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Plotting with MATLAB

Hans-Petter Halvorsen



MATLAB has powerful Plotting features

_—T1

>> X =
>> 'y =

0:0.1:2*p1;
sin (x) ;

>> plot (x, V)

>>
>>
>>
>>

x = 0:0.1:2*%p1;

y = sin(x);
y2 = COs(X);
plot(x,y, x,y2)
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Plotting

Plotting functions:

figure

title

Description

Define a new Figure/Plot window

Add Title to current plot

ylabel

hold on/off

Add a Label on the x-axis

Add several plots in the same Figure

>>
>>
>>
>>
>>
>>
>>
>>
>>

x=0:0.1:2*p1i;
y=sin(x) ;

plot(x,y)

title('Plot Example')
xlabel ('x")

ylabel ('y=sin(x) ')
grid on
axis([0,2*p1i,-1,11)
legend (" Temperature')




Plotting

Given the following Rain Data for a given Week (Monday to Sunday):
Day Rain Amount

Saturday 0 mm




Solution| Plotting

Day Rain Amount

x = [2.1, 10, 9.7, 6.2, 2.5, 0, 8.5]

>> plot 'o!

® @ Figure 1
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Plotting

Given the following function (—10 < x < 10):
f(x) =2x*+3x+1

We will:
e Plot this function

e Use the Plot to find out:
- For which valueof x is f(x) = 0?

_ Whatis f(5) =?



>> x = =-10:10;
>> f 2*x .2 + 3*x + 1;

>> plOt (X, f) zFigure1 — 0
>> grj_d on File Edit View |Inset Tools Desktop Window Help
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@ Variables - x ® X
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>> £ (10o)

ans =
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Plot of Dynamic System

Given the autonomous system (differential equation):
X = ax

1 . .
where a = — - ,where T is the time constant

The solution for the differential equation is:
x(t) = e*x,
Set T = 5 and the initial condition x(0) =1

— Create a Script in MATLAB (.m file) where you plot the solution
x(t) inthetimeinterval 0 <t < 25

— Add Grid, and proper Title and Axis Labels to the plot.



clear, clc

$Define Variabes
T=5;
a=-1/T;

$Start Condition, etc
x0=1;
t=[0:1:25]

$Define the function
x=exp (a*t) *x0;

sPlotting

plot (t, x);

grid

title('simulation of x''
xlabel ('"time'")

yvlabel ("x'")

= ax')
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Sub-plots

Displaying Multiple Plots in one Figure — Sub-Plots
We will in this example:

e Plot Sin(x) and Cos(x) in 2 different subplots.
* Add Titles and Labels.

subplot (m, n, p)




% Define x-values <) [Figure 1
. File Edit View Insert Tools Desktop Window Help
x=0:0.01:2*p1;

D& h R2A09 € 0B 80

Plotting sin(x)

5 subplot 1 1
subplot (2,1,1)

plot (x, sin(x))
title('Plotting sin(x) ")
xlabel ("x")

ylabel ('sin(x) ")

Plotting cos(x)

% Subplot 2

subplot (2,1, 2)

plot (x, cos(x))
title('Plotting cos(x) ")
xlabel ('"x")

ylabel ('cos (x) ")




>> x=0:0.1:2*p1i;
>> y=sin(x

: ) 7
P | Ottl n g - S u b p | Ot Fle £l View nsert_ Tool Fli)?sr:t;p Window _Help - >> y2=cos (x);
X)
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>> y3=tan (x);

o \ o f >> subplot (3,1,1)
x=0:0.1:2*p1i; I e e R >> plot (x,Vy)
y=s1n (xX) ; ;E /////// E >> subplot (3,1,2)
y2=Cco0s (X) ; e >> plot (x,y2)

ﬂﬁ_JL— j >> subplot (3,1, 3)
subplot(2,1,1) ot >> plot (x,y3)
plot (x,Vy) |

>> x=0:0.1:2*pi;
l 2 1 2 >> y=Sil’l (x);
subp ot(2,1,2) o . ‘ >> y2=cos (x);
plOt (X 4 y2 ) 8.0.6 igucesl File Edit View Insert Tools Dgesktop Window Help ~ >> y3=tan (X) ’
File Edit View Insert Tools Deskto Window Hel ¥ % [ \ % @ M \ 7| .
NS de mx-w%@@x?@)ua . felo B et b L e >> yd=atan (x) ;
T~ ] M// N >> subplot (2,2,1)
;_ | ) ) >> plot(x,vVy)
D o b b >> subplot (2,2, 2)
1 0 2 4 6 8 0 2 4 B 8 >> plot (X, y2)
| >> subplot (2,2, 3)
er—FJf— >> plot(x,y3)
>> subplot(2,2,4)
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>> plot(x,vy4)



Other Plots

 MATLAB offers many different types of plots: loglog, semilogx,
semilogy, plotyy, polar, fplot, fill, area, bar, barh, hist, pie,

errorbar, scatter.
 We will try some of them, e.g., bar, hist and pie.

Check out the help for the different plot functions in MATLAB



We create a bar plot using the bar function:

>> x=rand (10, 1) ®oce figuosJ
< = File Edit View Insert Tools Desktop Window Help
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Using the hist function gives:

>> x=rand (10, 1)

X:

O O O O O o o o o

.6557
.0357
.3491
. 9340
.6787
. 1577
. 7431
.3922
.6555
0.

1712

>> hist (x)

@ O Figure 1
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Using the pie function gives:

>> x=rand (10, 1)
5 =
.6557
.0357
.8491
.9340
.6787
. /577
. 7431
.3922
.6555
0.1712
>> pile (x)
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