sinc (R)

R
S

N
N
N

0
N NS,
AR A
NN W,

sty
NASSHAY
\\:“\\
N\

LA KA

//”)’0‘0:0
NS
", ,W’,//// 9000555,
/,l‘ IS “’.0“‘ “: X 8
)



mailto:soohyong@uu.ac.kr

Div. of Energy and Electrical Engineering, Uiduk University

i == AL

Shefa: 0] £ & (010-2521-3227), soohyong@uu.ac.kr

T8N

- MATLAB2 T7|, T X} 2| Ctefot st 200 M A E[= 2D EL|0{Z HEH0| &1
AHE5H7| HE|StK T2 2O0k0l[M 2t Qlom 1 Fehd ot Ee| ASE[0R/U=
Afefo|ct, 7| 2HQl AX|SHA 2HIS 22 HZE £ QU TALAY| LSt 2| w3k
MATLABS AFS510] ZHEHS| SHS 8 4 QIC 0]9F 20| R 83t 2318 E72 AL
oto] STt XA ZH[e Mo 2HE ZHE SHHS0| A HEL = U=
sHE gYot= Mol 2 wit=2 sBS £ ULk

T8 =1

- MATLABS| 7|2XQl A8 S = X|eiCt.

- MATLABS| 7|2 A 4tol HE HAS 2 lC},

- MATLABZ E&9I0] Jefj &4 st= 2 2 2lolrt,

- ASRE ol YT DR OHS NS WHS o3It
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Matlab A| &t

« MatlabO|2t 221217}7

- Matlab2 MatworksAte| HIZL|A AFE AHEA, SSTAH S0 M 7HE BO| AL E|
= AlAHE A0{0|LCt, [https://kr.mathworks.com/]

- MATLAB = MATrix + LABoratory MatO|2t= 207 MatrixH| A LIS H 7|2 A
QU AL HO| AHEAHMS A g = YA o LB AlAE A O|L},

- AFHLME 0| Boh= Cidot e[ ESS '—H’é* o JooZ 1EZ 7 ':._*3P71I A Lbed
o= AULCE (Matlab2 AHESHX| @t of2{¢t 2 12|ES C/C++, FORTRAN 2| ¢I0|=
TSt H U2 20| HRsiCt)

- M-fileO|2}= HEf= YHIH QI EE_'EH AO|Z M| AFEO| 7tS3HCE. &, C/C++2f
Z0| Z=2M S XYt K&t WS SEA =AY = UL

-D2 02U A0 ZAM JIER SHHUAM 2T, HE, Hl'w S2| GUI(Graphics User
Interface) T2 M S 2tMSH= 20| 7FS St

- CHst E8tA (toolbox)E2 Sl Al CHYSH 200l A 2] S 80| 7tSStLt.
> M= Xe|, A, A2, Hof, 2 E, 2ttt &

- M EE O|F 0l 4|2 A LdtH= 7|= A AHO] 7HSSILE,
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Matlab A| &t

- Matlab2q| &
- A X7t £lCt.
- Abg St o] #ick. I
S ARSE 22 WY 4
-QIE{ZE|E| WAlO| D2 BEO| T AMAIS 3 sty b2 ZatE o
st 4 Q7| DfS20j| ALO| AT},
- Lot O T B X[JHSIE = A& AL E A2t &~ U= 7| 50| 49lL.
-CMEXZ2I= 0| SCE CE M=l 52 S22AM A
-Matlabl &2 ZHEl AZ CYHO 2 H2k6t= 10| 7tOtLt, T 7P‘*°| 2io|=
22| S0| ERSHI| = SHH Matlab HH ! A2 HHHO|| [Efﬂf LHE 0| et
X|7| = St2 2 F9|5||Of BtC},
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Matlab A| &t

« Matlab2| EtH

-QIE|I2|E HAS AFZSIEZ A AMA E= T =23 QO HA| S| Mt Lz
A7 | TR0l C/C++T} 2t HIPUSH= o10{oj| H|sHA| =2|C}.

£| 2 HTOIA S HBX 2] 9 SHAY/ATY S AsE7| il XS SHAS S XSt

HSO0| BO| SFAME[QULCE,

TEQ0O|H 7|E &2 0§ HIMICE 7| & 7| X[= W ™2 OfL| X| Tt

HIAS0| (2 ONSHEE 3}7| I20]| 7}210] H|M T 0|C},

= H9|I|7f2c’>0 2O|H Hest SY9AS2 EE S10[0|LC},

O Z AME0t= EYTA T HIEX] Zghk[0] $55= Thoff | 0 QICE,

HE':' AN BISHAM AFEHO| 2l X[TH X 20| B0 AR E[= 221

A2| grAlof| H|SHH 7| XM O|LCt,

A\
_*

>
oSt

|
z
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Matlab A| &t

« Matlab 2| CH¢l

- MatlabO| 22 HA ATEQZE 1719 AT EQ|0|E2 2 Matlab?| CHoto| =
2 QU H|X3H 7|5 st Creket R A TEY o7t Exf3ict
- Matlab2 AMEE S Z A AHESI1X o= HE{7HX] 7| 5=2 2lo|E2{2| HEl =
Python 52| ZT=12|A HOZM A AIBY = A== UHEHE2 HEW7 AL,
MatlabX & ELo| AT EQ0{ 2 A Matlabz} H[X5H| AFEE2 S/WE SR ST},
-xZ2 21 0] (R &)
> Python 2t0|E2{2| (SymPy, Numpy) : Tto[}d T2 2l A E 2|5t 5L, 1tel, 3e& A4t
20| E2{2| (OFF 2 7|52 X Z2¢tCt.)
> Julia T2 321 0| : Matlabz} H|26HA s HAI S C
2H HO{O|H £ CEoH Of 2 WL, G Of&! X 7] JHE HHF O]},
- 22 2T E0f 17|
> Scilab, Octave : & Ct Matlab2} SAISHA| AtEE &= QUCH HE/HEH HMZ 7
Matlabzt FAFSHA| ArEE &~ QUL CHEE Scilab ECf Octav ol = He
Ol AAAS AFESIE 2 OctaveZt 27X CHOE SOj|AM 72 S 2t Mo FHOLIEZ CHEE 9
L SUSHA ALE S £ UL,

[
—_

—

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

« Octave

- GNUZHEHO| M THE £X|SHM 8 &

- 72X O 2 Matlabt St 2H
Oz £ILC},

- Gnuplot 2| J2 %Ef HAASHAM B, J2)| T, XIE 5 A
ST HHO=Z Z2 LI S2 oS £ ULt (CF2H 2ol XpA|et M- dt
HH2 Matlabzf CtA *f0|7f “HC})

- MatlabO| A 2T ER|HZ %[Nt S0 B2 FAHE of7| MZ20]|, Octavel| = %
= Matlab0i| HISHA| =2|LC}.

ERNZE =1Lt 2 E AHE0| 7}SCtLE
MR*FE oF S/Wof| 2J=35tH CHE 32of| HEO]

ru|o I=I

« Octave AtE 0|R
- A2 AT EQ 0|22 oM MX|S] =2 Stuo| AHMU M= AHR0| 745 5L,
01|*/§$ =0| 0|92 FI0f M= IF2 FOHSHA| AL 5F0{0F BiT}.
- [MEtM 2Zst= SHME0| HEZ A& 517| QISHM A2 4= IO B Z OctaveE
MX|5H0] AFRSICE (X5 A& A|ZH0f| Matlabt OctaveS H|msHHA A& o H)
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Octave AlX]

- Octave & X| &t
- Z2H|O|X] [http://www.gnu.org/software/octave/]0l &
-CHR2EEE 22511, WindowsE MBIt 20| 1= HEO

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

Div. of Energy and Electrical Engineering, Uiduk University
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Octave

X[ otCh

2= ot 20| 7|22 = MEEHTICHZ [Next|E S A

) 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

) 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

< Back

Div. of Energy and Electrical Engineering, Uiduk University
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A=
= L

£ 2 St HO| LEEHIT,

) 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

Div. of Energy and Electrical Engineering, Uiduk University




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_'llial (%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 @7 X For information about changes from pIEViDM hd 7—||- ﬁ—rggl ;Egl- aAI-E E%I-P_I- EIEEE
Filter (] "‘0'c'>‘I-AOIO|:|:| hud| -IE |._9_'c'>'I-AOI |-

>> %lI.I_IE_I_M— EEEAOETME.

MName Class

Command History

« O|TO|| AL St T HHO|/AHLHAI SO
LIEFHCE,

« 0| CiA| AF20| 7H5 5t

< > J

Cormmand History F X
firer Command Window
rid - .
arid - « AAFHO= ojelEof st f.
abecy « O§7]0l|lA HHOE LSt =
titleColot); 235lo|st A o]
print -dbitmap ex.bmp EJ'I- E%II- I_I = T Ml:'l-o
print
help print v
print deg £xjpg vl < N
< > Command Window Documentation Editor ariable Editor

Div. of Energy and Electricarengmeernmg, utauk Umversity @



Octave A%

. Aol Zrejgele

O 1 -

C:\work2 X|&siC},

- File Browser0| X &= 0]0f| =01 A AtE B,

- Matlab == Octave?| BHOO|AM cd BEHE AIESIH CIEEE| 2[X| & H

HokE A O||:|-

o= T

»cd c:\work —c\workC|[HEZ|(EH)Z2

HxHol 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 %:)Iél-(command 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 " -
' >> cd c:\work N
' >> 3 +5 oim
ians = 8 e | ,
i >> Comman d History (=]
'L ________________________________________________________ Filter [
grid
grid
ook

Div. of Energy and Electrical Engineering, Uiduk University
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Octave A%

« Octave HHEO| AE HHH
-[>>] 7|27 BHOE " £ A= 7| MEl2t= A2 LElC
- [>>] 7|27} LIEfLIH Qo] HH =
-clc: clearscreen9 2 stHE X|R=H
4 0ll= 2 20| fet0) 712

X|H "e|=ICt
-3+5: A2 YHSIH =4S A| AT
> LCHE Ha0| LS| = 71I’.“_* Z1t= ansetes Ha 0| Ais L 2 K& EICE
%, ans= ZH& 2| 22| A AZAE o|OfstCt,
File Browser = ® Command Window
A weork o ‘t :’rﬁ :::i ET;:RWDI]{
E o ans = 8

>
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- Matlabs ArSoHH 7| M4 2] G=0]| 7HSOIH, 71 ZHEret AU MO =2 A
A SIS & £ QILt,
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

- GOl T2 2 AHO{Qf HXSHA| TSt7 (2 7| = =5t 720l +, - & OIS AIE
ot4, &ot7|2t Lis7|= *, [ 2 Ar8Slr},

- S0|5t7| MatlabOli M= LEFMQI L7221 / 7|2 20| \ 7|25 ArE5H7| = of=H| /
7|2 = right division 0|21 3111 \= REZRC| {2 AZFOE LIFE= LIxdE ¢
ol left divisionO|2t 11 oFC}, UHIX Ol =XtO| HR0|= = AT =2[5tH Z1t= X}
0|7} glol, HE HAO| A XtO| 7} LS}
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- Lf59| Aits Wefoll 2 == StAL.

-HX +, -, %, [ = C A0 A ALESHH

210| O[3li7} & Z40|Ct.

- 21Z L= A(left division)2| A0 56 /81t 8\ 56
o Zut7t St AS =QISI = TICH,

- H&X|& (exponentiation) Q! * HAF2 C ANYIA =
AUX[ZF MatlabOllA= X|235HH FORTRAN ¢1012| &

P **o| HAMXIZE X[ & SHC},
>2%8 =>28
-EACIAI] 25() = HAMe LM E HESH= 8
T2 MEELH REZ Ol & 71X 825 H|usl H
T = SHAL
o HZA = otHE HASHAM 2HHM[ZE 0| 2ot
XN|=9StC},

Div. of Energy and Electrical Engineering, Uiduk University

HAALKIO| O 2 H

>> 3 + 22
ans = 25
' >> 90 - 54
Eans = 36

'>> 3.14 * 0.85

Eans = 2.6690
§>> 56 / 8
Eans = 7

§>> 8 \ 56
Eans = 7

>> 2178

Eans = 256

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

>> (1.043 + 2.01) * 372
L ans = 27.477

____________________________________________________________________
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A

« Hzx(variable)z2t?
-HEE=GLLIC| O|E2 7K = 7|AHAZRM £X[E 79 4~ U2,
ULL 7|HEl HEE= O XM 2 7|HEl =X2EM £A St S =
- MatlabO| &= =X} SLEHAZE}: scalar)E 7|9 &
st A o}
= T A .

H1
20
K
1=
AH
n
rir
=
g
1[0
=
0z}

° ﬁ_JI\_ Ol% _H.E! Zisniﬂ.eégngthﬂ.a}:i]
- EHi—E—ﬂ‘% ‘_I'I'HE:l_ﬂ'El' e

> Cost, cost, CoST, COST = A2 C}E H40| 0| F0|LC},
- X|CH 312X7HX| & 2tCt. T, X2 Matlab2t Octaved| = 632 X77HX| & 2tLt.
> & 112 namelengthname() g+E s&stH %[0} 7t5%F Z0|E & += UL
- Ha 0|22 XL, AL BE(L)0| AHEEl StLe| B2 A M E|H, EXHE A|ZISHOF ot
Ct CHE 7|2 = A8 4= Q1L
> Octaved|ME ' 2 AZFE = QUCEH (MatlabOll A& QHEICEH)
-7 |HEE HEE AMEY £ glCH, & 0|2 H=E AMESHK| =S F|TICt,
> o 0|82 HEE AT E L, AT 20| siYst= 22 AL SHK| 2Bt
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- A0 A2 M OB a0 KEE O]

> 7|AE|0 A= a, b 240] A|AH0l| AFE =[O
atbes 5+4§74|*._5._|Ef.
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H{ A
i |
X Ol EHEHS A=
- O|2[Ho| =l EETI HLS
- — =) Ol EHgo A= (@)
MatlabOll A= A|2Fe wh Of2] "o = SEet He50| UL 0
2 A2 HEFO| 7k55tLt HE 20l|l= &2 20|17} AKX B2 7HS0
otX| &= 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 (77:) i ans =
.F
OB & 4+ AOIS A AZLOR Ol RAOIBIZ 7t | s 1"
°ps 0] QU= 2XHSS PEGHX| R3F:2.2204 x 10716 ans =
) N | ©0.0000 + 1.0000i
inf 2ot (1/0) L >>
— | ans =
] ol E BStEH MEEE g i=j=v-1 | 0.0000 + 1.0000i
| >> realmin
realmin MNEe = U= £ A + 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

- O]2| FelEl 719 =

- 7|9/ E (keyword) 2t MatlabOllM £
El AALCL
= T HA .

- 20| ZEOME XM= BR MO ELE ALEE= BEO 7 IR E0|CY,

- MatlabXl Octavel| 2 0|2| Ho|&l 7|RIEJF =3 CiELE HHEZN E2 AS2 S
S0|B2Z of2lje] Z|¥ EE EHA 2o 2 A},

- 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

Ed| endZ AZEE|= 7|YES2 MatlabUlM AL SH=E AKX EH end 2 CHAE 4 QUL

0z

of BHHZ AL EEEZE HEO| 0|FLE AL
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— L
o|5]= HHYO

~who: 87| ALRZQI HASo| 222 5

=4S}

-whos: H=2| 25581 37|, 0|O|H &
So| HHE 20| =HotLt,

-clear: A2 &0l H4E X|RLCH HEEHE
X|™SHK| oM D E HAE X { ot}

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
Ftal 2(=) dALX ¥e g = HaYLIth
i >> b
B -
= 6
>> clear

__________________________________________________________________________________________________



A3 Ar8ot= B30

- Of2fle] 330 SO0|A pwd, cd S2 A=

. . —_ L s> pwd

Al--g_ol-EE I:I|_I-EA| 9! OlE% Ol_l-El'. anspz cituselzs\user'
-pwd (print working directory) 2P ok

> oixl CIHER|(EH)E 2o &L > dir
- cd (change directory) ams=s2e

> oiX|| C|el E2| = H A}, [ Octave 23 Z1}]
~-dir: ¢Xjj C|EL|Q MU =S H =L}, pd """"""""""""""""""""""""""""""""""""""""""
-quit: Matlab& Z =2t eyt

. - o P >> pwd
-version : 8x HA S =2}, ?’-’i:;k
5> dir

| >> version

ans =

i 8.6.0.267246 (R2@15b)
o>

___________________________________________________________________________________________
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