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MatlabO|2t S££21217}?

M-fileO| 2= HE = K4t
T2 A A ZE AN RIE

Matlab& MatworksAte| B3I L|ZH HEEl (ZEHALE) AHO,
'LAB = MATrix + LABoratory : MatO|2}= &
A
T

{7 fM trixOf| A LIt
7| 2X 0l AAtHHHO| HHEAHAAMES 2217 2 & QA SF LEo| ALt

o2 - L-= - =

Hik= 0|5t

L—

CHe

rot

dic|ES= B AL 2= ZHESHA| A

rir

tXMol T2 aajal A Z MO AFR0| 7ts.

1T
? 2t F0|M 2T, HE, i+ S92
rface)

GUI(Graphics User Interface) T2 182 2 M= Z10] 7Hs
- CHASE E8FA(toolbox)E2 S A CHet 200 M2 S80] 7ts

- M Xe|, SAE, SEX2, MO, ZHE, =2tef S
» AEE O|RO0T =4F A ASH= 7|2 A 40| 7S
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Matlab A| %L

« Matlabq| A
- AX| 8 Ar2H0| «lCt,
-QIE{ZE|E| WAlO| D2 HEO| i AMAIS 3 Qlistel b2 ZatE ol
st 4= Q17| 20| AF20| £!LC}.

-Clebet DTS XIYSHOE 24 ZTE NZBHE 4 s 7150] 24

« MatlabQ| =H
- QB I 2|E A S AFESIE = ZHISH= 00| HISHA =2|C}.
-AMAL AT EQ0|H 7|HE L 0§ H|MICE

—_ HoO 1 —
-CH2 T2 29 1ofof HIShA] AL O| HX|gt 2 20] 30| Al ElE T2
i A Z A2 LA0f B|SHH 7[Z=XO|C}.
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Matlab A| &t

« Matlab 2| CHot

- 1719 ATZEQ|O|E 2 H|LTH 7|52 of= CIefst 22

- R 75§ 20522 Hef Python 5

28 4 QIEE OIS0 2 He

» Python 2t0|E2{2| : Numpy, SymPy
> Julia T2 321 0]

-HE o AT E Q0|2 A MatlabZ} H]
> Scilab, Octave (S&tA10]| & 0{Lh)
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Octave A%

 Octave
- GNUXHEHO|A] BHE XA E AT EQ|HE 7L REEE A 7t
-7|2X O Z Matlablt S st EHE A2,

- Gnuplot oP—I Jefjo Sar AAISHA #, J2iE, XKE S TS + UCH
Matlabill S0t HHO = 22 LHES T2 S oH= &= QUCH (CFgt, J2y
mo| XtM|st M e Matlabz} CtA X}O| 7} LiC})

- Octave?| =& &= MatlabOi| H|sH A =2|C}.

« Octave A2 0|&
- A8 ATEQ00|2 2 FofsiA HX[s] =2 Stwo| MM A= AHEO| 7t
SotL Ol& /24 S92l 0|82 Ho|AM s W2 o8 A AF23SH0{Of $HLL.
-MEtM A= SIS0 HEE ME2 67| QM AIRE Qo0 2
OctaveE EX|otH AFETIL} — X = K|t Xig &
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OCta Ve EI.E Review

€ Octave — m| X
File Edit Debug Window Help News

h D Current Directary: ‘ Citllserslzer v| 4+ B
F|Ie Browser #  Command Window

Ci/lsers/User “t GHT O?tave, wersion 5.2.0 File Browser
% Copyright (C) 2020 John W. Eaton and others. o .
This is free software; see the sourc - i ° OI_:IXH ElE_i!EEJ (%E—l)gl- O:|7|0-|| E%I’Elo—l

; not even for MERCHANTABILITY 4

.android FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warranty' 9}15 ]Il-%'% %EOI |_|-E|-LI—_|'|:|-

AndroidStudio3.3

Canig Octave was configured for "x86_64-wed4-mingw3z". J

e Additional information about Octave is available at https://wWwd

.dotnet

_electron Please contribute if you find this software useful. Workspace

- For more information, visit https://www.octave.org/get-involved —

.gdbgui |' XO A_Ol == | |- |-L |-

gradle v ° I =T =2 —|—|O LrE |_H:.

= Read https://www.octave.org/bugs.html to learn how to S i A= o o — o
Workspace F x For information about changes from pIEViDM hd 7—||- ETEgl ;Egl- aAI-E E%I-P_I- EIEEE
Filter [] "'O'é'I-AOIOD:I b -|E |-.9.'6'I-AO| |-

>> %II.I_IETM— EEEAOETMEo

MName Class

Command History

 O|THOf| AL oI T HHO|/AH LA SO
LEEFHCE,

« 0 CiA| AF20| 7H5 31Tt

< > J

Cormmand History F X
.|t .
ilter
Fiter Command Window
rid ~ .
arid - « AAFHO= ojelEof st f.
wlabel("x; =20
ylabel(y); o O{7]0f| M HHOE St o
title(olot); i =X=1Yeo] k=1 Fa o]
print -dbitmap ex.bmp E'Ll- E%II. I_I = T Ml:'l--
print
help print v
print deg £xjpg vl < N
< > Camrnand Window Documentation Editor ariable Editor
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Octave A| &

- AEAI0f ZAF A2 C:\workZ X|H BTt
- File BrowserOf| A &= O] 0| &E=0{ A AFE LY.
- Matlab &&= Octave2| HEHO{0|M cd BHOE ALESIH CIAEZ| 2|X|E H

A O
g = ULt
»cd c:\work —c\work CIHIEZ|(EH)Z A E2CE HASICY,
1 o
« HHEH(Command Window)H|A HZH =
) Octave - O X
P ! Eile Edit Debug Window Help MNews
E >> ClC E || h | I:-] CurrentDirectory:‘c:‘v\"work v‘ﬂt E
>> cd c:\work i i e ;] :ﬁf ggg:sd\‘i’:ziiw -
' >> 3+ 5
' ans = 8 | /
| >> i Waorkspace (=]
"""""""""""""""""""""""""""""""""""" Filter []
Name Class Dim
double 1x1
Cornman d History [
Filter []
grid
grid
ey
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Octave A|ZE:

» Octave BHEQ AE 2

-[>>] 7|2 HEE U

- clc (clear console screen) : 2HH X| R 7|
_3_|_5 . J\AIO O|E=|o|-|:|=| AAl% 7:| AI_

T =2 -d = T

QL= CH7|AtEH — B Y

o H

> CHE H0f| U™ESHK| Y= Aldt Bit= ansgfes Hy0l| X522 ME &L
=, ans= 71 2|29 AlLH2 R E 9lO|e

File Browser = ¥ Command Window
4 =» od c:\work
. L
C: /vt LR R
= —_ n
{”E ans e
3
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¢ APRIGAFRE
Operation Symbol Example
Addition,a+b + 3+22
Subtraction,a-b - 90 -54
Multiplication,a+b * 3.14*0.85
Division,a+b /or\ 56/8 =8\56
Exponentiation, aP " 2"8
- ekl T a2 A0 AL
- L7 ALK}
>/ right division (2EZ L)  — itxol M0 Mz SYot Zat, AH AL A X0
>\ : left division (1% L)
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- #a BLIO| 0|22 JHRIE 72T A, £X|7|20] JHstn #1370 T3
- 7| HAE O RHIR 7|E 2R M 44, 314 SO IR AMS
- A SILIE KT 25 AT, ME FE HAS HED 25 US

L= —y =

A —= => namelengthm
+ #4 0|S 74 o> pemeengumax(

-CHAE2X}F T (Cost, cost, CoST, COST = MZ CIE H) ||

- X|CH 31Z2XtX| &1L, t |2 Matlab2 Octaved| M= 632 X77HK| &

-Ha 0|2 EXL AL 2E(_)O| AFR2 El StLte| T2 A ME[H, 2EXLE AE
> OctaveO| M= ‘" 2 A|&E £ QIOL} MatlabW M= E7ts.

-7/ EEHSE AEY = IO, g O|S2 HEZ AIESHK| R == Fo|0t

Ct. (gt O|E2 HE ALEO0| 7tSOILL, AFESH 20| sHHSH= 2t 2 AL S}

INE W
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AL
.+ 40| AFBH
-0 2HS X HO LA S M= =T|=2 & ArE¢lCt
> H aE DHS 10 55 DS,
> H bE THE 1 45 CHYSHCL.

_________________________________________________________________________

- A0 HeE HOH Ha0f| MEE O = 00| ArE &I

> 7| AE[0] = a, b 20| A[LH0H| AHE E|0f
a+tb&=5+4= ALEICE
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. 0j2|"olg

- MatlabO| A= A
- 48| HAO| 7156t

EE.
=

Special Variable Description
ans 75'1'1}% LIEFL = 7|2 Ha, 71 £ 200 Al Al ZatE K
ot US
pi HFE (m)
QI & = A0 £[AZfO =2 O] =X} O[SH= 717110]
°p> = £XE2 REGHK| 28 :2.2204 x 10716
inf 23l (1/0)
] 58 BHS=0 M8E= M i=j=v-1
realmin MNE = U= £A29[ + -it-xf :2.2251 x 107398
realmax MNEY 4= U= E[e] + =X} 1.7977 x 10398

Div. of Energy and Electrical Engineering, Uiduk University

2.2204e-16

' >> inf
L ans =

Inf

>> i
L ans = |
. 0.0000 + 1.0000i |
> ] ’
L ans = |
. 0.0000 + 1.0000i |
' >> realmin ’
L ans =

2.2251e-308

. >> realmax
L ans =

1.7977e+308



A3 Ar8ol= B30

o X} AI26I= HHOE0| oo Z, HE AL 80| 28| =2 SiCt
-help : &= 0| FO|LI BF 02| AIEEH S A5|= EHA
-who : I A EEQ HEE9 E52 58
-whos : H4E9| 22 5/ 37|, H|0|E| ¥ So| HHEE Z0| £

[0
A
)

] =
-clear: AHES2l M A BB E X[ FoH| FLH HE HaS HA
-pwd (print working directory)
> ¢l C|AE2|(E0)E 20 =L, >> pwd

_ : ‘ans = c:\users\user
cd (change directory) S cd o \work
> $3) Cl2 =28 B '

>> pwd
-dir: ®iM |22l Y= S | ans = c:\work
. ' >> dir
-quit: Matlab &= T
-version : i HA S =& >> version
‘ans = 5.2.0

___________________________________________________________________________________________
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Declaration

aztbi,atbj

Related Function

Description

abs(x) Magnitude of x (= a + bi) =
angle(x) Angle in radians of x (= a * bi) = tan-'(b/a)
real(x) Real partof x (=a *x bi)=a
imag(x) Imaginary partof x (=a £ bi)=Db
conj(x) Complex conjugate of x (= a + bi) = a - bi

Div. of Energy and Electrical Engineering, Uiduk University

§>> a = sqrt(3) + 1j
a = 1.7321 + 1.0000i

v

\Y4

=
|

= abs(a)
. 0000

=]
1l
N

E>> theta = angle(a)
' theta = ©.52360

E>> degree = theta * 180 / pi
' degree = 30.000

> o= real(a)

r= 1.7321
>> im = imag(a)
im= 1

________________________________________________________________________________________



Eéﬁﬁgﬁgﬂal Description
exp(x) Exponential
log(x) Natural logarithm
log10(x) Base 10 logarithm
1092(x) Base 2 Iogar(ijtir;r:eigg r:‘Ioating-point
pow2(X) 2%
sqrt(x) Square root

Div. of Energy and Electrical Engineering, Uiduk University

§>> exp(1)
Eans = 2.7183

E>> log(2)
Eans = 0.69315

5> loglo(2)

'ans = 9.30103

E>> log2(2)
Eans = 1

E>> pow2(4)
Eans = 16

E>> sgrt(3)
ans = 1.7321

_______________________________________________

In 2

Inq{ 2

In, 2



ArZtet4 (Trigonometric Functions)

Trigonometric Function Description
sin(x) Sine
cos(x) Cosine
tan(x) Tangent
csc(x) Cosecant of x = 1/ sin(x)
sec(x) Secant of x = 1/ cos(x)
cot(x) Cotangent of x = 1 / tan(x)
asin(x) Inverse sine of x = arcsin(x) = sin-1(x)
acos(x) Inverse cosine of x = arccos(x) = cos'(x)
atan(x) Inverse tangent of x = arctan(x) = tan-"(x)
sinh(x) Hyperbolic sine of x = sinh(x) = (e*—eX) /2
cosh(x) Hyperbolic cosine of x = cosh(x) = (e* + eX) / 2
tanh(x) Hyperbolic tangent of x = tanh(x) = (eX - ) / (e* + eX)
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« 2% WEAO| SIS ToHs 29| BAS 08H0f 3x2 — 5x + 1 = 09)

3 __ —bxVb?-4ac
T — — >a
-2 q, b, cOl Z Al£=S2 CH S, MatlabOl M 29| 2 AIE A ASHEE SHCY,
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Mmoo %8

« MO} : MatlabO[ M AtE0t= T2 MY E Ot
- AL MOR Elof 9IS
- ASRE AT 34 TAZ LI-01T (B4 TS LIS CHE o)

. ASRE IHY

-FE0 == 0[2| 2O0ts2 I

- HE & (command window)l|A| @& — XN&E BHHSS &XMOE MY
o NI} A4

- M0 M [File = New — New Script] & ME{SH0{ A8t
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i Octave

File Edit Debug Window Help News

(™ Iﬂ Current Directary: | C#work v % B

File Browser T X

ok w ‘t‘ ik

"'\l""'v

0E

Editor
File Edit Wiew Debug Run Help

L -2 A2 i eee

<unnamed> [

Workspace F X
Filter [J

Mame Class

£ >

Cornrmand Histary F X

Filter []

pwd ~
dir

VErsion

exit

# Octave 5.2.0, Fri Mar 20 19:3
help

cle

# Octave 5.2.0, Thu Apr 09172

£ >

1

Rl
0z
o =
{e)

N s

Current Directory: | Ci¥work

= Editor
w File Edit Wiew Debug
S _
Mew Script
Mew Function...
i Open..
Becent Editor Files
Edit Function
*  Save File
¥, Save File As...
* Close
Close All

ling: 1 col: 1 encoding: S¥STEM  eol: CRLF

Cornrand Window Docurmentation Editar Yariable Editor

Div. of Energy and Electrical Engineering, Uiduk University

Close Other Files

Frint...

Run

Ctrl+M

Ctrl+C
3

Ctrl+E

Ctrl+5

Ctrl+F4

Ctrl+P

Help




M Ihio] &

« M-file 2tM

=
B2 0IA B2 =
-mpelo|g

AS
* T 9o

- HAEZXIO| M O 0| (SHEA H|2|) IE
>> exl

exl.m

radius = input('Radius> ');

fprintf('Radius : %f.\n', radius);

area = pi * radius * 2;

fprintf('Area of the circle is %f.\n', area);

Div. of Energy and Electrical Engineering, Uiduk University

., octave - O X
File Edit Debug Window Help MNews
h D Current Directury:|C:qurk v‘ 4+ B
File Browser & % Editor @ x
Cfwork ‘! ‘?# File Edit Wiew Debug Run Help
W a2 a~ldZiteoeed
Fs
exlm el B
1 radius = input( R
2 fprintf( , radius);
Workspace 7 x 3 area = pi * radius A 7;
Filter [] 4 fprintf( , area);
Mame Class » 5
ans doubly
area doubl v
< >
Command History & =
Filter (]
exit A
# QOctave 5.2.0, Fri Mar ;
help < >

I
ce lne:'5  coli 1 |encoding: SYSTEM | eal: CRLF

# Octave 5.2.0, Thu Apr ¥
< > Command Window  Documentation  Editor ~ Wariable Editor

. octave - [m} x
File Edit Debug Window Help News
h D Current Directory: | C#hwork v‘dg i

F\\e Browser *  Cornrnand Window & X

Cifwork i a,# >> exl 2
Radius> 18

) atm Radius : 10.600000.

Area of the circle is 314.159265.
>>

Workspace ? X

Filter (]

Mame Class »

ans doubly

area doubh v

< >

Command History & =
Filter []

exit A
# Octave 5.2.0, Fri Mar {
help

cle

# Octave 5.2.0, Thu Apr ¥ | < El
< >

Command Window  Documentaion  Editor  Wariable Editor




=L A =
« M IO Z-E0|| Xt AFE L= 7[/E/SrE
Keyword / Function Meaning Example
; Suppress output radius = 5;
% Comment radius=5; % BtX|& gt

disp(variable)

Display results without identifying
variable names

disp(radius)

Control the ‘Command Window’

echo echoing of script file commands echo
input Prompt user for input radius = input(‘2tX| 2 LHSINIR> °);
pause Pause until user presses any key pause

pause(n) Pause for n seconds, then continue pause(3)

var2,.)

fprintf(format, var1,

Print msg

fprintf(‘AlAt0] 2t =2 =|}SLICE);
fprintf(‘HHXI2 2 %f IL|Ct\n’ radius);
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M Ihio] &

e EX2.m

% Calculate Area of circle using given radius

radius = input('Radius> '); % clear screen
fprintf('Radius : %f.\n', radius); % get radius
area = pi * radius " 2; % calculate area

fprintf('Area of the circle is %f.\n', area); % print result

. Ol
-9lo| RIS AMBt0], BIX|SS Q2 Hot §1o| S3i|(perimeter) S T8t
= A3 E IS FH4stal
-z E ASREDI ZM20R MBS XII510] M2t
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