ECE 3100 HOMEWORK ASSIGNMENT 1 - SOLUTION Fall 2014

1. OK!

2. Let G and C be the events that the chosen student is a genius and a chocolate lover, respectively. We
have P(G) = 0.6, P(C) = 0.7, and P(GNC) = 0.4. We are interested in P(G° N C¢), which is obtained
with the following calculation:

P(G°NC?) =1-P(GUC) =1 (P(G)+ P(C) — P(GNC)) =1— (0.6 +0.7 — 0.4) = 0.1.

3. Let p; be the probability of winning against the opponent played in the i** turn. Then, you will win
the tournament if you win against the 2" player (probability p2) and also you win against at least one of
the two other players (probability p1 + (1 — p1)ps = p1 + ps — p1ps). Thus, the probability of winning the
tournament is

p2(p1 + ps — pips).
The order (1, 2, 3) is optimal if and only if the above probability is no less than the probabilities corresponding
to the two alternative orders, i.e.,

p2(p1 + ps — p1p3) > pi(p2 + ps — p2ps),

p2(p1 + p3 — p1p3) > p3(p2 +p1 — p2p1),
The first inequality above is equivalent to p2 > p1, while the second inequality above is equivalent to p2/geps.

(a) Each possible outcome has probability %. There are 6 possible outcomes that are doubles, so the
probability of doubles is % = é.

(b) The conditioning event (sum is 4 or less) consists of the 6 outcomes
{(1,1),(1,2),(1,3),(2,1),(2,2), 3, 1)},

from which 2 are doubles, so the conditional probability of doubles is % = %

(c) There are 11 possible outcomes with at least one 6, namely, (6,6), (6,17), and(,6), for i = 1,2, ..., 5.

Thus, the probability that at least one die is a 6 is %.

5. Write solution to this problem

6.
6 1
(a) 36— 6"
(b) Using this MATLAB code:
N = [1000 2000 4000 10000 100000 10000007];
for 3 = 1 : length(N)
diel = ceil( 6xrand(1,N(j))); \% Die 1 is tossed N times
die2 = ceil( 6*rand(1,N(j))); \% Die 2 is tossed N times

sumDice = diel + die2; \% Sum of both tosses
numberOfSumsEqualTo7 = sum( sumDice \text{==} 7); \% Add up the # times the sum=7
occurenceOf7 (j) = numberOfSumsEqualTo7 / N(j);
end
you can plot the results using, for example, semilogx (N, occurenceOf7, 'x'), and you get
something as plotted on the next page. As the number of tosses increases, we get closer and closer
to the theoretical limit of what the probability actually is. So to obtain the probability that we
calculate on paper, we need to perform the experiment an infinite number of times.
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