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1. (10 points) Let A be a3 x 3 real matrix with characteristic polynomial z2 — z. Then find a diagonal
matrix similar to A. Prove your answer. : ‘
1 8 -2
A=10 2 4 .

2. (10 points) Let
00 3

Express A~! as a polynomial of A. Prove your answer.

200
A=1{a 2 0 |.
bC'_—l

Find the values of the parameters a, b and. ¢ for which the matrix A is diagonalizable. Prove your answer.
4. (10 points) Let
0.4 02 03
A=102 04 03 }.

04 04 04

s -1 0.
-1 s -11,
0 -1 s

where s € R is a parameter. Find the values of s for which the pairing on the column vectors in R®

3. (10 points) Let A be the real matrix

Find lim, ., A™ . Prove your answer.

5. (10 points) Let A be the matrix

(v,w) = vT Aw

is an inner product. Prove your answer.

6. (10 points) Suppose that A = —AT (such a matrix A is called skew—symmétric). Show that [ + A is
invertible, where I is the identity matrix of the same dimension as A.

7. (20 points) Let A be an n x n matrix of rank r where 0 <7 < n and let A be partitioned as

| An A
A—[An Azz]’

where Ay is an 7 X 7 matrix of rank 7, and Ajz isan 7 X (n—r) matrix, and Ay is an (n— r) X 7 matrix,
and Ay is an (n — 1) x (n — ) matrix. Prove that Ay = Ay A} Ays.

8. (20 points) If fi, fa,..., fn are continuous functions from the interval [0,1] to R, all different from
the zero-function, and satisfying f01 fi(z) fi(z)dz = 0 for all 4,7 € {1,2,...,n} with i # j. Prove that
fi, fa, .., fa are linearly independent.




