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MATLAB 99blog®mgds:

Variables
Functions

MATLAB (33¢500900:

Scalar
Vector

Matrix (vector)

>> A = 10;

>> B = zeros(1,A);
>> C = zeros(A,1);
>> D = zeros(A,A);
>> E = zeros(A,A,A);
>>

>> whos

Name Si1ze

A 1x1

B 1x10

C 10x1

D 10x10

E 10x10x10

Grand total

>>

d9Logo¢o

8

80
80
800
8000

Is 1121 elements using 8968 bytes

Bytes Class

double
double
double
double
double

array
array
array
array
array
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MATLAB Output:

>> A = zeros(1,10);
>> B = zeros(1,10)
B =
0 0 0 0 0 0 0 0 0 0

>>

MATLAB Memory:
09593990 FodLOToOHO DBMToL (33¢90 MJ3960 3MmT30BHIMoLomzgol (Ram 1 Gb):

>> M=1e+9; % Memory = 1Gb, M=8*N"3
>>
>> N = (M/8)N(1/3)

N =
500.0000

>>
3 296BM30gd0560 do@Mools BodlodocrmMo boowg: 500x500x500

>> whos

©5300Yymo LMRms 3rOHEL0sb:

>> clear % CLEAR VARIABLES
>> clear all % CLEAR VARIABLES AND FUNCTIONS
>> clc % CLEAR COMMAND WINDOW
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Using Functions

Matlab Workspace / main file

Al

O-
A2 1

[B1, B2] = tempf(Al, A2);

-
-
-
-
-
-~o
-
-

function [Joutl, out2] = tempf(inl, In2);

80806509 RMEEYIMOL d539d: local_variable = 5;

pwd _
print working directory (Unix) 0

outl :
0;

out?2

RMEOIOOL od53)gdo:

addpath(’c:/matlab/mymatlabfiles/lecturel”);
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Arithmetic operations

>> A = 10;
>> B = zeros(1,A);
>> C = zeros(A,1);
>> D = zeros(A,A);
>> E = zeros(A,A,A);
>>
>>
>>
> A1l = A+5+ 5*A + A/5 + A5 + sin(A);
>> % SCALAR OPERATIONS
>>
> Bl1 =B +5*B + B.*B + B./B + B.*5 + sin(B);
>> % VECTOR OPERATIONS
>>
> Cl =C + B”;
>> % TRANSPOSE
>>
396530980 M6 3943 MOHBY: /N

399902980 850520¢1980U5L Js00 «9bos 3556600900 960200508039 856 B280¢m985;

Error using *
Inner matrix dimensions must agree.

whos
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Logics
sample.m

for ind = 1:10
T(ind)=1nd;
Blabla=1;
Blabla=2;

end

Graphics
plotting.m

for Iind=1:1:10
T(ind)=1nd;
end

figure(l);
plot(T,sin(T));

9350¢00L LEBYEPO 56 1B GIMb39MPIL FoFsdOL LBOBIME IO BMbd00l Labgels.
dog. plotting.m o séo plot.m
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Using MATLAB Help

& Ompme 099850mdmb 36553034900 5369 30990:

plot
subplot

xlabel
ylabel

hold on
hold off

comet

0535¢gds 1.1.
x=(0.1:0.1:10); % vector of 0.1->10 with step 0.1

Q3bsBYo 9O 3M5x303DY:

100 sin(x)/x (Foomgwo)
3

X (®xo0)
X (063569)
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535¢19ds 1.2.
9d090bstg oMgdEm®mosdo 89Jdgboo gmbios phases:
phases.m

function [al, a2] = phases(x);

al
a2

sin(0.9*x);
cos(1.1*x);

509Mgm Lzmod@o pirveli.m Odmdgwogs:

o 256LsBE3M3L 39JBH™MOL: X=(0:0.1:25) ;

e al s a2 393@™M9gdolL 45dmbom3wws© 3odmoygbgdl gubdizos phases ;

* 306039 bobosbbg Figure(l) osbsbogh al(x), a2(x) gmo aMsx03%g ;

o 39m6Mg BobsHYBg obobsgl al(a2) subplot(l,2,1)-%g s a2(al) subplot(2,1,2)-%y;
o 39L539 bsbsBBY Fmobgbl al(a2) AMsg3030l 5605300l Bmbdizoom comet ;
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Vector Patch

>>
>> t
>>

(0:1:100);

>> F = sin(t)."2;

>>

>> figure(l);

>> plot(t(1:50),F(1:50));

>>

>> whos
Name
F
t

Grand total

>>

Size

1x101
1x101

Bytes Class

808 double array
808 double array

Is 202 elements using 1616 bytes

plot ®wbjgos8o x/y 30056009 gd0ol 39dEH™MmIOL 16 gosBbIl 9OHM004039 9¢0g396¢31gd0L MOM©IbMdS.

Error using

plot
Vectors must be the same lengths.
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Tensor Patches

>>

>> A = ones(100,100);
>> B = A(3,:);
>> C = A(:,21);
>> whos

Name Size

A 100x100

B 1x100

C 100x1

F 1x101

t 1x101
Grand total i1s 10402 elements

>>

Bytes

80000
800
800
808
808

using 83216

Class

double
double
double
double
double

bytes

array
array
array
array
array
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Tensor Length

>>

>> A = ones(10,20);

>> N1 =length(A(1,:)):;
>> N2 = length(A(:,1));

>>
>> N1
N1 =
20
>> N2
N2 =
10
>> whos
Name Size Bytes Class
A 10x20 1600 double array
N1 1x1 8 double array
N2 1x1 8 double array

Grand total i1s 202 elements using 1616 bytes

>>
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& O 3993501096 53bJ309d0:

sum
diff
rand

0b6@9aMs¢ols 393515905 ols3MYE o K5T0m

clear all

= 25;
= pi/(N-1):
= (0:dt:pi);

H‘D_Z

T = sin(t);

figure(l);
bar(t,T);
xlabel("t");
ylabel ("f(t)");

Int sum(F)*dt

Int =
1.9971

>>

% Start

% Sampling rate
% Time step
% Tive vector with N elements

% Function to integrate

% Integration through summation
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$o63mgdmeols 393515905 oli3MgEero bgomdgdoom

0
clear all %START (ﬂf) - fea—E B
_ dt). tiy1—t; At
N = 25; % Sampling rate : i '
dt = pi/(N-1); % Time step
t = (0:dt:p1); % Time vector with N elements
f = sin(t); % Function to differentiate

dfdt = diff(f)/dt; % Primitive derivative through difference

figure(l);
plot(t,f,"0");

hold on
plot(t(1:N-1),dfdt,"*");
hold off

xlabel ("t");
ylabel ("f(t), d/dt f(t)");

>> whos **** LOTTYROg S
Name Size Bytes Class "o,
O
N 1x1 8 double = “o
dfdt 1x24 192 double g “
dt 1x1 8 double =
T 1x25 200 double =
t 1x25 200 double *.
+ ',
>> iy
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Q0535¢ngds 1.3.

o 256L5BP3MIM 399EHMGO: t=(0:0.1:10) ;

o a53m0035mm gubdgos:  F(t) = exp(sin(t)) ;

e 350m0m3z5go gubdgos:  G(t) = tan(sin(t)) ;

* 3003900 BsbsBob J393M99303B0ol 3mBoE0sDBY (2,2,1) sbsbgm F(t) 13vbd300L odm3zogdvemgds t-bg
0693580 0-qsb 5-9¢9.

* 300390 BsbsBoL §392M99303B0L 3mDoE0sDHY (2,2,2) sbsBgo G(t) 53bdE0ool sdm3zngdmegds t-bg
063963580 0-qsb 8-9¢9.

*  250M0mM35egm 13bdi300 H(t) = ,/6t F(t) dt 9563030 9x5330L 35dmygbgdoo (sum).

*  39Mm6Mg 405530399 obsBIm BMbd30s H(t) - dM30IdMwgds t-Bg 063 MH35¢do 0-sb 5-0).

o 25dmomzsgm Bw6js0s Hi(t) = H(t)cos(t) + 0.01*(random number [0-1]) ;

e 25dmomz9egm Bw96J305 Ho(t) = d/dt H1(t) do®@Eogo Lbgomdgdol godmygbgdoom (diFF) ;

*  HSBHYO 9H AM95303Dg 06¢3)gM35¢do 0-sb 8-8y:
F(t) (8530)
H(t) (foogeo)
H(0) (8%3:69)
Ha(t) (@woHx0)
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Gradient

gradient
contour
quiver

I inspace

0535¢qds 1.4.

e 256LOBM3MIM 39JBHMGmgd0: X =

*k*k

-0.5

-1.5

25

0.5

25

=
N

e

o A

e 350035 9m 116300l 3M30gbE0 MM 3s6BMmIomgdsdo: F(X,y) = x*exp(-x"2+y"2) ;

o 5539 3900l g®50gb&obL grad F(X,y) 3mb@mewmmo bsbsbo (contour) ;
e 55390 390l g®onbEoL grad F(X,Y) g39d@memwo bsbsbo (quiver) ;

linspace(0,2,100); y = linspace(0,2,100);



