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Quasi-static problem

(1) An initial data up is given and at each t > 0 the function u; solves

Au =0 in{u: >0}NU
(QS) |Vue| € [Qu(n), @*(n)] on d{us >0} NU
ur = F(t) on oU

(if) If F is monotone increasing (resp. decreasing) on the the interval
[a, b] then wup is the minimal supersolution of the problem above
(resp. maximal subsolution below) u,.
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Theorem (F.)

(1) For each admissible initial data ug and forcing F (finitely many
monotonicity changes) there is a unique solution of the quasi-static
evolution (QS).

(2) Suppose that K =R?\ U is a compact, convex, inner regular set and
{uo > 0} is convex. Then the solution of (QS) is convex for all t > 0.

(3) In the convex setting above, call Q,(t) to be the intersection of
0{ur > 0} with the supporting hyperplane with normal p:

(i) Suppose F(t) is increasing. Then either Q,(t) = Q,(0), Qp(t) is a
singleton, or
Q" (p) > min{Q; (p), @/ (p)}-
(i) Suppose F(t) is decreasing. Then either Q,(t) C ,(0), Q,(t) is a
singleton, or

Qs.e(P) # Q«.r(p)-
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Quasi-static problem

(1) An initial data up is given and at each t > 0 the function u; solves

Auf =0 in {ui >0}NU
(QS;) |IVui| = Q(x/e) on d{uf >0}NU
ui = F(t) on U

(if) If F is monotone increasing (resp. decreasing) on the the interval
[a, b] then up, is the minimal supersolution of the problem above
(resp. maximal subsolution below) u,.
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Theorem (F.)

The following properties holds for the pinning interval endpoints:

(1) Let e € S there exist Q.(e) < (Q*)Y/2 < Q*(e), respectively upper
and lower semicontinuous in e, such that, for any a € [Q.(e), Q*(e)]
there exists a global solution of of the cell problem with slope ce.

(2) When d =2, Q*, Q. are continuous at irrational directions
e € ST\ RZ2.

(3) When d = 2, directional limits of Q*, Q. exist at rational directions
e € S'NRZ2.

(4) Given any k-dimensional rational subspace, 1 < k < d — 1, there
exists @ such that Q*, Q. are discontinuous on that subspace.

(5) There exist Q such that the pinning interval is nontrivial at every
direction, infga—1(Q* — Q) > d > 0.
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Thank you for your attention!
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