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Dr. Durant
Sticky Note
This is actually problem (c); see attached page for solution to problem (b).

Dr. Durant
Sticky Note
I copied the problem down wrong, dropping a negative sign in the exponent, making this problem more challenging and interesting than intended. See the attachment for a solution to the actual problem.
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EE3032: Dr. Durant's solution to Problem 1.33, 10/7/2019

Determine if each of the following signals is a power signal, an energy signal, or neither.
b. x,(r) =3[u(t—2) —u(r+2)]

This is the negative of part (a), so it is still an energy signal.

t = linspace(-5, 5);

X2 = 3 * ((t>2) - (t>-2));

plot(t, x2)

xlabel('Time (s)'), ylabel('Signal level')

ylim([min(x2)-0.1, max(x2)+0.1]) % so flat areas don't hit plot border
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We can see that all of the non-zero values of the signal are captured in the variable, so we can

calculate the energy as the integral of the magnitude squared of the signal. For a real signal, the
square is the same as the magnitude squared. We expect this to be 4 s x 32 = 36.

dt = diff(t(1:2));
E = sum(dt * x2.72);
fprintf('The energy is %g.\n', E)

The energy is 36.3636.

This is off by about 1% from the true value, which is expected since we're making an



approximation with a finite number of time values.

N = length(t);
fprintf('%g values have been calculated in the function.\n', N)

100 values have been calculated in the function.

You can pass a 3rd argument to specify how many values to calculate instead of the default of
100.



EE3032: Dr. Durant's solution to Problem 1.35, 10/7/2019
Determine if each of the following signals is a power signal, an energy signal, or neither.

a. x(t) =[1—=eulr)
This function is a causal exponential decay towards the DC value of 1. Therefore it has infinite

energy but is a power signal. As we consider an infinite time window about t=0, in the limit, the
signal is O for half of the time and 1 for half of the time; the exponential decay region is

vanishingly small around 0+. So, we expect the power to be (02+1%)/2 = 1/2.

T = 10; % goes to infinity in power definition
t = linspace(-T/2, T/2, 1000);

x1 = (1-exp(-2*t)) .* (t>0);

plot(t, x1)

xlabel('Time (s)')

ylabel('x 1(t)")
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dt = diff(t(1:2));

P = (1/T) * sum(dt*x1.72); % Riemann integral

fprintf('Using %g samples, the power estimate is %g.\n',
length(t), P)

Using 1000 samples, the power estimate is 0.425505.



The estimate is a bit low since the transient after t=0 is included, but power is a long term
average. Increase T for a better estimate.



