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Plotting functions in 2D

Function
plot(x,y)
plot(y)
plot(x,y,’s’)

plot(xl,y1,x2,y2, -

disp(” Function plotting”);

x = [0:pi/20:2xpil;

y = sin(x);

plot(x,y);

pause();

print(" rysunekl.png”)

Description

plot function y(x)

plot function y(x) assuming x=1:1ength(y);
plot function y(x) with specific line type;
plot many functions in one window;




i HUMAN CAPITAL

Example

t = [0:0.01:2xpi];
r= ([205(3*t); vl -0.5 -
x = r.xcos(t);

= r.xsin(t);
plot(x y); -1
print(” rysunek3.png”);

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) Wihin the confnes of the European Social Fund. and realzed under survellance of Miniiry of Science and Higher Education >
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Function for plot annotations

Function Description

xlabel(’text’) display legend text for x axis
ylabel(’text’) display legend text for y axis
title(’text’) set plot title

text(x,y, text’)
legend(sl,s2,---)

grid on/off
hold on/off

put text at given position

put functions legend;

s1 is legend for the first graph

s2 for the second graph, and so on

display the grid on the plot

switch between modes of adding or replacing plots
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Plot annotations

x = [—pi:pi/20:pi];

z = sin(x)+cos(2x*x)/2;

plot(x,z);

title('Plot of y(x)');
xlabel('x’);

ylabel('y’);

grid on;

print(” rysunek8.png”);

Project " The dev
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Line types

Code Line type

Code

Line colour

’->  continuous (default)
’--2>  dashed

>:?  dotted
-.” dash-dot

2 )
y
)m7
)C)

7r)
Jg)
)b)
’W)
}k)

yellow
magenta
cyan

red
green
blue
white
black

Project " The development of the didactic potential of Craco

iced by the European Union
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Marker types

)+7
7*)

)OJ
)XJ
)SJ
)d7
)p)
)h)
)vJ
)/\7
)<)
J>)

cross
star
dot
circle
X
square
diamond

pentagram
hexagram
down-pointing triangle
up-pointing triangle
left-pointing triangle
right-pointing triangle

Project "The development of the didactc

potential of Cracon
o Eu

iced by the European Union
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Marker types example

x = —pi:0.1:pi;

yl = sin(x);

y2 = sin(x) — 0.5;
y3 =sin(x) — 1;
y4 = sin(x) — 1.5;
y5 = sin(x) — 2; 1
y6 = sin(x) — 2.5;
y7 =sin(x) — 3;
plot(x,y1,’bx"); hold on; 0
plot(x,y2,’g+"); hold on;
plot(x,y3,’mx’); hold on;
plot(x,y4,’ko’); hold on; -1
plot(x,y5,’ rx——"); hold on;

plot(x,y6,’b:"); hold on; e

plot(x,y7,’'m—."); hold on; -2

legend(’sin(x)’,’sin(x)—0.5,...

'sin(x)—1","sin(x)—1.5",... 5

'sin(x)—2","sin(x)—2.5’,... -3

'sin(x)—3",4);

pause() 6

print('zadanie6.png’); -, A

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) e et o T Einbaten Serca Funeard Tealned under humeance S Simry of Sernte i Highe Education >
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Axis limits for plots

Command Description

axis([xm xM ym yM]) set axis limits

axis auto set axis limits automatically

axis 1ij y-axis pointing down

axis xy y-axis pointing up

axis equal force x distance to equal y-distance
axis square force a square aspect ratio

axis normal restore normal axes ratio

axis off turn tic marks off for all axes

axis on turn tic marks and labels on for all axes

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) Wihin the confnes of the European Social Fund. and realzed under survellance of Miniiry of Science and Higher Education >
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Example of setting axis limits

x = —pi:0.1:pi;

yl = sin(x); y2 = sin(x) —0.5;

y3 = sin(x) —1; y4 = sin(x) —1.5;
y5 = sin(x) —2; y6 = sin(x) —2.5;
y7 = sin(x) —3;

plot(x,y1,’bx"); hold on;
plot(x,y2,’g+"); hold on;
plot(x,y3,’'mx’); hold on;
plot(x,y4,’ko’); hold on;

plot(x,y5,’ rx——"); hold on;
plot(x,y6,’b:"); hold on;
plot(x,y7,’m—."); hold on;
legend(’sin(x)’,’sin(x)—0.5,...
'sin(x)—1","sin(x)—1.5",...

'sin(x)—2’,’sin(x) —2.5’,"sin(x) —3',4);

axis([—3/2xpi 3/2xpi —6 2])
pause()
print('zadanieba.png’);

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) e et o T Einbaten Serca Funeard Tealned under humeance S Simry of Sernte i Highe Education >
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Plotting filled regions

AT T T T
3.5 —

3 - —
c:ear 2.5 - |
disp(” Task:");
dizzg”DrZw t)rianglc with vertices ... 2 -
at points (0,1),(3,4),(4.2)");
pause(); 1.5 — —
fill([0 3 4],[1 4 2],'b");
pause(); 1 | | | | | |

print(” rysunek9.png”);

005115 2 25 3 35 4
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Subplots

Function subplot

— split plotting window into a grid of subwindows
— subplot(m,n,p) creates grid of m x n subwindows,
— subwindows are numbered from left to right, top down.

— subplot(Position, [left bottom width height]),
places a subwinow in active window,
width and height are the ratios of the whole figure.
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Example: plotting shapes

x_square = [-3 3 3 —3 —3]; y_square = [-3 —3 3 3 -3];

x_circle = 3xcos([0:10:360]+pi/180); y_circle = 3xsin([0:10:360]xpi/180);
x_triangle = 3xcos([90 210 330 90]xpi/180); y_triangle = 3xsin([90 210 330 90]:pi/180);
subplot(2,2,1)

plot(x_circle,y_circle,’— —g’,’LineWidth’,3); axis([—4 4 —4 4]); axis('equal’);
title(’Circle’);

subplot(2,2,2)

plot(x_square,y_square,”—r’,’LineWidth’,3); axis([—4 4 —4 4]);
axis('equal’);

title(’Square’);

subplot(2,2,3)

plot(x_triangle,y_triangle,’:b’,’LineWidth’,3); axis([—4 4 —4 4]);
axis('equal’);

title('Triangle’);

subplot(2,2,4)

plot(x_square,y_square,”—r’,’LineWidth’,3);

hold on;

plot(x_circle,y_circle,’— —g’,’LineWidth’,3);
plot(x_triangle,y_triangle,”:b’,’LineWidth’,3);

axis([—4 4 —4 4)); axis('equal’);

title(’Combination Plot’);

pause()

print(” zadaniel8.png”)

Project " The development of the didactic potential of Cr:
within th

ced by the European Union
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Example: plotting shapes

Circle Square

4 I 4 I —

3 7 3+ -
2 - 7 2+ -
1+ 7 1k -
o 7 o -
ake 4 B B
2k 4 P B
3L 4 3 B
Al Al

4 3 2 -1 0 1 2 3 4 4 3 2 -1 0 1 2 3 4

Triangle Combination Plot

4 [—— 4 T T T T

3 7 3+ -
2 - g 2+ B
1+ 7 1k -
0 7 o+ -
a 4 B B
2 4 oL B
3k 4 3 B
1 EE Y T TR B Al

4 3 2 10 1 2 3 4 4 3 2 1 0 1 2 3 4

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) e et o T Einbaten Serca Funeard Tealned under humeance S Simry of Sernte i Highe Education >
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Example — plotting regular polygon

Plotting regular N-gon inscribed in a circle of radius R. Vertices
coordinates:

X; = RCOS(MN_l)) yi = Rsin( 2#(;;1—1))

where i =1,--- | N.

N = input('Number of sides N =’);
R = input(’Circle radius R =’);
beta = 2xpi/N;
fori = 1:N+1

x(i) = Rxcos(betax(i—1));

y(i) = Rsxsin(betax(i—1));
endfor
axis('square’);
plot(x,y,” @—","linewidth" ,4); -4
pause()
print(” wielo.png”); -6 l l l l l
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Function plot3

x= —3:.1:3;

y= sin(x);

size(x)

z= randn(1,61);
plot3(x,y,z,” b+",” MarkerSize” ,20);
pause()

print(” Plot3.png”);

Project " The development of the didactic potential of Cr

s co-financed by the European Union
Elication >
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Function meshgrid

This function generates matrices that describe 2D or 3D mesh taking as
the arguments vectors that discretise ranges of X,Y (and Z for 3D).

[xx,yy]=meshgrid(X,Y) When returning only 2 arguments, return
matrices corresponding to the X and Y coordinates of a mesh. The rows
of xx are copies of X, and the columns of YY are copies of Y.

[x,y]=meshgrid(X) equivalent to calling meshgrid(X,X).
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Function mesh

— mesh(x,y,z,c) plot surface grid described by matrices x,y,z where
value c specifies colour of grid vertices.

— mesh(x,y,z) as above assuming ¢ = z.
mesh(z,c) plot surface grid assumingx = 1:n, y = 1:m, [m,n]
= size(z).

— meshc(x,y,z,c) plot surface grid and its contour lines the same
time.

Project "The development of the didactc potental of Crace

iced by the European Union
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x = 2:0.2: 4;

y =1:0.2: 3;

[xx,yy] = meshgrid(x,y);

z = (xx—3)."2 — (yy—2)."2;
mesh(x,y,z)

pause()

print(” zadanie5.png”);

Project " The dev
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Function figure

if necessary Octave can plot in separate graphics windows

— figure(1) creates a window with id '1’,

figure(3) creates a window with id '3’,

regardless of the number of opened windows the plotting operations
take place only in the last opened window.

Example:

t=0:.1:2%pi;

figure(1); plot(t,sin(t));
figure(2); plot(t,cos(t));
figure(1); plot(t,sin(2*t));
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Example of using function mesh and figure

disp(’Function values ’);

disp(Cf(x,y) = sin(x)sin(y)exp(-x?>-y?) in range
[-pi,pil’);

[x,y] = meshgrid(-pi:0.2:pi,-pi:0.2:pi);

z = sin(x).*sin(y) .*exp(-x.2-y.2);

figure(1)
mesh(x,y,z);
pause ()

% or
figure(2)
surf (x,y,z)
pause ()
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Function surf

surf (x,y,z,c) plot surface described by matrices x,y,z,

surf (x,y,z) plot surface assuming c=z,

surf (z,c) plot surface assuming x=1:n, y=1:m, [x,y]l=size(z),
surfc(x,y,z,c) plot surface and its contours,

surfl(x,y,z,s,k) plot lighted surface, The light direction can be
specified using argument s. Surface properties like diffusivity and
reflexivity can be given in argument k.
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Example of using function surf

[phi,theta] = ...
meshgrid(linspace(0,2xpi,100));
x =(cos(phi) + 3).x cos(theta); B
y =(cos(phi) + 3).x sin(theta);
z =sin(phi);

¢ =sin(3xtheta); . - =

surf(x,y,z)

title("Torus’);

pause(); —
print(” torus.png”);

Project " The development of the didactic potential of Craco
Within the of the Eu

ced by the European Union
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Example of using function surf

Plotting surface of revolution.

theta= pix(—20:20)/20;
h=(—5:20)";

X= (25+h."2)xsin(theta);

Y= (25+h."2)«cos(theta);

Z= hxones(1,41);

colormap winter

# available colormaps

# bone, cool, copper, gray, hot, hsv,
# jet, ocean, pink, prism, rainbow,
# spring, summer, white, winter
surf(X,Y,Z)

print(” RRys1.ps")

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) e et o T Einbaten Serca Funeard Tealned under humeance S Simry of Sernte i Highe Education >
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Pie plot

printf(” \t\t Pie plot\n");

title(” Pie plot”); A 1
axis " off’

pie([10 67 34 5]) - : '

print(” wykreskolowy.png”); 15 a 03 o o 2 i

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
” e et o T Einbaten Serca Funeard Tealned under humeance S Simry of Sernte i Highe Education >
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Bar plot

% Bar plots

subplot(221)
= [3 5 7]; bar(b);
subplot(222)

y=[5216:9632 84109; T g il l
bar(b,y); i 1

subplot(223) oL
bar(b,y,’basevalue’,0.5);
subplot(224) ¢ I b 4

barh(b,y,’basevalue’,0.9) 2 H L i
print(” wykres_s.png”); =N . ‘ |
2 4 ]

Praject "The development of the didactic potential of Cracow. University of Technology in the range of modern construction” s co-financed by the European Union
) Wihin the confnes of the European Social Fund. and realzed under survellance of Miniiry of Science and Higher Education >



