
Sample Problems (5th quiz)

1. c(t) =
∑∞

i=−∞ ci · g(t − iTc), where ci ∈ {±1} is a deterministic given
value, and g(t) = 0 for t outside [0, Tc).

(a) Give a g(t) that guarantees c2(t) = 1.

(b) Based on the g(t) in (a), if {ci}∞i=−∞ satisfies

R(�) �
n−1∑
i=0

cici−� = −1

for 1 ≤ � ≤ n− 1, show that for integer �,

Rc(�Tc) =
1

nTc

∫ nTc

0

c(t)c(t− �Tc)dt =

{
1, � = 0;

− 1
n
, 1 ≤ � ≤ n− 1.

2. From Slide 8-33, we obtain a general formula for NF:

F − 1 = F1 − 1 +
1

G1

(F2 − 1) +
1

G1G2

(F3 − 1) + · · · .

Suppose three devices respectively have power gains Ga = 1, Gb = 10
and Gc = 100 and NFs Fa = 1, Fb = 11 and Fc = 101. Find the
cascaded sequence of these three devices that minimizes F .

3. The Friis free space equation gives that

Path Loss = −10 log10(GtGr) + 10 log10

(
4πd

λ

)2

.

(a) If the distance increases 10 times, how many dB of Path Loss
increases?

(b) Given that the antenna gains of the satellite and ground-based an-
tennas are 44 dB and 48 dB, respectively, determine the isotropic
free space loss at 4 GHz from an earth station to a geosynchornous
satellite with distance 35, 000 km. Re-do the problem when the
carrier frequency is changed to 12 GHz.

Note: Light speed = 3× 108 m/sec

4. (a) If we wish to find a zero-one sequence to follow the exact run
property (in the sense that the number of length-� runs doubles
the number of length-2� runs for every �), what will the formula
of the length of the sequences be?
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(b) The length of the shortest sequence satisfying the requirement in
(a) is 4 (two runs of length 1 and one run of length 2). Can we find
a sequence of such length that also satisfies the balance property?
If Yes, give such sequence; else, explain why such sequence does
not exist.
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