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MAJOR FACTS ABOUT PERMUTATION GROUPS

(Products of Disjoint Cycles) Every permutation of a finite set can be written as a

cycle or as a product of disjoint cycles.

(Disjoint Cycles Commute) Let a = (a1,as2, ... ,a,;,) and § = (by,bs, ... ,b,) be two

cycles. If « and § are disjoint (that is, have no common entries), then «af = (a.

(Order of a Permutation) Let a € S,, be written in disjoint cycle form. Then the

order of « is the least common multiple of the lengths of the cycles.

(Product of 2-Cycles) Every permutation in S,, for n > 1 is a product of (not neces-

sarily disjoint) 2-cycles.

(Identity Permutation as a Product of 2-Cycles) If ¢ = (3,05 (,, where all §’s

are 2-cycles, then 1 is even.

(Always Even or Always Odd) Let a € S, such that a« = 3182+ 3, and o =

Y172 - -+ Vs, where all 3’s and ~’s are 2-cycles. Then r = s mod 2.

Fact 7. (Group of Even Permutation) The set A,, of even permutations in S,, forms a subgroup

of S,,. The order of A, is n!/2.



