
MATH 162A Review: Invariant Theory

Facts to Know:

Linear algebra, the invariant theory of linear transformation.

T : V → v Let {U,.... Un} be a basiso f V.
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T f i = by'f j A

A = ( a j ) , B = (boj).
Assume f i = R j Vj @

Pi;Tlvj)=-143JVj) = T f i
= bijfj-bcj.pk#
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t-T ) = II,a i i = ¥, b ii biei.fi:1#Theorem: t r CA)= t . n lB)
t r (B)= ¥2,

b ii = bii = P i jAjK f k i = Gk iPi;A jk
detlA-dI)=detcB-dI)=a¥jk=akk=trcAµ

= Ao t a ,d t....fi/a'n,d'-'+e ) "x"
Ao ← det(A )= detFT. an-, = t t r(A)= t t . i r (T)



Examples:

1. Let A be a square matrix. Prove that
lim sup
k!1

|Tr(Ak)|1/k

exists.

2. Let A be a 2⇥ 2 symmetric real-valued matrix. Prove that

(Tr(A))2 � 4 det(A).

Let di.... An be eigen
values o f A .
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T r ( A ) = A t d i

Det(A) = d i da
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t rCA) = d , t . . . t d h det I A ) = d , . . . A n


