Bases

Name: Unique ID:

Problem 1. Consider the matrices A and S given by

—40 50 1 -12
A= {—25 35] 5= [—12 —6]

These matrices have the same eigenvalues E-Vals(A) = E-Vals(S) = {15, 10}.

(a) Find bases of £4(—15) and £4(10). Then take the inner-product of each basis vector of £4(—15) and
£4(10). What is this inner-product?

(b) Find bases of £5(—15) and £g(10). Then take the inner-product of each basis vector of Es(—15) and
Es(10). What is this inner-product?



Problem 2. Consider the data

1 16 —-18 —6
-8 3 -8 24
A= 9 8 _14 _27 E-Vals(4) = {-5,3}

1 -8 9 6

(a) Find a basis of the eigenspace E4(—5).

(b) Find a basis of the eigenspace £4(3).

(¢) Count the number of basis vectors you found for £4(—5) and £4(3). How do these counts compare to
the geometric multiplicities gm 4(—5) and gm 4(3)?



