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Linear Algebra — Part 3
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Assume: X eigenvector for A€<l: associated fo eigenvalue re @

Then:  Ax = )Ax => A(Aﬂ:A(X@:?\(&)
4 S x
Ax

= Ax=Nx = Ax=ny
induction

:> AMX = XMX for all e |N

Spectral mapping theorem: AQ(Eh“ , ‘J: (]: — | r)(‘t) = C,, 2 4 C, 2+ C,

vefire: p(A) = ¢, A"+ AT w e r A v eC™
Tren:  speo(p(A)) = z '9(7\) ‘ A€ spec(A)}

Proof: Show two inclusion: (:_>) (566 above) v

(_C_> 15T case: P constant , F(a: Co -

Take N\ € spec(f)(A) ) => deﬂf/(ﬁ—)) A1) =0
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(Ca"c\x)h Ca'ﬂ—

= e §40) | resvetn}

2nd case: P not constant. Do proof by contraposition,



Assume: /J ¢ Z F(')\) ‘ AE sPeO(A)}

Define polynomial: 7(2:) o

ple) =

c-(z-a)(z-a) (2-a.)
*o

—
—

By definition of /A : O‘J¢ spec(A) for all J

= det( A-q1) #0 for all j

Hence: OI@"(F(A) —'/u’ﬂ_) = ole’f( C\(A))
- d@*(C (:A—OW)(A "0\13 (A—O‘h\)>

= ¢". det (A“C\J det (A"O‘z) - det (A'O‘h)
£ 0

—> /A Z speo(f)(/\))
Example: A = <i zz.) | sPeO(A) = {1,9’}

DI A-1L | speo®) = {-5, 81|




