Probability Basics

• The pr obability of an e vent is a measur e of the likelihood of its occurr ence. A pr obability of 0 means that an e vent never occurs, wher eas a pr obability of 1 means that an e vent will always occur. P(E) = probability that e vent E occurs P(E’) = 1 - P(E) = probability that e vent E does not occur

• Probability of an e vent = f/N, where f is the number of ways an e vent can occur and N is the total number of possible outcomes. All outcomes must be equally lik ely for this rule to hold. Example: Pr obability of r olling doubles with 2 dice = 6/36

• Mutually exclusi ve events do not occur at the same time.

If events A and B ar e mutually exclusi ve, then P(A or B) = P(A) + P(B). If they’re not mutually exclusi ve, then P(A or B) = P(A) + P(B) - P(A & B), where P(A & B) = the pr obability that both A and B occur . Example: Out of 52 playing cards, the pr obability of selecting a card that is either a spade(A) or a face card(B) = 13/52 + 12/52 - 3/52 = 22/52

• A sample space is the collection of all possible outcomes. An e vent is any subset of the sample space.

• Conditional pr obability is the pr obability that an e vent B occurs gi ven that another event A has alr eady occurr ed. Event A cr eates a new sample space f or event B. Conditional pr obabilities can be written in terms of unconditional pr obabilities. P(B | A) = pr obability of e vent B given that A has alr eady occurr ed P(B | A) = P(A & B)/P(A) Example: The conditional pr obability that a die comes up odd gi ven that a 5 is not r olled = 2/6 / 5/6 = 2/5. The new sample space excludes a r olled 5 and the only r emaining odd numbers ar e 1 and 3.

• Independent e vents have occurr ences that do not affect the pr obabilities of other occurr ences. If events A and B ar e not independent, then P(A & B) = P(A)*P(B | A). If they ar e independent, then P(B | A) = P(B) and P(A & B) = P(A)*P(B). Example: Pr obability of getting 2 aces in a r ow when two cards ar e drawn fr om a deck of 52 playing cards, if (a) the first card is r eplaced before the second card is drawn. P(2 aces in a r ow) = 4/52*4/52 (b) the first card is not r eplaced before the second card is drawn. P(2 aces in a r ow) = 4/52*3/51