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PERMUTATIONS 
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DEFINITION.
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Let A be a finite set, composed by n distinct elements. 
Suppose to order the elements of A.
A permutation is a reordering of the elements of A.
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In general, if A is composed by n objects, how many permutations can we form with its elements?
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Thus the number of permutations of n different objects is

n (n-1) (n-2)  ...  2 1 = n!

Alessandra
n factorial = product of the first n integers
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N. of permutations of all elements of A
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N. of permutations of the repeated elements
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4!
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2!
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Suppose finally that we want to count the permutations of the elements of a set A, which contains repeated elements
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The sequences
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are the same, since we only switched the position of two repeated elements. 
Then the number of different permutations of the 4 elements of A here is
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If there are n objects of which n  are equal, n  are equal, ... , n  are equal, the number of different permutations of the n objects is
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n!
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n ! n ! ... n !
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General rule:
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Example: the number of anagrams of the word

MISSISSIPPI

is 
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11!
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4! 4! 2!
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Number of  I  S  P
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How would you compute this number with a pocket calculator?
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COMBINATIONS
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Let A be a set composed by n different objects. Assume that we want to count how many sequences of k objects can be composed by the elements of A, but now two sequences are different only if they contain different elements, and not if they contain the same elements with a different order. We call these sequences 
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combinations of k objects chosen among n.
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EXAMPLE.
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In a class there are 12 students and the school has a laboratory which contains only 6 students at a time. Thus the teacher has to organize two working groups to attend the laboratory, Group A and Group B.

In how many different ways Group A can be formed? 
(Note that Group B is automatically formed once you define the composition of Group A)
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Clearly two compositions of Group A are different only if they are formed by different students, and not by the way the teacher lists their names. Thus we are counting the combinations of 6 elements among 12
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In order to obtain this number we can compute the number of permutations of 6 objects chosen among 12, and then divide by the number of sequences of 6 objects which differ only for the order of their elements, that is 6!
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The number of combinations of k objects chosen among n is given by
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n!
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(n-k)! k!
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What is an efficient way to compute            with a pocket calculator or a computer?
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General rule:
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n
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k
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Binomial coefficient 
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