Math 128: Lecture 23

May 19, 2014



More on Centralizers

The double centralizer theorem says that for a vector space M,
A C End(M) semisimple, and B = End 4 (M), we have

1. B is semisimple;
2. A=Endg(M); and

3. as an a, b bimodule, M = @ AN @ B,
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1. B is semisimple;
2. A=Endg(M); and
3. as an a, b bimodule, M = @ AN @ B,
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Note that Z(A) C Enda(B) and Z(B) C Endp(A).
Actually,
Z(A) = Enda(M)NA = End4(M)NEndg (M) = BNEndg (M) = Z(B).

So the centers of both algebras are generated by the same centrally
primitive idempotents, which were the elements of Z(A) satisfying

PA=Pr  PAPu=pupr=0for A£0, and > pr=1,
€A

so that -
Z(A)=C{pr | A€ A} and pyM =MW,
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representation is nondegenerate.



Computing idempotents [GP, §7]

Let A be f.d. s.s. algebra w/ simple modules indexed by A.

Suppose that the trace form (a,b) = tr(ab) on the regular
representation is nondegenerate. Let B be a basis of A, and
B* = {b* | b € B} the dual basis with respect to the trace form.



Computing idempotents [GP, §7]

Let A be f.d. s.s. algebra w/ simple modules indexed by A.

Suppose that the trace form (a,b) = tr(ab) on the regular
representation is nondegenerate. Let B be a basis of A, and

B* = {b* | b € B} the dual basis with respect to the trace form.
Let x* be the map

X} : A > C  defined by  a s trga(a).



Computing idempotents [GP, §7]

Let A be f.d. s.s. algebra w/ simple modules indexed by A.

Suppose that the trace form (a,b) = tr(ab) on the regular
representation is nondegenerate. Let B be a basis of A, and

B* = {b* | b € B} the dual basis with respect to the trace form.
Let x* be the map

X} : A > C  defined by  a s trga(a).

Let

d1m Z X

bEB



Computing idempotents [GP, §7]

Let A be f.d. s.s. algebra w/ simple modules indexed by A.

Suppose that the trace form (a,b) = tr(ab) on the regular
representation is nondegenerate. Let B be a basis of A, and

B* = {b* | b € B} the dual basis with respect to the trace form.
Let x* be the map

X} : A > C  defined by  a s trga(a).

Let

d1m Z X

bEB

Then
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The Temperley-Lieb algebra T'Ly () is generated over C by
e1,...,eE_1 with relations
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The Temperley-Lieb algebra T'Ly () is generated over C by
e1,...,eE_1 with relations

e? =xe;, ejeiti1€; =e€;, ee; =eje; for [i —j[ > 1.
T Ly, generically centralizes Usly in End(L(0)®*) when z = 2.
The Brauer algebra By (x) is generated over C by
CSk = C(s1,...,85—1) and T'Li(z) = C(ey, ..., ex_1), with
additional relations

€iS; = 8i¢; = €5, €;S8; = §;¢; for |’L — ]| > 1,

Si€i+1€i = Si+164, and ;16611 = €;y15;.

By (z) generically centralizes Usl,, in End(L(0)®*) when x = n.



