
MULTIPLICATION RULE

P(A and B)= P (event A occur in first trial and event B occurs in a second trial)

Independent Events (disjoint events)

Definition: Two events A and B are independent if the occurrence of an
event A in the experiment does not affect the probability of the event B.

Example: You draw two cards from a standard deck of 52 cards, but before you draw
the second card, you put the first card back and reshuffle the deck. What is the

probability of drawing an Ace for the first card and drawing a King for the second card?

7CA) 5z. 13>

TOO - ^ ;52- »2>

Dependent Events

Definition: Two events A and B are depended if the occurrence of event A
affects the probability of event B.

Example: You draw two cards from a standard deck of 52 cards without replacing the
first one before drawing the second. What is the probability of drawing an Ace for the
first card and drawing a King for the second card?
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Probability of an Independent Event

Multiplication Rule for Independent Events

P(AandB) = P(A) •P(B)

Example: You draw two cards from a standard deck of 52 cards, but before you draw
the second card, you put the first card back and reshuffle the deck. Compute the
probability of drawing an Ace for the first card and drawing a King for the second card.
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Probability of a Dependent Event, Conditional Probability

Notation of dependent probability

P(A|B)=P(A, given B) is probability of A given that event A occurring after event B
already occurred.

P(B|A)= P(B, given A) is probability of B given that event B occurring after event A
already occurred.

General Multiplication Rule And Conditional Probability

P(A and B)=P(A)£(B|A) P(B|A)=P(^g), P(A) *0

P(B and A)=P(B) P(A|B) P(A|B)=^^;P{B) * 0



Example: You draw two cards from a standard deck of 52 cards without replacing the
first one before drawing the second. Compute the probability of drawing an Ace for the
first card and drawing a King for the second card
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HOW TO USE MULTIPLICATION RULE:

1. First determine whether A and B are independent events. If P(A)=P(A|B), then
the events are independent.

2. If A and B are independent events,

P(A and B)=P(A) P(B) ^
3. If A and B are any events,

P(A and B)=P(A) P(B|A) ? ^
P(B and A)=P(B) P(A|B) )A

Example: A quality-control procedure for testing Ready-Flash disposable cameras

consists of drawing twocameras at random from each lot of 100 without replacing the
first camera before drawing the second. If both are defective the entire lot is rejected.
Find the probability that both cameras are defective if the lot contains 10 defective
cameras. Since we are drawing cameras at random assume that each camera in the lot
has an equal chance to be selected.

Dividing plan

a) What is the probability of drawing a defective camera in the first drawing?
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b) The first camera is not replacing than what is the probability of getting a defective
camera in the second draw if the first camera was defective?
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c) Use the formula for dependent events, to compute P(1st camera defective and

2nd camera defective).
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Is Event B dependent or independent of Event A?

1. A: A mosquito lands on your arm.
B: You get a mosquito bite.

2. A: A bird lands on your head.
B: The bird lays an egg.



Find the indicated probability

1. Find the probability of correctly answering the first 5 questions on a multiple
choice test if random guesses are made and each question has 6possible
answers.
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2. A bin contains 78 light bulbs of which 9 are defective. If 3 light bulbs are

randomly selected from the bin with replacement, find the probability that all the
bulbs selected are good ones. Round to the nearest thousandth if necessary.
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3. You are dealt two cards successively (without replacement) from a shuffled deck
of 52 playing cards. Find the probability that the first card is a King and the
second card is a queen. Express your answer as a simplified fraction.

4. A IRS auditor randomly selects 3 tax returns from 45 returns of which 15 contain
errors. What is the probability that she selects none of those containing errors?
Round to four decimal places.



Complements and Conditional Probability

Probability of "at least one": Find the probability that among several trials, we get at
least one of some specified event.

Conditional probability: Find the probability of an event when we have additional
information that some other event has already occurred.
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Example: Topford supplies X-Data DVDs in lots of 50, and they have a reported defect
rate of 0.5% so the probability of a disk being defective is 0j)05. It follows that the
probability of a disk being good is 0.995. What is the probability of getting at least one
defective disk in a lot of 50?

The complement of getting at least one item of a particular type is that you get no items
of that type.
To find the probability of at least one of something, calculate the probability of none and
then subtract that result from 1.

P(at least one) = 1 - P(none).
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Conditional Probability

Example: Refer to the table to find the probability that a subject actually uses drugs,
given that he or she had a positive test result:

Positive Drug Test Negative Drug Test

Subject Uses Drugs 44 (True Positive) 6 (False Negative)

Subject Does
Not Use Drugs

90 (False Positive) 860 (True Negative)

A conditional probability of an event is a probability obtained with the additional
information that some other event has already occurred. P(B|A) denotes the conditional
probability of event S occurring, given that event A has already occurred, and it can be
found by dividing the probability of events A and 6 both occurring by the probability of
event A:

P(B | A)
P(A and B)

P(A)
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To incorrectly believe that P(A|B) and P(B|A) are the same, or to incorrectly use one
value for the other, is often called confusion of the inverse.
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