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N Partlal credit— You must show all your work.
1. (20 %) Find the characteristic polynomial and the eigenvalues for the 3 x 3

3 1 =2
matrix A= [ 12 0 -10
2 1 -1
1 11
2. (10 %) Find the inverse matrix B~! for the 3 x 3 matrix B= |1 2 2
1 3 1
3 -1 =1
3. (20 points) Let A= [ —-12 0 5
4 -2 -1
(1) Pmd an invertible 3 x 3 matrix P and a 3 x 3 diagonal matrix D such that
RAP =1,
(2) Calculate AS.
4. (20 points) Let
Z1
T2
W = X = $1=—2$2+£IZ4, T3 = —XT4
3
L4

(1) Find a basis B for W and then find dim(W)

(2) Applying Gram-Schmidt Orthogonalization on B, find an orthogonal basis
B for W

5. (20 points) Let V' be the vector space of 2 x 2 matrices, and let T : V — V

be defined by
Tl b | —3a+5d 3b-5c
c d|) —2¢ 2d '

Find the matrix of 7" with respect to the basis C' = {A1, Ag, A3, Ay}, where
|1 0 10 1 10 1 110
el I R (T F A A P

6. (10 points) Let T : U — V be a linear transformation and let U be finite
dimensional. Show that if dim(U) < dim(V’), then T is not onto.




