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Matrix A replicated
by 2x2 blocks
Table C (4x3x2)

/
123 L][2]3 1]2(3|1]2]|3
50555 2]|5][5]5 4|56 4]5]|6 4|5(|6|4]5]6
Table B (3x4x2) 50555 2]|5][5]5 1023 1]2]3 102(3|1]2]3
50555 2]5]5]5 4|56 4]5]|6 4|5(|6|4]5]6
(a) Matrix of 2 pages each (b) Two pages of replicas (c) Matrix A replicated by
with dimension 3x4 of A blocks
Figure 3.8: Pre-allocation of matrices.
3.6 Concatenation of matrices
a) Using square brackets
Ex: A =[12; 3 4];
B=1[56; 7 8];
C = [A, B]; %Horizontal concatenation
D = [A; Bl; %Vertical concatenation
; 1| 2
1 2 5 6 3 4
3 4 7 8 5 6
Matrix C (2x4 7
(2x4) \

Matrix D (4x2)

Figure 3.9: Concatenation of matrices.

b) Functions horzcat and vertcat

horzcat(A,B,C, ...)
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File dit View Insert Tools Desktop Window Help
» DEde h KLOVDE

Figure 4.13: Functions mesh and contour in the same figure

4.6 Function subplot

The subplot function allows you to construct multiple graphs in the same
window by dividing it into rows and columns. Consider the following example:

>>figure(l) 7, Creates the figure window
>>subplot(2,1,1) % Divides the figure window into 2 rows and 1 column
% and constructs the graph in position (1,1)
>>contour (X,Y,Z) ;
>>subplot(2,1,2) J, Constructs the graph in position (2,1) of the
figure
% window
>>mesh(X,Y,Z)

The output is displayed in Figure 4.14.
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11.9 Advanced Applications and Real-Time Process-
ing

11.9.1 Real-Time Processing

MATLAB allows simulating real-time processing, useful for prototyping ac-
quisition and control systems.

N

w

while true
audio = getaudiodata(recObj);
plot(audio); drawnow;
pause(0.1);

end

11.9.2 Development of Graphical Interfaces for Signals

function signalViewer
f = figure(’Name’,’Signal Viewer’);
axl = subplot(2,1,1); ax2 = subplot(2,1,2);
uicontrol(’Style’,’pushbutton’,’String’,’Load Audio’,...
’Position’, [20 20 100 30],°’Callback’,@loadAudio);

function loadAudio(~,~)

[file, path] = uigetfile(’*.wav’);

if file ~= 0
[audio, Fs] = audioread(fullfile(path,file));
t = (0:length(audio)-1)/Fs;
plot(axl, t, audio); title(axl, ’Signal in Time’);
N = length(audio);
f = Fs*x(0: (N/2))/N;
Y = fft(audio);
plot(ax2, f, abs(Y(1:N/2+1))); title(ax2, ’Spectrum’);

end
end

end
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title(axes_processed, ’Processed Image’);

% Buttons for operations

uicontrol(’Parent’, fig, ’Style’, ’pushbutton’,
’String’, ’Load Image’,
’Position’, [50, 200, 120, 30],
’Callback’, @loadImage);

uicontrol(’Parent’, fig, ’Style’, ’pushbutton’,
’String’, ’Grayscale’,
’Position’, [50, 150, 120, 30],
’Callback’, QconvertGrayscale);

uicontrol(’Parent’, fig, ’Style’, ’pushbutton’,
’String’, ’Edge Detection’,
’Position’, [50, 100, 120, 30],
’Callback’, QedgeDetection);

uicontrol(’Parent’, fig, ’Style’, ’pushbutton’,
’String’, ’Equalize Histogram’,
’Position’, [180, 150, 120, 30],
’Callback’, QequalizeHistogram) ;

uicontrol (’Parent’, fig, ’Style’, ’pushbutton’,
’String’, ’Median Filter’,
’Position’, [180, 100, 120, 30],
’Callback’, @medianFilter);

% Variables to store images
original_image = [];
processed_image = [];

% Callbacks
function loadImage(~, ~)
[filename, pathname] = uigetfile({’*.jpg;*.png;*.bmp’,
>Images’}) ;
if filename ~= 0
original_image = imread(fullfile(pathname, filename));
axes(axes_original);
imshow(original_image) ;
title(axes_original, ’Original Image’);
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8. Generate a vector x with 200 elements using the function rand. Extract
to another vector all elements of x greater than the mean. Use the for
and if statements.

9. Solve the previous exercise using the while and if statements.

10. Calculate the nodal admittance matrix of the network in Figure 15.1.

P=0,8 p. u.
Q=0,3 p.u.

Figure 15.1: Network

11. Calculate the power flow in each line of the network in Figure 15.1 using
the DC Model. Consider that:
A A 0; — 0
f=B1'. P and Py =-_"F
Tik

12. Write a MATLAB script that constructs the graph of the polynomial
p(z) = 2% — 22* + 623 — 1022 + 15 with a solid blue line, indicating the
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