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2D Formatted Plot Example 



Plot command 



Plot command (cont’d) 



Plot examples (1) 

>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y) 



Plot examples (2) 

>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y,'r') 



Plot examples (3) 

>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y,'--y') 



Plot examples (4) 

>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y,'*') 



Plot examples (5) 

>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y,'g:d') 



Plot properties 



Plot examples (6) 
>> x=[1 2 3 5 7 7.5 8 10]; 
>> y=[2 6.5 7 7 5.5 4 6 8]; 
>> plot(x,y,'-mo','LineWidth',2,'markersize',12,'MarkerEdgeColor','g','markerfacecolor','y') 

This creates a plot that 
connects the points with a 
magenta solid line and circles 
as markers at the points. The 
line width is two points and the 
size of the circle markers is 12 
points. The markers have a 
green edge line and yellow 
filling. 



Line specifiers 



Plot examples (7) 



Plot examples (7) 



Plot examples (8) 

However, if the 
same function in 
the same domain is 
plotted with much 
larger spacing, for 
example 0.3, the 
plot that is 
obtained gives a 
distorted picture of 
the function. 



fplot 

• The function can include MATLAB built-in functions and 
functions that are created by the user. 
• The limits is a vector with two elements that specify the domain 
of x [xmin,xmax], or a vector with four elements that specifies the 
domain of x and the limits of the y-axis [xmin,xmax,ymin,ymax]. 
• The line specifiers are the same as in the plot command. 



Fplot example 



Multiple plots (1) 

• Two or more graphs can be created in the same plot by 
typing pairs of vectors inside the plot command. The 
command: 

plot(x,y,u,v,t,h) 
 creates three graphs: y vs. x, v vs. u, and h vs. t, all in the 

same plot.  
• The vectors of each pair must be of the same length. 
• MATLAB automatically plots the graphs in different colors 

so that they can be identified. It is also possible to add line 
specifiers following each pair. For example the command: 

plot(x,y,'-b',u,v,'--r',t,h,'g:') 
 plots y vs. x with a solid blue line, v vs.u with a dashed red 

line, and h vs. t with a dotted green line. 



x=[-2:0.01:4]; 
y=3*x.^3-26*x+6; 
yd=9*x.^2-26; 
ydd=18*x; 
plot(x,y,'-b', x,yd,'--r', x,ydd,':k') 

 



Multiple plots (2) 

• To plot several graphs using the hold on, hold off 
commands, one graph is plotted first with the 
plot command. Then the hold on command is 
typed. This keeps the Figure Window with the 
first plot open, including the axis properties and 
formatting if any was done. Additional graphs can 
be added with plot commands that are typed 
next. Each plot command creates a graph that is 
added to that figure. The hold off command stops 
this process. It returns MATLAB to the default 
mode in which the plot command erases the 
previous plot and resets the axis properties. 

 



x=[-2:0.01:4]; 

y=3*x.^3-26*x+6; 

yd=9*x.^2-26; 

ydd=18*x; 

plot(x,y,'-b') 

plot(x,yd,'--r') 

plot(x,ydd,':k') 

x=[-2:0.01:4]; 

y=3*x.^3-26*x+6; 

yd=9*x.^2-26; 

ydd=18*x; 

plot(x,y,'-b') 

hold on 

plot(x,yd,'--r') 

plot(x,ydd,':k') 

hold off 



line 



x=[-2:0.01:4]; 

y=3*x.^3-26*x+6; 

yd=9*x.^2-26; 

ydd=18*x; 

plot(x,y,'LineStyle','-','color','b') 

line(x,yd,'LineStyle','--','color','r') 

line(x,ydd,'linestyle',':','color','k') 

x=[-2:0.01:4]; 

y=3*x.^3-26*x+6; 

yd=9*x.^2-26; 

ydd=18*x; 

line(x,y,'LineStyle','-','color','b') 

line(x,yd,'LineStyle','--','color','r') 

line(x,ydd,'linestyle',':','color','k') 

in previous versions of MATLAB, this generates 
an error message because line command was 
allowed to be used  only after a plot command. 



Formatting a plot (1) 



Formatting a plot (2) 



Formatting a plot (3) 



Formatting the text in plots 



• The axis command can be used to change the 
range and the appearance of the axes. 

 

 

 

 

• grid on Adds grid lines to the plot. 

• grid off Removes grid lines from the plot. 

Formatting figures 



Formatting example 



Formatting example (cont’d) 



Formatting a plot using the plot editor 



Plots with logarithmic axes 

• Many science and engineering applications require 
plots in which one or both axes have a logarithmic (log) 
scale. Log scales provide means for presenting data 
over a wide range of values. It also provides a tool for 
identifying characteristics of data and possible forms of 
mathematical relationships that can be appropriate for 
modeling the data. 

• semilogy(x,y) Plots y versus x with a log (base 10) scale 
for the y axis and linear scale for the x axis. 

• semilogx(x,y) Plots y versus x with a log (base 10) scale 
for the x axis and linear scale for the y axis. 

• loglog(x,y) Plots y versus x with a log (base 10) scale 
for both axes. 



Logarithmic plot example 



Plots with error bars 

• Experimental data that is measured and then displayed 
in plots frequently contains error and scatter. Even data 
that is generated by computational models includes 
error or uncertainty that depends on the accuracy of the 
input parameters and the assumptions in the 
mathematical models that are used. One method of 
plotting data that displays the error, or uncertainty, is by 
using error bars. 

• Plots with error bars can be done in MATLAB with the 
errorbar command. Two forms of the command, one for 
making plots with symmetric error bars (with respect to 
the value of the data point), and the other for 
nonsymmetric error bars, at each point are presented. 



Error bars 



Error bar example 
xd=[10:2:22]; 
yd=[950 640 460 340 250 180 140]; 
ydErr=[30 20 18 35 20 30 10] 
errorbar(xd,yd,ydErr) 
xlabel('DISTANCE (cm)') 
ylabel('INTENSITY (lux)') 



Special plots (1) 



Special plots (2) 



Special plots (3) 



Histogram 

• Histograms are plots that show the distribution 
of data. The overall range of a given set of data 
points is divided to smaller subranges (bins), 
and the histogram shows how many data points 
are in each bin. Histograms are created by using 
the hist command. 



Histogram (cont’d) 

>> y=[58 73 73 53 50 48 56 73 73 66 69 63 74 82 84 91 93 … 
  89 91 80 59 69 56 64 63 66 64 74 63 69]; 
>> hist(y) 

 
MATLAB divides the 
range of the data points 
into 10 equally spaced 
subranges (bins), and 
then plots the number 
of data points in each 
bin. 



Histogram (cont’d) 

>> y=[58 73 73 53 50 48 56 73 73 66 69 63 74 82 84 91 93 … 
  89 91 80 59 69 56 64 63 66 64 74 63 69]; 
>> hist(y,3) 

 
MATLAB divides the 
range of the data points 
into 3 equally spaced 
subranges (bins), and 
then plots the number 
of data points in each 
bin. 



Histogram (cont’d) 

>> y=[58 73 73 53 50 48 56 73 73 66 69 63 74 82 84 91 93 … 
  89 91 80 59 69 56 64 63 66 64 74 63 69]; 
>> x=[45:10:95]; 
>> hist(y,x) 

 MATLAB divides the range of 
the data points into 6 equally 
spaced subranges (bins), and 
then plots the number 
of data points in each bin. 
The center values of each bin 
is given by the vector of x. 



Histogram (cont’d) 



Histogram (cont’d) 



Polar plots 



Polar plots (cont’d) 

>> t=linspace(0,2*pi,200); 
>> r=3*cos(0.5*t).^2+t; 
>> polar(t,r) 



Multiple plots on the same figure 



Multiple figures 

• When the plot or any other command that 
generates a plot is executed, the Figure Window 
opens (if not already open) and displays the plot. 
MATLAB labels the Figure Window as Figure 1 
(see the top left corner of the Figure Window that 
is displayed in previous examples). If the Figure 
Window is already open when the plot or any 
other command that makes a plot is executed, a 
new plot is displayed in the Figure Window that is 
already open (replacing the existing plot). 
Commands that format plots are applied to the 
plot in the Figure Window that is open. 



Multiple figures (cont’d) 

• It is possible, however, to open additional Figure 
Windows and have several of them open (with 
plots) at the same time. This is done by typing the 
command figure. Every time the command figure 
is entered, MATLAB opens a new Figure Window. 
If a command that creates a plot is entered after 
a figure command, MATLAB generates and 
displays the new plot in the last Figure Window 
that was opened, which is called the active or 
current window. MATLAB labels the new Figure 
Windows successively; i.e., Figure 2, Figure 3, and 
so on. 



Multiple figures (cont’d) 



Laboratory Session  

Do both examples in this presentation and 
sample applications in Chapter 5 of the 

textbook. 



Homework #7  

Not later than the next week: 

 

Solve problems 1, 4, 8, 10, 13, 15, and 19 from the 
Chapter 5 of the textbook using Matlab. 


