Hoffman constants for systems of linear inequalities

Suppose A € R™*",

Some notation

For b € R™ let
A_l(b) ={r eR": Az = b}

and
Py(b) :=={x e R": Az < b}.

Main ideas

Suppose u € R". Then
o If A7*(b) # 0 and ||Au — b|| is small then u is near A~(b).
o If P4(b) # 0 and ||(Au — b),|| is small then u is near Pa(b).

e For “suitable” reference sets R C R"™:
If A7'(0O)NR#D, u € R, and ||Au — b]| is small then u is near A~'(b) N R.

More notation
Let J(A) be the following collection of subsets of [m] := {1,...,m}
J(A) ={J C[m]: A;(R") + R] =R’}
where A; € R7*™ is the |J| x n submatrix of A defined by the rows in J.
For a polyhedron R C R"” and v € R let
Tr(u) :={d € R" : u+td € R for some t > 0}.

Let T(R) := {Tgr(u) : w € R} and

T(A|R) :={K € T(R) : A(K) is a linear subspace}
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