CHAPTER 5 PLOTTING AND GRAPHICS

Creating Figure Windows
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>>delete(1)   (This will remove ‘Figure No. 1’.)

MATLAB offers different types of graphing methods.

Graph Paper

plot
linear x-y plot

loglog
loglog x-y plot

semilogx
semi-log x-y plot (x-axis logarithmic)

semilogy
semi-log x-y plot (y-axis logarithmic)

Creating Figures

To make a figure active you may type somewhere in the window or use the figure command as in the example below.
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MATLAB automatically scales the axis so that all the data fits within the boundaries and the tic marks fall evenly on the axis frame.  If you reduce the size of the figure window, you will have fewer tic marks at larger intervals.

Title, Labels and Grid

» y=[0.1,0.2,0.5,1,2,5,10];

» plot(y)

» title('Vector y')

» xlabel('Index Number')

» ylabel('Magnitude')

» grid
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Plotting a Function

» t=0:0.05:4*pi;

» theta=t*180/pi;

» y=sin(t);

» plot(theta,y)

» xlabel('Angle in Degrees')

» ylabel('Magnitude')

» grid
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Multiple Line Plots

» x=0:0.01:1;

» xx=x.*x;

» xxx=x.*xx;

» plot(x,x,x,xx,x,xxx)
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» x=0:0.01:1;

» z=0:11;

» plot(x,z)


??? Error using ==> plot


Vectors must be the same lengths.

The two vectors making up an argument pair must be the same length, but different pairs of arguments may be of different lengths.

Plotting Different Length Vector Pairs

» linspace(0,4*pi,200);

» t=linspace(0,4*pi,200);

» y=sin(t);

» x=cos(3*t);

» z=1+cos(t(75:150)).^2;

» plot(t,y,t,x,t(75:150),z)
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» plot(t,y,t,x,t(100:150),z)


??? Error using ==> plot


Vectors must be the same lengths.

The two vectors making up an argument pair must be the same length, but different pairs of arguments may be of different lengths.

Plotting a Matrix

Generate a matrix from the existing normalized row vectors x, xx and xxx.

» X=[x',xx',xxx'];

Plot the matrix against x (x=0:0.01:1;).

» plot(x,X)

Below is the long form of the above command.



» plot(x,X(:,1),x,X(:,2),x,X(:,3))
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Even though MATLAB defines vectors as row vectors when plotting, MATLAB prefers to plot in columns.  If the arguments in the plot command are row vectors, they will be treated as if they are column vectors.  This means that you can plot a row vector against a column vector, as long as they have the same number of elements.  However, when the argument in the plot command is a matrix, MATLAB will plot in a column-wise fashion regarding each column as a unique curve.

» XR=[x;xx];

» plot(XR)
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MATLAB assumed you wanted 101 plots of 2-element lines instead of 2 plots of 101-element curves.

Since MATLAB works with the columns in a matrix, you must first take the transpose and than plot.

» plot(XR')
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Line Types, Point Types and Colors

Various line types, plot symbols and colors may be obtained with PLOT(X,Y,S) where S is a character string made from one element from any or all the following 3 colunms:

Line Types
Point Types
Colors

-     solid

:     dotted

-.    dashdot 

--    dashed   


.   point

o   circle

x   x-mark

+   plus

*   star

s   square

d   diamond

v   triangle (down)

^   triangle (up)

<   triangle (left)

>   triangle (right)

p   pentagram

h   hexagram
y     yellow 

m     magenta 

c     cyan 

r     red 

g     green         

b     blue          

w     white         

k     black

For example, PLOT(X,Y,'c+:') plots a cyan dotted line with a plus at each data point; PLOT(X,Y,'bd') plots blue diamond at each data point but does not draw any line. PLOT(X1,Y1,S1,X2,Y2,S2,X3,Y3,S3,...) combines the plots defined by the (X,Y,S) triples, where the X's and Y's are vectors or matrices and the S's are strings. For example, PLOT(X,Y,'y-',X,Y,'go') plots the data twice, with a solid yellow line interpolating green circles at the data points. The PLOT command, if no color is specified, makes automatic use of the colors specified by the axes ColorOrder property.  The default ColorOrder is listed in the table above for color systems where the default is yellow for one line, and for multiple lines, to cycle through the first six colors in the table.  For monochrome systems, PLOT cycles over the axes LineStyleOrder property.

» x10=[0:0.1:1]; » plot(x10,x10,'o')
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» plot(x10,x10,'o-.r')
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Imaginary and Complex Data

If Y is complex, PLOT(Y) is equivalent to PLOT(real(Y),imag(Y)). In all other uses of PLOT, the imaginary part is ignored.

» t=linspace(0,5,50);

» x=linspace(0,5*pi,50);

» z=exp(-t).*(sin(x)+i*cos(x));

» plot(z)
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» z1=exp(-t).*(cos(x)+i*sin(x));

» plot(z,z1)

Warning: Imaginary parts of complex X and/or Y arguments ignored.

Plot Multiple Complex Curves

To plot multiple complex vectors, the real and imaginary parts must be given explicitly as follows

» plot(real(z),imag(z),real(z1),imag(z1))
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The use of the loglog, semilogx and semilogy commands is identical to the use of plot.

loglog
x-axis is log10

y-axis is log10 

semilogx
x-axis is log10

y-axis is linear

semilogy
x-axis is linear

y-axis is log10

POLAR  Polar Coordinate Plot.

POLAR(THETA, RHO) makes a plot using polar coordinates of the angle THETA, in radians, versus the radius RHO.    POLAR(THETA,RHO,S) uses the linestyle specified in string S. The polar command only allows you to plot one vector pair.

» z=exp(-t).*(sin(x)+i*cos(x));

» polar(angle(z),abs(z))
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