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

LetT,p,k > 0, letf: R — R be Lipschitz, V d € N let g; € C'(R?, R) and
Uqg: [07 T] x R? — R be an at most poly. grow. solution of

% — Ny + Hug)  with  us(0,-) = go,

assume | gq(x)| + ||(ng)( W < wd®(1 + ||x]|®), let A;: R = R, 1 € N, satisfy
Ai(xi,...,x) = (max{xs,0},..., max{x;, 0}), let

N = Uren Up,....eN (Xpmq (RP=1 5 RMY),
let R: N — Ug5,_,C(R?, R®) satisfy forall L € N, k, ..., I, €N,
& = ((Wy,Bi),...,(W,B)) € xt_ (Rhh—1 x R"), x; € Re, ., x, € R" with
Vne{1,...,L}: x, = A, (Woxo—1 + By) that

(R®)(x0) = Wixi—1 + By,
let P: N — N be the number of parameters, and let (Gy,c )gen, cc(0,1] S N satisfy
P(Gae) <kd"e™" and |gg(x) — (RGyc)(x)| < erd™(1 + ||x||*). Then
3 (Vse)aeNec(o] EN,c>0:VdeN, e € (0,1]:
1/p

[ / ua(y) — (RUs) )P dy| <e and PUs.) < cae.
[0,7]x[o,1]¢

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



Letd,H,PEN, @ R, &> a,u € C([e,5]?,R) satisfy P = dH + 2H + 1, let
w: B[, £]?) — [0, 00) be a finite measure, let £: R” — R satisfy V0 € R” :

L(0)= f[%ﬂa [U(X) —Op— Z,H:1 Or(d1)+i maX{QHd+/+Z;1:1 O(i—1)d+%s 0}} ZM(dX)a

let G: RP — RP be an appropriately generalized gradient of £, and let
© € ¢([0, 00), R7) satisfy for all t € [0, 00) that ©; = Oy — [} G(O;) ds.

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

Assume for all x, y € [, #]? that u(x) = u(y). Then there exist no non-global local
minima and no saddle points of L and lim;_,~. £(©;) = 0.

N

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

Assume p = A, 4, leta, B € R satisty u(x) = ax + 3, and assume

e E e az(ﬁ—a)a .
SUP;e[0,00) | O] < 00 and L(O,) < Ta(aHy2] )i~ Then there exist oo-many

non-global local minima and co-many saddle points of £ and lim;_,~ £(©;) = 0.

A\

Theorem (J, Riekert 2021)

Assume (1 < N, 4] and sUpefo,o0)||©:| < 00. Then there exists ) € G ({0})
such that lim;_,oo £(©;) = L(V).
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