title T LL44 T B 478
Iegend EIpY =il
axis - ] L3 R A2 1Y #

(i

%Hb‘

OSSP L
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== plotix,v)
xlabel( 'FiE 8 )
vlabel{ ' FE- 80" )
titlel FoEiEHE ")
legend( ' F2 67 )
axlsi[-1 4 0 97)

s vel

FhETRRE
— H=EEH
1 1 1 1 1 1 1 1 1
05 0 05 1 15 25 3 35
T 72 il

4
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== hold on

== plot{w, )

B

hEF

£+

451

4

351

3r

251

|
1.5

|
25

|
35

1
4.5

|
55

TR SR A B plotEP 4 BUAE [B]— R [E_LHF n] DA
mm% > 5 Ahold of fit i) DARE PAZE (B D8

== plot{x,v)

2 4 i

== plot{x,v,v,v)

6

55+

A

45¢

4F

35

3F

251

.SPL
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Vo DA_ERYIENER—Rse B LR - AIEA

subplot

subplot(# 1, B2 ML B) > AL ~ 2(KIEE
Y UIET 2 W%ﬁTU%mmmW PEE S ERERUILE

ISR BB HERY I -

]ﬁlﬂ

(51411157 Fsubplot(2,3,5) » Hij4&
&g P 4RaE e TARHVALE -

&R BEAE(2,3) UIEIHY

1 2 3

4 5 0




AN

S
H s g Bl

== subplot(2, 2 3)

== plat{x,)

= subplot(2 2 29

== plotyy(x, v, 2, 7. %)

gkl

B 40
5 130
4 120
1 3 2 10
2 : 0

: 3 4
| S P LU
1 14 2 25 3 . NATIONAL CENTRAL UNIVERSITY




B BIAR &

% y =L B
PO g TEEE R
il

. o | B (-
To Whndow Help §

xfolelel«<- 2 0@ = o

R
- [—==ew
EZ ]

~griE || B _
5 41 |
il -
]| -
| -

U | I | I ' ' ' , .

-1 0.5 0 05 1 15 2 2.5 3 345 4 s P
5,2 ®© l..
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1 2 3 2 4 &
== plotvwlx,v,ow, w10, 'plat’, "semllogv ")

10 : : : : : : : : : 10"

o
0 I ! ! ! l ! L ' ' 10 s P L
1 15 2 25 3 35 4 45 5 55 6 NATIONAL CENTRAL UNIVERSITY




g Bl-3

== t=1:0,1%p1:2%p1%5;

x=51ni t);

v=Cos(t);

plot3{x v t, 'k' 'LineWidtk' 43

40 -

30

20 ]

10
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A 4

Matlab[FEIf S 5T 2 VR EE < > NI~ =TT

— AL IR ERIT > A HEEE E‘:ﬁ%bx i R Jﬁt
albe DEZEA T 2T » #EE FH ErGEAERENIE
o HRLX@%EL TR > RS s R L R
R > IRILRE AR E R AEHY EW@JF@ FHSE RN

7FEEI7I_\“ ©

TENESH
fopen

fclose

fprintf

fscanf ~ fseek -~ ftell
dimwrite

dimread SP L
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8~ A 4

NimEEAVERBGE R AESR - —Flta R oE E R
BT HREZE A RE(E R A< -

BrIBU LS < Ryfopen(“EEFHYES TS, BrBUE 2R AU MR
TE”)

‘FEFESTS AN4E B *C:\matlab\data\Data. txt’

FARUEZR AR 20wt

=x save_path="CrimatlabidatatData, txt!

== fopen(save path, 'w+')

dns =

: ©sP LU



~z.

*HFEE
711 Data.txt

HIH:HE Matlab@r {8 =2 =0 A 5 .4

J LJ\ Eg E\\‘ %:I‘E%/g:{

3

' 1S ) ]

;§ fhdp %

ERAIL PN S S
EFRIES S Y=

\\‘§§

=F

4\ MATLAB R2013a

=NRSN X

@, (e = s W W I (= @I Search Docurmentation pB
= ) Mew Variable Analyze Code o Preferences 2 (% Communi
|'—f'|]£‘ EDJ Tj [‘a Find Files gz E — w e I E @ @ 5 W
E_} Open Variable éf Run and Time . ﬁ set Path 5> Request Support
New  Mew Open [l compare  Import Save Simulink  Layout Help
Script ™ Data Workspace @ Clear Workspace ~ [/ Clear Commands ~  Library - =id Parallel ~ - Iﬂ_:l Add-Ons «
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
@« EHA » C: » ProgramFiles » MATLAB » R2013a *» bin » v O
Current Folder G Command Window Workspace ®
Name @ New toMATEN b this Video, see Examples, or read Getting Started. x| | Mame Value
m3iregistry
y X
registry f' |
util
winb4 ZW B (
deploytool.bat *EE i \\\I <<
4% | insttype.ini
=] ledataxml
| ledataxsd
= |lcdata_utf8.xml
matlab bat 4| 1 3
h
4 matl..ab.exe Command History ®
mbuild bat TXOUT)
mee.bat format | ;
- Form o
MemShieldStarter.bat ne
B mex bat - format short |, pl
| mexpl ~format g, pi
mexextbat - format short g, pi
|| mexsetup.pm R
R ~format short |, pi
|| mexutils.pm
mw_mpiexec.bat - format short e, pl
worker.bat elear
=1
Details Ca ~ele -

Y

S P LU
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5~ HAnda £
FHRUEZEAVIEREOE © AR a e Rl THE R 1

Open file for reading.

"W Open or create new file for writing. Discard existing contents, if any.

‘a' Open or create new file for writing. Append data to the end of the file.

"r+' Open file for reading and writing.

"Wt Open or create new file for reading and writing. Discard existing contents, if any.
‘a+' Open or create new file for reading and writing. Append data to the end of the file.
A Open file for appending without automatic flushing of the current output buffer.

"W Open file for writing without automatic flushing of the current output buffer.

FEERAE  OrEEIEER > OWIERAER CGHEEEFE
EXRTHEEIEE  EAFEEEAIgGES) 2w
HENEAGEERE © e B #FES AEEK
(R >t Cw s Cat BHFURAYIIAE 2 IR HU R AL



A 4

|5 BUFE 2R 0V 4R %, B s a TUE | =Topen(FE ZE pE 1K HEFR B )

fOpen}\_ﬁHng$ggﬁrj{l#ﬁ*ﬂ[ﬁ[’jﬁ/ﬁ !E{IF%%FQEI’JTEEW Ep ey
EEIL— {5 EHYEUE fﬁ@ﬁ@ﬁiﬁﬁﬁﬁaﬂmi_flgﬁﬁ)ﬁ ]
BT R B HIAE R o B e [l E-1 > H gy BH Ryfaf ok
HYT -

== [f1lelD,ermmsg]=fopenisave_path, 'r')

fi1lelD =

Brrmsg =

Ho such file or directaory s P L
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A 4

E@ﬁﬁﬂmﬁfzﬁz R Hfclose(“all’ ) AT < » BERGE
BUEZENTES %~E%%@%’%ﬁﬁﬁ%%gﬁ’%
@%ﬁimm%&* R R E R A R -
A b SE B RERE T

fid=fopen(f& ZZp& 1, 7 HUFERR);

A A fid (s A Ho A F5 < 22 s 2 R PR A A A

fC|OS€(‘all’); > fopen(save_path, "w+')
AT SHEREE

EEIGRLEES 4

$}L{T%%F7ﬁ == foclosel tall')
fclaose(‘fid”)

ans =

: @PEH=L_
U NATIONAL CENTRAL UNIVERSITY



< b 4

B AERAES

fprintf

EEE TR TR RIE S T RN e LI - [FltiAe
HAREXFEEEF - L H @Hﬁﬁﬁ E AN s i=asa TS
MIE] (& TR 20— B RUE ZE dmart iy 2 8em A B AT -

fprintf([FaRUE 26 2 i, B ZERURHVAS 20, 20 81 B8 502, . )
[ BITE 26 Z mapte > Ry AT T {56 F fopen i L Y S22 8
PRI ZE 2 Gy =Topen(f&E 2SS 7 HUER)

©S P U
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fprintf :
“Ttprintfi s o QIERRIRE eSO N2 /D iS5
TR T1H1=2 B ER ST R/ N Ry SALTTéE (bytes) -

== fid=fopen{save_path, 'w+');| | Datave-7S =)
fprintf{fid, "[+1=%d ", 1+1) —H[Zath | HEEH | LETERRE
foclosel "all'); Dt bt
BREE  XFH (b0
ans = wEER ) 254 [ BBEC. |
HE:

F j Datatxt - SL=&
BEF) =|EE) |

14122 ©sP LU




3 Hdn 4
FEHUIEEHfE< -

fscanf(BHEFE 22 > 4Rk, BEUE R 2 B 2 g =)
RN BB E RS UG > e RS B printf( ]
IEEIE

> fld=fopen(save path, 'w+');
for 1=1:110
1f 1==10
fprintf{fid, '%d', 1);
else
forintf{fid, "%dvt',1);

[ B W TR = B = T Y. B N R Ry o

end
end “)| Datatxt - £=% -

a—

faeek({fid, 0,-1}; | =) #EE BIO) BREV) REH

[ 2 3 4 5 6 10
facanf( f1d, "Rd't ')

fclase! "all'y; .5 P L
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%~ b 4

fseek ~ ftelligSHIEA - B ARHVIFIRI ESRE @ &
fprintfiS ASE81% > TEZEAE A (H Ffopen bR - R (E
Ffclose(‘all’) > RIILEHG AT ERHE BT S ZE iR ©

E ERAE S HA e € - d0fscanfii g st A s A 2Ry
B@Hﬁ;ﬁ o fid=fopen{save _path, "w+'); s= ftell(fid) fteIIE\UIEIf%EﬁEEI’\]/E’%

o ;fliiEm fseek(£1d,0,-1); fEMrE - R Hfseek
Forintf( fid, ‘M’ 1): frell(fid) B E 1% ftel i
else T
fprintfi fid, "®d%t' 13; a1s =
erd
end
[%fseek(fid, 20,1); 50

fscanfifid, "®dWt ")
folosel tall'y;

ans =

[] I N%L cﬁ. UN%TY

ans =




A 4

s R =fseek(FAEUIE & 2 Sm ok, IS By PR EE, /Bﬁﬁi_@'zﬁlﬁ)
eI TEY) > AIGRTEEI0 > 2 JHHE - g1950-1 -
5 BURE 28 2 4ok Fyfopeniy 45 5
/ﬁﬁﬁ@ﬁﬁﬂ’ﬁﬁ%&ﬁUIE?FEP%E%@%J?JXZEEQ

"] Data txt - =& ESEET)
[E=m =EE #=0) B8RV BEEH) |
|1 7 3 4 5 5 7 8 g 1011 12 . |

Ay HPMLE
-1~ 1-2..

TERERE AL BRI DA 1%$Eam<ﬁ;ﬁﬁé OB EHIAIE » L2
% -
AT (52 FH A fseek(fid,0,- 1) R RFIFFARIZ BN 2
fidGe B0V RE ZEAY B UE AL E H FES ME B0 RE
Ffr DA & (S A [ SR ZE e BRAY AL B - s P L




i Ahd 4

R hoy Nt A e 7 2 e Y I T /2 R R %5‘*)“5& HEE—EF

g1 pr IR E R (A Ee DU E TR el

Tab("\') ~ #A77(\n’) > Gt ERH— {I%O
R RESBITIEER > fEWindowsEYIESE S 4thT > &

LA [ A SE Y
e\ AT El’%*% %U}Eﬁﬁi%ﬁiﬁﬁﬁ)ﬁﬁuﬁﬁxﬁﬁ BT -

| Data.txt - L=& =i E

L .

l

| Data.

’%%(F) EIE(E) #/F(0) BA\(V) Z|EEH)

2 3 < 5 6 7 8 9 10 11} 12

{SEAH"\Nn* 1% - Z” H Eflﬁ’ﬂ@m 117 [EfiAdT -

txt - EL=&E
| »

BEF

|EE) #BI(O) WRNV) =|BEH)

I
11

2 3 4 5 6 7 8 9
12 13 14 15 16 17 18 19

©@SPL
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%~ b 4

dimwrite(t5 Z e, &t fEfR J770R,C)

AR E R T =R ERHEE Y= » 1] DA A fopen
5 R ZRETEFRIEMIE  * R A 75 % fclose

IR Ry i B R HITE AL E.
BRI A EE S ST -

el 7 ZCRIE e DARE P e - e 25 2 FETRy R b 7 =
o AE ARFHITER B, (CEBRR ) -

R - CHIIE R EFIAEREAI B 2%/ DiERE » W HRE
DA 72028 - CHIE DA THY TR AEE) -




F Hods 4

e T by B E & LR U7 =05 EEWEWM%EQ%MﬁﬁtﬁﬁﬁMO
= dlmwrltelsave_path,[1 2 3:4 5 4] 7pastase-2==

| BEF) [EE) ¢

11,2,3 4,5,6

= dlmwrltelsave path, [1 2 2:4 5 67, 't

[ )| Datatxt - T=&
| BEP SEE EXO0) BEV HEH

i 2 34 5 6

== dlmwrlte{save path, [1 2 3:4 5 4], '%vt',2,1)
s 00 e = T
[#=F =EE #20) BEV) =EH }
|| 1 2 3 4 ‘

©S P U
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e i 2 EAM Y ECERT - AR A [E]
SR E B 2 AR5 E
dimwrite(12 28 1E &k TE ﬁ%ﬁ%@%ﬁ%ﬁ)

dlmwrltelsave path, [1 2 3:4 5 A], 'delimlter’, '\t 'newline', 'pc', ' -append ', 'roffset’ 3, 'coffset’ 1

RHALTHY T 2 RswindowsHAS

—
coffset
0 1
" Datae - £z | - “+ -apeend L= [ ) s
BR(F) |FEE B0 BENV =EH) BT DR 78 2= AN e 22
U 1 2 3 4
11
2
3L 12 3 T
roffset FIEﬁ K[?] /}%Tab ( c\t7)

©S P U
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%~ b 4

dimread (15 2 S, fE )T 20R,C)
BRI T AR A » — B R fopentyi S -
= dlmwrltelsave path, [1 2 3:4 5 &:7 & 97, '%vt")

»» dlmread{save_path, "\ t") w» dlmread( save_path, 'vt' 1,00

ins = ang =
| 2 2 4
45 8 7 8 g
) o

> dlmread{ save path, '\i' 0,20

ans =
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%~ b 4

dimread (& 2 E2 1€, [El% 77 2(, [R1,C1,R2,C2])
R AIEZE R BGE R AL & - R R
A

== dlmread{save path, '"t' [0 01 173

4115
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BT
1+14+243+5+8+13+......+1346269

155 1346269 FyEs4eTE ©
2.5 MR FCHE B AR 20 2

OSSP L
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LA 27 )
‘gl [‘g]- | E -

LRe NAIM B A A e B o > g B E (R (L
B Bh ] PR E A50.5F))

1000000 93,7750 85,1000 88,9750 80,4000 68,3750 55,9000 39,9750  21.6000 0.7750

1R AL B - AR (L _ {ﬁﬂiéﬁﬁ%F’aﬁ—JﬁﬂiE’ﬂﬁ%F’aﬁ%%rg

*MQKWM%ﬁ%mmﬁﬁ z
iR
3 AP 7 2 B R e R
4= A S AR T E
*UL%EMAE% @m B 15
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100
B0 - —
— B0 _
E
B
Homb —
o —
0 | | | | | | | |
i 05 1 15 2 25 3 35 4 45
B5E (=)
0 B il
BE assl —o— IEEE ||
af -
] -
— i PRk :
z E
i % 98—
o anr 7 r::l 975+¢ 4
=
a7t -
10 -
9gs | -
D 1 1 1 1 1 1 1 1 96 1 1 1 1 1 1
i 05 1 15 2 25 3 35 4 45 05 1 15 2 25 3 35 4
B (s) B (=)
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45
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zli]‘ 35”‘%%\ 7}’&,

IEEALE ~ 2R - JNEE AR AR AEZ
S R 2R » B ANaN > 41— B S5

l::[,
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| DemoWriteFile txt - 25 E=REER™
BEF [|EE) BI(O) WENV) REH)
e WE EE EE I
1] 100 Nall Nall
0.25 Nall -2.45  Nall
0.5 95,775 Nall -9.8
0.75 Nall -7.35 Nall
1 95,1 Nall -9.8
1.25 Nall -12.25 Nall
1.5 88,975 Nall -9.8
1.75 Nall -17.15 Nall
2 g0, 4 Nall -9.8
2.25 Nall -22.00 Nall
2.5 69,375 Nall -9.8
275 Nall -26.95 Nall
3 359 Nall -9.8
3.25 Nall -31.850 Nall
3.5 349,975 Nall -9.8
3.75 Nall -36.750 Nall
4 2.6 Nall -9.8
4.25 Nall -41.65 Nall
4.5 0.775  Nall Nall
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B FE P -1V Curve

(i EAE A 4T AU 2R ([ F LabVIEW FF ARG 2
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9. 600000 0.151367 0.382153 10, 000000 0.141602 0.385694 9. 600000 0. 151367 0.396740
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;P peEk-1V Curve

SHEFEAAS

clear

cle

read_path="C:\Users\sckaevlin\Desktop " EEE\ S P ESEH EEFE Mat lab 08, Ivm, txt '
Data=dlmread( read path, "% t');

save_path="C:\Users\sckaerlin\Desktop\ B E \ @ P LS E EFEFHE Mat lab\ [Vourve . g1f';
for 1=1:51=ze(Data, 13/ 100;
pl=plot{Datal 1+100%{1-13 - 1004+100%1-13, 2y, Datal 1+100*( 1-1y- 100+100% 1-1),33);
xlabel{ "EE (V)')

ylabel{ "&i (10V4-7 4)°) - A EfEER EE

title(['1V curve, fig=' numdstr(i}]) _ ”

d ravmow m £ T 47 A=) =T

frame=getframefl); L Eﬂﬂqéﬂﬂ%jplot{qz;éljﬁ’ﬂ;@,gﬁi
: > N EA 25 file 2 S ==

[&,map]l=rgh21nd{ frame? imf frame’), 2560 ; — T@}&ﬂl//&$ﬁuum—';§$m;§aﬁﬁ*’[’

1f i== )

lmwrltel 4 map,save _path, 'gif', 'LoopCount ', Inf, 'DelavTine' ,0.17;

cles - BHIGIFR

lmwrltel 4 map,save _path, 'gif", 'WriteMode', 'append ', 'DelavTine', 0.1

end _J
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= IHER
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E| {51 : pressure
(@ BUENE © XflEIE 0~5%10°
yEfEI[E 107°~2x10° S P L

NATIONAL CENTRAL UNIVERSITY




1 AL T AL A

5 = IHE
& 44 © Thermocouple Temparature, Start time=star_time
*star_time 5y 7S Pk SR HIIE 2R

XEEFE @ time (S)

VEEFE © temparature (C)
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onesi 2,3
toc

ans =

Elapsed time 1s 0.004963 seconds. s I L
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Pressure, Start time=2017/6/8 T 06:02:18
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Pressure, Start time=2017/6/8 T4 06:02:18
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