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9.2 Plots in MatLab

An introduction

Defining time and signal samples

Drawing a figure

Controlling the figure layout

Multiple plots




Plotting a signal

A starting example

Define time

samples Command Window
from 0 to 3 >> t = 0:0.01:3;
spaced by .01 >> s = sin(2%pixt);
/ >> plot(t,s)
Define signal fx>7 ®c @ Figure 1
samples File Edit View Inser Tool: Deskto Windo
using the MatLab Dade @ 0E K[E

function sin, here ’

pi is 3.14... //\ /\

7

X2.63

Y -0.728969

\ \
Plot | \

-0.5




Run script

Plotting a signal

v

Open a / oen S G €
script -

Using ascript v 4 H ] compare \D

FILE

must be a .m file, @ % H @l E 03« Work » Corsi » ses
with no spaces or i Editor - /Users/tomasoerseghe/Work/Cors

special characters - testlm x| + ]
1 close all

in the name
/2/' clear all
Clear memory 3 cle
Close figures, clear 4
variables and 5 t =0:0.01:3;
command window 6 s = sin(2kpixt);
7 figure
Plot 8 » plot(t,s)
Add grid, 9 grid on
labels, and\ek’ xlabel('time [s]"')
title 11 ylabel('signal')
12 title('Sinusoid')

13




Plotting a signal
The result title

3

File Edit View Inser Tool: D¢skto Windov Help ~
Dode @ O0EB/k[E

label A
y / \ // \ '\
\ 051 / \ [ / \
\ / \
— \ / \ l/ \\
5 of \\ / \ / \ x
\ / \\\ \\\
s | \\ \\
AN N
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Multiple plots

’. @ Figure 1
Same window File Edi Viev Inse Tool Desktc Windc He
D de @ OB L E
] . Sinu;oids

[# Editor - /Users/tomasoerseghe/Work \ \

_J testl.m I +1 “.‘
1 close all 05/ mn
2 clear all ~ “ e
3 clc % 0
4
5 t =0:0.01:3; osF | |/
6 s = sin(2xpixt); "\‘ /
7 c = cos(2xpixt); \ " |
8 figure 0 0.5 1 ﬁn::m 2
9 plot(t,s,t,C) ww
10 grid on \
11 xlabel('time [s]') Put one after
12 ylabel('signal') another
13 title('Sinusoids')
14 legend('sine', 'cosine') <+ Add

15 legend



Multiple plots

Same window - an alternative

Z Editor - /Users/tomasoerseghe/Work/Corsi/s... @

J testl.m I +1

1 close all
2 clear all
3 clc
Plot the 4
first 5 t =0:0.01:3;
6 s = sin(2xpixt);
c = cos(2xpixt);
Hold thg result, g figure
otherwise only g plot(t,s)
the last plot —3g—> hold on
command will 11 plot(t,c)
appear 12 hold off
grid on
14 xlabel('time [s]"')
Plotthe 15 ylabel('signal')
second 16 title('Sinusoids")
17 legend('sine', 'cosine')

18




Multiple plots

E: Editor - /Users/tomasoerseghe/Work/Cors

testl.m +
Multiple windows — ; close all
subplot(rows,cols,pos) g g{iar all
On a grid of size 4
rows X cols 5 t = 0:0.01:3;
positions the plotat ¢ s = sin(2xpixt);
pos 7 c = cos(2xpixt);
L N Figure 1 figure
File Edi Viev Inser Tool Desktc Windo Helf ~ subplot(2,1,1)
D de @ 0&8 & E plot(t,s)
Sine grid on
‘ /\ | ' VAN xlabel('time [s]"')
Bof \ \ / \ ] y}abelf §1gr?al )
\/ \ \ / title('Sine')
> | | N/ ' subplot(2,1,2)
0 0.5 1 1.5 2 215 3
time [s] pIOt(t;C)
1 Cosine grid on
- xlabel('time [s]')
50 \ \25e / ylabel('signal')
/ Y-oe20778 | title('Cosine")

tlme [s]



Defining a function

entrywise division
is needed here!

| NON ) Figure 1 ’
File Edi Viev Insel Tool Desktc Windc Hel =
Dede & E‘ SR or—/Users/tomasoerseghe/Work/f:orsi/s...
1 'r'\"’ tlm | +
08 /\ close all
067 / \ clear all
20.4— (’ \‘ C.l.C
@ ot / '\ i 1
(VAT ‘\/\AA/\; t = -10:0.01:10;
02 Voo 1 s = sinc(t);
o 5 0 5 10 f 1g ure
s v - plot(t,s)
Function definition 9 grid on
must appear atthe 10 xlabel('time [d]")
end of the file 11 ylabel('signall)
(alternatively you g2 title('Sinc’)
put it in file sinc.m) 14 function s = slinc(t)
Correct for t=0 1? ,:(: S;?(Elf) /(pixt);
to avoid nan I | end




Choosing the sampling rate

Your sampling
Spacing must be [# Editor - /Users/tomasoerseghe/Work/Corsi/s...
J testl.m I +1

sufficiently smalllto 1 close all
capture the function clear all
shape! clc

-10:1:10;

5
'YK ) Figure 1 s = sinc(t);
File Edit View Insert Tools Deskto; Windov Help » figure
NEede @ 0@ K[E plot(t,s)
Sinc grld on
1 | p | xlabel('time [s]')
08l I ylabel('signal')
ﬁ\ title('Sinc')
§0.6- ’J \ i
@ el j ] function s = sinc(t)
| s = sin(pixt)./(pixt);
02} ’f | - s(t==0) = 1:
0 : [ : end
-10 -5 0 ) 10



Discrete-time signals

[ Editor - /Users/tomasoerseghe/Work/Corsi/s...

_j testl.m I +1

1 close all
use stem 2 clear all
instead of plot Z clc
5 t = -10:.25:10;
6 s = sinc(t);
e o Figure 1 7 flgure
File Edit View Insert Tools Desktoy Window Help - Ste_m(t' s)
grid on

- N A @e)
Nagde @ 08 K E xlabel('time [s]"')

. P

‘ | s AHDARG ylabel('signal')

08| ] title('Sinc')

* function s = sinc(t)
el s = sin(pixt)./(pixt);
@ ool T [ 1 S(t==0) = 1;

o & 3 T & & end

R %L (@ H & ¥

04 . . |
-10 5 0 5 10
time [s]




Exercises
On MatLab plots

Signal plots is a fundamental step that allows you to
correctly represent your data.

Practice yourself with plots, multiple plots, and the

representation offeelnnl Y& K EIE] through their real

and imaginary parts, or through absolute value and
phase.

Pay particular attention in correctly defining the

sampling rate/spacing (WG JERE gy ilaleelelgitlg[ilelIEE ™~ e

time signals
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