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EE431: Digital Signal Processing
Virginia Military Institute

Laboratory 2: Discrete-Time Signals in the Time Domain

Problem 1
You will frequently want to create a stem plot of a known signal x that begins at a known index. Unfortunately, the syntax of the stem command stem(n,x) requires an index vector of the same size as your x vector.  Write a m-file called stem1 that takes a signal vector x and a scalar nStart, and then creates the proper index vector and then sends it to stem to plot.  Test it by using it to plot the signal x=[1 3 5 3 1] using nStart = -2 and include the resulting plot (i.e. run the command stem1([1 3 5 3 1], -2) to test it).


< Insert program code here.  Copy from m-file and paste. >




< Insert MATLAB figure here.  Copy from figure window and paste. >






Problem 2
Plot the signal

 
over the range -10  n  10.  Include your code to create the plot.


< Paste plotting commands here. >




< Insert MATLAB figure here.  Copy from figure window and paste. >




Problem 3
Using MakeSample.m as a template, create an m-file that can produce the signal vector and index vector to create the plot shown in Figure 6, given N1, N2, and the timeshift n0.  Specifically, the first line of the m-file is given below:
function [n, s] = MakeShiftedSample(N1,N2,n0)

< Insert program code here.  Copy from m-file and paste. >

To test your function, execute the following code:
[n,x] = MakeShiftedSample(-5,5,2);
stem(n,x)
axis([-5 5 -0.5 2])
Include in your report the test stem plot.

< Insert MATLAB figure here.  Copy from figure window and paste. >



 

Problem 4
Plot the signal u[n-10] for -5  n  25 and display the code you used to plot it.

< Paste plotting commands here. >





< Insert MATLAB figure here.  Copy from figure window and paste. >






Problem 5

Figure 8 is the graph of in rectangular notation, since it separates the real and imaginary components much like in a Cartesian coordinate system.  Use subplot to create the graph in polar notation, that is the magnitude of x[n] in the top plot and the phase angle in degrees in the bottom, over the same region of n, from -5  n  5.  Do not forget that angle(z) returns the phase angle of the complex variable z in radians.  As usual, include your plotting commands (yet another reason to make each solution a script or m-file!)

< Paste plotting commands here. >




< Insert MATLAB figure here.  Copy from figure window and paste. >



How would you change the mathematical definition of x[n] to decrease the magnitude?

< Insert response here. >


To increase the slope of the phase curve?

< Insert response here. >


Why does the phase seem to suddenly change at n = -5 and n=+5?

< Insert response here. >






Problem 6
Create a plot of a triangle wave using 6 cycles of the generator function 

xg=[ -1 -0.5 0 0.5 1 0.5 0 -0.5];

Have the index vector start at n=-5 (i.e. x[-5]=-1, x[-4]=-0.5, x[-3]=0, etc.) and increment as far as necessary to plot six full cycles of the generator function.  Include both the code to make the plot (which may an m-file, a script since it neither takes nor returns arguments, or code cut and pasted from the command line) and the plot itself.  

[bookmark: _GoBack]Hint: Unless you are really proficient in Matlab, you'll find that you save time by writing a script or function whenever you need to do operations that take multiple commands.  If you attempt to do it all through the command window, and then realize that you made a mistake on the 5th command, you'll have to re-issue the first 4 commands before you can fix the problem on the 5th.  With a script or m-file, just make the one-line change and then re-run your program.  As a bonus, you then have a neat record of your code in one file.




< Paste plotting commands here. >



< Insert MATLAB figure here.  Copy from figure window and paste. >
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