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1. (20%) Compute the rank and the inverse of H, if it exists, where

1

2. (20%) Express the invertible matrix J as a product of elementary matrices, where
2 5
J= .
1 3
3. (20%) Find the solution set of the linear system of equations

X, +2X, + X, +4X, =1
2% — X, —3X, +3X, =4
3X, + 7X, +5%X, +11x, =8

4. (20%) Let

3 1 1
A= 2 4 2
-1 -11

(1) Find the eigenvalues of A.
(2) Find an invertible matrix C and a diagonal matrix D such that C™'AC =D.

5. (20%) Let

3 x 1
B=| x 1
-1 -1 1

Find all real numbers x such that the matrix B is not invertible.




