
 

Multiplicative kernels
Non Abelian Abel th

and around

Tala 09.03 2022

Moscow Independent

University
Joseph Krasie'sh chik's

Seminar on beauty of
Differential Equations

1

based on arxiv 2102.09511



joint with Vboys her A Mallet
and D ran Staten

and on the ongoingproject
with I Gaius an Duan Staten

К IF equations

Ions To find analogues

of the Api ру Beakers Zafer
list 6 very special 2nd
ordre DE LY о

a ftp.CAEP oHtERlO
Pila polynomialsofdegree
h and Q It ddt
with the MUM property at to
maximal wii potent monotony



We shall call such operators

Calabi Yau operators

They missed as equations
on periods of CY varieties

If Mt a family of CY

р folds U E IM
holomorphic to form

Then GM connection theory

periods 4 Gut

Satisfies Picard Fuchs equ

atious.FIME G 430 1Get



I D CY variety and the PF

СЁК
The period is given by
ya ГДЕТ
К2 Clark 3 surfaces

and PFDOhasad3

forexawple.is 4 family

of quartic in P

Ж It ХЗ хд IX хдхд
P F equation is

4 04 4 40 1 46 2 40 340
нах Нах

а ĸ



For res and CY with

hate the PEs have add
ХЕРБЕРТ Евс 2877
O c Р Dunk quinte

Ct threefold and PF

4 044 51 504150 2 503 50 4
0

2 Ави theorem

Fit laws

RE wi
dzIEtfk

S.at
Tux buy lazily

Z ХУ



CR a du

Santa fanО
й
хау Z

Euler formulae

s incsuas.ru sin

Sin И FEE TEN Sin

БЕРЕТЕЕ
О

Z х Гг 952
an sin a arcing aside
15

Euler 1750 addition law

в М



Chander transform for elliptic
functions for arc length of lem
his cater computations

iii
7 Eft На

ie expression

attain

ми

w Redd х у ЕС F x y о

у_ya algebraically
Abel works with hyperelliptic С

I P such a number Hat NIP
a t.tl Jw t.tl Exitratetlogat

cally



Yi Gilad algebraicallydefends
latest Jacob Riemann Adah

C EFCx.gl 03 compact curve

W d form on the curve

The Abel theorem can be reformulated
as a form of linear equivalency
for divisors

ж a E у а

which means that the иability
9 of can be seen as a

reflection of Abel Jacobi

AJ Sym c Jack
V3 P да



The classical Abel result is

specified for Е yhxtg.atК
The elliptic curve E abelian

variety the addition law

geometrically
P I B

iii

Ila tha a God
Po E

Picard variety Pic E

abelian soul
O Р Pol OlEP.KOLsb

P P P



if P PIB
Non abelian Abel in our

interpretationis a passage
1st ordre DO

Line bundles
Nyada DO
rectorbundles

with connection with connection

start with LHS suppose that

our 1 дым и Connection frm

dt но yet et
and

4949 elites
elltlw e.IT
One can write this product in
the form with a kernel



EIEE.ie

In general we may hope
to have

tended AGNIKG gig b
ц фу dyedy dyp for some
Kernel function of Ntp raid

Let us consider our toymodel
and find the kernel

1ч G х де
4447 fifty e 1 d

8777 а
Namely



EIGENSTATEEtc ЕГЕРА
E.CI
EEEItEf11EIfEI7

Kantele ALL I'd

агеб

iii й
for фуд EE.gr
which is a solution of the

equation
version ofcanto iii



There
known for v2
since XI

УСНУЛА РНЕ E НЕN

generating function

For N 2 this gen functioniii

has a beautiful algebraicform

447,7 2777 27 2 2722

fully symmetric Its zero loans

in Pr is the circle tangent to
coordinates lines



change variables
Х 42ii

128 26 41

8143Гv2 utrtwjf utuwkubtwlutu.nl

ДАБИ 165 Д
Heron configuration

Famous Sonia Gegen bauer formula
very well known in that specialfunction
and representations N Ya Vilna 193

8677 is a particular case of

koytserichgenaaligedpolywmcousider.hu
following 2nd ordre DE

6 Lf Aft D f fitted
where f ttattbttc.hn
for solutions f of 28 O

S d



4 fly fkcay.dk with

Kay t.biz
Paige Dier с A Ж 7 A D

в nytyztZNFLGytzt.DEgate
For so called special than
А А ЛА 26,4 3

The kernel defends in a universal

way on the elliptic curve

wtf Ct which is branched
In roots and taking the secantline

ЁЁТ

The points P R P are coli near
addition law for UEFA



A fantastic results for the
Route rich polynomials CEFR

Consider an operator Ha acting in some
apps Hilbert space of fun's p

ИРЫ Е Iit
it is compact self adjoint and

Etta Had 0 such operators are

analogues of Hecke operators
over Fp initial kontsevich.com

Brchshtaber addition laws informal
two car
Fearing formal

gory law is a power series

76 NERF a v8

Ф n u и tu higherterms

Ф и Hull Ф Ф a n w associativity

We will restrict to commute laws
и v70 U n



u n ин additive
и 4 utv ur multiplicative
Elliptic formalgrout law

им

It TEN SEA
Тоша Buckshaben 1990 93

Two valued algebraicgroups obtained
by constructions of square of moduli
of formal group with the addition
law based on B A functions or E
are classified by zero locus of
the following fully symmetric
polynomial in 3 variables

FG y Z Gotye a 72
4 11 9Ху7 xytyztxzta.ly 7

a 812 а 396 97 94482
др и G 254793



Theorem Buckshitter Veselin 2019

Formal multiplication law Agiven by FG y.tt 0

can be reduced to XI YI 2 0

by the following change of
variables х БТРыУКРЫ
2 ПТРК
The corresponding goal is the
abelian Cost дом Ер Т
Ч V3 P n uta uterus
Г v7 V

Lively
а а азо Р 0 92 950
Top GIF Fitbit
Heron configuration

III cohomologythey
С Buchantaber Novikov



Рано а еда РАЙДЕР
ФМ Utv gun R theory
the corresponding family
FG у 7 75 3227 2 2 У Туз
Сауву cubic in A 4 comic

singularities
9,70 а 92 да 831

FIX у 7 Ро
дд 127,2

Addition law Pageда 4,70
х Ра у Ра
Z Р 4

Cytyztxtth G
E.SE 3

1497 Едз
Thequartic surface is 43 with
6 A and 30 singularities




