Info. Handling Probability topic notes

The meaning of probability

Probability is the chance of a particular outcome happening.

Probability is a number between 0 and 1.

ro, of actual outcomes

Frobahility = _
4 no.of possible outcomes

The probability of an event 'C' occuring when the outcome is certain (ie there is no other
outcome) is 1.

written P(C)=1

An event 'I' which is impossible has a probability of 0.

written P(1)=0

The probability of an event 'N' not happening = 1 - (probability of it happening 'H")

written P(N)= 1 - P(H)

The sum of probabilities is always 1

P(N) + P(H)= 1
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Independent events

These are events/outcomes that are independent of eachother. This means that one has
no effect on the other (eg rolling two dice).

The AND rule is used to relate the probability of two independent events occuring.

If P(M) is the probability of an event M happening and P(N) for an event N.
Then the probability of both events occuring is given by:

P(M + N) = P(M) x P(N)

John picks a card at random from a pack of 52 cards and throws a dice.
What is the probability that he will pick the ace of spades and throw a six?

Pl ace of spades + six) = Place of spades) = P(six)

Independent events can be tabulated against eachother in a possibility space table.
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Example #2

There are two spinners, one with four different colours and the other with the first five
letters of the alphabet. If both are spun independently, the table below shows all the
possible outcomes.

number spinner
1 2 3 4 5
red |1,red 2,,red 3,red 4,red 5,red
colour green 1,green |2,,green 3,green |4,green |5,green
spinner blue |1,,blue 2,blue 3,blue 4,blue |5,blue
orange |1,,orange 2,orange |3,orange 4,orange |5,orange

yellow |1,,yellow [2,yellow (3,yellow |4,yellow |5,yellow

There are 5 x 5 (=25) possible outcomes.

The chances on getting blue and a number more than 3 are shown in blue. In other words,
2 chances in 25 (ie 0.08)

This can be verified using the AND rule.

probability of getting blue is P(blue) = 0.2

probability of getting a number > 3 is 2/5 (0.4)

probability of both events happening is 0.2 x 0.4 = 0.08
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Mutually exclusive events

Events are said to be mutually exclusive if they cannot happen at the same time.

The OR rule is used to relate the probability of one independent event happening or
another independent event happening at the same time.

The probability of event M or another event N, when the two are mutually exclusive,
occuring is given by:

P(M or N) = P(M) + P(N)

Example

What is the probability of picking two doubles from a pack of dominoes?

There are 50 dominoes in a pack.

7 of them are doubles.

The probability of picking one double is therefore 7/50
The probability of picking a second double is 6/49
(there are 49 dominoes now and 6 doubles)

Appling the AND rule:
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Tree diagrams

A tree diagram is a way of visualising a probability problem.

rules:
show the event/question above each branch group
write the probabilities of the event/question close to each branch
write the outcome of each event/question at the end of each branch
the sum of the probabilities on each branch add up to 1

Example

A black bag contains 15 marbles. 7 of the marbles are blue while the remainder(8) are
green.

One marble is chosen from the bag. Then another is chosen, without the first marble being
returned.

)} what is the probability that both choices are blue?

what is the probability of choosing two marbles of the same colour(in any
order)?

what is the probability of choosing two marbles of different colours(in any
order)?

i)

1st. choice 2nd. choice
6/14 blue
7/15 blue

8/14 green
7/14 blue

8/15 green

7/14 green
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P({ both choices are blue) = P{first chioice blug) = P({ second choice blug)
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ii)

P{both choices are same) = P{ 1st & 2nd chioiceblue) or P{1st & 2nd choice green)
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Pl oneblue + onegreen) =Pi{1st blue & 2nd green) or Pilst green 2 2nd blue)
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note: probability same colour + probability different colour = 1



