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Ramified germs of holomorphic functions

With the stalk of holomorphic functions at 0 ∈ C
n, O0(Cn) ≡ On and the ideal mn ⊆ On

of such functions vanishing at 0, let the group of germs(?) of biholomorphisms Dn act on

On by f f ∘ g−1. Then
g
∣→

a critical point at 0 is a germ f ∈ On such that f ′(0) = 0

a singularity is a equivalence class [f] ∈ On/Dn

Stable equivalence of germs

The germs f ∈ mn1 , g ∈ mn2 are stably equivalent if

f + x2
n1+1 + ⋯ + x2

k

is equivalent to g

∐n≥1 mn

stable equivalence

Versal deformations of a critical point

A deformation with base Cl of the germ f ∈ On is the germ at 0 ∈ C
n × C

l of a

smooth map

F : (Cn × C
l, 0) → C,  F(−, 0) = f

two deformations F1, F2 are equivalent if

F1(x, λ) = F2(gλ(x), λ)

where gλ : (Cn × Cl, 0) → (Cn, 0) is a smooth germ of λ ∈ Cn parameter family of

diffeomorphisms

the deformation F2 is induced from F1 is

F2(x, λ) = F1(x, θ(λ))

where θ : (Cl1 , 0) → (Cl2 , 0) is a smooth germ of a mapping of the bases

deformation F  of a germ f is said to be versal if every deformation F ′ of f can be

represented of the form

F ′(x, λ) = F(g(x, λ), θ(λ)),  g(x, 0) = x,  θ(0) = 0

that is, every deformation of f is equivalent to a deformation induced from f

Modality of a critical point

The group of germs of diffeomorphisms act on the function space mn ⊂ On of functions

f : (Cn, 0) → (C, 0). The modality md(f) of such a function germ is the modality of any

of its jets jkf, k ≥ μ(f) + 1.

Modality is the minimum k such that a sufficiently small nbd of f is covered by a finite

number of k-parameter families of orbits.

Level bifurcation set of a singularity

Simple singularities of holomorphic functions

stem

​ subobjects of and functions on Rn,Sn,Cn and its quotients Γ\R
n

, Γ\C
n

​ Ramified germs of smooth and holomorphic functions

​ Simple singularities of holomorphic functions

stem

​ subobjects of and functions on Rn,Sn,Cn and its quotients Γ\R
n

, Γ\C
n

​ Holomorphic functions on spaces over C of dimension 1

Open subsets of Rn with C2 boundary
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Complex ODEs in C

Circle packing on R2

Circle packing converges to the Riemann biholomorphism

Bounded connected open subsets of Cn

Connected circular open subsets of Cn

Continuous functions on Rd

Dyadic cubes

Curves

Differentiable functions

Differential forms on Rn

Fourier-Wigner transform

Harmonic functions composed with conformal maps

Hilbert transform

Fourier-Cauchy-Poisson correspondence of holomorphic and harmonic functions

on the unit disk and their boundary values

Holomorphic subsets of Cn

Regular hypersurfaces in R2n

Orientable hypersurfaces in Rn

Laplace operator on Rn

l∞(R)

Lebesgue measurable subsets of and functions on Rn,T n,Sn

Lebesgue measure of boundary of open sets in Rn

Local R-algebras

lp(R)

Metric density of subsets of Rn

Monotone functions on R

Cauchy integral of periodic functions

Polygons with integer vertices

Open smooth maps U ⊆ R
2 → C

Discrete subgroups of Rn

Discrete cocompact subgroups of Rn, flat tori

Ramified germs of smooth and holomorphic functions

Open subsets of Rn

Open subsets of Rn equipped with the flat metric

Closed subsets of Rn equipped with smooth functions

Quasi-analytic smooth functions on R

Star-shaped subsets of Rn

ODEs in Rn ↔ Vector fields in Rn
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