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1. (10%) Use the elementary row operations to find the inverse of the matrix | -1 1 1
-1 -2 -3
2 1 1 ‘
2. (10%)Let A= |6 4 5| Findan upper triangular matrix U and a lower triangular matrix L such that A= LU.
141 3
2 0 0 0
. o . . ) 0 2 1 0 :
3. (10% )The following matrix is the adjoint matrix of A : adj A= 0 4 3 2| Please calculate det(A).
0 -2 -1 2
1 2 0 3 1{-=2
. . 0 01 2 45
4. Let Ax =D be a linear system whose augmented matrix (4|b) has reduced row echelon form 00 0 00l o
0 0 0 000
(2)(10%) Find all solutions to the system.
1 2
. 1 -1
(b)(10%)If a; = ; and a, =
4 3

determine b
5. Define a mapping from R3 to R%: L(x) = (2x2+5x3, 3xit+xo)T.
(8)(5%) Show that the mapping L is a linear transformation.
(b)(5%) Find a matrix A such that L(x) = Ax for each xER>.
6. Give the following system Bx = b where

1 1 3
B = [2 —3}, b= {1}
0 0 2

(2)(10%) Find the least squares solution & for the system Bx = b.
(b)(5%) Determine the projection p = BR. |
(c)(5%) Calculate the residual #(R).

7. Give the following matrix C.

<[} 3

(a)(10%) Find the eigenvalues and the corresponding eigenvectors for the matrix C.
(b)(5%) Factor the matrix C into a product XDX!, where D is diagonal.
(¢)(5%) Use the XDX'! factorization in (b) to compute C1%,
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