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Largest families with excluded subposets

We investigate families F of subsets of [n] avoiding certain configurations of inclusion. Let P be a finite poset, and F be a family of subsets of [n] We say that P is contained in F if there is an injective mapping f: P[image: ] F satisfying a<P b [image: ]  f(a)[image: ] f(b) for all a,b[image: ]P. F is called P-free if P is not contained in it. La(n,P) denotes the size of the largest P-free family. La(n,P) is determined asymptotically for many posets, but its exact value is known for very few P.
Using a method of Péter Burcsi, an upper bound is given for La(n,P). The bound is valid for all finite posets P. If P has |P| elements and the length of its longest chain is L(P), then La(n,P) is at most the sum of the b(P) largest binomial coefficients, where [image: ] .
After this we describe infinitely many posets, where the union of the middle b(P) levels does not contain P. Therefore the upper bound is tight for these posets, so the exact value of La(n,P) is given. The main theorem generalizes the results of Erdős, De Bonis-Katona-Swanepoel and Griggs-Li-Lu.
Lastly, we investigate problems where the excluded structure contains not only inclusions, but restrictions on the equality of the size of certain subsets.
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