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Learning how to

ResTable.datal(
PsoData.cond{crt}(spr,2),
PsoData.cond{crt}(spr,3)

Indexing )=
bestPersDim(bestGlobNum, crt);

Size and type of data

Output format

Mat | ab Edi t or

21.10.2015 13:20 AOB17MTB: Part #3 \»\) “EDr
2 Department of Electromagnetic Field, CTU FE&loslav.capek@fel.cvut.cz Ae /

d T ST
elmag.org /R 47




Matrix operations

Indexing in Matlab

e now we know all the stuff necessary to deal with indexing irtlia

e mastering indexing is crucial for efficient work with MallH!

e Up to now we have been working with entire matrices, quiterofie
need, however, to access individual emenets of matrices

e two ways of accessing matrices / vectors are distinguished
e access using round bracke(s ,
e refers to position of elements in a matrix

e access using square brackdis
e refers to content of a matrix
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Indexing in Matlab

e let's consider following triplet of matrices
e execute individual commands and find out their meaning

e start from inner part of the commands
e note the meaning of the keywoetd

1 2 3 4 5
2 4 6 8 10
2 3 5 71

N, =

11
22
33
44

12
24
36
48

Matrix operations

600 s

14
28
42

56

13
26
39
52

>> N1 = (-5:5:5)" ;N2 =

[1:5;2:2:10;primes(11)];N3 =

(1:4)*(11:14);

>> N1

>> N1(1:3)
>> N1([1 2 3])
>> N1(1:2)
>> N1([1 3])
>> N1([1 3])
>> N1([1 3])
>> N1([1; 3])

>> N2(1, 3)

>> N2(3, 1)

>> N2(1, end)
>> N2(end, end)

>> N2(:, 3:end)

>> N3(2:3,[1 1 1])
>> N3(2:3, ones(1,3))
>> N3(2:3, ones(3,1))
>> N3([N2(2,1:2)/2 4], [2 3])

% like repmat

>> N2(1, ) >> N3([1 end], [1:4 1:2:end])
>> N2(1, )’ >> N3(;, :, 2) = magic(4)
>> N2(:, 2) >> N3([1 3], 3:4, 3) =

[1/2 -1/2; pi*ones(1, 2)]

1
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Matrix operations

Indexing in Matlab

| T
420s 1

e remember the meaning adnd and the usage of colon operator*

e tryto: H@ﬁ
e flip the elements of the vectdil
e without usingfliplr [ flipud  functions

e select only the even columns NR H

e select only the odd rows 3 E

e 21 4th and 8" column ofN2's

2nd row
e create matriXA (4x3) containing numbers 1 to 12 (row-wise, from left to
right)
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Indexing in Matlab

Matrix operations

300s 1
e calculate cumulative sui@ of a vectorx consisting of integers from 1
to 20
e search Matlab help to find appropriate functi@arfulative sum)

=(1 2 .. 20
S=(1 1+2 ... 1+ 2.-+20)

~loi ]
calculate cumulative suin of even elements ® E‘“ S |
of the vectoix .

200+

150

what is the value of the last element of the
vectorL ?

100 -

50 |
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Matrix operations

Indexing in Matlab

150s 17
e which one of the following returns corner elements of a maki
(10x10)?
>> A([1,1], [end,end]) % A.
>> A({[1,1], [1,end], [end,1], [end,end]}) % B.
>> A([1,end], [1,end]) % C.
>> A(1:end, 1:end) % D.
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Matrix operations

Deleting elements of a matrix

e empty matrix is a crucial point for deleting matrix elements

>>T=]]
e \We wantto:

e remove 29 row of matrixA >> A2, 1) =1

e remove 3 column of matrixA >> A, 3) =]

e remove 3 21dg 5h column >>A(, [L25]) =]

of matrix A
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Adding and replacing elements of a matrix

Matrix operations

e Wwe want to replace:

39 column of matrixA (of size MxN) by a vectok (length N)

>> A(;, 3) =X

2nd 4t 3 8h row of matrix A by three rows of matricd8 (number of

columns of bothA andB is the same)

>> A([245],:) =B(1:3, )

e We want to swap
2nd row of matrix A and 3" column of matrixB (number of columns oA

IS the same as number of rowsByf

>> A(2,:)=B(,5)

e remember that always the size of matrices have to match!
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Matrix operations

Deleting, adding and replacing matrices

420s 1
e which of the following deletes the first and the last colunfmatrix
A (6x6)?
e Create your own matrix and give it a try
>> A[1, end] =0 % A.
>> A, 1,end) =]] % B.
>> A(, [1:end]) =] % C.
>>A(;, [1 end]) =] % D.

e replace the®, 3dand 3" row of matrixA by the first row of matrixB
e assume the number of columns of matriéeandB is the same

e consider the case wheBzhas more columns thah

e what happens iB has less columns thak?
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Matrix operations

Matrix creation, element replacement

e create following 3D array

100 2 00
M(EGL )=[0 1 0f, MY )= ;3M ( )=|0 3 0
0 01 0 05

1{0]o0

0[1]0

0/0]1

e replace elements in the first two rows and columns of theé $inget of
the array (i.e. the matrix [1 O; O 1]) witNaNelements

)
S
!
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Matrix operations

Linear indexing

e elements of an array of arbitrary number of dimensions abdrary
size can be referred to using single index

e indexing takes place along the main dimension (column-wise) than along
the secondary dimension (row-wise) etc.

>» B = magic(3) A y/
A= 3
81/
= i g 1 & r II' al
>> A = magic(3) sl NV
E; 4 9 2 ’,' c)',
’; s> B{:) AF'," Y ',"
b / /
\L/ A\ R\ 4
Zl‘ ans =
j 8
= 3
i : :
5 1 >> A(2)
k]
9 s
&
T
2
\ 4
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Linear indexing - application

Matrix operations

e let’s consider following matrix: | >> MAT = ones(7);

e we set all the red-highlighted elements to zero:

>> MAT(2:2:end) = 0
>> imagesc(MAT);

=10] x|

File Edt Wiew Insért Teols Deskiop Window Help

Dddses | B|IRXUDEL- |2 |0EH | 80
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Matrix operations

Linear indexing — 1 nd2sub, sub2i nd
e ind2sub :recalculates linearindex * | 4 | ’ 1.1 . 1.3
to subscript correspondingtosize| 2 | | 8 21122123
and dimension of the matrix 36|09 313233

e applicable to an array of

arbitrary size and dimension | >>ind = 3:6;

>> [rw, col] = ind2sub([3, 3], ind)
%rw =[3123]

% col =[1222]

e sub2ind : recalculates subscripts

to linear index 11022 13 1 I
e applicable to an array of
: : : : 2112223 2 |5 | 8
arbitrary size and dimension
311321 3,3 3 6 9

>> ind2 = sub2ind([3, 3], rw, col)
% ind2 =[345 6]
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Linear indexing

Matrix operations

300 s

e for a two-dimensional array, find a formula to calculateskn index
from position given byow (row) andcol (column)

check with a matripA of size 44, where

and therefore

row = [2, 4, 1, 2]
col = [1, 2, 2, 4]

>> A = zeros(4);
>> A(:) = (1:16)

ind = [2, 8, 5, 14]

T
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Data types

Function who, whos

e functionwho lists all variables in Matlab Workspace
e wide variety of options

e function whos lists the variable names + dimension, size and data
type of the variables or displays content of a file
e wide variety of options

>> whos( '-file' , 'matlab.mat’ );

>>a =15; b = true;

>>c= ‘testt ;d=1+5j
>> who

>> whos

>> \Ws = whos;
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Data types

Function what, whi ch, del et e

e functionwhat lists names of all Matlab files in the current folder

>> Wt = what;

e funkcewhich is able to localize (in this order)
e .m/.p /Simulink function
e Method of Java class
e Workspace variable
e arbitrary file, if present in the current folder

=¥ which =in

built-in (C:“Program Files‘MATLAEB%YRZ01Za%toolbox'matlabhelfunt@doubletsin) % double method

e functiondelete deletes
o files
e handle objects (e.g. graphical objects)
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Functions cd, pwd, di r

Program flow

functioncd changes current folder

e lists current folder when called without a parameter
e ,cd .. “jumps up one directory,cd / “jumps up to root

functionpwd identifies current folder

functiondir lists current folder content

for other functionsiphkdir , rmdir , ...) see Matlab Help
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Program flow

Function prefdir

e folder containing preferences, history, and layout files

>> folder = prefdir
>> cd(folder);

e itis recommended to do not edit any file!
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Function nenory, ver

Program flow

function memory displays information on how much memory is
available and how much the MATLAB software is currently @gsin

FFOmMEMOLY

>> memory Maximum possible array: 4408 ME (4.822e+09 bytes) *
> M _ Memory available for all arrays: 4408 ME (4.62Ze+02 bhytes) *
- memory Memory used by MATLABE: 626 ME (7.Z2%4e+08 bytes)
FPhysical Memory {(RAM): 3534 ME (3.705e+0% bytes)

* Limited by System Memory (physical + swap file) awvailable.

functionver displays license information >> ver
>>\V = ver

e Matlab version
e License number
e List of toolboxes and their version

If you need to know the vesion of Matlab only, ugersion

>>\/ = version
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Format of command line output

e Up to now we have been using basic setup

Program flow

>> pl

ans =

3.141&

»» 2in(l.1)

e Matlab offers number of other options ans -

e useformat setting
e output format does not change neither the computation accuracy nor the
accuracy of stored resukfs, realmax ,realmin , ... still apply)
setting format description
short fixed 4 decimal points are displayed
long 15 decimal points for double accuracy, 7 decimal points for single accuracy
shortE floating-point format (scientific notation)
longE -11-
bank Two decimal points only (euro — cents)
rat Matlab attempts to display the result as a fraction
and others note.. omittingsetting  parameter restors default setup
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Format of command line output

Program flow

e try following output format settings

e each format is suitable for different type of problem

>> format
>> format
>> format
>> format
>> format
>> format; s

>> g =[5 1/2 1/3 10*pi sqrt(2)];

long ;s
rat ;s
bank ; s
hex: s
+, S

e there exist other formats with slight differences

e checkdoc format

240 s

e later, we will learn how to use formatted conversion intangs
(commandsprintf  afprintf )

1

21.10.2015 13:20

22 Department of Electromagnetic Field, CTU FE&loslav.capek@fel.cvut.cz

AOB17MTB: Part #3

N E

elmag.org




List of ASCII characters

e ASCII characters used in Matlab
e All characters to be found on EN keyboard

[ ALT + 91 matrix definition, indexing
] ALT + 93 -/l-
{ ALT + 123 cell elements indexing
} ALT + 125 -/l-
ALT + 64 handle (symbolic math)
> ALT + 62 relation operator
< ALT + 60 -/l-
\ ALT + 92 Matrix division
| ALT + 124 logical operator
~ ALT + 126 -/l-
A ALT + 94 power

e for more seehttp://www.asciitable.com/
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Launching external programs

e rarely used

e external programs are launched using the exclamation nhark "
e the whole line after the!™ is processed as operation system command

>> Icalc

e if you don't want to interrupt execution of Matlab by the launch, a&d "

>> lcalc &
>> Inotepad notes.txt &

e itis possible to run Matlab with several ways

>>doc matlab Windows
>>doc matlab UNIX
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Program flow

Work with files using the prompt

e try the following
e copy & paste line by line, observe what happens
e Dbe careful when editing the commands!!!

>> mkdir(  'My_experiment’  );

>> cd( 'My_experiment' );

>> this_directory = pwd;

>> our_file = ‘pathdef.m'’ :

>> our_data = fullfile(matlabroot, 'toolbox'’ , 'local' , our_file);
>> copyfile(our_data, this_directory);

>> new_file = 'my_demo.txt' ;

>> movefile(our _file, new file);

>>
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Exercise #1

e consider signal:

s(t) =v2msin(2wt) +n(u,0),

600s 1
W, = T,

where the mean and standard deviation of normallmisonn is:

mu

u=0, o=1

sigma

e create time dependence of the signal spanhNrgb periods of the signal using
V = 40 samples per period
e oneperiod: T=1: tO[kk+1, kOZ® (chooskequal forinstance to 0)

e thefunction n(x,0) has Matlab syntax:

>>n = mu + sigma*randn(1, N*V)

icix
]

Fie Edit View Insert Tools Deshtop Window Help

Dad SRR

9« 2 |0H 8D

8

41

h.)

=

|
3
T
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Exercise #2

600s 1

e apply threshold function to generated signal from the pmnewi
exercise to limit its maximum and minimum value:

. 9
Smin it S(t) < Smin Smin -~
: Sp(t) = Smax < S(t)>smax 10
the result is vectosp_t s(t) therwi 5 = 1
use functionsnin andmax with two \ - Oerwise * 2
input parameters, see Matlab Help for details
Browe1 \ ~lgix
e use the following code to check your outpu1 G o s Gt o 50 :
dde| WA ANDEL- |2 |0 =
>>close all ;
>> plot(t, s_t); hold on;
>> stem(t, sp_t, ™), C o5 1 s 2 25 3 35 4 45 s
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User defined scripts and functions

Matlab Editor

e it is often wanted to evaluate certain sequena®ofmands repeatedly
= utilization of Matlab scripts (plain ACSII coding)

e the best option is to uddatlab Editor
e to be opened using; >> edit

e orin Matlab < R2012aStart — Desktop Tools — Editor

e a scriptis a sequence of statements that we have been up toypmg
In the command line
e all the statements are executed one by one on the launch of the script
e the script operates with global dataMatlab Workspace

e suitable for quick analysis and solving problems involving multiple
statements

e there are specific naming conventions for scripts (and falséunctions
as we see later)
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Script execution , m-files

e {0 execute script:
F5 function key in Matlab Editor

Current Folder— select script> context menu— Run

Current Folder— select script> F9

From the command line;

User defined scripts and function

>> script_name

e Scripts are stored as so called m-files

.M

caution: if you have Mathematica installed, the .m files may be launched

by Mathematica
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Matlab Editor, < R2012a

User defined scripts and functior

_sé- Edt Ioxt Go Col Tods Delwg Deskiop Mndow teb @ P
BE| -0 ¢+ x[%&| 0 ONOB LRI C[(30 - Aedi|b ARBDD 8BS w1 & \“AmB8e0

it [Clfuriction [pTCMout pTCMres done] = TCM afs_executor (pTCMin, routineData) H3— e s | a E
2 23 T{:I:l_afs__executor: This function computes eigenvalues and sigenvectors aq — end
& 3 —saiver— as.
4 z 36 3 a:
5 z 97 = sigenNumbera = real (pTCHMout. sorted. nunbers) ;
& z -m 98 — eigenVectors = ‘real (pTCMout.scdrted.vectors);
T 3 99— meshStroct = pICMout.meshStruct:
a 3 TCH 108 — 3 = pTCMout.freglisc:
k| z T3 = o = meshStruct.p;
10 ] 102 — ;> = meshStruct.t;
11 ] e saved To 103 = tCenter = meshStruct.Trienter;
.’;,2 £ 104 — threa = meshStruct:trhrea;
13 3 = basn added [for 02 calecalatiom) TES = clear pICHMout;
14 £ ] plri ]
15 3 iﬁ__'i 3% Allpcation
16 & Last updace: 5.2.2011 108 s
IT 3 THG: = Cmatrix = NalN(modes,modes,Tregs):
18 % Hoc=s 110 — Wematrix = HaM (modes,modes, fregs);
13 3 ) 5EME as TCM pfs exccutor.m 117 = Wmmatrix = NaN (modes,modes, fregs):
20 z 4 112 — Ematrix = Hal(modes,modes,fregs);
Z.l 3 B) findeg=ss(l,:) ~ sSorgsd 3 s . - -
22 £ findexes[2,:) = asaocia 114 & For ea"h freq‘uenr'v & for esach mode
23 % 115 £
2 % PAuthor: Milgslav ﬁfs_:ak, capaimblfal .cvor.cz, 2011 116 — foprintf{l, 'resQuv ver,%s input OF. Modes %2 ,0f, fregs: %3.0f\n\n'

3 147 version,modes, freqs);

% See also TCH pfs executor, praliH, prapicHMinput, TCHM BUN soiver, postiiH e~ [Clfor i = l:fregs

b4 if nfo |

23 % TO DO 198 — forintf{l, 'Frequency sample: £3,0f\n',/i); .
23 : {1y 121 fprintEil,...
39 122 i NG s
=l
32/ H 1
=1 >> edit % launch editor
34 . . ‘ y * .
= | >>edit myFcel % open new file ‘myFcel’ in the current directory
36
3t = piCHMres = {}; 3 aiokacs (event. pozd23ii dopinsno) 129 — ad = ze-rastsize[t,,é’},mdes}: % Fustota nadbojs {divergencs J)
8= timePath = [numZscr(z(3)) '.' numZscr(cc(2)) '.' numZser(cc(l)) ' 130 — thisFreq = frind(i);
33 numZstr (Tt (4)) '—' numZstr(tt(S))]1; % alokscs dacta a <£asu starta = [ for § = 1:modes _ILI
4n %= Tnrmt_variahle check - .ﬂ 4] | 2

&dﬂcx_vs_mmtm :(| resQz.m x"ms Ciuv.m |m@=mm

x| monopdlem x| plotEigEur.m x| resQum x| TOM_afs executorm x|

N/

N\

(6 LE=e == on,
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User defined scripts and function

Matlab Editor, 2 R2012a

HE > b

L= 2 (G =

s Run Runand  Runsnd 5 mdvance
- Time:  Advance

| Run Section

>> edit % launch editor

>>edit myFcel % open new file ‘myFcel’ in the current directory

= | double_notched_engine.m % | testl.m | Function_test.m E : !

double_notched_discretization.m

AOB17MTB: Part #3
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User defined scripts and functions

Useful shortcuts for Matlab  Editor

key meaning
CTRL + Pg. UP switch among all open m-files - one direction
CTRL + Pg. DOWN - other direction
CTRL + R adds ‘%’ at the beginning of the selected lines, “comment lines"
CTRL + T removes ‘%’ from selected lines
F5 execute current script / function
CTRL+ S save current file (done automatically after pressing F5)

CTRL + HOME jump to the beginning of file

CTRL + END jump to the end of file

CTRL+ -/ « | jump word-by-word or expression-by-expression to the right / left

CTRL +W close current file
CTRL+O activates open file dialog box (drag and drop technique also available)
CTRL+F find / replace dialog box
CTRL+ G ,go to", jumps to the indicated line number
CTRL+D open m-file of the function at the cursor's position
CTRL + 1 indention of block of lines corresponding to key worfds (/ while ,if /switch —case)
F1 open context help related to the function at position of cursor
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Matlab Editor

User defined scripts and functions

120s 1

e oOpenMatlab Editor and prepare to work with a new script, call it
signall.m , for instance
e use signal generation and limiting from one of the previdides as the
body of the script
e Save the script in the current (or your own) folder
e try to execute the script (F5)
>>edit  signall %% scri pt generates signal with noise
clear; clc;
t = linspace(0, 5, 5*40);
s_t = sqgrt(2*pi)*sin(2*pi*t) + randn(1, 5*40);
plot(t, s_t);
e note: from now on, the code inside scripts will be shown without leadiy ,,
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User defined scripts and functions

Useful functions for script generation

e functiondisp displays value of a variable @ommand Window
e without displaying variable's name and the equation sign "="
e Can be combined with s text (more on that later)
e more often it is advantageous to use more complicated but robust fusgtimf

s> a = 2413-1;

E T e el a - 2/\13_11 a = 2/\13'1, == oa = 2°13-1;
_ b = [8*a 16*a] vS. | b=[8%a 16*al; I
0T b (jiESF)(t)); 65528 131056

e functioninput is used to enter variables

>> A = input('Enter parametr A: ');
e if the function is terminated with an error, E”j‘”f;;ﬁ:‘ff o o s b e
Enter string str: this is a test
the input request is repeated R
- Name Size Bytes Clasas Attributes

=input( 'Enter parameter A:' );

A 1x14 28 char

ans 1x1 8 double

e |tis possible to enter strings as well:

str = input( 'Enter String str: ' 's' );
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Matlab Editor — Exercise

User defined scripts and function

600 s

e the problem can be described as : rA

create a script to calculate compound interest* (
P =

=)
{1

whereP is regular repayment of del paidn-times per year in the course of
k years with interest rate(decimal number)

e Create a new script and save it

e atthe beginning delete variables and clEammand Window

e Iimplement the formula first, then proceed with inputap(t ) and
outputs ¢isp )

e Tryto vectorize the code, e.g. for various value®ph or k

e Check yourresults (prad=1000,n=12,k=15,r =0.1 jeP =10.7461)

*interest from the prior period is added to priradip

1
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User defined scripts and functions

Matlab Editor — Exercise

n

- r nk
n[(l*‘ﬂ) - J
e use scripts for future work with Matlab

e Dbear in mind, however, that parts of the code can be debugged using
command line

nk
| r
e try to vectorize the code, both forandk rA(1+j
P —
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Matrix operations

Linear indexing

| EEE—— |
600s 1

e let’s consider following matrix: | >> A = magic(4);

e use linear indexing so that only the element with the highest value in each
row of Awas left (all other values set to 0); call the new maBix

>> B = zeros(size(A));
>> % complete ...
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User defined scripts and function

Ul

Useful functions for script generation

e functionkeyboard stops execution of the code and gives control to
the keyboard

e the function is widely used for code debugging as it stops code execution
at the point where doubts about the code functionality exist

K>>

e keyboard status is indicated bi>> (K appears before the prompt)
e The keyboard mode is terminated t®turn

e functionpause halts code execution,
e pause(x) halts code execution for seconds

% code:; code: code;
pause;

e see alsoecho , waitforbuttonpress
e special purpose functions
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User defined scripts and function

Ul

Matlab Editor — Exercise

360s 1
e modify the script for compound interest calculation in theavthat
e VvaluesA andn are entered from the command line (functioput )

e testthe functiorkeyboard (insert it right after parameter input)

e isit possible to uskeyboard mode to change the parameters insertethpyt ?
e arrange for exiting th&eyboard (K>>) mode, useeturn

e interrupt the script before displaying results (functpause )
e note the warning Raused” in the bottom left part of main Matlab window
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Script commenting

User defined scripts and functior

NS

e MAKE COMMENTS!!
e important / complicated parts of code
e description of functionality, ideas, change of implementation

enables to separate
function into more
blocs
(%%..)

Multiple-line
comment

typical comment
(one-/multiple- line)

% A = magic(3);

matX = dataln(:,1);

SumX =sum(matX); % all members are summed
%% CELL mode (must be enabled in Editor)
disp(num2str(SumxX));

Z =inv(Z2),

%{

This is a multi-line comment.

Mostly, it is more appropriate to use more
single-line comments.

%}

Shortcuts:
CTRL+R
CTRL+T
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When not making comments...

edgTotal =
RHO_P
Y RHO M =

one e
will i
understand! T

o =

= for k =

RP
RE1
A
21

r end

= tfor k =
n
RFP
RE1

Z1
i

B end

= end

2l

User defined scripts and functior

\

Meshdtruct. edgTotal;
zeros(3, 9, edgTotal);
zeros(3, 9, edgTotal);

Elfor m = 1l:edgTotal

r]() RHC F(:,

RHO M{:,

pom) = repmat (Meshitruct.Bho Plusl{:,m), [1 21);
repmat(Mesh2truct. Rho Minusl{:,m}, [1 2]);

D, m)

zeros(edgTotal, edgTotal) + li*zeros({edgTotal, edgTotal);

Elfor p = l:Mesh3truet. trTotal

find (Meshftruct. TrianglePlus - p == 0};
find (MeshStruct.TriangleMinus - p == 0);
Meshdtruct. trlenter? -
repmat(Meshidtruct. trCenter(:,p), [1 2 Mesh3truct. trTotal]);
sgrti{sum(D.*D}) ) ;
exp (-K*R)./R;
gl:,:,Mesh8truct.TrianglePlus);
gl:,:,Mesh8truct. TriangleMinus);
sum(gF) - sum(gM);
FactorFi.*reshape(Fi, edgTotal,1);
l:length{Plus)
= Plusi{k);
= repmat(Meshltruct.Rho Plus?(:,:,n),[1 1 edgTotal]l);
= repmat(Meshitruct.Rho Minusf(:,:,n), [1 1 edgTotall);
= sum(gP.*sum (RP. *RHC_P) ) + sum(gM. *swa(RP. *RHD M) ;
= Factord. *reshape (&, edgTotal, 1) ;
n) = Z(:,n) + Meshtruct.edgLengthin)* (Z1+2ZF);

1:length(Minus)

= Minus(k);
= repmat (Mesh3truct.Rho MinusS5(:,:,n), [1 1 edgTotall};
= repmat{Mesh3truct.Rho_Flus3(:,:,n), [1 1 edgTotall);

= sum(gPF.*sum(RP. *RHO FP)) + sum(gM.*swa(RP.*RHO M));
= Factork.*reshape (i, edgTotal, 1) ;

,nl = Z(:,n) + Mesh3truct.edglengthin)*{(21-2F);
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Discussed functions

edit

disp, pause

keyboard, return, input
who, what, whos, which
cd, pwd, dir

memory, ver

format, delete

open Matlab Editor

display result in the command line, terminate script execution
enables user to enter script being executed, value input request
information on variables, files, folders

change directory, list folder

available memory information, version of Matlabu and toolboxes

command line display format, delete file / objects
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Exercise #1

400s 1
e (enerate vector containing following sequence
2 T T oo oooooDO0 T
Q
OOQ
161 Q i
o
Q
OO
1r 10.0.0.0.0.0.0.0.00] 0 1
T,
Uﬂcmo? 10 15 20 25 30 35 40 T?Qz?
e note the x axis (interval, number of samples)
e split the problem into several parts to be solved separately
e several ways how to solve the problem
e usestem(x) instead ofplot(x) for plotting
e try to generate the same signal beginning with zero ...
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Exercise #2

e (enerate vector containing following sequence

=g

File Edit WView Insert Tools Desktep Window Help L

NDads |29 L-2(0E]aO

e one of possible solutions:

0B8F o
0.6+ (]
0.4

0.2r-

——
Or 1] ] 10 18 20 25 30 35 40 45
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Exercise #3

e consider following signal:
s(t) =v2msin( 24t) +n(u o)

where the mean of normal distributiofy,o) is =0 U and
standard deviatioa =1 sigma ). Matlab syntax ohis:

n = mu + sigma*randn(1, N*V)

e create signal within time inten(ﬁ;lO) so tNat 5 periods of the signal
Is depicted using =40 samples per period.

e use the code in the following slide and correct errors in the codeadCor
solution will be presented during next lecture.
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Exercise #4

N =05;
40 =V,
k == :

clear;

omega = pi;

%% TIME VECTOR GENERATION

% number of periods

% no of samples per period
% beginning of the interval
t = linspace[k, N+k+10), N*V];

%% NOISE VECTOR GENERATION

%% NOISY SIGNAL VECTOR GENERATION | |’
% angular frequency ||
s_t = sgrt(2*pi)*Sin(2*omega*t)*n; 2} | VV\

400 s

—-l—L—I.- =! ~

el

1

i i
o
T T —
—_—
——
—————

%% SIGNAL PLOTTING |
plot(s_t, t)
2 Il
ulqw‘
e Correct solution depicts: T

mu =2; % mean Fie Edt View Insert Toos Deskiop Windan ftep

o o o & = i IR EUTE Wl =< =1
sigma = 0; % standard deviation Dada|bRAaueEL|a/[08 a0
n = mu + sigma*randn(1, N*V); 87—
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Exercise #5

400s 1

e reflection coeff. S, of a one-port device of imslance Z is given by :
2

Z-2,
Z+Z

S, =10log,,

0

wherez =50Q and =R+ jX

e calculate and depict the dependencg,pfor R=30Q and X on the
<1, 1G> interval with 100 evenly spaced point in logarithmic scale

e Use the code below and correct errors in the code. Correct solution will be
presented during next lecture.

>> 500 = Z0; % reference impedance

>>R == 30; % real part of the impedance

>> X = Logspace(0, 3, 1e2); % reactance vector

>> clear;

>>7Z =i*R + 1i*X); % impedance

>> S11 = 10*log(abs(Z-Z0)./(Z+20))*2); % reflection coeff. in dB

>> semilogx(S11, X) % plotting using log. x-axis
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Exercise #6

e Correct solution results in the following:

=
a

File Edit WView Insert Tools Desktop Window Help

Dadds | A0 ELEL- 3|0 80

] T T e

=14 | i o i
10° 10! 102 10°
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Thank you !
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