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VEMWEL P ES

« MatlabO|2t?

- MATLAB = MATrix + LABoratory: é%ﬁﬂ% 2
- Matlab?| ot : Matlab2} = 2HA 0| | O{LFH A F2{Ql Octave

« Matlab®| 7| %

- HHE(command windows)0ll A EZ0f 1= 8l Z 1} 2ol
_A—_-IEEIE M_f||e A SHGh III=|E=|()-|E [=¥o %:8 |.OI (

T o=2 OO

- Xt AHESH= HEO : cle (clear console), help, cd (change directory),
pwd (print working directory)
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o APE| G ARR}
Operation Symbol Example
Addition,a+b + 3+22
Subtraction,a-b - 90 - 54
Multiplication, a « * 3.14*0.85
b
Division,a+b /or\ 56/8 =8\56
Exponentiation, aP " 2”8
-gutMel T2 aafd A0 AL
- L7 ALK}

|[a
1>
=
2
rr
of
e
ot
|Ih]
=

>/ : right division (2 A= AL A KO

>\ : left division (&

ro ,-\
JBI
Hl‘
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« H2~(variable)2t?

- BILIC| 0|28 7HK|= 7|HEA, = 7|2 E AFESHH 22 NE (2 = 5)
o (o)
o

- 7|4 g M O RHIR 7|AE 2R M 44, 314 SO IR ALS
-5 SILIE RS 45 9D, ME| FE HAS HED 25 AUS

-CHA 2 X} 8 (Cost, cost, CoST, COST = A2 L2 H)

- X|CH 312XtK| 51K, T, X|2 Matlab2t Octaved| M= 632 X77HK| 6| &

-H 0| E2 EXL At BE(L)0]| A E StLte| T2 A ME|H, EXLE AR

-7|RIEE HEE AIBY £+ §lOH, & 0| S 2 HEE AFESHA| SRS F9|.
o OJ2| X7|3tE H

-ans, pi (m), 1 &j (v—1), eps, inf, realmin, realmax
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Declaration ' >> a = sqrt(3) + 1j
'a = 1.7321 + 1.0000i
a + bi, a + bj i
. >> m = abs(a)
'm = 2.0000
Related Function Description
' >> theta = angle(a)
abs(x) Magnitude of x (= a + bi) = Va2 + b2  theta = 0.52360
angle(x) Angle in radians of x (= a * bi) = tan-1(b/a) >> degree = theta * 180 / pi
. degree = 30.000
real(x Real part of x (= a + bi) = a i
) b ( ) . >> r = real(a)
: . . ‘r = 1.7321
imag(x) Imaginary partof x (=a+bi)=b i !
:>> im = imag(a)
conj(x) Complex conjugate of x (= a + bi) = a - bi Lim = 1

Div. of Energy and Electrical Engineering, Uiduk University



Trigonometric

E);%?]r;zgﬂal Description
exp(x) Exponential
log(x) Natural logarithm
log10(x) Base 10 logarithm
l0g2(x) Base 2 Iogar(ijtir;rsnei:il(c)l r:‘Ioating-point
pow2(X) 2%
sgrt(x) Square root

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"}(x)
acos(x) Inverse cosine of x = arccos(x) = cos?(x)
atan(x) Inverse tangent of x = arctan(x) = tan-1(x)
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Mmoo %8

« MO : MatlabW[AM AE5t= T2 MEE O

e« AOZIETI

A3ElE |.0|

J0{== 0|e| 20tE2 o
X

_
o
- 0| M I

0|2 XE = N el BHOSE =AHE &Y
Keyword / Function Meaning Example
; Suppress output radius = 5;
% Comment radius=5; % 9tX|E 2t

disp(variable)

Display results without identifying
variable names

disp(radius)

input

Prompt user for input

radius = input(‘HX[ 22 LGN > °);

pause

Pause until user presses any key

pause

fprintf(format, vari,
var2,,.)

Print msg

fprintf(‘A 0| 22 E|ASLICE);
fprintf(‘“2tX| &2 %f YLICt\n’ radius);
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Meaning

il d

b=
{0
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g
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. AZtatot O] Ak

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,+c]
Scalar Multiplication a*xc=[a;*c,a, *cC,,a, *C|
Array Addition a+b=1|[a; +by,a, +by,-+,a, + by,
Array Multiplication a.xb=1[a; *by,a, * by, -+, a, * by,]
Array Division a./b= Z—i,Z—j,---,Z—:
Array Exponentiation a."c =[a$, a5, -, as]
c.a=[c*,c%,--, cn]
b = [a1 ) Ay »"wafi”
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Keyword 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

Div. of Energy and Electrical Engineering, Uiduk University
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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
x = 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]
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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 107st, 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(2)
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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:m, p:q) = nHWY HOl| A mHm] A2t ptHw ol M qtH W 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
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3

Mm N O 0

>> 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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Columns 1 through 13:

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

1.30000 1.40000 1.50000 1.60000 1.70000 1.80000 e 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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WY xzt f4
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,by + ayb, + -+ a,b
dot(A, B) = sum(A.*B) Pos SR Rt JI;Z 22 T
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sizdo| 5| X [ %l st

O R
.+ rot90(A k) : #2o| 3|
L FA = L1 >> rot9e(A) |
-K>0:CCW (BtA|A|ErEE) 1 2 3 | lans =
HISE ; 4 5 6 | 3 6 9
K<O CW(A|7:” O) i 7 8 9 i i 2 5 8
; L 1 4 7
1 >> flipud(A) P
. '6HE=IQ_| I:qu ﬁg— |ans = | 1>> diag(A)
N i 7 8 9 | !lans =
-flipud(A) : &St up/down) CHE 4 5 6 | | 1

“fliplr(A) : ZH2 (left/right) cyel | 1 2 3 5

9
>> fliplr(A)

|ans = | | >> diag(ans)

i 3 2 1 ians =

i 6 5 4 ' 1 0 0
; 9 8 7 0 5 0
E %] (%] 9
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J|Ef =%

.+ triu(A), trid(A) A,
-CiZkM 2| (up)/ot2i(down) | 4 > °
AFZSH 24 7 8 °

OO0 1o=2

| >> triu(A)

1ans =
 cross(A, B) : @A 1 2 3
0 5 6
: 0 0 9
. dOt(A, B) : LA >> A= [1, 2, 3];
1 >> B = [4, 5, 6];
| >> dot(A, B)
lans =
! 32
§>> cross(A, B)
Eans =
-3 6 -3

e o o o o o o e e e e e
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« Tl TR BlE] a,, 2,8 LHAE2 F HIE|{7} 0| F= Zt =2 cosine 4k
O|C}. O|F 0| &0t & YlE r;, r, 2| AIO|ZI S —_rLOFEf. r, = 3a, —
4a, + 2a, r, = 2a, + 9a, + 7a, O[C}.

-a, -a, = |a,||a,| cos@ = cos O
-0 =cos ta;-a,

-1y -1, = |ry||ry[ cos

-0 = cos™?! (lrl_rz) Ir| =+r-r

r||rs|
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4SO IIU0) M7 9l

» save HHO
- H0f 24 S IOl K&
save IIAUO|E K= save(ItAU0E) = save data
-X| Yot HeE2E ME
save IOIYUO|E Ha41 HE2
-EIAE MAZ ME (-ascii &8 AIE)
» load HHO
-saveE XNEE HE 910{ 7]
load IIUO|E = load data
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|12 .mat2 2 N (D& A])

i>> A = [1,2’3; 4,5,6]; i b Lister - [c¥workitdata.mat] — O .
| || m2E BEE sS40 9FEQ E8ZH) 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 ! OO N

! >> save data i

5 clear | gEmzooz g sl 2ot |

' >> 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 :

n- i

; 1 2 3 i

| 4 5 6 i

i >> B i < 5
I B = :

i 1 2 3 4 5
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HIO|E| I XME 3 =227

>>
>>
N
A
B
>>
>>
>>
>>
>>
N

A = [1,2,3; 4,5,6];
B= 1:5;
whos
ame Size
2x3
1x5
save data
clear
whos
load data
whos
ame Size
2X3
1x5
A
1 2
4 5
B
1 2

ot

Bytes
48
40
Bytes
48
40
4

Class
double
double

Class
double
double

e
(E-IIA E malo| s AI)
1 — =— O T
E D Lister - [c-Wworkwdata] — O ot
1
| Hue BIE 240 ¥IIO =2TH) 100 %
: # Created by Octave 5.2.8, Tue Apr 28 28:44:47 2828 GMT <unknown@DESKTOP-I1NSCUA:
: # name: A
Attributes ||# fype: metrix
1 rows: 2
: # columns: 3
: 123
1 456
i
i
: # name: B
1| % type: range
: # base, limit, increment
: 151
i
25 15 N
. 1 -
attributes || | « EIAE I}lo| HAOZ W2 & S0M LR
el ks
i A =2 & = 3 ol
e HTHE(0|E, "N, 37| 5)0| ZEE O A=
i
1
"""""""""""""""" l'"""""""'""""""""""""""""'""""""""""""""""'"""""""""s
| S50 >
.« Matlab2t Octave?| M Z oto| 22 Q=
—

5

. OctaveO| Al MZEA| -7 SNHE FII2 X|HSHH Matlab S 2tHE|

0f|] Matlab MZ& — Octave 22{27| &

rr

OB IfUZ XE : O|]] save -7 data.mat

____________________________________________________________________________________________________________________________________




rz

e save -ascii %

-jl%%fﬁ*k|EE

=7t

- Matlab/Octave S
> A= [1,2,3; 4,561 |

' >> B= 1:5; i

| >> save -ascii data i

dE QIO Clo[E{Rt HIAE I
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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=

-1

« fprintf() =%

- Yool HAOZ HIAEQ O|0|H E I &H(XME)sH| flet &

-dAlL fprintf(IIEHZ, HAMZXE’, HES ...);
> IIUHS = fopen()2H+E AFESHH MUS E = U

- CHON| M mAof| E2H5H= fprintf() &2k FALSHH, printf()eeX & A3
2o £H0| 7t

-CAHOetCIE &
> =AHE =
>IUHS = ME

- £0| A5}
> fopen() : o}
> fclose() : I}

Xt A28t

|

z Tlo

A
=

=
=
5= 22 command windowo]| &3

=l
[<13

O[0 ot rlo
Ir o

Al
(= I
=M
C

= 7|

me T

e
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-} 7| : fopen(‘THYO|S’ ‘SEfHAD);

> = XHHEA|
O 10 1
v r’: 7|(read) B2 E, ‘W : A 7| (write) 2E

ol
. =
v ‘a’: £7Happend) 2E - 7|E It =7}
Vit /MY 7S I A2 ot
viwt I /MT 7S, IHY QO™ MR E| 11 M
v iat 1 §I/MT| IS, I IQ™ FTtHE
-mhY Y3/
> fprintf(), fscanf() S I CtF = &4 A
-t 7| : felose(fid);
>AY SE 20| oY e

. 23 CHA| REN|3] CHE

0f0
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fid = 3

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

>> fclose(fid)

ans = 0



[OHE 29| 4{= AlMoHH DR MEot= AFEHES

0 71 0.a —

= OEOHH 360=7tX| 10k TR 2 St

ISt~ sin, cos, tan2| M|7tX|E AH|AtetCt,

2 StLt BHSO0{A 2F ZOICH angle sin cos tanS AMASHD, I XME 2
save BHO{0| -ascii &M 2 0| 2%tC}.
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