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-1 1 -1 3
1. (10%) Find the reduced row echelon form of the matrix | 3 1 -1 -1
2 -1 -2 -1
2 O 3
2. (10%) Use the elementary row operations to find the inverse of the matrix [0 3 0
1.0 3

3. (10%) Let A=[a1,a2,a3] be a 3x3 matrix and suppose that 2a;+a-4a;=0. How many solutions will the system Ax=0

have?
| -2 1
-1 3 0 ) . .
4. (10%) Let x, = 5 |’ X, = it and x; = 7l Determine whether the vectors are linearly independent.
3 =% |7
5. (10%) Show that e*,e™, e** are linearly independent in C[0,1] where C[0,1] is the set of continuous functions defined on
[0,1].
1 -1
6. Give A=|5 2|
0 0

(a)(6%) Find the bases for N(AT), namely, the null space of A™.
(b)(6%) Find the bases for R(A), namely, the column space of A.
(c)(6%) Show that N(AT) and R(A) are orthogonal complement.

7. Define a mapping from R? to R%: L(x) = (x1+3x2+2, Sx1+x2)" for each x€ERZ.
(a)(6%) Determine whether the mapping L is a linear transformation.

(b)(6%) Find a matrix A to perform the mapping L(x).

(a)(6%) Find the eigenvalues and the corresponding eigenvectors for A.

(b)(6%) Diagonalize A as A = XDX! where D is a diagonal matrix.

9. (8%) Prove that if A is an nxn orthogonal matrix then aja] + a,a} + -+ + a,ay, = I, where a; is the ith column of A,

and I is the identity matrix.
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