Definition

An eigenvector of a matrix A is a non-0 vector that
stays on the same line after multiplication by A:
AX=AX
A is a scalar, real (positive, negative, or 0) or complex valued

Examples:
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Diagonalization of A: A=CD C”
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Orthogonal diagonalization of A = AT
A=QDQ"Q'=Q’

0.75 0.15 ~0.347 =-0.938 || =1.155 0 ~0.347 =0.938

0.15 1.1 ~0.938 ~0.347 0  ~0695 || ~-0.938 =~0.347
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Diagonalization of orthogonal projection matrix P: P2 = P
P=QDQ, (P =P
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Diagonalization of reflection (involution) matrix R: R = |
R=QDAQ", (R=R")
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Interpolating the matrices for animations

We move gradually from the identity matrix to A
ForO <t< 1, define

M) =(1T-9I1+tA

Att=0, M) = |
Att=1, Mt =A

If X is an eigenvector of A, its direction stays fixed throughout:



AX=AX
MO Z= ((1-91+tA)%
(

Thus X is also an eigenvector of every intermediate matrix M(t)
In contrast, the eigenvalues are not fixed:

ANY)=1—-t+tA=1T+t(A-1)
!
® each A starts at 1 and moves linearly to its final value A
e if A <0, the direction shrinks to zero, then reappears reversed
the crossing happens at




