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(1, p)-Laplace regularity

Let uw = u(x) or u = u(x, t) (real-valued) satisfy
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(1, p)-Laplace regularity

Let uw = u(x) or u = u(x, t) (real-valued) satisfy
Alu + Apu =

ou — (Aqu+ Apu) =

Main Result: Vu = (0,,u)j—1,.. » € C°.
(SE): T.; Adv. Calc. Var. (eq.) & Math. Ann. (system)
(SP): T.; arXiv:2306.06868 & 2402.04951 (submitted)
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(1, p)-Laplace regularity

Let uw = u(x) or u = u(x, t) (real-valued) satisfy

Au+ Ay = 0. (SE)
ou — (Aqu+ Ayu) = 0. (SP)

Main Result: Vu = (0,,u)j—1,.. » € C°.
(SE): T.; Adv. Calc. Var. (eq.) & Math. Ann. (system)
(SP): T.; arXiv:2306.06868 & 2402.04951 (submitted)
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Sources of Ay + A, : Duvaut-Lions ('76), Spohn ('93)
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As Vu — 0, (A1 4+ Ap)u loses its uniform ellipticity.

Note: (Ellipticity Ratio) ~ 1 + |Vu[!™ — oo os Ju—o
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As Vu — 0, (A1 4+ Ap)u loses its uniform ellipticity.

Note: (Ellipticity Ratio) ~ 1 + |Vu[!™? < 4+ §"T <00
n {lvwlz §k
I

V
Gs(Vu) == (|Vu| —9), ﬁ sp ga(v‘/\)

Claim: V6 € (0, 1), the truncated gradient

is locally Holder continuous, depending on 4.
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As Vu — 0, (A1 4+ Ap)u loses its uniform ellipticity.
Note: (Ellipticity Ratio) ~ 1 + |Vu|'™?
Claim: V6 € (0, 1), the truncated gradient

Vu

Gs(Vu) = (|Vu| = 9) . W

is locally Holder continuous, depending on 4.

Then, Gs(Vu) "% Vu € C°.
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Singular <> Degenerate

div( VE*(VU))

o div(V
u\u\xt&j
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Enéuiw
QO(VU) = Vu e C° G (Vo) € C°

Gradient continuity for degenerate problems is shown by

-] Santambrogjo—Vespri ('10), Colombo—Figalli ('14) — elliptic eq.,

Bogelein-Duzaar-Giova—Passarelli di Napoli ('22~)
— elliptic & parabolic system.
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