Cankaya University
ECE307 - Homework-3
Due Monday, October 31st, 2011, 15:30
1. Let Ω = {Ali, V eli, 49, 50}. Consider a set function P̃ , deﬁned on
subsets of Ω such that:


if Ali and Veli ∈ A,
1
P̃ (A) = 0.5 if either Ali or Veli ∈ A,


0
otherwise.
Does the function P̃ satisfy the axioms of probability?
2. Show that P (Ac |B) + P (A|B) = 1.
3. Find P (A|B) when a) A ∩ B = ∅, b) A ∩ B = A, c) A ∩ B = B,
and d) if A and B are independent events.
4. Consider the simpliﬁed model of communication link between Ayşe and
Zehra in Fig. 1. The input from Ayşe can only take two bits, 0 or 1. Due
to some sort of noise in between the two, Zehra occasionally gets the wrong
bit. The probability of error is p. The probability of Ayşe sending a 0 or a
1 is 0.5.
a) Find the probability of the events:
A = {Zehra receives 0}, and B = {Zehra receives 1}.
b) Let C = {error in the channel}. Find P (C|A) and P (C|B).
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Figure 1: The noisy channel between Ayşe and Zehra. This kind of channels
is known as ’Binary Symmetric Channel’.
5. A four-faced biased die is thrown with numbers from 1 to 4 on its faces.
The probabilities corresponding to each of its faces are 0.2, 0.4, 0.3 and 0.1,
respectively. Suppose the following four boxes are chosen at random corresponding to the numbers on the die:
Box 1 is chosen if 1 comes, which contains 5 red and 8 white marbles.
Box 2 is chosen if 2 comes, which contains 2 red and 15 white marbles.
Box 3 is chosen if 3 comes, which contains 6 red and 1 white marbles.
Box 4 is chosen if 4 comes, which contains 7 red and 11 white marbles.
a) If the marble is white, ﬁnd the probability that it came from Box 3.
b) If the marble is red, ﬁnd the probability that it came from Box 4.
c) If 3 comes, ﬁnd the probability that a red marble is drawn.
6. A pair of eight-faced dice is tossed, a coin is ﬂipped thrice and a card
is selected from a deck of 77 distinct cards. Find the number of possible
outcomes.
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