Handout as of April 25

April-25-11
11:19 AM

Deero ) C

Ewy/»}/\_’
af |

Examply |

[

Facts and Dreams About v—Knots and Etingof—Kj

Dror Bar- Natan at Swiss Knots 2011
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Abstract. Twill describe, to the best of my understanding, the
relationship between virtual knots and the Etingof-Kazhdan
juantization of Lie bialgebras, and explain why, IMHO, botl
topologists and algebraists should care. T am not happy yet
about the state of my understanding of the subject but I
waven’t lost hope of achieving happiness, one day.
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Abstract Generalities. (K,[): an algebra and an
“augmentation ideal” in it. K := lim K/I" the @

“[-adic completion™. gr; K @™ /1™ has
h product 1, especially, ju;: (C = [/I1%)%? —
I2/1*. The “quadratic approximation” A;(K) :=
ﬁ'/(k('r p11) of K surjects using g on gr K.

I'he Prized Object. A “homomorphic A-expansion™: a ho-
momorphic filterred Z: K — A inducing the identity or
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Z: universal finite type invariant, the Kontsevich integral.

/1? =C.

Dror's Dream. All interesting graded objects and equations

specially those around quantum groups, arise this way.
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[Example 2. For K = QH'B,,.LL; hows fhat on-

wmomorphic Z exists. We don’t knoyf Ahomofnorphi> Ong,

Why Prized? Sizes K and shows it “as big" as A: reduceq
“topological” questions to quadratic algebra questions: gives
life and meaning to questions in graded algebra; universalizes
those more than “universal enveloping algebras™ and allows
for richer quotients.
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o Has kinds, objects, operations, and maybe constants. All
e Must have “the free structure over some generators”. still
o We always allow formal linear combinations. works!

Fool: ij/yj W My
Lo Mg FIFYGJ ~—C7l/”\['/b\/€ M
’h\ ¢ M\’\‘( %II“C}\“}'O:)QV

o

~ 6'6/7#/’\'/ /4/&904//1/('/ 57[,%(7/1//6(000%)

¢ m‘cja/j 7o

NJ Soro A7 ons
J .
Y4242

w
it « it/

e Eoyifor From

f Sefs”

2011-05 Page 1



Facts and Dreams About v—Knots and Etingof~Kazhdan, 2

I'o Do.

Example: quandles.

e Example: parenthesized braids and horizontal asso-
ciators.

e Example: KTGs and non-horizontal associators.
(“bracket rise” arises here).

e Example: wKO's and the Kashiwara-Vergne equa-
tions.

e vKO's, bi-algebras, E-K, what would it mean to find
an expansion, why I care (stronger invariant, more
interesting quotients).

e wKO’s, uKO's, and Alekseev-Enriquez-Torrosian.

e The third page.

“God created the knots, all else in
topology is the work of mortals.”
Leopoid Kronecker (modified)
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