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Notation

e A, B matrices
e V, W are:

— finite dimensional vector spaces
— over arbitrary field F
e vEV,weW, xeF




Linear Transformations

A linear transformationfrom V into Wisa
functionT : V — W which assignsto each vector
v, v,€VauniquevectorT(v,),T(v,)EW
such that:

—T(v,+v,)=T(v,)+T(v,) additivity

—T ( X V) ( ) homogeneity




Sets of Linear Transformations

* Let L(V,W) denote the set of all linear
transformations of V into W.

- Let L(V) =L(V,V)
 L(V,W)is a vector space over F

* An element of L(V,W) corresponds to some
matrix (only true when V,W finite dim)

e dimV =n,dmW=m
= dim L(V,W) = nm




Dual Space

« feL(V,F)isalinear functional

— Ex: integration of a continuous function,

evaluation at 0,
inner product : f (X )=, X, + &, X, + &, X,

:(0(1 Lo 0(3)° X

* Def: The vector space of all linear
functionals, L(V,F) = V*, is the dual space

e Note; V** =V




Direct Sum: VoW

e Let{e,,...,e }
e Let{f,,...,T_}

* Then{e,,...,e ,f,,...

where

~_|e;
€=
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basisforV
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f }isabasisforVe w







Tensor Product VW

BasisforV® Wis{e, ®f |l1<isn,Isj<m}
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Example

e dimV =3,dimW =2

e BasisforV ® W is:
{e,®f,,e,®f,,e,®f,,e,®1,,e,®f,,e,®1,}

* V=X €, TKX,e, TKX;e,

e« w=p,1,+8,1,

'V®W=(O(1ﬁ1 O(lﬁz 0(2,81 O(zﬁz O(Bﬁl O(BEZ)T




Second Exterior Product

° /\2W= e W
<w®w|wew>

o From ex:
— A\"W spanned by { f, Af, £, Af, £,Af, £,AF, )
—f Af,=f,Af,=0
—f,Af,=-f Af,
>dim A°W=1




Consider Z = L(V, L(V)®V*) with
dimV =2
==>dim Z = 2(22"‘2)

==> elements of 7Z are 6x2
matrices




. LetpeZ=L(V,L(V)a
e p:VoL(V)@V*

e Letp=(¢, ¢,) where:

_¢1:V_>L<V)
—¢p,: Vo V™




Problem

Find equations for Q€Z=L(V,L(V)® V *)
such that

Q={¢p=(¢, ¢p,)EZ| P, P,satisty certain conditions }

Conditions will make ¢ triality symmetric




What do | mean by equations?

» Let A=(a;)be the matrix representation of some ¢.
 Want to place conditionson thea,
* Ex:

djp=dz Tay

Sap—ay—ay=0




Conditionon ¢,

e peL(V,L(V)®V*), ¢:VoL(V)@®V*
¥ 4):((151,(152)» $: Vo VH
e LetfeV*

* Define¢,*:V **— V *such that

¢, *(f)=foop,
—Note:p,*: VoV *

o Condition:¢,=¢,*




Conditionon ¢,

e« p,:V-oL(V)

. Consider:¢p,: VXV -V
—V X'V the cartesian product

. (I§1<V1,V2)=¢(V1)<V2)

» Condition: ¢, (v, v,)A v,invariant under
permutations




What Next?

Using equations derived from conditionson ¢,
compute the equivariant K - theory class of the
subvariety of maps that are triality symmetric
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