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Chains

A chain in a poset is a sequence of elements a1, . . . , an such that

a1 ⪯ a2 ⪯ · · · ⪯ an.

The number n is the length of the chain.

Find a chain of length 3 in the subset poset of {1, 2, 3, 4}.
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Maximal chains

• What could be the meaning of a maximal chain?

• Find a maximal chain in the subset poset of {1, 2, 3, 4}.
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A theorem

A poset in which all maximal chains have the same (finite) length is
called a graded poset.

Theorem
If a poset is graded poset, then it has a rank function.

Verify the theorem for the subset poset of {1, . . . , n}.
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Converse?

Theorem
If a poset is graded poset, then it has a rank function.

The converse of “If A then B” is “If B then A”.

Is the converse of the theorem true?
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