Examples and Interpretations

The Pure Virtual Braid Group is Quadratic, II
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of “pure virtual braids” (“braids when you look”, [Kau, KL]

“blunder braids”):
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The Main Theorem [Lee]. PuB,, is quadratic
A, = q(PuBy,)
%\ Gous.s‘arov Polyak-Viro
the “semi-virtual crossing”.
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Ap = TV/{[aij, ai] + [aij, aju] + i, aze], ¢ = [aij, am)),
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Ro(PuBy,) is generated as a vector space by C}] and

—Syzygy Completeness, for PuB,, means:

0

s

[P V®P

_mpr1
{5’12 : Y345 1067 - } —
{612 : Yau5 : Go7 ¢ ...} — {a12y345a67 -
I[s every relation between the y;;.’s and the ckl ’s also
a relation between the Y;;;’s and the C”’

/ o / —
= =
/ > =E / L — /\/_/ —
s —\
mmmziam“ omnem
012013023014024034 012013014023024034 012013014034024023
— /_\ =
T | Vizsonaozao 12181021023 | _ ST
- 1T The Group PuB, 12%184024023 | —=
T -
4 s ~ ‘ — — — —
o N Generators: 0y —= ;> o
0 >
023013012011021031 ! 012034014013024023
T - ! Relations: -~ -
i{i o201V 12105 : Clloomion | LR
i T S >3
/N (/kl. —
— S s
> T T e
023013024014012034 Yijr: ¢ — -_— - 031012011013024023
j =2 =
= _ [ x N —
> . y — =
N 023033 014012034 Tk k 031012011CHi 023 \/:/\/\
- _
O - —_—
_— _— T RTiTij —_ /\‘C
_ _— J— A Syzygy: e Y

7
k/‘ N SN -
2

023024013014054012

uzsduhumz

.

James Gillespie’s Sightline #2
(1984) is a syzygy, and (ar-
guably) Toronto’s largest sculp-
ture. Find it next to University
of Toronto’s Hart House.
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Theorem S. Let D be the free associative algebra generated by
symbols a;j, y;;x and cgp where 1 < 4,5, k,l < n are distinct]
integers. Let Dy be the part of D with only a;; symbols and
let D1 be the span of the monomials in D having only a;;
symbols, with exactly one exception that may be either a

Yijk = [aij, air) + [aig, aji] + [ai, aji],
czjl = [aij, ag)-

Then ker 0 is generated by a family of elements readable from|
the picture above and by a few similar but lesser families.
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More at http://www.math.toronto.edu/~drorbn/Talks/0Oregon-1108/
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