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De�nition: A multisetM is a set S together with a function

R : S→ {0, 1, 2, . . .} ∪ {∞}

where R(x) is the repetition number of x. By the cardinality (or size) ofM we

mean

|M| =
∑
x∈S
R(x).

Example: How many ways can we order letters in

MISSISSIPPI ?
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Theorem: Given a multiset

M = {n1 · a1,n2 · a2, . . . ,nk · ak}.

The number of permutations ofM is

where n = |M| = n1 + n2 + . . .+ nk.

Example: Given �nite set S, |S| = n and labelled boxes

Box 1, Box 2, . . . , Box k.

Distribute all the elements of S into boxes as follows:

Box 1 gets exactly n1 elements.

Box 2 gets exactly n2 elements.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Box k gets exactly nk elements.

How many ways to distribute elements are there?
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De�nition: Given multisetM. For an integer k > 0 a k-permutation ofM

is a sequence

a1,a2, . . . ,ak

where multiset {a1,a2, . . . ,ak} is contained inM.

Example: For the multiset

M = {∞ · a1,∞ · a2, . . . ,∞ · am}.
Find the number of k-permutations for any k > 0.

Example: For the multiset

M = {1 · a1, 1 · a2, . . . , 1 · am}.

Find the number of k-permutations for any k > 0.








