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What is the value of the trace constant of the clown? @
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Let us vote

(a) Cpr = 2.52
(b) Cp ~25.2
(C) CT ~ 252
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How to compute Ct?

Iviliza0) < Crllvlime Vv e H(Q)



How to compute Ct?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)



How to compute Ct?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)

1
(Vv,Vv)a+ (v,v)q > ?(v, v)pga Vv € Hl(Q)
T



How to compute Ct?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)

1
(Vv,Vv)a+ (v,v)q > ?(v, v)pga Vv € Hl(Q)
T

(Vu;, Vv)a + (ui, v)a = Ai(ui, v)aa Vv € HY(Q)



How to compute Ct?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)
1

(Vv,Vv)a+(v.v)a > S(v,v)en Vv e HY(Q)
T

Find 0 # u; € HY(Q) and \; € R:
(VU,’, VV)Q + (u,-, V)Q = )\,-(u,-, V)aQ Vv € HI(Q)



How to compute Cy7?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)
1

(Vv,Vv)a+(v.v)a > S(v,v)en Vv e HY(Q)
T

Find 0 # u; € HY(Q) and \; € R:
(VU,’, VV)Q + (u,-, V)Q = )\,-(u,-, V)aQ Vv € HI(Q)

Smallest eigenvalue:
IvIiZ IvIi?
in 2HI(Q) < 2HI(Q) Vv € HI(Q)
0A£veH!(Q) HVHLZ(aQ) HVHLz(aQ)
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How to compute Ct?

HVH%2(39) < C%HVH%_p(Q) Vv € HI(Q)
1

(Vv,Vv)a+(v.v)a > S(v,v)en Vv e HY(Q)
T

Find 0 # u; € HY(Q) and \; € R:
(VU,’, VV)Q + (u,-, V)Q = )\,-(u,-, V)aQ Vv € HI(Q)

Smallest eigenvalue:
IvIiZ IvIi?
in 2HI(Q) < 2HI(Q) Vv € HI(Q)
0A£veH!(Q) HVHLZ(aQ) HVHLz(aQ)

1
TIHVH?-II(Q) Vv € Hl(Q)
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Optimal constant: Cr = ——
VAL




Solving the eigenproblem by FEM

Define
Vi = {viy € H}(Q) : vp|k € PYK) VK € Tp}
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Find 0 75 upi € V4, and )\h,i € R:

(Vuni, Vvp)a + (Uni, vh)a = Ani(Uni, vi)aa Vvh € Vi

But: \; < /\h,i
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How to get a lower bound X < A\ 7

Algorithm
» Find suitable q € H(div, Q)
» Compute:
) o 1/2
A= (IVun1 = allZzq) + luns — divalag) ) /llunalizon
B = |la-nq — An1unillize)/luntlliz@o)

1
Xo = > (—A + \/A2 + 4(Ap1 — B)>

» Then X3 < \;

Assumption: Ap1 must be (relatively) closer to A than to A.

[I. Sebestovd, T.V., SIAM J. Numer. Anal., 2014]



How to find suitable q 7

Optimal: @ = argmin J(w), where
weH(div,Q)

2 w2 1/2
Jw) = (V1 = wliFzqy + lluna — divwliEzq))
+ Crllw - ng — Ap1unill2on)

Practical:

~ 1 .
J(W) = <1 + p) (HVUh,l - WH%Z(Q) + ”uh,l —div W”%2(Q)>

1
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After 44 adaptive steps:
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T < 2.5194

25164 < C

T < 3.0742

2.0359 < G



Adaptive convergence
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Conclusions

» Two-sided bounds for the trace constant
» Good for all types of

» trace inequalities

» Friedrichs inequalities

» Poincaré inequalities

As soon as
» the operator is symmetric and elliptic
» there is compactness
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