EECS 126: Probability and Random Processes
Problem Set 1
Due on Thursday, January 27" 2005 in class

Note: Please submit a photocopy of your work.
If you collaborate on the assignment, please list the names of students in your study group

Problem 5.  We are given that P{A%) = 0.6, P(E) = 0.3, and P(A M B} = 0.2,
Determine LA L B).

Problem 9. Alice and Bob each choose at random a number between zero and
two. We assume a uniform probability law under which the probability of an event 1=
proportional to its area. Consider the following events:

A: The magnitude of the difference of the two numbers is greater than 1/3.
B: At least one of the numbers is greater than 1,3,
C: The two numbers are equal.
D Alice's number is greater than 1/3.
Find the probahilities P{A), P(E), P{A O EB), P(C), (DY, PLAN D).

Problem 11, Show the following generalizations of the formula
PlAVBLUC =AY+ PA O By + A B N O,
ia) Let A, B, ', and D be events. Then
PAUBLUCUD) = PA+PA N B+ PA O B N+ PA N B e n D).
(b Let Ay, Aq, ..., A, be events. Then

P (U1 Ay) = P(AL)+P (A5 A2) + PASTAS Az )+ -+ PLAST - rAS_ M),

Problem 19, A magnetic tape storing information in binary form has been corrupted,
g0 1t can only be read with bit errors. The probability that you correctly detect a 0 1=
0.9, while the probability that you correctly detect a 1 1= 0.85. Each digitisa 1 ora 0
with equal probability. Given that you read a 1, what 15 the probability that this is a
correct reading?

Problem 22, A parking lot consists of a single row containing n parking spaces
in = 2% Mary arrives when all spaces are free. Tom is the next person to arrive. Each
person makes an equally likely cholce among all available spaces at the time of arrival.
Describe the sample space. Obtain P{A), the probability the parking spaces selected
bv Wary and Tom are at most 2 spaces apart.

Problem 25, A particular jury consists of 7 jurors. Each juror has a 0.2 chance of
making the wrong decision, independently of the others. If the jury reaches a decision
kv majority rule, what i= the probability that it will reach a wrong decision?

Problem 26.  Three persons roll a fair n-sided die onoe. Let A be the event that
person i and person § roll the same face, Show that the events Az, Az, and Aoz are
pairwise independent but are not independent.

Problem 30, We are told that events A and B are independent. In addition. events
A and O are independent. Is it true that A s independent of B U C'7 Provide a proof
or counterexampla to SUPPort Your answer,



