Mutually Exclusive (Disjoint) Versus Independent Events


Mutually Exclusive Events (Disjoint Events)

· Definition:  Two events are mutually exclusive or disjoint if only one of the two events can happen in one trial.  In other words, two events that do not have common outcomes

· Hints: Two Events, One Trial.

· Examples: 

1. Are "Rolling a 3 and a 4 on one roll of a die" mutually exclusive events?  

2. Are "Rolling a 3 on one die and rolling a 4 on another" mutually exclusive events?

3. Are "One student being both a boy and tall" mutually exclusive events?

Independent Events 

· Definition:  Two events are independent if the probability of one event is unchanged if the other has occurred.  So two events A and B are independent if and only if P(A)=P(A|B).  Note this leads to P(A)P(B)=P(A and B) if A and B are independent.

· Hint: Two Events, Two Trials.

· Examples: 

1. Are "Rolling a die twice and getting 3 on one die and a 4 on the other" independent events?  

2. Are  "Pulling an ace from a pack of cards, not returning it to the deck, and pulling another ace" independent events?

3. Are  "Pulling an ace from a pack of cards, returning it to the deck, and pulling another ace" independent events?

4. P(Having Brown Hair)=0.3.  P(Having Red Hair) = 0.1.  If  P(Having Brown Hair and Having Red Hair) =0.2 are the two event independent.

Answers – See Reverse

Answers

ME 1:  One Trial.  Two Events. Yes.  You cannot roll both a 3 and a 4 at the same time.

ME 2:   If you consider each roll of the die a trial, then this is a poor question since there are two trials.

ME 3: One Trial.  Two Events. No. One student can be both a boy and tall at the same time.

IE 1: Two Trials.  Two Events.  Yes.  Knowing you rolled a 3 does not change the probability of rolling a 4 on the second die.

IE 2: Two Trials.  Two Events.  No.  Knowing you pulled an ace and not returning it changes the probability of pulling an ace on the second card.

IE 3: Two Trials.  Two Events.  Yes.  Knowing you pulled an ace and returning it leaves the probability of pulling an ace on the second card the same.

IE 4: Two Trials.  Two Events.  No. P(Having Brown Hair)P(Having Red Hair) = (0.3)(.1)=.03 which does not equal P(Having Brown Hair and Having Red Hair).

