EE432 Fall 08 Homework Problem Set 1 (PS01) SOLUTIONS

Turn in your code and copy/paste the results from the MATLAB command window.

1. Generate a plot of y(n) = sin(2nx), where n=0,1,2,...100. Label your plot using xlabel and
ylabel. What should the value of the output y(n) be in this equation? Why is it not what you
expect it to be when using MATLAB?

n=0:1:100;
plot(n,sin(2*n*pi)),xlabel("n"),ylabel ("amplitude®),title("PSO01-Problem 1),
grid on
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Note: sin(2nz) should equal zero for all integer values of n. But since the
computer can only store zto a finite precision (although z has an infinite number
of places beyond the decimal point), MATLAB can only store an approximation to
7. This plot shows the error that is introduce by only using an approximation to
which is still pretty small up to n=100. If you did compute sin(2210e15), the value
Is -0.6956, which is way off. As long as the integer is small, MATLAB’s “pi” is a
reasonably accurate approximation.

2. Use MATLAB to find the cumulative sum of the first 100 natural number (i.e., the sum of
1,2,3,...100).

n=1:1:100;
disp(sprintf("The sum of 1,2,3, ..., 100 is %d\n",sum(n)))



The sum of 1,2,3, ..., 100 is 5050

3. In communications receivers, the thermal noise power is computed with the equation N=KTB,
where N = noise power in Watts, k = Boltzmann’s constant (1.38x10™ Joules/Kelvin), T is the
noise temperature associated with a receiver (°K) and B is the receiver’s bandwidth in Hz. The
units work out, since 1 W =1 Joule/sec.

Compute the noise power for a receiver with a 500 kHz bandwidth with a noise temperature of
200 °F (note: °K =°C + 293, and °F = 9/5 (°C) + 32).

Since this value is most useful in decibels, convert this power to decibels relative to 1 Watt,
which is in units of dBW (dBW = 10 log;o(Power in Watts). Note: in MATLAB, there is a
difference between the log function and the log10 function.

k=1.38e-23;

B=500e3;

degF=200;

degC=(degF-32)*5/9;

T=degC + 273; % note: typo in assignment...should be 273 vice 293
N=k*T*B;

N_dBW = 10*1oglO(N);

disp(sprintf("Noise power in dBW is %f dBW\n",N_dBW))

Noise power in dBW is -145.972745 dBW

4. Use the MATLAB randn function to create a vector of 10 values from a Gaussian (Normal)
distributed set of random numbers, with mean of 2.0 and standard deviation 1.5. What is the
average of these 10 random numbers you created (use MATLAB)? What is the standard
deviation (use MATLAB)? Fill in the table below for this trial, then repeat it 2 more times for
an increased number of random numbers, and fill in the table below after each trial. What can
you say about the accuracy as more random numbers are used?

r10 = randn(1,10)*1.5 + 2.0;

rlOmean = mean(rl0);

rl0std = std(rl0);

disp(sprintf("For 10 random numbers, mean is %f, std is %F\n",rl0Omean,rlOstd));

r100 = randn(1,100)*1.5 + 2.0;

r100mean = mean(rl00);

r100std = std(r100);

disp(sprintf("For 100 random numbers, mean is %f, std is %f\n",rl100mean,rl00std));

r10000 = randn(1,10000)*1.5 + 2.0;

r10000mean = mean(rl10000);

r10000std = std(r10000);

disp(sprintf("For 10000 random numbers, mean is %f, std is
%f\n",r10000mean,r10000std));



The following are the results | obtained...each time you run these commands, the
results will be different, but in general, the more the data samples you have, the closer
the mean and std will be to the desired mean and std.

Trial Number of Mean (2.0) Std. Dev. (1.5)
Random
Numbers
1 10 2.064758 1.170148
2 100 1.985216 1.405123
3 10,000 2.004388 1.506422




