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Linear Algebra — Part s54

A€. [thn ~—"=> .S:A: (Rn — Rh linear map

eigenvalue equation: AX =Ax , X#0

Ix1
optimal coordinate system: A€. R

/ Ax = 1x, Ay:’Iy
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W= o X+ L')/ Au = A(O"x+ L)’)
= o\-AX + GA)/
= ?-C\X + /|L)/

How to find enough eigenvectors?

X # 0 eigenvector associated to eigenvalue 7\ <’—_-> X & KGY(A - 7\'1'_)
\_/V“/

singular matrix

ole’f(/\—7\1|) =0 <= KeV(A—')\'ll_) is non—trivial
<:‘> A is eigenvalue of A

Example: 3I-N L
A=Y A= (75

det (3—'}\ q’Z_ \) — (3_7‘)(4_70 -7 characteristic polynomial
1 -

= 10-2h+ A
I
=(A-5H(-) =0

:> . and S are eigenvalues OFA
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General case: For AC{R

a, - A Q4 Ay
Ay Qg ~ 7\
OleT(A AN = det
O\M ahh 7\

Leibniz formula

(0 2) - (a2 4 -

h n n-1 A
= (M)A G A+ OGN+ G

hX h
Definition:  For AC [R , The polynomial of degree N given by

f:‘\: 7\ —> OIG'\'(A-?\ﬂD

is called the characteristic polynomial of A.

Remember: The zeros of the characteristic polynomial are exactly the eigenvalues of A .




