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21 13]A] 175 V8, X|24 3810 24 18] 12
SHQIAAHOIE | 20% |- AAIZHSO| HOJSIK| 62 AlO] 1 2
| A9 AlZHE 1/32 XHEMSHE A F SR Halgt
o
- o | T@;‘?’H ;lzi?_l AT} Skt 0| of) HEE 0|2
— sy | MATLABE Ol¢tol ToHIE Ci2 el Olofet B8 Ol
/17| Al 8 T}
. 0|2 212 I AlBS S4A Z0{Z SHE s12E S210| o] |
) Eolx| 17}
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Matlab A| &t

» MatlabO|Zt 22121717 (#1)
- Matlab2 MatworksAte| HIFL|Z AFE HAHZ A, A E0j[A 7FE B0l
AEE|= A A8 A O|Lt, [https://kr.mathworks.com/]
- MATLAB = MATrix + LABoratory : MatO|2t= 207t Matrix0| Al LI2tSH
7280l AAErHO| HEAMZ &A= JUA| o B Q| AlAE AHOO|LC},
-HHAMZ 0| 2Sl= LYot Y2 [ES2 LHESIL JQo D= 152 ZHCSH
ALkt 2~ QUL (Matlab2 AFESHX| 10 o2t Y1 2|ES C/C++,
FORTRAN S92 10| 2 stz ™ B2 L 210| LR S|C})
- M-fileO|2t= EH = P& QI T =T 2f
C/C++1} 20| T2 IS XA 510

tsoltt. &,
|.
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https://kr.mathworks.com/

VEWELS AI’E.*

- oi5t{™ E's*
- M—fiIeO El’E =

C/C++1f Zo| =2 =H
-T2 02U HO{=E A 2

S 2l HAHZ MO AHEO| 7HSSIHEL. 5,
KEAISHO] FES 242 EaiA] 23St 4 Qlr
M i, HE, Ml S| GUI (Graphics
H = 710| 7psBtL}
-Cret 29 A(toolbox) S & SdliAl Cret 200l A2 3&0| 7+s3tct.
> HZ x|, SAE, SEXE, A d, 2t

-dE=E O|FUHE 43 I&&E |2 A|4t0] 7HSStC.

<2 [
=
O_I_
l.°l
1
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Matlab A| &t

- Matlab2q| &
- A X7t £lCt.
- AHg St o] #iCk. I
S ARSE 22 WY 4
-QIE{Ia|E| HAO| D2 HaO| Ei AAAIS 3 5 BtY b2 AIHS B
ot 4 97| 20| ALRO| Lt
- ot O B X[JHStE =2 A& ALE AlZ=etet =~ U= 7| 50| 40lL.
-CMEX2t= 0| 2L = CE A=l g4-=2 Se(M AFEY £ ULt
-Matlabl &2 EMEl AS CYHO 2 Hekst= 0| 7tsotet, B, F=71A el 2toj8
22| SO| ERot7| = StH Matlab 7 & Ao 2] HEO]| 2} LfZ 0| et
X|7| = st2 2 F2|3l|Of BtC},
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Matlab A| &t

« Matlab?| &tH
-QIE{IRE] WAIS AFRSIOR A\MA e T2 OHS 2OBIN sAIS C}S

25| T =20 C/C++at 22 Ao SH= Ho{0]| H|SH A =2|C}.
22 HE M= BN 8l off /A nY = Adsh7| MiZ0 A3 siMe ME wMelstas

A\
_*

Al Ms0| Bio| AL ULCE,

- A2 ATES|0{0|0] 7| Y22 U4 HIMCE, 7|2 I§7| K| & & TS OfL|X|at
2t7to| SHIASO| M2 TONLE 2 67| Tj20) 742{0] H|# HO|L}
>AUE2 7|2 7| X|7F 2600 0|H E Rt EUtA S 2 HE SO00]LC},
> U E2 |EHMOE ALEoE SEFA T RIK| ZetE| 0 $552 Tof |10 QUL

-CHe e Hofoll HIshAl AHRHO| 1|8t £|20] 20| ALREs T2
2 Qo= A ] uralof H| 8} 7| £={o|Ct,
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Matlab A| &t

« Matlab 2| CHOE
- Matlab0| S3t2 A
= A=zt 7S
- Matlab2 A2 &S
Python S| ZZ 12 HAHZM A AES = UALE US0HE2 FERTH UL,
MatlabX & o] AT EQHZ A Matlabxt H|X6HA| A= S/WE =X{SICE,
-T2 Ao (RE)

HZE 17t AZLEQ0|EZ Matlabll CHoHo| &
= stEg AT EQ {7} =X SHLY,
E M A5 X} St 2 7HX] 7| SS2 2lo|HE 2| HEl =2

> Python 2t0[E2{2| (SymPy, Numpy) : THO|M T2 a2{U AN E Tt 23, 1tst, 358 A| At
2to|E2{2| (OtF M2 7|53 M3 TtCt.)
A MS et =0

> Julia ZTE 12U AHO| : Matlabzt H|HA| E AL Bl CHFsH nfst/ 25t
2H HO{0|H &= EEot O R HHEC}, TF OF&] 27| J e M O|C}
-B2 ATEQ|0 I{7|X]
> Scilab, Octave : & Ct Matlab2t SAISHA| At = QUL HE /HE AAMS 7|20 2 N ZSHH
MatlabzZt SAISHA AFE S 4= QICH Ct2t Scilab ELCt OctaveZt Matlabx} 72| S H 240

W ALAS AFESIE E Octave/t 271X CHOF SO0 M 78 20| FHLIDZ CHEF9 &

o olA Sk A O
, 23S E°|'7'” M’g'oel' T N“:-l'
Div. of Energy and Electrical Engineering, Uiduk University o




Octave A%

e Octave
- GNURHEHH| A BHE XS E A
- 72X O 2 Matlab1t SLSHE2H
Ol.x *I|:|-
- Gnuplot S8 J2f %Ef HABHAM B, J2 I, XtE 3 AU
ZQStHAHNWE Z2 L Jgjx S8 0tE £ Q\C}. (|:|.|:||- 2ol XpA|SH A A gt
He Matlabzt CA xrom HC)
- MatlabO| AF2 AT EQ0 = £[Mz} SO0f| B2 FXHE o17] 24|, Octavel| =3 &
&= Matlab0i| HISHA| =2|LC}.
- Octave AE 0|R
-AME ATEQHO|EE FO{SHAl HX|o] =2 §,Il._9
01I*/%$ 2| O|RE TN = M2 —T“JH Sl A .
- [EfA =40t TS0l Ee = A5S ot/ ¢ 6HH AMNEY = UACT = Octaves
AX|SH AFETHL.

ERNZE =1Lt R E AHE0| 7}S0ITE.
Afﬂ*tﬂi oF S/Wof| 2=535tH CHE 32of| HEO0]

ru|o I=I

LA M= AHE O] 7tS5tLH,
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Octave AlX]

« Octave A X| gt

- Z2H|0|X| [http://www.gnu.org/software/octave/]H| &%
-CI2EEE 22511, WindowsE MEiSH 20 21 =< HT0f
2 CHRE I,

@ GNU Octave x o+ - b % % GNU Octave x o+ -8 %

o
x
=
o

&« C  © Z° 9% | gnuorg/software/octave/ & @ A= <« c o=

About  Donate  Download  Get Involved

About  Donate  Download Support/Help

u GNU Octave Source GNU/Linux mac0S BSD i

1 Scientific Programming Language Windows |
zz { + Powerful mathematics-oriented syntax with built-in plotting ! ‘
04 Y and visualization tools
02 b = 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

01 S « Drop-in compatible with many Matlab scripts separately After installation type pkg |ist to listthem. Read more.

W
\\\\\\\\\

Download Windows-64 {recommended)

0_1-wé4-installer.exe (~ 300 MB) [signature] ]
0. 1-WG#.72 (- 500 MB) [signature]
_1-w64.zip (~ 530 MB) [signature]

« Windows-32 {old computers)

-5.2.0_1-w32-installer.exe (~ 275 MB) [signature] l
T1 (258 MB) [Slonatore]
2.7ip (~ 447 MB) [signature]

Syntax Examples

The Octave syntax is Largely compatible with Matlab. The Octave interpreter can be run in GUI mode, as 2 console, or invoked as part
of @ shell script. More Octave examples can be found in the wiki,

Windows-64 (64-bit linear algebra for large data)

Unless your computar has mora than ~32GB of memory and you need to solve linear algebra prablems

Solve systems of equations with Linear b= [4; 8; 2] # Golum veotor with arrays containing more than ~2 billicn elements, this version will offer no advantage over the
algebra operations on vectors and h=[345 recommended Windows-64 version above
matrices. 1an

3891

o octave:
x=hitb # Solve the syetem Ax = b

5.2.0_1-w64-64-installer.exe (~ 286 MB) [signature
0_1-w64-64.72 (~ 279 MB) [signature]

o octave:

° v64-64.2ip (~ 490 MB) [signature]

Visualize data with high-level plot X = ~10:0.1:10; # Greate an evenly-spaced vector from =10, 10

commands in 2D and 3D. y=sin () #y is also & vector All Windows binaries with corresponding source code can be downloaded from
plot (x, v)i https://ftpmirror.gnu.org/octave/windows/.
title ("Simple 2-0 Plot"):
xlabel (')

vlabel ("sin (x)"):

e 10704

Octave Forge

Div. of Energy and Electrical Engineering, Uiduk University
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Octave &

e MX| IIUS A8l S0 7|20 2 MEHE|HXICHE [Next]E S8 M

X[ SHCY,

) GNU Octave — 4 ) GNU Octave — 4
o License Agreement
- Welcome to GNU Octave Setup FPlease review the license terms before installing GMNU Octave.
Setup will guide you through the installation of GNU Octave. Press Page Down to see the rest of the agreement.
Itis recommended that you dose all other applications | GMNU GEMERAL PUBLIC LICEMSE ~
before starting Setup. This will make it possible to update Version 3, 29 June 2007
relevant system files without having to reboot your
computer, Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
- Everyone is permitted to copy and distribute verbatim copies
Click Next to continue. 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, v
. 9 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.
GhHU Ockave
) GNU Octave — 4 ) GNU Octave — 4
o Install Options o Choose Install Location
Choose options for installing Choose the folder in which to install GNU Octave.
Install for all users 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.
reate desktop shortcuts
Register .m file type with Octave
BLAS library implementation: OperBLAS o
Destination Folder
Browse...
Space required: 1.7 GB
Space available: 576.5 GB
GhHU Ockave GhHU Ockave

Div. of Energy and Electrical Engineering, Uiduk University @



Ct=1t €2 <HHO| LIEFCE,

) GNU Octave

Installing
Please wait while GNU Octave is being installed.

Extract: oct-group.h

) Octave

File Edit Debug Window Help MNews

L@ O

Current Directary: | C:WlsersWlser

GHU Ockave

< Back Mext = Cancel

) GNU Octave

+

Completing GNU Octave Setup

GMNU Octave has been installed on your computer,

Click Finish to dose Setup.

Show Readme

< Back Cancel

File Browser F X
Ciflsers/)ser ~ .t ‘E?i
o= ~
.android
Andreidstudio3.3
.config
cura
dotnet
electron
.gdbgui
qgradle hd
Warkspace F X
Filter (]
Mame Class
< >
Command History F X
Filter []
grid ~
grid
xlabel('x);
ylabel(y);
title('olot?);
print -dbitmap ex.bmp
print
help print
print -djpg exjpg v

ke oo ety

gy

Command Window

GNU Octave, version 5.2.0

Copyright (C) 2020 John W. Eaton and others.

This is free software; see the source code for copying conditions.
There is ABSOLUTELY NC WARRANTY; not even for MERCHANTABILITY or
FITHESS FCOR A PARTICULAR PURPOSE. For details, type 'warranty'.

Octave was configured for "x86_ 64-wé4-mingw32".
Additional information about Octave is available at https://www.octave.org.

Please contribute if you find this software useful.
For more information, visit https://www.octave.org/get-involved.html

Read https://www.octave.org/bugs.html to learn how to submit bug reports.
For information about changes from previous versions, type 'mews’'.

==

<

Command Window  Docurnentation Editor ~ Wariable Editor

Div. of Energy and Electrical Engineering, Uiduk University




Octave ¢}H

€ Octave

File Edit Debug Window

® -0

Current Directory: ‘ Ctlsers®lser

Help  Mews

MER

F|Ie Browser #  Command Window .‘ E
GNU Octave, wversion 5.2.0 H H !
Ci/Users/User “t % Copyright (C) 2020 John W. Eaton and others. i FII_.?:I Brg‘g,ﬂs;re_ El: 9 7 _._I_E i
This is free software; see the sourc ° O x o :
F DOt even for MERCHANTABILITY d — H | 1 |(E -l) |- O:I |O1| ey |0‘| i
.andrm.d . FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warranty ﬂE ]Il-%'% %EOI |_|-E_|-LI—_|'|:|-. i
AndroidStudio3.3 1 '
.com‘ig Octave was configured for "x86_64-wed4-mingw3z". E [ /
Ll Additional information about Octave is available at ht,tps:ffwwv{ ------------------------------------------------------------------ H
.dotnet 1 !
_electron Please contribute if you find this software useful. i Workspace i
gdbaui For more information, visit https://www.octave.org/get-involved - AEO L H
o v . AlgEolwase 2R0|LE. |
= Read https://www.octave.org/bugs.html to learn how to S i — o o — o i
Workspace &F ® For information about changes from pIevimMM L4 7—||- 5#59' ?‘_*_9." aAI-E EODI‘OI_I' EIEEE i
Filt i 3lo|&skF A O o= St A O i
eI >> i stolgt £~ QO HEHE ALEY = UCL
Mame Class H ,:
&4~ U ——__ I \
1
I . !
i Command History 5
i - Al E 1
i o O|TO|| AL HHEO|/AMA SO |
i LIEPCCE i
1 1
! xS L) :
|« Z=20|| CtA| ArE0] 7t 5tLt. i
1 1
I ]
< N - - - /
Command History [rTTTTTTmmm e 1 """""""""""""""""" \
Fitter [] ! . i
i Command Window |
grid ~ H e 1
ard - o AP o= Ol E o sHE T f. ;
label(x; S = A3 i
ylabel('y7; i d O:|7|0‘”A-| I2>:|EC:>!O-I = OIqul--T'— _I_ i
title('olot?); ! = o|sF A Ol H
print -dbitmap ex.bmp i EJ—l-E%II. I_I = T Ml:'l-- i
print .- )
help print v
print djpg exjpg vl < >
P P
< > Command Window — Documentation Editar ariable Editar
Div. of Energy and Electricarengmeermg, UtauKk UMVETSITy m



Octave A%

- AEAI0f ZAFHE2 C:\work 2 X|H Tt
- File BrowserOf| A &= O] 0| &EZ=0{ A AFE LY.
- Matlab &&= Octave2| HEHO{0|M cd BHOE ALESIH CIAEZ| 9[X|E H

F 4 Uch

»cd c:\work —c\work CIHEZ|(EH)ZE ARl EEE HESICL,

« HHXH(Command Window)O0l|A] HZH 0| &

€ Octave — 0 b
File Edit Debug Window Help News
r h f] I:-] CurrentDirectory:‘c:‘v\"work v“& E
File Browser = x  Command Window [

""""""""""""""""""""""""""""""""" 5 d c:\work

] i Cifwork v“t ’f:i iz §+5C wer

i >> C].C i 0= ans = 8

i i S

i >> cd c:\work =

1

1

1 >> 3 + 5

! 5 x

i ans = 8 : Filter (]

i i Name Class Dim

1 1

>> double
Cornman d History F X
Filter []
grid
grid
xlabel(');
. o N . N . . < il v Command Window  Documentat] Edit Yariable Edit
Div. of Energy and Electrical Engineering, Uiduk University




Octave A%

« Octave HHEO| AE HHH
-[>>] 7|27 BHOE " £ A= 7| dEl2t= A2 eIt
-[>>] 7|= 7} LIEFLIH Qto| 2
- cIc : clear screenOE otHE= X|R=FH

7

A A O|StCt,
|
File Browser = % Command Window
g >>» cd c:\work
Ciwork v| & «ﬁ >35> 345

- ans = 8§

UE
=

Div. of Energy and Electrical Engineering, Uiduk University @



AHEl A A

+ Matlab= AFESt] AlLHA S &S, 718 ZHEReh Al LhA — APR] ALt

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 A 2"8

_ma el Ho{Qt H|2SHA| TSt |9 7| = A5t 7S
7|12t Lis21= *, /| 2 A8 2tLt,
- E0[SHA| MatlabOA= YutAQl L7l / 7| = 2o

otH left divisionO| 211 ICt, LHIX Ol =X}2| AL
0|7t GioH, HE HAMO| A X}O| 7} S A DICT,

Div. of Energy and Electrical Engineering, Uiduk University

7|Z = right division 0|2t 3111 \= Q20| gt QIO R Lis = LEzHMS 4
=

ol +,- 8 1 Aot

L—

-

\ 7|25 Ar85I7| = of=H /
d= o
= = A2 FC[olH Z1t= At



[

AMZ L2}l H = SfKX}.
-H +, -, *, / £ CHHUIM AFZSHE HALXO| B
2210 Ol 7} = ZO|LC},

- 212 LI5=Ml(left division)2] <0l 56 /81t 8
etOISt: = BlLY,

A AL

—_ -

[t=2

oISt HEe
S A=

\ 562| 17}
- HEH|& (exponentiation) 2!
M= giXIZH MatlabO|A|= X|&5tH FORTRAN
A0{e] R **o| HAXIZ X[},
> 278 => 28
- & AUCHAD| 25()
= 2L 2 AREICH QEZE Of2f & 7HX]
H| 1ol E &= S}X},

C 21010

Div. of Energy and Electrical Engineering, Uiduk University

5> 3+ 22
ans = 25
' >> 90 - 54

ans = 36

>> 3.14 * 8.85
ians = 2.6690

E>> 56 / 8

lans = 7
§>> 8 \ 56
ians = 7
E>> 2 N8

Eans = 256

' >> ((1.043 + 2.01) * 3)~2
ians = 83.887

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

______________________________________________________________________
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A

« Hzx(variable)2t?
-HAE SIS 0| E2 7HX| = 7|9 EAEM £X|E 7|9 &= O,
UL 7|HEl HEE= O XN 2 7| El =XEM Al St 5 =2

- MatlabOl| = =Xt StLH(A ZEL: s

2 = ULt

Y
d
(@)

3
o

i
N
19
1o
+>
H1
30
3
Ji:
[
=
i
=
e
1o
>
0

° ﬁ_JI\_ Ol% _H.E! Zisniﬂ.eégngthﬂ.a}:i]
- 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| = 632 X77HX| & 2tC}.
> & 112 namelengthname() &+E s&stH %[0} 7t5% ZO0|E & = QUL
- H4 0|22 XL, AL BE(L) 0| AH2El StLe| B2 A ME|H, EXHE A|ZFSHOF o
Ct CHE 7|2 = A8 4= Q1L
> Octaved| M E " 2 A|ZIE == QUCEH (Matlabd| M & QHEICEH)
-7 M EE HEZE AMEY £ glCH, & 0|2 H=E ALESHA| =S FO|TICt,
> S 0|82 HEE AMEO T E L, ALESH 20| siYst= 22 AL SHK| 23t

Div. of Energy and Electrical Engineering, Uiduk University e



- A0 H4E HOH W0 HELE 30| AHRE

> 7|AE|0] U= a, b 240] A A0l AFE =
a+b=5+42 AHLELCE

Div. of Energy and Electrical Engineering, Uiduk University

ans =
9

> a *b

ans =
20

......................................................................



iH

L—

— =
(. o) L EHE =
—MatlabNIH: Az wh Of2] Feo|&[o Q= S8et HeS0| UL Ol HyS
(:) L - - L. O
2 A2 HEFO| 7t55tLt, HE 20l|l= A2 2| 0|7}t AKX 22 7HsotH HE
8tX| QT = Bt e ,
| >> pi i
Special Variable Description R
23S LIERLE 7| w2, 7He | 20f AlME Zap | > eps
ans = xS 92 | ans =
= Mol AS | 2.2204e-16
pi AFE (n) el
OlFet £ 4 Atojo] H|AZtOR 0| 2Rt O[St shut | | Inf
P> 0| Q= £XISS TESHK| 28 :2.2204 x 10716 s =
. N | 0.0000 + 1.0000i
inf _'?_ol_l-l_'_H (1/0) i >> J ' '
. N N . | ans =
1] o|+E BASI=0| AIBE= &4, i=j=v-1 | 0.0000 + 1.0000i
— >> realmin
realmin MNEE U= 242 + =X :2.2251 x 107308 | ans =
| 2.2251e-308
realmax MEE 2 e XL + %Xt : 1.7977 x 10308 | >> realmax
i ans =

1.7977e+308

______________________________________________
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iH

L—

- O]2] gel& 719 =

- 7| ¥ E(keyword) : Matlab0|A| EXot HHHZE AIBE| D2 HP0|EQE AIEETL
D2 IS AMS= AL M2 R AIEE|= HEH 7} HEL0|LC}.

- Matlab2} Octave?l| < O|2] Ho|=l 7| E7I =2 CIELL M 22} 22 A=
E0|2 =2 of2lje] 7|} EE EHAM L2 E XL,

- 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

E3| endZE AR = 7| EE2 MatlabO| X AtE23t= ZAME endZ CHAE 4 QULH,

[Ot

ro

ol
o
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-help : &4 0| SO[LI AN AIEEHS

— L
o|5]= HHOY.

-who : S AIRZO0I HHAEO| 22X H

-whos: H52| =5 5 37|,
Sol HEE 20| 8.

-clear: A2
MK o

2 o
o e
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| >> help cos
i COoS Cosine of argument in radians.
cos(X) is the cosine of the elements of X.

See also acos, cosd.
(A2t
o o o o [ |

i >>a=>5

‘A b

| >> whos |
Name Size Bytes Class Attributes !
a 1x1 8 double
b 1x1 8 double

i >> clear a
1
i >> a

a'2(c) 8AHX g2 g+ L= 8L,

................................................................................................



A3 Ar8ot= B30

- Of2He] BN B0M pwd, cd S2 Xt o

- — - i ans = c:\users\user
= AIGOIDE BIEA| OB ER BIC), TS
-pwd (print working directory) I
> Hxf ClA E2|(EH)E 2o =L, 3 version |
. . ans = 5.2.0 :
- Cd (C Na nge d Irecto rY) e — [Octave*ﬁ””"}]
> i Cl2E2| S WS} e |
L >> pwd
A B = (@) ol=E= X | ans =
dir: o'—:le I:l _'Eal —l ]Il- === EO:IIEl- C: \WINDOWS\system32
-quit: Matlab& Z =%t 33 o e
-version : X HE™ S == otCt, e ork

i >> dir

E >> version

i ans =

| 8.6.0.267246 (R2015b)
P>>

.......................................................................................
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Declaration
azxbi,atb
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 £ bi) = a
imag(x) Imaginary partof x (=a+bi)=b
conj(x) Complex conjugate of x (=a + bi) = a - bi

Div. of Energy and Electrical Engineering, Uiduk University

>> a = sqrt(3) + 13
;a = 1.7321 + 1.0000i

v

v

S
I

, = abs(a)
'm = 2.0000

E>> theta = angle(a)
Etheta = ©0.52360

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

§>> r = real(a)

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

....................................................................................



E);E?:;igtrial Description
exp(x) Exponential
log(x) Natural logarithm
log10(x) Base 10 logarithm
10g2(x) Base 2 Iogargir;r:eztri](c)l r:‘loating-point
pow2(X) 2%
sqrt(x) Square root

Div. of Energy and Electrical Engineering, Uiduk University

>> exp(1)
Eans = 2.7183

§>> log(2)
ians = 0.69315

E>> loglo(2)
Eans = 0.30103

E>> log2(2)
ans = 1

E>> pow2(4)
i ans = 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) = cos1(x)
atan(x) Inverse tangent of x = arctan(x) = tan-1(x)
sinh(x) Hyperbolic sine of x = sinh(x) = (eX—e™X) /2
cosh(x) Hyperbolic cosine of x = cosh(x) = (e* + eX) / 2
tanh(x) Hyperbolic tangent of x = tanh(x) = (e* - eX) / (eX + )
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Mmoo %8

« MO} : MatlabO| M AtEot= T2 MY E Ot
- AL M OR B0 9IS
- ASRE AT B4 TAZ LI01T (B4 TS LIS THE o)

« ATEIE I
-dE0 == 0[2| 2O0ts2 I
- HE & (command window)l|A| @& — XN&E BHHSES &XMOE MY
¢ AHIHL T
- {70 M [File = New — New Script] & ME{SI0{ A&
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i Octave

File Edit Debug Window Help News

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

(™ Iﬂ Current Directary: | Ci¥hwork v % B
File Browser = ®  Editor
C:fwark " ‘t‘ ;«;ri File Edit Wiew Debug Run Help
] # # = o ;*. .
W _h'lajﬁ; mm’ﬁ"f.fféé‘\‘h
<unnamed> [
1

Workspace F X

Filter [J

Mame Class " ------------------------------------------ "\l
i 2 XM = -|II- I
e LHo NS 2 NE I
! Xt A|Q| EHEMK = | =l i
e M AS S#EX=EmOlE |
1
- olol2e gro | & -
. MYOZE2 PROZX :

< b3 N e e e e e e e e e e o e o e o e e o P e P e e o i J

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 08 172 | line: 1 col: 1 encading: 3YSTEM  eal: CRLF

< > Cornrand Window Docurnentation 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 2tAM

=
EI=IE=|7CI-0-||A-| % I =| =
-mjelo|g

AS
* T

- RO A T} 0|2 (AR} H[2) 22

>> 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




@) X = re) =
« M IUO| Z-H0f| Xt AFE L= 7|/ E/SrS
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(‘A|4t0] 2t 2 E|AELICE);
forintf(‘BEX| 22 %f 2ILICE\n, radius);
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Meaning

HHE S| A Ztat &

e

I 2=

File Browser

= x  Command Window

Cowork | % > A=1T1, 2; 3, 4]

L

T x> B=1[4, 56, 7]

Cildeme [

=

£ ex1i.m

£) exem
Workspace
Filter [ B =
Mame : Class *
A double
B double v
< 3
Comrmand History & =

>
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E{(vector)
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n vect
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« AZO[ AL

Operation Symbol Example
Addition,a+b + A+B
Subtraction,a-b - A-B
Multiplication,a b * A*B
Division,a+ b / orinv() A/B=A%inv(B)
Exponentiation, aP " A" 2
Transposition, a’ ’ A
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25 T
1 ]
1 ]
i i
i ® ® ® ® “
1 (CV I 0V) (CV I 0V) i
H (CV I Q) (CV I 0V) H
i 0 ~ OO0 i
1 . B L4 1
“ N ~ N “
1 | > [ 1
i c i
1 o o mM 1 |
1 1 ]
N~ (QV I 0V) * (QV I 0V) I i
I SES) SES) i
1 <L O O < O O < 1
i (SN (SIS i
Eo . I . e I N ©® !
1 mMm A mMm A I 1
;o LL ™ !
i I Il I i
A A\ N 1
I A W AN L " H
e e e o o o o o o e S S T T d
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N O —
1 m (aa)
1
*
LI
(@)} ~
- N <<
| LY N
(o] > I "ale)!
i C oo MmO
—_ | _/46
m < O N
I N O 1l O O 1 1l o e e
— (oI V)
[ |
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« 2147}8,10/4,12 x 1.4,0.15, sin 60°, /122! HHE{E M M52t

N Lt

« IS A A2 BE MOS0, A+ B,A—B,AB, A- B™1, A2E A|4t5}
= AR EE AtMGt2]
3 2 9 —1 3 9
A=|1 -1 0olB=|2 6 =2
2 1 5] 6 8 5|
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. AZIT}Q} sHE] o] o A}

Element-By-Element Representative Data
Operation a=laq,ay,,a,l,b = [by, by, byl,c =< a scalar >
Scalar Addition a+c=[a;+ca,+c,a,+ ]
Scalar Multiplication a*xc=[a;*c,a, *C,,a, *C|
Array Addition a+b=1|[a; +by,a, + by, -+, a, + by
Array Multiplication a.xb=1[a; *by,a, * by, -+, a, * b,]
Array Division a./b= Z—i,Z—z,---,Z—:
Array Exponentiation a.c=laj, a5, -, as]
c.a=[c*,c%,-., cn]
a."b = [al ) Ay »"'»afi”
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. AZtelot s oAt
. [2 4 I3
A= 5 6]’3 B [5
[2*3 4x4
5x5 6%7
_'2/3 4 /4
5/5 6/7
[2*%4 44
5%x4 6x%x4
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Description

ones(n) Create n x n arrays containing all ones
ones(m, n) Create m x n arrays containing all ones
zeros(n) Create n x n arrays containing all zeros
zeros(m, n) Create m x n arrays containing all zeros
eye(n, n) Produce n x n identity matrices
eye(m, n) Produce m x n identity matrices
rand(n) Uniformly distributed n x n random arrays
rand(m, n) Uniformly distributed m x n random arrays
randn(n) Zero-mean, unit-variance normal distribution n x n, m x n
randn(m, n) random arrays
size(A) Return row & column size
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Array Construction Technique Description

X =[2,2*pi, sqrt(5), 2-3j ] Create row vector x containing element specified

x = first : last Create row vector x starting with first, counting by one, ending
at or before last
x = first : increment : last Create row vector x starting with first, counting by increment,
ending at or before last
x = linspace(first, last, n) Create row vector x starting with first, ending at last, having n
elements

= logspace(first, last, n) Create logarithmically-spaced row vector x starting with 10frst,

ending at 10'#st, having n elements
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[1,2,3,4,5; 2,3,5,4,2; 2,4,6,8,10; 3,2,8,4,5]

N AN O N AN O N N O N
i i L

< < o0 < < 0 <t < 0 <t
~
LY
~ —

m N O 0 oo N O 0 < N O o0
LY
- mM
< -
AN

AN M <t AN (@] M <t N —_ M <t N
~ ~
< <
1l 1l

1] I AN AN M AN AN M AN AN M
< @) @)

Il 1l 1l
A A A
A < A QO A O
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>> x = linspace(2, 6, 3)

\%4

\%
<
1l

logspace(0, 2, 11)

1.0000 1.5849 2.5119 3.9811 6.3096 10.0000 15.8489 25.1189
39.8107 63.0957 100.0000

Create logarithmically-spaced row vector x starting with 10%st, ending at 10'ast,
having n elements

0.00000 0.20000 0.40000 0.60000 0©0.80000 1.00000 1.20000 1.40000 1.60000
1.80000 2.00000

>> yy = 10.7(z2)
yy =

1.0000 1.5849 2.5119 3.9811 6.3096 10.0000 15.8489 25.1189
39.8107 63.0957 100.0000
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Array Addressing Description
A(r. ©) Indicates the elements by the r’th row and the c'th
’ column
_ Addresses a subarray within A defined by the index
A(r, :) . .
vector of desired rows in r and all columns
_ Addresses a subarray within A defined by all rows and
A(:,c) : ) :
the index vector of desired columns in c
Ala:b,c:d) Addresses a subarray within A intersected by the rows
o from a to b and the columns from c to d
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subscripts must be either integers 1

B(-1):
to (2”763)-1 or logicals

error:
>>

12

13

34

23

>> B(4)
35

Div. of Energy and Electrical Engineering, Uiduk University



:m, p:q) = nHWY HO| A mHW A1t pHw ol M gt A 77X

>> B=[1, 2, 3, 4, 5, 6, 7];
>> B(2:3)
ans =

2 3

>> B(1:8)
error: B(8): out of bound 7

>> B(3:5)=[9, 8, 10]
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[1,2,3,4,5; 2,3,5,4,2; 2,4,6,8,10; 3,2,8,4,5]

1
2
2
3

Mm N O o0

>> A
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1 2 3
> d=a+ 1 * a
d =
1.0000 + 1.00001 2.0000 + 2.00001 3.0000 + 3.0000i

>> e = d’> % Complex conjugate transpose of d

1.0000 - 1.00001
.0000 - 2.0000i1
.0000 - 3.0000i1

w N

>> f = d.” % Dot transpose = Transpose of d
.0000 + 1.00001
.0000 + 2.00001

3.0000 + 3.00001

N
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N
= =
10
r+
N
m
o
ol
— =

10

- size(A) :
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Columns 1 through 13:

0.00000 0.10000 0.20000 0.30000 0.40000 0.50000 . o 1.20000
Columns 14 through 26:

1.30000 1.40000 1.50000 1.60000 1.70000 1.80000 . o 2.50000
Columns 27 through 32:

2.60000 2.70000 2.80000 2.90000 3.00000 3.10000
>> length(x)
ans = 32

>> size(x)
ans =

1 32
>> length(A)
ans = 4
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W x4
Function Description
reshape(A, r, C) Construct new matrix with dimension (r x ¢) using given matrix A
rot90(A) Rotates vector A by 90 degrees
rot90(A, k) Rotates vector A by 90 degrees *k (k >0 =ccw, k<0 =cw)
flipud(A) Flips array in up-down direction
fliplr(A) Flips array in the left-right direction
triu(A) Extracts upper triangular part
tril(A) Extracts lower triangular part
diag(A) Extracts diagonal elements
cross(A, B) Outer product of Aand B : A X B = (|A||B| sin 8)
Inner productof Aand B: A-B = a.b; + ayb, + -+ a,b
dot(A, B) = sum(A.*B) Pos SR R Jl;z 22 T
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{: &8 M, (cf. CHOO = RMOZ

<
<H

| |
O
—~
- (Q\]
LN
,
o) oM
4
LY
DY A
mM ~
)]
- Q.
(@] m O (qv]
N
g Vp)
i Q
[ S— AN N C Ln M O
1 1l
A__ < B__ <t N
N\ N\
AN < A M
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—fllpud( )
-fliplr(A) :

%

o5 Hulo/down) CHE
2 (left/right) CHA

Div. of Energy and Electrical Engineering, Uiduk University

>> flipud(A)
ans =

7 8
4 5
1 2

>> fliplr(A)
ans =

3 2
6 5
9 8

o))

N PR

| 1>> diag(A)
| ians =

1
5
9

E §>> diag(ans)
i 1ans =

1 %)
%) 5
%) %)



 cross(A, B) : Q&

« dot(A, B) : LHA

Div. of Energy and Electrical Engineering, Uiduk University

>> triu(A)

ians =

i 1 2 3
§ 0 5 6
; 0 0 9
>> A = [1, 2, 3];
'>> B = [4, 5, 6];
| >> dot(A, B)

lans =

§ 32

§>> cross(A, B)
{ans =

; -3 6 -3



CIO|E mt2| XME A =

HEST O A0 =AY

» save HHO
-0l 2SS Mo K&
save ItAUO|E HKEE save(‘ItYU0E) = save data
- K| Yot HeS2 NE
save IOIYUO|E Ha41 HE2
-HAE MUZ HE (-ascii SMH AIR)
» load EHO
-save= MEE Hay §l0 27
load LOIY0|E = load data
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HIOJE mpze| X F &

» Matlab : 2t&X%} Gl= 22 - THE0[E.matZ ME (LR A)

i>> A = [1,2’3; 4,5,6]; i b Lister - [c¥workitdata.mat] — O .
! || TeE BRE s40 92Ig =8%H 100 %
1 >> B= 1:5; || MATLAB 5.0 MAT-file, Platforn: PCVING4, Created on: Tue Apr 28 20:40:51 2020

i >> whos it

I Name Size Bytes Class Attributes |

POA 2x3 48 double I

i B 1x5 40 double i ST \

! >> save data i

35 clear || cEmzagozugelEls |

' >> whos |

i >> load data I

i >> whos i

i Name Size Bytes Class Attributes |

LA 2x3 48 double i

I B 1x5 40 double ;

P> A :

" - i

; 1 2 3 i

| 4 5 6 i

i >> B i < 5
I B = :

! 1 2 3 4 5
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HIO|E mte| XMF A =221

IR K FEIR] %S (HAE THUo| 34|

O
(@)
—
Q)
<
D
Jlot

— — —
i“;; “A“;“[-1-:-2-,-_;;;“1-1:-5-,-;-]-; --------------------------------------- E 4 Lister - [c:#work¥data] — ( x
sy B= 1:5- | ZYEm BEO S4O@ 9RTQ S22 100 %
1 T2 : # Created by Octave 5.2.8, Tue Apr 28 28:44:47 2828 GMT <unknown@DESKTOP-I1NSCUA:
i >> whos 1| # name: A .
' Name Size Bytes Class Attributes | § per TaEr
POA 2x3 48 double || # columns: 3
B 1x5 40 double 4
i >> save data i
i >> clear i # name: B
: >> WhOS i :E:;E:J Erﬁi increment
i >> load data HERE
i >> whos | e
i Name Size Bytes Class Attributes i o« HIAE TIAO| HAIOZ HR2E SO L
i A 2X3 48 double : §I|.cl)_| 7|_%
' B 1x5 40 double i HA XH(Q|2 31Al 57| =\0o| Zatg|o] ol
A - i
L A A S e L e m e
: 1 2 3 ’ ;
] 4 5 6 i -
Loy B .« Matlabd} Octave?| X% It =E2 & :
B - . Oll] Matlab & — Octave =22127] &
i 1 2 3 4 5 .« OctaveOl|M MZA| -7 582 =712 X|H5IH Matlab =2 2tE[=
T . OOl ojU=E X& : 0] save -7 data.mat




HIO|E mte| XMF A =221

e save -ascii =M
x

=
I_
—|—'|<;>r°:“kl T T

- Matlab/Octave

om_\'r

s> A = [1,2,3; 4,5,6];
' >> B= 1:5; i
| >> save -ascii data i

& O H[O|ETHHIAE T
ol
=

B Lister - [c¥workidata)

1. aaaaoae+aa 2. baaaaaac+aa
4., peaaaaoe+aa 5. aaaaaac+aa
1.oeaooae+ae 2. oaapaae+aa

2@ BIE 280@ YILQ =STE

3.aeaooac+aa
6. Baaaaaae+aa
3.oeaooae+ae

4., pooepaoe+oe

5. Boeaoaae+ae

100 %
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]II.OI OIEE

— M — —

« fprintf() =%
-2lojo| HAloZ HIAERL M|O|H E IHUo| & (XAt 2fet gt
A fprintf(OEHT, ‘HARXE?, HES | ..);
> AT = fopen()2+E ALESIH IIUS E = US
- CAHO{O[ N DU ol =& SH= fprintf() &2t FAFSHH, printf()2eX 3 A3
Ol ==0| 7t=
-CHOACIE H

AL

a1

> fopen() : IFY E7|
> fclose() : THY =7
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‘@’ : =7t append) 2E - 7|& TpAof| F7t

Vit 1 /M| Jts, T M2 otE
viw+ D /MT| Tt T QIO™ AKX E| 1 M A
v a¥ 1 9l T/M7| Tt T YloE Fte
Th Y/
> fprintf(), fscanf() S It CtE = &4~ AFE

- ok EH| : felose(fid);

>AY SR 20| It e

. 3 CHA| RHA[3| CHE

Div. of Energy and Electrical Engineering, Uiduk University

>> fid =
fid = 3

fopen('test.txt’,

>> fprintf('sin(30) = %.5f\n', sind(30))
sin(30) = 0.50000

>> fclose(fid)



2Kt g™



2Kt Jgfx

o 2K B gt
-plot(x, y) :7|2XQl 2X3 Jefj g
-x: xZ H|OJE], y : y % H|0|E{ — & GlO|E{2| 37| S0} &
-x, y&| 37|0f| IHE 2T Hod
> Azt MOE HA| MatlabOl| A= EA| etal — E A (mark) x| sHoF &
>HIE : MOZ HA|
> . o] IO MOZ HA|
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ol gy

i >> plot(2, 3) |
i >> plot([1 2 4], [3 5 2]) |
' >> plot([1 1; 2 2; 3 3], [35; 26; 31]) i

) Figure 1 — O * , Figure 1 - O * , Figure 1 - O *
File Edit Tools File Edit Tools File Edit Tools
@ Z+ Z- +p InsertText Axes Grd Autoscale @ Z+ Z- +p InsertText Axes Grd Autoscale ) Z+ Z- ¢ InsertText Axes Grid Autoscale
23 . . : . . 5 . . . . 5 —
_— N
— N,
32| 1 450 1 - \
5 AN
\
\\
\\
31f 1 4l 1 N\
\\
4 ,
\\
\\
3 350 A%
\\
\\
3 \ i
I N
2ot g 3 1 T T
—— " AN
2F T~ N\
28| 1 251 1 \
\\
\\
\
a7 , , . , , B , , , , , :
1.7 1.8 19 2 2.1 22 23 1 1.5 2 25 3 35 4 1 1.5 2 25 3
(3.5935, 4.5364) (2.8028, 5.1979)
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2Kt Jgfx

e Ot T8 O2|7]: f(x) =sinx,0 <x <27
-H|0|E{e] =H| : x = [0,0.2,0.4, ...,27],¥ = [sin0,sin 0.2, ... sin 27]
>> X = 0:0.2:2%pi;
>> y = sin(x); = sin g4 HE 4 — HIEH &

[4 Figure 1 - O X
_x:xq E-”OlE-l 9_| 7|_|-7—:|| ? ogE #HEE 2NV €20 E0 O H2EED BFW O ESEH

NEES M RAODEL- 2|08 aD

>> X = 0:0.5:2%pi; 1

>> y = sin(x); -l

>> X = 0:0.1:2%pi; o4

>> y = sin(x); of \

>> X = 0:0.01:2%pi; A \

>> y = sin(x); o \\\
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2Kt Jgfx

e St 2T 2|7 f(x) = sinxcos(x +§),O <x<10
- O[O|E{2] Z=H] : #IE{ S H AL

>> y = sin(x) .* cos(x + pi / 2); =>HEQZt AN HM * »SAE

4] Figure 1 - 0o X

T T T T T T T T T T ! TYE BEO 20V 420 SO 23D TW S2%H)

1 >> X = 0:0.01:10; ] NEAL b AXODEL- S| 08| a0
i>> y = sin(x) .* cos(x + pi / 2); ! T
: 4 : 01k / l"'. l"\ / "",_
i >> size(x) : Y [ /3 [
ans - I A A
! 1 1001 ! / )

| >> size(y) i osr || / |
ans = | 1o A N A Y R T

i 1 1001 i 08t II", / II". | II". .'/

i i 09+ II"'.I ' II"-.I III"., /

2> PLot(x, ) B RVERYERYS
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2Kt Jgfx

o ot T2 2|7 : plot() o &

-figure() g J2 X IR MM, MEH
> figure; > M2 3D A= Hd
> figure(1); = 1H Ol A= ME 5l 2t Mo} glo™ 4o

= plot() &+ S2 & M3tEl /=20 J2{ZE FAIE

- plot() &+ Al
>plot(x, y); = 7= Al
»plot(x, y, s); = s HA(MA/M/HEA) XH
»plot(x1l, y1, x2, y2); = 2702 JBHZ SA[0] 12|7|
>plot(x1l, yl, s1, x2, y2, s2); — dAI Gl 2709 Tz SA[0 22|7|
»plot(x, y, “&&°, Hdi°); = 2T o4 7HK| &4 X[H

Div. of Energy and Electrical Engineering, Uiduk University e



O
<l
100

bl

o0
]

=2
ol

<r

=T

N

=0

> 0] plot(x, y, 'ro--"); =

o0 (1| x| zx |zl
O 30| 3 |zo|&O
AT =2

-
00
H o .|< A O]
M < A ||
80 T
H >V | ra
= |t [x | X< %5
< > | v | O | —
H e
e ©
<0 c + ~ |
=ASIRARTAR AFIE=
K & 5@ Q3|5 =
Ok =
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>> x=1:10; XA 2 FADQF A D Mok

. >> y=rand(1,10); Red + 0 - (A M)
> Green * -~ (41 )
>> plot(x,y); Blue X AN | - (1R
ii Eigigi:i: 'EO?S; Magenta v VvV > > (HM)

- >> plot(x,y, 'bo:"); Cyan < 4 s L

' >> plot(x,y, 'cd--"); black d O p ¥

' >> plot(x,y, " -mo"); White | h (6%%)

e R

§ 7 = b heetTen des G4 Al SEFIDESY FT PACIL LT
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o
- & M(property) : 112
- A)K‘l + & A‘l 7|'O| oi Al

>0l plot(x, y, 'LineWidth'2); = M| F7|E

Property Ad SdU
LineWidth Mol H7| ZQIE £t9|(0.5)
MarkerSize A9 37| EQIE CHY

MarkerEdgeColor HAO] M (H| =2 22Xt EA| (rgb..)
MarkerFaceColor HEA Q| Hi A M ZXIE A (rgb..)

Div. of Energy and Electrical Engineering, Uiduk University




0.8

06
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§>> plot(x, y, 'bo:

' >> plot(x, y, '-mo’,
E'MarkerFaceColor','y')

1
......................................................................................................................................................................................................

0.6

"LineWidth', 2);
'LineWidth', 2,
'LineWidth', 2,
'LineWidth', 2, "MarkerSize',12,

1 08F

. 0'_..._:....'.....4.. .

+4 08

06

'MarkerSize', 5);
'"MarkerSize', 15);

'MarkerEdgeColor','g",

- o8k

06




2Kt Jgfx

« 271 O] &k T 2( 7|
- plot(x1, y1, x2, y2);

- plot(x1,y1,s1,x2,y2, s2);

-y = 3x% —26x + 108 &2ty y"o| &S Z0| 25q=t.

>y’ =9x% —26, y'' =18x

5> X :
>>y =3 % x.A3 - 26 * x + 10;
i >> yl = 9 * x.72 - 26;

>> y2 = 18 * x;

>> plot(x, y, x, y1);

>> plot(x, y, "--', x, yi,
E>> plOt(X, Y, l__IJ X, yl: |
' >> plot(x, y, 'b-', x, y1, 'r--', x, y2, 'k:");

.........................................................................................................................

1l

1
N
aY)
o
=
»

\o
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2Kt Jgfx

- 271 Ol &te| e 2|7

- hold E&0{ (hold on, hold off hold : E=2ttAl)
> 02| Jie| e E of O Z/0f LIEFE o A=
> hold onO| £/ = ZBR0| ME2 22ZE O o|Me| de{ =Vt oIS
> hold off £/ = EL, MER 32T E J2|H o|H™e] a2iZ = X[ A

5>y =3 % x."3 - 26 * x + 10;
' >> yl = 9 * x."2 - 26;

> y2 = 18 * Xx;

- >> plot(x, y, x, yl);

E>> plot(x, Y -, X, le |g:|);

>> plot(x, y, '--');
' >> hold on;
- >> plot(x, y1, 'g:');

................................................................................................
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2Xtel gl

- grid : AXHM &3 (grid on, grid off, grid)

120 ; : 120

100

80

60

40

20

-20

40 i | | I I | 40 i I I | | |
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- = HR2t RYS HEAL I ALE
- axis([xmin xmax ymin ymax]); = J2{Z 9| H|E I X|H

' >> X = 0:0.01:10;
i >>y =Xx."3 -6 *x."2+ 11 * x - 6;

>> plot(x, y);

. >> axis([e, 4, -5, 5]); | ] o
________________________________________________________________________________________________ /
400 /]
/ 2
/
300 .
ol
200 . /
100 i 2k
//
-
— /
) /
4+ /’
100 ‘ [
0 2 4 6 8 1 0 1
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2Kt Jgfx

e axis et

-axis equal : x5 1t y=2| HiE2 = SotHl 2H
=

-axis square : ZIE=C| IG5 HAH O 2 XM
-axis tight : ZHE= 2| He|E |0|E{7 A= FF o= X|F (o, 23 gl3)
/ /7
»I / //
| // //
// /
2 fﬂ 2 / /
, / ) /
0 // AN / 0 | / B /// //
/ / /
/ / !
| /
4 | f -4 // e ///,/'// ‘z
L equal U - square | o1 tight

\

............................................................
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gz &

e print() &= : O|0|X| ot = &
-print -d<dAl> <OiYUOIS>
-print -djpeg ex.jpg = jpg Ot HAOZ XZ}
-print -dpng ex.png = png It HAIOZ X%

-jpg OIHY « &4 ME, ALl Sol| #E

-png Y REA NE, I EH S

|
-bmp It : F&4H, 2obx, HESHK| oS

re) AL
« Matlab g4=9| Q14 X{2| ghAl
—_ — ¢ b N4 )
- E Qg1 Q12 - = B (TRl fRlg2) )
>3 S o 2E2 Cho] CHY| 2 EXIER | st0] Q42 3t

»print -dpng ex.png = print(‘-dpng’, ‘ex.png’)
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gz &

e print() &=~ : 0|0|X| MAZ X &
-print -d<dAl> <OiYUOIS>

-7Hs HA

» Matlab
v Windows X & : win, winc, meta, bitmap
v HE ! ps, psc, ps2, psc2, eps, epsc, eps2, epsc2, pdf svg, jpg, jpeg<nn>, tiff,
tiffnocompression, png, bmpmono, bmp256, bmp16m, pcxmono, pcx16, pcx256, pcx24b,
bpm, bpmraw, pgm, pgmraw, ppm, ppmraw

» Octave

v pdf, pdfcrop, ps, ps2, psc, psc2, eps, eps2, epsc, epsc2, pslatex, epslatex, pdflatex,
pslatexstandalone, epslatexstandalone, pdflatexstandalone, epscairo*, pdfcario®,
epscairolatex®, pdfcairolatex*, epscairolatexstandalone*, pdfcairolatexstandalone®, svg,
canvas®, cdr*, corel*, cgm?*, dxf, emf, meta, fig, hpgl. ill, aifm, latex*, eepic*, mf*, tokz,

tokzstandalone, png, jpg, jpeg, tif, tiff, tiffn, gif, pbm, dumb*
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I pp b

- fplot: F0{Z g4+
-fplot("gh<, [Ho[H 9
-fplot('x"2+4*sin(2*x)"', [-3 3])
-print -dpng ex.png

10

; Matlab '73 . ‘ . (.) Octave

........................................
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g 20| 7|

R plot(x, ys, X, yc); |
title("® =) grid on;

-xlabel(‘x & H|Z’) ' title('trigonometric functions');

_ (x| m? ' xlabel('\theta [rad]');
yIabeI(Y=;I1I,—:) 3 | ylabel('y");

-legend("MZ 1, "H=Z2, M=3. ) s HEl | 1egend("sin(x)", "cos(x)");

-text(x,y, "I o ZAHE) text(2 T 1, 8, 2NPLT)S ]
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g 20| 7|

« F0{7] o |

iX = 0:0.01:10;
ys = sin(x);
yc = cos(x);

plot(x, ys, X, yc);

' grid on;

' xlabel('\theta [rad]');
‘ylabel('y');

' title('trigonometric functions');
' legend('sin(x)', 'cos(x)');
text(2 * pi, 0, '2\pi');

Eprint -dpng sincos.png

...................................................................................................
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05+

0.8

0.2

04

-06 -

0.8

trigonometric functions

/A
o5t /|

06 =

04r |

. Octave |

Matlab |




L s

10]7]

Bl AE Al (LaTeX-style)
- title, xlabel, ylabel, legend, text SOl|A| EIAE L{EO MREIE
- J2[A 22X} EXEE A ESHE 22 J2[A0 tEXE (0f: \Gam
- &40 FIt 22 £M(property) E X|H

> text(2*pi, 0, '2\pi', 'fontsize', 20)

AAXHE L& AIXE L& SAIXE L& AIXE L&
\bf bold face \alpha a \vartheta 9 \sigma o

\it Iltalic \beta B \iota L \varsigma G

\rm Roman \gamma 1% \kappa K \tau T

_ Subscript \delta ) \mu u \upsilon v

" Superscript \epsilon € \nu % \chi X

= p LH & \zeta 4 \xi & \psi Y
fontname ZE MY \eta n \pi T \omega W
fontsize =Xt 37| \theta 0 \rho p \varphi ®
color S Xt A AL \varpi o] \lambda A \varepsilon £
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e x2t y7 CIE Hp
O]] x = sint - cost,

L >>
§>>
L o>
E>>

L >>
L >>
L >>
>
L >>
L >>

figure;

plot(t, x);
xlabel('t");
ylabel('x"');
axis tight;

figure;

plot(t, y);
xlabel('t");
ylabel('y"');

figure;

plot(x, y);
xlabel('x");
ylabel('y");
axis([-2 2 -2 2]);
grid;
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Az AdE= 3R

y=15cost, -n<t<m




Ol 7HH 4 SE A2 o

o

- Of|I|MfO|E 20| =(Epicycloid)
- M2 2| o= Aol /= m /R #o| LHES| At
FotelN 12e A2, 9% Ao Mol Hw

— L O T I —-— O O—

- &1 : https://suhak.tistory.com/687

- AtO|2 20| E(Cycloid)
-z 92 Ag 23S o flo| HFo| Dalk 2

= - —_ 1 L

- &1 : https://ko.wikipedia.org/wiki/AtO| 2 20| =

Y

! ! .
o [S¥] 1
I ) ) ) )
t t t t } t |-
1
I+
L
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https://suhak.tistory.com/687
https://ko.wikipedia.org/wiki/사이클로이드

Ol 7HH 4 SE A2 o

- of|I|MtO| 2 E 0| E(Epicycloid) v
- &1 : https://suhak.tistory.com/687

RO :
>lR = RO =ra = lT‘l a = T r cos(6 +1a) /,,~”/
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - |

v x(0) =(R+1r)cosf —rcos(6 + a) r 0 —7

r sin(f + )

=(R+71)cosf —rcos (# 9) (R+7)sin(0) K -

P : X
v y(@) =(R+r)sinf —rsin(0 + a) ——

(R + 1) cos(6)

= (R +71)sinf —rsin(?@)
11;
25
0:0.01:4%pi;
(R+r) * cos(t) -r * cos((R+r) / r *1t);
(R+r) *sin(t) - r * sin((R+r) / r * t);

< X 5 =
| I | I | R | B [

' plot(x, y);

i axis equal;

i grid;

Etitle(sprintf('Epicycloid, {\\it R} = %g, {\\it r} = %g', R, r));
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https://suhak.tistory.com/687

» subplot: 421 7He| O E & otLe| =0 2|7

Form

Meaning

subplot(m, n, i)

subplot(mni)

Breaks the Figure window into an m X n matrix of small axis and
selects the i'th axis for the current plot

' x1 = 0:0.1:10;

| f1 = sin(x1) .* cos(xl + pi / 2);

| subplot(221);

i plot(x1, f1);

' xlabel('x_1");

Etitle('sin x_1 \cdot cos(x_1 + \pi / 2)");

i x2 = 0:0.1:100;

| f2 = X2.7 - 0.4%x2.73 + 10%x2.72 - 30*x2 + 5;

i subplot(222);

' plot(x2, f2);

Exlabel('x_Z');

| title('x_2%4 - 0.4 x_ 273 + 10 x_2"2 - 30x_2 + 5');

.........................................................................................................................
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2Kt Jgfx

>>
>>
>>
>>

>>
>>
>>
>>
>>
>>
>>

X1l = 0:0.1:10;
f1 = sin(x1)
subplot(221);

plot(x1, f1);

X2
2
subplot(222);
plot(x2, f2);

X3
f3
subplot(223);
plot(x3, f3);
grid on;

xlabel('x3"');
ylabel('y3");

X4 = 1:1:200;
f4 = sqrt(x4)
subplot(224);
plot(x4, f4);

¥ cos(x1 + pi / 2);

0:0.1:100;
X2." - 0.4*x2."3 + 10*x2.72 - 30*x2 + 5;

0:0.1:100;
-(0.4*x3.73).*sin(x3);

.*log(x4);
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E1x3

Function

Description

Plot(x1, y1, s1, x2, y2, s2, ...)

Combines the plots defined by the (x, y, s) triples

loglog(x1, y1, s1, x2, y2,s2, ...)

loglog(...) is the same as plot(...) except a logarithmic
(base 10) scale is used for the X-axis and the Y-axis

semilogx(x1, y1, s1, x2, y2, s2, ...)

semilogx(...) is the same as plot(...) except a logarithmic (base
10) scale is used for the X-axis

semilogy(x1, y1, s1, x2, y2, s2, ...)

semilogy(...) is the same as plot(...) except a logarithmic (base
10) scale is used for the Y-axis

plotyy(x1, y1, x2, y2)

Plots Y1 versus X1 with y-axis labeling on the left
and plots Y2 versus X2 with y-axis labeling on the right
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27 2% 3 7|EH 4

T

. x = 1+§e-°-05tsin(t+5), 0<t<100 01<zx<10

' >> t=0:0.1:100;

§>> x=1 + 0.5%exp(-0.05*t) .* sin(t + pi/2); E 2|
:>> plot(t, x); i ain
>> grid on I

.................................................................................................................

" 1“’ ‘ 1‘1 ‘ 1‘2
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' >> 1=0:0.1:100;
' >> x=1 + 0.5%exp(-08.05*t) .* sin(t + pi/2);

.................................................................................................................

.................................................................................................................
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0.1 <x<10

1.




=1 5 8l J|Ef P4

sin \/_

cy=x%4+1, y =400 ,where0 < x <10

§>> y2 = 400 * sin(sqgrt(x)) ./ exp(x);
>> plot(x, y1, X, y2);

.................................................................................................................

§>> yl = x."2 + 1;
' >> y2 = 400 * sin(sqrt(x)) ./ exp(x);
>> plotyy(x, y1, X, y2);

.................................................................................................................
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- Q10| 4SSt Al 31 9l ATt SIS KA KIS IIAIL.

- MEE A=

-2x2°| subplotE TISOM, &+ x =1+ 2e ~0.05t gin (t +§) 0<t<100,
0.1 < x < 1029 J2iTE plot, semilogx, semilogy, loglog &+E A2}
agle A3z EE MBla}

- 32X 322 print @45 0| 2510{ X &610{0f 5HH (AT E EO| X &HSH=
220| Zgtk[ofof &), AT E It S Jejzo| O3 IiU S MESStE S ot
Ct.
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IE = 58 28571

- set(gca, ‘property, ‘value’, ‘property, ‘value’, -+*)
-set() &= T JHA|(FIHM 2l5) o] HSMES MH
> A Je T A= R, T E S, StLte| H|0|E M(line) S
>F=gcf(); > o J2iZ I 7t 2 7]|(get current figure)
>A=gca(); = ®x J2HZ Xt HE X 71 27| (get current axes) = 72 BIEHS| AL E
»L=plot(x, y); = J2HZ0f| MS I8t O JHKHIE 71K 7|
-Get() &4 TS M2 7N S, £M0| Qe ER A &M HA

>&dED

v Axes £4 : https://kr.mathworks.com/help/matlab/ref/matlab.graphics.axis.axes-
properties.html

v Figure &4 : https://kr.mathworks.com/help/matlab/ref/matlab.ui.figure-
properties.html

v Line 54 :
https://kr.mathworks.com/help/matlab/ref/matlab.graphics.chart.primitive.line-
properties.html
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https://kr.mathworks.com/help/matlab/ref/matlab.graphics.axis.axes-properties.html
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>> get(gca)

ALim:

ALimMode:
ActivePositionProperty:
AmbientLightColor:
BeingDeleted:

Box:

BoxStyle:
BusyAction:
ButtonDownFcn:
CLim:

CLimMode:
CameraPosition:
CameraPositionMode:
CameraTarget:
CameraTargetMode:
CameraUpVector:
CameraUpVectorMode:
CameraViewAngle:
CameraViewAngleMode:
Children:

Clipping:
ClippingStyle:
Color:

ColorOrder:
ColorOrderIndex:
CreateFcn:
CurrentPoint:
DataAspectRatio:
DataAspectRatioMode:
DeleteFcn:
FontAngle:
FontName:

FontSize:
FontSmoothing:
FontUnits:
FontWeight:
GridAlpha:
GridAlphaMode:
GridColor:
GridColorMode:
GridLineStyle:
HandleVisibility:
HitTest:

[e 1]

‘auto’
‘outerposition’
[111]

‘off'

on'

'back’

'queue’

[0 1]

‘auto’

[0.1638 -4.7007e-04 241.0890]
‘auto’

[0.1638 -4.7007e-04 0]
‘auto’

[0 1 0]

‘auto’

8.9714

‘auto'’

[1x1 Line]

on'

'3dbox "

[11 1]

[7x3 double]

2

[2x3 double]
[111]
‘manual’
‘normal’
'Helvetica'

10

on'

'points’
‘normal’

0.1500

‘auto’

[0.1500 ©.1500 0.1500]
‘auto’
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Interruptible:
LabelFontSizeMultiplier:
Layer:
LineStyleOrder:
LineStyleOrderIndex:
LineWidth:
MinorGridAlpha:
MinorGridAlphaMode:
MinorGridColor:
MinorGridColorMode:
MinorGridLineStyle:
NextPlot:
OuterPosition:
Parent:
PickableParts:
PlotBoxAspectRatio:
PlotBoxAspectRatioMode:
Position:
Projection:
Selected:
SelectionHighlight:
SortMethod:

Tag:

TickDir:
TickDirMode:
TickLabelInterpreter:
TickLength:
TightInset:

Title:
TitleFontSizeMultiplier:
TitleFontWeight:
Type:

UIContextMenu:
Units:

UserData:

View:

Visible:

XAxis:
XAxisLocation:
XColor:

XColorMode:

XDir:

XGrid:

XLabel:

1.1000
"bottom*

1

0.5000

0.2500

‘auto’

[0.1000 ©.1000 0.1000]
‘auto'’

'replace’

[0 01 1]

[1x1 Figure]

'visible'

[434 342.3000 22.8200]
‘manual’

[0.1300 ©.1100 ©.7750 0.8150]
‘orthographic’

‘off'

on’

‘childorder’

in
‘auto’

"tex'

[0.0100 0.0250]

[0.0435 0.0523 0@ 0.0555]
[1x1 Text]

1.1000

‘normal’

‘axes'

[6x@ GraphicsPlaceholder]
‘normalized’

[1

[0 90]

on’

[1x1 NumericRuler]
'bottom’

[0.1500 ©.1500 0.1500]
‘auto’

‘normal’

on’

[1x1 Text]

XLim:

XLimMode:
XMinorGrid:
XMinorTick:
XScale:

XTick:
XTickLabel:
XTickLabelMode:
XTickLabelRotation:
XTickMode:
YAxis:
YAxisLocation:
YColor:
YColorMode:
YDir:

YGrid:

YLabel:

YLim:

YLimMode:
YMinorGrid:
YMinorTick:
YScale:

YTick:
YTickLabel:
YTickLabelMode:
YTickLabelRotation:
YTickMode:
ZAxis:

ZColor:
ZColorMode:
ZDir:

ZGrid:

ZLabel:

ZLim:

ZLimMode:
ZMinorGrid:
ZMinorTick:
ZScale:

ZTick:
ZTickLabel:
ZTickLabelMode:
ZTickLabelRotation:
ZTickMode:

[-18.7498 19.0773]
'auto*

‘off'

‘off'

'linear®

[-15 -16 -5 @ 5 10 15]
{7x1 cell}

'auto’

0

‘auto’

[1x1 NumericRuler]
'left’

[0.1500 ©.1500 0.1500]
‘auto’

'normal’

on'

[1x1 Text]
[-14.9178 14.9169]
‘auto’

‘off'

‘off'

'linear’

[-16 -5 8 5 10]
{5x1 cell}

'auto’

0

‘auto'’

[1x1 NumericRuler]
[0.1500 ©.1500 0.1500]
‘auto’

‘normal’

on"

[1x1 Text]
[-0.9945 ©.9945]
‘auto’

‘off’

‘off’

‘linear’

[-0.5000 © ©.5000]
'auto’

0

'auto*




s

T TTOCTrWTS [

e i |

Position: [0.1360 ©.1100 0.7750 ©.8150] || XTickMode: 'auto’
Div. oY ERérgy and Electrical Engineering, Uiduk University s e 104 )

i CurrentPoint: [2x3 double] i TickDir: ‘'in’ |
DataAspectRatio: [1 1 1] B TickDirMode: 'auto’ |
| DataAspectRatioMode: 'manual’ Ei TickLabelInterpreter: 'tex' E
| FontAngle: 'normal' B TickLength: [0.0100 0.0250] |
i FontName: 'Helvetica' | Title: [1x1 Text] i
| FontSize: 10 TitleFontSizeMultiplier: 1.1000 i
E FontSmoothing: 'on' §§ TitleFontWeight: 'normal'’ i
§ FontUnits: 'points' Ei Type: 'axes' E
i FontWeight: 'normal’ B Units: 'normalized’ |
i GridAlpha: ©.1500 | View: [0 90] ;
i GridAlphaMode: 'auto' EE XAxisLocation: 'bottom' i
GridColor: [0.1500 ©.1500 ©.1500] XColor: [0.1500 ©.1500 0.1500] |
| GridColorMode: 'auto'’ Ei XColorMode: 'auto' E
| GridLineStyle: '-' B XDir: 'normal’ §
i LineStyleOrder: '-' | XGrid: 'on' |
i LineStyleOrderIndex: 1 EE XLabel: [1x1 Text] i
LineWidth: ©.5000 XLim: [-18.7498 19.0773] i
§ MinorGridAlpha: ©.2500 Ei XLimMode: 'autof E
| MinorGridAlphaMode: 'auto’ B XMinorGrid: 'off' §
L * B - - S XMinorTick: 'off’ |
| oie2o sMse MET Ut gion] MU MF0| | XScale: 'linear*
| T AT AR AHE ALRE|= M TiYkh | CTickLabers fra ceny. o el
e g*#%(gl’id, axis, xlabel, ---)& SoHA ™ E XTickLabelMode: 'auto’
E ‘~ A XTickLabelRotation: © |



>> set(gca, 'FontSize', 20);
>> set(gca, 'GridLineStyle', '--');
- Mo £d HEL O

>> set(plot(x, y), 'LineStyle', '--");
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>> yl = cos(x);

>> y2 = cos(x - pi / 6);

>> y3 = exp(-0.5*x) .* sin(x);
>> plot(x, y1, x, y2, X, y3);
>> grid on

>> xt = [0, 2, 4, 6, 8, 10];
>> yt = [-1, -0.5, 0, 0.5, 1];
>> set(gca, 'xtick', xt);

>> set(gca, 'ytick', yt);
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22X H | J2jx

Function Description

Makes a plot using polar coordinates of the angle ‘theta’, in

polar(theta, , s) radians, versus the radius ‘r’

Transforms the corresponding elements of data stored in
[theta, r] = cart2pol(x, y) Cartesian coordinates X, y
to polar coordinates angle ‘theta’, radius ‘r’

Transforms the corresponding elements of data stored in
[X, Y] = pol2cart(theta, r) polar coordinates ‘theta’, radius ‘r’
to Cartesian coordinates X, y
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= ZHEA g

: . . |4 Figure 1 - a x
>> theta = 0:(2%pi)/100:2%pi; : TeE BIE 2V 490 5@ HA3TO FWw S8TM -
' >> r = (sin(theta) + theta) / (2*pi); | E DIERY R PR ELY:

. >> polar(theta, r); ' .

§>> [X, y] = pol2cart(theta, r); | W 04 N

a i e

>> plot(x, y) | //’ )

>> grid | 180 h - 0

' >> axis equal 5 AN\

' >> axis([-1 1 -1 17]); e
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- S4EHEE oK

- Q10| 4SSt Al 31 9l ATt SIS KA KIS IIAIL.

« XHEE 2K
-SMO0|x=3,y=20|HF=0| g =8,b =62 EIHQ 2= E 24z}
-CH2 o DiZlH e Bi Ao 2T E I X HA=E 22},
»r(t) =25+ 30[1—€%%7%], O0(t) =2rn(1—e79%2%), 0<t<20
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M Ipelo] 54

» MI}E : MatlabOi[A] AFESH= T2 M OHE
-SEXIH MR B0 /S
- 23 E E(script) Trat gt (function) IHE 2 LI+ E
« AEIE Il
-BHOo|SS 0|2] 2otz mhY

O O
-HH> X command window)HA & —» HEE HHES £XHo=Z Al
o Of= IF
-Sto| HAOE KB —» S E ARSI WHOZ S & (s Hp —» =)
o MOt XM

ost

- {70 M [File = New — New Script] & MEiSI{ A
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Review

i) Octave - O d
File Edit Debug Window Help News
(™ Iﬂ Current Directary: | C#work v % B
File Browser = ®  Editor T X
C:/wark " ‘t ﬂ File Edit Wiew Debug Run Help
o1 -2 >xE 2 it eeeD n
<unnamed> [
1
Current Directory: | Ci¥work
= Editor
;‘# File Edit Wiew Debug Run Help

Workspace & X i . |
Filter I:‘ N'E"'lul"i' S[rlpt Dtr +N }
Name Class ‘, ------------------------------------------ \‘ MNew Functicn...

i 2 XM S -|I+ I Open... Ctrl+0

e LH S NI 2 NE | @ Ope

! xF |o| SEXF |-h | =] : Recent Editor Files ’

1 . .

I o ]Il-OE| Ol%% %1.:?_.0; XPH ' Edit Function Ctrl+E

1 - 1

\ /
A > ittt g . saveFile Ctrl=s
Cornrmand Histary F X )
Filter [] ¥, Save File As...
ar 8 % Close CtrlF4
version Close Al
exit _ .
# Octave 5.2.0, Fri Mar 20 19:3 Close Other Files
help
cle . . - Print... Ctrl=P
# Octave 5.2.0, Thu Apr 09 172, | line: 1 col: 1 encoding: 3¥STEM  eal: CRLF
< > Cornrand Window Docurnentation Editar “ariable Editor
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o 2 ALOJ| A BH2 Q1

o AS (A—_-l =1 E)
- O A THY 0|5 (HX} H|Q|) Y
>> 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 Directory: | C¥twark v‘ 4+ B
F\\e Browser Editar @ x
File Edit Wiew Debug Run Help
Cifwork  ~| 4 ‘?‘#g ) N
O -2 wndZteoeed
Fs
exlm el B
1 radius = input( R
2 fprintf( , radius);
Workspace 7 x 3 area = pi * radius A 7;
Filter 1 4 fprintf( , area);
Mame Class » 5
ans doubly
area doubl v
< >
Command History & =
Filter (]
exit A
# QOctave 5.2.0, Fri Mar ;
help < >
cle . f
# Octave 5.2.0, Thu Apr ¥ line: & cali 1 encoding: SYSTEM  eol: CRLF
< > Command Window  Documentation  Editor ~ Wariable Editor
) Octave - O x
File Edit Debug Window Help News
h D Current Directory: | C#hwork v‘ 4& i
F\\e Browser *  Cornrnand Window & X
Ciwork | 4 ﬁ >> exl A
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 4
# Octave 5.2.0, Thu Apr ¥ | < »
< > Command Window  Documentaion  Editor  Wariable Editor




-QutMol TE 2 Ao gt HO| HR2 JsE s
> C0] : gt (function), Basic & FORTRAN: subroutlne Pascal : procedure
-OTZOMO| O E AES 6t 7| 5O 2 AHE AI8%tE 7|58 1oist 5§ &2
BHS015 T ZHEol | EaiA] Aot 2

input variables 2==(function) ouput variables
> o« M-file2 AAE —
E}AE MEE| = 0|§|I7|- Sk o Azt
T = | H = HA .oI-Ao|E ]I|-°'O|E T |EJ-|-HA

Div. of Energy and Electrical Engineering, Uiduk University @



Efunction [output_variables] = function name(input_variables)
% do MATLAB commands

ltem

Description

function

£ Foloitt= A= Qnfot= 7|/ =

—

output_variables

function_name

input_variables
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é% function sum = intsum(a, b)
E% return sum of two input variables

' function sum = intsum(a, b)
| sum = a + b

' >> intsum(2, 3)
sum = 5

............................................................................................................................................................................................................
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E% function sum = intsum(a, b)
i % return sum of two input variables

rE
=

H0

1[0

p

i function sum = intsum(a, b)
sum = a + b

E>> help intsum
"intsum' is a function from the file c:\work\intsum.m

function sum = intsum(a, b)
return sum of two input variables
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—
=
A3
> A Al
> OfL|H —» A3 2IE el
- IFU O L 4
HHAE - XY HE: (B LHEO|M2HAIR 7Hso HE)

of

u
1=

e

10

=

> 2 =
> ATZIE Mol LHE HAE —» M H4 (command windowol| A 2aist= 240t <)
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AL 2R} Ho| B4

- Of|A[ : radian — degree

{ % ret = rad2deg(r)
E% Converts r (in radians) value to ret (in degree) value

Efunction ret = rad2deg(r)
’ ret = r * 180 / pi;

§>> rad2deg(pi / 2)

Eans = 90

. >> rad2deg(pi / 6)

ans = 30.000

' >> deg = rad2deg(pi / 4)
i deg = 45

>

...................................................................................................................................................................................
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Matlab X2 1z2jjal

o« ZtA|H AL (relational operator)
- &= O] HAMXLO| ZHA|E THEtSH= HMIIE A R0 H| W 2(compare
statement)0f| TE At

Operator Meaning Example ol
< Less than A<B <
<= Less or equal than A<=B <=
> Greater than A>B >
>= Greater or equal than A>=B >=
== Equal A==B ==
~= Not equal A~=B I=

- AIGARLS] FZE: & - 1, AR -0
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Matlab X2 1z2jjal

o ZHAIH LERE

—_
- B|E{ /34 20| Z A THO| 2 H| D5I0] HIE|/SH 2 gt

_________________________________________________________________________________________________________________________________________________________________________________________________

>> 5 > 8 >> a ==
ans = 0 ans =
> a =5 < 10
a=1 @ 0 1 0 o
>> x = (6<10) + (7 >8) + (5 * 3 ==60/ 4)
X = 2 i > a-~=Db
>>a =[156 9 4 11]; . ians =
'>> b =[8 209 2 19]; L
' >> b >=a 1 1 1 e 1 1
i ans = L
i i>>a > 10

e 1 1 0 1 . ians =

>> 1 0 0 0 1

.................................................................................................................................................................................................
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Matlab X2 1z2jjal

o ZtAH|HLK}
- #E| /20| O A GIARI| Hite a| ME| /B R Bt - ZFAX|H o

AEE|0 F (1) fIX|f }ADFE THs

Workspace FoX
>>a = [15 6 9 4 11]; e U
'SS c=a > 10 Mame  Class Dimen Value
E C = a double  1x5 [15, 6,9, 4, 11]
| ans double  1x2 [11, 207
1 © 9 90 1 C legical 1x5 1,0, 0 0 1]

deg double  1x1 45

>

’ N
HIE] 0{| Al 102 LCH 2 Z4ak
>==0}7|
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Matlab X2 1z2jjal

.« =2|HMX} (logical operator)
- B 1ARt] ZDIZH(A/AR) 2 22 =2lgtel eAtoR = I ofAte)
S e m AL

oo
A

Operator Meaning Example C10]
& Logical AND A&B &&
| Logical OR AlB |
~ Logical NOT ~A !
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Matlab = 12[ 2l

.« =2|HMX} (logical operator)
-IE|/H20| 29 2t QAR A e

1
. :
; 1
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Matlab X2 1z2jjal

. GlAKE @M 29

I AR Zruss
1 O -
2 ! AN ' N N
3 (Efeh+ (eHeh)- - —
4 * A U A -
5 + - —
6 -
7 < = > >= == ~= —>
8 & —
9 | —
10 && —
11 | | —
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M-file Z2 12U H {2



Matlab X229 : if

Ek = input('Enter k : ");
1f k > ©
disp('You entered positive number.');
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Matlab X229 : if

'k = input('Enter k : ");
if k > 0
| disp('You entered positive number.');
Eelse
disp('You entered negative number.');
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Matlab X229 : if

¢ if ~else & 0| A

- 431, 0] 20| HAES YWOL £ U2 D& 607 0|42l B EnH(pass)
OILIZ! S2t(fail) 8 A4H3HE ATLE T T,

- 2A[ HLERL S =2 ALK AE
_Eql X E

o
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ik = input('Enter number : ');

if k > 0

| disp('You entered positive number.');
' elseif k < ©

| disp('You entered negative number.');
i else

| disp('You entered 0.");

.........................................................................................................................................................................................................
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Matlab X229 : if

e if ~ elseif ~ else 2 0| A|
- H=(score)S 2 0F 90T 0]+40|H ‘A’ 80H 0|4 90F O|ZHO|H B -+,

607 0|5H0| 3 ‘F'8iHg S2ot= ATZE T4 X,

OI-J—|_E|£]

| 7190 O| &0|H

v oAl
o
0
>

:
l
I
_I

o

1y ro 1y ro s

>

v{®) D?I'.
Mt

of

)
bl

|
oY
M
O
>

7} 80 0 &fO|™

i}l
N

7} 70 0| &fO|™

@
ot > Jot >+ Lo
IS

~ |
Vil
02 go oA

I = M

e

~ |
oY

M

Jor >
02! &2
W |0
g
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Matlab X229 : if

« =X ZAHZ (nested if)
-OILIC| iIf20| I E ZHE £0| CHE ZHE0| etk =32

if ZUE2 % X2 10/ BIS0HE 3R, X 258 ZAf
B&; % X2 10/ BIZofEA XA 258 PIEoIE R

; i

else E
=&, X X 10/ BIFofEA X2 25 BIZofA ZE R |

end E
else E
if ZUFT3 % £ 10] BIFoLA GLFA, 71 358 ZAf E
=8, % X 10/ BIFofX FRFHA £ 25 OFZof= &R +¢ |

else E
=8 % X 10/ BIFofX FRHA X7 2& [IZofA] G2 ¢
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e =X XAHZ oA

4

- 1[lin] = 2.54[cm)], 1[ft]=12[in] 2! A Z O[30 cm, ft, in E A= HEA]
_I

| A2YE T XA

> A of] (Of2HH 2 12d)

Enter value : 10

Enter unit : in > A% CtQ
Enter new unit : cm - Hztgl CHQ

10[in] is 25.4[cm]

« 2
oo

-1[in] = 2.54[cm], 1[ft]=12[in]
Al7|s A33E T
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Matlab 212 : for

A
| By % HIF XI|IZHOA E|SZK] 1M B
éend % Octave MWZEIV|0|MM= endfor?t AF=OZ LIEFLILE

% Matlabdte| =2tMH=2 2IA endE2 £=HY A

.........................................................................................................................................................................................................

'n = input('Enter number : ');

Esum = 0;

i for k=1:n

: sum = sum + k;

i end

| fprintf('Sum from 1 to %d is %d\n', n, sum);

.........................................................................................................................................................................................................
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VERE e =m kL

. HA
&, % Bt ZUIU0M 2SUTNK] S7HA

.........................................................................................................................................................................................................

'n = input('Enter number : ');
Esum = 0;

i for k=1:2:n

: sum = sum + k;

i end
| fprintf('Sum of odd numbers from 1 to %d is %d\n', n, sum);

.........................................................................................................................................................................................................
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Matlab Z212 Y : for

. for & O|A|

- 128 RO (- M) ntX| 2| &2 +15H= &4 AddTo()

E% function sum = AddTo(n)
;% Calculate sum of the numbers from 1 to n

Efunction sum = AddTo(n)
i sum = 0;
for k
sum
i end
i end

........................................................................................................................................................................................

1:n
sum + k;
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. for22| HtE He|
4 2, 3, 4] = for2dIM = HEZfS 0|80 2=

Efor‘ k = 1:2:6

............................................................................................................................................................
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Matlab =222 : nargin, nargout

9| 7%= (number of input arguments)
2 (number of output arguments

7
-2 EY I AEE Y/ " o 2 T|5E MBS g 20|

N
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Matlab Z22U : nargin, nargout

! % function [resl, res2, res3] = argtest(a, b, c, d) E E>> argtest

E% Test function for nargin, nargout | Enargin = 0
. | nargout = @

Functlon [resl, res2, res3] = argtest(a, b, c, d) | Eans =0

fprintf('nargin = %d\n', nargin);
fprintf('nargout = %d\n', nargout);

' >> a = argtest(1, 2)
' nargin = 2
Enargout =1
resl = nargin; 'a = 2
if nargout > 1 ' >> [a, b] = argtest(1, 2)
res2 = nargout,; , Enargin = 2
end . inargout = 2
if nargout > 2 la= 2
res3 = 0; b= 2 ;
| end . >> [a, b] = argtest(1, 2, 3) |
| End . Inargin = 3 |
| . I nargout = 2
Ea = 3
‘b 2
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Matlab Z212 Y : for

« for & Of|X| : AddTo()&4=2| &t = AddToEx()
-AddToEx(n) : 1~n 771X| Q| &tA|
—AddToEx(a b) : a~b 7tX| 2| Tt A

E% function sum = AddToEx(n)

} % Calculate sum of the numbers from 1 to n
i % function sum = AddToEx(a, b)

% Calculate sum of the numbers from a to b

| function sum = AddToEx(a, b)
’ if nargin == 1
b = a;
a =1;
end
sum
for

0n X Il
1l
Q
(o

end
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_41 11 1+1 1+1 1
T=*\173757 779711713 15

x3  x°  x7

> From Gregory Series :tan™'x = x =+ = — 5+ -,

En = 10000; % iteration number
i pisum = 0; % result

| for i=1:n
i pisum = pisum + (-1)~(i+1l) / (2*i - 1);
if mod(i, 1000) == ©
fprintf('Iter [%d], pi = %.12f\n", i, pisum * 4);
i end
| end

Eprintf('pi = %.12f\n', pisum * 4);
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» forEe S AE0IK nA[LHSH7] #1: E|'O|]IL|7C(LernIZ)9—|

/11111 111
= 779711 13 15

functlon ret = pilf(n)
pisum = 0;
for i=1:n
pisum = pisum + (-1)~(i+1l) / (2*i - 1);
end
i ret = pisum * 4;
| end
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—_1)k+1
...>=4 GO
=1

2k —1

>> pilf(1)

;ans = 4

| >> pilf(5)
' ans =
. >> pilf(10)
ans =
' >> pilf(100)
' ans =
' >> pilf(1000)
Eans =
' >> pilf(10000)
' ans =
' >> pilf(100000)
' ans =

.....................................................................

3.3397

3.0418

3.1316

3.1406

3.1415

3.1416



T 2244668810 (22 <44> 6 6
213355779 9 \13/ \35)\57

i n = 10000; % iteration number
t pival = 1; % result

| for k=1:n
i pival = pival * 4 * k"2 / (4 * k*2 - 1);
if mod(k, 1000) ==
fprintf('Iter [%d], pi = %.12f\n', k, pival * 2);
i end
| end

 fprintf('pi = %.12f\n', pival * 2);
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Ex : 2IFE8 (1) Al M5}

« wHASET| #4 : 20} H|M| E(Francois Viete) 2| £ot=Z4

\/5.,/2+\/§.\/2+ 242
2

2_
T 2
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Ex : Taylor Series

- 2lo|of gl Met~(analytic function)E =&t4=2| & Hof| M| ZIS = A At
ool 2ototo 2 LIEH = YA (R 5! XEAISH LHE 42
-a Z2XNUAM= RIS SO = AR ALt
=S ( ) (- a)" = (@) + f'(@)x - a) +2 f”(a)(x—a)z ro f”’(a)(x—a)3

-a = 091 A2 = Maclaurin series

. El22l 240 887

_EL':Ilol |:|-A |. —| x|
_ME Lo AAL BA A N
- AHEEO| A X3 gt (sin, cos, tan, exp, log, ...) |

> X2 oo H/W AIM 32 M2 E7Hs = Z2AFCHEA
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Ex : Taylor Series

- B2 S2 of
-a |_X-|O'”A-|
(n)
f()—Ef D a7 = f(@) + (@) — @) +3 £ (@~ a)? + 3 (@)~ )P +
“0l] a = 091 2 = 0 2A oM 2AIZE

22 53

sinx =sin0 + xsin’ 0 + — T 31n”0+ T sin”’ 0 + --

X2 X3 o
sinx =0+ x - 1+§ 0+§ (— 1)+Z 0+ -
x3  x° = (-
S x2n+1
SiInx = x 3!+ Z 2n+1)'
x?> x* x® xB B oo(—1)” - — 7 x? x3

Cosx_1_2|+4l_6!+8l_ _Z(Zn)!x ’ Zn——1+x+7+§+---
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Ex : Taylor Series

e ' >> sin(pi / 4)
% function ret = sint(x) lans = 0.70711
i % Calculate sine value using Taylor series expansion E§>> sint(pi / 4)
| 9= === === mm m i m e e e e e e ‘lans = 0.70711
; EE>> sin(pi)
i function ret = sint(x) ‘lans = 1.2246e-16
. ret = 0 1 >> sint(pi)
for n = 0:5 'lans = -0.00044516 |
ret = ret + (-1)~n / factorial(2*n + 1) * xA(2*n + 1); |
i end |
 end
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Ex : Taylor Series

E% —————————————————————————————————————————————————————————— ;E>> sin(pi)
{1 % function ret = sinto(x, order) Eéans = 1.2246e-16
E% Calculate sine value using Taylor series expansion 1 >> sinto(pi, 3)
{% x : angle [rad], order : order of series expansion lans = -0.075221 i
= = == == 1 >> sinto(pi) = sinto(pi,5)
| ' ians = -0.00044516 |
| function ret = sinto(x, order) EE>> sinto(pi, 7)
. [ if nargin < 2 | lans = -0.00000077279

| order = 5; i 1 >> sinto(pi, 10)

. end j lans = 0.000000000010348

ret =To; T IS

for n = @:order e
ret = ret + (-1)”n / factorial(2*n+1)*x"(2*n+1);

.......................................................................................................................................................
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Ex : Taylor Series

- H|EE g5 0[E¢tsin &=

-
QISR WE/HAT Ha Y 4 UEE &

i % function ret = sintv(x, order)

t % Calculate sine value using Taylor series expansion
i % X can be either vector or matrix

i % x : angle [rad], order : order of series expansion

Efunction ret = sintv(x, order)
if nargin < 2
order = 5;

___________________________________________________________

. for n =075 P |
| ret = ret + (-1)"n / factorial(2*n + 1)*x{.” {(2*n + 1); |

end 77 |
' end

.......................................................................................................................................................

Div. of Energy and Electrical Engineering, Uiduk University @



Matlab Z2 122 : while

- B3 % ZUMo| gEsh: B0 BEE e
end % Octave H4ﬂ7|01|*1._ endwhlleOI =02 AME|L}

.........................................................................................................................................................................................................

En = input('Enter number : ');

isum = @;

'] =1

‘while(j <= n)

' sum = sum + J;

| J=3+1;

i end :
fprlntf( Sum from 1 to %d is %d\n', n, sum); E o

Div. of Energy aL o S e e e e e e e e d




Matlab Z2 122 : while

« while 2 0| A|
-15E X ol (YLsHL) ntX| Q] &2 #ot= e AddTo()

E% function sum = AddTo(n)
t % Calculate sum of the numbers from 1 to n

Efunction AddTo(n)
’ sum = 0;
j=1;
while(j <= n)
sum = sum + Jj;
J=3+1;
end
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e break &

L P = Oo >x
-for £= whileZ2| BI5EZ2 3=
. |
e continue =
- L ileE2 HOO ASHS o], o HOoS A3
for EE= WhlleT'_‘—O—l L—H}lxl Hn_l'—n'_E I %Ol'II o 1 L—-l'|:| I:I|_|-_“._E I OCI;I
. for k = 1:n
| % A\
— break AN
i 1
; % oo /
| - ;
W=es o of4 | continue — GhEsis Lol 51 HEe S%sK| o4,
ASWSIK| Ot EE g B oo / So| HHEE S Al
T o S | — ,’ El.I:I—‘l |_I-—|V__E T o
| % BI0F, o] k=30| AT, k=4Q! HEZ Ut 2 0l
i end
—— % BTO0=

..............................................................
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Matlab X229 : break continue

« Break, continue £ Oi|X|

for k = 1:6  >> breakl
if k == 4 k= 1
break; k= 2
end k=3
k >
end >
for k = 1:5 '>> continuer B B A e
. ifk==2|k==3 | k= 1
continue; | ‘warning: Matlab-style short-circuit..
end ;k = 4
k k= 5
end >

...............................................................................................................................................................
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Ex: Root-Finding

« St4=0| 2 AH7| : Bisection method
(x) = 00| &= x (roots) 37|, X732} : 20| EXlst= He| A
- 772 UM LER0l M ZM[f(x) ~ 0]t RS urE
- =% =X (algorithm)
-k = 00| Al A[ZF: 27| 22ZF [ay, by]
> 20| EXot= = : f(ag)f(by) <0
-k= B7HAZ|HM LS 2 BHE

+b
> RZte| ZZHZE Al ¢ = kK F(a0)f(co) < 0, F(co) f(bo) < 0 ?
Ck

> far) f (i) fcr) f (b))l T Al L
> f(a)f(ck) = are1 = Ak, bry1 = ¢k
> fci)f (br) = aq1 = C oy by = by
> Xt |a, — by | < e ECHEIOH S 2= ¢,

ve: i EHR, O] 248 SMXE] = e = 107°
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|
s

fla)f(c) <0,f(c)f(by) <0 ?




Ex: Root-Finding

. Bisection method example

% set initial interval [8, 13]
=8;

= 13;

eps = le-6; % epsilon

iter = 1; % iteration number

fprintf(" k a b f(c)\n');
fprintf('-----------"“"“"““m - \n");
while abs(a - b) > eps
= (a + b)) / 2;
if func(a) * func(c) < ©
b = c;
else
a = C;

500

400 [~

300 -

200 -

100 |-

X3-15x2454x-45
T T

end e :

fprintf('%5d %10.7f %11.7f %11.7f\n', iter, a, b, func(c));
iter = iter + 1;
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function y =
y = X."3 - 15 * x.”2 + 54 * x - 45;

end i end

func(x)



Ex: Root-Finding

. Bisection method example

:'""'"""'""'"""'""'"""'""'"“"'"'""'"“"'""'"“"'""'"“"'""'"'““““'“““'““““““““““, x°-15x%454x-45
i% set initial interval [8, 13] i 500 | | | | | ' ]
pa = 8; ' /
i b = 13; 400 - ]
i ! /
i eps = le-6; % epsilon E 200 - /
Eiter = 1; % iteration number i /
Efprintf(' k a b f(c)\n"); E //
B T \n'); o /
t while 1 E
L c=(a+b)/2; N —
i if func(a) * func(c) < © ! - T~ -
| b = s E 100 ‘ ‘ ‘ T ‘ !
else § o 2 4 o 0 12 4
a = c; -
end

fprintf('%5d %10.7f %11.7f %11.7f\n', iter, a, b, func(c));
if abs(a - b) < eps
break
end
iter = iter + 1;

i end i
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Ex: Root-Finding

« ot0o| 2 &) Newton-Raphson method
- f(x) = 00| E[= 2 2ZHOIM =78} x, &

~x = M F(0)Q M AL ES g(0)2) S B0 xp 2 AHE B b

A O

- = &= A (algorithm) )
-k = 00l A|ZF: &7| 8 x, 4F “")4@
E SN IHAM LIS 2 8BS

> x = x, 0l A AL R g () Al

v gik(x) = f(x) + 1O (x — xp)

> g (x) = 00| E[= xAHLE

Y Xiar = 2 = L0 ()7 HR R [EHY
> Xt %y — Xpaq| < € HOHEOH =
v e QXS 0] A4 SIIE| = ¢ =
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Ex: Root-Finding

« Newton-Raphson method example
- f(x) = x3 — 15x2 + 54x — 45, Z7|%f : fy = 12

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" X3-15x2454x-45
Ex_cur = 8; % initial root E 00 ‘ ‘ | | ‘ | 7
i eps = le-6; % epsilon ; /
i iter = 1; % iteration number E 400 /*
t max_iter = 30; % maximum iteration number | /
: : 300 - ,,/
E fprintf(' k X f(c)\n"); E /
L Fprintf (- \n'); 2 a0 /
t while 1 § /
{  x_next = x_cur - func(x_cur) / funcd(x_cur); | 100 | /
fprintf('%5d %11.7f %11.7f\n', iter, x_next, func(x_next)); |
if abs(x_next - x_cur) < eps | Lo .
break i . T~ s
end i - | | T |
X_cur = x_next; jrmTTTTmmmmTmmmmmmsmmmmnn oo e L 12 1
iter = iter + 1; i function y = func(x) !
if iter > max_iter Py = X3 - 15 % X."2 4+ 54 % x - 455
break { end
i end ;::IIi:::::::j:ZI::i:::::::i:::::::::::%
{ end i function y = funcd(x) '
L""""""""""""""""""""""""""""""""nnnnnnnnnnnnnnnnnnné y =3 * x.”2 - 30 * x + 54;

iend
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Root-Finding : Comparison

21
22
23

=
N

0903015
0903015
0903015
0903015
0903111
0903111
0903111
0903122
0903128

.5000000
. 5000000
.5000000
.1875000
.1875000
.1093750
.1093750
.1093750
.0996094
.0947266
.0922852
.0910645
.0904541
.0904541
.0904541
.0903778
.0903397
.0903206
.0903206
.0903158
.0903134
.0903134
.0903134

OO0 OO

. 0000000
. 2500000
.8750000
.8750000
.0312500
.0312500
.0703125
.0898438
.0898438
.0898438
.0898438
.0898438
.0898438
.0901489
10.
10.
10.
10.
10.
10.
10.
10.
10.

. 8750000
.4843750
.5175781
.6589355
.2978210
.0870018
.1286197
.0266338
.5287250
.2506812
.1119326
.0426267
.0079907
.0093230
.0006665
.0036621
.0014978
.0004157
.0001254
.0001451
. 0000099
-0.
.0000240

0000578

i g o e g g g e e g B B B B o o o o o o

.1666667
.1972134
. 7920568
.5509747
.1384116
.0909240
.0903134
.0903133

1981.0879630

559.
145.
29

8391617
6982188

.4734893
.7642441
.0346554
.0000057
. 0000000



'a = input('Enter function of x
func = inline(a);

a = input('Enter first point of interval : ');
b = input('Enter second point of interval : ');

eps = le-6; % epsilon
iter = 1; % iteration number
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_________________________________________________________________________________________________________

| >> bisect2

i Enter function of x : cos(x) + 2*sin(x) + x”"2
EEnter first point of interval : -1

| Enter second point of interval : 1

k a b f(c) E
1 -1.0000000 ©.0000000 1.0000000 E
2 -1.0000000 -0.5000000 0.1687315 E
3 -0.7500000 -0.5000000 -0.0690887 E
21 -0.6592665 -0.6592655 -0.0000004 E tED



E>> find(x > 6)
. ans =
| 7 8 9 10

§>> find(mod(nn, 2) == 0)
‘ans =
2 4 6 8 10

§>> find(mod(nn, 2))
ans =
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Ex: A% Ho}7]|

« 22(prime number) 7517| d12|E : L2 AH|H| A L] K
-2~100A10|9| B &= &+E H0I= 75'?
> B0} 2:100=[2, 3,4, 5, -+, 10012 HE
>HIEC X2 R4 2& A0 5t HIE R4 S0|M 22| Hi~& 2 & ML
v'[2,3,4,5--,100] = [3,5,7,9,11,13,15,17,19, 21, 23, -+, 99], &% : [2]
>HIE L HE 24 32 A0 st H{E R4 S0 32| Hfj+~F 2 & H[AHSIC.
v'[3,5,7,9,11,13,15,17,19, 21,23, ---,99] = [5,7,11,13,17, 19,23, -+, 97], 23 : [2, 3]
>HIE L HE 24 5& A0 Zetstl HiE R4 S0 59| Hfj+~F 2 & M7 ST}
v'[5,7,11,13,17,19,23,---,971 = [7,11,13,17,19, 23, --- ,97], 2% :[2, 3, 5]
>HIES| HE2 471 §iS W7HX| Bt=SiCt,
Ve
v [97]=>1[].2%:[2,3,5 7, 11,13, 17,19, 23, -+, 89, 97]
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» 22=(prime number) 57| Z12|F : Of2tEAE|L| A2 *ﬂ

% function primes = getprimes(n)
% Get prime numbers between 1 to n

function primes = getprimes(n)

nos = 2:n; % TN =it HE TH=7

primes = []; % AXNEHE HIE

while length(nos) > ©
% A HiES X2 R4AS A0 F7t
primes = [primes nos(1l)];
% A HHESl MS RAE LIFOX|s EZE £ A
nos = nos(find(mod(nos, nos(1))));

end

: >> getprimes(10)

Eans = 2 3 5 7

§>> getprimes(50)

lans = 2 3 5 7 11 13 17 19 23 29 31
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