Sabanci University
Faculty of Engineering and Natural Sciences

EE 314 Digital Communications Spring 2019
Assoc. Prof. Mehmet Keskinéz

Assigned: Mar. 01, 2019
HOMEWORK #2 Due : Mar. 08,2019, 4:.00 pm

e Remarks: Please keep your answers clear and concise and show all the
mathematical derivations that you perform. Each student should write up the
solutions entirely on their own. You should list your name and ID on your write-
up. If you do not type your solutions in a computer, be sure that your hand-writing
is legible, your scan is high-quality and your name and ID are clearly written on
your submitted document.

e Your solutions should be scanned as a single pdf file (we wont accept other format
such as jpeg or multiple files). You should name your pdf file as
first_name_lastname_HW_number (e.g., Mehmet_Keskinoz_ HW _1)

e If you have a MATLAB problem, you should also be required to submit your.m
file (name .m file as first_name_lastname_HW_number and write your name and
ID as a commented header in the .m file) .

e ifyou don’t have a MATLAB related problem in your homework, just upload your
solutions as a single pdf file . Otherwise, you should zip your .m file together with
your pdf file (name the zip file as as first_name_lastname_HW_number) and
upload your single zip file to SUCOURSE.

e Note that you can only get help from your TAs on MATLAB related questions
during their office hours.

e Ifyou want to get feedbacks about your homework, you should also submit hand-
written (or hard-copy ) of your solutions.

e Late submission will not be accepted

(1) Find the average normalized power in the waveform x(t) = 2+ 5sin(6xt) +15cos(12xt)
i) using time averaging
i) using summation of spectral coefficients.

Solution:
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(2) Let y(t) = x*(t)and x(t) = 400sinc(400t) . Determine the followings:
i. Is y(t) an energy or power type signal? Why?
ii. Determine the spectral density of y(t) ?
iii.  Determine bandwidth of y(t) .

Solution:
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(3)

A signal g(r) = sinc 2(57t) is sampled (using uniformly spaced impulscs) at a rate of: (i} 5 Hz;
{(ii) 10 Hz; (iii) 20 Hz. For each of the three case:

{a) Sketch the sampled signal.
(b) Sketch the spectrum of the sampled signal.
{e) Explain whether you can rccover the signal g(¢) from the sampled signal.

(d) If the sampled signal is passed through an ideal low-pass filter of bandwidth 5 Hz, sketch the
spectrum of the output signal.

Solutlon There was a typo in the question: the function should be g(t) =sinc®(5t)
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(4)

Using the definition of power-type and energy-type signals,
1. Show that x (1) = Ae/ @™o+ i5 a power-type signal and its power content
is A2,
2. Show that the unit step signal u_;(#) (the unit step function) is a power-type
signal and find its power content.

3. Show that the signal

_1
x(t) = {g‘f ! ; zg

is neither an energy- nor a power-type signal.

Solution:
1)
P = lim L/T ‘45.1'(2Trfot+9) 20
T—oc 21 T -
lim ! /T AZ 0t
= ey A% a
T—o 21 J_T
— 42
2)
P o= lim - fT12dt
= 2T o
_ L
2
3)

T
E = lim/ K2%/\tdt
T—o0 Jo

= lim [QK 2 \/E]Z

T—o0

lim 2K2VT
T—oo
= o0

therefore, it is not energy-type. To find the power

1T,
P - TJEI;OQT[T[\ INT

: 1 T2, /7
i 52KV
= 0

and hence it is not power-type either.



