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 Lecture 7: Graphs 

 Basic Plotting 

MATLAB has extensive  facilities for displaying vectors and  matrices as graphs, 

as well as annotating and printing these graphs. This section  describes a few of the 

most important graphics functions and provides examples of some typical 

applications. 

 

Graphs (in 2-D) are drawn with the plot statements: 

 plot(y): plots the columns of Y versus the index of each value. For example, 

plot 20 random numbers against the integers 1–20. 

Ex1: 

>> plot(rand(1, 20)) 

 

 

                   

Ex2: 

plot(X,Y)  : plots vector Y versus vector X. 

x = 0:1:10; 
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y = x.^2 - 10.*x + 15; 

plot(x,y) 

 

 

 

Titles and axis labels can be added to a plot with the title, xlabel, and ylabel 

functions. Each function is called with a string containing the title or label to be 

applied to the plot. Grid lines can be added or removed from the plot with the grid 

command: grid on turns on grid lines, and grid off turns off grid lines. For 

example, the following statements generate a plot of the function with titles, labels, 

and gridlines.  

Ex3:  

x = 0:1:10; 

y = x.^2 - 10.*x + 15; 

plot(x,y);  

title ('Plot of y = x.^2 - 10.*x + 15'); 

xlabel ('x');  

ylabel ('y'); 
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grid on; 

 

 
7.1.1 Line Color, Line Style and Marker Style 

MATLAB allows an engineer to select the color of a line to be plotted, the 

style 

of the line to be plotted, and the type of marker to be used for data points on the 

line. These traits may be selected using an attribute character string after the x and 

y vectors in the plot function. 

Plot(x,y,’abc’) when a=line color, b= symbol of data points and c= line type. 

The possible colors are: 

b    blue 

c  cyan 

g   green 

k  black 

m  magenta 

r  red 

w  white 

y  yellow 
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Either the single character listed above or the full name of the color can be used in 

the string to specify the color. The plot symbols, or markers, that can be used are: 

o  circle 

d  diamond 

h  hexagram 

p  pentagram 

+  plus 

.  point 

s  square 

*  star 

v  down triangle 

<  left triangle 

>  right triangle 

^  up triangle 

x  x-mark 

Line types can also be specified by the following: 

--  dashed 

-.  dash dot 

:  dotted 

-  solid 

If no line type is specified, a solid line is drawn between the points. 

 

Ex4: 

 Plot of the function y=x
2
-10x+15, 0<=x<=10  with a dashed red line and show the 

actual data points as blue circles. 

x = 0:1:10; 
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y = x.^2 - 10.*x + 15; 

plot(x,y,'r--',x,y,'bo') 

 

 

7.1.2 Simple Related Plot Functions 

Other functions that are useful in customizing plots include clf, figure, hold 

and legend. 

clf : clears the Figure Window by removing everything from it. 

figure: creates a new, empty Figure Window when called without any arguments. 

Calling it as figure(n) where n is an integer is a way of creating and maintaining 

multiple Figure Windows, and of referring to each individually. 

legend: displays strings passed to it in a legend box in the Figure Window in order 

of the plots in the Figure Window. 

 

Ex5: Write a script to create 2 different plots, in 2 different Figure Windows where  

X=1 2 3 4 5 

Y1=2 11 6 9 3 

Y2= 4 5 8 6 2 
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Sol: 

clf 

x = 1:5;  

y1 = [2 11 6 9 3]; 

y2 = [4 5 8 6 2]; 

figure(1); 

bar(x,y1); 

figure(2); 

plot(x,y2) 

grid on 

legend('y2') 

Running this script will produce two separate Figure Windows. 

 

 

 

 



Mechanical Engineering Department 
Second Year (2015) 

Lectures (7)  of MATLAB Programming                                                                  By: Alaa A  Muslam 
------------------------------------------------------------------------------------------------------------------------------- 
 

[Type text] Page 53 
 

7.1.3 Multiple Plots: 

7.1.3.1 Multiple Plots on the Same Axes 

plot(X1,Y1,...,Xn,Yn): plot multiple functions on the same graph by simply 

including more than one set of (x,y) values in the plot function. 

 For example, suppose that we wanted to plot the function and its derivative 

on the same plot. 

The derivative of is  

To plot both functions on the same axes, we must generate a set of x values 

and the corresponding y values for each function. Then to plot the functions, we 

would simply list both sets of (x, y) values in the plot function as follows. 

 

Ex6: 

 x = 0:pi/100:2*pi; 

y1 = sin(2*x); 

y2 = 2*cos(2*x); 

plot(x,y1,x,y2); 
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7.1.3.2 Multiple plots in a figure: subplot 

subplot(m, n, p), which creates a matrix of plots in the current Figure 

Window, it divides the figure window into m×n small sets of axes, and selects the 

pth set for the current plot (numbered by row from the left of the top row). 

 

Ex7:     

x = 0:pi/100:2*pi; 

 subplot(2,2,1); plot(x,sin(x),'r-') 

 subplot(2,2,2); plot(x,sin(x),'g+') 

 subplot(2,2,3); plot(x,sin(x),'b-o') 

 subplot(2,2,4); plot(x,sin(x),'k:') 
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7.2 3D Graph 

The meshgrid function can specify the x and y coordinates of points in 

images, or can be used to calculate functions on two variables x and y. It 

receives as input arguments two vectors, and returns as output 

arguments two matrices that specify separately x and y values. 

 

 For example, the x and y coordinates of a 2 x 3 image would be specified by 

the coordinates: 

(1,1) (2,1) (3,1) 

(1,2) (2,2) (3,2) 

The matrices that separately specify the coordinates are created by the 

meshgrid function, where x iterates from 1 to 3 and y iterates from 1 to 2: 

>> [x y] = meshgrid(1:3,1:2) 

x = 

1   2  3 

1   2  3 

y = 

1   1  1 

2  2  2 

As another example, to evaluate a function f of two variables x and y:  

f(x,y) = 2*x + y, where x ranges from 1 to 4 and y ranges from 1 to 3.  

We can accomplish this by creating x and y matrices using meshgrid, and then 

the expression to calculate f uses scalar multiplication and array addition. 

>> [x y] = meshgrid(1:4,1:3) 

x = 
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1 2 3 4 

1 2 3 4 

1 2 3 4 

y = 

1 1 1 1 

2 2 2 2 

3 3 3 3 

>> f = 2*x + y 

f = 

3 5 7 9 

4 6 8 10 

5 7 9 11 

For 3-D graphics, the most commonly used commands are: 

plot3(x1, y1, z1) 

mesh(x,y,z)   

surf(x,y,z)  

Ex8: 

Plot x,y,z where, x=1,2,3,4,5,  y=0 -2 4 11 3, z= 2 4 6 8 10 

 x = 1:5;  

y = [0 -2 4 11 3]; 

z = 2:2:10; 

plot3(x,y,z); 

grid; 

xlabel('x'); 

ylabel('y'); 
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zlabel('z'); 

title('3D Plot') 

 

Ex9: Plot st,ct,t  where st=sin(t), ct=cos(t), 0>=t <= 10π with π/50 increment 

t = 0:pi/50:10*pi; 

st = sin(t); 

ct = cos(t); 

plot3(st,ct,t) 

 

 

 

 

Ex10: Plot z= sin( r )/ r, where r= √      , -8>= x>=8 , -8 >= y >= 8 with 0.5 

increment. 

By using mesh: 

x = -8: .5: 8;  

y = x; 

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

R = sqrt(x.^2 + y.^2) ;  

Z = sin(R)./R; 

mesh(x, y, Z)  
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Ex11: 

By using surf: 

x = -8: .5: 8; 

y = x; 

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

R = sqrt(x.^2 + y.^2) ;  

Z = sin(R)./R; 

surf(x, y, Z)  

Ex12: 

t= linspace (0, 10 * pi, 100); 

 plot3(sin(t),cos(t),t); 

 xlabel('sin(t)'); 

 ylabel('cos(t)'); 

 zlabel('t'); 

 text(0,0,0,'origin') 

 grid on 

 


