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- MATLAB2 ® 7|, MX} 2| CtFol 25 2O00j[A AIEE|l= AZEYHE HEMHO| =
I.

AFESH7| He|otq B2 Z0F0[A] 2
SEHOICH Z|=X el #=XIsHY =X

— 1 L—- T

B 91001 1 A8l o o) 2 Z5l0jele

o\ T IAHIO| £8tE 2R 3t

MATLABS A&t ZtEHS| i & +& : =
S0 SIS 2A134 Sxo} HlshAof Betel 2RIS sS04 SFY 4 2t
Saig stoket oo £ unt2e 2ES £11 L
AU 2E

- MATLABS| 7| 250l ALBHS SX|tLt,

- MATLAB| 7|5 1A 843 o1 AbS oI3IL},

- MATLABS 2835}0] J2{I Zhifot S o3It

- A E IjQlo| I T T2 IS A WS ofBic)
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Matlab A| &t

 MatlabO|Zt £SI217}7

- Matlab2 MatworksAte| HIZ LA HARE HOHZE A, SSTA S0l A 715 B0 AL E]
= AlAHE A0{0|LCt, [https://kr.mathworks.com/]

- MATLAB = MATrix + LABoratory : MatO|2f= 807} Matrix0l| A LI} 2H 7| 2H
Ol AL HO| HAEHALMS 2alA & = A o 2E | ALHE AH0{0]LCF.

- HHHMS 0[85t= LYot Y1 E|ESSS LG JICE=E 15 = 7HEHSHA| ALt
= ULt (MatlabS AFEoHX| 911 O|2{gt @ 12| &2 C/C++, FORTRAN S2| 10| =
T H B2 30| ZQBICY)

- M-fileO|2t= HE = YEEQI T2 2 HO{ = A

1[0

1O

| At

00

O| 7} s6tCt. &, C/C++t

A
1 L
20| T2 IS AMSI XAt AS S =AY = UL
-T2 AN EN AR SFoM O, HE, Hi'F S2| GUI(Graphics User

Interface) T2 12 S XM SH= 20| 7} 6},

- CtFot E8FA (toolbox) =2 Eoli A CHYeH 20F0| A Q] 280| 7ts5tLt.
> Mo ME|, EAISE, AN, M, MH, 2tst S

- =2 O|R0 Tl A2 A|ASHE 7| A|[4AHO| 746t
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Matlab A| &t

- Matlabe| &H

- A X| 7t £t

- Abg St o] #ick. I
SRS A HE 4

-QIE{Za|E| WAlO| D2 Weof i AMAIS 3t stel b2 ZatE ol
5 4 7| TR0l AHRO| Lt

-Chekol Jej X & X|AstE = A|A Bt S A 2fete &~ U= 7[S0| S46}LF

-CMEX2l= 0| 8§22 CE =l et52 S22M A Y £~ I,

- Matlab2 2 M El AEZ CHO 2 H2l6= 20| 7Hs6tLt. T, F7HA el 2foje
2i2| 50| ERol7|= 5tH Matlab & S Amade] HA| e L 0| Eet
X|7| = St2 2 F9|5||Of BtC},

22U AR Q| B E 412 HO|0fAM XS Hot
@)
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Matlab A| &t

« Matlab?| &t&
-QIE{Za|E] WAIS ALS

1

oL = ALHA o=

S D202 9OoBA sHAS Tt
MeHs7| 20 C/C++Tt 22 HIRABH= RA0{0]| HIBHA 2|C
> X2 HEOAM= EEXNE| 2 ol Af/Anrd = ddshy| 20| M3 siAde i E Melstn=
A 450| Bo| eFaE|ULE.
- QI8 ATE0{0|H 7| QB2 U4 HIML. 7|2 17| X| = 4 T OfL|X ot
2tzto| SHASO| I}2 TS E 57| H20i| 742 0] B Ho|Lt,
> 282 7|2 M7F|X[7 2602HH0|H HRot EASE2 E & FOHO|LCE.
> uUFE2 J|EXOE AESt= SEA T RIMK| IR0 $552 THof = 11 QT
-CH2 T2 J2D Q1010 H[sHA] AFRHO| £X|H, £| 0] HO| ABE|= T2
2 olof 2

Ao A0 H|otH 7| =X O|Lt.
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Matlab A| &t

- Matlab 2| CH¢!

- MatlabO| 232 A|A AT EQ 2 1719 AL EQ|0{0|EZ Matlab2l Cioto] &
= A= H|=xTt 7| SS ot= LYot &5 AT EQO{7 =XTHCt,

- Matlab2 AFE O = A AFESILXL Sl= 02| 7HX| 7|Ss&2 2io|Ee 2| HEll=
Python 38| Z202Y HHEA A ALY = JEE TISHE2 FEN7F AU,
MatlabX 2 HEo| AT EQ {2 A Matlabz} H|Z8HA| AF2=EL2 S/WE =X stC},

-T2 Aol (RE)
> Python 2t0|E22{2| (SymPy, Numpy) : TO|\ TZ2 32 A E |5t 3, ntst, SHE ALt

2t0|E2{2| (OtF %2 7|52 M3 ¢tCt.)
> Julia T2 J2U A0 : Matlab2}t H|28HAH SHHEHA G C
H HAO{O|H £ = £SO =L} T, oF2] &7 7 e O|CY,

-B22 ATEQ N If7|X|

> Scilab, Octave : & C} Matlabzt FAISHA| At S 4= QUCH HIE /HH HMZ 7
Matlabz} RAFSHA| AL 4= QUCE CH2F Scilab 2Ef Octav °

=

o o O
% A|AFAIS AFSBID R Octavert Gi2{7}x| chot ZollA 75 S8 0| HojLtD 2 tig &)
S Solspf Algst 4 girt.

[
—_

D
Al
ot =
Q
d
Q
(on
H
X
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Octave A%

 Octave
- GNUZXHEHO| A BHE K|S ME ATEQHE S=5Lt 22 E AF20| 7t5SLL}.
- 7|28 0= MatlabZl SYot FHE AFESIE 2 o S/WOi| 2l=351HH CHE 320f M Z0|
Ot &L},
- Gnuplot 59| 12z E3t HASHA E, J2j I, XAE S 0HE £ O M Matlabat
E°'°+ HHO|ZE Z2 e T S2 S £ QULC}. (C2H 2ol XiM|et MA vf

2 Matlabzt Ef* XFO| 7} LiC})
- MatlabOI AME AZELHZE £|Het 0| B2 FAHE S| ti=0], Octavel| =3 £
== Matlaboi| H|3H A =2|LC.

« Octave AE 0|R
- A2 ATEQOO|E 2 FOlsi A AX[o] &2 St o A A0 M= AFEO| 7}SOtL,
01|*/§$ S| 0|]RE FA= 2 -_r“JHOHH AFE 60 OF BHC}
- 2t 2dot= S0 EE 2 A5 3 ot7] QISHM AIEY £+ /OB = OctaveE
MX|Sto] AP SICE (25 M E A|ZH0| Matlab2t OctaveE H|wstHM AEE o H)
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Octave AlX]

- Octave & X| gt
- Z2H|0|X| [http://www.gnu.org/software/octave/]H| &%
-CHR2EEE 2254, WindowsE MEfeh 20i| 212 HX0|

o — e el |
I _ o x - o x
— ¥ GNU Octave x  + € GNU Octave

<« C @ F°| 2# | gnu.org/software/octave/ g O as= < c O

™) GNU Octave About Donate Download Get Involved News Support/Help  Docs GNU Octave

(; G N U OCtaVE Source GNUI/Linux macOS BSD

1 Scientific Programming Language Windows | |
« Powerful mathematics-oriented syntax with built-in plotting -
and visualization tools
+ Free software, runs on GNU/Linux, macOS, BSD, and Windows Note: All installers below bundle several Octave Forge packages so they don't have to be installed
« Drop-in compatible with many Matlab scripts separately. After installation type pka | ist o list them. Read more:

Windows-64 (recommended)

_1-wé4-installer.exe (~ 300 MB) [signature
0. 1-Wo4 72 (~ 500 MB) [signature]
0_1-w64.2ip (~ 530 MB) [signature]

Windows-32 (old computers)

1

Syntax Examples o octave

o octa

0_1-w32-installer.exe (~ 275 MB) [signature’
O 1-Wi2.7z (- 258 MB) [olgnature]
_1-w32.7ip (~ 447 MB) [signature]

The Octave syntax is largely compatible with Matlab. The Octave interpreter can be run in GUI mode, as a console, or invoked as part

of a shell script. More Octave examples can be found in the wiki. Windows-64 (64-bit linear algebra for large data)

Unless your computer has more than ~32GB of memary and you need 1o solve linear algebra problems

Solve systems of equations with linear b=1[4 9 2] # colum veotor with arrays containing more than ~2 billion elements, this version will offer no advantage over the
algebra operations on vectors and h=[345% recommended Windows-&4 version above.
matrices. T3
35481 ° 0_1-w64-64-installer.exe (~ 286 MB) [signature]
x=hWb  #Solve the aystam Ar = b o 0_1-w64-64.72 (~ 279 MB) [signature]

_1-wé4-64.zip (~ 490 MB) [signature]
Visualize data with high-level plot 0 # Create an evenly-spaced revtor from —10,. 10

commands in 2D and 3D. #y is also a vector All Windows binaries with corresponding source code can be downloaded from

https://ftpmirror.gnu.org/octave/windows/.
title ("Sinple 2-0 Plot ')
xlabel ("' ]
vlabel ("sin (x)"):

amps0

Octave Forge
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PNkl

) GNU Octave

B Welcome to GNU Octave Setup
It iz recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your

Setup will guide you through the installation of GNU Octave.

Choose options for installing

22 Aot 20| 7|22 = MEHE[MZICHZ [Next| & =2 A

) GNU Octave
o License Agreement

FPlease review the license terms before installing GMNU Octave.

Press Page Down to see the rest of the agreement.

| GMU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for
software and other kinds of works,

The source code for Octave is freely redistributable under the terms of the GNU General
Public License (GPL) as published by the Free Software Foundation.

computer,
O el
- Click Next to continue,
) GNU Octave - X
o Install Options

Install for all users
reate desktop shortcuts
Register .m file type with Octave

BLAS library implementation: OperBLAS o

GhHU Ockave

< Back

Cancel

GhHU Ockave
) GNU Octave -
| Choose Install Location

Choose the folder in which to install GNU Octave.

Setup will install GNU Octave in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 1.7 GB
Space available: 576.5 GB

GhHU Ockave
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£ 2 St HO| LEEHT],

) GNU Octave —

| Installing
Please wait while GNU Octave is being installed.

Extract: oct-group.h

GhU Ockave

(_', Octave

Eile Edit Debug Window Help News

(w50

Current Directory: | C:UzersWlser

ER

< Back Mext = Cancel

) GNU Octave —

Completing GNU Octave Setup

GMU Octave has been installed on your computer.

Click Finish to dose Setup.

Show Readme

File Browser & % Command Window
% GNUO Octave, wersion 5.2.0
. 5 9 ’
C:fUsers/User * %)% Copyrignt (C) 2020 John W. Eaton and others.
0= | This is free software; see the source code for copving conditions.
= There is ABSOLUTELY NO WARRANTY; not even for MERCHANTABILITY or
android FITHESS FOR A PARTICULAR PURPOSE. For details, type 'warranty'.
AndreidStudie3.3
config Octave was configured for "xB8é_€4-wé4-mingw32".
Sl Bdditional information about Octave is available at https://wwWw.octave.org.
dotnet
electron Please contribute if vou find this software useful.
gdbaui For more information, visit https://www.octave.org/get-involwved.html
gradle hd Read https://www.octave.org/bugs.html to learn how to submit bug reports.
Warkspace & x For information about changes from previous versions, type 'news'.
Filter
o >>
MName Class
< >
Command History F X
Filter (]
grid ~
grid
xlabel(x);
ylabel('y');
title('olot?);
print -dbitmap ex.bmp
print
help print
rint -djpg ex.
?h Jp% Jrg vl ¢
S 2 Command Window — Documentation  Bditar  Variable Editor

< Back Cancel
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Octave ¢}H

€ 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%

. Aol Trigee

O 1 -

C:\work2 X|&sIC},

- File Browser0i| X &= 0] 0f| 20 A AtEBELF,

- Matlab == Octave?| BHOMO|A cd BEHE AHESIH CIEEE| #[X| & H

HokE A O||:|-

o= T

»cd c:\work —c\workC|[HEZ|(EH)Z2

sxhol BriS

HE

ﬁ%

Ct.

3 >> cd c:
b, 4
\’“& L =» 345
ans = §

tory: | Citwork

Comrmand Window
c:\work

{_ Octave
File  Edi ebu Window Help MNews
i %I Eo:liol-(com mand WIndOW)O-I|A-| F_ EL—:D JQDW Cut're:tDiP:ec
D:I E O_l I FiI:aEroorwser F o=
o o:l :| Cif I_k
>> clc o n
' >> cd c:\work N
' >> 3 +5 oim
ians = 8 e | ,
i >> Comman d History (=]
'L ________________________________________________________ Filter [
grid
grid
ook
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Octave A%

e Octave HEEO| AtZ HItH
-[>>] 7127t HHO E S £ = 7| MEl2t= AS LEICt
-[>>] 7|= 7} LIEFLIH Qto|

==
-clc: clear screen® =2 stHE X2 &
>+ 0ll= 24k 20| 4et0) 712

X|H "e|=ICt
-3+5: A S AUHSHH A4S A|AFSICE
> LCHE Ha0f| IE01X| = 71I’.“_r A1dl= ansetes H0| Ais e 2 M EHEIC}
%, ans= ZH& 2| 22| A AZALE o|OfstCt,
File Browser = ® Command Window
A weork o ‘t :’rﬁ :::i ET;:RWDI]{
E o ans = 8

>
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- Matlab= ArE0IH A|LhA9] 2i=0| 7tSoIH, 71 ZHoret AU O = A
A ALE & 5 UL
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

- QPN ol T2 a3 A0{Qf HXSHA| TSt |2t 7| = =5t 720l +, - & OIS AIE
o4, ot7 (e Li7|= *, [ 2 ArE%tLC}

- £0[5tA| MatlabOl| A= E2HA QI L7 2 2ol \ 7|2 S AESH7| = Sh=C| /
7|= = right division O[2f 1 ot 1 \= 2 E S AZOZ LIsE LidE £
ol left divisionO[2f11 SFCt, HHAQI = Ol= &AM 2F F=2|5HH A1t= X}
0|7} i, ZE AL A XtO| 7} i/ detC
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Ct52l Ait= Metsl 2= ofAt,

./ = C ANO|| A AFESIH

0| o|sl{ 7t 2 Zdo|C}.

- 2% L M(left division)2| &
ol ZIPJ} =St 7S stolSHE £ SIC}

HALS

—_ -

HAALXIO| O 2 H
20| 56/81t8\56

C AHolA =
X|25HH FORTRAN ¢10{9| &
o| HAXIE X| &S},

>2°8 =>28

- H&X|&= (exponentiation) 2! »
AUX[2t MatlabU| M=

O **x0O

A X{of A 2hA| =0l &

Div. of Energy and Electrical Engineering, Uiduk University

>> 3 + 22
ans = 25
' >> 90 - 54

Eans = 36

>>3.14 * 0.85
. ans = 2.6690

§>> 56 / 8

Eans = 7
§>> 8 \ 56
Eans = 7
5> 2~ 8

Eans = 256

>> ((1.043 + 2.01) * 3)~2
. ans = 83.887

>> (1.043 + 2.01) * 372
Eans = 27.477

____________________________________________________________________
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A

« H2x(variable)2t?
-HAESHLC| O|E2 7HX| = 7|9 EAEM £X|E 7|9 &= O,
UCE 7|9 =l He= O X2 7| El =Xt2EM £4 St & =

- MatlabOllA| = ==Xt StLHAZ 2} scalar)E 7|19e = 0, HIE L= HiE S ME
st A OIC}
= T AA .
° ﬁ_JI\_ Ol% _H.E! »» namelengthmax ()
ans = &3
- EHi—E—Xf% ‘_I'I'HE:I_Q'El' e

> Cost, cost, CoST, COST = A2 C}E H40| 0| F0|LC},
- X|CH 312X7HX| & 2tCt. T, X2 Matlab2t Octaved| = 632Xt X| & 2tCt.
> & 112 namelengthname() &+E s&stH %[0} 7152 Z0|E & += ULt
- H4 0|22 XL, AL BE(L) 0| AH2El StLe| B2 A M E|H, EXHE A|ZFSHOF ot
Ct CHE 7|2 = A8 4= Q1L
> Octaved|ME ' 2 A|ZFe = QUCEH (MatlabOll A& QHEICEH)
-7 EE HEE MEY £ glCH, & 0|2 H=E ALESHK| =S Fo|TICt,
> o 0|82 HEE AT E L, ALESH 20| siYste &2 AL SHK| 2Bt
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.+ 40| AFBH
X

-H0| 22 X Ho 1A 2 M= = 7|2 E ATt
>4 aE BT 55 T BL, e
' >> a =5
>Hp bE RS0 45 CHY L} a =
>> b =4
b -
4

- A0l H4S OB w40 HEE|O] s 20| AFBEICE

sfe}
> 7|2 E|0] A= a, b 240 AHlAtol| AFR |0 >>a+b

a+b = 5+42 A AEICH ans =
:>> a*b

ans =

20
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B A
i |
X Ol EHEHS A=
- O|2[Ho|=l EESI HLS
- — =) Ol EHgo A = (@)
MatlabOll A= A|2Fe wh Of2] "o = SEet He50| QUL 0
2 A HEFO| 7t55tLt, HE 20l|l= #a2le| 20|17} AKX 22 7150
otA| &= ok},
>> pi
ans =
Special Variable Description , 3.1416
HIS LIS 7|2 2, 718 2|20 AAHE At | ans o
ans £ NEotL US | 2.2204e-16
) - | >> inf
pi _OL'IZISE (T[) i ans =
.F
OB & 4+ A0S AAZLOR Ol RA OS2 Pt | s 1"
°ps 0] QU= 2XHS S PEGHX| R8F:2.2204 x 10716 ans =
) N | ©0.0000 + 1.0000i
inf 2ot (1/0) >
— | ans =
] ol E BStEH MEEE g i=j=v-1 | 0.0000 + 1.0000i
| >> realmin
realmin MNEe = Je £ A0 + X} 2.2251 x 107308 | ans =
| 2.2251e-308
realmax NEg = A= Hoiel + =Xt 1.7977 x 1038 ;;S'“falmax

Div. of Energy and Electrical Engineering, Uiduk University
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A

- Oj2| ol 7|/ E

- 7|} E(keyword) 2t MatlabOl|A| EEot HHOE AIEE|EE H42| 0|SCE ALE
L=

AL B
= o+ BlC

-20| T2 S MGt AL M ECE AL = HHO 7T CHEE0]LCE
- Matlab2} Octave?l| < 0|2 Ho|=l 7| EVI =2 CIELL MHZE} 22 AS2 &
E0|E 2 of2fe| 7|1} EE EHA FES H XA},

- Matlab keywords

» break, case, catch, classdef, continue, do, else, elseif, end, for, function, global, if,
otherwise, parfor, persistent, return, spmd, switch

- Octave keywords

>__FILE__, __ LINE__, break, case, catch, classdef, continue, do, else, elseif, end,
end_try_catch, end_unwind_protect, endclassdef, endenumeration, endevents,
endfor, endfunction, endif, endmethods, endparfor, endproperties, endswitch,
endwhile, enumeration, events, for, function, global, if, methods, otherwise, parfor,
persistent, properties, return, switch, try, until, unwind_protect,
unwind_protect_cleanup, while

E5| endZ AZ L= 7Y ESS MatlabOl|M AL 8= AXME end 2 CHAIE 4 QUL
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— L
o|5]= HHYO

~who: 8T ALRZQI HaSo| 222 5

=kl

-whos: He=2| 25 81 37|, 0|O|H &
So| HHE 20| =HotLt,

-clear: A2 501 HA4E X|RLCH HLEHE
X|™SHK| oM D E HAE X {otC}

Div. of Energy and Electrical Engineering, Uiduk University

\ >> help cos
' COS Cosine of argument in radians.
cos(X) is the cosine of the elements of X.

See also acos, cosd.
ce. (A

>> whos i
Name Size Bytes Class Attributes !
a 1x1 8 double
b 1x1 8 double
| >> clear a
i >> a
Ctal 2(=) dALX e g = HaYLIth
i >> b
B -
= 6
>> clear

__________________________________________________________________________________________________



A3 Ar8ol= B30

- Of2fle] E SO0|M pwd, cd S2 A=

. . —_ L s> pwd

Al"g'C)l'EE I:I|_I-EA| g! OlE% Ol_l-El'. ansp; cituselzs\user'
-pwd (print working directory) 2P ok

> oixl CIHER|(EH)E 2o &L > dir
- cd (change directory) ams=s20

> x|l C|2l E2|E HASIC, [ Octave 28 Zi3]
~-dir: X CIHEE| e YU =S H =L}, pd """""""""""""""""""""""""""""""""""""""""""
- quit: Matlab& Z =2t eyt

. - o P >> pwd
-version : IX HA S =25t} i”.’i:;k
5> dir

| >> version

ans =

i 8.6.0.267246 (R2@15b)
>

___________________________________________________________________________________________
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- Or2e| BtH|E = £ 2HH[E AfO|EE SdliA HZ=5i2}.
- kK= AFO|E : http://energy.uu.ac.kr/report

1. p. 159 HUC = =M LIE= A A5t 1 Zut ot H = At X

5x3 —2.3x% 4+ 3x —10
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