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Sparsification refers to the process of reducing the size of the input instance while keeping the qual-
ity (as much as possible)of the original optimal solution. Such technique is very useful in the era of
“big data”. In fact, for many sub-linear-time computational models, such as streaming, parallel comput-
ing, distributed computing, communication complexity, sparsification is an extremely powerful tool for
designing algorithms.

To see a concrete example, think about finding a maximum matching in a graph. A graph has O(m)
edges. Is it possible that we keep only o(m) edges while guaranteeing that in the remaining subgraph,
there is still a matching whose size is at least a-approximation of the original graph?

Such a thing is known in the literature.

Definition 1 (from [1]). Let G = (V, E) be a graph, and H a subgraph of G. Given any integer param-
eters B > 2 and 8~ < B — 1, we say that a subgraph H = (V, Ey) is a (8,57 )-EDCS of G if H satisfies
the following properties (for v € V., degy (v) denotes the degree of v in H ):

(i) For any edge (u,v) € H, degy (u) + degy (v) < B;
(i1) For any edge (u,v) € G\H, degy(u)+degy(v) > 8.

It is known that one can always build such an EDCS of size O(%) and it always contains a (2/3 — ¢)-
approximation matching.

Could we do something similar beyond graph matching? It is known that the problem of matroid
intersection is a generalization of graph matching in a bipartite graph. A recent paper [2] shows that a
similar sparsifier is possible. This project is focused on finding further applications of such sparsifiers (for
matroid intersection).
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