Probability, homework 1, due February 3rd.

From A first course in probability, ninth edition, by Sheldon Ross.

Exercise 1. For years, telephone area codes in the United States and Canada
consisted of a sequence of three digits. The first digit was an integer between 2 and
9, the second digit was either 0 or 1, and the third digit was any integer from 1 to
9. How many area codes were possible? How many area codes starting with a 4
were possible?.

Exercise 2. In how many ways can 8 people be seated in a row if

(i) there are no restrictions on the seating arrangement?
(ii) persons A and B must sit next to each other?
(iii) there are 4 men and 4 women and no 2 men or 2 women can sit next to each
other?
(iv) there are 5 men and they must sit next to each other?
(v) there are 4 married couples and each couple must sit together?

Exercise 3. From a group of 8 women and 6 men, a committee consisting of 3
men and 3 women is to be formed. How many different committees are possible if

(i) 2 of the men refuse to serve together?
(ii) 2 of the women refuse to serve together?
(iii) 1 man and 1 woman refuse to serve together?

Exercise 4. Prove that

()= G =00 =+ ()

Exercise 5. The following identity is known as Fermat’s combinatorial identity:

(Z) :2(;‘11) 0>k,

Give a combinatorial argument (no computations are needed) to establish this iden-
tity. Hint: Consider the set of numbers 1 through n. How many subsets of size k
have i as their highest-numbered member?

Exercise 6. Two dice are thrown. Let E be the event that the sum of the dice is
odd, let F' be the event that at least one of the dice lands on 1, and let G be the
event that the sum is 5. Describe the events EF, FUF, FG, EF°¢, and EFG.

Exercise 7. A hospital administrator codes incoming patients suffering gunshot
wounds according to whether they have insurance (coding 1 if they do and 0 if they
do not) and according to their condition, which is rated as good (g), fair (f), or
serious (s). Consider an experiment that consists of the coding of such a patient.

(i) Give the sample space of this experiment.
(ii) Let A be the event that the patient is in serious condition. Specify the out-
comes in A.



(iii) Let B be the event that the patient is unin- sured. Specify the outcomes in
B.

(iv) Give all the outcomes in the event B¢ U A.

Exercise 8. Prove that
(UE;) F = U°E; F.

Exercise 9. Let F, F, and G be three events. Find expressions for the events so
that, of F/, F, and G,

(i) only E occurs;

(ii) both E and G, but not F', occur;

(iii) at least one of the events occurs;
(iv) at least two of the events occur;
(v) all three events occur.



