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ECE 498MH Signal and Image Analysis

Homework 4
Fall 2014

Assigned: Thursday, 2/9/2017 Due: Thursday, 2/16/2017

Reading: 1–40

Do one of the following two problems, and submit by 11:59pm 2/16/2017 (on Compass, if you don’t
hand it in during class). Homework will be handed back on 2/21/2017. If you don’t like your grade, then
you can hand in the other problem for a grade, no later than 2/28/2017.

Problem 4.1

A cosine with a period of M0 = 5 samples is upsampled by a factor of M = 2. The resulting signal has
a period of N0 = MM0 = 10 samples, therefore it can be expressed as a Fourier series:

x[m] = cos

(
2πm

5

)
, y[n] =

{
x[m] n = 2m
0 otherwise

y[n] =

9∑
k=0

Yke
jkω0n

where ω0 = 2π
10 . Find all 10 of the coefficients Yk, for 0 ≤ k ≤ 9.

Problem 4.2

A sine with a period of M0 = 4 samples is upsampled by a factor of M = 2. The resulting signal has a
period of N0 = MM0 = 8 samples, therefore it can be expressed as a Fourier series:

x[m] = sin

(
2πm

4

)
, y[n] =

{
x[m] n = 2m
0 otherwise

y[n] =

7∑
k=0

Yke
jkω0n

where ω0 = 2π
8 . Find all 8 of the coefficients Yk, for 0 ≤ k ≤ 7.


