Cycles

Cycles are a more efficient way to work with permutations. A cycle
o of length k is a permutation of the form L
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« We write (a; as as - -+ ax) as a shorthand for this cycle.

o Ifan index 7 isnt mentioned in a cycle o, it is fixed, so (i) = i.
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 Cycles are multiplied right to left as with permutations generally
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Disjoint Cycles Commute
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Proposition: Two cycles 0 = (ajay---a;) and 7 = (biby--- b;)
are disjoint if a; # bjfor all pairs 1 <t < kand1<j <r. Ifo
and 7 are disjoint cycles, then o7 = 70.
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Products of disjoint cycles
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Every permutation is a product of disjoint cy-
cles

Proposition: Any permutation o € S, can be written as a product
o = 0109 - - - 0, Where the o; are disjoint cycles.
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