
 

Ex6 Let T be the 1inop fromEx3 and let W Span e ez theTcyclicsubspacegeneratedby e
We compute the charpoly fCt ofTw in twoways
a Using Them5.22
By Ex3 we have dimW 2 and TCe e So
Ie t o Tle Tce O

Henie byThem5.22167 f t C i i tot t t al

ie TiI i me w mea n.e i we
c t detff.tt t2t1

The Cayley HamiltonTheorem
Def Let c x ao ta xt aux be apolynomial withcoefficients from a field F
Let Tbe a tinop on a r s V over F We define
f T aoIv a T t 1an T

Y Thepairdenatuitfefin op's and T t LCV is the n toldcomposition of T i e

them similarly if AcMn F we define f A a In aA1 anA
Them E3 Let fCHe P F and T c LCVpor V a vs over F Them
a t T e L V
b It 13 is a finite orderedbasis for V and A171,3 then I fCT p f A

tnmnoyipqagon.at or
linearoperatorson hln isclosedundercompositim addition and scalar

b By thebasicpropertiesof matrix representation we have
f T p ao Ir ta Tt t anT p ao Ir p 1 a IT pt t an T p a In a ITp 1 anIT I
a In a A t an A f A

In viewofThem5.22 cyclicspores canbe used to provethehallowing well known result
Them5.23 Cayley Hamilton let TeLCV V a findim vs over F
Let f t be the charpoly of T Then f T To the zero transformation ie Tok o t c V
Thatis Tsatisfies its characteristic equation

Proof Weshow that C T v 0 for all v e V
This is obvious for v o because f T is linearby ThemE3 a Sosuppose v to
Let w bethe T cyclic subspace of V generated by v and let k dim W
By Then5.22 a thereexistao a 9k s t
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