
EE-3032, HW-1 

Signal properties 

1. Consider a triangular pulse, defined as
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Plot the following signals: 

a. X1 (t) = 6fl(t - 3)
b. x2(t) = -3Ll(2t) /;f/-!. '/',-
c. X3(t)=fl(2(t-3)) }t: 1/y 
d. X4(t) = fl(-3t + 2) �::f k
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Dr. Durant
Text Box
Dr. Durant's notes on solutions for fall, 2017 homework. Many of these are not complete solutions, but notes on key points. Feel free to use tools like Wolfram Alpha to check your work. Open up the comments below for more details.

Dr. Durant
Sticky Note
On Wolfram Alpha, try A^2 * 1/T * 2 * integrate cos^2(omega t) dt from 0 to (T/2).  There is a mistake when I evaluate the indefinite integral; the argument of sin is omega_0 T (not divided by 2). Also, I should not be dividing by T (this is energy, not power), so the overlal multiplier in the final answer should be (A^2)/2.

Dr. Durant
Sticky Note
Find the LCM of the 3 times. Start by listing several multiples until you find one in common. LCM(x,y,z) = LCM(LCM(x,y),z) and the fact that LCM is commutative can speed up your calculations sometimes.

Dr. Durant
Sticky Note
By substituting x4(-t) for x4(t) and using properties of even functions on x1 and x2, you can arrive at this conclusion. Similarly through part g.

Dr. Durant
Sticky Note
If you don't use this identity, you can use cos(2 pi t) + j sin(2 pi t) and find that the power of each component is 1/2, giving the same result. The j doesn't affect power. Power as we defined it is never negative or complex. Sometimes it is convenient to use x(t)x*(t) instead of |x(t)|^2. The result is the same.

The shortcut of using (x(t))^2 only works for real signals, not complex signals.

Dr. Durant
Sticky Note
We did several sinusoids like this in class. The approach works even here where they are of the same frequency if they don't (partially) cancel each other (since there is a 90 degree phase difference, they don't cancel each other -- later we will see that this is because sine and cosine are *orthogonal*). Alternatively you could use a trig. identity and find that the amplitude of the sum of these is sqrt(A^2+B^2), giving the same answer... When you integrate sin^2(x) over a period, you're integrating, by trig. identity, (1+sin(2x))/2 over the original period. sin(2x) goes through 2 oscillations and thus contributes nothing to the integral, resulting in the integral having value T/2, where T is the period. This is the energy in a period. Divide by the period T to get the power, 1/2.

Dr. Durant
Sticky Note
On part d, you can look at the argument as -3(t-2/3). The function is centered about 2/3, but is compressed by a factor of 3 horizontally in time. The negative sign/folding has no other effect since the function is even. You can always test problems like these by substituting in various values for t.

Dr. Durant
Sticky Note
We have the summation of an infinite number of triangular pulses, separated by T seconds. n is the variable which indexes through the infinite number of pulses, making this a periodic signal.

Dr. Durant
Sticky Note
Causal functions are ones that are 0 for all negative time.



Dr. Durant
Sticky Note
Here I use way we presented time scaling in class. This problem was presented as a reciprocal so that T was equal to the total duration during which the signal is non-zero. In my solution, since I use the reciprocal, the duration is 1/T, hence a limit of 1/(2T)




