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Problem 1.1
Find /z as a function of a and b.
z=el 4 eft (1.1-1)
Problem 1.2
Evaluate this integral:
/T et dt (1.2-1)
0

Problem 1.3

In MP1, one of the filters you'll create is a local averaging filter. A local averaging filter produces an
output y[n], at time n, which is the average of the previous N samples of z|[m]:

y[n] = % Z x[m) (1.3-1)

m=n—(N-1)

(a) First, consider what happens if 2[m] is a pure tone with a period of T

Suppose that the averaging window, N, is exactly an integer multiple of 7. For example, suppose that
N = 3T. Draw a picture of z[m] as a function of m, and shade in the regions that would be added
together by the summation in Eq. in order to compute y[0]. Argue based on your figure (with
no calculations at all) that y[0] = 0.

(b) Adding up the samples of a cosine is easy when N is an integer multiple of T', but hard otherwise. It’s
actually much easier to add the samples of a complex exponential, because we can use the standard
geometric series formula (https://en.wikipedia.org/wiki/Geometric_series#Formula). Use that
formula to find y[0] when

:E[m] — ej27rm/T
Your result should have the form y[0] = (1 —a)/(1 — b) for some a and b that depend on 7, N, and T,
but not on m or n.


https://en.wikipedia.org/wiki/Geometric_series#Formula

