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Theorem (Hutzenthaler, J, Kruse, Nguyen 2019 SN PDE; Kuckuck, J, Padgett 2021)

Let T , p, κ > 0, let f : R→ R be Lipschitz, ∀ d ∈ N let gd ∈ C1(Rd ,R) and
ud : [0, T ]× Rd → R be an at most poly. grow. solution of

∂ud
∂t = ∆x ud + f(ud ) with ud (0, ·) = gd ,

assume |gd (x)|+ ‖(∇gd )(x)‖ ≤ κdκ(1 + ‖x‖κ), letAl : Rl → Rl , l ∈ N, satisfy
Al(x1, . . . , xl) = (max{x1, 0}, . . . ,max{xl , 0}), let

N = ∪L∈N ∪l0,...,lL∈N (×L
n=1(Rln×ln−1 × Rln )),

letR : N→ ∪∞a,b=1C(Ra,Rb) satisfy for all L ∈ N, l0, . . . , lL ∈ N,
Φ = ((W1, B1), . . . , (WL, BL)) ∈ ×L

n=1(Rln×ln−1 × Rln ), x0 ∈ Rl0 , . . ., xL ∈ RlL with
∀ n ∈ {1, . . . , L} : xn = Aln (Wnxn−1 + Bn) that

(RΦ)(x0) = WLxL−1 + BL,
let P : N→ N be the number of parameters, and let (Gd,ε)d∈N, ε∈(0,1] ⊆ N satisfy
P(Gd,ε)≤κdκε−κ and |gd (x)− (RGd,ε)(x)| ≤ εκdκ(1 + ‖x‖κ). Then
∃ (Ud,ε)d∈N,ε∈(0,1] ⊆ N, c > 0 : ∀ d ∈ N, ε ∈ (0, 1] :[ ∫

[0,T ]×[0,1]d
|ud (y)− (RUd,ε)(y)|p dy

]1/p

≤ ε and P(Ud,ε) ≤ c dcε−c.

Linear PDEs: Grohs, Hornung, J, von Wurstemberger 2018 Mem. AMS; Berner,
Grohs, J 2018 SIAM J. Math. Data Sci.; Elbrächter, Grohs, J, Schwab 2018; . . .



Let d,H,P ∈ N, a ∈ R, b > a, u ∈ C([a,b]d ,R) satisfy P = dH + 2H + 1, let
µ : B([a,b]d )→ [0,∞) be a finite measure, let L : RP → R satisfy ∀ θ ∈ RP :

L(θ)=
∫
[a,b]d

[
u(x)−θP−

∑H
i=1θH(d+1)+i max{θHd+i +

∑d
j=1 θ(i−1)d+jxj , 0}

]2
µ(dx),

let G : RP → RP be an appropriately generalized gradient of L, and let
Θ ∈ C([0,∞),RP) satisfy for all t ∈ [0,∞) that Θt = Θ0 −

∫ t
0 G(Θs) ds.

Theorem (Cheridito, J, Riekert, Rossmannek 2021; J, Riekert 2021)

Assume for all x, y ∈ [a,b]d that u(x) = u(y). Then there exist no non-global local
minima and no saddle points of L and limt→∞ L(Θt) = 0.

Theorem (Cheridito, J, Rossmannek 2021; J, Riekert 2021)

Assume µ = λ[a,b], let α, β ∈ R satisfy u(x) = αx + β, and assume

supt∈[0,∞)‖Θt‖ <∞ and L(Θ0) < α2(b−a)3

12(2bH/2c+1)4 . Then there exist∞-many

non-global local minima and∞-many saddle points of L and limt→∞ L(Θt) = 0.

Theorem (J, Riekert 2021)

Assume µ� λ[a,b]d and supt∈[0,∞)‖Θt‖ <∞. Then there exists ϑ ∈ G−1({0})
such that limt→∞ L(Θt) = L(ϑ).


