AMS 311, Lecture 3

February 1, 2001

Last Class: Basic Theorems:

Complement rule: Theorem 1.4. For any event A, P(Ac)=1-P(A).
Theorem 1.5. If A(B, then P(B-A)=P(BAc)=P(B)-P(A). 
Corollary. If A(B, then P(A)(P(B).
Generalized union rule: Theorem 1.6. If A and B are any two events, P(A(B)=P(A)+P(B)-P(AB).

Boole’s (Bonferroni’s) Inequality: If A and B are any two events, P(A(B)(P(A)+P(B).

Generalizations of probability of union of two events:

If A1, A2, A3 are any three events, then
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Theorem 1.7.   If A and B are any two events, P(A)=P(AB)+P(ABc).

Chapter Two

Combinatorial Methods
Chapter Two Homework Assignment:

Exercises starting on page 44: 4, 18, 30; starting on page 51: 2, 18, 24; starting on page 64: 4, 14, 34; starting on page 74: 20. 

Note: I will go over this chapter lightly because it covers material from your combinatorics class (AMS301). For those of you taking the actuarial examinations, combinatorial problems are a favorite source. When you study for that examination, remember that there is almost always a quick way of calculating the answer to their question. 

Theorem 2.1 (Counting Principle)

If the set E contains n elements and the set F contains m elements, there are nm ways in which we can choose, first, an element of E and then an element of F.

Theorem 2.2  (Generalized Counting Principle)

Let E1, E2, (, Ek be sets with n1, n2, (, nk elements, respectively. Then there n1( n2( (( nk ways in which we can, first, choose an element of E1, then an element of E2, (, and finally an element of Ek .

Example: A menu contains 3 soups, 2 salads, 6 entries, and 3 desserts. How many meals (consisting of soup, salad, entr(e, and dessert) can one order from this menu? Answer: 108.

Remember that the generalized counting principle allows the set of objects from which the k-th choice is made to depend on the choices made in stages 1, 2, …, k-1. Only the number of possible choices must be fixed in advance. The relevance of this comment occurs in dealing with sampling without replacement. 

Example 2.2. In tossing four fair dice, what is the probability of at least one “3”? Answer: 1-625/1296. 

Example 2.6. What is the probability that at least two students of a class of size n have the same birthday? Compute the numerical values of such probabilities for n=40. 

Theorem 2.3. A set with n elements has 2n subsets. 

Tree Diagrams

Example 2.9. Mark has $4. He decides to bet $1 on the flip of a fair coin four times. What is the probability that (a) be breaks even; (b) he wins money? 

 Permutations

Definition: An ordered arrangement of r objects from a set A containing n objects (0<r (n) is called an r-element permutation of A, or a permutation of the elements of A taken r at a time. The number of r-element permutations of a set containing n object is denoted by nPr, where
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Example 2.10. Three people, Brown, Smith, and Jones, must be scheduled for job interviews. In how many different orders can this be done?  Answer: 6

Example. If a someone has n keys, only one of which will unlock a door, and if the person tries them in a random order (without replacement), what is the probability that the person will try exactly k-1 wrong keys before finding the correct one? Answer: 1/n.

Theorem 2.4. 

The number of distinguishable permutations of n objects of k types, where n1 are alike,  n2 are alike, (, nk are alike, and n=n1+n2+(+nk is
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Example 2.13. How many different 10-letter codes can be made using three a’s, four b’s, and three c’s? Answer 4200

Example 2.15. A fair coin is flipped 10 times. What is the probability of obtaining exactly three heads? 
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