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Linear Algebra — Part 43

hxh
Assume: X eigenvector for A€<l: associated fo eigenvalue A& €

Then: AX = >\x :> A (Ax) :A O\X) = 7\ (/\[}\YZ(J)
74 N\ x
Ax

—> A'Lx =\ x = Asx = 7\3 X
induction

= /\Mx = X x for all me N

Spectral mapping theorem: AQ(EMV' ) [); (]: — | r)(%) =C, 2 4o C, 2+ C,

Define: F(A) = C, Ah + C,,,_1 Ah_1+ soo <k C1A + CO-L 6(]:“"
Then:  spec(p(A)) = Z f)(?\) ‘ XS speo(A)}

Proof: Show fTwo inclusion: (2) (See a\oove) v

(Q) F constant , F(ﬂ = C,.

Take N € speo(F(A)) —> ole’f(f/(ﬁ_))—ﬁ’ﬂ):()
V4

(c,- %Y Gl
=> ne 2 p(2) \ M—:speo(A)} 4

F not constant. Do proof by contraposition,

Assume: /~A ¢ Z FO\> ‘ rE SPeC(A)}

Define polynomial: cl(&) - F(t) —/u

=C-(z-a)(2-a) - (z-06.)
*o

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

= det( A-aj1) #0 for all j

Hence: de‘t(f)(A) —'/\A’ll_) = ole’f( (\(A))
_ ole’r<c-(A—a1)(A _g) (A—m}
= C"- det (A—m) det (A—aL) ... det (A—a,)
£ 0
= /U\ Z speo(f)(/\)) L
Example: A = (’i lL) | speC(A) = {1,(1"%

D3R A-1L | speo®) = {5, 81|




