AMS 311 

Lecture 2

January 31, 2001

Revised Schedule: In general, material will be covered on the class after the one listed in the syllabus. Examinations will be fixed on the dates announced. 

Last Class: Axioms of probability theory. There are three. What are they?

Theorem 1.3. Let S be the sample space of an experiment. If S has N points that are all equally likely to occur, then for any event A of S,
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where N(A) is the number of points of A.

Example 1.13. A number is selected at random from the set of natural numbers {1, 2, 3, 4, (, 1000}. What is the probability that the number is divisible by 3? Answer is 333/1000.

1.4. Basic Theorems
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).
Theorem 1.6. If A and B are any two events, P(A(B)=P(A)+P(B)-P(AB).

Example 1.16. A number is chosen at random from the set of numbers {1, 2, 3, (, 1000}. What is the probability that it is divisible by 3 or 5 (i.e., either 3 or 5 or both)? Answer is 467/1000. 

Extra! Boole’s (Bonferroni’s) Inequality

If A and B are any two events, P(A(B)(P(A)+P(B).

This is a crucial fact to have handy in applied statistical work. 

Generalizations of probability of union of two events:

If A1, A2, A3 are any three events, then
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Generalization is called the Inclusion-Exclusion Principle. 

Example 1.18. A doctor has 520 patients, of which 

1. 230 are hypertensive (T)

2. 185 are diabetic (D)

3. 35 are hypochondriac (C) and diabetic

4. 25 are all three

5. 150 are none

6. 140 are only hypertensive

7. 15 are hypertensive and hypochondriac but not diabetic.

Find the probability that the doctor’s next appointment is hypochondriac but neither diabetic nor hypertensive. Assume that appointments are all random. Answer 30/520. 

Theorem 1.7.   If A and B are any two events, P(A)=P(AB)+P(ABc).

Example 1.19. In a community, 32% of the population are male smokers; 27% are female smokers. What percentage of this community smoke? Answer 59%.

Odds in favor of an event A are r to s if P(A)=r/(r+s). Odds against an event A are r to s, if P(A)=s/(r+s). If P(A)=p, then the odds in favor of A are p to 1-p.

1.5. Continuity of Probability Function

1.6. Probabilities of 0 and 1.

1.7. Random Selection of Points from Intervals.
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