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1. (20 %) Find the characteristic polynomial and the eigenvalues for the 3 x 3

3 -1 -1
matrix A = [ -12 0 9}
4 -2 -1
-1 =2 11
2. (10 %) Find the inverse matrix B~! forthe 3x3matrix B= | 1 3 —15
0 -1 5
1 1 -1
3. (20 points) Let A= [0 2 -1
0 0 1
(1) Find an invertible 3 x 3 matrix P and a 3 x 3 diagonal matrix D such that
P~1AP = D.
(2) Calculate A°S.
4. (20 points) Let
—b (I —a
wi={ | % |labecer wo={ 1. " |laber
1 — b+ec 0, C ) 2 — 2aq + b )
a+c a+ 2b

Find dlm(Wl), dlm(Wz), d1m(W1 N Wg)

5. (20 points) Let V' be the vector space of 2 x 2 matrices, and let 7 : V — V

be defined by
r(]@ b\ | —-3a+5d 3b-—5¢
c d|) —2c 2d ’

Find the matrix of T with respect to the basis C = {A1, Ay, As, As}, where
[1 0 [0 1 [o 1 1 0
Al*[o 1]’ AQ*[l 0}’ A?’_[o o}’ A“_{o 0}‘

6. (10 points) Let T : V — V be a one-to-one linear transformation and
dim(V) = n. Show that T is onto.




