Compliments and Digoint Events
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Compliment of an Event

Suppose E is an event. Then "E does not occur" is also an
event.
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Compliment of an Event

Suppose E is an event. Then "E does not occur" is also an
event.

The new event "E does not occur" Is called the
compliment of £

The compliment of the event E Is denoted by E-.
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Compliment of an Event

Example: Suppose in the coin toss experiment E' is the
event "heads".

The compliment of E, E€ Is the event "tails"
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Now suppose E Is the event "A two or a four is rolled" in the
die roll.
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Compliment of an Event

Example: Suppose in the coin toss experiment E' is the
event "heads".

The compliment of E, E€ Is the event "tails"

Now suppose E Is the event "A two or a four is rolled" in the
die roll.

Ecisthe event"A 1, 3, 5, or 6 iIs rolled" in the die roll.
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Compliment of an Event

Example: Suppose in the coin toss experiment E' is the
event "heads".

The compliment of E, E€ Is the event "tails"

Now suppose E Is the event "A two or a four is rolled" in the
die roll.

Ecisthe event"A 1, 3, 5, or 6 iIs rolled" in the die roll.

In the card draw, the compliment of "A face card" is the die
set of 40 non-face cards.
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Compliment of an Event

Probability Rule: It is always true that

P(E®) =1 — P(E)
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Compliment of an Event

Probability Rule: It is always true that

P(E°) =1 — P(E)

This is useful because often one of the events E and E° Is
easier to compute than the other.
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Compliment of an Event

Probability Rule: It is always true that

P(E°) =1 — P(E)

This is useful because often one of the events E and E° Is
easier to compute than the other.

Sometimes the compliment E£€ Is easier to compute than F,
and some times E IS easier.
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Compliment of an Event

To compute the probability of the event "A number less than

6 Is rolled", we could add the probabilities of the five
numbers 1,2,3,4,5:

P(E)=P(1)+P(2)+ P(3)+ P(4)+ P(5)
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Compliment of an Event

To compute the probability of the event "A number less than

6 Is rolled", we could add the probabilities of the five
numbers 1,2,3,4,5:

P(E)=P(1)+P(2)+ P(3)+ P(4)+ P(5)

By noticing that this is the compliment of the event "A 6 Is
rolled", we can also compute this as:

P(E)=1— P(EY) =1— P(6)
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Compliment of an Event

To compute the probability of the event "A number less than

6 Is rolled", we could add the probabilities of the five
numbers 1,2,3,4,5:

P(F)=P(1)+ P(2)+ P(3)+ P(4) + P(5)
By noticing that this is the compliment of the event "A 6 Is
rolled", we can also compute this as:
P(E)=1—P(E°)=1—- P(6)
The identity

P(E)=1- P(F)
allows us to always compute the easier probability.
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Digoint Events

Recall that all points in the sample space S are considered
to be events, but not all events are in the sample space.
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Digoint Events

Recall that all points in the sample space S are considered
to be events, but not all events are in the sample space.

Some events represent the occurrence of more than one
point in the sample space.
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Digoint Events

Recall that all points in the sample space S are considered
to be events, but not all events are in the sample space.

Some events represent the occurrence of more than one
point in the sample space.

The sample space for the card draw contains 52 elements
corresponding to the cards in a standard deck.

Each card Is considered an event.
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Digoint Events

Recall that all points in the sample space S are considered
to be events, but not all events are in the sample space.

Some events represent the occurrence of more than one
point in the sample space.

The sample space for the card draw contains 52 elements
corresponding to the cards in a standard deck.

Each card Is considered an event.

However, there are other events in addition to the 52
iIndividual cards, such as "an ace" or "a space".
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Digoint Events

Recall that all points in the sample space S are considered
to be events, but not all events are in the sample space.

Some events represent the occurrence of more than one
point in the sample space.

The sample space for the card draw contains 52 elements
corresponding to the cards in a standard deck.

Each card Is considered an event.

However, there are other events in addition to the 52
iIndividual cards, such as "an ace" or "a space".

These are aggregates of elements in the sample space, but
are not considered to be part of the sample space
themselves.
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Digoint Events

Two events E and I are called disjoint if they have no
elements of the sample space in common.
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Digoint Events

Two events E and I are called disjoint if they have no
elements of the sample space in common.

In the die roll, the events £ = {1,2} and F = {5,6} are
disjoint.
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Digoint Events

Two events E and I are called disjoint if they have no
elements of the sample space in common.

In the die roll, the events £ = {1,2} and F = {5,6} are
disjoint.

The events {1, 2,3} and {3,4} are not disjoint because 3
belongs to both events.
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Digoint Events

Two events E and I are called disjoint if they have no
elements of the sample space in common.

In the die roll, the events £ = {1,2} and F = {5,6} are
disjoint.
The events {1, 2,3} and {3,4} are not disjoint because 3

belongs to both events.

Two disjoint events cannot occur in the same trial of an
experiment, so for disjoint events,

P(Eor F)=P(E)+ P(F)
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Digoint Events

For two non-disjoint events £ and F' the formula is slightly
different:

P(EForF)=P(E)+ P(F)— P(Fand F)




Digoint Events

For two non-disjoint events £ and F' the formula is slightly
different:

P(EForF)=P(E)+ P(F)— P(Fand F)

For disjoint events,
P(Eand F) =0

so the two formulas are consistent.

Combpliments and Disioint Events — p. 8



	Compliment of an Event
	Compliment of an Event
	Compliment of an Event

	Compliment of an Event
	Compliment of an Event
	Compliment of an Event
	Compliment of an Event

	Compliment of an Event
	Compliment of an Event
	Compliment of an Event

	Compliment of an Event
	Compliment of an Event
	Compliment of an Event

	Disjoint Events
	Disjoint Events
	Disjoint Events
	Disjoint Events
	Disjoint Events

	Disjoint Events
	Disjoint Events
	Disjoint Events
	Disjoint Events

	Disjoint Events
	Disjoint Events


