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Certain integer linear equations involving binomial coefficients arise naturally in both the studies of edge-
regular graphs and t-designs, and the non-negative integer solution vectors to these equations provide
information about these graphs and designs. One method of studying these equations (from both a practical
and theoretical point of view) uses the block intersection polynomials introduced by Peter Cameron and the
speaker. In this talk, | shall define block intersection polynomials, briefly discuss their theory, and then give
new applications of these polynomials to the studies of graphs and block designs. | shall discuss a new
method of bounding the size of a clique in an edge-regular graph with given parameters and a new method
for studying the possibility of a graph with given vertex-degree sequence being an induced subgraph of a
strongly regular graph with given parameters. | shall also discuss results about the intersection sizes of pairs
of blocks in a t-design with given parameters.
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