Permutations of multisets
Lecture 3
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(Brualdi Ch. 2.4)

Mikhail Ivanov
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Lecture 3 page 12,

Definition: A multiset M is a set S together with a function
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where R(x) is the repetition number of x. By the cardinality (or size) of M we

mean M| — ZR(X). /l/l = [ g, E)
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Example: How many ways can we order letters in

MISSISSIPPI 7

MLEFA TN By — 174 brnct bt
- /K(L\. ngz,szsf

412\ y Y

- ' S <

—_—
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Theorem: Given a multiset

The number of permutations of M is
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where n = M| =n; + 1, + ..+ ny.

Example: Given finite set S, |S| =— 1 and labelled boxes
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e
Distribute all the elements of S into boxes as follows: é _

Box 1 gets exactly 1, elements.

Box 1/ Box 2,

Box 2 gets exactly 11, elements.

Box k gets exactly 1 elements. N

How many ways to distribute elements are there? =
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Definition: Given multiset VL. For an integer k > 0 a k-permutation of M

F_-—__-._‘—-\-__—
IS a sequence
a;, as, ..., Ak
where multiset {a, a,, ..., .} is contained in M.
Example: For the multiset
M={oco-a;,00-ay, ..., 00 - Q.

Find the number of k-permutations for any k > 0
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Example: For the multiset

M={1-a;,1-ay,..., 1-am}.'-‘-()0f1/a’?_.___a¢&

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