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S1 Key Points – Probability, Permutations and Combinations

Probability

The list of all possible outcomes of an experiment is called the sample space. All probabilities must lie between 0 and 1 inclusive and in total sum to 1. For an event A:

P(A) = Sum of the probabilities of the outcomes which make up A


P(A) + P(A’) = 1

If A1, A2, …, An are n mutually exclusive events then:

P(A1 or A2 or … or An) = P(A1) + P(A2) + … + P(An)

If A1, A2, …, An are n independent events then:

P(A1 and A2 and … and An) = P(A1) x P(A2) x … x P(An)

If A and B are two events which are not independent the conditional probability that B will happen given that A has happened is given by:

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

P(A)
	similarly
	P(A | B) =
	P(A and B)

P(B)


Rewriting gives the multiplication law of probability:

P(A and B) = P(A) x P(B | A) = P(B) x P(A | B)

Permutation and Combinations

The number of different permutations (arrangements) of r objects which can be made from n distinct objects is given by:
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The number of distinct permutations of n objects, of which p are identical to each other, and then q of the remainder are identical, and r of the remainder and so on is:
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where 
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A combination is a selection in which the order of the objects selected is unimportant. The number of different combinations of r objects from n distinct objects is given by: 
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To find a probability of an event A using permutations or combinations find the number of outcomes which result in A and divide this by the total number of possible outcomes.
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