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Recently, connections between matroid depth measures and block-structured in-
teger programming have been discovered [2, 3], motivating a systematic study of
recursive depth parameters for matrices and matroids. In this talk, we discuss a
unifying framework [1] of matrix and matroid depth measures and their relation
to graph depth measures.

Recall that tree-depth is defined by removing a vertex, and then recursing on
connected components. Our framework takes a similar approach; it measures
depth by simplifying the matrix or matroid using elementary operations, and
then recursing on connected components.

We consider the following two pairs of dual elementary operations: c-transfor-
mation contracts an element of the matroid or a column of the matrix; c∗-trans-
formation adds1 a new element (or column) e and contracts e; d-transformation
is dual to c-transformation; and d∗-transformation is dual to c∗-transformation.
These define 8 depth measures: c-, d-, cd-, c∗-, d∗-, c∗d-, cd∗-, and c∗d∗-depth.

We [1] have proven the equivalence of the new definitions with existing depth
measures. Notably, the c-, d-, cd-, c∗-, d∗-, c∗d-, and cd∗-depths of a matrix A
are equal to the corresponding depths of its vector matroid M(A). The hierarchy
of functionally equivalent matroid depth measures is depicted below:
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