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1 Let Ax =b be a linear system whose augmented matrix (4 | b) has reduced row
1 -1 2 0 7 -3 S 7
0 00 1 -5 2 0 3
echelon form | - fa, = anda, = are the first
0 0 0 0 O 0 1 _ 0
0 0 00 0 0 3 5

and the fourth column vectors of A4, respectively, determine b. (If b can not be
determined, answer NOT EXIST) (10%)

1 -1 2 9
2 Given A=| 0 2 6| and b=| 0 |, where fis a real number.
' -3 3 -5 yij
2.1 For what values of S will the system Ax = b have infinite many solutions ? (If
no such fexists, answer NOT EXIST) (4%)
2.2 Find matrices Ey, E; and U such that E,E A=U, where E| and E; are
elementary (not identity) matrices, and U is a unit upper triangular matrix. (6%)
e I+e  2+e 3+e
, —1+2  2e 1+2e 2+2e
3 Evaluate the determinant of : , where e =

—-24+3¢ -—-1+3e 3e 1+ 3e
—34+4e —-2+4e —1+4e 4e

2.7183. (10%)
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Given x=| |, v,=|_|, v,=|_|,and §= . Find the coordinate
9 2 3 -1 2 -

- vector of x with respect to [u), u], where S will be the transition matrix from [uy, u;]
1o [vy, va]. (10%) ' '

Let L: R*>-R? be a linear transformation defined by L(x) = (x1, x2, 2x1—3x2)’, where

X =(x, xz)r.

5.1 Is L one-to-one ? Please answer Yes or No. (5%)

5.2 Determine the image of the subspace S, which is spanned by (1, O)T. (5%)

5.3 Find the matrix A4 representing L with respect to [u;, uz] and [by, b2, b;], where
w=(5,3), ua=(4, )7, b;=(1,0, )7, by =0, 1, 0)7, b3=<(1, 1, 2)". (10%)

1 -1 4

) 1. 4 =2
Given A =

1 4 2

1 -1 0

6.1  Factor A = QR , where Q is an 4X3 matrix with orthonormal column vectors and
R is an upper triangular 3x3 matrix whose diagonal entries are all positive. (10%)

6.2  Find a vector q4 € R* such that the augmented matrix (Q | q4) is an orthogonal
matrix. (10%) '

2 2 -1 8
Let A=|2 5 —2| and b= |0]|.(Hint: 3'°=59049)
36 -2 6 ‘

7.1  Find a nonsingular matrix X and a diagonal matrix D such that 4 can be factored
into a product A = XD X7, (10%)
72  Compute A°b (10%) '
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