Advanced Linear Algebra (I) Exercise (Week 3)
March 07, 2025
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(a) M Apt4e2 B fiz2 7T o Z(V) £~ B ring.

(b) ¥ =V - & ordered basis § » 4 ®: Z(V) = M,(F) €& 5 ®(T)=[Tg,

VT € Z(V). %P ® % ring isomorphism.

. B3K T % linear operator ¥ p(x) % irreducible polynomial in Flx] - & &+ p(T) 7
4_one-to-one. M p(x) | xr(x) £ p(x) | pur(x).
. B3K T:V =V % linear operator * p(x),q(x) €F[x] 2 3 5 » 7 ¥ 33 fa(x),b(x) €
Flx] # % a(x)-p(x)+b(x)-g(x) = 1.

(a) Prove that Im(p(T))+1Im(gq(T)) =V.

(b) Prove that Ker(p(T))NKer(q(T)) = {O}.

(¢) Suppose that ur(x) = p(x)g(x). Prove that Ker(p(T)) = Im(q(T)).



