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1. For the matrix 4=|1 2 0|, find two nonsingular matrices P and @ such that
1 0 3

PAQ is a diagonal matrix.  (10%)

2. Given the system of Ilinear equations: x-2y+3z=2, 2x+(k+1)y+62z=8,
-x+3y+H(k-2)z=-1, determine the values of k such that: (10%)
(a) The system has infinitely many solutions.
(b) The system has a unique solution.
(¢) The system has no solution.

3 -1 1
3. Let 4=|-2 1 1 |, find the determinant of 4, A”, and 4. (10%)
I -1 =2

10 0 1 0 0 0 0
4. Let 4 = Ay = A, = (A, = :
0 0 0 0 11 -1 1

(a) Determine whether 4;, A,, 43, and A, form a linearly dependent set or a
linearly independent set. (10%)

(b) Is A:“ ﬂespan{Al,Az,A3,A4} 2, why? (5%)

1 0 -2 3
2 2 0 4
5. 4= , find rank(4)=? (5%)
2 0 -4 6
11 1 1
1 00
1 40 . . .
6. Let 4= L4 e Use the Gram-Schmidt process to obtain an orthonormal basis
1 4 6

for the column space of 4. (10%)
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7. A={0 1 2|.Use eigen-decomposition to diagonalize it into 4=SA S, where A
0 0 2

is a diagonal matrix. Write down the eigenvalues, eigenvectors, and the matrices S
and A. (15%)

8. A symmetric matrix A4 is said to be positive definite if %’4%>0 for all nonzero
vectors ¥. For what range of the number b is the following matrix positive
2 2 4
definite? 4=|2 » 8| . (10%)
4 8 7

9. The quadratic equation 5x’ —4x,x, + 5x; =211is an ellipse. Please

(A) use quadratic form of matrix representation to rewrite the equation, (3%)
(B) find its eigenvalues and eigenvectors, (5%)

(C) derive the length and angle of its major axis, (5%)

(D) plot out the curve. (2%)
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