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Let A, 4,, ..., A, be given finite sets.
Is it possible to find n distinct elements a4, a,, ..., a, such that a; € 4;,a, € A,,...and a,, € A,,;?

If it is possible, a4, a,, ..., a, is called the system of distinct representatives (SDR) of 4;,4,, ..., 4.
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Suppose 44, 45, ..., A, has a SDR. Then, for any of k distinct sets 4;, 4;,, ..., 4;,,

the union 4;, U 4;, U ...U 4;, contains at least k elements.
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Theorem. (Hall’s Marriage Theorem) A, 4;, ..., A, has a SDR if and only if for any k distinct sets 4;,, ..., 4;,,

the union 4;, U 4;, U ...U 4;, contains at least k elements.
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Theorem. (Graph version of marriage theorem) Let G be a bipartite graph whose set of white vertices are
denoted by A. We can select |A| edges that do not share endpoints if and only if for any S € 4,

number of vertices adjacent to some vertex of S is at least |S].
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