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® For integer matrices, kg < Ap.
® . used to bound

® iterations of interior point methods
® iterations of first order methods for LPs
® proximity and sensitivity bounds

® Question: How many non-parallel columns can such a xk-bounded matrix have?
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Lemma (DEPRS 2026)

Let g (A) be the maximum entry of any Graver basis element of A, then
131 = xtplloc < O(d*go0(A)*).
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MaxLines estimates

® Main Question: given A C R, how many distinct spanned lines of A contain a
point a* of A?

® For full-dimensional A C R9, maxlines(A) > (1 — diﬂ)n [DSW'14], [DGOS'18].

® By applying the induction, the number of hyperplanes is > %n.



In Matroid Terminology

Let M = (A,Z) be a (complex)-representable affine matroid.

A circuit of size 3 in M is a set of 3 collinear points.

A central projection with center e € A is a contraction and
simplification si(M/e).

The size of si(M/e) is at least maxlines(A).

® A rank d matroid has maxlines(A) > (1 — diﬂ)n.

Lemma (DEPRS 2026)

A simple rank d complex representable matroid excluding U ; as a minor has at most
7d*I elements.



2-D base case for ~

e Contraction and simplification only decreases k.
® |ower bounds on k for a rank 2 matroid of size / carry over to lower bounds over M.
e Finally, wd*k > n.




Open Questions

1. Can the constant (1 — diﬂ) for the maxlines(S) estimate be improved?

2. Are there other excluded minors in terms of k7



Thank you!
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