Seminar 3

Vizualizace dat

Dvourozmeérna data
Vytvofime ukazkova data

linspace(-100, 100, 50);
X."2 - X + 10;

X
y

Nejjednodussi vykresleni pomoci plot()

plot(x, y);
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Pokud zadame jen jeden vektor hodnot, x je brano od 1 do po¢tu hodnot.

figure, plot(y);
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Vzhled vykresleni je mozné ovlivnit dalSimi patametry.

help plot

plot Linear plot.
plot(X,Y) plots vector Y versus vector X. If X or Y is a matrix,
then the vector is plotted versus the rows or columns of the matrix,
whichever line up. If X is a scalar and Y is a vector, disconnected
line objects are created and plotted as discrete points vertically at
X.

plot(Y) plots the columns of Y versus their index.
If Y is complex, plot(Y) is equivalent to plot(real(Y),imag(Y)).
In all other uses of plot, the imaginary part is ignored.

Various line types, plot symbols and colors may be obtained with
plot(X,Y,S) where S is a character string made from one element
from any or all the following 3 columns:

b blue . point - solid

g green o circle : dotted

r red X x-mark -. dashdot
c cyan + plus -- dashed

m magenta * star (none) no line
y yellow S square

k black d diamond

w white v triangle (down)

triangle (up)
triangle (left)
triangle (right)
pentagram

T Vv A



h hexagram

For example, plot(X,Y,'c+:') plots a cyan dotted line with a plus
at each data point; plot(X,Y,'bd') plots blue diamond at each data
point but does not draw any line.

plot(X1,Y1,51,X2,Y2,52,X3,Y3,S3,...) combines the plots defined by
the (X,Y,S) triples, where the X's and Y's are vectors or matrices
and the S's are strings.

For example, plot(X,Y,'y-',X,Y,'go"') plots the data twice, with a
solid yellow line interpolating green circles at the data points.

The plot command, if no color is specified, makes automatic use of
the colors specified by the axes ColorOrder property. By default,
plot cycles through the colors in the ColorOrder property. For
monochrome systems, plot cycles over the axes LineStyleOrder property.

Note that RGB colors in the ColorOrder property may differ from
similarly-named colors in the (X,Y,S) triples. For example, the
second axes ColorOrder property is medium green with RGB [@ .5 @],
while plot(X,Y,'g"') plots a green line with RGB [0 1 @].

If you do not specify a marker type, plot uses no marker.
If you do not specify a line style, plot uses a solid line.

plot(AX,...) plots into the axes with handle AX.

plot returns a column vector of handles to lineseries objects, one
handle per plotted line.

The X,Y pairs, or X,Y,S triples, can be followed by
parameter/value pairs to specify additional properties

of the lines. For example, plot(X,Y, 'LineWidth',2, 'Color',[.6 © 0])
will create a plot with a dark red line width of 2 points.

Example
X = -pi:pi/10:pi;
y = tan(sin(x)) - sin(tan(x));
plot(x,y," '--rs', 'LineWidth',2,...
'MarkerkEdgeColor', 'k',...
'MarkerFaceColor','g',...
'MarkerSize',10)

See also plottools, semilogx, semilogy, loglog, plotyy, plot3, grid,
title, xlabel, ylabel, axis, axes, hold, legend, subplot, scatter.

Documentation for plot
Other functions named plot

Napfiklad

plot(x, y, 'mp:');
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Vykreslete data Cervenou barvou, bez cary se znackami ve tvaru trojuhelniku 2x zvétsenymi.



Jak bychom vykreslili jen kazdou 5. hodnotu?

Grafy jsou automaticky kresleny do prostfedi figure. Volani funkce plot automaticky zplsobi refresh tohoto
prostfedi. Pro nakresleni vice grafli do jednoho je zapotiebi pouzit hold on a hold off

x = linspace(-100, 100, 50);
yl = x.”"2 - X + 10;
y2 = (x-100).”3./500;

figure,

hold on
plot(x, y1);
plot(x, y2);
hold off
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Pfipadné je mozné jako druhy parametr pouzit matici a v tom pfipadé kazdy fadek pfedstavuje hodnoty jednoho
grafu.

x = linspace(-100, 100, 50);
yl = x.”"2 - x + 10;
y2 = (x-100).73./500;

Y = [yl; y2];



figure,
plot(x, Y);
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Nebo vSechna data vlozit do jednoho plot().

x = linspace(-100, 100, 50);
yl = x.”"2 - X + 10;
y2 = (x-100).73./500;

figure,
plOt(XJ yl: IP"I: X, y2,

m.");
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Oproti pfedchozimu pfistupu mazeme kazdému grafu nastavit styl, jak se ma vykreslit a dokonce data nemusi
byt stejné velka.

Nové okno pro vykreslovani mizeme vytvofit pomoci figure.

plot(x, yl1);
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figure, plot(x, y2);
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Céarka oddéluje jednotlivé pfikazy na jednom radku.
Pro vykresleni vice graf(l (oken) v ramci jediného okna Ize vyuzit funkci

subplot(pocet_radku,pocet_sloupcu,index).

figure,
subplot(1,2,1)

plot(x, y1);
subplot(1,2,2)
plot(x, y2);
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Subploty jsou indexovany postupné po fadcich.
Chceme-li funkci zobrazit v polarnich soufadnicich, pouzijeme misto plot funkci polarplot.

theta = 0:0.01:2%pi;
rho = sin(2*theta).*cos(2*theta);

figure, polarplot(theta,rho)
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Nastaveni parametrti

title, xlabel, ylabel, zlabel, text, legend, axis, grid, box (pro vice informaci pouzijte
napoveédu)

figure

plot(x, y1);

text(-8,200, 'x.”2 - x + 10');
axis([-50, 50, 0, 1000]);
title('Graf');

legend('cara')

grid on;
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K jiz vykreslenym objektlim je mozné pfistoupit (gcf, gca, gco, findobj)

figure

plot(x, y1);

h = gcf;

h.Color = [0.9 0.9 9];
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Animace

Vykresleni grafu mizeme animovat pomoci funkce comet ()

figure, comet(x, y1);
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Grafy

bar, barh, bar3, bar3h, area, pie, pie3, scatter

data = randi(20,[1,5]);
figure, pie3(data)
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Pokud mame pro vSechny vzorky vice hodnot, mizeme nastavit u sloupcovych grafli grouped nebo stacked

data = randi(20,[3,10]);
figure

subplot(2,1,1)

bar(data, 'stacked");
subplot(2,1,2)

bar(data, 'grouped');
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Trojrozmérna data

plot3, mesh, meshgrid, surf, contour3

Generovani dat

z = linspace(0,8*pi, 200);
X = exp(-z/20).*cos(z);
y = exp(-2z/20).*sin(z);

figure, plot3(x,y,z);
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Zména pohledu na graf. Pfipadné pomoci funkce view()

Animace

figure, comet3(x,y,z);
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X = [-pi:0.1:pi];
y = [-1:0.1:1];

[X,Y] = meshgrid(x,y);
Z = sin(X)+cos(5*Y);

figure
subplot(3,1,1)
mesh(X, Y, Z);
title('Mesh')
subplot(3,1,2)
surf(X, Y, 2);
title('Surf")
subplot(3,1,3)
contour3(X, Y, 2);
title('Contour")
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Mesh

Surf

Contour

v s

Dalsi

diskrétni data: stem, stem3, stairs

vektory a vektorova pole: feather, quiver, quiver3

kovexni obal: convhul

triangulace dat: triplot

mnohouhelniky: fill, fill3

https://uk.mathworks.com/products/matlab/plot-gallery.html

Live tasks

Create Plot

Task

Vyzkou$ejte si praci s INSERT -

figure,

% Create mesh of Z
s = mesh(Z);

% Add zlabel, and title

zlabel("Z")

title("z")
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https://uk.mathworks.com/products/matlab/plot-gallery.html
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Statistické zpracovani dat

Uz dfive jsme si ukazali funkce min, max a mean.

Mezi dalSi zékladni statistické funkce patfi:

mink a maxk, které vraci k nejmenSich, respektive nejvétsich hodnot vekrtoru.
v = randi(20,[1,10])

vV =

4 20 20 10 17 3 9 19 16 20
mink(v,3)
ans =

3 4 9

bounds, ktera vraci nejmensi a nejvétsi hodnotu vektoru.

[v_min, v_max] = bounds(v)
v_min = 3

v_max = 20

Median spocitame pomoci median
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median(v)

ans = 16.5000

mode slouzi k vypoctu nej¢astéji zastoupené hodnoty

mode(v)

ans = 20

Standardni odchylku pomoci std, varianci pomoci var a root-mean-square value rms
std(v)
ans = 6.2370
var(v)
ans = 38.9000
rms (V)

ans = 13.1111

topkrows, ktera vraci prvnich k fadk( matice setfizenych podle nékterého (defaultné prvniho) sloupce.

M = randi(20,[4,4])

M =
14 14 14 6
1 16 4 1
17 15 15 2
19 8 117

topkrows (M, 2)

ans =
19 8 1 17
17 15 15 2
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