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Let A=[AD AD AO®)] =
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1 0 0

0 2 0], where AV, A® and A® are ordered column vectors of A,

1 0 2

2 0 2

B=[BVB® BY] = [O 1 0], where B, B® and B® are ordered column vectors of B, and

0 0 1

1 00

I=[e; e e3]= [O 1 0}, where ei, €2 and e3 are ordered column vectors of Is.

0 0 1

1. Show your answers with details

a.

o &0 <

(5 pts.) The sum of all eigenvalues in A.

(5 pts.) The geometry multiplicities of A.

(5 pts.) The product of all eigenvalues in B.

(5 pts.) The inverse matrix of B with the augmented matrix [I3/B] and Gauss-Jordan elimination.

(15 pts.) The solution of A[x; x2 x3]T =[1 2 3]T with Cramer’s rule.

2. In R? find the results with details.

a.

(5 pts.) The transition matrix from the standard basis e ={ei, ez, €3} to the basis 4 = {A1), A®),
A®Y,

(5 pts.) The coordinate vector with the basis 4 ={AD, A®, A®} corresponding to (1 2 3), with the
standard basis ¢ ={ei, €2, €3}.

(10 pts.) The coordinate vector with the basis 4 ={A1, A®, A®} corresponding to (1 2 3)p with

the basis B ={B, B®, B®}.
(10 pts.) The transition matrix from the standard basis B ={B, B?, B®} to 4 ={AD, A®, A®},

3. The inner product is <U,V> = tr(UTV) where U and V are in the real vector space M, and tr(X) is the

trace of the matrix X.

o

T~

(5 pts.) Find the inner product of the identity matrix (I3) and A.
(10 pts.) Prove or disprove that the additivity axiom holds with this inner product.

(10 pts.) Find the norm-2 length of B.
(10 pts.) Show the cosine of the angle between the matrices A and B with details.




