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Theorem 1.6. For X = {xo,...,x291}, T = {t;j : i,j €[0,...,2n =1 withi < j} and p = 2(}),
let f & F[X, T] be the polynomial defined as

= ( T :.,x,x,) -5

which is unsatisfiable over the Boolean hypercube. Then there exists oy > 0 such that the total width of any
sum of ROABP computing the linear proof of unsatisfiability (IPSy;), for the system {f = 0,X* — X =
0,72 — T = 0}, is at-least exp(n").
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Theorem 4.13. Let IF be a field of characteristic at least 5. Further, let X = {xy,..., Xy} and T =
{tijas = i jik, | € [4n] withi < j < k < 1} be two sets of variables.
Define g € F[X, T] to be the polynomial
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A a any sum of ROABP computing a IPS ;. refutation of the system {g = 0,X*> — X =0, T2 — T = 0} must

have total width at-east exp(n).

Theorem 4.11. Let n € N and p be any prime. Further let ' be a field of characteristic p with size
P, where k is the smallest integer such that p* > (%)2% and B C W' be the subfield of size p*. Also,
arbitrarily fix p € F\F.
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any variable ordering, and over any field.
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