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Please write down all the detail of your computation and solution.

1. {(15%) Find the third column of the following product matrix

. 2 —0.3 0.1 )
Ve 5 V2 or % _ﬂ Sy iJeb e][—e 231 —n
10° 7 0 37 T 1 b ¢ a Loys 1 2
. sin3 — : 6 2 g ~2 1 —/2
i sn3d —1 In2 3 0 3 ¢ a b T 2 1 —/2

2. (16%) Let
a b

A= ( @t ) |

Find the necessary and sufficient conditions on ¢, b, ¢ and d such that A is symmetric positive

definite, and then prove it.

3. (15%) Find the least squaves plane z = az + by + ¢ for (z,y, 2) data: (0,0,2),(0,1,2),(1,0,1)
and (1,1, 5). '

4. (16%) Let A be a real n X n matrix where n > 2. Porve that the followings are equivalent:

(1} A is orthogonally diagonalizable,
(2} A has a real orthonormal set of n eigenvectors.

5. (20%) Let

1 1 0 3 7
2 1 -1 5
A= 1 9 3 _j1 and b = 6
3 -1 -1 2 8

(1) Find permutation matrix P, lower triangular matrix L and upper triangular matrix U
such that A = PLU.
(2) Use (1) to solve Ax = b for x.

6. (20%) Let n X n matrix A have all entries ~3 where n > 2. TFind all of its eigevalues,
corresponding eigenvectors, and its Jordan canonical form.
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