() Info

This note, that was found here, as a part of a collection

is written (completely with human hands) by Rupadarshi Ray,
was created on April 30, 2024 6:27:42 PM,
was last modified on June 18, 2026 5:22:36 PM, and
was exported on September 7, 2026 3:09:54 PM.

Simple singularities of holomorphic functions

AKA Du Val singularity, rational double point also called simple surface singularity, Kleinian

singularity.

C? V(R) CC3
(21, 22) (X,Y, Z)(21, 22)
c?/r
thus we have
C?/T 2~ V(R)
modality = 0 | normal form |simply laced | monodromy |R(X,Y,Z2) V(R) = C3/I
Dynkin group =~ which is
diagram subgroup I'* isomorphic
of SU(2) to the level
that is the bifurcation
preimage of set
finite
subgroup
' < 50(3)
Apk>1 ghtl L XM 4+yvZ
Dy, k>4 z2y + yFt binary Xy? - xk-14
dihedral
Dyt
Es z3 + gyt binary
tetrahedral
E; z® + zyt binary oct
Eg z3 + 9P binary iso
1]
Ay
A, for |more normal | minivers N A |
n = example | form al V(fta\ A= V(a) |R(X,Y,4 V(R)
s of deforma
function f tion
> +
equivale 9
nt to f
nope! x is not
a
singulari
ty?
1 z? —y? | z? +A A=07 |fold? X 4+YZ
2 +y? +
2 3 —y? - 2? +A1z + A 27A2 + 4J cusp? X3 +YZ
z3 + y2 —
3 z? +Aoz? + 1€¢ swallowt
—128X3){ ail?
—27\
4 z® butterfly
?
26
n z" 3N discrimin
ant of
the
monic
polynom
ial of
degree
n+1
2]

Example: The subgroup C n ¢ SL(2,¢) 1is given by the matrices (
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Let us denote

Xn+YZ = 0.
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which satisfy

X"+YZ=0

I Claim: variety/manifold? of non-regular orbits in C2?/T" 2 level bifurcation set A =0

We look at the homeomorphism

Cn/Sn gTop X" + (C[X]n—l
n—1

H(X—al /\)an—I—Z)\zXz
and try to construct something similar for I' = Z,,
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« Regular orbits <> ones with || number of elements

« Non-regular orbits <+ z; = 0 or 21 = +23 > (X)(X — 23) or (X)(X — 21) or (X — 21)% or

. . ; - . ~ re .9 9 2N — 3 ) P L~
Consider the germ of Aj-singularity S = V(xz* + y* + 2°) C A”. Consider the
blow-up of this singularity.

cw)) € A? x P2 zv = yu, 2w = 2u, yw = zu}.

What is S = ,._1(5”" 0})? Consider first  # 0 (it means that we are looking
for 7=1(S\{0})). 7
z? + 2?0 + 2?w? = 0,2 # 0,

1+ 02 +w?=0,z+#0.

In order to get S we should allow z to be arbitrary. In this chart S is cyli
V(1+v?2+w?) c A®. What is 7~ ((]) Obviously it is the intersection of S
with the exceptional plane ((0,0,0),(u : v : w)). In this chart we just have to
set x = 0 in addition to the equation of the surface S.
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the zero-level-set of a type Ay-singularity

Level bifurcation set: 27A2 +4A3 =0
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Current note has 0 direct children and 0 total descendants.

e stem

« subobjects of and functions on R"™, S™, C"_and its quotients F\Rn, P\Cn

« Ramified germs of smooth and holomorphic functions

« Simple singularities of holomorphic functions

And it has 1 siblings.

e stem

« subobjects of and functions on R™, S™, C™_and its quotients F\Rn, P\Cn

« Ramified germs of smooth and holomorphic functions

« Simple singularities of holomorphic functions

1. The ADE classification of singularities (singsurf.org) <2
2. SingSurf: Cubic surface Visualizer €2
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