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QYBE Quantum Yang Baxter equation

The quantum universal enveloping algebras Uq of were introduced to study

matrix solutions to QYBE
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In general forany vectorspare 11 over 1k a linear automorphism B E Aut V04

satisfying the braidrelation in Hut 1103 is called an R matrixfor 11

Finding R matrices forarbitrary vector spaces can be computationally challenging

as thebraid relation is a system of degree 3 homogeneous equations in a huge
numberof variables However if a vectorspace has additional structureof
an H module for some QT Hopfalgebra H R then it automatically has

an R matrix afforded by R
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DEI If H R and H R are QT then they are isomorphic as QT Hopf

algebra if andonly if there exists a Hopfalgebra isom f H H s t

R fOf R Two universal R matrices R R on H are equivalent

if H R E Ch R as QT Hopfalgebras

Eh For any cocommutative Hopfalgebra H H InOxIn is a QTHopf

algebra but H may have other universal R matrices For example H 1124221

and char lk 2 then a nontrivial R is given by
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where we write 2 221 e g multiplicatively

Example Let 4 741 1 and assume char k 2 Then H has a one parameter

family of universal R matrices for O Elk define
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Radford showed they are indeed universal R matrices and if 040 then
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Enample Let qt G be a nonzero complex number that is not a rootofunity
The Lie algebra sta of 2 2 traceless matrices has a basis e f h

where
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It is easy to see that Leif h Ih e ne th f af
Recall U sla is a Hopf algebra w
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The quantum enveloping algebra Hq sla is defined as follows

As an algebra UqIsla E F K K subject to the following relations

Kk K K L KE 9 EK KF 9 FK EF FE É
A Hopf algebra structure on Uqsla is given by
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For details see standard textbooks on quantumgroups e g Kassel

To understand the relation between USla and UqSla one can work w

topological algebras over ETIh the ringof power series in the variable h

Then one can think of q exp h and K exp th Ingeneral one can

define Uq19 for complex simple lie algebra of and they are the motivating

examples of QTHopf algebras However they are not QT in the strict sense

of our definition One shouldagain work w Alth and find a universal

R matrix in the topological tensorproduct of the topological algebra Hq of

w itself Nevertheless Hfin dim't rep P Ugly End111 then

Re If09 R E Mn E QMn E is a matrix solution to QYBE


