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INTRODUCTION TO PROBABILITY – CONT.

CONDITIONAL PROBABILITY



Plan for today

1. Sample spaces and basic properties of 

probability – cont.

2. Conditional probability



REMINDER:

Probability formally - Kolmogorov Axioms

 For a given (, F) we define probability 

as a function satisfying 3 conditions

 Probability space (, F, P )



Examples

1. Symmetric coin toss, asymmetric coin toss

2. Dice rolling

3. Classic scheme (simple probability)

4. Drawing numbers (Eurojackpot)

5. Geometric probability

6. Coin toss until first heads



Basic properties of probability

 Theorem 1 (arithmetics)



Basic properties of probability – cont.

 Theorem 2 (inclusion-exclusion 

principle)



Further properties of probability

 Definitions of contracting and expanding 

sets



Further properties of probability – cont.

 Theorem: Rule of Continuity



Conditional probability

1. Intuition

◼ New product marketing

◼ Results of dice rolls when only the sum is 

known

2. Definition



Conditional probability – cont.

3. Conditional probability is probability

4. Theorem (Chain rule)



Conditional probability – cont. (2)

5. Example (Succesive draws)

6. Definition of partition

A finite, countable partition



Conditional probability – cont. (3)

7. Theorem (Law of Total Probability)

8. Examples

◼ Phone manufacturer

◼ Balls in a box



Conditionat probability – cont. (4)

9. Theorem (Bayes’ Rule)

10. Examples




