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Proof Ideas:

1. Dilworth. Induction — remove a pair of comparable maximal and minimal element, take an anti-
chain and look at what’s above it or below it.

2. Dilworth 2 Konig. Defineu < v < (u,v) € E. Take a maximal anti-chain, and now all the
vertices not contained in it form a vertex cover. A matching is a covering by chains.

3. Konig2Dilworth. Take two copies of the poset as the graph. Defineu < v < (u,v) € E. Now
an anti-chain can be constructed from a vertex-cover by taking elements that correspond to
vertices not in the cover on either side, and a cover by chains can be formed from a matching by
adding x, y to a chain if the corresponding edge exists.




Dilworth 2 Hall. Defineu < v < (u,v) € E. Show that a maximal anti-chain is of size |V].
Now take a cover by |V| chains and finish.

Hall = Konig. Take a minimal vertex-cover S U T. By Hall we can match S,V — T and T,U — S.
Hall =2 Birkhoff-Von Neumann. Induction on the number of nonzero entries — show that it is
possible to subtract a permutation matrix to create more zero entries.

Sperner — Hall’s theorem on ([Z]), (k[’i]l) Second proof: Choose a random permutation. What’s
1

the chance that the first elements are from A4;? Y. m < 1. Equivalently, count maximal chains
|14;]

containing A4;.
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