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(L)An easy way to learn MATLAB is

to sit down at a computer and
follow along with the examples
given In this tutorial.

(©MATrix LABoratory =MATLAB

Alimohammad Latif & Mohamma dReza
DehghaniMahmoudAbadi, Yazd University criaelln




)

. )ay | “16A0SNB & XA x| ©
U S pp&xBrowse “xa lx; a WA Wx©)
) &\ p§xMake New Folder a DA "x' |
OfU.W&; x a1 &; OB axfikax| ©

)& XA
[&; Set Path BE™x] 3 a®Dx RBOCL)
) &\ @xMatlab ~§ QUx Ogiad

Alimohammad Latif & MohammadRez -
k : DehghaniMahmoudAbadi, Yazd Univcrsily 2 le/allg /




y

()

MO preferences a&El 3 & Dx L)
) 3N&FK U Wpe/ AT

y 2O — ax\¥@LAOa<U}tﬂf)|f©

)é/(_ fXd ¥ @Z m

/ @ (Java "§OMatlab & Ay Of©
xfk ' .. 0 'L xfkax| ¥  x interpreted
Y3&0

Alimohammad Latif & MohammadReza

DehghaniMahmoudAbadi, Yazd University 2012/ 2018

4




y

o &
b)

o
i ¥ Yya%ay¥ xautocomplete Of Ox©)
1§,; OtBEOtab ‘ﬁ”xA%§p"l'§g xaP A
Y0 QAUz ik (¥ O
UScript @a-J [ Of Ox~; x WF ©
¥ al@OAECFuNction
edit testl.m

Alimohammad Latif & MohammadReza
K DehghaniMahmoudAbadi, Yazd University criaelln




y

()

—alf ax| OBOFunction ' .. Odk %)
) Aly§xvphelp

U [ . Script ; U2 —alf AW &0 ©
aywad® alu "S§Y &,7§; | pA Matlab
wa, §; | pAMatlab UKl .. Function
) SOSf

Alimohammac 1 Latif & Mohamma dReza
K DehghaniMahmoudAbadi, Yazd University criaelln




£ D

o &
Y )

4 MATLAB 770 R200sb). I —— - 1 F 5. W N oo

Eile Edit Debug Parallel Desktop Window Help

‘1 6| * BB |h i = | (7] | CurrentDirectory:|C:\Acads\CSE455 '|E] =
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.. Command
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a=1[123]

A

??? Undefined function or variable 'A'.
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t=a(l:2, 1.3)
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end
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t =0:10;
X = C0S(2*t);
y = t.*cos(t);
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for k =1:10

X(k) = cos(k);

y(k) = t*cos(Kk);

end
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A display
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rho = (1+sqrt(5))/2

a = abs(3+41)

a = 5*ones(3,3)

Z = zeros(3,4)

| = ones(3)

n = round(10*rand(1,10))
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I = randn(3)
X =-5:0.1:5
y = randn(1000,1)
YA Ga7 B'POBEA xB8 N "ax| ©
hist(y,x)
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c=[bb, b+4 b-1]
31°0)OBO" afoop-Oi A ", ax| ©
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¢ = [b, b: b+4 b-1]

c(1:3:4,:) =]

c(;, 1:3:4) =[]

c=[b b; b+4 b-1]

c(1:2:16) =[]

a = rand(3)

b = [a, zeros(3,2); zeros(2,3), eye(2)]
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n = (0:10)

pows = [n, n.*2, 2.n]
X=(1.0.1:2)°

logs = [X, l0g10(x)]
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plot
Xlabel
ylabel
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title
grid
axIs
stem
subplot
hold on
hold off
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t =-p1:0.1:pi;
y = cos(t);
plot(t, y)

Z = sIn(t);
plot(t, y, t, )
plot(t, y, *--")

plot (t, y, "+, )
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plot(t, y,’s’)
plot(t, y,".-g’)
AN OOV Y x 450 $O
HBREFOXBE O 3S8E OUN ™ HBL)
X §; Oxi QX paoKs (§; ”x();:ég)}'@
A -

help plot

Alimohammad Latif & MohammadReza
\ DehghaniMahmoudAbadi, Yazd University criaelln




()

’/

3 cl(D— UaAx"JOa X ©
) fz JRIOKS:-A 55558 >2\ Ui { ﬂ 550
xlabel({'first line';'second line'})

ylabel('George"s
Popularity','fontsize’,12,'fontweight’,'b’)
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X ABEX
xlabel(\it{\omega N = e™{(-
2\pi)/N}})
TR LR ERS0'¢:10:159 M IS
grid
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axsis([-2, 2, 1, 10])

(5 Eay(@N " ax| stem OO0 x ©

YIaO§ x
y=1:10
stem(y)
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i= 110

subplot(211)
plot(t, z)

Alimohammad Latif & MohammadReza
K 7 DehghaniMahmoudAbadi, Yazd University criaelln

Ny o’
—




y

()

subplot(212)

plot(t, y)

Y7 Ui A Ay OAPEUX (pe OBEOL
¥ AN xaSe¥ OA

subplot(221),...... , subplot(222),....

subplot(223),....... , subplot(224)
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¥ A& xhold on OO x5O
X § NOWWE Xl aEUOx " x NisgoaEY ©
\ Ay xhold off O
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()

e -

n~£ )\ ®§@é v glwlm{,@t‘f\ 8& w:'_§"1/bf©
ya" WIA, T [VAFOX DX

help datafun
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oW sum

%7 g prod

1 X85y hist
a\arvaly cumsum
a[d4&|arvaly cumprod

©50 diff
a0 o corrcoef

wokiif cov
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()

=1[512;394;76 8]
Index = find(b == 6)
[r,c] = find(b == 6)

m = max(b)
m = max(max(b))
[v,r] = max(b)
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()

min(b)

S = size(b)
d=Db(2,)

S = size(d)

| = length(d)

max(size(d))
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()

n = ndims(b)
length(size(b))
p = numel(b)
881108 Y TOBOMATLAB™; O
Yy A-alf
a=[578,019; 4 36]
a(:,:,2)=[104;356;98 7]
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()

a( , ,3)=5

r =rand(4, 3, 2)
r4, 1, 2)

(1l 34} © 1)
[0 2]

S = size(r)
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y

()

/K—/

afol a&fUNY U~
i€, 50[2yéxcat 1§, "X af
b = cat(3, [2,8; 0 5], [13; 7 9])
a=|[12;34]
=[5 6;7 8]
c = cat(1, a, b)
[a; D]
@ — .-




()

c =cat(2,a, b)
a, b]

10 a0 § #ax| cat(3, ... ..... )™x
¥ .y."a[()*woxﬁcmoxwmng
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y

()

{ MOaUp¥ EYO0ag¥ OAOX™; ©
LCE[OV YR E

a=1+2]

b = Real(a)

c = imag(a)
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o o

abs(a)
angle(a)
conj(a)
complex(2,3)
pow2(5)
nextpow?2(13)

Alimohammad Latif & MohammadReza
K 7 DehghaniMahmoudAbadi, Yazd University criaelln

Ny o




y

()

5=
10g10(10)

X =rand(1,10)
X(4:-1:2)
X = (0:0.1:1)*pi
linspace(0, pi, 11)
logspace(0, 2, 11)

Imspace(O 10 11)
@ =t 28020




()

Oé)ﬁﬁOUygx &ig() ylinespace §; ©
)ﬁOAfb(LHU U WUX@H’I 1 UE L $Xye
04 YIaOy§x §x¢l) ylogspace §; ©
g (K@U T ~ene gy UE Bk & NGt

) BOHFAUA U
# ;+ linespace BYOx!f1 FEE ©
)2yaO0+; +logspace
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()

linspace(0,50)
logspace(0,50)
YEEOWNEX" ¥ O+% yaFO8x% ¥ il
"a =50
310040 0 B 0+ AxDax| ©
JAA G
X = 2e5
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()

b =[5:-1:1 3 8]

c = [b, O]

d =[a(1:2:5) 1 0]
c, d

who

clearbc
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()

o o

2N

a=[123]

a.”\2

a.\3

a=2.3.8

size(a)
=[a’a’a’]

e
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()

size(b)

c=Db(1:2:3, 1:2:3)

Size(c)

d =a+b(2, :)

Size(d)

w = [zeros(1, 3) ones(3,1)’ 3:5]
size(w)
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7,

b([1, 3], 2) =b([3, 1], 2]
Size(b)
e=1:-1.5
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9,

format §; “x x-xA¥D¥¢ O &fax| ©
YIaOYEx

format short

/ 0 B YAOOYxNE / § X xx©

¥ Ota&
format long

\ V 4 ¥ gt M) ~ ~ 7 25 \
o
) YOO O -xNA / ¥ X X-x©)
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format bank

) YAOOE Oy -xNA -/ @ UX x-x©)

format rat

)A7:[60)1¢:  QCRV P ENS)

pI
format bank
pI
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()

pI

format long

pI

¥y U X yxxifA¥Dformat §; ©
YA aydl 1 OEX
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y

()

a>[|llx/ WC-Uf; ax&; Matlab x&t "0

Oa(L(Dgx(_W X_5~l§(_ U/{@U"Oa(¥ 5)()2
e Lo

help relop
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EYO$©)
tf = [30 40 50 60 70]>40
a=[256.79.2 Inf 4.8 NaN],

b = isfinite(a)
c = iIslogical(a)
d = islogical(b)
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©

- o

()

X =-3:3

tf = logical(x)

X = randperm(12)
X = reshape(x,3,4)
tf = (x<=bH)

whos tf, X
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()

c = [true false]
a=[123,456;789];
b=rem(a,2) =1

a(b)

clear

a=0;

c =a&b
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y

()

c=a&&Db
y W Oayrey. a-, AaMatlab 7 ©

PaVa.N ~

" GFOXI Q¥ 4) AU Al a yoOf
)2yaOa Y
help lang
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a—2"hf if

a—a"Vhf else
a—a"f elseif
WA, "UR=2"Opt end
v for
A, while
W% ... break
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()

If expression
statements

end

If expression
statements
else
statements
end
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()

If expression
statements
elseif expression
statements
else
statements
end
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()

for variable = valuel:value2
statement

statement
end
n=100;
forr=1:.n
forc=1:n
a(r,c) = 1/(r+c-1);
end

en
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()

X=1l
for1=1:10
X = [X, 1'2];
end
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©

()

while expression
statements
end
switch switch_expr
case case_expr
statement, ..., statement
case {case exprl, case expr2, case expr3,...}
statement, ..., statement
otherwise
statement, ..., statement
end
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£ D

()

method = 'Bilinear’,
switch lower(method)
case {'linear','bilinear'}
disp('Method is linear')
case 'cubic'
disp('Method Is cubic')
case 'nearest’
disp('Method Is nearest’)
otherwise
disp('Unknown method.")
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()

for n=1:10
X(n)=sin(n*pi/10)
end

n=1:10;
y=sin(n*pi/10);
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y

()

eps U yoUow)
num = 0;
eps = 1;
while (1+eps) > 1
eps = eps/2;
num = num+1;
end
eps = eps™2
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()

a=1; b=2; c=1,

If(b"2-4*a*c)<0

disp(‘This equation has two complex root.’)
elseif (b"2-4*a*c)==0

disp(‘This equation has two identical real roots.’)
else

disp(‘This equation has two distinct real roots.’)

end
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()

eps = 1;

for num = 1:1000
eps = eps/2;
If(1+eps) <=1
eps = eps™*2
break

end

end
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()

eps = 1;

for num = 1:1000
eps = eps/2;
If(1+eps)>1
continue

end

eps = eps™*2;
break

end
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@

X=27

units = ‘m’
switch units

case {‘inch’,’in’}

y = 2.54*x
case {‘feet’,’ft’}
y = 2.54*x/12

case {‘millimeter’,’mm’}
y =X

case{‘meter’,’cm’}

y = x/100

otherwise

disp(‘unkonwn Units!’)
y = NaN

end
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a = ones(4,2);

b = 5*eye(3);
try

C = a*b;

catch

errmsg = lasterr;
disp(errmsg)
end
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[ 3l FAKR GoA X & 00 A lower YO
VRO

lower(‘A’)
YRBA arC| Ux AfAyfupper O
upper(‘a’)
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tf=1skeyword(“while’)
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()

tic

forl 1 106
sin(l);

end

toc
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()

tic

| 1105

sin(i);

toc

° 0% a NG 1§ alg) a0 OO

Uygx for WA, “x OMD¥E§ Oxb ¥ . x YU
)E.S
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help "&; 1 Y

help plot

U §; Ox/ W07 a"80 yas¥ ly Ox' ©)

Ox" o Uay pi/ vixN &350

| G737 WU & aXpe/ W UX/ yix
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maore on

help plot
more off x§; OxO; AEyd "84ax| ©

) (Y& x
e xWWO; a44 xhelp help §; x©)
Y30 help “x
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()

/ )@7& xOtBOdoc help “&; “xPéxy ©
YA "B & Wiy§xhelp
doc help
help doc
af@fAahtml/ " Yhelp xEX'; ©
WK X doc “§; help 1Y "§; U'YAO0
) Y; 20080
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%480 vi %Y OtaOlookfor 1§ x©
)(_ Aﬁﬁ@ yl O.—Aa[l(D“(,

lookfor string

Oﬁ_ )AU Strlng )}'U5a WL&A@(_O& (_@
YRAOE dx
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| "AXFDRO)
grayscale images (gray level)

RGB Iimages

Index color images

BW images
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, 0¥ A U Wry Oimtool §; x©
O eo - 7z ~ - o = 1~ A
) AUV Ok a3 K OB UK 10800
imtool(‘board.tif")
YAOERD WF A Xxyx adgAaC)
[X,map] = imread(‘trees.tif');
imtool(X,map)
YOENEX % A AFAAD
| = imread(‘cameraman.tif’);
imtool(l)
e AYD £ UQ@imread ', % "agx$OBOD)
h = imtool(l,[0 80]);

close(h)
X B8Ok URA close "§; x(yexy” £ UYAOEFDEG; XAEH O Ad7; Uk "adFAaayi “ AO
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Oag y OtBOiImpixel §; “x Y§xy ©
X%ux “AFa| Kl KOAE O a3fAY v&§bo
¥ A

RGB = imread('peppers.png’);
¢ = [12 146 410];

r = [104 156 129];
pixels = impixel(RGB,c,r)
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YU ¥ ;UragfAai O
Imfinfo(‘cameraman.tif’)
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a0 A ™YW v x
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