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Not every permutation is a cycle. Consider the permutation
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This permutation actually contains a cycle of length 2 and a cycle of length 4.
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Proposition 5.12. Any permutation of a finite set containing at least two elements can be
written as the product of transpositions.
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Theorem 5.15. If a permutation o can be erpressed as the product of an even number
of transpositions, then any other product of transpositions equaling o must also contain an
even number of transpositions. Similarly, if o can be expressed as the product of an odd
number of transpoesitions, then any other product of transpositions equaling o must also
contain an odd number of transpositions.
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