Linear Algebra — Part o

hx
Definition: A complex matrix AcC " is called:

(1) seltadjoint if A*: A
(2) skew—adjoint A7IL =-A

(3) unitary if A*A - AA* =1 (=identity matrix)
(4) normal if A*A = AA*
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Remember: A € (]:hx'" A€ rR"'*"‘
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adjoint A* transpose A
selfadjoint symmetric
skew—adjoint skew—symmeTric
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Proposition:

(a) A selfadjoint => spec(A) & real axis

(b) A skew—ad joint :'> SPeC(A) C  imaginary axis

(c) A unitary :> SPeC(A) C  unit circle

choose:

Proot: (a) e spec(A) => ecigenvalue equation AX =Ax . X#0,|lxll=1

7\&&9: <x, x> = <x, A x> = <A*x, x>

1 selfadjoint

= < Ax,x> =< Ax,x>= Ak, x>
e

(C) choose:

Ne spec(A) => eigenvalue equation AX =A% , X#0 XN =1

<?\X, Ax> = <AX,AX> = <A/té X, x> = 6 X> = 14
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AALK,X> = I?\\'L —‘—‘> N lies on the unit circle []




