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1. Solve the following system of linear equations using inverse matrix method (i.e., Ax = b = x = A™1h).
(15%)
3x, + x5 + x3 + 2x4=1
Xy + 3%y + 2x3+3x, =4
2x1 + X3 +3%x3 +3x4 = 3
Xy + 2%y +x3+2x, =2

0 1 2 -1
2. Calculate the determinant of the matrix A = % g _67 g . (10%)
-2 =5 4 =2
12 3 4
3. For the linear system Ax = b, where A = 8 7 6 5
' B ’ 9101112 |
16151413

answer the following questions.
(a) Find a basis for the null space A and the dimension of null space A. (5%)
(b) Find the column space of A and the rank of A. (5%)

(c) Explain how to use matrix ranks in linear equation systems. (10%)

4. Suppose that {X,,X,,X3} is a basis for a subspace W in R *. Generate an orthogonal basis for W. (15%)

1 1 1
X1=§:X2=gax3=8
0 0 1
3 =2 4
5. Orthogonally diagonalize the matrix A={-2 6 2|, if possible. (20%)
4 2 3
0 1

6. Find a singular value decomposition for the matrix A =

1 1}. (20%)
1 0




