Introduction to Eigenspaces

Recall: Let A be a n x n matrix. Then a vector & in R" is an eigenvector of A with

corresponding eigenvalue A (a scalar) if and only if

(A= M)z =0, z#0 (1)

Definition: Let A be a n x n matrix and let A be an eigenvalue of A. The set F) defined
Ey\ =null(A — \I) (2)
is called the eigenspace of A corresponding to the eigenvalue \.

Note 1: Since F) is the null space of A — A1, the eigenspace F) is a subpsace of R".

Note 2: E) contains the zero vector and all eigenvectors of A with eigenvalue \.

Example: Consider the matrix A =

1 2]
2 1
1. Find the eigenvalues of A.
0O zdet(A-2 D)= det( ] 377 To )
2 (103 Y =23 (-3 + )

Tle elgtrenlues o A are T3, At




















































































































































































































































































































































































1 2
2. One eigenvalue of A = 1] is A\; = 3. Find a basis for £\, and calculate dim(E), ).

Sketch the eigenspace E),.

En = vl (A-AT) =l (a-3D) = ,,.u“([q 2])

2 -2

sl ([0 W) - § 8] 5 xee?
- g[_f :{:in/Eg-“géE‘]:e:w 1’12}: quu([,’])
B SIS dw(Er)= | A/

2

2
3. The other eigenvalue of A = 1] is \a = —1. Find a basis for E), and calculate

dim(E,,). Sketch the eigenspace Ej,.

Ex, = null (4 “2,T) = wall (AT) = V'“”( [: ﬂ)
“eull ([8]) = S[RTemexc-0g= S [3] 0 3
=spa ([77),

2 2[‘.’@ dive (En,) = M~























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ezxample: The matrix A =

11
2 1| has eigenvalue \; = 1. Find a basis for £, and
2

11
calculate dim(FE),). Give a geometric description of the eigenspace E,.

Eﬂ": null (A*h,j) = ull ( [’l ‘( 'l]) IML“ {1 ‘ ‘])

(

g[)&j X r)(,_ex c} = § Ez‘”‘-a]r{)/tt . @E

=§ﬁ[]+t []ﬁ—f_ R - s,ow([] ]>
< ﬂ'lj [‘?’H dim(e, ) = 2

m eigwﬂ‘ﬁ"—e E?I.., T ;01‘1“4_ M ”23











































































































































































































































































































































































































































































































































































































































































































































































































































































