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Introduzione a MatLab
 Prof. Sebastiano Battiato
 MatLab Environment
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MATLAB
 Matlab = Matrix LaboratoryOriginally a user interface for numerical linear algebraroutines (Lapak/Linpak)Commercialized 1984 by The MathworksSince then heavily extended (defacto-standard)
 Alternatives ComplementsMatrix-X Maple (symbolic)Octave(free; GNU) Mathematica (symbolic)Lyme (free; Palm)
 MATLAB
 � The MATLAB environment is command oriented somewhatlike UNIX. A prompt appears on the screen and aMATLAB statement can be entered. When the <ENTER>key is pressed, the statement is executed, and anotherprompt appears.
 � If a statement is terminated with a semicolon ( ; ), noresults will be displayed. Otherwise results will appearbefore the next prompt.
 � The following slide is the text from a MATLAB screen.
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MATLAB
 To get started, type one of these commands: helpwin, helpdesk, or demo
 » a=5;» b=a/2
 b =
 2.5000
 »
 MATLAB Variable Names
 � Variable names ARE case sensitive
 � Variable names can contain up to 63 characters (as ofMATLAB 6.5 and newer)
 � Variable names must start with a letter followed by letters,digits, and underscores.
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ansansansans Default variable name for results
 pipipipi Value of ππππinfinfinfinf
 NaNNaNNaNNaN Not a number e.g. 0/0i i i i (and jjjj) i = j = epsepsepseps Smallest incremental numberrealminrealminrealminrealmin The smallest usable positive real numberrealmaxrealmaxrealmaxrealmax The largest usable positive real number
 MATLAB Special Variables
 1−
 ∞
 MATLAB Math & Assignment Operators
 Power ^ or .^ a^b or a.^b
 Multiplication * or .* a*b or a.*b
 Division / or ./ a/b or a./b
 or \ or .\ b\a or b.\a
 NOTE: 56/8 = 8\56
 - (unary) + (unary)Addition + a + b
 Subtraction - a - b
 Assignment = a = b (assign b to a)
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Other MATLAB symbols
 >> prompt. . . continue statement on next line, separate statements and data% start comment which ends at end of line; (1) suppress output
 (2) used as a row separator in a matrix: specify range
 MATLAB Help System
 Search for appropriate function>> lookfor keyword
 Rapid help with syntax and function definition>> help function
 An advanced hyperlinked help system is launched by>> helpdesk
 Complete manuals as PDF files
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MATLAB Matrices
 � MATLAB treats all variables as matrices. For our purposesa matrix can be thought of as an array, in fact, that is how itis stored.
 � Vectors are special forms of matrices and contain only onerow OR one column.
 � Scalars are matrices with only one row AND one column
 MATLAB Matrices
 � A matrix with only one row AND one column is a scalar. A scalar can be created in MATLAB as follows:
 » a_value=23
 a_value =
 23
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MATLAB Matrices
 � A matrix with only one row is called a row vector. A rowvector can be created in MATLAB as follows (note thecommas):
 » rowvec = [12 , 14 , 63]
 rowvec =
 12 14 63
 MATLAB Matrices
 � A matrix with only one column is called a column vector. Acolumn vector can be created in MATLAB as follows (notethe semicolons):
 » colvec = [13 ; 45 ; -2]
 colvec =
 1345-2
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MATLAB Matrices
 � A matrix can be created in MATLAB as follows (note the commas AND semicolons):
 » matrix = [1 , 2 , 3 ; 4 , 5 ,6 ; 7 , 8 , 9]
 matrix =
 1 2 34 5 67 8 9
 Extracting a Sub-Matrix
 � A portion of a matrix can be extracted and stored in asmaller matrix by specifying the names of both matricesand the rows and columns to extract. The syntax is:
 sub_matrix = matrix ( r1 : r2 , c1 : c2 ) ;
 where r1 and r2 specify the beginning and ending rows andc1 and c2 specify the beginning and ending columns to beextracted to make the new matrix.
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MATLAB Matrices
 A column vector can beextracted from a matrix. Asan example we create amatrix below:
 » matrix=[1,2,3;4,5,6;7,8,9]
 matrix =
 1 2 34 5 67 8 9
 Here we extract column 2 ofthe matrix and make acolumn vector:
 » col_two=matrix( : , 2)
 col_two =
 258
 MATLAB Matrices
 A row vector can beextracted from a matrix. Asan example we create amatrix below:
 » matrix=[1,2,3;4,5,6;7,8,9]
 matrix =
 1 2 34 5 67 8 9
 Here we extract row 2 of thematrix and make a rowvector. Note that the 2:2specifies the second row andthe 1:3 specifies whichcolumns of the row.
 » rowvec=matrix(2 : 2 , 1 : 3)
 rowvec =
 4 5 6
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Reading Data from files
 � MATLAB supports reading an entire file and creating amatrix of the data with one statement.
 >> load mydata.dat; % loads file into matrix.
 % The matrix may be a scalar, a vector, or a
 % matrix with multiple rows and columns. The
 % matrix will be named mydata.
 >> size (mydata) % size will return the number
 % of rows and number of
 % columns in the matrix
 >> length (myvector) %length will return the total
 % no. of elements in myvector
 Plotting with MATLAB
 � MATLAB will plot one vector vs. another. The first one willbe treated as the abscissa (or x) vector and the second asthe ordinate (or y) vector. The vectors have to be the samelength.
 � MATLAB will also plot a vector vs. its own index. Theindex will be treated as the abscissa vector. Given a vector“time” and a vector “dist” we could say:
 >>>>>>>> plotplotplotplot (time,(time,(time,(time, dist)dist)dist)dist) %%%%plottingplottingplottingplotting versusversusversusversus timetimetimetime
 >>>>>>>> plotplotplotplot (dist)(dist)(dist)(dist) %%%%plottingplottingplottingplotting versusversusversusversus indexindexindexindex
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Plotting with MATLAB
 � There are commands in MATLAB to "annotate" a plot to put on axis labels, titles, and legends. For example:
 >> % To put a label on the axes we would use:>> % To put a label on the axes we would use:>> % To put a label on the axes we would use:>> % To put a label on the axes we would use:
 >> xlabel ('X>> xlabel ('X>> xlabel ('X>> xlabel ('X----axis label')axis label')axis label')axis label')
 >> ylabel ('Y>> ylabel ('Y>> ylabel ('Y>> ylabel ('Y----axis label')axis label')axis label')axis label')
 >> % To put a title on the plot, we woulduse:>> % To put a title on the plot, we woulduse:>> % To put a title on the plot, we woulduse:>> % To put a title on the plot, we woulduse:
 >> title ('Title of my plot')>> title ('Title of my plot')>> title ('Title of my plot')>> title ('Title of my plot')
 Plotting with MATLAB
 � Vectors may be extracted from matrices. Normally, wewish to plot one column vs. another. If we have a matrix“mydata” with two columns, we can obtain the columns asa vectors with the assignments as follows:
 >>>>>>>> first_vector=mydata(first_vector=mydata(first_vector=mydata(first_vector=mydata(::::,,,,1111))));;;; %%%% FirstFirstFirstFirst columncolumncolumncolumn
 >>>>>>>> second_vector=mydata(second_vector=mydata(second_vector=mydata(second_vector=mydata(::::,,,,2222))));;;; %%%% SecondSecondSecondSecond oneoneoneone
 >>>>>>>> %%%% andandandand wewewewe cancancancan plotplotplotplot thethethethe datadatadatadata
 >>>>>>>> plotplotplotplot (((( first_vectorfirst_vectorfirst_vectorfirst_vector ,,,, second_vectorsecond_vectorsecond_vectorsecond_vector ))))
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Some Useful MATLAB commands
 whowhowhowho List known variableswhoswhoswhoswhos List known variables plus their sizehelphelphelphelp Ex: >>>>>>>> helphelphelphelp sqrtsqrtsqrtsqrt Help on using sqrtsqrtsqrtsqrt
 lookforlookforlookforlookfor Ex: >>>>>>>> lookforlookforlookforlookfor sqrtsqrtsqrtsqrt Search for
 keyword sqrt in m-fileswhatwhatwhatwhat Ex: >>>>>>>> whatwhatwhatwhat aaaa:::: List MATLAB files in a:clearclearclearclear Clear all variables from work spaceclearclearclearclear xxxx yyyy Clear variables xxxx and yyyy from work spaceclcclcclcclc Clear the command window
 Some Useful MATLAB commands
 whatwhatwhatwhat List all m-files in current directorydirdirdirdir List all files in current directorylslslsls Same as dirtype testtype testtype testtype test Display test.mtest.mtest.mtest.m in command windowdelete testdelete testdelete testdelete test Delete test.mtest.mtest.mtest.m
 cd a:cd a:cd a:cd a: Change directory to a:a:a:a:chdir a:chdir a:chdir a:chdir a: Same as cdcdcdcdpwdpwdpwdpwd Show current directorywhich testwhich testwhich testwhich test Display current directory path to test.mtest.mtest.mtest.m
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MATLAB Relational Operators
 � MATLAB supports six relational operators.
 Less Than <Less Than or Equal <=Greater Than >Greater Than or Equal >=Equal To ==Not Equal To ~=
 MATLAB Logical Operators
 � MATLAB supports three logical operators.
 not ~ % highest precedenceand & % equal precedence with oror | % equal precedence with and
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MATLAB Logical Functions
 MATLAB also supports some logical functions.xorxorxorxor (exclusive or) Ex: xorxorxorxor (a,(a,(a,(a, b)b)b)b)
 Where aaaa and bbbb are logical expressions. The xorxorxorxor operatorevaluates to true if and only if one expression is true and theother is false. True is returned as 1, false as 0.
 anyanyanyany (x)(x)(x)(x) returns 1 if any element of xxxx is nonzeroallallallall (x)(x)(x)(x) returns 1 if all elements of xxxx are nonzeroisnanisnanisnanisnan (x)(x)(x)(x) returns 1 at each NaNNaNNaNNaN in xxxx
 isinfisinfisinfisinf (x)(x)(x)(x) returns 1 at each infinity in xxxx
 finitefinitefinitefinite (x)(x)(x)(x) returns 1 at each finite value in xxxx
 Matlab Selection Structures
 � An if - elseif - else structure in MATLAB.Note that elseif is one word.
 if expression1 % is true% execute these commands
 elseif expression2 % is true% execute these commands
 else % the default% execute these commands
 end
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MATLAB Repetition Structures
 � A for loop in MATLAB for x = arrayfor x = 1: 0.5 : 10
 % execute these commandsend
 � A while loop in MATLAB while expressionwhile x <= 10
 % execute these commandsend
 Scalar - Matrix Addition
 » a=3;» b=[1, 2, 3;4, 5, 6]b =
 1 2 34 5 6
 » c= b+a % Add a to each element of bc =
 4 5 67 8 9
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Scalar - Matrix Subtraction
 » a=3;» b=[1, 2, 3;4, 5, 6]b =
 1 2 34 5 6
 » c = b - a %Subtract a from each element of bc =
 -2 -1 01 2 3
 Scalar - Matrix Multiplication
 » a=3;» b=[1, 2, 3; 4, 5, 6]b =
 1 2 34 5 6
 » c = a * b % Multiply each element of b by ac =
 3 6 912 15 18
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Scalar - Matrix Division
 » a=3;» b=[1, 2, 3; 4, 5, 6]b =
 1 2 34 5 6
 » c = b / a % Divide each element of b by ac =
 0.3333 0.6667 1.00001.3333 1.6667 2.0000
 MATLAB Toolbox
 � MATLAB has a number of add-on software modules,called toolbox, that perform more specializedcomputations.
 More than 60 toolboxes!
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Image Processing & Matlab
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 >> clear>> clear>> clear>> clear
 >> imread('citta.jpg');>> imread('citta.jpg');>> imread('citta.jpg');>> imread('citta.jpg');
 >> subplot(2,2,1);>> subplot(2,2,1);>> subplot(2,2,1);>> subplot(2,2,1);
 >> f=imread('citta.jpg');>> f=imread('citta.jpg');>> f=imread('citta.jpg');>> f=imread('citta.jpg');
 >> imshow(f);>> imshow(f);>> imshow(f);>> imshow(f);
 >> flipped=f(end:>> flipped=f(end:>> flipped=f(end:>> flipped=f(end:----1:1, :, :);1:1, :, :);1:1, :, :);1:1, :, :);
 >> subplot(2,2,2);>> subplot(2,2,2);>> subplot(2,2,2);>> subplot(2,2,2);
 >> imshow(flipped);>> imshow(flipped);>> imshow(flipped);>> imshow(flipped);
 >> cropped=f(60:300, 60:420,:);>> cropped=f(60:300, 60:420,:);>> cropped=f(60:300, 60:420,:);>> cropped=f(60:300, 60:420,:);
 >> subplot(2,2,3);>> subplot(2,2,3);>> subplot(2,2,3);>> subplot(2,2,3);
 >> imshow(cropped);>> imshow(cropped);>> imshow(cropped);>> imshow(cropped);
 >> subplot(2,2,4);>> subplot(2,2,4);>> subplot(2,2,4);>> subplot(2,2,4);
 >> plot(f(:,10,1));>> plot(f(:,10,1));>> plot(f(:,10,1));>> plot(f(:,10,1));
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Tips and Tricks
 � Code Optimization– Preallocating Arrays: zeroszeroszeroszeros(M,N)(M,N)(M,N)(M,N)
 – Vectorizing Loops (1D):
 The matlab code:x=0:Mx=0:Mx=0:Mx=0:M----1111
 f=A*sin(xf=A*sin(xf=A*sin(xf=A*sin(x/(2*/(2*/(2*/(2*pipipipi));));));));
 Is better/faster thanfor x=1:M for x=1:M for x=1:M for x=1:M
 f(x)=A*sin((xf(x)=A*sin((xf(x)=A*sin((xf(x)=A*sin((x----1/(2*1/(2*1/(2*1/(2*pipipipi))))))))
 end;end;end;end;
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Tips and Tricks
 � Code Optimization– Vectorizing Loops (2D):
 It is possible to use the function meshgridmeshgridmeshgridmeshgrid,which has the syntax:
 [C,R]=meshgrid(c,r)
 The function transforms the domain specified by rowvectors cccc and rrrr into arrays CCCC and RRRR that can be used forthe evaluation of functions of two variables. The rows ofthe output array C are copies of the vector c and thecolumns of the output array R are copies of the vector r.
 Tips and Tricks
 >> clear>> clear>> clear>> clear
 >> c=[0,1];>> c=[0,1];>> c=[0,1];>> c=[0,1]; % y% y% y% y = 0,1= 0,1= 0,1= 0,1
 >> r=[0,1,2]; % x = 0,1,2>> r=[0,1,2]; % x = 0,1,2>> r=[0,1,2]; % x = 0,1,2>> r=[0,1,2]; % x = 0,1,2
 >> [C,R]=meshgrid(c,r);>> [C,R]=meshgrid(c,r);>> [C,R]=meshgrid(c,r);>> [C,R]=meshgrid(c,r);
 >> C>> C>> C>> C
 C =C =C =C =
 0 10 10 10 1
 0 10 10 10 1
 0 10 10 10 1
 >> R>> R>> R>> R
 R =R =R =R =
 0 00 00 00 0
 1 11 11 11 1
 2 22 22 22 2
 >> h=R.^2+C.^2>> h=R.^2+C.^2>> h=R.^2+C.^2>> h=R.^2+C.^2
 h =h =h =h =
 0 10 10 10 1
 1 21 21 21 2
 4 54 54 54 5
 >>>>>>>>
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Example 1
 function [ratio_time,f,g]=twodsinnew(A,u0,v0,M,N)
 tic %Start timing
 for r=1:M
 u0_x=u0*(r-1);
 for c=1:N
 v0_y=v0*(c-1);
 f(r,c)=A*sin(u0_x + v0_y);
 end;
 end;
 t1=toc; %End Timing
 Compute: f(x,y)=A sin(u0x + v0y)
 Example 1
 tic
 r=0:M-1;
 c=0:N-1;
 [C,R]=meshgrid(c,r);
 g=A*sin(u0*R+v0*C);
 t2=toc; %End timing
 ratio_time= t1/(t2+eps) % Eps in case of t2=0
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Example 2: Color Transform
 R
 B
 G
 Y
 Cb
 Cr
 Example
 The human eye is more sensitive to luminance than to chrominance. Typically JPEG throw out 3/4 ofthe chrominance information before any other compression takes place. This reduces the amount ofinformation to be stored about the image by 1/2. With all three components fully stored, 4 pixels needs3 x 4 = 12 component values. If 3/4 of two components are discarded we need 1 x 4 + 2 x 1 = 6 values.
 RGB vs YCbCr
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RGB conversion & subsampling
 RGB →→→→ CMY
 RGB →→→→ YCbCr
 Subsampling4:4:4 (no subsampling)4:2:2 (Cb, Cr horizontal subsampling)4:2:0 (Cb, Cr horizontal + vertical subsampling)
 −−−=
 B
 G
 R
 C
 C
 Y
 r
 b
 311.0523.0212.0
 321.0275.0596.0
 114.0587.0299.0
 −
 =
 BGR
 YMC
 111
 Matlab a=imread('kodim23.png'); figure;imshow(a);[M,N,I]=size(a)b=uint8(zeros(M,N,I));
 RED=a(:,:,1); GREEN=a(:,:,2); BLUE=a(:,:,3);
 b(:,:,1)=BLUE; b(:,:,2)=RED; b(:,:,3)=GREEN;b=uint8(b);figure;imshow(b);
 a_reduced=imresize(a,0.3,'bilinear');
 a_zoomed1=imresize(a_reduced,2,'nearest');a_zoomed2=imresize(a_reduced,2,'bilinear');a_zoomed3=imresize(a_reduced,2,'bicubic');
 figure;imshow(a);figure;imshow(a_zoomed1);figure;imshow(a_zoomed2); figure;imshow(a_zoomed3);
 a_gray=rgb2gray(a); imshow(a_gray); a_YCbCr=rgb2ycbcr(a);Y=a_YCbCr(:,:,1); Cb=a_YCbCr(:,:,2); Cr=a_YCbCr(:,:,3);
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Matlab Code (2/2)
 imshow(Y)figure;imshow(Cb)
 Cb_reduced=imresize(Cb,.5,'bicubic');Cr_reduced=imresize(Cr,.5,'bicubic');
 figure;imshow(Cb_reduced);
 Cb_enlarged=imresize(Cb_reduced,2,'bicubic');Cr_enlarged=imresize(Cr_reduced,2,'bicubic');
 a_new_YCbCr(:,:,1)=Y;a_new_YCbCr(:,:,2)=Cb_enlarged;a_new_YCbCr(:,:,3)=Cr_enlarged;a_rgb=ycbcr2rgb(a_new_YCbCr);figure;imshow(a_rgb);figure;imshow(a);Diff=mean(abs(a(:)-a_rgb(:)))
 Tutorials on Web
 http://www.imageprocessingplace.com/root_files_V3/tutorials.htm
 See also: Chapters 1-2 Digital Image Processing using Matlab



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                Altra breve introduzione al software Matlab

                            

                                                    
                                Introduzione a Matlab/Simulink

                            

                                                    
                                Introduzione a MATLAB®

                            

                                                    
                                Introduzione a Matlab - corsiadistanza.polito.itcorsiadistanza.polito.it/corsi/pdf/12AGIP/pdf/INTRO_1.pdf · Introduzione a Matlab Gabriella Puppo. Che cosa è Matlab ... matlab\elmat

                            

                                                    
                                INTRODUZIONE A MATLAB - math.unipd.itmrrusso/Didattica/MATLAB/slides1.pdf · INDICE Introduzione Avviare MatLab Calcolatrice di base Variabili Formato dati in visualizzazione Lavorare

                            

                                                    
                                Introduzione a Matlab - Matlab.pdf · introduzione a matlab •fondamenti di utilizzo matlab vettori e matrici cicli funzioni disegno •esempio 1 – calcolo della cinematica di

                            

                                                    
                                Introduzione a Matlab - ladispe.polito.it · Introduzione a MATLAB Principali comandi MATLAB utili per il corso di Fondamenti di Automatica 01AYS Politecnico di Torino. Sistemi dinamici

                            

                                                    
                                Matlab: Introduzione e comandi base

                            

                                                    
                                Introduzione a Matlab - docente.unicas.it · Introduzione a Matlab 24/10/2012 MATLAB e’ integrato da una famiglia di soluzioni application-specific denominate toolbox. I toolbox

                            

                                                    
                                Introduzione a MATLAB - boccignone.di.unimi.itboccignone.di.unimi.it/PMP_2013_files/MatlabElaborazioneSegnali.pdf · Introduzione a MATLAB Elaborazione Numerica dei Segnali a.a. 2008/2009

                            

                                                    
                                Breve introduzione all’uso di Matlab per i Controlli Automaticicontrol.disp.uniroma2.it/carnevale/Corsi/CA_1617/Matlab/IntroMat... · 17 Ottobre 2005 Introduzione Matlab `e un programma

                            

                                                    
                                CA-01M-Introduzione a Matlab - dii.unimo.it · Luigi Biagiotti Introduzione Matlab -- 5Sistemi di Controllo Command Window di Matlab • I comandi in Matlab si inseriscono tramite

                            

                                                    
                                Introduzione a Matlab Vegni - comlab.uniroma3.it · Introduzione MATLAB è nato principalmente come programma destinato alla gestione di matrici, da qui il nome MatLab (MATrix LABoratory)

                            

                                                    
                                Introduzione a Matlab - Automazione@ingre · Introduzione a Matlab -- 3 Utilizzo di Matlab • Per il corso di Controlli Automatici e Sistemi Elettrici Lineari • Strumento software

                            

                                                    
                                Introduzione all'uso di MATLAB - users.dma.unipi.itusers.dma.unipi.it/~a005116/Matlab/matlab.pdf · Introduzione Informazioni generali Matlab è un sistema interattivo che consente,

                            

                                                    
                                Introduzione a Matlab - polimi.it

                            

                                                    
                                Introduzione all'uso di MATLAB - people.dm.unipi.itpeople.dm.unipi.it/steffe/DIDA/BioIng_2014/matlab.pdf · Introduzione Informazioni generali Matlab è un sistema interattivo che

                            

                                                    
                                INTRODUZIONE A MATLAB - Dipartimento di Matematicamontelau/html/Matlab.pdf · •Introduzione al Matlab: l’ambiente di lavoro (Matlab Woking Environment), help…. Variabili Comandi

                            

                                                    
                                INTRODUZIONE A MATLAB e SIMULINK

                            

                                                    
                                Introduzione a Matlab - homes.di.unimi.ithomes.di.unimi.it/piuri/pages/didattica/SI/mat/Introduzione a... · Introduzione a Matlab Ruggero Donida Labati Dipartimento di Tecnologie

                            

                                                    
                                Esercitazione 1: Introduzione a MATLABprofs.scienze.univr.it/~zucchelli/Esercitazione_1/Es_lab_img_01.pdf · Introduzione a MATLAB Mauro Zucchelli 09/03/2016. MATLAB Cos’è MATLAB?

                            

                                                    
                                Strumentazione Biomedica 2 Introduzione a MatLab

                            

                                                    
                                CONTROLLI AUTOMATICI INTRODUZIONE A MATLAB a... · Controlli Automatici Introduzione a Matlab -- 3 Matlab Matlab ( Mat rix Lab oratory) è un programma per l'analisi numerica e la

                            

                                                    
                                Introduzione a Matlab - cassano.faculty.polimi.itcassano.faculty.polimi.it/Lez7_IntroMatlab_2018.pdf · Introduzione a Matlab Informatica B AA 2018/2019 Luca Cassano [email protected]

                            

                                                    
                                Introduzione a System Identification Toolbox  di  MATLAB

                            

                                                    
                                Introduzione a Matlab - wpage.unina.itwpage.unina.it/detommas/accademia/IntroMatlab_ho.pdf · Introduzione a Matlab Sommario Informazioni generali L’ambiente Matlab Variabili e

                            

                                                    
                                INTRODUZIONE A MATLAB - profs.scienze.univr.itprofs.scienze.univr.it/~bos/CalcoloNumerico/CNI2018/LezioneUnicaS... · Introduzione Il nome MATLAB è acronimo di MATrix LABoratory

                            

                                                    
                                INTRODUZIONE A MATLAB - alessandrofassio.altervista.org · Politecnico di Torino Introduzione a MATLAB Versione 1.2 3 Introduzione Il programma MATLAB è nato principalmente come

                            

                                                    
                                MATLAB Cristina Campi [email protected]. Outline Introduzione a Matlab Matrici Esercizi

                            

                                                    
                                Introduzione all’uso di MATLAB - polibiomedica.yolasite.compolibiomedica.yolasite.com/resources/Slide_Matlab_Lidia_compatto.pdf · Introduzione all’uso di MATLAB Lidia Aceto [email protected]

                            

                                                    
                                INTRODUZIONE A MATLAB - Portalelectroportalelectro.altervista.org/.../Introduzione_matlab_slide.pdf · Introduzione a MATLAB 2 Il programma MATLAB: indice • Introduzione, help e

                            

                                                    
                                Introduzione a Matlab - Unisalento.itadam.unisalento.it/download/Introduzione a MATLAB - GiorgioDeNunzio.pdf · INTRODUZIONE 1 Il Matlab, oltre ad essere un linguaggio di programmazione,èuno

                            

                                                    
                                Introduzione a Matlab - diptem.unige.it · Introduzione aMatlab Matlab • Matlab (MATrix LABoratory) `e un ambiente di sviluppo interattivo per il calcolo scientiﬁco. L’elemento

                            

                                                    
                                INTRODUZIONE A MATLAB - dii.unimore.itlbiagiotti/MaterialeCA1415/CA-M-01-Introduzione... · INTRODUZIONE A MATLAB. Luigi Biagiotti Controlli Automatici Matlab Intro -- 2 Programma

                            

                                                    
                                Esercitazione 00 Introduzione a Matlab - pselab.chem.polimi.itpselab.chem.polimi.it/wp-content/uploads/...Introduzione-a-Matlab.pdf · Matlab: ambiente di calcolo numerico sviluppato

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


